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Data Range

Rows: 1 = To |end = Columns: 1 = To |end =

Data Direction: m [7] concatenate to one channel

[ Specify Time Axis 1

Field Format

@ AnyWhitespace () Delimiter |, [C] Complex
() Fixed Field = ——— ]

Handle Nul-\Values

Handle Nul-Values | Linear Interp -

Time Coordinate
Time Unit: seC - Time Shift: 0 [zec]

Sample Freq: 1000 [cyclesizec] Down-sample by: 1 =

Handle Repeat Time Coordinates

Date Axis

Aute Start Date/Time: (2001/01/01 ok | o] | o
[] Enable

File Centents

0 10 20 30 40 50 -
004: 159
005: 158
006: 158
007: 158
00&: 158
009: 160
0l0: 169
011: 179
0lz: 174
013: 152 i

4 LI k

]

WA E ANRE R BITE AR AREA S HIRESINE (WTED - s EREE R AR R
FHIRS G > B ATE Ll Text Importer A

{EFH A Text Importer SEEFRATIRFIAIH » BrAORF I BELAL ~ HUSRARR - BLEEISEEAGEORIAVEEE - AThEE
FEOpen Data HrAEELIRYEEST -

Unsupported File Extensim ﬁ

do% File extension "pdf" is not supported.
V' Use Text Importer?

(a0 ][

BfE$ FEZE R

vsb Visual Signal —#E{l7 (Binary ) fEZ€ -

mat MATLAB &RME -

sac SAC fE2EdE#Es SAC (Seismic Analysis Code) HY
GRS - FIE B REAH R 2 BT -

txt 4ii~r 7 (Plain-Text ) fE2E o

uff Universal File Format °

tfa Visual Signal E{5FfE -

csv Comma-Separated Values °

eeg EEG Files °

wav, mp3, aac, ac3, mp4, m4a, amr, ape, wma Audio B

hea & atr AR AAE AR SRAE S

www.physionet.org 4E NS -


http://www.physionet.org
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B SH N A (Writer) HURRA -

3. I_l/ng/ﬁj %28 (Data Viewer ) :

AL EREREEE T - DB RIS E S T iEt B R - BRI S E O B BB ER R
iz DB RC s ry T 23T &SR - EThREfEData Viewer FEiTHS5/E -
E Diata Viewer | h

SRS x

1 T T T T Channel Information:
Histogram - Channel 1
o I 60
1
[ 40
-1 1 1 1 1
] 0.2 0.4 0.5 0.8 1 20
4 i } From: 0 Step: 1 N: 500 Channels: 1 0
1 E T T T T et
Sampling Frequen 1000
| Data Count 1001
! Time Length 1
ok Unit SEC
I | ||  pstacnannel
[ Channel Count 1
0.5 i
! > Channel Channel 1
s J Min -0.997647
1 1 1 1 dex of Mi
a 0.1 0.2 0.3 0.4 ndexx of Min 31
Max 0.99696
Index K Vale CH1 it Index of Max 666
3 _n 0.898911318879. . Mean 000516357
STD Deviation 0.591928
1 0.001 0.288101003570...
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0 ONCoTCAFCoT i

4. Y B8&IEYT (Force Update) :
BHESRGIENITIR - BEGRHEIIEENTE - STATARATH:
5. "-'tb-ﬁtikijﬁf (Open Batch Run Dialog) *Only in Professional :

WSROI —E SRR - BEFRZm AR EERHER TS (ERE e - 208 fR B H p b o i
SHLETRELAFEER - $EaT EAFIA Batch Run DIREHLKIGHE - BLIORERHE 1.3.5 1 /4B 1ES M B -

1.3.3 ERZEMH]

LA T AR T » P AR DR IS SR - (eSS e e EDBREEh » @R H TR R E
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“Manual” -

5. Qupiramsy

FEfEAERERE T E IR R ﬁ%ﬁEﬁ?ﬁToﬁﬂ%iE%EE%@E@%ﬁF%Zﬁ ° R LRI ThRE (&
BBy ~ AR ATAETE - DR R — 0 QIR —ETi R HAR TRt E s 1t > HE
HYTTOHT N E R T

1.3.4 &FEESE (Data Viewer)

BT E HAEER - T R M DR B BRI - AR RAAHRE &R o R M e it — IR TR R 1 By
TEH ERBERS - ERRESUEE L RS ERAVEIE P DURAERERSEE N - R E T dmig R BT
> FHE A - BB St e RIEA RIS (QIERSE ~ SRR ITaE R ~ BEERRECERRIATEE R ) or
MRBEEER © DUN e A ehEE S S B /i > PRI [FHRR SR BB B ss VR N

B AR E SRR S N E . R E=(EE D > £ EFE B EE - DB E  EE T
PR EORIERE > SISV EIE ER A3 Channel Information HI 23R FLERSRAVAEREE N (AIERSEEEE -
HUBARR ~ IS ) - Rile @ G iz A R E A S RN A -
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[ N

« Data Viewer | e S

1 T T T T Channel Information:

| I Histogram - Channel 1

T T T
K 50 .
i
1 | | 1 |
0 0.2 0.4 0.6 0.8 1
* m ¢ From: 0 Step: 1 N: 500 Channels: 1 o U 1 1
1 0 1
. =ricHEENe . “
3
1 =R Qo equen 1000
0s i y 1001
| (l n
0 =I| Unit sec
i 4 Data Channel
05 Channel Count 1
> Channel Channel 1
4 Win -0.995069
1 1 1 I ndex of Min
] 0.1 0.2 0.3 0.4 — = 240
Wax 0.999473
Index X Value CH1 it ndex of Max 959
» _ 0 -0.35200570501... =an -0-00880517
STD Deviation 0.574301
1 0.001 0.763520346023...
2 0.002 0.920725354524 .. .
3 0.003 0673471882473 Chann6| |nf0rmat|0n
A 0 ONA 0 OOGOCEITAAN 3

h'\
LR A E TS E A NI @%%E‘ﬂ)ﬁiﬁ%ﬂ i Data Viewer » BFUEFERILIA [F 5 HERER —15R7
RN V' HRE A H AT D HNE > 3% T WEU%%%F%EJP)?%E’J Data Viewer 77 HAZ ° {EE)EH Data Viewer WL

& > Data Viewer Z N A EHEE Network toTiFS8E ISR HEE R - NILJAE T “‘Z“ AT PR T A
RETNZ -

THREAREEREAERIE Data Viewer 1] ©
L. B aflaf &R} (Signal)

B By TR Data Viewer A% > DU (kI Data Viewer = AEUGESAT - EoBEEIE - /£ EFE
tlEllE i DARF AT Ry X Bl > SRSRER Y sl > S@El sy B BN RIRIE - B HESREY 2 FW%% e Al
ff B B PTas e B R IE] - A8 HHZ HElE 1 Y SRR Ik - 0 R A W ] R RO © 28 From ERE R
RAUEARLAORS - FULEERSRS — RIS "0 Step ERERCRHIHUERIFG © FEeh "1, TN SEE
%EIE’JEF“ " Channels | Ry e F5 BN EE » RO E ARTAHE » 190 T 1-16 > 4£ Data Viewer fifi
KA LR 16 fEZEERRSE - 6 HE ] LB T AR EE - 0 " 1-3,4,7-9 5

|
0 0.2 0.4 0.5 0.8 1

L] n b From: 0 Step: 1 N: 500 Channels: 1

0 01 0.2 0.3 0.4
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DL EfE R - sgrlEls s —rRELZ ISR 18 (4R9TR 0) Flta®s > &3t 500 BEAVERSE - 1 HJ2 A down-sample

{50 P & F P AR A AL BAB TEfE B UK #EE 1% - v AERE] BB FIALOLR - AL AR YRR R R SRR I, > (i
I s ] ] LU P ERR Sk T DAy detd - sRrEiReslE B ARS8 B2 S U R - mRAE S B A

EALE - BT Iﬁ@ﬁ: Network HFF Data Selection #8241 (o & 5 & RHEE 2K -

L I i 1 I
0 0.2 0.4 0.5 0.8 1

1 n b From: 144 Step: 1 N: 343 Channelz: 1

== e = = |

Data Viewer 7 | -FEHYFRIZE 0 BURSAVANE - sRETERHKEF PRSI R —17 > AR (row) (RFEAFHY
RFfE] © S5 —1THEE Ky Index » ZERIREEERIRIAARSE > FACE X Value » SEaHsE EH(E G0 B AT HEH RIS |
BT IRABERGRAVER - DUEE R - IEERITE REEEE - NIER A CHL —8 > Elii %
i Qe RIZEESRYE CHL » CH2. ARFFHEY - SSFERIA(E L - ﬁlﬁﬁif”l@?ﬁﬁ%ﬁ’]ﬁﬁ(%ﬁ*ﬁ CE
{50 P e R B B B e AV (I B > AR NS S HIF RS - SEE BB B 265 - RERS LELE EAYEL
% SERBURIBIE MEED (AT E) REZEEH A MR - %iﬁ%ﬂ’ﬂ%ﬁﬂ@ﬁﬁ(%%@ééﬁ% EERHE
MR T RIREREA ] dREy -

Index X Value CH1 at
» _ 0.144 0.901648620438...

145 0.145 0.999380300275...

145 0.146 0.834751450216...

147 0.147 0.503665414266...

143 n142 0124917480947 i

Data Viewer £5#2H1/Z Channel Information % > & %E?EHETFEE%'”EH Hlbtogram RN E T E
Tl R RS O RHME R E > FE U s & RHE S \T’E 21 &5y MR EREE - 5 EERERERERHE
prac AL O St an(il i
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Channel Information:

Histogram - Channel 1

Sampling Freguen 1000

Data Count 1001
Time Length 1
Unit sec

4 Data Channel
Channel Count 1

> Channel Channel 1
Min -0.999999
Index of Min 846
Max 0.99993
Index of Max 999
WMean 0.015304
STD Deviation 0.706941

Histogram | Jj4& Data Table LK Data Channel Table » B Rl SEaYIS FEEA4 s &

HERIEEEREAHE

TSRS o (3 AL B SR SIS R - B BRI S (B LA T 3%  Sampling Frequency 3%k
HUBESEE © Data Count B RsABRA0EH26%] ; Time Length BRICERSRATRFRIERE : Unit AEFRIER - Data
Channel THIIALHIFHE R EREEITHSE R o SFEEAMNSE ERIER N - A - PHE DR
Data Channel %A UL —BIBAIATZORIE 5 - TR SRR — (M@ (1st Channel) = 20k} » [
S TT{E Channel iz VIREREEETF [Flim -

2. JHEEENSE (Spectrum )

PREL AT Ry R P SRR AC B AR - I RFIRER SR 2 Ry AR IR YRR R - A& /40 N EFTR - AT LUE B E 4R

B T BFUsE 0 1 S @iz 8 o -l 18 Lo PRt T A T B PR AR BN E Y (B o B e s R A B AR T B
Magnitude ~ Phase ~ Real Part ~ Imaginary Part ~ Gain ~ Power Spectrum ° {5 Ff 3% 0] #5 FH Bh5E 12 Lo $T I S8 4R
sEEfSRRY4gE > 559 Channel Information A Data Channel HYPAZS & REEFEAR [EIRYFRIR )7 SURE 0 - THER
B B Magnitude - [ EifsEfh F0H > GRS Faliet e @t R ErYE -
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N “
- Data Viewer gui
.Y E—— 2
S ul | I A re im dB () | % %
008 F T T T T T T T T T 7 | Channel Information:
AR Histogram - Channel -
008 {WW\'W‘MW i -
0.02 e 100
or 1 1 1 1 1 1 1 1 1 50
o 50 100 150 200 250 300 350 400 450 500
1 L F From: 0 Step: 1 N: 500 Channels: 1 o
0.04 005
4 Data
C T T T T T T T T T .
008 Data Cou 501
et ! ““r‘r”“r‘rA"rA‘“:r*y‘iltAv Time Len 500
0.04 - Unit Hz
4 Data Channel
002 B Channel 1 1
[+ Channegl Channel 1
Walue Typ Magnitude
or 7 Min 1.7T2EAT
1 1 1 1 1 1 1 1 1
[1] 50 100 150 200 250 200 350 400 450 Index of | 0

Max  0.0600012
Index X Value CH1 (RE) CH1 (M) CH1 (MAG) CH1 (PHASE) - Index of | 482
) h 3

Mean 0.0444139

0 -frrzenzese.. 0 1772811216966, 180 STD Dovil 0.00406725
1 1 0.030378612353... -0.00399510838... 0.030840185435... -7.45200235075..
2 2 0.025774776118... -0.00798895461... 0.030827920604... -15.0194377652..
3 3 0.028744241505... -0.01187525530... 0.031138013833... -228172866168..
4 4 0.027252513579... -0.01593787247... 0.031570697207... -30.31972615967..
5 5 0.025254865898... -0.01934487786... 0.032118957473... -38.1587078557...
1 1 0.022700210817... -0.02354580440... 0.032772401851... -451888387255..
7 T 0.019536458567... -0.02726533872... 0.033542082419... -54 3772320964

TR ARSI > X Value fEiS M EEFE_EAEET - WELEMFRNIE » B —(# Channel HYFHREERGR
BIETETTEE - RlERstEE (RE) ~ EEE (IM) ~ #ikiE (MAG) ~ Mifizfg (PHASE) % -

Index X Value CH1 (RE) CH1 (M) CH1 (MAG) CH1 (PHASE) -
3 hu 77281121686, 0 1.772811216966... 180 (3

1 1 0.030378612353... -0.00388510638... 0.030640185435.. _7.45200239075...

2 2 0.029774776118... -0.00798895461... 0.030827920604... -15.0194377692..

3 3 0.028744241906... -0.01197525530... 0.031138013833... 225172955165,

4 4 0.027252513879... -0.01583767247... 0.031570687207... -30.3197261957...

5 5 0.025254865808... -0.01884487786... 0.032118957473... 381597073557,

[ 8 0.022700210617... -0.02364580440... 0.032778401851... 451633387259,

7 7 0.019536458567... -0.02726533972... 0.033542092419.. -54.3772320864.. _

Histogram BURAEETHYE T IE > X 8 BB R BUEAVEIRE  didh R B — & N ERH IR A (EE - YRR ENSRAE
LIRS o A AT EE 28 Channel SHEENSEAFIBEENIGEHE - T E AIHREERHRAY Histogram i
MHERSEETHE -



Channel Information:

Histogram - Channel 1

150 : .
100 |- -
50 =
{l — 1
0.04 0.05
4 Data
Data Count 501
Time Length 500
Unit Hz
4 Data Channel
Channel Count 1
[»  Channel Channel 1
Value Type Magnitude
Min 1.77281E-17
Index of Min 0
Max 0.0600012
Index of Max 452
WMean 00444138
STD Deviation 0.00406725

3. WRSEENSE (Spectra)

RF AR RS Ryl P s A N A B R A U774 (Time-Frequency Analysis)
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STERAVER - HGE T~

; - . P B : e sty
- B e THEYIBSERE A R EER o gL - Hoop |ﬂi73_’r Marginal Freq Time %t » DR £ 48 B EESR
BH » m%% ExtractRow . ExtractColumn - H7E NHEIJT4E

- Data Viewer

X reimdB () |EX

2

B>

X

500 :

Spectra Information:

Histogram
T

| i

+

| 400 [ 4 0.3 ;
20000
300 —
02 10000
200 —
o
0.1 0
100 4 4 Data
Row Count
Col Count
o ;
0102 HHin
KMax
¥Min
YMax
Time Unit
4 Data Spectra
Value Type
inReference
X=05 Y=250080392156863 Val = 0.0250176192745664 Cursor Color
g Fi 495 196 297 198 - Colormap Type
ndex req Colormap Min
133 2607843137254, . 0.024566104823.. 0.023431531245.. 0.024508668821.. 00253133 | Colormap Max
132 285.8235204117... 0.014177504580... 0.014092564370... 0.015040088916.. 0.01805Eg_ I‘I:j':: ;‘L":”n
121 2568627450980, . 0.011781085391... 0.011579157431.. 0.012042882684.. 00145212 Value Max
130 2549019607643 0014111128086, 0.012565935405... 0.012555866569... 00142217 '\'}:IZ: ?:E'::x
128 2529411784705, 0.005794361795.. 0.005762231685.. 0.006140226961.. 00085868 Value StdDev
» mzsn 9803921565, 0.015241458944_ 0.017654005330... 0.01B853585298._. 0.0213066

0.1 0.2
256

1001

S00
seC

Magnitude

1

Il Red

Jet

auto (0.0001824063299
auto (0.3670416687277
0.000182406

(194, 255)

0.357042

(149, 0)

0.109134

0.0550789

B 7e bR El Ay g i & AR RS E (B RY TP Ry tlE) - REEs il Rl i - Sedh AN RIRA FaeE (40
Magnitude ~ Phase %) » A[DIFIE B/ R EAL O IR E - FEEAE T BURIEy X (D - Y R
) BLETR(E > WAL B W~ A~ S~ Z Bk~ 8~ 72 GAEAGETT E N AEABEIRLEOHFIFIRLE -
RF AR Y /e A ] R AL EUE_E SR ARAY DI - Bl B fE 2 — [EE RS N AVSER 1B - IRpARIEI Y T e
FONKLEUFIE BRI T » BIRER — BIESARIRIEIE E I 2L -

[ﬁ:TEF‘E,\j ExtractRow FJDURFELEIFAR LAKCE DJEREEAUHAR - {£ Network iFI[H] Convert from Spectra f#H{i
Time Signal > ExtractColumn 0] PUBFET (i [ R4RZEE AR - 1F Network H#f Convert from Spectra #
HUH, Spectrum Signal
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L
l:ﬂMarginal Freq Time f#$HAYIHAE 7] 51540 Marginal Frequency / Marginal Frequency FVsiRBESCH: -

CHAPTER 1. FERER/

Index Freq 495 496 497 495 -~
133 2507843137254, 0024556104823, 0.023431531245... 0.024508668821... 00253133
132 2588235284117, 0.014177504558... 0.014082564379... 0.015845988516... 0.0180558 L
131 2568627450880, 0.011731085391... 0.011579157431... 0.012042882684... 0.0145212
130 2549019807843, 0.014111128086... 0.013585935405... 0.012555885569... 0.0142217
128 252.9411764705... 0.005794881795... 0.005782231885... 0.008140225951... 0.0085588
4 m 250.9803521588... 0.0182414585944... 0.017684005330... 0.0188539832593... 0.0213088
I8
4 | T | b

EITFRRRBUREHENSRE > THE Ry Magnitude » H 7T & (Column Vector) fFR[RFE—IHE - A FEFARNE -
SR EARERR - AEREE - REEHRE AR - SR Ef e -

Histogram B 5 EEEEHIEMAE > FEHTE T 7B ZEHEEEE G230 ColorMap Type ~ ColorMap Min »
ColorMap Max % » 226285 E A[ PI£2% Viewer / Time- Frequency Viewer HYERHH e

4 Data Spectra

Value Type Magnitude
GainReference 1

Cursor Color - Red

Colormap Type Jet

Colermap Min auto (0.0001524063299
Colormap Max  auto (0.3670416637277
Value Min 0.000132406

Index of Min (194, 255)

Value Max 0.357042

Index of Max (145, 0)

Value Mean
Value StdDev

0.109134
0.0550789

. B{EER (Numeric )

Visual Signal 7 5 (7R 4HE 1AV EREHA B BUE - BRI - £R4E= - MR ABUERSE  EEBEERIE
Data Viewer EE&GLIRVIYITHEM - 41 N EZEH] Data Viewer fgfiRFFHEHIMEEER > X Value FoRiHEH

Y% - CHL (RE) - CHL (IM) ~ CHI (MAG) SHZEZ i B -

- Data Viewer

S u8 1 [H £ re im dB () | %%

[Project1] ToMatrix

|<&

b From: O

Step: 1 N: 500

Channels: 1

Index X Value
4 [0,01

CH1 (RE}

CH1 (INy

CH1 (MAG)

CH1 (F *

[1.01
[2,0]
3.0
[4,01
[5,01
16,01
7.0
[3,0]
[9,0]
[o,0]
[11,0
nzo
13,00
1140
115,01
[16,0]
17,0
18,01
9,0

B.67I61TITHEES..
1.155691753233..
3252606517456

1454355570435,
2.309350627304..
2146635598226
2.208508605669..
2.103860434390..
3664503343001

3425570645285,
1.084202172485..
4.333420558153..
-4.03323208164...
2.038045974388..
-1.12757025938

2.688651981174...
2.8508715930885..
-1.62969139051...
2.905661822261..
2351532868167

0.122405565430..
0.1272535128492...
0131480922094

0.134206183172...
0.139134938036...
0.143898040579...
0.147447184260..
0.150990237946...
0155270539548

0.159563772524...
0.162325985500...
0.165140175134...
0.1687730168096...
0.171997456633...
0173980490389

0.178211574955...
0.180325308334..
0.184070376509...
0.187200425075...
0138584529575

0.122405969430... 50
0.127255128492... 90
0131480922094 . S0
0.134208183172... 90
0.139134038036... 90
0.143858040979... 90
0.147447184260... 90
0.150990237946... 90
0155270539548 B9.999¢
0.159553772924... 89.999¢
0.162328085560... 80
0.165140175134... 90
0.1687730168%6... 90.000(
0.171997456633... 90
0173530490339 90.000(
0.178211574955... 90
0.180325308334... 80
0.184070378509... 90
0.187200425075... 90

0.188584829575... 90

m

Channel Information:

Histogram - Channel 1

o

4 Data
Data Count
Time Length
unit

4 Data Channel
Channel Count

[= Channel

Win

Index of Kin
Max

Index of Max
Wean

STD Deviation

01

256256
256255
Arb. Unit

1
Channel 1

Value Type Magnitude

0.000182406
255449
0.367042
149
0.109134
0.0550759
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1.3.5 #FI#fT (Batch Run) *

*Only in Professional*

Batch Run (#{tXET) > 2 REIEIGR] - ATEEETE—RARADIRE « SO for BERIRLS: - (EFEIRCEEEX
AT A A ZAE%E > BRSBTS R WRGREN R ERTE R - BHESENVEIEFR R - At
THRERLA 5 2R R A2 B M A IR > BUE SER R (] ROLA AN, - FEIGEc FABEER -

Batch #8415 Network TEFIIIRAT » BF W o LIFBL demo 51 A » /144 Batch Run f97F#LFL% -

B EHE TEY] E Open Project BAREL C:\Program Files\Ancad\Visual Signal\demo\Extended H1{J demo
51 » ZAM& % T Batch Run ##8H - fIESA1 N E -

|| demab5] - Morletilog Freq) |

ML Lingar-Moret ;l_‘,D TF¥iewer [1] |

i, o 3

] Mixer ’I__,;ilj Remove Trend .l\

b/ Log-hlorlet §.|_..§|:| TF Viewver (2 |

TFViewer updated. Luta o O

¥ T Batch Run 1% » BRI N E ©

" . Batch Run: demoS1 - Morlet(Log F [ESREERE=X

Ll | We & 0 s | (O ) | OutputDirectory: C\Program Files\AnCAD\Visual Signalidem _J

THESEMET % 4 BIEHIR LR G Batch Run HIRENE » SR —(E Run » R {EREZR0 Run ()
gt o R HTY (8 Run WP ERATSE - Tide AU B ARG P sE - AT HB BRI
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HURSZE » RNBEB T B ASELRE - X 2MRCHEEN Run 0 WRIFTBISEBNL - AT EINM S S8

O%%ﬁéﬁﬁ%ﬁﬂ’\] Batch Run fI‘EOEJEPI;%HIEE%’CLﬁE’\J Batch Run ° fzf& Output Directory mIEEE firHas Ry
i > Batch Run SiiitHiéEREESAARZE T Viewer FY&ERIGE K E R 18 LU Writer TTAFTIEHATIEZE -

TEIAEE/ERT Batch Run ({7555 -
1. RS E S 5E
—spemrtetzen e o WLE FEHRE Run -

| - BstchRun: demo51 - Morlet(Log F o 5

(= .a" * e | () | OutputDirectory: C\Program Files\AnCAD"Visual Signalidem _J

i Batch Runs

T 1
| Add a single batch run in which you can modify parameters in any modules

BHEIR S G 3R Ry - 2RI HEEN A TTH - G E ER AT Run > WAEGERE T
FMFEEGHNEIIZ(E Run > 5840 T E -
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7 Batch Run: dem

B & ® 4 | Q@ O |outputDrectory: C\Program Files\AnCADVVisual Signal\dem _J

Parameter List From Project "demo51 - Morlet(Log Freq Batch Runs | gatch Report

=[] Offset
= 5ine
w-|Moise
- Mixer
- Chirp
[
[E
[4
[
[

0| TFViewer

1 |Remove Trend
7| TF Viewer

o~ |Linear-Morlet
0-|Log-Marlet

B AR R E S (F/5 8 %52 EnhancedMorlet ( Linear-Morlet ) » BRERISHIREIAVINSE + BIE] LG

ST TATEISE I A B A S - FIAIFEEEE FreqCount » SAEFHET S5 » - FBITHE
ETFRENER: > LIS EHNE Run o -

7 Batch Run dem

® H g § ® 9 | O O |outputDrectory: C\Program Files\AnCAD\Visual Signal\dem _J

Parameter List From Project "demo51 - Morlet(Log Freq Batch Runs | patch Report

7| Offset

0. Sine

i |Moise

o- | Mixer

0| Chirp

b | TFViewer

0. |Remove Trend

0-| TF Viewer

=[] Linear-Marlet

: [ OverlappedFactor("Overlappedt
[T|FregAxis("Freqaxis™) = LinearAx
[T|FregMinStr{"FregMin™) = 0
[|FregMaxstr{"FreqMax™) = auto (£
[¥|FregCount{"FreqCount™) = 128
[T TimeCount{ TimeCount™) = 204

0-_ | Log-Marlet

<

The = BMAERIER S G ARN S M E A BE AT Ru » (4250 Run S LSS 2 8
WNE -
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B & ® 4 | Q@ O |outputDrectory: C\Program Files\AnCADVVisual Signal\dem _J

Batch Runs | Batch Report
o run]

=3 Pgrameters for medule: "Linear-Maorlet”
&=l FreqCount("FreqCount”)
L. 128

E| Runz
B Parameters for module: “Linear-Morlet”
: EI FregCount("FregCount™}

L1228

E| Run3

B Pgrameters for module: "Linear-Morlet”
&=l FreqCount("FreqCount”)
L1128

o[ T T 2 BT OB Run of » 4 FIEIR A —{E Run 8] Dk 28 -

» H % & ® 4 | Q O |outputDrectory: C\Program Files\AnCADVVisual Signal\dem _J

Batch Runs | Batch Report
e run]

=8 Pgrameters for medule: "Linear-Maorlet”
! &=l FreqCount{"FreqCount”)

& Runl HYREHIRE 2 EBHRAEE £ FreqCount £y 128 « H VB2 HIE 128 > SERESHI(H - W2HELHE
BhEE I (HRIF LRGSR SR EEE) - il DUE AR - BUULSBIE - FrARV 2 BE iR EAov B

&2 Batch Run 41 - [ff H—{ Run AJLISCEEZ(HSEIE - SEplatE 21% - BhEEehiT Oﬁjﬁfﬁﬁéﬁty’tﬁfﬁ °
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B & o | Q@ O |outputDrectory: C\Program Files\AnCADVVisual Signal\dem _J

Batch Runs | Batch Report

=+ Run1
=3 Pgrameters for medule: "Linear-Maorlet”
&=l FreqCount("FreqCount”)

- Run2

-- Parameters for module: “Linear-Morlet”
= Run3
[+~ Parameters for module: “Linzar-Morlet”

§17 Bateh Run {6 - 075 b3t 35 - ornstpsein O a8 - S B R HERER
tF Viewer FU4EHE (AR HEFH Writer 40 - HIlEHE Writer PEHAYER) DIERENE X EHZE Output
Directory (BS{RTHR HEZEMEN BT » o] LIAE Batch Run Bz Output Directory {EEXIE) » 205 i (&
TR A& U AE £ A Tool / Preference HIEGIE o

- MTET RS EERGTERE

Eﬂ {l&].vsn ﬁﬁﬂ*ji?tt‘”?% ZEENGRERIE o T EfR eI —(EERIE AR - I HoR#eg i (e &k
EETMIGETR

B4 B8 Network T. B %I H#Y Import Data’ % Visual Signal Z#E H $% T (FHF% & C:\ Program
Files\AnCAD\Visual Signall\demo\Basic ) > #EFUfEZE Chirp1000.tfa o

Ele Edit View Layout Iools Help

ags8 RpPPpp s - R

Projectl - x| phieteg > B X
@] x
Pt |
Import Data
None Updsted Auto o O
[ ]
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Import Data

‘. =¥

&
o
R
i II
(R

L | 100.atr
L | 100.dat
L | 100.hea
2] 111.tfa
) 1116a

-]

=

-

=l Subversion
==l

=

,_.
T R R
Ir=]
| T R R S o )

s 3
e = =

,_.
B
¥=}

il

= e T e T o T o o

B e

" | chirp1000.tfa 12/8/201

H =8

=
==

1924070

|* | chirp10000.tfa
" | Fish Heartbeat.tfa
& hello.wav

¢ | multitfa

. =R 3
&, SYSTEM (C)

=a PROJECT (D7)

PN . S .1 W

12/9/201
[ rt1sac 12/9/2013
201

| I n2sac 12/9/.
< |

SAC BE

P T TER TR rrR PP P R T YT TR FY R T
PEp D >>E >R > >

7

VisualSignal TFA
VisualSignal TFA

VisualSignal TFA

EEZEMN): chirpl000.ta

- lﬁlll Support Files (*vsb;* mat;*.sa v]

[ mezgo) |7 |

ik

l

EEERMEE © L Viewer / Channel Viewer 48 EH5RE] - W B ¥ EH57/F Compute / TFA / Enhanced Morlet

Transform » Bh 2 %P1 Viewer / Time-Frequency Viewer 4§[&

TF Viewer npdated .

[ At OO

chirp1000
1 T
[] _
s 1 1 1
0 0.2 0.4 0.6 0.8 1 12 1.4 1.6 1.8 2

Time [sec]
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chirp1000 - EnMorlet

0.2 0.4 0.6 0.8 12 14 1.6 1.8 2

0
0

300

400

[}
=
=

Frequency [Hz]
]

=
=

Time [sec]

T (ERR R A E‘jETU\T #/E Batch Run A—EMEHEFFHRETE AR EERE - B5% Batch Run §#
#i#E A Batch Run #/E/

| Metwork

s

v | Enborlet g.’_.H 1 TF Viewer [2] |

TF Viewer updated. Luto o O

#E A Batch Run ¥{E/ 1 HE @ £—Ht 2 HELEE Add Parameters ©

-

- Batch Run: Project

B %W +
Batch Runs | Batch R&pi
Add modifiable parameters to selected runs or script | k
----- Run1
#
4

JeAE /IR Parameter {7 4J#E DataSource » 5 HEEAN G ZENHTE R - AIFEELF DataSource HYREHIREE
TR BEETSEE A EAGRER - SR T 1{ PP R R A o BRI IGT RIS ERME -
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" - Batch Run: Projectl
" X we | (3 O | Output Directory:

Batch Runs | Batch Report

2
Parameter List From Project "Project1”

CHAPTER 1.

I [¥] chirp1000 |

Viewer 1
EnMorlet
-] TF Viewer

AR 111 .tfa ~ chirp1000.tfa Bl chirp10000.tfa {EEHLRETEATE

Runs [ & #5rH = Runs - AEEIERE - HEA %IJJ%‘E

- Auto-create batch runs from data file:

HEER v HEEHE

o BEMEOE -
m=E

=8 =

[[£] 111 tfa

12/9/2013 546 A...

VisualSignal TFA

| | ] chirp1000.tfa

12/9/2013 5:45 A

VisualSignal TFA

 =RE | || chirp10000.tfa

12/9/2013 5:46 A...

VisualSignal TFA

Subversion
= 8k

|| Fish Heartbeat tfa
|| multitfa
B x# || smile.tfa
B =8 |+] test1 tfa
B [+] test2.tfa
|+] test3tfa
|+] test3_NaM tfa
|+] testa_NaM2.tfa
|1 testd tfa

- VisualSignal TFA
Fi: 351 KB
B HEE: 12/9/2013 5:46 AM

1 =
&, SYSTEM (C)
s PROJECT (D3

12/92013 545 A
oA
1S AL
127972015 5:46 AL
12/9/2013 5:45 A
12/9/2013 5:45 A...
12/9/2013 5:46 A...
12/9/2013 545 AL
12/9/2013 5:45 A...

VisualSignal TFA
VisualSignal TFA
VisualSignal TFA
VisualSignal TFA
VisualSignal TFA
VisualSignal TFA
VisualSignal TFA
VisualSignal TFA

LAE ]

LT S . . O

VisualSignal TFA
]

EEEEN): "chirpl0000.tfa" "111.tfa" "chirp1000.tfa"

| TFA Fills (-tfz)

[ BazE©) | |

PR RS E AR B

Ughgenm (TED  ABIEEGRIE C:\ T -

eI

SRMERTE NRERL - iERFEAE Batch
A B RS BRRIA -

TE#1T Batch Run 7 Bii 2 F i & i HAE B (Output Directory ) ° Output
Directory THa%/ZBl.vsn BEAEHT HEFAHE - HRNARZE B ARAE - RILEET0E W BRI - BT 28



1.3. tH4REEHE (NETWORK WINDOW) 37

" - Batch Run: Projectl (o o = 3

8w B X e | Q@ O | outputDirectory:

Parameter List From Project "Project1” Batch Runs | Batch Report
=[] chirp1000 111
- viewer BN chirp1000
-- EnMorlet - chirp1 0000
-] TF Viewer

b\ SYSTEM (C)|

I =y PROJECT (D7)

b i BD-ROM 3IE# (J)

i g VisualSignal (Wyrd_server\Product) (Z:)
- € R
» [BH #=Hle

& ZEEWRE

AT s

(EuENme | | ®mE ||

iR N T OESI@J Batch Run - #HE R T i E o EE AN SUTEEREER & {E Batch Run
Status Report HHECHE N -
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= Batch Run: Projectl

Il X H e X "_ Output Directory:  C,

|| Parameter List From Project "Project1”

=[] chirp1000
[ viewer
&[] EnMorlet
-] TF Viewer

Execute batch
(St} | o

Batch Runs | Batch Report

CHAPTER 1. FERER/

[ESNTE=>=)

@

[ chirp1000
[ chirp1 0000

[»]

%]

) [«)[*]

1.4 Z2BEEESE (Properties)

BURBLREITFSHHIRE WS EHSCER A T -

#1285 (Description)

TLHRERE T ATARYTY - 2BER B AESRECE RENIER] - #E2R Properties HYNE RN EITHM R > A HEIH
H Module ZFATATTIFEA » ILIHE T Z2BTEHGSR LTIV IH2 8 THEBLLAEZK Sine Wave JTFHY

Properties & EFF557EH -

HLEE Source NHIHY Sine Wave > BIEHSHECENRE > WEEE Module FiFHVATHEAER Module HYAZ -

Property -
a ‘Hndule
o SineTave
Warmne Sine
Ontput Port Side Right
Execute Time 0.01 zec
Cnfput Diata Type Real Single-Channel Signal of Rank-1 {(Regml
4 Sowurce
Time it -1
TimeLength 10
SamplingFreq 1000
DataLength 10001
SipnalFreq 10
Amplitnde 1
AmplitodeCffaet 1}
Phase 0
Tivnes tart 0
Module
Class 5l TT240H ©

Narme HIETEFHEIT RSO » (P20 780 A I TE A4 -
Output Port Side EEMIHHEIETTI E /eS0T T ERFE P304 -

Execute Time AIBEUREEASGETRILTTAFRTICEHIIFRE] -
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Output Data Type #URILTCI AV E RS A B 2% -
ETCIEFEIR BAH AEE I HILIRE - 41 Compute 81 Conversion FAYTT: » Al Module FHURE ML - B4 T EE

YT EEREA TR Properties / Module »

Property IE\
» FFT
Fit

Warmne FFT

Input Port Side Left

Ontput Port Side Right

Execute Time 0.01 zec

Arceptable Data Types Real Single/Multiple-Channel Signal of Rank-

Cnfput Diata Type Complex Single-Channel Signal of Rank-1 (R
Module

EL Sine Wave 2 24 (@ fr

Input Port Side HJ 5% ASRAETLIFE R ERAVALE -

Acceptable Data Types 5 LA Nz zUEBER A 2RIt T B2 HERsREE R =0 > fEAE RS - T s
REETERFEZ » B4 Real Multi-Channel Signal of Rank-1 (Regular) Data » AFREH - ZLimil - HFREIEN—4E0S

P&k - BEHE RV BEE SR T EHER

B SHEE
REEE Y Real : F#; Complex : FF#;

f¢imiE (Channel) &5

REPRHEE S

BRI e 7y

Single-Channel : B33 Multi-Channel : %
I

Signal : FfFFafaRBiAizalaE Audio @ BEE
#H5% Numeric : 8({EE R} Spectra 1 FHETT
Mri &

Regular : ZEIERIFE Indexed : JEZERFEIR
iZE}

TR N Reporter 1% » FREHETELER - B2l Basic Statistics ~ Correlation Matrix + Covariance Matrix
Orthogonal Matrix + Quartiles and Quantiles 2 > #\75 Reporter fRE5AVEET o DIUFELH T Basic Statistics B » £

Properties 1 N&E 7 ¢

View Statistics ..
Displagy the basic statistics.

Property @
4 Bagic Statistics
[ tatistics... Basic Statistics E]
nbiased Moment Estimation True
Trim Fraction 0.05
Trim at Ceiling False
> Module

Reporter {f Properties H&fE R " View JTfFE#.. | BESERIGEHY Coesht - BIATEL Reporter $125BEH, - 41 FIEIFT

7N e



CHAPTER 1. FERER/

m

40

[ ot Report for Basic Statistics for "Moise"
General -3 L]
Basic Statistics
Channel CH1
Sum -4.08
Min -0.998
Max 0.999
Mean -0.00408
Geometrickean FE—E#F
HarmaonicMean 0.43
TrimmedMean -0.00459
Median -0.0178
StdDev 0.576
Variance 0332
VariationCoef -141
Skewness 0.013:
Kurtosis -1.2
SemiStdDey 0.406
SemiVariance 0.165

TEAARE T RS T EEIFRIA TG - BT o8 N IR T7 20 THE Ry General » HAh 2 EEIHEEY
u
TS 5 B T N L TR TR 3 S TR TR D Refresh 31 A >

SHER

A4 o
SRR
General
Scientific
Fixed

R EBEENTERF NP -
DIFERECSRUREE > 40 1.234E-001
W] X/ NER 1& TR (BB -

1.5 HE(LEEE

EREHEMA Viewer BRAHARIEA T ROoR Nt BT RAT R - B S & L —(EEY - BIPKREEHIIH
Fe > H1_Eifi NHRY o Visual Signal 2t 7 —ZSIBEERSR AR FAVIHEE - sEafZEdiEmE - 218 - @lE - Ed
& A FITEE T H, > DRI (8 & ] (R B G R AE -

Hle Edit View Layout Tools Help
DSBEIBR PP A
Projectl

- x || Network X

Jaehne
T

¥ 1 x
éﬂ@ luE_u Project1® |

h ! h b ! ! ! i
0 01 02 03 04 05 06 07 08
Time [sec]

Jaehne - HSPEC

~

z
=
5
g
5
g
g
g

£

04 06 07

05
Time [sec]

Jaehne -HSPEC - FromSpectra
T T T T T

Viewer2 updated. Auto o O

T T T T T T T
0 01 02 03 04 06 07 08

05
Time [sec]
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dglEE R TR v 0 R E Y —EMr R E & BT T RS A RS R E e T A - 0N E

File Edit View Layout Tools Help
j __.'t‘ R |ht ’h .lr\ili:‘.l ;:_)i :-‘; }J: L?.z:i | s
projectl | —
R KPP S (] 286 +2E
T

0 01 0.2 0.3 04 0.5 0.6 07 0.
Time [sec]

Sy H AL B AR RE ARG - 41 ] -

XEEW 1 E Smc@X OY OXxv Jaehne-ToAudio?%HQ?%ﬁ%U o @ (0] (11] [m

| | | | 1 1 | | |
0 01 02 0.3 04 0.5 0.6 07 0.8 0.9 1
Time [sec]

T RZ o e el 22 1

BEap PP s okl
. il #° F &..‘J" 5 | 23| haa

ER4a B AR R LA s I - AR vELhAE B Copy to Clipboard 81 Export to File AT HH[E H % #185% LR 451814
PRk IEE - 185 E 5 25y AL RfdE 5 15X > Bitmap Bl Metafile o [ EfEFS 2% PNG - BMP - JPEG -
TIFF » WMF Z44E -

YT L 2 pRR R AR R o 3 TG S s HITIRE -
1. “IHome

THAE R F [ 2 TR Y ] - A TREE i il - S TR g N MR E R E - EEmSEmeR - v
TR [EE JFan Bk - wimT DUBGEE o o

2. I: jZoom X

FHEIE X 805 _ERTROR » fERTE R Mg el X #h07 mie= 2 SRRCRHVEE (AT EFTR) > 52
FvE B /e iR - B Rl REEE AR E AR o X 7 e oK 22 % (18 B T
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Sine

Sine

1 1 L 1 1 L
03 0.35 04 045 05 0.55 0.6
time (sec)

3. -f“ IZoom Y

FRHEIE Y Bl ROK < (EF A RTE TR B/AASNL Y 877 [AH = 2 AR EE (A NEFTR) » BRBDE
El/Cifti% - BRSNS E N RET Y 87 mBOR 2 R E R

aine

T T T T T T =
) /\ /\ /\ A
|:| = —]
. . 0.4 05 o0& o7 0g o4

=
T

: 1
time { sec)

4. J’:'.}.:ZoomRect

R BRI I UK © (R 574 Fofa 08 B e SN0 1t = — (B O B AR sl (A0 N EIFTR ) > RABHIE B/
$E1% - DIV AT A8 SR [ P9 TR T A 2 e i e
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0.35 0.4 0.45 0.5 055 0
time (sec)

5. EjTPam X J:.JiPan Y
B X J71a082 Y JFaiyEi% o (A EEBEDIZ A RS - MR ETE A -

MShow Value

AKINEe A MWETE - 2B HEUATHRERRE > HGENEHE ThsEE n BHE - BUFThaE R » &80 EAEE 1 L
e REE 74 +FR R AEIREATE » HEESFE NN EBEGRERL M - BUnEE H=UEVUE -
Pick Any ({Ffa/$3EEL) ~ Pick Maximum ( AR AE ) ~ Pick Minimum ( B[f@/ME ) ~ Pick Extrema (2
P(E ) > o] DUE B A B TR T B B U FT 5K -

18 Channel Viewer F4f i [ F LS AE » $165/5 T fo @ BURILEE Y 319685 « XY JERLE | HRAEL
Time Frequency Viewer 4 B FEEFIILIIEE » BIGHER X Y OB DL R % fr EFT HEA: L0 -

File Edit View Layout Tools Help
ABIBEB aP PP S AEE W
Project - x|

B bl

. . | . . \ . | . |
0.395 04 0.405 041 415 042 0.425 043 0.435 044 0.445
Time [sec]

T TFRMBIE

7. Preference
BEIY Preference HYEFAHNA KEE RSB N —HRTEE ©
BEFFEEREAHTIRE

Visual Signal ARG EDEVIIEFAIEIR TR - &8RS 2ERERA BA - sle 3 —HZEHIE - S8EsEE
ERELhAE » H— R rPehiE E T IERA N TEE CRUTRED - {3 S B N i T s B B T L
G L T TN 2 0 e (VAR
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= =y
]

| | | | 1 1 | | |
0 01 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1
Time [sec]

FERSSFIRHYE Group BHHT A - {EaRIRTIG » H RIS —TER A 2 5 8] 75 2 AE 7] — {18 i [ 4 i s Rl g P RS
Group FJPASERGEREIVIRIEIT B - HSe(ERAY/E LA Group FifT2) » FTAEEXGHEE A TENREEHEE - &
o R T R A B R B AR E o (o R 3 (R B A [FJER4H © Syne R =(EEEH X~ Y ~ XY > BHSH
TR TE AT HC AR A A e

X Noise

= =y
]

1
0 01 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1

Time [sec]
x | 18 sync: @ X Y XY Noise

[=1 -
]

0 01 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1
Time [sec]
SERKERE 1% © s E S MG RNEUREE A A o D7 EE A E R S E I EHECE -

i 8%
% Viewer &HAVER R EIRERSE - AEEIAEIAYA A e DU EIREEIEE -

Loop 3 |E| 1| |
——r T

il

0 01 0.2 0.3 04 05 06 0.7 0.2 09
Time [sec]

Jaehne - ToAudio
L R

o NI+ TR S ER L
On rmmisre - wa-@ermmre - m@eim -
> et T TR R -
(V) syt - ppesc o oL P B T -
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@%ﬁﬂ:ﬁﬂ - BRAGTRI & o] I pEsE L RE O -

THBEE & Group Bl Sync fYHZE - FAAFEH Network £lf#&—{E Source / Noise » L Viewer / Channel Viewer 4&
o K& 1F Noise &1H L Compute / TFA / Morlet Transform {HF4E 5717 » FFFA Viewer / Time-Frequency Viewer
4@l - Network HFVFZFFA0 T ©

i
i
i
i

1
0 0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 0.9 1
Time [sec]

Noise - Morlet

Frequency [Hz]

0 0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 0.9 1
Time [sec]

EAEE B B 255 —SRIBINY 2 LA - S5/38 Group » RIS EUEEHALRSE © 28 Sync J08HE X -

W 1 & .
XEBW |1k S"”C DY O Xy Noise

1 T T T T T T T T T

oM

-1 1 1 1 1 1 1 1 1 1 ]
0 01 02 0.3 04 0.5 0.6 07 0.8 0.9 1

Time [sec]

PETARESE ok - [EIEE(ESE —REA/E EAZAJEE Group @ BRAHARIRIEE S 1 0 18R REL & B —RE R
[E]—Ef4H - 28 Syne GIRBWIGEEREARE THATAEE @ Z20EEXNCE A T E—RENY Sync 32EE
HCEREIEAY Sync EiBBiEE -
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x| 1 Sync:@ X O Y O XY

Noise - Morlet

Frequency [Hz]

0 01 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1
Time [sec]

FE AR FE B2 6 T B Syne B9(EF - S0IRIETHS Zoom X » A —IREIFE X @i 0.4 V] 0.7 BHER -
T 5 R R ] o [EH ORME EI Y X S o
Noise

QTR i

|
0 0.1 02 0.3 0.4 . 0.6
Time [sec]

v

Noise

1 T T

f
l
Li

=

0.8 0.9 1

1 1 1
0.45 0.5 0.55 06 0.65 0.7
Time [sec]

Noise - Morlet
500
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o
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L]

3
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[T
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—
=
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0.45 0.5 0.55 0.6 0.65 07
Time [sec]

A 47 Pan X DIEt—HE G BB T HTA A EEE) X B - FRS8 Syne (URER X B ILES—RERT

H Zoom Y K Y > IR F IR ARG R EEBIOA - Syne Y B Syne XY 9 BIRMEE) Y #HEUET) XY
FEAUESS - e (F L8 Syne X FHE -

BEFEE—H XN Y #heyRIRests @A HE - AR ROR ~ 46/0 % > G ECHE —(# Group T#EAFH)
Viewer » $IIZI N & > TF Viewer Y Y HYRIREA [FF>_EETM{E Channel Viewer - & #HUMERE © 5 NEEA FHEE
[F2 > AU RS Viewer BY X~ Y Bfiffy Max 5 Min %€ BAHE > FETTEPRUN ~ S/NFIIEE
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LY B
Noise
1 T T T T T T T T T ]
I
0 Lt
-1 1 1 1 1 1 1 1 1 1 -
0 0.1 02 0.3 04 0.5 0.6 07 0.8 0.9 1
Time [sec]
1YW _Bme
Noise - Resample
1 T T T T T T T T T ]
| M
0 Lt
-1 1 1 1 1 1 1
Errcr -
0 0.1 0.2 0.3 04 0.5 0.6 L] [

Time [sec]

1A B

500

400

)
=1
=

Frequency [Hz]
[
2

0 01 0.2 0.3

FHEHHE 4 (Related Functions)

Type of Y-axis are different.

Noise - Morlet I_ The "TF Wiewer" can't be grouped.

04 0.5

Time [sec]

0.6 07

0.8 0.9

Channel Viewer ~ Time-Frequency Viewer ~ Box Plot Viewer ~ Error Bar Viewer ~ Histogram Viewer ~ XY Plot

1.6 {RIEFEEE (Preference)

Preference

=

-

S

Start-up Options (must restart)

|:| Start Matlab Engine at Start-up (if installed)
Auto-Update checked at Start-up

Check for new version at Start-up

Language: lEninsh

7

Misc.

Forced Garbage Collection: [Nune

[ Default ][ OK

| conemt|

Preference 25 € 4 M THix S HHI LR - BEVIRHE T ZEEE (System) ~ @EECE (Plot) ~ MEHEE (Output ) »

T (Component ) °

B/ 85T (System) » ££ Start-Up Options » AJDUEEHRE IR ERIE) Visual Signal HY[FEFFL H HEE) Matlab

Engine ({I5RERZHRGF T ZE

Matlab) o



48 CHAPTER 1. JFEFAfER/rHE

] DLEEFRE REHIThAE T Auto BB A)EE - o] DU A& 881 Visual Signal /M HEIIEREES > HATE IR
(English ) ~ & 157 ( Traditional Chinese ) DK #4457 ( Simplified Chinese ) » 255512 1% 00 E B HTELE) Visual
Signal °

Forced Garbage Collection W] LNBERE(AlF (MESCE ~ FREFENT - BIOTIFER) TR n IR BIFERR
sCiEAEZEM -

F B

%EMaﬂab - S tart—up Options (must restart)
“-|:| Start Matlab Engine at Start-up (if installed) =
RIE] Auto-Update checked at Start-up > Aumfg
Eﬂi‘b Hﬁﬁﬁ - Check for new version at Start-up ?ﬁ@%
EEEEH Language: | Englsh — > RTEHE
Misc. ﬁﬁ_zh
Eﬁ%»ﬁlﬂ%g& | Forced Garbage Collection: [Nnne A==

TROERZEIT

RIACHIIAIERSE (Plot) » 55— Default Plot Size SR4@IEIIFN » 3% 40 B B EiAy AR B R RSP © Hold Plot
Range ¢7E Viewer TTAR28  FEEIE XY HFERZEGZIRFFAE 5 Retain Plot 3E Viewer JLEAE A WG - 2
BEEYEEEIE 5 Auto Legend Name 3% FE &% B EEEREIFIERIH » 5187 Line Color Preferences » 3% ELFE Viewer
R g SR EREE® - 41N & » %8 I8 Time Frequency Plot » B[ %E Time Frequency Viewer H7 CMin HJTEER
J CMax HTHES. @ WARIEFHHE RV A(E (Absolute Maximum Value ) HYE 73 LEECHE FrA IR SHERIY H 43 L 81 -
FrAESS NHE -

F B

System | Piot 1| output | compenent|_ FZERBIZEGE || 2
rd

EEE@%E$ Default Plot Par;ameters g.{%%ﬁﬁ_ ﬁ
= Width: 750 Height: 130
%% ?&?%E <t [] Hold Plot Range [] Retain Plot Auto Legend Names > ‘@J g @]ﬁ-}

E'E E% E [ Line Color Preferenc@_.‘._.‘__ ] [ Font Prefer@ces... ]
Time Freguency Plot

S3ETFA Viewer ||| CWin Defaut: 0 %  CMax Defautt 100 % sE[E 742 EREE
Z%ET_F %ﬁ% @ UseAbsolute Maximum Value ) Use Percentile é@?ﬁ?%ﬁﬁ

Default l[ oK H Cancel

Writer H1fJ Output Directory AJE¢ el HiEZE (WEHE - SHSTERME) BFEEFIITER H #7827 5 Output Encoding
R HARIEET 5 Filename {default} format shrink-threshold ] DL EHEFH Writer JT {4 A HHAE 2 A8 A 48R
PR > SRR E S 2R Data Writer ; Graph HHY Graph Export Format HI|['E&2%E{F Batch Run AYIFEEG L 2 B &
2 5 Viewer title {default} format shrink-threshold AJLIE%TE Viewer JULFRIERAMS AV 4E R IE - FH I Filename
{default} format shrink-threshold fH[F] - FE4HE%E P 2 EI4EE[FE4H 5 Reporter fff Default number of decimal places B
DAEESE Reporter HY&ESRH » /NECREHYBUALEL -
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HLEREERIT,

LR SRR T

B AR E RIS

PEE e (Component ) « FFT Algorithm "I FFT HYEEDE » Ry Auto » RENE (RIZHERRAYE AR
WA B 5 Silent Error Notification /43 0] DARHEEZE R »
HE IR AT 5 Check for null values before computation &g # AFHER SO AZEE » HHZEEIG TR ES
& 5 Automatically convert “Indexed” data using ToRegular {F Visual Signal toAE4rAYEE TR ZEEE Regular
HVERHME S > PEEETEF 8L - Al £ Regular #&=CAVERITHATRF Indexed FERME HE)ZES ToRegular JT
R & RMEEER ; Pre-Collapsed Property RIl/Z&%E BHE T~ Properties FYAZERE R » FHER28UE Module ~ Grid »

Writer
Output Directory:

™ C\Program Files\AnCADWisual Signal

Output Encoding:  us-ascii

= Filename {default} format shrink-threshold: 5

Graph

Graph Export Format (during batch-run): —

= Viewer title {default} format shrink-threshold: 5

Reporter

Default number of decimal places: |3

LR
T

BLEE
RItE=0

ME/NEIRE
EEENMUE

EEEAR P AERESINEEL > gELE

RZFEREE T Properties PYZE Module AYRSHIRE Ry SEEACHIREE (40 iE) -

EEFFTEEE

STERBER
&RAZEE

HESHHEF
I BREARRVIR E

Computation

~ FeTagortn

[ silent Error Notification

. [] Check for null values before computation

Automatically convert "Indexed™ data using ToRegular

Pre-Collapsed Property Categories (ENTER to separate)

WModule
Grid
L

B &h#i%EIndexed
&= EIRegulari®
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BRI FEAIModule s ik 28

4 Convert To Andio
Autn Bample Rate Tre
Sample Fate 44100 Hz
i 16 bps

Module

CHAPTER 1. FERER/



Chapter 2

ToH4EEEE (Network Editor)

2.1 BRACRETH

FETC A AmiR R e B A S b BAH SO ThRE R R - T AL TR ED M FH L R B PR O Y o FELAH (e BR T RS B 28
HNE T R/ KB > 43 7li& Compute FHEEF4H ~ Conversion FEHAEEAH - External /MEMHAH ~ Source sHFTHEAEAH
Viewer fBREE4HEL Writer Blchig H B4 » H b Compute 5TEEEAE T NARIEETE 75 /A4 53 /& Channel - Filter -
Mathematics ~ TFA ~ Transform ZEf5E4H DU /MEVRFAEAE (DAQ ~ SVM Ef54l ) » KRB RAtERRBAA T -

Metwork @

& ] X

Froject] l

Compute
Conversion
External
Source
Viewer
Writer
Macros
Container 3
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

Wone Updated. Luta o O
Delete  Del

2.1.1 BEETAER

1. Compute : AR MEMHTTIFAVER G Rl - AT AGHSRE fEA FIRVERSR R B /7R H > Channel $f ¥
iy A\ 2 AN (F L ~ ORI TR EE | Filter f2{E2HHIEI &5 © Math fE{t S fEEERE S
4H 5 Statistics YA EIFRE AR EEHA © Transform P HESEENGERIE S RAYEHIE 0 TFA Al
FIRFROTITIESR » SRR M 4HEE 2R Chapter 3 -

2. Conversion ® ABFALIRHRIRNRS UG - BN - WIRORE - WG BB SR - 05 P RSO AT BE (LI B 5 -
BT B -

51



52 CHAPTER 2. /4722 1& (NETWORK EDITOR)

3. External : AEFAHFEAL Visual Signal NEMN H E &K ES] > FEFH External DIl / External Viewer o s34

T4 22k External °

4. Source : AREFHIEMLIEGZNE ~ J7¢ ~ = ~ FEall (Noise) DUk HETHARUE A28 F A FIAVERFTEEE - #8HTT
FAVBR L Rk -

5. Viewer : ARFEBAFERVERSEEER (08T - SEREEHA - REOITAVERSE) » IRAMAE R B R
B4l - DB 23R4S R - A TIFBIE R -

2.2 B

TEIF AR BT T EFTR > U EERRBA S BT A -

N TR
E@Aiﬁ—r»i_{@???ﬁ@}/ i
EHTIARE

2.2.1 A - @R - BETHLE

L B AR DHRE R SCERHE AT - BB By EMD SR TiHEDR - et /Ags e = Amip e AR - B
RIS HER -  AIREE ATRE N [FIRAE Z FR oK A AR [E > Z40 Merge To Complex fHAHA Wi HH A
pi= i

2. BHUR  TARAEALC =AP REHR - B EMD stRGEREEILE > FEEREARETRATEE - #H
A (Eg IR > AR — (G L RS E e 2 2 (B TR Rl AGRet -

iy A B AR BN BRI B H AT DAEREAHRY Properties / Module H13H%2 » 41 [ InputPortSide 3% 5 Top »
TR ARERS 2T TRALE -

-
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Property \El
> EMD Method
> EMD Stop Criteria

4 Module
Clazs EMD
Waime AnCAD:EMD
Input Port Side [Top) Iz‘
Output Poit Side Right
Execute Time 0.1080061 zec
Arceptable Data Tyvpes Real Single-Channel Signal of
Cmtput Data Twpe Real Multi-Channel Signal of ]
Ioput Port Side

Specify the tput port side (left, right, up, or down).

3. [E/R BRIy EMD BURISEHATHE > ] DAL Properties / Name il HfT&0E - H#EAE Name 1255
A BRI TTIT ERYSCT > 40T E] -

Property \El
> EMD Method
> EMD Stop Criteria
4 Module
Clazs EMD
EMDTest
Input Port Side Top
Output Poit Side Right
Execute Time 0.1080061 zec
Arceptable Data Tyvpes Real Single-Channel Signal of
Cmtput Data Twpe Real Multi-Channel Signal of ]
Hame
Specify the module name.
|| EMDTest

2.2.2 ZEHEEREHRE

X B HING CTT BRI A A R L B RHAYBHRE - TR RITRE - 508 B ARG B —JCUIRAPALLARAE - 1
OB GERNRG (41 ME 2 EMD Joff) > IR G2 B 75 E - B AERmS - WmiRE A
PR AR - ISR R ITHYE R SRR SR

m_.,g AnCADEMD ;,| piﬂHilbertip‘ piJViewer[l]i‘

o/ 4 HSPEC g.‘ o/ L1 TF Fiewer [2] ‘

! 4 HEPECZ §,| o/ TF Viewerd [3] ‘

T R AR R T E FAERE A HIRAG (R RRRE T S ER AR EE I - AIETREER 0
W TEEONEEY - SRR R - W6 TEE G R TE LR -

»{[] AnCADEMD ;,‘ +/ ] ARCADEMD ;,‘

AFASEH IR E LA AT EH BT Auto #UHUHJEE - 2MRE HBRHS R IR TIHEE B E TR ITAVATA IR T
ZEES G Ry A ORISR SRR B Tt R R e AR E ) -



54 CHAPTER 2. /4722 1& (NETWORK EDITOR)

Metwark 1 ‘ @
& SR <

Project] * ]

m_»g I ARCADEMD |/ Hilbert ;.l_..g O Wiewer [1] |

b/ 1 HSPEC ;.|_..§ I TF Viewer [2] |

b/ [ HSPEC2 ;,}_..g I TF Viewer2 [4] |

Viewer updated. [ Anta o O

2.2.3 BEETTAEKEEE TR

ff%éﬂflé#z*%tl& B A G REAAS 2 RN R - EHES BEJT AL - BRI - BRI RS =
ESav

L BT E A - IR A IR > AERASRR Source THYMHEZHEL Viewer 2 Annotation 149 EH T
f5HeH -

2. BU5E AR ¢ IRBURA A R AR > R o A0 Viewer THUIAAHEL Writer THYIHA

3. PRI - ISR - SRS ROEIE A BAAY A AL OHRE SRR A Bl A REER - [N Compute T
HIFTATELE » B Conversion T~ Z A fRAHHN il AR Bl g -

2.3 BRETTARIETRIE

TRAETTIFAR T Rt BRI TR BERGIRAR ~ TTIARAY AR R ST AT SRR -

2.3.1 REHTTAFERGARR

T E A R EE R EHIR R R AR » FRAM T DA AR TR S b B A S EUAUARRE - 7E Network HrZEREHY T HEA
TG HEREE > YNE Y Sine ~ HSPEC ~ Channel Viewer ~ Time-Frequency Viewer ZEf54H » g% NV T BT 6
BEHVAYRELH - 40[ERY EMD #5540 > HEEF Properties FYNARI A EMD HAHATSE -

-

H 1 AnCADEMD j—pp| | Viewer2 [2]|




2.3 BUATEPFERIE(T R 5

2.3.2 BUETTHEGRE

fEERER(EH Visual Signal St G RAEH NI ERATALE - Visual Signal ELACERL T S EERITEEAYTE - (£
M ERZEMHE LT A - I HEHF T - (FRE AR R SR E AR M I AT

L JEAEREGUE T

FENIEAH T 2 PRV AR A IR T2 - 55— RAF RS EHCEILEARA TR o AR EE BRG S R R
4 - BE ERE LA 7T R T AR LY AR JTASFERERAR -

FeBERA BRI RAH T - BFAER Sine TTif > ARRAETTIF LT ARG HE - HIRIEAHTIREEEEE - fEBe R Rt
FHPEHTTIE (40 EMD) - fERT SRR - fE(E B B T Ry -

=== Compute » | Channel »
Conversion 3 Enhanced ¥
External » External 3
Source » Filter 3
Viewer » HHT 3 AnCAD EMD
\Wiriter » Mathematics  » HHT ListView Macro
Macros Matrix 3 HHT Splitview Macro
Container » Statistics » IMF Property
Cut Ctrl+X TFA ' LA LAD
CUW Ctr\+C Tra HS{G m '
Paste Ctrl+V
® Delete Del
AnCATNEMD updated. ]

TF Vigwer updated. Ao O 0

FHUERT R o AT RE B R IR > SRS TR 2 A BRI ERE - B EhHIETR ER
AFFHYTTARTHRER H » LUNE RBl - KR Sine JTAFHYERHRENSE - MMIERFA TGS R - NIELTE Viewer THY
Time-Frequency Viewer & HEHIS H HAABEAL - B AT iF 2 R ERAIR G 54 -

o W =
e RN QL X

Project] * |

------- Compute

Conversion
External

Source

Viewer

Writer

= Data Viewer...

Annotation
Macros Box plot Viewer
Container Channel Viewer

Cut Ctrl+ Error Bar Viewer

Copy Ctrl+C Histogram Viewer

Paste Ctrl+V Time-Frequency Viewer

#Y Plot
Delete Del — wo

{EFH & el ST AL TR YT - FF DUB B E P R YRR o AT B E AT AR ARERE L [ Sine B2
Mixer Jeff: - JukiE Sine FATIHHIRE (A=A ) - B ZE METH: Mixer HYE AR (B0 =A%
Ji ) o BIV R R AR
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BESERTAE )

FHUEEAEERSE 0 EAE o REEA ~ B e RAY R B AT TR o GRS R FTRE A R A B RS AT
ZITCAFERARNL - 5 R BRI - AR PR SRR S PRl (60 F & B AR g A st -

TEE 2

@) Connection fails due to data type mismatch:
' "MTime" does not accept "Signal” Rank-1 data with "Rank-1
(Regular)" coordinates!

2. JUAFERERMIER T2

HIFE BB BT 2 i AR > R AR RER B AT — e (PAvEa LR > BTl ERE R -

3. JUIFERGHIRRERIR

BT R > GIERAERE - AR (R - ER > RES) KForSBAUTIFRER ~ T
FARRE » SR AEE R T RERA -

GRIRER HEERE R

HEIPRRHERSE -

HRBIPRRAVERSE -

Ne) IRFAR T TS SR AR -

B R AR -



2.3 BUATEPFERIE(T R .

GRRBRE HIEE RS EREA
et #Ef#E (Annotation ) FEAHTTAAYEREELR -
GrRERE HEE RS =GR
LR (4 BHmE NSRS (Single-Channel ) -
LR (E) 2@ ERESR RS (Multi-Channel ) EAHRFAESHTHVASE R (Spectra ) ©
I
i 4 WA TR - B A ER SR (Unavailable)

4. TTAFEBFEERR

ERATFRCRICABERMEA - SO ARERSTER A et > H 2R E RS A R - TR G E
GEAAEEIEN - SR RS EAL RS AR — P EIE SRV RS > DA RE (R Al T MR
HEEREEE T AMEEL -
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Chapter 3
s HESH (Compute)

3.1 Channels

3.1.1 Channel Switch

ERBH (Description)
EEHUZ3E7E (Multi-Channel ) 3RS E A —{EEEATEHE -
28EE (Properties)

R EEL (Real Number ) ~ ##; (Complex Number ) » Z3##E ( Multi-Channel ) » Regular #JE5% (Signal )
s EEgE (Audio) H@ A - SHUERFEL T HEZE -

Property @
Chanme] Comnt 2
Artive Channel 1:5ine_ CH1
Select Last Channel False
> Module
Channel Switch
S SHES THEE
Channel Count i A GHRAV AR A S - 0
Active Channel SETEAGERER - Channel 1 » RIS —(E@E &K} -

Select Last Channel EETER AiETERE—(fEEER - False

#if (Example)
HRFIE 5287 B = FE k7 & Fy—(i# Multi-Channel &} - B Channel Switch ZEFEIESZ07 15T -

1. DL Source / Sine Wave ZE171E5%f7 » Source / Triangle Wave 17 =i » 1£ Sine Wave Bl Triangle Wave 2
Wi TCHRHY Properties / Source # » HUEAHZS (SamplingFreq) 357 FsTHELE 1000 Hz » GHEEAHZ (SignalFreq)
S RIE%E By 6 Hz Bl 15 Hz » FEA Conversion / Merge to Multi-channel R4S 2 E VRG4S & B—4H %5
( Multi-Channel ) AYEH5E o

59
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Property

» Moduole

4 Sowrce
Timellnit
TimeLength
SamplingFreq

Aplitnde

A plitndeOffmt
Phase

TimeStart

BignalFreq

Specify the frequency of the generated genal.

CHAPTER 3.

o[ A
CRE=

f5i4H (COMPUTE)

2. i ToMulti AY##rH #% [ Channel Switch » FFLA Viewer / Channel Viewer 483I4EH - 7% Channel Switch

HJ Properties / Active Channel » AJ#{ZZE] U T IESZF B =085 -

“4¥/ ] TobMult i.l_..g i Viswer [1]]

+/[ Switch g.}_..g S Viewerd [2] ‘

| Chene] Cont

Aetive Channel

Belect Last Channel
» Moduole

Channel Switch

1:Sine CH1
Falze

(Sine, Triangle) - ToMulti - Switch
T T

0 01 02 0.3 0.4 05 0.6 07 0.8 0.9 1
Time [sec]
. Property \El
4 Channel Switch
Channel Cont 2
Active Channel Iz‘
Belect Last Channel Falze
» Moduole

Active Channel
| Select an active channel




3.1. CHANNELS

(Sine, Triangle) - ToMulti - Switch
T T T

AR

|
0.3 04 05 0.6 0T 0.8
Time [sec]

Channel Switch JUZRFFA S NS i@ (Single Channel) B9} - WIRSTEERLIE -

fHEETE S (Related Functions)

Merge to Multi-Channel » Channel Viewer ~ Sine Wave ~ Triangle Wave

3.1.2 Data Selection
#HH (Description)

B BRI R N ERERE R
2BEE (Properties)

61

AIELHBEZEH (Real Number ) ~ ## (Complex Number ) » BE3#7E (Single Channel) 5% 3##E ( Multi-Channel ) »
H5% (Audio) A - SRUHRE LIRS B E » H B T i AR SRAYI B AL -

Regular #JER5E (Signal ) B Z 5

=
plingFrequency 1000
DataCount 1001
4 Data Selection
StarfPosition staxt (0)
EndPosition end (1)
DownSampletep 1
HewCount 1001
> Module
Data
ST SHUES THRME
StartPosition 3 BEHLEIAE TS - W RS ES -
EndPosition S E BEHE YR I 4% R - NG AN iSRS
DownSampleStep 152/ EB:EH7 L —(6%: » FIARIESIEE - 1
NewCount R HT &RV E - 0

i (Example)

1. DL Source / Sine Wave T IF5%7 » #£ Sine JC{4-Y Properties / Source » FLFIAVEUEEAER (SamplingFreq) %

TE B THERAE 1000 Hz » ERgfSE® (SignalFreq) %4 20 Hz » W F Viewer / Channel Viewer #{%2 -




62 CHAPTER 3. &1Ef54H (COMPUTE)

Sine

| | 1 | | | | | |
0 01 02 0.3 04 05 0.6 0T 0.8 0.9 1
Time [sec]

2. RGNS £ Data Selection » Mt i SEHVAYFEREELLREL (TERLEY FiECRE 0.2 b 438 0.4 Fb) » I EIZEIRZELIRF
I RN R 2K« R BERGE (A AR R (PALBIAGERSEEAE (0,1] HYSEEN) - SRRHEREE -

C 1 | 1 1 1
02 022 024 0.26 0.28 0.3 032 0.34 0.36 0.38
Time [sec]

THERF54 (Related Functions)

Channel Switch ~ Channel Viewer ~ Sine Wave

3.1.3 Dup

$RBH (Description)
T A GRIUE - (EZAER A Macro ~#28h > 3E2&EMacro °)
2838% (Properties)
Dup #2FTA RS SEBmA - MEESH -
#f] (Example)
HFIE 2R R 8
1. LA Source / Sine Wave ZETTIETZR; » WHZL> -

0 0.1 02 0.3 04 0.5 0.6 07 0.8 09 1
Time [sec]

1E Sine JTL{HY Source / Properties » FLFIHVHUEAH® (SamplingFreq) 5% € A THEEE 1000 Hz » GHFEHHE
(SignalFreq) 2% /£ 10 Hz -

2. FUAERSERE £ Dup > o] RAERHRE SE A -
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| | 1 | |
0 0.1 02 0.3 04 0.5 0.6 07 0.8 09 1
Time [sec]

3. Tk Dup EFY Macro HYEH
HF RS M T SRR DL R AR 5 (RIS R SR 5 Hilbert §86 - PEERRNE R HHAR 2 5E - BRHEAE P T i
E

mi»i I FFT ;,I_..g S Viewer [1] |

v/ ] Hilbext ;,I_..g | iewerd [2] |

HHEACE B Macro (E£8) > FHE ARFE AU 45 -

b I FET_m H—o} [ viewer_m [3] |

pi  Hilbert_m )}-» | Viewerz_m [4] ”

CHIIEE AR S BN E90TT > 244 T Force Update 4 & A5 )

W _EME ] R SR R E R R HAL RS DUE TR R - R E LT B 7R iz &
FFT LUK Hilbert fRAH o {EZHE 2 i BRI & NI RE - 65 High -

4. HHAERERDREEET R R EE A — Dup Joff: -
m—» | Dup i)}—o)i _IFFT i;}—»i L Miewer [1] ‘
pi || Hilbert p|—+§ Ll Wiewerz [2] |

[FEIRRH - F R ESRARIEA:

m»i Ll Dup_m bl IFFT_m H—» | wiewer_m [3] §|
+ [l Hilbert_m {—wsi L] Wiewer2_m [4]

A] HLE SR O A Dup » B2 R E S ERA 5SS -
FHRR#E 4 (Related Functions)
Macro

3.1.4 Fill Null Value

EBH (Description)
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AHEMERYERHEE - il AGRIRE R R X = {20, 21,...,NaN,... Null,...,2x_1} #J NaN (Not A Number) 5¢ Null
ZIFEE R o
2BEE (Properties)

AiFEABEZ EH (Real Number ) » Bi3HE (Single Channel ) 22 % ( Multi-Channel ) » Regular #JzH5% (Signal )
s E Ik (Audio) #@ A - 28k FillMethod » N /S{EEETE - MHRHE REATHRLEREAI TN -

5 Fill Nl Yo

i

@ Moduls

Fstio
Thefillng wll vl oo

SR S2HER
FillMethod 1Ef# 7% » A FixedValue » PrevValue » NextValue ~ LinearInterpolation + SplineInterpolation i MonotonicCub

BEIH T BEIHE 2%

FixedValue FfE A E A —EE EEREMERI AN - LS8N IT g HIRML NullValue > BIREAHHA 2 BUE -
PrevValue B < (B AR T S AT I R B BB -

NextValue R < (B AR T S AT IR B B E i E -

LinearInterpolation — @AEFE 2 fH » PARTREE—{EFE Null HYRI{E MR -
SplineInterpolation  fff =ZXHH 4R A EHITE -
MonotonicCubic FH damping Y =RAHEE » MUEFRBERRIERAVERGE (0J78) B > R EIZIHRE - # Splinel

#if (Example)
IERHEME RS
1. FTFIZEE H$% C: \Program Files\AnCAD\Visual Signalldemo\Basic [HY demob3 > & HAHERVENGE -

test3_NaN
|

P . . . . . . . Null Vlalue

0 0.2 04 0.6 0.8 1 12 14 16 1.8 2
Time [sec]

2. £ demob3 1 » FI|FH Splinelnterpolation » LinearInterpolation + FixedValue -+ MonotonicCubic PUf# 752 H
NEZLL Splinelnterpolation J7 AR EZAVE

Metwark \El

s ' Q] X

dema53 - NullValnsHandle * ]

Viewer3 updated. Lo o O




3.1.

CHANNELS 65

Fill Null Value - Spline Interpolation

Time [sec]

3. # &L Linear Interpolation > f{E 1% [l o] HIEHH AHHE A [E] -

Fill Null Value - Linear Interpolation

4. FESMNEE AR » Text Importer B —BEIH Ry EAER{E 2 ThRE » BLEtITiFse eHE -

F R

Data Range

- Y

Rows: 1 = To |end = Columns: 1 = To |end =
Data Direction: m [7] concatenate to one channel

[ Specify Time Axis 1

Field Format

@ AnyWhitespace (O Delimiter |, [] complex

() Fixed Field = ——— ]

Handle Nul-vValues
Handle Nul-Values | Linear Inter, hd
¥ D

Time Coordinate wed vane

" Prev Value i
Time Unit: seC Next Value hift: 0 [sec]
Linear Interp Y
. -1
Sample Freq: 100¢ Spling Interp Down-sample by: =

Handle Repeat Time Cogre MonotenicCubic

Date Axis
Aute Start Date/Time: (2001/01/01 ok | o] | o
[] Enable
File Contents
0 10 20 30 40 ET
0o1: al 1.99564| i
00z2: 0.001 1.98258|
003: 0.002| 1.96087|
004: 0.003] 1.93061]
005: 0.004] 1.89194|
00s: 0.005] 1.84502]
007: 0.006] 1.79006|
ooe: 0.007 1.7273]
00a: 0.008] 1.65702|
010: 0.0091 1.57953] 2
4 I F

5. BAERF— (@G EERGRE A (PEE R Rtk AR 7 8 B B BREM A (E ) - AR A HE (K Text Importer Y
Null Value Handle N#Y Use Null Handle B8Ef]) » 455840F -

T




66 CHAPTER 3. &4l (COMPUTE)

Sguare_test

1 1 1 1 1 1 1 1 1
] 0.1 0z 0.3 0.4 0s 06 o7 o] 04 1
time {sec)

6. IRAF R LA A SR RILL Splinelnterpolation A K, MonotonicCubic Interpolation HEf# e

K _ Miewer [1]
y—

7. HILEE R EAGS SR N B E - g 4RE Splinelnterpolation » BEfH4SE 5 MonotonicCubic Interpolation °
Square_test- Fillkull

1 T T T T T T T ]

Ry

| | | | | |
0.035 0.04 0.045 0.05 0.055 008 0.085
time ( sec )

FHEA¥E< (Related Functions)

Text Importer » Resample

3.1.5 Remove Channel

#tBH (Description)
Wi (Multi-Channel ) g5 HHYHE Hr—{E @B HTEHSRILER -
28T (Properties)

KA Z B (Real Number ) ~ 8 (Complex Number ) » 2383 ( Multi-Channel ) » Regular 5, Indexed HJzH5E
(Signal) B¢ F ST (Audio) #iA > SEUEFRER THIER -

Property \E‘

4 Remnvt: Channel

Chanmel Count 3

Femove Channel 18ine CH1

Helect Lagt Channel False
Module

ST SEERH THEAE
Channel Count g A GNSRAY 4B EE Y 0
Remove Channel E BRI E R} - Channel 1

Select Last Channel E&s%AiEERE—F2ER - False

#i8 (Example)
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IFIESZHY ~ =AM R ITH4E & RyE—(E 2 (Multi-Channel) SH5E - i H A (B ERNGRIEFR -

1. Bl Source / Sine Wave ~ Square Wave } Triangle Wave #ET7I1E0 ~ 5 K =7 » WA Conversion /
Merge to Multi-Channel j& = {#y A GRIEEE S Fy— (B 2388 (Multi-Channel ) FH5% o 7 & 82 Ji iy HUSE B85
(SamplingFreq) & ATHER(E 1000 Hz - MER30E3%R (SignalFreq) » 437 5 Hz (Sine Wave ) ~ 8 Hz (Square
Wave) ~ DK 15 Hz (Triangle Wave ) » DUBRZA BT -

m bl ToMulti F'M
b e

1
A plitndeOffmt 1}
Phase 0
TimeStart 0

SignalFreq |
Specify the frequency of the generated signal.

(Sine, Square, Triangle) - ToMulti
T

1 T T T

¢ 1 1 1 1 1 1 1 1 1
0 0.1 02 0.3 04 0.5 0.6 07 0.8 09 1
Time [sec]

2. £ Merge to Multi-Channel {%£#4% F Compute / Channel / RemoveChannel - #:EFREE —@ERSE (Sine
Wave ) » B[540 HIE 2 4558 ¢

-

_... 1 Tabiuli y} e Fiewer [1]

oo,

——
.)i

E Remnvet:hg.|_..§ | Viewer2 [2] ‘

Property I\ \E‘

4 ‘Remuve.: Channel

Channel Count 3
Femove Chamnel 18ine CH1
Select Last Channel False

Module
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(Sine, Square, Triangle) - ToMulti - RemoveCh [Ch1]
T

1 ! ! ]

1k 1 1 1 1 1 1 1 1 1
0 01 02 0.3 04 05 06 or 08 09 1
Time [sec]

3. FEZ% Remove Channel HY Properties » & Select Last Channel %% True » H] Remove Channel &5 825 5
Channel 3 » FfflFREE =(E@EER - WHELE Triangle Wave {58 ©

Property \E‘
> Module
4 Remove Channel
Channel Count 3
FRemove Channel 3:Triangle CH1

Select Last Channel E

Select Last Channel
Automatically selects the last chanmel if tre.

(Sine, Square, Triangle) - ToMulti - RemoveCh [Ch3]

0 0.1 02 0.3 04 0.5 0.6 07 0.8 09 1
Time [sec]

EE
Channel Switch S8V ERIE T HERMIER M Remove Channel fAAHRZ > MIEREEEGEASE - HARRH -
THEE#¥54 (Related Functions)

Merge to Multi-Channel » Channel Switch

3.1.6 Replace Value

#B8 (Description)
HFER SR — BB AU R 55— Bl - B0 —EaHSRAVEE 2 DL S —BUE U -
SBEE (Properties)

AIEH P EE (Real Number ) » BEiE7E (Single Channel ) (2387 (Multi-Channel ) » Regular AYER5% (Signal )
BIREEEASE (Audio) A - SEUE FREATHR BRI 3% -



CHANNELS

Property
Feplacebethod Expresszion
Condition Expression ¥y =nmnmull
Replace Value Type Custorm
ReplaceValue 1}
StartPosition start (0)
End Position end (1)
Module
ST SYUES
ReplaceMethod % EEUAYT% » & All ~ Expression ~ ByPass = Expression
fii2% ReplaceMethod %7€ B Expression » HIA[EEESEA N *
ST SHER THEE
Condition Expression i AZHUARIERAFZ « AICER +, -, %, /, <, >, ==, |=, &, || FHEEIT - y == null
Replace Value Type  REHUCEMEMEIRE » 15 Custom ~ Null ~ Mean B Median ° Custom
ReplaceValue SEE ARV EE - 0
StartPosition SEE AU CERSRATREAARE © THEE Folim AGHSRAYEEAARE - start
EndPosition SEE AU CEHSRATERE © THEE Rl AGHSRATARE - end
fE2&% ReplaceMethod 37E Fy All > HIIFIEE ST -
ST SHES THEMH
Replace Value Type % EBUCEIER 1% Custom ~ Null ~ Mean B Median = Custom
ReplaceValue S E VAR VA 0
StartPosition S E M AU AR AL R ES - start
EndPosition SE W HUERS R 4R - end
2% ReplaceMethod §%7E Ky Outlier » R ESHATT % ¢
SHTE SHES THEME
Outlier Boundary ROEBEREE (GROTEREZERIEED - 3
Replace Value Type HERCEEEIRE » 14 Custom ~ Null » Mean B Median =  Custom
ReplaceValue S E AR IRHVEE - 0
StartPosition SR E M HU RIS AEES - start
EndPosition SREE U CEHSRAYAE RS end
Sliding Window Mode  5%ERfRL / RAFARZEIETH B False

#ie% i E ReplaceMethod /&y ByPass » HijfigtH B AH[E

#pBl (Example)

I3 R B A Bl o — B E

1. Bl Source / Square Wave Z&17— 5 » LA Viewer / Channel Viewer 4&H »
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CHAPTER 3.

o[ A
CRE=

f5i4H (COMPUTE)

|
0 01 02 0.3 04 05 0.6 0T 0.8 0.9 1
Time [sec]

2. # Square # [ Compute / Channel / ReplaceValue > 5% € Properties / Condition Expression & y == 1>
ReplaceValue £ -0.5 » StartPosition 5 0.2 > EndPosition £ 0.6 o

Property \El
» Moduole
4 ReplaceWalne
ReplaceMethod Expression
Condition Expression ¥=
Replace Value Tvpe Custom
-2 -0.5
StartPosition 032
EndPosition 04

EeplaceYValue

The new replaced value. Tse "Mull" to represent empty value
(double Nall). NullValueHandle can be vsed o replace the noll val ..

WPLpEEE AR 0.2 MVE] 0.6 T AR 1 AVEHERURL -0.5 - o] REZ AR -

Square - Replace

0 0.1 02 0.3 04 0.5 0.6 07 0.8 09 1
Time [sec]

StartPosition % 0.3 > EndPosition £ 0.6 » 41 NE] °

Property \E‘

> Modunle
4 ReplaceValne
Replapekethod lz‘
Custom
-0.5

Replace Value Tupe
ReplareValue

StartPosition 0.2
EndPosition 04

ReplaceMethod

Select a replare method. "AN" will replare every data point within
the specified range; "Expression” will replace every data point with...
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Square - Replace

|
0 01 02 0.3 04 05 0.6 0T 0.8 0.9 1
Time [sec]

fHERFE 4 (Realted Functions)

AR

3.1.7 Resample

#tBH (Description)
Resample FyBEHTHUEE » AV AR TYIRIFE

L. EEREMBEARE - FREEERE -

2. ERPRGHCN B - DAAHERY T SUBS LR R SR B Y &k -
NEBMLAEF—RE A 2R - B AR T e &G JRAEBRVER SR (Aliasing) » [RIIL » 15 % A B30T UG 52 AU BB AR (M0
FEOTATES - FERFRIINVG © 5950 - NEEDT AVERE SR BB AR SE VB - & TR IS o - IEZ S R
RZE AR AR T -
8% E (Properties)

RAEAHFEZEE (Real Number ) ~ ## (Complex Number ) » BEi#H (Single Channel) 2(% &7 ( Multi-Channel ) »
Regular HYEH5% (Signal ) BEIEEE NS (Audio) #A -

28 Properties / Data TEURH AGRSTAVR (L - BBRREERERE -

a Data
FrequencylTnit
SamplingFrequency |0
DiataCount 1]

21 Properties / Resample JEFKFE R NAIEZE - H % Step Downsampling 5 True BF » NewSamplingFrequency
LA DownSamplingStep fy7:%#E ( DownSamplingStep ©VAZH B 888 ) 5 % Step Downsampling £ False BF > NewSam-
plingFrequency B[{ELLEE A -

4 Resample

Step Downmmpling  Trme
Downlamplingbdethod iy ik
DownSamplingSten
NewSamplingFrequend 4 versge

WewCount
DownSamplingMethod PeakDetect
Selert a down-smpling
e e SHER
Step Downsampling HEEREEA StepDownsampling FHEZUIZEH]
DownSamplingMethod  [F{EHEUEAN A » F57% Sample ~ Average ~ MaxDetect ~ MinDetect ~ PeakDetect > g2FHA1 N & -
DownSamplingStep FRAREUEERS > 3 E &2/ DEBEE R EUH — (RS - BEEERF 22 NewSamplingFrequency ©
NewSamplingFrequency — EEHTHVHUEAYARZS » DEERALH R AR
NewCount BURE TR R HAE R -

DownSamplingMethod Z8H B K5 HIAN T BT -

BETHATE BETHE R
Sample DownSamplingStep 5% 7EB5# > B H 35 Lo BRI S5 —HE o
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BETEHATE BETHE R
Average DownSamplingStep % ER#T - B 128 LLBEHY 1S -
MaxDetect DownSamplingStep %€ 2h8 - B B LB R AE -
MinDetect ~ DownSamplingStep %€ Bh8 - HUH 8 S BEA e/ ME -
PeakDetect DownSamplingStep 5% EELE - B S LB B A M/ IME -

28 StepDownsampling £y False » 2% ReSamplingMethod {5 A GRS {F 2T HUBR I AR FH AV ET 57 3 -
ReSamplingMethod HYZEUEEEE KRBT N EZRFTS -

(=]

Property

a Data
Frequencynit
FamplingFrequency |0
DataCount 1]
> Module
4 Rezample
Btep Downsampling
Reamplinghdethod

MonotonieCobic

ReSamplingMethod
Felect a re-sampling interpolation method

ST SHER
ReSamplingMethod — EEHTHUERRT » kG2 J70% » fEEA = ¢

BeATEs (Nearest ) ~ 414 (Linear ) ~ #4827 (Spline) & (Mor

HETH T BETHE 7R

Nearest DU R A FERTE - e A SR 2 (E -

Linear DART& 58 —(8 A & 2200 N R aR S A S I P f -

Spline 1 S AR ST A = 2y 4 P s AT BT B ©

MonotonicCubic A damping B =ZKNHFEHE @ BUAERBEERERARENGE (0708 ) B Al EBIFIRE » % Spline Ky

& (Example)
gl 1 I — IR S I IR0 > Wi PA Resampling H1 Step Downsampling 22 HTHUEE

1. DL Source / Sine Wave TV IF5%587 » #8%% Source Y SamplingFreq LA K DataLength £ 100000 LKz 100001 >
% I~ Viewer / Channel Viewer #iZ> -

=

Property

» Moduole
4 Sowrce

Timellnit
TimeLength

SamplingFreq

Datal.ength
SigmalFreq
Aplitnde

A plitndeOffmt
Phase

TimeStart

SamplingFreq
Sampling frequency

sBC

1
100000
100001
10

1

=1 — -]
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0.3 04

I
05

0.6

Time [sec]

2. # Sine $# % Compute / TFA / Enhanced Morlet Transform 7] DUEZ[GTERE & 12.47 ) -

=

Morlet
Morlet
Input Port ide Left
Cratput Port Zide Right E
Execute Time 12.4727134 sec
ETTEOIE Lo = ReAl sinpie-C el Si;
Cratput Data Tape Complex i -C hamm
4 Moxlet
Freqlods LinearAxis
Freqbin 1]
Freqbfac auto (50000} i
Module

3. # Sine ## % Compute / Channel / Resampling > }* Resampling fJ Property & & 4 DownSamplingStep £y
2000 » F#£ I Viewer[1] BJHEASE—CLLES (B4R FsJR4AENTE » B4R s Resampling 1%8) » 0] DUE H FE R HUEE SR
IR T EIRH -

#b ] Viewer [1]

Freq'ﬂeru:}rUn.it

DiataiCount
» Moduole
4 Resample

SamplingFrequency | 99999 999999999985

Hz

100001

Step Downsmmpling Troe
Downdamplingbdethor Sample

DownlamplingStep 2000
WewSamplingFrequen 49 99999999999990 3
WewCount 51

Data
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(Sine, Sine - Resample)
T

|
05
Time [sec]

#i# Resampling f Property 18 4 DownSamplingStep /5 500 » F% I Viewer[1] B[ EHSE—ELLEL > BT 2L
EH IR BRI A R T &R H @ #E# % Compute / TFA / Enhanced Morlet Transform #]BLUE ]
STEIFEAT 1 F - & 0.12 MR AlEHESERK -

(Sine, Sine - Resample)
T T T T T T

I
05

0 01 0.2 03 04 06 07 0.8 0.9 1
Time [sec]
=
EnhancedMoxlet
EnMorlet
Input Port ide Left
Ciytput Pod Side Rirsht E
Expcute Time 0.122007 sec
v i = 1 8i;
Cratput Data Tape Complex Single-Chanm
4 Moxlet
Freqlods LinearAxis
Freqbin 1]
Freqbdax aunto (100} sl
Module

# ] 11 2T —HUBEIRARORRAYIESZ Y - AL Resampling EEHTHUEE ©

1. Bl Source / Sine Wave EET7IE5ZT » #8%Z Source [AY SamplingFreq DLK DataLength B 100 DL 101 - B3
I+ Viewer / Channel Viewer #2227 - ] 883R4a 8 F o208 R R HUSE BB S0 2 A B H -

=

Property

]

4
Tirne it BC
TimeLength 1
SamplingFreq 100
Diatalength 101
SigmalFreq 10
Aplitnde 1
A plitndeOffmt 1}
Phase 0
TimeStart 0

Module
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(Sine, Sine - Resample)
1 - T T T T T T T T T -

'1 C | | 1 | | | | | |
0 01 02 0.3 04 05 0.6 0T 0.8 0.9 1
Time [sec]

2. B R AGHFE Sine % F Compute / Channel / Resample > 5% iE Resample [ Step Downsampling 5% 7€ £
False - 51 ReSamplingMethod HY Splinelnterpolation H NewSamplingFrequency f&5 2 500 » Ff##_F Viewer
/ Channel Viewer » TLAE H A I T BRRARZR T2 R HE I ERERY R0

+ || Resarmple Ep—hh Ll Viewerz [#] |
=

. Property

a Data
FrequencylTnit Hz
SamplingFrequency | 100
DiataCount 101

> Modunle

4 Resample
Step Downsampling | False
Refamplingtdethod | Spline
TewSamplingFrequenfsIili]
HewCount 501

HewSamplingFregquency
Wew smpling frequency

Sine - Resample

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [sec]

3. JRSTHIELf ReSamplingMethod HUEEAES, » MRS /) -
&5 111 © EE#E AR [E ReSamplingMethod A7 -
1. FH Source FEH4 Square Wave » 8 FHTEF%(E > #_FFi{E Compute / Channel / Resampling * Step Down-
sampling %€ & False » 47 H|LL Splinelnterpolation B MonotonicCubic #4%E 100 % ( NewSamplingFrequency

% B 100000 ) > di$% | Viewer / Channel Viewer » ZEAE[E—(E Viewer | » [LEIA[EAY ReSamplingMethod 7%
% o

m—» | Resample iplr/': Ll Viewer [1] E‘
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FREIEESE > MESERHERE > BKEFKE R (1 Viewer[1] 1 Property f& XMin g& F 0.048, XMax
Ry 0.054 ) « WINE > Hrr BAHLR Fy Spline FYEEER » BE4% K MonotonicCubic » 1] Fi& 3 7 &5 5880 -

(8quare - Resample, Square - Resample2)
T T T T T T T T T T T

1 -

[]_ -

Rps

| | | | | | | | | | 1

0.048 00485 0049 0.0435 0.05 0.0505 0.051 00515 0.052 00525 0.053 0.0535
Time [sec]

& IV : EE#E StepDownsampling £ True 2, False 7S ©

1. DL Source / Sine Wave ZT7IF5Z8 » F8%Z Source [HY SamplingFreq LK DatalLength & 100 DA K 101 » $# |
Compute / Channel / Resampling > # DownSamplingStep X & 2 °

2. FP# I Viewer / Channel Viewer » 5%iE Viewer 1 Representation §1#y PlotEditor > & MarkerStyle fg k2%
REOEE - nlDUEREDE DownSamplingMethod % Sample B » EfE#2 DownSamplingStep =% & B
B U IS L BEY S —BE o

F ™
Display Channel Name Color Line Width Line Style WMarker Style Draw Style
£13CH @ - - 0o ~  Line o~
-13:CH1 B - « [ v  Lline
Display All | | Hide Al 0K ]| cancel || Appy

(Sine, Sine - Resample)

1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [sec]

3. B FHHEAM DownSamplingMethod & » T DownSamplingMethod A28 2 (K7 & Average ~ MaxDetect
MinDetect ~ PeakDetect » FLEZ4EESE 7 BE -

4. 5% 7E Resample [HY Step Downsampling 5% E £ False > BEHUA[EHY ReSamplingMethod €5 » FhlsE R 2 2
[F] o
FHEH#E4S (Related Functions)
Square Wave ~ Fill Null Value
S22%E (Reference)

1. Numerical Recipes 3rd Edition: The Art of Scientific Computing by H. Press , Saul A. Teukolsky , WilliamT.
Vetterling , Brian P.Flannery

2. http://en.wikipedia.org/wiki/Monotone cubic_interpolation


http://en.wikipedia.org/wiki/Monotone_cubic_interpolation
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3.1.8 Time Shift

EtBH (Description)

ARSI E RS 8l - o] USRS P (ShiftStartTime ) ~ BCEPERE NS EpE 2 IFEEL (SetStartTime) ~ JREFEE
FERGFE H ] (SetStartDateTime ) » BIERERAYEF I T mHYPAS -

285%E (Properties)

AIELH 2 B (Real Number ) ~ ###; (Complex Number ) » Bii##E (Single Channel) ~ % i#iE (Multi-Channel ) >
Regular #YaH5% (Signal ) EAEEE RS (Audio) HipA °

FHEHZH 0k ShiftMode » H 1 #5 = {E#5IE > ShiftStartTime ~ SetStartTime ~ SetStartDateTime > 4535 IE ¥} ER [E]
T » 5 B E Y B T -

Property @
a Data
Chanmel Count 1
Fampling Frequency | 1000
Diata Length 1001
DiatalTnit
it sec
> Module
4 Time Shift
Fhiftbode
EhiftValue

ShiftMode
Zhift mode
SHETE SEER THEE

ShiftMode ¢ ENFEIFEEEAY 7572 » £1E& ShiftStartTime - SetStartTime - SetStartDate ¢ ShiftStartTime

BETE T BEIEE BEIES
ShiftStart Time YSRL(E RS SRS - ShiftValue
SetStartTime S CHHI R - StartValue
SetStartDate T EHHF EEEY HH ~ Bt A HEF b 2 IS - StartDate
StartTime

#i% (Example)
N —IF5Z07 0 AL Time Shift SPF%
1. LA Source / Sine Wave JEITIE5Z T - J5%& Properties / TimeStart £ 3 o 0] RAGILIEZE OaE S =F) -

Property e — IE\
» Moduole
4 Sowrce
Tirne it -1
TimeLength 1
SamplingFreq 1000
Diatalength 1001
SigmalFreq 10
Aplitnde 1
A plitndeOffmt 1}
Phase 0
TimeStart 3]
TimeStart
Start tine
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3 31

2. #BEAENSE Sine # [ Compute / Channel / TimeShift

32 33

RFFETEEEREC RSB TR -

D e

+ | shift ip—»i [ Viewer2 [2] |

34

ShiftValue

Shift¥alue
Shift time value

Property IE\
a Data
Channel Cont 1
Sampling Frequency | 1000
Drata Length 1001
DratalTnit
Tt -1
» Moduole
4 Time Shift
Shiftode ShiftStartTime

|
35 36 3
Time [sec]

==,

B AE

Sine - Shift

48754 B ShiftStartTime » &K 2> AR

5.2 5.3

2.4

5.5 5.6 5.
Time [sec]

7 3.8 5.9 6

3. M SetStartTime » [AERE StartValue 5% 5 1 oI AF I ERERE B E—F) o

StartValne

Start¥alue
Start time value

1

Property IE\
a Data
Channel Cont 1
Sampling Frequency | 1000
Drata Length 1001
DratalTnit
Tt -1
» Moduole
4 Time Shift
Shiftode SetStartTime
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Sine - Shift

|
1 11 12 13 14 15 16 1.7 18 19
Time [sec]

RemoveDC K HA[#Fr E RN (Bafl gt i A 2 4emF %) > JRalH User  setting E{#H F &5 4t EE & » o
TimeShift /E¥E o

FHEH#E4S (Related Functions)
RemoveDC

3.1.9 Data Merge

ERBH (Description)

AT DR — {1 5200 AT e 12 22— B A AR TR — (W B AR © B — {8 25 B R (2 im EER
5t IR (E 2 R -

SBEE (Properties)

R AT DI 58 (Real Number ) » BE3@38 (Single Channel ) ~ 2%7@ 38 ( Multi-Channel ) » ZE[JfE (Regular) HY
sHE% (Signal ) EEEE ST (Audio) - Z2HUE R BITEREA M EFE -

Property IE\
a Data
Diataiommt 2001
MewDataZ ot 3502
a DataMerge
StartPosition . E]
Referencelnput 0: Noise
> Module

StartPosition
The start position of the added input wrt. the reference
input. Twpe ‘end' for the end of the reference input

SEATE SHERER THESH
StartPosition — ZEHGEEEENGEHVHLE - ¥ B ESR00 RAERE > TR B ERIVRERAIE - end
Referencelnput % E S 5% » StartPosition 215 Ry o 0

#B] (Example)

AGEHILL Source / Noise Jz Sine Wave [yJFUaaHIT - AR HEIT Data Merge » A —REFERAVERSE > ARETER -
BERAIT ¢

1. Network fH%5 N#E4E Source / Noise > % ERHHEE (TimeLength) £ 2 #> ~ JRIE (Amplitude) £ 1.5 > 554h

P52 Source / Sine Wave » 3 ENIRAEZE (SignalFreq) £ 100 Hz ~ BFIEE (TimeLength) & 1.5 ¥/ -~ I
& (Amplitude) £y 2 > W{EBELHE S EH#EZE Viewer / Channel Viewer > FTARIEL NE -
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Property Property
> {Modunie > | Module
s+ Noise s Sowrce
Woise Type White TimelTnit SBC
4 Source TimeLength 1.5
TimelTnit SBC SamplingFreq 1000
TimeLength 2 DataLength 1501
SamplingFreq 1000 SipnalFreq 100
Datal.ength 2001 Amplitnde 2
Aplitnde 1.5 AmplitodeCffaet 1}
A plitndeOffmt 1} Phase 1}
TimeStart 0 Tivnes tart 0
Module Module
Noise

0 0.2 04 0.6 0.8 1 1.2 14 16 18 2
Time [sec]
Sine
2 T T I T T I
|‘ ‘|
| |'
'2 | | | 1 | |
0 02 0.4 0.6 0.8 12 14
Time [sec]

2. i Noise K Sine ## % Compute / Channel / Data Merge >

% E Data Merge HY2:8 Referencelnput £ 0:

Noise > StartPosition £ 1.5 > Data Merge ##22 Viewer / Channel Viewer ZH/R&E5E o

=

Viewer [1]]

Merge EP_»E Viewerd [3] i

Property
a Data
DiataiCount 2001
Wew DataConmt 3502
4 DataMerpge
1.5 (]
Referencelnput 0: Noise -
» Module
StartPosition
The start position of the added input wrt. the reference
input. Twpe ‘end' for the end of the reference input
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(Noise, Sine) - Merge
2 T T I I T T

| | | | |
0 05 1 15 2 25 3 35
Time [sec]

3. # Data Merge #$#% Compute / TFA / Short-Term Fourier Transform » 28 &7 IBTERAE - H&F# STFT
FHEEERLL Viewer / Time-Frequency Viewer # o H] DI, 100 Hz (Y Sine tHERAE 1.5 #h2 3 #h 2 i -

-
i
i
H

pi ] Fiewer [1]

b1 Merge i.}_..g i Viewerd [3] ‘

PISTFT j—wy L TF Viswor [

(Noise, Sine) - Merge - STFT
500

400

300

200

Frequency [Hz]

=
=

0 0.5 1 15 2 25 3
Time [sec]

FHEH#E< (Related Functions)

Noise ~ Sine Wave ~ Short-Term Fourier Transform » Channel Viewer ~ Time-Frequency Viewer

3.1.10 Input Switch

ERHH (Description)
T LA R R AR RS B R — (i E E R -
SBEE (Properties)

AL A DL B2 B # (Real Number) ~ #§%; (Complex Number) - BEiE#8 (Single Channel) ~ %3 ( Multi-
Channel ) » ZEfFE (Regular) ~ FAEEREE (Indexed ) » ZH5% (Signal) ~ BE % (Audio) ~ E{HER (Numeric) ~ Ff
BEER} (Spectra) o SSHUEFRBEATERALUN FFE -



#if (Example)
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lInput Count i 7]
Active Input 1:Hoize
> Module
Loput Switch
ST SYES THEAE

Input Count
Active Input

HEASCHHAEERE - 0
SCEAGERHTE R EE o 1

ARHFILL Source / Noise fyFliasiat - MRETSHER - EASHERANER - &&FA Input Switch BEFEEHIR(E

AEHERSE > DR

1. 1 Network 1% F#E#E Source / Noise » HUf#HZ (SamplingFreq) A 1000 Hz > B§fEHEE (TimeLength) £y
1%~ ¥5iE (Amplitude) £ 1 B TNE -

Property IE\
b i
4 Moise
Woise Type White
4 Sowrce
Tirne it -1
TimeLength 1
SamplingFreq 1000
Diatalength 1001
Aplitnde 1
A plitndeOffmt 1}
TimeStart 0
Module

2. # Noise {XllEF-4% [ Compute / Transform / Fourier Transform » Compute / HHT / RCADA EEMD -~ Conver-
sion / Convert to Audio ~ Compute / TFA / Short Term Fourier Transform i STFT #4H## F Conversion /
Convert to Matrix » FrAHAHEE A RIS TREE ©

3. 1 Noise KA HE

[ Twitch |y

452 Compute / Channel / Input Switch > 5 {&FH Input Switch #fFZE Viewer
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/ Channel Viewer » 3fi H 3% Input Switch A28 Active Input > 7] DI#H2ZZ Noise ~ FFT - RCADA:EEMD #
ToAudio AY4EE -

[ T8witeh i [ Viewer [1]

-
i
H
H

Property \EI
4 Input Switch
Input Comt 6
[y~ 3RCADA:EEMD [
» Module 1 Noim
2FFT
4:5TFT
Active Input 5-Tobudia
Lctive input 6: Tobdatrix

4. ¥ Input Switch #H$EZE Viewer / Time-Frequency Viewer » ifi H #H%& Input Switch FY£:# Active Input » ¥
22 STFT HY455 -

Noise - STFT
500

400

[}
=
=

200

Frequency [Hz]

/.

5. Bx%5H% Input Switch HY2:# Active Input Z& ToMatrix » B[ Fl|f DataViewer #i2Z Input Switch NFEREER} o
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A re imdB () |5

CHAPTER 3. &1Ef54H (COMPUTE)

o

X

1 D b From: 0 Step: 1 M: 500  Channels: 1 Channel Information:
I Histogram - Channel 1
Index X Value CH1 (RE} CH1 (M) - : :
» [0,0] 102728155843 -0.06228085504.. | 20000
1 [1,00 -6.26719677673... -0.06643449335... |
2 2,0 158377718355 . 00720817102 | 10000
3 [3,00 -2.70495736540... -0.07604825700... | o
0 0.1 0.2
y I
4 [4,00 §.722053469410... -0.08049620561... 4 Data
5 [5,00 -1.37651324258... -0.08422475802... | Drata Count 256256
Time Length 256255
[+ 6, 0] -6.55042314353... -0.08913322840... |
=0 Unit Arb. Unit
7 [7.01 -2.80200051067... -0.09312706513... | 4 Data Channel
Channel Count 1
= - |
g [2,0] 1.86211723124... -0.08781793855... > Channel Channel 1
9 [,0] _B.4B574046006.. -0.10387812025... | Value Type Magnitude
Win 3. T07T96E-05
g 4 I
10 [10,01 2 87855676794, -0.10842205242... Index of Min 137686
1 [11,01 -2.370167559300... -0.112504063583... | Max 0.319206
Index of Max 119300
y I
12 [12,0] -5.74577039193... -0.11674402342 . Mean 0.408574
13 [13,01 -3.76209883522... -0.12122430197... | STD Deviation 0.054221
14 [14,00 -7.91467585814... -0.1252517887%... |
15 [15,01 -3.76209683522... -0.12823989112... |
= o N I —— ~t

THERF5S (Related Functions)

Noise ~ Fourier Transform - RCADA EEMD - Convert to Audio ~ Short-Term Fourier Transform -~ Convert to Matrix

3.1.11 Peak Detection

Peak Detection A]HIAEVHGRSE 2 (B AL ERS > TRECE AR W I (B AR 22

EHH (Description)

1. %% Minima Interval f1 Peak Threshold » |4 ARREEY > FIEAH -

2. QAR A S > WA Median Filter JEFRiEIZS -

3. fERSREHE » &S Preprocess Transform fI58IE(E#ER -

I IEAH Bl IRy
Peak Threshold AJE%E » MAEAEREFRZEARY Minima Interval 715 By R {43 Bl AT IE(E -

WA Minima Interval Y auto B - AIBEINEIFIEE ST SRR EE AT EFR KRAVIE(E -

pU T AT TR IT T
v

[EHRF AT 28 & #3870 Minima Interval WSS - RSN FET

FIE{HAY Peak °

HEEH Minima Interval fiI Peak Threshold » {HYI1AKE-E4FAY4E SR B B 522 A28 Minima Interval Fl
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Viewer
1F T T T T T T T T T ]
S | S S S A W R S | S ; WP i

I P A
-1 I I I 1 I 1 I I 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 0.9 1

Time [sec]

FPR{E (Peak Threshold ) 7515 Ky FIEAH -
CustomWave

5 _J/_\ T ;,-\ T - T T T T T T T ]
0 n_|1 n_lz n_la U_Ial U_Is []_IE [J_II’ n_la n_lg 1

Time [sec]

85

FEBEELDL EZI(E - & Peak Detection f#H{ > LUNEHINGE © I M (LRS- FURIE T 581 R MIEE - 1t

ELLEE R 20 -
Viewer
5 = -
oL \/ \/ \/ \/ \/\A/\/\/\/_
0 []_I1 U_IE [J_IS U_Id U_IE []_IE [J_I? [J_IB U_IQ 1
Time [sec]
R A

1
0 0.1 02 03 04 05 0.6 07 038 0.9 1
Time [sec]

AIAT{EA Median Filter JEEREEM: » FHEERRAL -

Viewer

2BEE (Properties)

AIELHFEZEE (Real Number ) » B3#3E (Single Channel ) » Regular AYEl5% (Signal ) B
i B A =2 R [EHY Output Type F22£8 -

3% (Audio) A
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Property IE\

a Peakmﬁ:tecﬁnn
OuntputType PeakDetection
zebdedianFilter Falze
PeakTwpe Upper
PreprocessTransform | Extremna
M indvalnterval anto
Peal Threshald anto

Module
ST SHER THEE
OutputType IR AN IEZ T ATER, » 812 PreprocessOutput (i EijE PeakDetection

EIRIZIYERSE ) ~ PeakInterval VsTime (JR71 i fR B30 REIRH (% )
PeakIntervalVsPeakNumber (7l&EIFFELZIEEIVR %) -
PeakDetection (F[HUZIE ) ~ RemovePeak (F5EI&H ) -
UseMedian Filter e o 50 F B R 2s A B EA I - False
PeakType PNEL Upper ( L7l ) 2% Lower (ORI ) - Upper
PreprocessTransform — {EHNHUEAE FAR R B T AU IE (B R IR ML - None (CR{#E Extrema
Fi) ~ Width (%) ~ WidthByArea (R R3EHIFE ) -
WidthByExtrema (JffEIEti{E ) ~ Area (HFE ) » Extrema (fix{H ) -

Minimalnterval A R7 I T Y B e A IR Auto
PeakThreshold WERFTE L FRAE > A FylRz g Auto
OutputType SE5ETH BEHERR
PreprocessOutput iy HH AT R BRI YRR > #8 Indexed ©
PeakInterval VsTime SIS PR NS R % » AR =0 Indexed
PeakInterval VsPeakNumber  JFZISRRRELRZ IEETIRE % - #aH 480/ Regular -
PeakDetection PH R » A& =R Indexed ©
RemovePeak Al - AR Regular »

PreprocessTransform S#5%IE BEIHTE S

None AERYET RIS - EEEERER 2T -
Width R ERI ERAVAZRE RO R (E -

WidthByArea i LS FRIS E 1R A B ZREADR R AE B T 2 SR ME -
WidthByExtrema RS BRI (E 1R A ZREATDR 2 (6 B B MR 2 S -
Area i LR PRI E AR A A TR KR TP -

Extrema i LR ERI [E1R AT B TR K S B R E -

B (Example)
1. AN TEHSRAE R
FFH Source / CustomWave » 2855 B THES > Expression £y sin(2%pi*10%t)*cos (2+%pi*20*t) » EFUIT :

CustomWave

1 1 1 1 1
0 01 02 0.3 04 05 0.6 07 0.8 0.9 1
Time [sec]

B EFE | Peak Detection 82 FATEES @ BB H B R AR Viewer » A8 %L Viewer /Y Plot ElemEditor >



3.1.

CHANNELS

18 Peak Detection HY Line Width % None » Marker Style F Circle o

OutputType PeakDetection

Taebed ianFilter Falze

PeakType Upper

PreprocessTransdform  Extremna

Minimalnterval auto {0.024013571398237

Peak Threshald auto {0.554651815984693

Module

Viewer

oA A A AT A R AT A A A]

At I 1 I I I I 1 I I 1

0 01 02 0.3 04 05 0.6 07 0.8 0.9 1

Time [sec]

4147 R B RI{ERY Threshold fir & -
F5 P Threshold 2 7E B 0.2 » I AT HEEEEAVIE(E -

Viewer
1F T o P P & I T o o P ]
-10_\/ UHv U.Ev 013\/ UdvTimS?}g/c] U_IE\/ UIT\/ U_IS\/ U_IQ\/ _1

#i% OutputType £y RemovePeak - HJ{GHRIE(EKAVATE (4L4R)

Property IE\

b
4 Peak Detection

OutputType RemovePeak

Taebed ianFilter Falze

PeakType Upper

PreprocessTransdform  Extremna

Minimalnterval auto {0.008262711864406
Peak Threshald 032

RemaoveCount anto (7)

Module

87
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0 01

0.2 0.3 04

2. WA TSR

0.5 0.6 0.7 0.8 0.9 1
Time [sec]

{EF Source / Custom Wave » Expression fy cos(2%pi*20xt)+exp(2+t) » HERZELTEEY » (58 N E ¢
CustomWave
5 - .
0t | 1 | | | | 1 | |
0 01 02 0.3 04 05 06 07 08 09 1
Time [sec]
fic Peak Detection HYTHES S EHHUIE(E @ SOAG R EHERVIE(E -
Viewer2
5 - -
0 1 1 1 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 0.9 1
Time [sec]

FHEL Peak Detection HY UseMedianFilter THEE » Wi PreprocessTransform %55 None :

Property @
> Modunle
4 Peak Detection
CrutputType FeakDetection
TseMedianFilter True
FilterCider 101
Peak Tupe Upper
e Mone|

Minimalnterval anto (0.0122837837837838)
Peak Threshold anto (7.67553358339273)
FreprocessTransform

Tranzform the signal with the characteristic of its peaks
before taking the peak value: "None" does nothing and ..

Viewer2

3. FlJF PreprocessTransform 58 EHsRIE(E R

{88 Source / Custom Wave » Expression £ abs ((sin(20%pi*t)-0.5)>0?(sin(20*pi*t)-0.5)/0.5: (sin(20%pi*t)-0.!
HerS BT 1550 T E



CHANNELS

Viewer3
1 C T T T T T T T T T
05|
U 1 1 1 1 1 1 1 1 1
0 01 0.2 0.3 04 05 0.6 0.7 0.8 0.9
Time [sec]
HIF] Peak Detection FYFTATHaR 2% - IIMERTAIR{EETITEE] 1
Viewer3
1 C T T T T T T T T T
05
U 1 1 1 1 1 1 1 1 1
0 01 0.2 0.3 04 0.5 0.6 0T 0.8 0.9
Time [sec]

89

BN S REAIATIEEE A FEZAY > B 7 EH%5 Minima Interval 4 » JRE[F]A] PreprocessTransform fl53iE{E
FYRFIE ¢ A0BERT > AR AVIR(EA BRI SR E AR R > I8 PeakDetection HJ22# OutputType £y

PreprocessOutput > PreprocessTransform 47 jl]5% 5 Width & WidthByArea » 21 [&E] :

Property @

» Moduale
4 Peak Detection
CrutputType FreprocessOuiput

[=]

FreprocessTransform

Tranzform the signal with the characteristic of its peaks
before taking the peak value: "None" does nothing and ..

PreprocessOutput: Width
0.04 T T T T T T T T T
-0.02 +
1 1 1 1 1 1 1 1 1
01 0.2 03 04 05 06 07 08 0.9
Time [sec]
Property IE\
» Module
4 Peak Detection
OutputType PreprocessOniput
I b ey WadthByArea |Z|
PreprocessTransform
Transform the signal with the chararteristic of its peaks
before taking the peak walue: "None" does nothdng and ...
PreprocessOutput: WidthByArea
T T T T T T T T T
0.0002
U =
-0.0002 | | | | | | 1 1 1
0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9

Time [sec]
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HJFE R [FIRY PreprocessTransform S87ATEHAA R MR -

Property IE\

s

a mll'ea.k Dt;'tectiun

OutputType PeakDetection
TabedianFilter  Falze
PeakType Upper

PreprocessTransfor WidthByArea
Minimalnterval  anto (0.0241532421791022)
Peak Threshald auto {0.875321768332312)

Module
Viewer3
1 C T T T T T T T T T ]
0-5 _ \/\/\/\/v\/
U 1 1 1 1 1 1 1 1 1
0 01 02 0.3 04 05 0.6 or 0.8 0.9 1
Time [sec]
4. MRkt
JRan Bk Ry NIE
JEEB Lk
T T T T T
U =
2+ 4
1 1 1 1 1
57 575 58 585 55 595 60
Time [sec]

B Peak Detection FYFTETH S8 » (HERERA BRI + 4148 Fy PeakThreshold fy auto KFHYLE ©

Property @
> Module
4 Peak Detection
CrutputType FPeakDetection
TseMedianFilter | False
Peak Tupe Lower

PreprocessTransfo; Extrema
MinimaInterval | anto (0.047266242419213)
EEEN R anto (-0.581879378308646)

Peak Threshold

S%Sal walues greater than the threshold are considered
peaks.




3.1. CHANNELS

Viewer3
0 W\M ,M MWWJL\K./"{\‘“\‘_..MJ& s N
2+ 4
57 53:_5 sla 58|_5 5|9 59|_5 60
Time [sec]

PEFA R fE R T =X
(1) oA Minimalnterval » ZHBEHEITHYIE(E

Viewer3
[] -
2+ i
57 575 58 EBA 59 595 60
Time [sec]
(2) F#{K PeakThreshold :
Viewer3

1F T T T T T ]

57 575 58 58.5 59 59.5 60
Time [sec]

YFEF E—FFF Multi-Scale Entropy (MSE) 43Am0oBk - AI#E8EH 1 PeakInterval VsPeakNumber :

FERfuBk-Peak Detection: PeakintervalVsPeakNumber

1 1 1 1
1 2 3 4 5 6 7
Peak Number [Number]

FHFHS 4 (Related Functions)

CustomWave ~ Multi-Scale Entroy (MSE)

3.1.12 R-R interval

B (Description)

ROEEEAE] By ECG a3t OO RS 2B i E AR - R OGRFRIER AR - VOBE R EY > 5

BRI
— (S SR O ERERSRA TE  FI RSN > P QRS T %

R

91
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R
L EEECEE
P T
Q
S

HIEENEE P~ Q~ S~ T WM R IR > NIt DL R ARG REIF R - K—2WEH ECG FHafin A4
oaadglE - o] AT TE -

ECG Signal

411 411.5 412 4125 413 4135 414 4145 415
Time [sec]

SOBABEHAET AR - FIEE] X A ROSEA IR (BOLBED ~ Y AR R Y2 FIRVIFHEZ 2 - AN E

RRinterval [HeartBeatinterval vs Time]

06 1

440 445 450 455 460 465 470 475 480 485 430 495
Time [sec]

SYE A BIE AR HRV SEREEFERESS -

SRR A B EREN ECC 39k - 25 RIERBE LS - AR Peak Detection {34 %]
ST THAE - A2 ECG 3REE T AT SR 2 (s w2 (8 BGSATE 3000 BEUR3H5E R-R interval (9
S% MRV AGHE -

2BEE (Properties)

APBLHFR AR ECG a1t - v] BRIEMRHEAVZ(E (DeltaVoltage) JReiiifii 2 ( TwoElectrode ) - EHIBAL Fy(K
Ff (Voltage) B {RFF (milli-Voltage) - By ARV By 3000 B (FFE L > FI=TEAAEETR > 2B ASHE
#) -

AL EH (Real Number ) » Bii#3H (De taVoltage Single ) 2@ 78 ( TwoElectrode, Multi-Channel ) > Regular
AYRIEC S EHERSEAE U Indexed UK ~ Bi@AE (Single) Bk - HS2BUERSFL N TEE -



3.1. CHANNELS
Property \El
> Module
a R-B Interval
Input Channel Type Delta¥oltage
OuntputType HeartBeatInterval ¥zTime
it wmilli¥olt
Gradn 200
DiCwalne 0

View Time-Domain Measure: Time-domain meazures of HRY

Input Channel Type

Belect an nput channel tpe: TwoElectrodes or DeltaVoltage,

ST SEER THEXE
Input Channel Type FEH AR ECG B EMEIRIZME (DeltaVoltage)  DeltaVoltage

Outout Channel Type

Unit
Gain

DCvalue

View Time-Domain

Measures..

JREE R B 2 48 ¥ {E ( TwoElectrode ) o

Y455 A HeartBeatIntervalVsBeatNumber (x

FilFy beat number v BiFF R H 2RISR ) =
HeartBeatIntervalVsTime (x #fif R 354 2GR
y B ROk R ) MR -

By > A& Volt B¢ milliVolt o

ADC By #Eit B EATAYEEAI(E - B ECG B

IS ARE -
ECG & IfF 2 FEREE -
F1Bd HRV 2855 -

milliVolt
200

0

%5 S BTHE—45 497455 Heart Rate Variables (HRV) » [ il M40 T (1 BhE 4055k 437 HRV -

SDANN index

SDSD
NN50 Count
PNN50

Geometric
Measures

HRV triangular
index
TINN

\/ZZ 1 RR —meanRR )?

StheV of ARR;

Count of ARR; > 50
NN50 count
Total RR intervals

.<

/N

| N Sample

[ ensity

| \ distribution
|

/ \ D

N /. \ e r

N M

Number of normal
RR intervals

Duration of normal RR intervals

Total RR intervals

Y
M- N

&t (Statistical ) F1%&fe] ( Geometric) WIAHR ) - HEFMAVEZR N -
SrfriE R #tHH
Statistical
Measures
Mean &% H Basic Statistics #Y Mean £+ R-R interval EHFEHH
Variance #¥ H Basic Statistics Y Variance & R-R interval & EE (FEAEZENISE)T)
SDNN =¥ H Basic Statistics #J StdDev =8 R-R interval fE#Ez
SDANN \/ 2oy (R —meanRR)? R-R interval 47 53§ T4 E A 22
RMSSD RMS of ARR; FEABAY R-R interval ZE{EAY RMS
ARR; = AR — RIS

R-R interval fEAEZFEIE » B A oy SRR AE 220
SEHEE

FHATHY R-R interval 7 {HHVEAEAS

FHABHY R-R interval ZZ{EfHE 50 ZFAV(EEL
FHABHY R-R interval Z2{EHE 50 SEFPAY(EEEL
R-R interval 28855 57EE

R-R interval 4885 E R-R interval B HE &S

BEY (B
R-R interval HE EEE

93

HeartBeatInterval VsTime

BIEEES



94 CHAPTER 3. =}Ef54H (COMPUTE)
#iff] (Example)
#F T LL MITDB (http://www.physionet.org/physiobank/database/mitdb/) B 100 Zf} Fyfil

BRHEA Ry hea £ > EARFEHER NHGE @ 3R ER MEEE (WBEASRER) B mV

ol WFDB (WaveForm DataBase) Importer l o e S
WFDB Signal Information
Name: m

%]

Channel Count:
Sample Frea: 360 [cycles/sec]

Magnitude Unit:  mV

Time Unit: | sec -
Data Range
From |0 = To 549999 Z| Down-zample by: | 1 |[=

Count: 850000
Range: 1805.6 sec (0 - 1805.4).

Date Axiz

=]
=]
=

[7] use Date Axis 200110101

Selected Channelz

1 - WL
2-Vs

Import I [ Cancel

ERLE AL > B]FIIAH Viewer / Channel Viewer B2 (_F[E A Viewer[l] » TE & LEZBOKE > 7 Viewer[1]
Properties # XMin g £ 792.1 ~ XMax & 795.9)

600

1 | | | 1 | | |
0 200 400 600 800 1000 1200 1400 1600 1800
Time [sec]

100 - Selection

1 | |
7925 793 7935 794 7945 795 795.5
Time [sec]

HE& %2 Compute / Channel / RRinterval BEHRILER} » Wi Type 5%%E & TwoElectrode » fE1# 2 % Channel
Viewer 222 (Viewer[2]) °

:.J Viewer [1]'

N RRmnewali,|_..§  Viewedd [2] |



http://www.physionet.org/physiobank/database/mitdb/

3.1. CHANNELS
| Property \El
> Module
a R-B Interval
Input Channel Type TwoElectrode
OuntputType HeartBeatInterval ¥zTime
it wmilli¥olt
Gradn 200
DiCwalne 0

i View Time-Domadn Measre: Time-Domain Measures of HRY

Input Channel Type
Belect an nput channel tpe: TwoElectrodes or DeltaVoltage,

100 - RRinterval

95

[HeartBeatinterval vs Time]
T T T T T T

| 1 1
800 1000 1200

Time [sec]

I I I
200 400 600

| | |l
1400 1600 1800

=1 Output Type 145 HeartBeatIntervalVsBeatNumber » B 455 > X #fi B Beat Number » Y #l 5/ R 2 MY
HFfiZ - [ERE T DL E TR - BIE AT 4122 HeartBeatInterval VsTime fY45 5 » 1 Viewe[l] il Viewer|[2]
7Y XMin g8 0 ~ XMax g5 25 ° #1%2 R-R interval By 85 - FEEEH 9.1 PORLE - E=2 N RATH 3000 B st

& R-R interval 1Y27% » BCRFIAGE -

500 = L L L I I

I I
12 14

0 2 4 6 8 10 16 18 20 22 24
Time [sec]
100 - RRinterval [HeartBeatinterval vs Time]
T T T T T T T T T T T T
1 — —
W
06 -
| | | | 1 | 1 1 1 | | |
0 2 4 6 8 10 12 14 16 18 20 22 24
Time [sec]

¥ View Time-Domain Measures... @1 » HA T & IR 1750 - BEEEZSH v BEURIL T A4S R4 T -
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i ™
ot Report for Time-Domain Measures of HRV for "100" Elﬁg

P S —

General - 3 2 5

Time-Domain Measures of HRV for "100"

Statistical Measures

I Measure Value
Mean (ms) 795
Variance {ms®) 2.3TE+D3

Nl [ SDNN (ms) 486
SDAMN (ms) 114
rMSSD (ms) 2.7

Il | SDNNIndex(ms) 488
SDSD (ms) 2.7
MM50 Count 232
pMNMNED (%) 10.3

Geometric Measures

Measure Value
HRV Triangular Index 9.83
TINN (ms) 443

# I phFe— ABGTEIR B EHIEIRY ECG sR5% > R EMINTAEE » B Volt -

liedown_sec

06 T T T T T T T T

1 1 1 1 1 1 1 1

u} =0 100 150 200 250 200 50 400
fime ( sec )
liedown_sec
16 [ T T T T T T T 7
Lz 1 I 1 1 1 1 1 N
5 4] 7 & 3 10 11
time (sec )

=

a R-B Interval
Input Channel Type Delta¥ oltage
OuntputType HeartBeatlnterval ¥ sTime
it Yolt
Gradn 200
DiCwalne 1]

i View Time-Domadn Measure: Time-Domain Measnres of HRY

Module




3.2. FILTER

R &ERHE S RRinterval FRERILER} - Ai#F Type %7€ &y DeltaVoltage » {GEI455R 40 N

liedown_sec- R R interval

sec

50 100 150 200 250 00 150 400
time { sec)

AR 5 AR B AR RS - S DU BCG SR A Y » S8l BE » WS TR AMETE -

FHALIIEZEAE ECG FHafi RRinterval FRHE » 35 A Peak Detection f54H -
fHEETE S (Related Functions)
Peak Detection

2EE&R (Reference)
Heart rate variability ** European Heart Journal (1996) 17,354-381

3.2 Filter

AL AR B2 e - DUBBRENSE R eV ERINE -
1. FIR Filter : ZEAREIRIMELFENE N 2% (Finite Impulse Response Filter) -
Median Filter : SR 4 RS R AT FE R 25 -
Moving Average Filter : F&®f~- 58087 25 vl HPRIE A 4= 2 5EaH -
Iterative Gaussian Filter (*Only in Professional ) : FE7r{E B AYFEFEERESRI BERA > 2505 -

Notch Filter : HTEf B AG7ER R RS i AR B -
Comb Filter : By —HIIIEES » FIRE:— 2SI SR -

NS e N

3.2.1 FIR Filter

Trend Estimator (*Only in Professional ) : £ Tterative Gaussian Filter 2 fi{bRK » RIHIELIEEHAZRSE

97

AIRAKEEE (Finite Impulse Response) J&)gs @ Eallaftm B EA (Basis) JEZEsFA - At HE - B

TERVREERN « AR (Finite) 245 IR 25 E RO S ER 2 A TRAY -
ERBH (Description)
BEeA—algk - R N EE

time [ =ec )

B R BRI - AR SR ERR - ORI (ESHEN Y

Yiewer?

-—_____/

frequency { Hz )
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(RAHAR R I ASER SR A T B8 » ADHH AR R 7 2 IR B BB PRIVARER 73 570
DRIE > FEEIT BEZE ] 2E DAL ARATRR S > 0 I R B U SR A (B T SRR ofe

hiultiplier - ToComplex

0z -

o1F -

frequency ( Hz)

PRI - S EERR SRS R -

Multiplier - ToComplex-IFFT

I

0.4

T
1 1
k] 2

time [ gec)

DL EERfRiE (LowPass) JEREs » #5 /i@ (HighPass) Ak :

dath
1F T T T T T T T
05 - ]
v 1 1 1 I I I I 7
] 10 20 20 40 &0 &0 70
frequency {Hz )
#5498 (BandPass) :
hdath
1L T T T T T T T ]
0.5+ 4
0 | | | | | | |
0 10 20 20 40 &0 60 70
frequency { Hz )
[ e E (BandStop )
tdath
1 T T T T T T T
05— ]
o | | L | 1 [ i _
] 10 20 30 40 50 60 70
frequency (Hz)

ByPass Al fy42id -
S¥EE (Properties)

AIEH P EEL (Real Number ) » BE3%7E (Single Channel ) 223838 (Multi-Channel ) » Regular AYER5%E (Signal )
s gk (Audio) #A 5 B ERGRAS (BT AGRERAEE

FIR Filter By F B85 FilterType » THE%ELFE LowPass » HighPass » BandPass » BandStop ~ ByPass & H fEAIME -
LowPass Frri# iz F1 DL EAVEHSE » HighPass AllZEEHZ F1 DUTHYERSE © BandPass (AERHHE: F1 £ F2



3.2. FILTER

99

[EIEYERSE > BandStop AEIEEAHE: F1 2 F2 FHVENSE - ByPass RIBFTAMRE @ (B1AFE AL - #280E

FETHRAEM T -
Froperty v & X Property waX
E FIR B FIR
FilterType BandPass FierType LowPass
Al 10
Fi 10
F2 50 .
( FilterOrder 101
FilterOrder 101
SETH SHUER
FilterType THES AT RE » AlHE LowPass ~ HighPass ~ BandPass ~ BandStop ~ ByPass °
UselPP HEEAHH IPP (Integrated Performance Primitives) FRZUEEAVEELSTE FIR -
F1 A LowPass DU HighPass [[15 ° F1 (AN 23 R HEAY 77 58, 5 #7 BandPass ~ BandStop » F1 {5
NormalizedF1  FE DU AR 5% Sampling Frequency &{(x#E » 1EFR(LERY F1 {8 -
Freq Unit 5 & R AH B HY AL -
F2 ¥Hj4 FilterType %% BandPass i1 BandStop ¥ » & IR 258 IEAHE A 4R F2 o Bfify Haz -
FilterOrder TR BRI L BB RS > N HIA N-order Filter °
Window FEERTE FIR JER s AENTET e EL > THECH AU ES7 7 £y Barlett ~ Blackman ~ Hamming ~ Hann ~ Rectang

#if (Example)

AHHIFFREELL =5 Fy 10 ~ 51 ~ 193 Hz HY Sine Wave fIll E4iRiE 0.3 #Y White Noise & {F#ig AZRSE > FH FIR
Filter &8 FERARATEGE - BT ¢

1. Network 17 %5 N #EHEE Source / Noise 4 —1{F 4 5

5% E Properties / Amplitude £ 0.3 > FR Source

/ Sine Wave E 4 = Sine Wave » i ({85 H Properties / SignalFreq /& 10~ 51 ~ 193 Hz » £{& Ll Compute
/ Mathematics / Mixer j#f_F#liERERES (B 5ER5EJR 2 Output $iI%E Mixer Ay Input) » A Viewer / Channel
Viewer & -

] Bixer |y, pi L Vigwer [1]

----------------- -
i
i
i

Property m L] @ Property m | \EI
b » Module
a Hoise 4 Source
Wodze Type White Time it seC
4 Souwrce TimeLength 1
Time it BC SamplingFreg 1000
TimeLength 1 DataLength 1001
SamplingFreq 1000 | SiznalFreq |
DiataLength 1001 Amplitade 1
Amplitade 0.3 AmplitodeCifeet 1]
AmplitudeOtfset 0 | Fhase 0 |
TimeStart 0 TimeStart 0
Module SignalFreq
Specify the frequency of the generated signal.
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(Noise, Sine, Sine2, Sine3) - Mixer
T T T T T T

| | 1 | | | | | |
0 01 02 0.3 04 05 0.6 0T 0.8 0.9 1
Time [sec]

o] DU Mixer fY45 5% . Compute / Transform / Fourier Transform » DIERZZSEZEE - DL {ERE F2KAY FIR

Filter 2

Noise -...-FFT

1 T T T T T T T T T

| 1 | | | | | |
0 50 100 150 200 250 300 350 400 450 500
Frequency [Hz]

2. 1A Mixer [E/~EEFE Compute / Filter / FIR Filter > &% Properties / F1 £ 25 Hz - FilterType 5% & LowPass >
F Channel Viewer ZURIEMEERE o BIZZ4ER - i AGRITAESAR 25 Hz DL EAYEN) B8R - SRS, 10
Hz #J Sine Wave » B[R FilterOrder {& 101 » FRrLUETE A RS EE -

Wiewer2
T T T T T T T T T T

0.8 -

1 1 1 1 1 1 1 1 1 1
0 20 40 &0 80 100 120 140 160 180 200 220
frequency ( Hz)

b
P,: L Miscer ] ; | Wiewer [1] i
' |

E FIR

FilkerTvpe LowPass
25
Filkerorder 101
Module
F1

The First cutoff Frequency

TS

time (sec)
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3.2. FILTER
3. EHEEE 2 ¥ri%— FIR Filter » FH222:8] FilterType &Y HighPass » F1 % 100 Hz » FilterOrder £ 500 - %5
RN EFTR R ES AR REAEAR 100 Hz DU Z 5158 - 4558 RAH% 193 Hz Y Sine Wave f[1_E: White Noise e

WIEWEr2
1 T T T T T T T T T T
05t g
0 | | 1 | | | 1 | | |
0 20 40 60 80 100 120 140 160 180 200 220
frequency (Hz )
o R I
: L Mizer pi L Wiewer [1] i
' =)
vILIFIR 5»}—»5 1 Viewer2 [2] ‘
H LIFIRZ fp—pp| ] Viewer3 [3] |
‘Wienwer3 updated. Auko o O
[ |
Properties -« 0 X
= FIR
FilkerTvpe HighPass
Fl 100
Filkerorder 500
Module
Mixer-FIR
T T T T T T T T T
1
1
i
a II |I|
|
(I
o
1 1 1 1 1 1 1 1 1
0 01 02 0.3 0.4 0s 06 07 0.8 09 1
time {sec)

SRR IR F2 B

4. HEELEE 2 i — FIR Filter » %28 FilterType 5 BandPass » F1 {5 25 Hz »
100 Hz > FilterOrder 5% £ 500 » fFHHEE 25~100 Hz gYERaf g @ - HEEHFEATWIER - FTLASE R K 51 Hz /Y

Sine Wave -

Wiewer2
1 T T T T T T T T T T ]
05 —
0 | 1 | | | 1 | | |
a0 100 120 140 160 180 200 220
frequency {HZ )
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B Ao e 1]

m/ f’, o FIRH_»; [ Viewerz [2] |

rYyww

v I FIRZ 5.}_»5 1l wiewer3d [3] ‘

H LIFIR3 §—ppi ] Viewers [4] |

w
Wigwerd updated, Auto o O

(OO LT L LTI C|
Properties » 0 X
= FIR
FilterType BandPass
F1 25
Fz 100
Filkerorder 500
Module
Mixer-FIR
T T T T T T T T T
ik
0
i
.-1 -
1 1 1 1 1 1 1 1 1
0 01 02 0.3 0.4 0s 06 07 0.8 09 1
time { sec)

FHBH#54 (Related Functions)

Noise ~ Sine Wave ~ Mixer

22456l (Reference)
1.http://en.wikipedia.org/wiki/Finite_impulse_ response

2.http://cnx.org/content/m11918/latest/

3.2.2 Median Filter

Median Filter 2 —#EAVIELR LN 28 - ST BRI HIE (filter order ) PERGEZ HP A B EENHAES - S IIHIARE R
(Speckle noise ) REREE - FEIFFECRFFERITE L EGHATHHE (edge detection ) o

ERBH (Description)

X ={vo,z1...an-1} RERER N ZEARIE Y = {yo,y1 ... yn—1} FIERARAVERGR - M BRI B AT
HERSRRE > HIl Median filter E# 5y -

M—-1 M+1
<k<it 2T

yi = median({xg}),i —

ERFR - FEE i EE R B BIEL AL (EER R 4ABG o FE R B R AR SRS @ fHEfr
BV BRI (M > N S(E N —i < M) AR N Ros SR [E 8 - F DU 2 2 4085
fik - FEATHEE M Ryar 8 i AR B8 QB S0 — > DAER R Rar L -

SBERE (Properties)

AIEH P EE (Real Number ) » BE3%7E (Single Channel ) 22383 (Multi-Channel ) » Regular AYE{5% (Signal )
SEEEESE (Audio) gy A 5 g HHERFRAS Bl AGRIRAHIE] -


http://en.wikipedia.org/wiki/Finite_impulse_response
http://cnx.org/content/m11918/latest/

3.2. FILTER

103

@ Module

ST SEUENE THEE
FilterType Bk B esBialaks « (CAEERAYEE » #8185 LowPass ~ HighPass Kz ByPass ° LowPass
FilterOrder {F Median filter FTEEHVNVETIRTE - Bl M » 5E Rar > Wi ASE > RIENE 80 1 8 A=1# -  101
#if (Example)

AR (Example) RE7R&EILA—{E TR0 Speckle Noise & {Efm AGH5E » FH Median filter JERZHVETE » SDEEAT ¢

1. }* Network 1R &f NEA§# - 582 Source / Noise EA—{EFEEN > 5 € Properties / NoiseType & Speckle

Probability %8 0.25 » 554MN5EREE Source / Square Wave E4—J7f7 > LL Compute / Mathematics / Mixer iy
SHFURE © B Viewer / Channel Viewer B/RATRES o

I.:i | Mixer ip}_.;i | Wiewer [1] §|

Properties

E Moise 6
MoiseTvpe speckle
Probahility 0.25| v
Prohability
Occurrance probability of speckle noise
tiner
2 T T T T T T T T T ]
ol i
2 I 1 1 I 1 1 I I 1
u} 0.1 0z 0.z 0.4 0.5 0.5 o7 og o9 1
ftime {sec)

. 55EBLEE Mixer [E7/~EE#% Compute / Filter / Median Filter >

%L Properties / FilterOrder £ 5> FFH Viewer /
Channel Viewer B RIRF4EE -

I.” | Mixer i;}_.pi | Viewer 1] E‘

#i|] Median ;I_»i | Viewerz [2] i|

E ™Median Filter
Filkerorder

Module

FilterOrder
The filter order
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Mixer-mMedian
2k T T T T T T T T T ]
2r | I I | I I | | I i
] 0.1 0.z 0.3 0.4 0.5 06 07 0.g 0g 1
ftime {sec)

3. ZEE 2 BRI SRV UR - WA FHEE Median Filter #Y22 87 FilterOrder £y 21 > &5 41T [E Fror
FilterOrder 341 747 4 f% - “~H speckle noise C4858 &I » 1M HAEI B4R RAFHYREISRE -

FilterQrdar

Module
Median Filter
Mixer-tedian
1 T T T T T T T T T ]
| U ]—| U l_m U U L
S Tt S Y H e O A B
u} 0.1 0z 0.z 0.4 05 a5 ar [R5] o4 1
time {sec)

4. F1%[E%] Noise [E7T: > 1 NoiseType HI Speckle noise 5 White noise #HHIz Median filter Y4 - 455
AT » A]#EiZLF] Median filter %58 2758 White noise &k iVs2 28 » (H I AVE GRS 4EiF 2 HHI &
Median filter FYFEEETHH -

Mixer-rtedian
T T T T T T T T T
1 }“‘ [ —
A F
1 1 1 1 1 1 1 1 1
0 0.1 0z 0.2 0.4 0.5 06 07 s 09 1
time {sec)

THEE#¥5< (Related Functions)
Noise ~ Square Wave ~ Mixer ~ Moving Average Filter

2%k (Reference)
http://en.wikipedia.org/wiki/Median_ filter

3.2.3 Moving Average Filter

Moving Average Filter 2% Hy ¥R B NERSEHCEI9ME - H Ay Rl BB i aR st sP AR - g Ol (EAY AT R -
HAR HEEREE - SR -

E?BH (Description)

L X ={zg,z1...on1} ARRER N ZEAIE Y = {yo.v1 ... ynv—1} BIEEER > HIRLHEHEF (Average
Length) &y M {EERSE - AIHEGHR -


http://en.wikipedia.org/wiki/Median_filter
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M

Yi = % Z Litj
J

—1
2
_M-—1
2

FARVERS C EmER 1 W ERE R M AR TN 28 AT (Convolution ) ©
28%E (Properties)

KIFE4HBZEHE (Real Number ) » BiF7#E (Single Channel ) 523878 ( Multi-Channel ) » Regular #Jz5% (Signal )
s RS (Audio) #ar A B ERSTAS =B dm A GRSRAEIE -

Moving Average Filter fFEFA{E <85 © FilterType Bl AverageLength » AverageLength (XK FREUAVERSR{EE M »
B FyIF R o FilterType Ry KN 855 ~ (RAHEZHVENE - WA =8 ZEIH 77 7 fy LowPass ~ HighPass J ByPass >
LowPass I F3fT -G ERAVETH(E » HighPass HIl fiiig AGHIEE LowPass 251545 5E + [ ByPass Ayl > BI%E
i AENSE (KB HighPass + LowPass = [FE[5R) » SETEREFER % -

Properties
IpropertyGrid j

=4l |3

E ™oving Average -
FilterType LowPass ;I
Averagelength 0.05
AverageCount 51

=
FilterType

Result part, Lowpass means the averaging part, Highpass means
the compensation part, Bypass would be the same as the input,

SRR SRER THEEE

FilterType R BT e BIENSR S ~ (EARERAYIEE » #E818 f LowPass ~ HighPass §z ByPass ©  LowPass

AverageLength  {EIgFma ERVRGR RIS » B fylffR - 0.05

AverageCount  FH/~ AverageLength A3 fERYEHSE(ESY - it AverageLength [ H &

#if (Example)

KBRS —E5ERE Ry 2Hz ~ IRIE Ry 1~ £&FE 2 PavJ7 8l —(EIRIE £ 0.5 > & 2 #PAY White Noise » L Moving
Average Filter JEi » W5 ER[FHY AerageLength #HZZEf FERGRFTIG AR EE -

e

1. ¥4 §#EER] Source / Square Wave B3 770 » 288 Properties / TimeLength {7 & 2 > SignalFreq H#{7 245
2 o BFE A EEEEE Source / Noise/White Noise £l#5 White Noise » TimeLength 5 £ 2 © Amplitude 5% &
0.5 » & A §#EE Compute / Channel / Mixer AR - FAH Viewer 48H -

Properties
E Source s
TirmeUnit sec
TimeLength 2
SamplingFreq 1000
Dakalength 2001
SignalFreq 2
amplitude 1 B
ArnplitudeCFfset 1}
Phase 1] bt
SignalFreq

The frequency of the to-be-generated signal
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Properties
El Moise ~
MoiseType White
E Source
TimeLnit: sec
TimeLength 2
SamplingFreg 1000
Datalength 2001
amplitude 0.5
ArnplitudeCFfset 1} w
Amplitude

The amplitude

I.” | Mixer i;}_.pi | Viewer 1] E‘

Mlizer

CHAPTER 3. &1Ef54H (COMPUTE)

0 0.z 0.4 0.6 0.3 1 1.2 14 1.6
tirne [ sec )

2. 1A Mixer %A #3542 Compute / Filter / Moving Average » ¥} AsH5%/E Moving Average » H]j> Properties /
AverageLength {7 BEITHFEZER? 0.1s » AverageCount ffi7 B3t 101 {E#EHR} - R MA #HiAyE—REBH
i AGNSERT I3 101 (EERURERY S - FilterType / LowPass Rt & Moving Average HYETHEAE » & {&H]

Viewer / Channel Viewer 45 54@H -

m\': | Mixer pl—» Ll Viewer [1] E‘

vl M 5.}_»5 [ Yiewerz [2] |

E Moving Average
FilterType
Averagelength 0.1

LowPass

Module
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flimer-raL,
T T T T T T T T T
1 ; ; ]
I-' I-' ."
|'llll .'III- -'l..-
or l,."'l I."II ..'".I ]
! ,-’I !
f i
A ! !
| | | | | | | | |
i 0z 0.4 06 0g 1 12 1.4 16 12 2
ftime {sec)

3. ZHEER 2 ¥ Mixer H#—ZK Moving Average » FEA 45 MA2 [ER - {HEEEHE AverageLength 5y 0.2 » Wi
LESRH Viewer 4@H! -

m\': | Mixer pl—» Ll Viewer [1] E‘

vl M 5.}_»5 [ Yiewerz [2] |

H I MAZ by Viewer3 [3] |

Properties

Module
El Moving Average
Filter Type LowPass

Averagelength 0.2

AverageLength
Average length in kime unit

MixEr-haA
T T T T T T T T T
1 . ; y -
p‘f £ s
£ I f
y 7 ;/‘
U - rf -
.'Ij{ 1);"’ !{
g i
r A
1 - 2
| 1 1 | 1 1 | | 1
o oz 04 06 0 1 12 14 16 18 z
time {sec)

4. EEBEPER 1~ 2~ 3 HYSESR > n[SE8EHE Average Length m] SR (K ASHITHVRER - (B2 LI 2 Z BRRE RS -
JFUETT R SRR 2 S iE % Average Length fiz iy SEATRUGHECF4E -

F¥f Mixer fif Moving Average » i FilterType {EX50f HighPass > HJEFSERF R AGHSURE MA2 Ay
At -

I.” | Mixer i;}_.pi | Viewer 1] E‘

pi I M E,I_»§ [ Viewerz [2] |

b L MAz .}_» [ Viewer3 [3] |

H o Mas >—» [l Yiewerd [4] |
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Properties
Module
E Moving Average

HighPass w
AverageLength 0.1

FilterType

Result part, Lowpass means the averaging part, Highpass means the
compensation part, Bypass would be the same as the input.

hixer-hid,

1 1 1 1 1 1 1 1 1
i} nz 0.4 0 ng 1 1.2 14 1.6 1% 2
time [ zec )

fHFFS S (Related Functions)
Square Wave ~ Noise ~ Mixer
SELR

http://www.dspguide.com/ch15.htm

3.2.4 TIterative Gaussian Filter*

*Only in Professional*

HAEENSE A 7 ARy — R HAMEERSR A0 IR ERSE - B Tterative Gaussian Filter (Smoothing) #535H FEHIM:
053 27 R S B o HIRREE

7EE—{[ Sine % (Sine wave) » 48 Fourier Transform &z 440 E AT/~ —{E B EAVERE - FHIELA A Sine
IR By 3Hz -

Sine
1 T T T T T T T T T
o+
)
T 1 1 1 I I I 1 1 1 -
o 1 2 a d 3 g 7 a 9 10
time [ =2ec )
Sine-FFT
1k T T T T T T T ]
05 - 1
v 1 1 | 1 1 1 1
a 1 2 3 4 Fl [} T g
frequency ( Hz)

{E40 N FTRAYERSE (Sine + Exponential term) ; HAFRECEL] Ry fal 7 LA A Fourier Transform AIfSEI40
TEFORAYSEEE ¢ SREE S o MiAERIREE - EfE T Sine AVRREM A B RMAEERINEE (3Hz) « Bk
BEFTRE - AT AR EEERSES A —(E Sine JZh0 b —(EFEBEREL + 5 2 Bl I — (RS r ek — (6 A R AR
(periodic signal) fil_E—({EIEFEHAMEERSE (non-periodic signal) » AIEEHE LSRRI S FERFEIE 5 © (1) ZRERAY
FRARAPERR 73 Ryfm] 2 BHAFRE Ryfr] 7 (2) HEES (trend) Fyfal ?


http://www.dspguide.com/ch15.htm
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Mixer
T T T T T T T T T
20
10 |
°F I 1 1 I I 1 I I 1
o 1 2 e} B =} =1 7 =] =1 10
time {sec)
Miver-FFT
T T T T T T T T T
] —
or ] I I I ] ] ] | |
o 1 2 3 4 s} T 2 a 10

5
frequency (HzZ)

#HH (Description)

HERSE AT RE RN BB A S & CN—(EE]) > (R E LR & A IR EIMEENSE - ANt Te e i
{7 2 BATEI LA Sl . - B9t {y:} & BhiME > HElrPY (Guassian Average) ©

1 & (ti=t;)?

PEEEEEREA {v; b BEA(E T E AT B SEIE R TR > B j BB EREEAN - {v} FraEpavraiates {v.} ¢
o WERHERES {vj ) = {y; — v} $EEELEEA T - B {y)} esirry o BR (RELSR) HTXig
&Y {y7'} > (m RBAREO WISERIRN R EIMEERSREEAERSE - RS B M ER SR A R H ESRA AR5 -
2 - oTE8HH Gaussian Filter AHE AL EHY R &5 -

1 [ ) 4 b b @ Attenuation factor
_+'
(e.g. b=0.01)
\‘\\ f, : Low frequency
\ fy - High frequency
x#{_ . f
* >
f fyy

DIEEEAERSE (Low-Pass Filter) Ryl » @i/ Nk Fr HUER Y54l - Mgk (S&AHE(ST) RIY Fr i EHIE Al
FoErortli o BB m BES8 o A Fr ~ Fy PUR b (Attenuation Factor) K5 - b BfR/NAY(E » BH FHEIER
0.01 8¢ 0.001 » Fg/Fr AJ#EEER 2 £ 10 »

SBEEE (Properties)

AIEH P EE (Real Number ) » BE3%7E (Single Channel ) 22383 (Multi-Channel ) » Regular AYER5% (Signal )
s IR (Audio) H A 5 B ERGRAS (BT AGRIRAEE - S28UEFRAWT -
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= Iterative Gaussian
Filter Twpe HighFass
A ttennation 0.1
FH 150
FL 125
Module
FilterT ype
Filter Tpe.
ST SHER THELE
Filter Type It Tterative Gaussian Filter HYJE =0 LowPass
LowPass : {EAHE 7y o4 » JEFREA -
HighPass * {EARH 5y o] @8 o JEFREIH ©
ByPass : fiE(E e HEL SR HEIER: -
Attenuation JE R Gaussian B4R EE 0.01
FH A EARES L S A - 10
NormalizedFH
FL R EE AV RAE - 2
NormalizedFL
Freq Unit
Default Unit
Iteration

#if (Example)

B ol —1E e + sin(wt) FaNAVERTE (BIA—Ba4aEZIATERSE) > LA Tterative Gaussian Filter JEFRE e #ifm -

1. Z17—{# Sine Wave >

exp(t/3.2) » [FEfRHFEHRER R 10 P - Z &R RIERSE L Mixer

s ;
g
o

hdixer

HEFEEE R 10 7 #5825 3 Hz ; FHET.—(# Custom Wave » {T Expression A A

N=PN
/[Cbl/Zl\ ’

i Channel Viewer 4&%L[EJE -

3 4 5 3] T
time {sec)

(AT SR b (T B DU 2 HUR 1)

. 218 Mixer & > #%E | Tterative Gaussian Filter » 3% 7E Filter Type £ HighPass ~ FH £ 0.5 FL £ 0.1
(REERI Sine HYFRZRFy 3Hz » BHUAZEE FH B—{&5t 3 Hz » LIGE Sine Wave ##i#) -




3.2. FILTER 111

3. JEFR1& &S RHE B Channel Viewer » o] &3S RIBRPEITHARHY Sine Wave o AL R - JEFREGEREL A
Sine FMSFAZER - BIBFRAWELF - MRMHESBLUEGHELR -

wiewer
T T T T T T T T T

— Sine:CH1
= |Gausz:CH1

L]
T
—

(=]
T

| | | 1 | |
a 1 z ] 4 5 g 7 g
time (sec)

L=l

10

(4HEER © BFEAHY Sine ; fHALSR © REORIARBIFAVER <)

4. [ Tterative Gaussian Filter #fy FH 8¢ £y 2.5 ~ FL 8¢5y 0.01 » FEHETE—R o EH ]S8RSR E & -
BRI F AR Sine ©

WiEWEr
T T T T T T T T T Sine:CHA
1 0y g A £
1 = |Gaus=CH1
ot i
I ﬁ
{
A F ] I
| | | | | | 1 | |
a 1 z 3 4 5 g 7 g a 10
time {sec)

fHERFS S (Related Functions)
Trend Estimator ~ CustomWave ~ Fourier Transform

22k (Reference)

1. Yih Nen Jeng, “Diffusive and Fast Filter Using Iterative Gaussian Smoothing”, Department of Aeronautics and
Astronautics, National Cheng Kung University

2. http://www.ancad.com/blog/AnCADSupport/wp-content /uploads/2008/05/it-gauss-2008-7.pdf

3.2.5 Trend Estimator*

*Only in Professional*

Trend Estimator &£ Iterative Gaussian Filter BYfS 5810k @ ¥4 0] 2R Iterative Gaussian Filter o 15 % sA5EE 42
ERATEN  MFRFFMEE » BIATH Trend Estimator B S -

ERBH (Description)

TEEL A 2R Tterative Gaussian Filter ZEf o

282 %E (Properties)

KIFE4HBZEHE (Real Number) » BiFE (Single Channel ) 5¢% %7 ( Multi-Channel ) » Regular #J:R5% (Signal )
S ENTE (Audio) B A 5 EHEHSRAS L AGRIRAEE - SSEOERWT -

E TrendEstimater

Filter Type LowPass

TrendBasis Period

Time Unit Default

TrendPeriod default (0}
ST SHES THRME
Filter Type B Tterative Gaussian Filter FYFH[E o LowPass

LowPass © (i ) FEHUHEARE 57
HighPass : (=3 ) FEUH&SFEES T -
ByPass : ST SEEGRTT B -
Trend Basis BL (Period) fAfHR/RSERESEEL (Frequency ) SR BB ERESE - Frequency



http://www.ancad.com/blog/AnCADSupport/wp-content/uploads/2008/05/it-gauss-2008-7.pdf
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18 Trend Basis 2% 5E & Period » HSEEENTE -

CHAPTER 3. &1Ef54H (COMPUTE)

ST SHES THEL(E
Trend Period FEHAENIEE » B BEERSE o B Iterative Gaussian Filter ¥HEH] 0

Fr, =2/TrendPeriod

Fy = 4/TrendPeriod
Time Unit % E TrendPeriod HYEEAL o Default
Default Time Unit i AGHSRAYFE4ARFRA BEAL - sec

#5E Trend Basis 227E & Frequency » HSEUEFRU N FE -

SHTHE SHES THEAE

Trend Frequency FER(EINEE - BIfR Bi8EEsHSE - Bl Tterative Gaussian Filter ¥fJERI & : 0

Fr, =2 x TrendFrequency
Frg =4 x TrendFrequency

Freq Unit % E TrendFrequency HYEE{T °
Default Unit i A GHER S E T TEREHAR A AR BRI -

Default
Hz

#if (Example)

1. 4&f¢ Yahoo Finance : Yahoo Finance Link F#{—2E 2330.TW ( £f&8 ) 2005-01-01 % 2014-02-10 AYBH#E(E » 52
17 CSV #&2 » HIN 2N ~ HEUEIH AR - FriE B AR HEFERIA » FIH Text Importer BHRUEZ -
Data Range / Specify Time Column £ Unchecked FI Columns : 2 to end » Date Axis / Auto £ Unchecked -
Time Coordinate / Time Unit & day LA Sampling Frequency £ 1 > :ZEBEHUGENRENGRET Regular » BREEEAr

B day - 5x{& B E Viewer / Channel Viewer 827 ©

Text Imporxier

Data Range
-~ -

Rows: | 1 $| To |end v| Calumns: 2 $| To |end ,,l

Data Direction: | Column-hased  »

Specify Time Column | 1 %

Figldl Format
@ Delimiter
Tl value Handle
Uze Mull-Yalue Handle |Linear Interp A |

Time Coordinate

Titne Lnit: day w I:I
I:l Doven-sample by | 1 &

Drate Axis

[] Auto

File Cortents

1] 10 zZ0 30 40 S0

00Ll: 2005701403 00:00:00,0000000(46.92]
002: 2005701404 00:00:00.0000000] 46|

003: 200570105 00:00:00.0000000]44,9]
004: 200501406 00:00:00.0000000](44, 25]
005: 2005701407 00:00:00,0000000(43, 98]
O0g: 200501410 00:00:00.0000000]43. 95|
00%7: 2005701411 00:00:00,0000000(44, 44|
o0g: 2005701412 00:00:00.0000000]43. 95|

00%9: 2005401413 00:00:00,0000000(43, 52|
1= PAAESAT 1A AAAA=00 AAanannA? 78l

< >

[ Tmport |[ Cancel



http://tinyurl.com/ykh2rlj
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330 T
T T T T T T
B0 -
40 -
| | | | | |
0 200 400 GO0 800 1000 1200
time [ day )

2. KRR BE | Trend Estimator » HA 2808 BTHECE > & R4S R Z[E—(# Channel Viewer BRHAER
BB FAAIGESE L > B R EEE -

Wiewer

| | |
] 200 400 GO0 300 1000 1200
time { day )

?ﬁ%ﬁﬂaﬁﬂ‘mﬂﬁlﬁfﬁﬁ AIBF[EIH > 4 Regular sHoE#8 AL Indexed EH5% > I Text Importer FIHHRL CSV &
Z£ » Data Range / Specify Time Column % Checked > F1 Columuns : 2 to end » FFHUEKEAFE T Indexed > BE

B By day -

1% Trend #HELEEHEE Conversion / Convert to Indexed » HE 2K A 2 EUE AR Source (2330.TW2)
t##22 Convert to Indexed > F{&#F Convert to Indexed # % Viewer / Channel Viewer B > B]LIE R AH
HAR &R ERAE X il > S A] DRSS S S8 A4 Y B E S e R (i B -

2330 TW- IGaussFilter - Tolndexed

-

40 1 1 1 1 1
2008 2007 2005 2009 2mo

WA Trend Estimater o] DB BhHHIsE T ~ RFIRE ~ BEES SR RIGHEBE -
FEBH#5S (Related Functions)

Iterative Gaussian Filter

2%k (Reference)

1. Diffusive and Fast Filter Using Iterative Gaussian Smoothing, Yih Nen Jeng, Department of Aeronautics and
Astronautics, National Cheng Kung University
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2. http://www.ancad.com/blog/AnCADSupport/wp-connent /uploads/2008/05/it-gauss-2008-7.pdf

3.2.6 Notch Filter

Notch Filter RArfEIER 28 - W olfg A IHE R RS > HITERIE— R e SRRl -

EREH (Description)

Notch Filter iy ZEFRF—FERR » FHEEIRN et RIERR By 60 Hz iYaH5%E » H Frequency Response Function
FINE o

Impulse - Notch -FFT

0.002

0.0015

0.001

1 | | | | | | 1
0 30 100 130 200 230 300 350 400 430 500
Frequency [Hz]

SBEE (Properties)

KIFEAHBZEHE (Real Number ) » BiFE (Single Channel ) 52378 ( Multi-Channel ) » Regular #J:R5% (Signal )
st (Audio) i A iy H ERSEAS Bl A GRITHEE - S28ESROT ¢

Property @
» Module
4 HNotch Filtex
BandStop |E|
CenterFrequency 1]
Freg Tnit Default
Defanlt Unit Hz
DecibelPoint -3
Band Width 001
PhaseComrection True
FiltexT ype
Filter type. The result of Bypass will be the same oz the
wput.
ST SHUENE THEMH
FilterType = TE R s R SR A T R H B Y 3B 8 75ETH & BandStop ~ BandPass § ByPass < BandStop
CenterFrequency  HEIERRAIELL B - o0
Freq Unit % E CenterFrequency HYFEZREEAT - Default
Default Unit i A SRR M SRR AR Aa AT - Hz
DecibelPoint SREE TR ARG 0 BRE A NS AR AR LR B - -3
BandWidth RO BT 0 ERR TR BNy (mx /) e 0.01
PhaseCorrection  BAEUEIEFfIRZEDIAE » % True BHRBULIIEE » 2 False AIRELH - True

#if (Example)

1. Z37—{# Source / Advanced / Impulse > 5%7E ImpulseShape £ Square » [fif H SingleImpulse % True » F#% [
Compute / Transform / Fourier Transform > fx{%& L\ Channel Viewer $IZZHER I3 o


http://www.ancad.com/blog/AnCADSupport/wp-content/uploads/2008/05/it-gauss-2008-7.pdf

3.2. FILTER

Property A @
4 Tmpulse
Impulz=ihape Square| |E|
Staut 1]
Width 1]
Singlelmpulse True
Positivelmpulse True
> Modunle
4 Source
TimeTTnit sec
TimeLength 1
SamplingFreg 1000
Datalength 1001
Amplitade 10
AmplitodeCifeet 1]
Timetart 1]
ImpulzeShape
Specify among the available impulse shapes: square,
exponential decay, aud Gavsdan,
Impulse -FFT
002 T T T T T T T T T
001 F =
0k 1 1 1 1 1 1 1 1 1 T
0 50 100 150 200 250 300 350 400 450
Frequency [Hz]

500

115

2. £ Impulse Source {&H ## = Compute / Filter / Notch Filter » £ Notch & @ . Compute / Transform /

Fourier Transform » fiz{% L Channel Viewer #HZZHER 50 n] DUEREE RIERM: 60 Hz o
g—pH LI FFT iy ——p! [0 Wigwer [1]
/LI Notch ;,I_..g I FFTZ ;,l_..g i Viewer? [2] ‘
Impulse - Notch - FFT2

0002 T T T T T T T T T

0.001 |- Y -
0 1 1 1 1 1 1 1 1 1 n

0 50 100 150 200 250 300 350 400 450 500
Frequency [Hz]

3. o¢%% Notch Filter 1 DecibelPoint & -10 » LI BandWidth & 0.001 » #5ERRATSER I E

Impulse - Notch - FFT2
0.002 T T T T T T T T T
0.001 | V n
0k 1 1 1 1 1 1 1 1 1 i
0 50 100 150 200 250 300 350 400 450
Frequency [Hz]

FHEE#E< (Related Functions)
Comb Filter

500
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3.2.7 Comb Filter

Comb Filter Ayl

i?HH (Description)
Comb Filter FYFEREEE K ET (Frequency Response Function ) #[1 R [E] e

CHAPTER 3. &4l (COMPUTE)

TR o HEVERIE— 2 IF AV SR B PR SR E -

Impulse -Comb -FFT

ooi F T T T T T T T T T ]
0.005
0F 1 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000
Frequency [Hz]

AIEH P EE (Real Number ) » BE3%7E (Single Channel ) 223838 (Multi-Channel ) » Regular AYE{5% (Signal )
s E IR (Audio) #A 5 ! ERGRAS (BT AGRIRAEE - S28UEFRAWT -

Property — IE\
!
FilterTpe CombNotching
Motch nim 1
DecibelPoint -3
Band Wid th 0.01
PhazCorrection True
> Module
Comb Filtex
ST SHEF T
FilterType JENTEEE » B2 CombNotching ~ CombPeaking o C
NotchNum Bt 0 ERBRER 2 BRI H - ARy CombPeaking » HIFMERH = SUEERH -1- 4
DecibelPoint A R BGRt B E R AT EE R AT AR RS - -
BandWidth RN AR R 0 E R TR RGEAYT R BNy (mx /) e 0.
PhaseCorrection  FABUEFAHLIRAZTIEE » 2 True FABILIIRE » ZE False AIRELA - T

#if (Example)

1. 37 —{H Source / Advanced / Impulse » X 7E
Compute / Transform / Fourier Transform » #{& A Channel Viewer #ZHH i -

ImpulseShape £y Square » [fj B SingleImpulse &5 True » B4
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Property A @
4 Tmpulse
Impulz=ihape Square| |E|
Start 0
Width 0
Singlelmpulse True
Positivelmpulse True
> Modunle
4 Source
TimeTTnit sec
TimeLength 1
SamplingFreg 1000
DataLength 1001
Amplitade 10
AmplitodeCifeet 1]
TimeStart 0
ImpulzeShape
Specify among the available impulse shapes: square,
exponential decay, aud Gavsdan,

Impulse -FFT
002 T T T T T T T T T
0ot n
0k 1 1 1 1 1 1 1 1 1 i
0 50 100 150 200 250 300 350 400 450 500
Frequency [Hz]

2. £ Impulse %A I Compute / Filter / Comb Filter > £ Comb {&H## . Compute / Transform / Fourier
Transform » FFT fY Max 5% € Aa{gEAUE/EE 1000 » 51 LL Channel Viewer BHZZ 53R 0] DLSSIAERE 2
TRERIFEIERE -

Impulse -Comb -FFT

002 E T T T T T T T T T W_
001k Y Y ]
0F 1 1 1 1 1 1 1 1 1 7

0 100 200 300 400 500 600 700 800 900 1000

Frequency [Hz]

3. 4% Comb Filter tf FilterType £ CombPeaking > DA NotchNum A 11 » JEF4ER ARG — 25 HIFER » H
R8RSR

Property —— IE\
4 Comb Filter
FilterType CombPeaking
WotchtTum 11
DecibalPoint -3
Band Width 0.01
PhazeCorrection True

Module
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Impulse - Comb -FFT

0.01 | =

0.005 - .

0F 1 1 1 1 1 1 1 1 1 i,

0 100 200 300 400 500 600 700 800 900 1000
Frequency [Hz]

fHERFE 4 (Related Functions)
Notch Filter

3.3 Mathematics

ARELHE AT EENSE 2 M B MR A S F TR - BT T
1. RemoveDC : JHBRERSE 2 BT ER (7T
Mixer : R A\ 2 2B ERERARIEAH [E] Z B el EAEAE A0 (OB
Multiplier * iy A2 2 RS HEAH [E] 2 1R ] AR ATEAR 5 -
Math @ aJfgg ABER TR - 515 AGREE -
Diff : ST5E AGRIEZ o T ME -
Integrate * 515w AGHIEZ BhI=E T EME -
DoMatlab : a]ffii AGHeRHEE Matlab > 4RaEll 80T Matlab 2565 -
RMS © (RF— BRI AR 53R (Root Mean Square) » AJ{URIREIRERAYTIIE -
Normalize : FFaASE ERL > BIERGEER AR L28 -

© ®° N o W N

3.3.1 Remove DC

W ERSREY BB HEE - BIUABRERIEZ 2 ME -
EBH (Description)
IR X = {zo,21,...,on—1} > SNGEFIEER ¢ MIHSERS DC» SK Y ={v0—2,21-2,...,on_1— T} °

£ Remove DC o

SBEE (Properties)

AAEHPF T EE (Real Number ) » BE3H7E (Single Channel ) » Regular FYEH5E (Signal ) ~ B {55 (Audio) #ifi A °
S8Ey DC type > WA LEAR BEVHEE AN ERIE Y @ m > ¥ v =0 BV FEEE > THR G RE Mean » ZitE AN
BEEFYINTER -

Property @
> Module
4 Remove DC
Chanmel Count 1]
DIC Walue 0

DFTZerothTemm
TrapezoidInte gration
Tmreting

DC type
Select a method to compute

DC type S5 BEIETE T

Mean HEPgE -
DFTZerothTerm R E RN E T BEE % > T8 X Bl A=

B BEE DC = % = [%_ f(z)etdt,w =0
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DC type 2EUEIH  BEIHER

TrapezoidIntegration — DAEGHEHERVRL > FEALESTRIZ - FHFRDIGERIES DC -

UserSetting EAE B T A T FRMEUE - TP HILThEER T E L T2 E -
User DC Value i A\ &= -

#Hl (Example)
FEIL—E Y il PASAEAYIESZZERSE - A RemoveDC JHER-P -

1. LA Source / Sine Wave #T71F52087 > FH%L Properties / Source / AmplitudeOffset £ 1.2 » B[EERGESE Y #lifE1E
Fia3E 1.2 > FHLL Viewer / Channel Viewer EHZZ -

T

Property @
> Modunle
4 Source
TimeTTnit sec
TimeLength 1
SamplingFreg 1000
Datalength 1001
SiznalFreq 10
Amplitade 1
AmplitodeCifeet
Phage 1]
Timetart 1]
AmplitadeOffset
The amplitude offzet
Sine
T T T T T T T T T
2 _ -
1 ~
| | 1 | | | | | |
0 0.1 0.2 0.3 0.4 05 0.6 07 0.8 0.9 1
Time [sec]

2. BEIEAENSE Sine £ F Compute / Math / RemoveDC - fig%%E DCType NAYJ7iZ A Mean » FF4E R DL Viewer
/ Channel Viewer 458 » A]SISEAEEHOMPR T -

E-T—
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Property @
> Modunle
4 Remove DC
Channel Count 1
DiC Walue 1.2

DIC tupe

DC type
Selert a method to compute the DC value,

Sine - RemoveDC

CHAPTER 3. &1Ef54H (COMPUTE)

0.4

0.5
Time [sec]

3. BIEHPEEFREZ DC Type » 41 DFTZerothTerm » {HEfHAEHIA

Sine - RemoveDC

0.

6

2O AT ES +
HERIRIN e S

|
0.5
Time [sec]

0.4

0.

6

4. "[EERFEEE E Compute / Transform / Fourier Transform fi{# 17 ZEf# A - Bi$E FourierTransform Y Remove

DC - AL E RV ERE RS 1.2 2 2 5% -

\p | RemoveDC pl—» Ll viewerz [2] ‘

\pi LIFFT ;.}_..g [ Wiewer3 [3] ‘

RemoveDC
Femove DC component
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Sine -FFT
24 5 T T T T T T T T T
2 -
| /\ '
[] 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50
Frequency [Hz]

AR AR Y PR B 25 Time Shift f5E41 -
FHRE$E 4 (Related Functions)

Fourier Transform ~ Time Shift

3.3.2 Mixer

S E R B — G -
#HH (Description)
B N GRS o) Hep AR ¢ DR  RAR IR 2. B

N
Zy, = a-x,gil) —|—b-x§?) +c- Zxﬁf)
k=3

c Hfa b e RytlaaE

FH A A B4R (Easei A SRaR B R Bl R — 2 > Rt g e T e A GRS R Sy NHUEIRR Fregmy » HEHSTFHAI
Freqmin BEHTHUE » Si—FrA i ARISEHIR & FACEI - 38 > ABEEE =ERNESN B S H s ¢ -
2855 E (Properties)

AIELHFEZEE (Real Number ) » B33 (Single Channel ) » Regular FYE5E (Signal) ~ EZ 5% (Audio) @A »
Az 2 (EE RS A

28 Gainl ~ Gain2 ~ GainN 73 H /56— ~ 55 2 FE =2 2 1 AGRIRATY ex 8 - BEE4HEE Math BYZESAE > Mixer
Al PR R EGER > 1 H AT EeR R AR E YRS EUIRGER - E—BEE Math J@H$% -

=

SHEHE  SHENE TR
Cainl  REH—ELHINEE - 1
Cain2  REH_FEEHIESE - 1

GainN REFZELDIBERIIEEE - 1

#if (Example)
HRFRSE T il A SR TR S2OR B T R R B[R] — & -

1. BL Source / Sine Wave FE4—s{FRAER (SignalFreq) £ 5 Hz ~ BUEAER (SamplingFreq) £ 1000 Hz ~ BFE-ERE
(TimeLength) %5 1.5 FPAVIETZ + SBYMNFES—RFE% (SignalFreq) £ 10 Hz ~ BUFHE (SamplingFreq)
By 300 Hz ~ BERGERE ( TimeLength) % 1.3 ¥ » BERS#E4GEE ( TimeStart) % 0.333 F#PEY T o ZR1% DL Viewer
/ Channel Viewer SEEHZONTE -
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B e

_________________

o

Sine FZEELENE Properties 41 N EFR ©

Property @

> Modunle
4 Source

TimeTTnit sec
TimeLength

SamplingFreg 1000
DataLength 1501
SiznalFreq 5
Amplitade
AmplitodeCifeet
Phaze

TimeStart

[— 10— — ]

TimeLength
Time length in nnit

Square FYZEEGEMNZ Properties - A1 MEFTR ©

Property IE\
» Moduole

4 Sowrce
Tirne it BC
TimeLength
SamplingFreq 300
Diatalength 301
SigmalFreq 10
Aplitnde 1
A plitndeOffmt 1}
Phase 0
Sammnrmetoy 0.5
TimeStart 0.333

TimeLength

Time length in wnit

(Sine, Square)
T

|
0 0.2 04 0.6 0.8 1 12 14 16
Time [sec]

#% E Channel Viewer K Properties / Plot Elem Editor » 4 Sine RY&R{ENNI_ERF5E ‘o’ » Square 4R{50_F155%
x' f#ER Zoom X T EBCAKMERSEIERIE R > 7] DUEZERIFEREE X 875 a Ao fie 2R E - Plot
Elem Editor (Y8 ELTT °
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-
o Plot Element Settin E@g
Display Channel Name Color Line Width Line Style WMarker Style Draw Style
£13CH @ - - 0o ~  Line o~
-13:CH1 B - - x v  Lline
| DisplayAl | [ HigeAr | ok || cancet || appy |

# Channel Viewer HY&ESEICRUTT -

(Sine, Square)

T

B
0.38
Time [sec]

2. R LW RS s e —(EHrEYERSE © DA Compute / Math / Mixer JE#& > 41N [E Network 7 » Mixer HYZH
—{i& Input % Sine » %1 Mixer AY2:# Gainl » 5 —{# Input A Square » ¥fJE2 8 Gain2 - SEFEHNEY &
1 o FALL Viewer / Channel Viewer 484 Mixer T » HAERAIT -

Property - @
- el
Grainl 1
Grain 1
Graindl 1
> Modunle

(Sine, Square) - Mixer

2 F T T T T T T T ]
0
-2 & 1 | | | | | | (==
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Time [sec]

3. BAEF Data Viewer fgfi Mixer iy aH 5% 0T UG AR ELEH SR EF R - Mixer @i SR I8V HUEE JH# (Sampling
Frequency ) £ 300 Hz - sH5REFREH 0 #PBALAE] 1.63333 Fh455E - Mixer MYETE T 7ARLE DIE (i A GRIEAVAF
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I Ry P EIARR I - BUBRAER BRI A GRS T AV ME - 25 AR DU R IR R 0 - INBEAEREA
Mixer RF 7 A GRS Sl HERSR A AU R TR I AR & -

-

=+ Data Viewer

B

Il | %%

. ] DA e
M

X

* From: 0

Step: 1 N: 491 Channels: 1

Index X Value CH1
4 o -1.836970M9872...
1 0.003333333333... 0.1046299955934...
2 0.006566666666... 0.207910367624...
3 0.01 0.309015994374...
A nnia 0 ANETIESATADA i

Channel Information:

Histogram - Channel 1

60

40

20

4 Data

Data Count
Time Length
Unit
4 Data Channel
Channel Count
[+ Channel
Min
Index of Min
Max
Index of Max
Mean
STD Deviation

i

Sampling Frequen 300

491
1.6333333333333336
SEeC

1
Channel 1
-1.74314
158

2

195
0.0403989
1.11403

4. EB=FL EERHMRATTLUR S » EEE =R DIURHT IR
HVER} - A2 Mixer DIEIR =D EERAENN > T ERUEN A EE TR I EERsk -

{1l Mixerz ty—spi L Wiewer3 [3] |

FHE#S % (Related Functions)
Channel Switch ~ Multiplier ~ Sine Wave ~ Square Wave

3.3.3 Multiplier

12 i A\ ERSRAHTE -

3 (Description)

EeEE By GainN > B — Mixer FEEsfEsE =50 F

DB AT » N AR o > Heh SRR ¢ IR R E R AHR IR Z, B

7 =al)-af?

i

PR AR (sl A SHER R T di A — 2% > IR & e (R0 A GRS P i NAVHUBR SRR Frregum, » SERNIRFHRIR
Freqmin ERTHUEE - 88— FTA S ASHSRAYR & FHAEE -

S8BT (Properties)

R EE# (Real Number ) » B3H#E (Single Channel ) » Regular HYEH5% (Signal ) Bl

B ENeE (Audio) Hifig

A W2 LR A - ARERARCESE - WATHEIRRE - HURBERA FRY SRR E TR E R -
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#if (Example)
HRF TESZ 07 B = FE R AT

1. LA Source / Sine Wave ~ Triangle Wave 17 1F52F = » =K1Y Properties / SignalFreq 3% 5 5 Hz »
Bl Viewer / Channel Viewer #H22 HJF A -

A plitndeOffmt 1}

Phase 0

Sammnrmetoy 0.5

TimeStart 0
SignalFreq

Specify the frequency of the generated genal.

-1 1 1 1 1 1 1 1 1 1
0 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [sec]

L RTEHEE L Compute / Math / Multiplier #H3f » #atti P 40 MEFTR ©
w_': | Multiplier H—» Ll viewerz [2] ‘

(Sine, Triangle) - Multiplier
T

1 1 1 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [sec]

2. 40[F Mixer > Multiplier 37T i afl 5% B BUS AR AR BT i R & (TimeLength) AHE > Bt ST 2 HUBRSR By
iy A\ SN NV HUBESER - (EAE B A GRS B SRRV B (DR » T2 SCERATERSR I ERT IR - SBE = A ey
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SignalFreq & 100 Hz » TimeLength % 2 - RIZEE4EEAY Signal Frequency &£ 100 Hz » Time Length 5

Fr2e

Property IE\

» Moduole

4 Sowrce
Tirne it BC
TimeLength
SamplingFreq 100
Diatalength 201
SiznalFreq 5
Amplitade 1
AmplitodeCifeet 1]
Phage 1]
ety 0.5
Timetart 1]

TimeLength

Time length in wnit

(Sine, Triangle) - Multiplier
T T T

FHBR#E 4 (Related Functions)

Channel Switch ~ Mixer

3.3.4 Math

i A Z SRR ORGSR R BRI R -
#tBH (Description)

AT Z B (Real Number ) ~ 1257

Time [sec]

[=i=}

(Complex Number ) » B8

Regular HYa[5E (Signal) BLEFEENHE (Audio) A -

338 (Single Channel ) ~ %33 ( Multi-Channel ) »

PRVE 772 By Bh#5E Properties / Expressions f#f{ir 45 7Y E]Tﬁﬁﬁ » Bk, Multi-Channel Expression Editor » $R&5 /1

T AT AR

=

Property

a Math
Feferencelnput

0: Hoise

1 Expressions

B

> Module

Expressions

Enters mult-inputfnmnlti-chanmne] math expresdons vsing a
specialized expresdon editor.
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-
o5 Multi-Channel Expression Edit @ﬂu
% |+ - x = |ByChannel |\ { In
|| -— = T
Expres&ion| 1 =250 |_._ 4
[l|| Input List Output Channels
T Maise) Channel Expression
CH1 X1
[+
A7) Ok ™ oo 7] OL& > (=1=]
) AT SRS B8 B EIES
R P [ — r
[ QK ][ Cancel ][ Apply

BERRET o E = RER D B AGRSE S (Input List) ~ THYILUR i@ EM (Output Channel) - ZE{ERELIT © Hf
AGRTE B B RN SE - IR TR HY Expression Ml A BELE T ¢ SERER MR E U8 08 20 A (8 Rl tHERSTH:
th—{iEE - DUt S IR

L E AGRSREE

i AGNHTE B (Input List) BURHEEEE] Math JTOFAERAGRSE o B A GO R 2 Mk - W LUEHRE 5
Fl g AGRSR A EEE (A0 NEFTR) 55— AGRSRAE TAEYI Expression 1 PAfAHE X1 FR - S FEGR
DL X2 Foor - DU - (RBRE TR ast > MreVBr R mEwmst - 10 X1 1] ARE —Fh AR
FEmEEER - 55 X111 AT PIESH X 2R -



128 CHAPTER 3. &1Ef54H (COMPUTE)

[ a5l Multi-Channel Expression Edito- E@g‘
|+ - x = |ByChannel -\ ¢ iIn
Expression | | «
Input List Qutput Channels
=% (Triangle - AnCADEMD) Channel Expression
L[] IMF_hl)
FIE1E] (MEA2) CH1 1]
~[C]E1[3] OMF_h3 CH2 X2
~[C1E1[4] IMF_hd) E CHz2 X103 @
~[CJE1[5] (MF_h5) CH4 X104
~[LX106] QME b CH5  X1[8] ‘E
-[CIE1[7] AMF_hT)
[CJE1[8] (IMF_h8) CH& X1[6] ‘E
CEL[9] IMF 1 CHY i
[CIE1[10] (IMF_residual) CH2 XK18]
=2 (Square - AnCADEMDD) CHo ¥1[9)
~[CJX201] OMF k1) CH10  X1[10]
-[C|E2[2] (IMF_h2)
- [C1E2[3] IMF_h%)
-[C1%2[4] IMF_hd)
-1 E2[5] IMF_h%)
[T E2[6] (IMF_h6)
- [CIE207] AMF_hT)
-[C|E2[8] (IMF_ha)
1 E209] (IMF_residual)
B EET — :
[ 0K ] [ Cancel ] [ Apply ]

a. PRIF L - EREHEHIRIENY B FEERSE R ST g Expression fi -

b. e {8 B AR B iy A GRS E Rl LB A TEST R - RIT R S e imiE s S a5 B -

c. FMEHRIE] LF checkbox MEMES (BERUEHERT S HE(LAERS ; S3OMY A3 EBETE Expression Mitp#E AGREEA S
FABERFAE (B4 4~ -~ oo, ~ sin  log ) o

2. THF
|+ - x = |ByChannel -\ ¢ iIn

Expression | | - ‘D

_E[E A MultiChannel Expression Editor {YT.E.%I| » Expression {7 E4mia 82 &=t 7T -
¥ TEZEH SR (Output Channel) IR ERSE -
W Expression ffir FVEEEE A A HERFTEE (Output Channel ) : 5540

a
Ry R B SRR, B Expression SIVBUEER -
TEY| EREIhABE SRR -

AEAERETH  IhaesH

+ 1Y Expression fljf#rE Ik - FEHt BRI A" + © -
- Y Expression fljo#rl ket - SEi ELREEMI g A" - © -

Y Expression it #rilsRyt - SR EREAEMI A" * -
/ [t Expression it irilbret - TR ERAEMOEA” / < -
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RRIERE T Thees A

EThRE A R RS RS - EREE R 53 By By Channel 8 By

Input » NZETAMATT -

By Channel {XFEZEERHIZH@E (Channel ) {Eif#E 8
(Channel by Channel) §YEH - SHREEEF S E@ERGE - Hla1 Y[1] =
X1[1] + X1[2] + X2[1] + X2[2] -

By Input 2 8B HU 25 (Bl A GREE (EERIREERSE (Input by Input )
HEE > STREAEF R mERTE - Bl Y[1] = X1[1] + X2[1] >
Y[2] = X1[2] + X2[2]

w S HAE Expression 1T i B E

¢ SEME Bxprossion HIH TSR ¢ - PN A SREEF B
BT T B

E L [ ERETEB—H » FHEUEE SRR - BERg &

o fn ETATH Expression MBS K= » SHTE Expression filth 2B A

B (40 sin(X1[1]1) ~ abs(X1[1]) )

PR R B A E B A R

A= pR=CEREH PR bR FCEREH

abs HU4E¥HE - ceiling 7N DT SRR R E AT

floor SRR 25/ NECER DL - round INEERLU T IURE AL o

sin {EIEZEE - asin VEMIESZEE

cos TEERIZEE - acos VERfEREY S -

tan EIEVER - atan EWEYIEE -

sinh {E hyperbolic sine ([ F5%) - cosh {E hyperbolic cosine (iR
5 ) e

tanh {E hyperbolic tan (EER{IEL]) - exp exp(x) L ¥ -

log TEEZREHL - logl10 TE 10 Byl -

pow pow(x,a) FE 2° sqrt sqrt(x) FHX Vv °

square fE z2 - sign BE A 0 B 10 /N7 0 B
1

truncate INEPBEDUT 0 fF 0 BT EURE A 0 3 conj i A R EEGERSE - R E 3

x < 0 Il truncate(x) &} ceiling(x) »
# x>0 Al truncate(x) AZEH floor (x)

9o ©

SIMRHE T A “>7 ~ /NfY “<”

FHRFEE 1 BN FRAERIEHE 0 o MR ARG EAFE L EDIEE

3. EHESTE R -
A (Output Channels) BUR H i HAY &8 88 R HETHRAVEE( (Expression) - FEHi it i@ sy

LR
N F- 1 Ryl L R SR Y A

gy - *Uﬁﬁﬂﬂﬁﬂﬁﬂﬁ%ﬁ%@ﬁ °

HA T ] DUECHE i LA o i e A A B R -

#if (Example)
TR S R BN T A R IhRE 2

1. H4:LL Source / Triangle Wave FE4—{E = > L4 Compute / HHT / AnCAD : EMD #& » HiygELt—
#H Multi-Channel 5% > DL Viewer / Channel Viewer &gt » £ Channel Viewer [y Properties/Multi-Channel

Display £y List - AR &1

RIS 5= -

VL BT e S

VR BB ZE A

BRI BRBUR -

INREEIR “<=7

BERIRNEFE - RS BG J5 A T 4mis de st 2 il

) 9
. _
FN" ==

R 1= IR

.ﬁjj@juﬁﬁﬁz EHIE

ST L > BIVA] GrdE % i A8 Y
A ECERER S > JoRhEE TS UM IENY Expression - FLUR /SRS —K (FH{F PO % > (HERE

#0508 ) > Bt BB IX output channels HY Expression o
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Property > 1 x
E channel ~
10

Multi-Channel Display List
[ Show value Channel AnCAD:EMD-CH1
Fonts and Colors
@ Grid
[ Module

| €

Yiewer

T T T T T T T T T
B e e e e e e e e e e i e ke

g
b
>
>
>
>
e
/

oo ey ey ey ey ey ey s s
o 0.1 0.z 0.z 0.4 0.5 0.5 07 0.E 04 1
time {sec)

2. (FIVER 1> AR =AdRp ik (Square Wave ) ©

m—»; | ANCADIEMD §,|_..§ 1 igwer [1] |
m_»; | AnCAD:EMDZ 5,}_..5 | wiewsrz [2] ‘

Yiewer?

AN A A A A A

ey N A Y Uy SN NP ey m— -

W

o 0.1 0.2 0.3 |:|.4 n 5 D.E n.? n.s 0.9 1
time {sec)

3. # AnCAD : EMD Ei AnCAD : EMD2 % Compute / Mathematics / Math » FfE5#E Properties / Expression
Editor NHRAMES N > 7 A0S BB Input FiHY + 5575 Input #HRE -

m_»; ] AnCAD:EMD H—»i 1 Viewer [1] ‘
m_»; | AnCAD:EMDZ §,|—..§ U Viewerz [2] |

A
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£ Multi-Channel Expression Editor

P8 |+ - x = |ByChamel = | & ¢ con @ Lo
¢ Expression [+1[1] - i
Input List Ontput Channels

=[x EMD) Channel | Espression

~[]X1[1] MF_hl}
~ [CJXE172] (IMF_h2)
 []E1[3] qMF_h3)
 [JE1[4] (MF _hd) E
[JE15] qMF_hS)

 []E15] MF_he)
[JE1[7] MF_RT)

~ [CJXE172] (IMF_he)
~[CJE179] (IMF_hg)

[ ]E1[10] (MF_residual)
o []X2 EMD)

~[]E21] MF_hl)

~ []X202] (IMF_h2)

- []E23] qMF_h3)

[ ]E24] MF_hd)

[ ]E2(5] MF_hS)

[ ]E206] MF_he)

[ ]E27] AMF_RT)

[ ]E20E] (MF_residual)

(%])(«][3]

4 | 2>

OK || Camel || Apply

4. FIE X1 /9 CH2 fiik X2 ¢y CH4 - JEH] CH2 81 CH4 > FHERSERAEE T E” + ¢ BInfR B s
Expression i > 0] E## A X1[2]+ X2[4] -

Multi-Channel Expression Editor

i 3 | + |-£x + | ByChannel zl.z L conj W]
} Expression [X1(2]+X2[4] |-r )
Input List Output Channels

=R 1 (EMD) Channel = Expression

]X1[1] AMF hi
1

[JX1[3] IMF_h3)
[C]X1[4] (IMF_h4) - L
[JX1[5] IMF_h5)
[JX1[6] IMF_h6)
[JX1[7] AMF_h7)
[]X1[8] (MF_h8) &
[]X1[3] (MF_h9)
[CJX1[10] (IMF _residval)
=[] X2 (EMD)
[JX2[1] IMF_h1)
[]X2[2] IMF_h2)
[(JX2[3] IMF_h3)

1
[ ]X2[5] IMF_h5)
[(]X2[6] IMF_h6)
[JX2[7] QMF_h7)
[]%2[8] (IMF_residual)

«

|~
| v

[ OK ][ Cancel ][ Apply ]
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5. W HEHITTEF Expression NBYEAFH 2 # M (Output Channels) o

Multi-Channel Expression Editor
i 3|+ = x =+ |ByChamel =] @ ¢ conj =

; Expression [X1[2]+X2[4) |* {:'

Input List

= DI
[JX1[1] (IMF_h1)
[Z)X1[2] (IMF_h2)
[J%1[3] (IMF_h3)
[]X1[4] (IMF_hd)
[J%1[5] (IMF_hS)
[JX1[5] (IMF_h6)
[JX1[7] (IMF_h7)
[CX1[8] (MF_k8)
[CX1[5] IMF_o)
[]%1[10] (IMF_residval)
= []X2 (EMD)

[]X2[1] (IMF_h1)
[]X2[2) (MF_h2)
[]%2[3] (IMF_h3)

[7] X2[4] (IMF_hd)
[]%2[5] (IMF_hS)
[]%2[6] (IMF_h6)

] X2[7] (IMF_h7)
[]%2[8] (IMF _residual)

Output Channels

Channel Expression

(%]

(%] [«] (%]

[ ok || Cancel

J [ Aeny |

a

=}

Eift4H (COMPUTE)

6. T > X1 £ CHO SeLUMESFERISRT ¢ > FEhIE X2 > CHI - 58 X1 R CHO Wi F » ol E B9 CHO
7 Expression ] + FREEVBRAEE T AN TR E SO BA A X190+t + X2[1] -

Expression [} [9]°1+X2[1] | 7

7. FHFEE X1[9] +t BUAREHME - 1 DI E RN Expression By abs (X1[9]1*t)+ X2[1] » S DUMFIEEERE X1[9]*t &
i FERA R AV T Z abs > FHE T fn ATAGREEERGER RNV RZIE A absO PR - FrARIAER

Y TRE EIUTTASERK o BRI&HACIS B EE W 2 Epression BIAHYE A M2 ERSTIAH -

3 | + = x =+ | ByChamel ml @ ¢ sbs zlin
Expression [JIERM¥2[1] - B
Expression [abs (41 [3]+X2[1] -

8. UMERTHFI(E LL_EAYEG AGSE(E CH1+CHL ~ CH2+CH2... 2 JEAETE - AIla] DUF 4k B T B AY By Input
BIH > N2 By Input > FrPUBERAYBLALE & EIgayEn AGHSE - BIRZENSE FRTARYEES B8 )% - DL
ARG - SR AEE S X1 8 X2 > B85 By input > FEEBRAAEE T HEGAY + 5t g EE RN E

Expression f#H -
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[ Multi-Channel Expression Editor
3 x + |ByInput

“_Il( { abs

z in

: Expression [X1[1]+X2TTRTI2I R 212 AT ITF R2T3)41 [4]+X2[4]:X1 [5]+X2[5];X1 (6] - D

oceny

2 VX1 EMD) | £

X1[1] AMF_h1)
X1[2] (MF_h2)
X1[3] (IMF_h3)
X1[4] (IMF_h4)
X1[5] (IMF_h5)
X1[6] (IMF_h6)
X1[7] AMF_h7)
X1[8] (MF_h3)
X1[9] (MF_h9)
[/

F_hl)
H2[2] IMF_h2)
H2[3] IMF_h3)
H2[4] IMF_h4)
H2[5] IMF_h5)
H2[6] IMF_h6)
H2[7] AIMF_h7)

H2[8] (IMF _residval)

1001 OME residual)
X2 (EMD)

Output Channels

Channel Expression

|~

| v

-

ERIRACITREEE Wi Expression MIHYEUE EHHH ST

Expression |X1 [1]+X2[1]%1 [2]#K2[2];%1 [3]+XK2[3];%1 [4]+X2[4];1 [5]+12[5] %1 [B]@

==

JHE -

133

Em R EEE D > BRICREIANEE 270 > SO T 8 (@ channel BYFTE > HA X1 A 10 {# channel »

X2 7H 8 {i channel > # Math ©#5$E channel /DAY BEE » fEFfZ CH1 ~ CHS -
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Multi-Channel Expression Editor E| El g|

i3 |+ - x + |EBylnpu - | ¢ ebs &L

Exprestsinn| | - ::’

Input List Ciatpmt Channels

= [#] 1 (EMD) g ——
[Z]X1[1] (MF_hi} o T
E1[2] IMF_hz) EE% % g% ,%g%
H1[3] (MF_h3) X
cuonel (3] & HE +]
E1[] IMF_b5) CHE E1ERE26]
E1[6] IMF_hs) CH? TITHEZT E
[7] E1[7] AMF_K7) CHE  KI[BLE2E]
[¥] E1[8] IMF_h&) E
[¥] E1[0] IMF_hd}
EA[10] IMF_residual)
= [#] X2 (EMD)
[] £2[1] (IMF_hi}
[¥] E2[2] IMF_h2)
¥2[3] IMF_h3)
[] £2[4] IMF_hd)
¥2[5] IMF_hs5)
¥2[6] IMF_hs)
F2[7] IMF_h7)
[#] E2[5] IMF_residual)
S »
K ] l Cancel l [ Lpply

SHEfH4H (COMPUTE)

9. fEEHNA TR = (E s > It ARV E—EElE L - TRE) - DURMERE—@EERES - #EE Output
channels NZ&1% » % Done B¢ Apply BIa]52fK  [E]F] Network » F§ Channel Viewer 4&H 455 -

YWiewerd

10

L A e AT

e A e T
5 — —
L N
D —
| | | | | | | | |
] 0.1 0z 03 0.4 0s 06 o7 0s 09 1
time {sec)

10. Kt afatae fy X B X1 #% F Apply #&LL Channel Viewer 4@t} » AIBFIHE 8¢ - BN HTHRE
X

= X1[1] -

L
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Multi-Channel Expression Editor

i3 |+ - x = |Bylnput

| ¢ abs

= i

: Expression |

- ‘Y

Input List

=-[]%1 (EMD)

[CJE1[] OMF_hi}
(] X1[2] (IMF_hZ)
[IE1[3] IMF_h%)
[TE1[4] IMF_hd)
[CIE1[5] IMF_h5)
[1E1[5] IMF_hay
[CIE1[7 OMF_h7)
(] X1[8] (IMF_hs)
(] X157 (IBF_hot

[CJE1[10] (IMF_residual)

=[] %2 (EMD)

[JE2[1] IMF_hi}
(] X2[2] (IMF_hZ)
[1E2[3] IMF_h%)
[C1E2[4] IMF_hd)
[1E2[5] IMF_h5)
[1E2[m] IMF_hay
[1E2[7 OMF_h7)

[1E2[3] IMF_residual)

Output Channels

Channel

CHI X
CH2 X1

Expressdon

(] («][»]

0K

” Cancel H

Lpply

hath

0.01 0.0z

0.0z

0.04 0.05
time ( sec)

0.05 oo7

o0z

o.09
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11. 534 Expression Al MEFTARL ~ /NP 4« REREE » B5AE Network TR Noise T » NoiseType
# B Brown > Fl[F Viewer / Channel Viewer BERHAGHE -

10

-10

12. # Noise Jou{f#$% Compute / Mathematics / Math » Math JuFE{£LL Channel Viewer BER&EE

FRFIEA Noise ot » HEHRIFS Y 0 2 10 HYEHSELL Sine U - HrffE Expression HYTREAAE S

Moise
C T T T T -m“”\’t‘ T T T T T wvjﬁ,
PEATN fv’rrmm “{MMM% M/\F//‘
[V M -
C \T\M%/TMFJ 1 1 1 1 1 1 1
0 0.1 0.z 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

time [ sec )

Expre_ss:iun_|}{ + 105N ™ 0 - * (0= 10 * ¢ = 07)

| e i

13. & Math jT4EBEE 2 Y Noise 1Y Channel Viewer > {E[E—{f Vewer | EEfR4ESE -
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Wiewer
10 f— NoisecHt | ' L L L L ' '
— Mlath:CH1 w"f
5
Y i,
i : \NWV »\f M
A
A0k : ; / /
| | 1 | | | 1 1 |
0 0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 0.9
time [ sec )
FHBRE S

Viewer > Mixer » Multiplier » Source °

3.3.5 Diff

o] il A GRIRTR R T 2 AR R EE RS T o
E?BH (Description)
X ={zo,z1,...,an_1} RBREE N Z57 > HI :

Forward difference : ( Simple )

Az = Tip1 — 4

EFEPRDHBEES] h > A SO F{UE -

Central difference : ( Symmetrized )

EHPRLERES] h > AHSEIRTHTOME

Smooth-noise Robust difference : ( Robust )

M
Az = cx(@ipr — Tiog)
k=1

2 2 - -
Whefeckzw}w[( mleJrl )_(m?l )]’m:NzZ’MzNgl

EFEPRDAHUBEES] h > AIS SO FUE -

M
Ax; 1 . ~ dx;
—EZ ka—m—kz):dt

sHEfi4H (COMPUTE)

Het N BB{EMO AR - TRt 2/ VBB ek SR AR E SRR E - N EBORE B MR 5 5T oy

B - SRl EERSEER 1 -
SBEE (Properties)

KIEAHPFEZEE (Real Number ) ~ ##; (Complex Number ) » BEif7E ( Single Channel ) B¢ 3%

Regular fJaH5% (Signal) B EEHSE (Audio) #§A °

fEft Z BRI B - Rt 2 HM B8 Simple ~ Symmetrized B2 Robust » fH[HZ

38 (Multi-Channel ) »
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e ey SEER
Method 5 75 A Simple ~ Symmetrized ~ Robust =f& o Simple £y forward difference * Symmetrized £y central diff

Differentiate 4 bR LUTUBEIBIT h » SEIRMAITIUE -
Zero Padding o LR FEARSE S M (B2 - [RHEH i AGRSR R - BEEHES None CRHIZ) - First (25— Rri) - L

\

‘&2 Method #54% Robust BF » Zero Padding EIE&REET - HIRAVE S —{H#EEIE FilterLength » 57AH40T ¢

BEIH AT BIER
FilterLength  JEY a5 R REUEM O HYRUREE - ForR i 2/ DR EER AR E LRI MO

FATH 5~999 Z ] - Wi/ NjAE

#i# (Example)
¥ Sine Wave {Eilo7
1. §A Network fRES N8 > EEFE Source / Sine Wave EAE—{H1E5Z7 » W Viewer / Channel Viewer 8852
g -

0 0.1 02 0.3 04 0.5 0.6 07 0.8 09
Time [sec]

2. 55ELIEE Sine [E/N & 0 A T#EEERE Compute / Math / Diff » FEH Viewer / Channel Viewer 4881 E4ER - B
WA TE - 455K 2HIEZZEE Diff 188 LeriO fVERSE - (HHR 28 Differentiate THz% Fy False » FrlARIETR

N o

E-\—'—

1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Time [sec]

3. FH%& Diff /Y Properties / Differentiate £y True > BIR[EZ( I EME - PALFIZRER © Source / Sine Wave HYE]
5By sin (2n ft) - Hp f ZERSER > ¢ EENER - IE20R I EE S 2rf - cos (2 ft) - BIFIATH] f &
10 27 ~ 6.28 > FTLUIRIE R AEIE S 2nf ~ 62.83 » &KLLY FEIAEE - Eiiss s
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Sine - Diff

|
0 01 02 0.3 04 05 0.6 0T 0.8 0.9
Time [sec]

THBRF54 (Related Functions)

Integrate

2ZEFl (Reference)

1. http://www.holoborodko.com/pavel /numerical-methods/numerical-derivative /smooth-low-noise-differentiators,/

3.3.6 Integrate

HE R R EEERE Y -
ERBH (Description)

X =A{zo,x1,...,an1} REEER N WERGE - T = {to. t1,...,tnv—1} EEENY X 6 (B BE > LEFEE
(Simple ) T’E%Z{E*E%TEB THFER:

y}:/ xdt = Zxk thy1 — tr)

ELAREIEE (Trapezoidal) sH5RFASY - SHEIJTAZEFFY Matlab f1y “cumtrapz” » SFHEAE

i

tv

¢ 1
P = xdt = —(z + x)(t —t
w= [t =3 S +m e - 0)

k=0

D SEi g E (Simpson’s Rule) EfEf&Esy » 5ERX A ¢

t, 7

¢ t —t

Yi = / zdt = § % [Tk 4 42k 41 + Troo)
to k=0

S8EUE (Properties)

AAEAHBEZ EE (Real Number ) ~ ## (Complex Number ) » BE3##8 ( Single Channel) 2¢Z% 383 ( Multi-Channel ) »
Regular 5 Indexed AYEHFE (Signal) ~ B FEA5E (Audio) BEHEZE R (Numeric) §ii A o fHRSEERIHAI TR -

Property \E‘
.l ;
Trapezoidal
StartPosition shart
EndPosition end
Const 1]
» Module
Inte grate
ST SHER THEAE
Method EUERE T HY % B3 Simple (& 5774 ) ~ Trapezoidal (F5f27%) Bl Simpson (3FE#E) > Trapezoidal
StartPosition 3% E il _EAYRE T HELRE - i A GHEEHY;

EndPosition &g _EAFR T ECEME - i AR


http://www.holoborodko.com/pavel/numerical-methods/numerical-derivative/smooth-low-noise-differentiators/
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SETHE SHUEER THEHE
Const SCER T R AT FIH A - 0

#ifl (Example)
SISO A TR 57 -
1. }* Network 1% N A 8 > #E#E Source / Sine Wave gl#&E—{H1F520 » i H Properties / SignalFreq £ 1

Hz > SamplingFreq £ 20 Hz > TimeLength 5%E & 1 ¥ > FH Viewer / Channel Viewer B RiARE @ BIRA
N E -

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [sec]

2. By T {HEEEE AL E B H R > BLi%E Viewer[1] T4 FHY Properties / Representation / PlotElemEditor fY
PlotEditor » & Bk Plot Element Setting f775 > #$# Marker Style & ‘+ » fEii5E4E FE(EIS B &=

"+ 9%

Properties

E Representation -
Tirnelint sec
LegendPosition None
Drawstyle Line J
ARxisType LinearAxis
Plat Eler Editar PlotEditor [
WiralueType Magnitude
Hald Plok F.ange False l

Plot Elem Editor
Setting plok element

,

Display Channel Name Color Line Width Line Style WMarker Style Draw Style

{-13CH1 @ - ~ [iEeel ~ o Lne o~

Display Al | |  Hide Al ok || cancel || Appy
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a 0.1 0z 0.3 0.4 0.5 0.5 o7 0.8 0.4
time (sec)

3. ¥IE5ZE Compute / Math / Integrate B{EFE > » FHAILEE 1~ 2 (18 Marker Style & "x 0 48 HAVER 2
FETRIVEER -

E-\—-—

Sine_int

| | 1 | | 1 | | 1
a 0.1 0.z 0.3 0.4 0.5 0.6 o7 0.8 0.4
time {sec)

4. % Int [y Properties / StartPosition £ 0.3 » stHE4SE R NEF R - FH#EH DataViewer & Int #H AYEREE
&R 0 Al DataCount FHJEARRY 21 85 15 » [RIFEJDT B8 Integrate A28 StartPosition 81 EndPosition
G ARG RE -

Properties

El Integrate

Method Trapezoidal
StarkPosition 0.3
EndPosition end (1)
Caonsk 0

Module

StartPosition
Skart Pasition

Sine_Int

T T
o1

0z

1 1 1 1 1 1

03 0.4 05 06 07 08 04
time ( sec)
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'{ﬁ Data Yiewer

Fad s | el R

nt

T T T T Channel Information:
v 7 Histogram - Channel 1
2 T T T
A0 - - 2 E
| | 1 1 1k 1
04 0.5 0& 1 [W {W [] {]
< | % From: Sep: |1 N: |15 Chanmels: |1 0 I L
SN @ | | R
. . . E Data -~
= Data Channel
Channel Channe] 1
| | |
0.4 0. 0. 1
Index X Value CH1 ~ B
2 [E 0047552825814 v v

141

FHR#E4 (Related Functions)
Diff ~ Sine Wave ~ Channel Viewer

3.3.7 DoMatlab

%3 DoMatlab A/ Visual Signal JLEERYE R A ZE MATLAB Engine » FH#{T MATLAB 5485 » HE V%
f#[5] Visual Signal BUR&EFR - FEREPEEHEAE A B EE AL -

285%E (Properties)

DoMatlab $#457 Visual Signal FiA TTHEAYER AR o JoEF—{H#5EE DoMatlab » f2:0& B ##{T MATLAB Command
Window 7% » Command Window ELHFEAHR] MATLAB IhHEEEEY] Workspace Browser » Path Browser % » #{E |

{HFEE /ES R MATLAB 52BHSZ(F o

,
& st oo S = i

To get started, type one of these: helpwin, helpdesk, or demo.
For product information, visit www.mathworks.com.

T

JEERE BT DoMatlab Ji © Z45 AT 228 The MathWorks, Inc FfH 5L MATLAB Version 6.5 DL _ERYRRA » %
248278 MATLAB » {B{54E AT DoMatlab » RN AJREHG PUFE » J£ 3 DU AR 5 ZEAE 5% E 58 2 1% JE EE ¥ BHRX
Visual Signal A4 &4:%4 o
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1. FA[RERy MATLAB R85 9 A #t &y COM Server © #5722 A Windows Y [B41T] > ## A cmd » ZR1%
EanfERFIr (DOS) e M A matlab /regserver - RAZEFEREMT -

o, CAWINDO WS evstem32wmd .exe

C:s>matlab /regserver

2. HREEAE Window RETSEEIE FAVIIE © A [F Windows JRARRYITZELT ¢

# Windows 7 F > 55 BRG] $hE] [FEHIG] - MEEA [RS8 Ze ] Ty [588) - B Em RS [
PEERE] - W BRI TR E] (RS B9 H o 0 H TRIA BRI S W% i n B A -

HEATR - Wl — R E SR EECATE N - matlab  BE{E R MATLAB (24 2 B8 1€ - DL MATLAB
R2011a RASHY 64 bit BEEL F 2 FHzE H ik BB > 8 A2 1€ E C:\Program Files\MATLAB\R2011a\bin\win64
» FHEhRE T -

IR EEBE e A R BN - — RIS EME C:\Program Files A - [fj 32 bit HRETHL 64
bit B RS E A AHE

[=r=Er=]
@\v/'l‘ﬂ v BHE , REEESE , 28 q ~[%|[ Z==m= o]
o -

gl BRI EREN
& =EZES Windows BR =
G ER3E Windows 7 S2HE
) RfRE Copyright © 2009 Microsoft Corporation. All rights reserved.
L i Service Pack 1
HFEETAE Windows 7 FIE M INEE
EY =] || ===
CEEAET | [ % | test HOUE R i)
BRI RSEIE BRBNE D ARSI TIRLEE - e &
e MATFORMDIR  C#Program Files (06 \AnCADWMATFORS
R - RIBERHNE - DR BT TEMP FUSERPROFILEppDatsilocaliTemp
ThiP FUSERPROFILEAppDatsilocaliTermp
p— 4 |[ FEN. | REE. | [ MERD)
R £ A S \ seEHEEy EXH
= @ BEEWN: Ml
- CLASSPATH £iPma]
BREhE Coméiper Coamind] BB Pro g Files0 A TLABR20L Labbintwintq]
FETRVED - B~ RS CUDA_BIN_PA.. %CUDA
CTITA THC PA ST 5
ST
(#ED. ] FET our—
3 EEEEW
=

# Windows Vista T&— 1 [BH44] - £ [BaHEE] THTEA IRF] > Akiz—T fEE] T [EFHEER
37 o MR AS BB B RIS el S » S A GHVES - B —T [uaf] 0 AARAE [EHEIRP] $HaE
TG o % T [TF] T [BEERAREEY] -
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‘ﬁ‘v 5y FEE » EEEEFARETE » EEERF
<10M

EETHNERERS

BECHES
BREpnEs
BECHER

g
HEESHEERERSES

BEEE (Wb TEERIE B EA RO A “Matlab” - FEEEE MM AREZERTE - DL 32 bit BT NHY MATLAB
7.1 B Ef5 » ¥ A C:\Program Files\MATLAB71\bin\win32 - BLEREFEHIT] o

GEEDL - ERE B B B R (L B E - — &I S #4E C: \Program Files T[] » [fj 32 bit ERHFiHL 64
bit B BRI E A © SAMEEEA FCART Matlab T 2RI A A FAHE -

[ szzzzay
BHREW: Matlab
(Emme AW CAProgram FilestMA TLAB71 bintwin32
[ & | R
chichd_lin 1% H 8 (1)
o {#
TEMP FUSERPROFILE %4 ppDatsiLocaliTemp
TMP FUSERPROFILE %4 ppDatsiLocaliTemp
SRR, WEE).. || mEO) |
FEFIEBE(S)
By {& b
TRACE_FORM.. \NTREL202 ntdev.corp.microsoft.comd...
USERNAME SYSTEM L
windir CAWindows [
g | [ RE0.. | [ mRo)
[ = | EH |

3. FEIRBTE BT Ay A > B (R o 30 Hm AR % MATLAB_RESERVE_LO - S¥{H L “07 > 41 MEH

2l



144 CHAPTER 3. &1Ef54H (COMPUTE)

SEEy =]
haek £ OE b AL T T -
SEEETE =

SESEr S T (). MATLAE REREEVE LO
s {E (7): 0
| o®E || EEH
i =)
g B 5
CLAZSFATH S AProgram Files (eB0avahirettlibhandh.
Corhpes C A ind o hanratenm 3 2%mid e xe
CTTDLA _BIN P&, SCTDEA_PATH®bin
CITT A, THC P TN PATH S ncInde A
| W) || RED. || MRRL
| ®mE || EE |

4. IE LS8 Path » B2 (4508 - 16 EAFSEUE A C:\Program Files\MATLAB\R2011a\bin\win64 > |
MEEEEE L. MATLAB 2011a BiA 6 - 20 N EZE -

R ID ARV BB E I E S — (- WECRESTE AT HEaE AL -

e =3
e et 3 S Gl AT "
SEREEY ==

AR Path]
RV C:Mrograom FilefMA TL ABNE 201 1akbin'wint

(@& || HEA |

)
sesy i8 ¢
Path CAProgrann Filestbd A TL ABAE 201 1ahbant, .
PATHEXET COMGEHE;BAT;CMD;VER, VBE; JZ; .
PEOCEEZ0OR_LA... AMDE4
PEOCESEOR T Tntelfd Family 6 bModel 42 Stenmane 7. 0F il

| EEON.. | | RED. || ML

[ ®me |[ EE |

DoMatlab ffJ Properties FJZ#AI NEFTR - {2 EEREHATTE -
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propery - =
a DoMatlab
I+ MatlabEditor %% Matlab script file ¥ =X1;
Column-Vectors True
RerverVizible True
DumpCratput False
Referencelnput 0: Sine

Falze

SHTHE SHUER

MatlabEditor AL M File Editor » fEMEN A F7A T80 0] DARENY DoMatlab Editor @ #8858 MATLAB ZEABIENY 1
Column-Vectors 55 {#E A MATLAB ¥ » RS EE B Column-wise ©

ServerVisible B ERER MATLAB Command Window

DumpOutput [ol{f8 MATLAB ZEERVEREHZK -

BufferLength & DumpOutput £ True » ZHE IS8 > REEHERE T EEBIVERAME -

ViewBuffer ‘& DumpOutput & True » @i 28 - Pk MATLAB Script Output Dump R%5%4 MATLAB E4 1
Referencelnput #5742 {[Eiig AR5 > FES B E i H S8 TR 2 20— (8 AERSE -
AsSource 20 DoMatlab 273 22888 e —(EaHSRJR » B DoMatlab zE4=EHSTENRL

DoMatlab Editor & DoMatlab FY2CH4REESS > T HFFEF4HEREH DoMatlab Fylg A ~ fiiHH AR E -
DoMatlab Editor 4} HEzREH

o DoMatlab Editor (Mm_@@g
JEE 0

%% Matlab script file >
Y = X1;

4 P

LnlColl

I8 5 DoMatlab Editor #y4Mg » T B3 gtz 0 B B Qe s aiw v -

B, SEERH
: BEELE EEAEAY M file » T2IE[ A DoMatlab Editor -

4 DoMatlab Editor 22 N&EEFE B M File o
JEBRERERIE (Script ) HYSCF o

Y

VLLE

T Script °
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Seript 77 FUR{#f#&#ER MATLAB f2X(fY TIFlE (41EE) > FEEAVIE<ZE Y=X1; © Help & Examples 57 H (FT
&) RUEEALt /142 DoMatlab ¥ #0 A ~ Enita=(HYRRA] » BRERIVERG] > DUGEREREES -

g — ™~
ol DoMatlab Editor (Mm -E‘ﬂlg
JEEO

»

3
% INEUT
3

[.m |

% 1. Input signals are stored in X1 DATA, XZ DATA,
¥3_DATA, etc., as

3 wvectors of "cells™. Each cell represents a
channel. For

] example, to access channel #2 in input #1, type
""K1_DATR{Z2]".

% 2. For a "Spectra™-type 3ignal, each cell contains
a 2D matrix

3 where row=>fregquency and col=>time.

% 3. For others, each cell contains a multi-
dimensional array of

3 doubles. For a normal signal, it isa 1l xn
vector of doubles.

% 4. Signal descriptor info for ¥n is stored to a
structure "Xn DESC™

3 with the following fields:

3 - "name": name of the input.

Lnl1Coll

B Gt < BEETFEA

DoMatlab s A ZEzHaRR - (RIEE AN » SRSERHRFHERE F X1~ X2 .. Xn > AR E(EERSEE] DoMatlab »
DoMatlab &8 77 (#8587 X Xn Xn DATA ~ Xn_DESC ~ Xn_Freq * DoMatlab E’]ﬁAtﬂuﬂyf@{%fﬂﬁ {2 R EE 0 B
FRAEHE Y - THRHASEHNE

X Ry T (EEE AR THE %%5( Ry 20— (i A SRR SRS — (5 (1°° Channel) {5 > B[] X = X1_DATA{1} -

Xn_DATA : EEHE n {iﬁﬁ)\aﬂ%ﬁzj“n%éﬂ’ﬁﬁkéﬂ%ﬁ » RERSR AT By % il aH 5% (Multi-Channel ) » FrDAEEFT cell
array PFSGET > NEIEEMNRITERMKFIFEARER cell A -

TEFe Ry n (B AGHSE 2 S —(EEENVESR(E - Bl Xn = Xn_DATA{1} » &HKILA double array {#{F

i A GRS ] o3 R = KM - 43R Fsafls% (Signal ) (ELEHFRAFFYIELSREE T HT4E 5 ) ~ BRI HT4E R (Spectra) DUK
FEZER (Numeric ) > 41 Basic Statistics HBEAHAVETHRAER - T FReREHE = AKJH# A GRSTE LA #F R85 8, Xn_DATA -

EHE PR
ﬁﬂ%ﬁ (Signal ) 15 Column-Vectors FTHz: True » HIEFRSE A m x 1 #Y double array &, Complex double array - E.H

BEAES AT (Spectra) 415 Column-Vectors £ 7Ez% True » HIERSE R m x n #Y Complex double array » H.tF m FHHEAYERHL
#EER (Numeric) 15 Column-Vectors Fy7Hz% True » HE m x 1 #Y double array T, Complex double array * % Columi

Xn_DESC LA structure array {#{FaNSEHISIHER - ERERAFEMIL (feld) » 24455 - MATLAB 3B HE R
AT R -

MifzfE  sREA FEE

name BURi A GRS AT - Char [1 * length]

type BEOTENGRAERY » HAJA Signal - Numeric ~ Spectra =fEJEA - Char [1 * length]

channelcoun#ii A H5%HY channel & Integer

channelname&hannel 4f% > 41 CHI1 - Char array [nch *
max(length)]

lengths Channel HHYERIEE - Integer array [ndim * 1]

starts SAGEFEARAIIEEIEE > ¥ Numeric ZRERHEMHIESF - Double array [ndim * 1]

intervals EASRAVEVESIEEH > ¥ Numeric ZRER MR - Double array [ndim *1]

units SEE X dlAY R n] BE RS R el AER B AL - Char array [ndim *
max(length)]

formats SHBRISETERAYAE = © HETA Regular Bl Indexed ° Char array [ndim *

max(length)]
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ffrsfm  EREH FE=
coords g AGRTE X SRR E - HEEYIERSE (Signal ) BiARFSH (Spectra)  Double array [ndim *
AREEIF R - EPHEEENSE (Signal ) ZREEME - max(length)]

#F ¢ Char BF 5 > Length AFITHRE(ERESE » ndim ZHEMELEE CERSE R Numeric) » nch ElEEE © max ik
KA -

Xn_FREQ 7N AGRIRAVEUEIER o & RHELEEMRES (41 Signal ~ Spectra) > HUSEMER G #{F L Xn_FREQ > =&
FHERIHUGE (21%{E Numeric) » Al] Xn_FREQ &{{F 1 -

WS BB

85 Y /& DoMatlab i H S8 > sHIRIS A EEFESES Y_DESC » (A2 Eilfiy A GRS Xn_DESC fH[E] - Y_DESC FH{HEL
DoMatlab Y Properties / Referencelnput 5% EHy# A SREAMHE > (EHE T BfTE Y_DESC N% > DoMatlab
BAZGMHE Y_DESC HYRE A el Halgk Fe It aNgT - T 72%43 Y_DESC SHEMILAVER - THRE BN FM: -

i HivAy T S| N THEE
name RN NG e Optional DoMatlab
type BENENgREER] > HAEA Signal ~ Numeric ~ Spectra ° Optional Signal
channelname&hannel 4f% » 41 CHI1 - Optional 4t
starts sHFTHLARAYEFIEE > % Numeric ZKER MR - Optional 0
intervals &ASEAVEUERHEHA - ¥ Numeric ZERILMMEEE - Required fiie
units SRR EEAL T RE R fE BP R BE AL Optional sec
formats SRR YRS = - B ATA Regular - Indexed ° Optional Regular
coords i AGHEE X BHAY(E - BIFSIEHSE (Signal ) BFHH (Spectra) 2K Required (%5 i

SR BPHEEEHSE (Signal ) ZREREAE - formats &

Indexed)

#if (Example)

PUT = (@ 7R~ DoMatlab HY#E(E

DoMatlab EASRGERE

1. 4LA Source / Sine Wave 81 Square Wave A 4TS © Hh Square Wave %784 Compute / HHT / AnCAD
EMD E4—4H%mE (Multi-Channel ) ${5% > Sine #1 AnCAD:EMD #}##$#% DoMatlab -

2. 4 DoMatlab o2 HEEkH MATLAB Command Window » 4:fF MATLAB Command Window SR8 A
whos & HRT MATLAB (&AL -
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PYTIIERTEE e

Size Class Attributes

188121 double

188121 double
X1_DATA 1x1 cell
®1_DESC =1 struct
X1_FREQ 1x1 double
X2 188121 double
X2_DATA 1x9 cell

K2_DESC =1 struct
X2_FREQ 1x1 double
¥ 18811 double

¥_DESC =1 struct

KA W&l A SR » (AL DoMatlab B T X1 Bl X2 WH4HSEEE » X1 & Single Channel A9 Sine Wave » X2
Ky Multi-Channel #J AnCAD:EMD &H5% » 1 THEE 2 8 X HI R 5E—(EEn A IR0V E —(E@EE - M LAE
DoMatlab Editor 1l plot & X B2 X1 -

-
ot DolMatlab Editor (Maﬂ_@‘éﬂ

%% Matlab script file
figure

plot{X, "b+');

heold on,

plot (X1, 'rn":l.'|

4

Ln5Col 16

HATESR ET&?&‘FOEZ%E%F%E[: Editor » F&BR4H#IT DoMatlab - EJZAIT » WAHERSEERE & -
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nFigurel gm
File Edit View Insert Tools Desktop Window Help k]

NEES |5 RXTDE £ -

L 0E ad

gatE £& d& &2 B & & i

YEE £E 28 &8 B & &

Ed 28 B8 & @ & &

Fd £¢ 24 8 & & &

028 & & €& & & & & & .
TR IEEREE & &
SRR RN & &

& EEE g E g & & & .
I EEEREEEE & & &
TN NN & & B

02 ¢ &F @ @@ & & & §
£® @ &8 &6 & & &

G SE &4 &8 & & &

04l EE B & S & & & ]

R 4

0.6 _

0.8 _

-1
0 200 400 600 800 1000 1200

HHPECAERE ST ¥ o (g S 2R E RSt MR e 2 -

[ Error: Qutput variable "Y" is not defined in the script. ]

3. EHEEE R AR AEAER o E40fE Command Window H1§# A X2_DESC > #% | Enter > FRAES Ellfis AR
5% X2 &R -

F B
& e corrers i S B it

‘Square - ANCAD:EHMD'
*Signal’
channelCount: ¢
channelNames: [9x12 char]
lengths: 1861
starts: @

intervals: 1.0000e-03
units: 'sec’

formats: 'Regular’
coords: [1x1801 double]

4. SER 3 W A DoMatlab #92:#; DumpOutput %L o &8 DoMatlab Editor 2 %5 s X2_DESC >
WEREE Y = X1; DUEFRE SR (OTED -
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(a0 DoMatlab Editor (MW
JEHE 0O

%% Matlab script file -
X2 _DE3C
¥ = ¥1;

4 I

Ln1Coll

fEEf Editor i Properties / DumpOutput 5% True - 5% DumpOutput % DoMatlab &% Command
Window At IRAVEREGLER T K -

Property . =]
4 DoMatlab
> MatlabEditor %% Matlab script file X2 DESC Y -
Columnn-Vectors True
ServerVisible True 1
DhnpCintput
BufferLength 5000 2
ViewBuffer MATLAB Script Ouiput Dump
Referencelnput 0: Sine
Asiource False
> Modunle
YiewBuffer
Browse the output buffer.

Properties / ViewBuffer FJ#% DumpOutput #7323k - BHEEET DoMatlab 2 HIBHSEE » (2ARE 135
Matlab EAERSEREE ©
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a2 Report for MATLAB Scrip

| MATLAB Script Output Dump

Qutput Buifer

Script Execution On Tuesday, February 11, 2014, 11:30:27 AM -
Execution Time: 0.105006 sec

X2_DEsC-=

name: "‘Square - AnCADEMD"
type: "Signal’
channelCount: 9
channelMames: [9%12 char]
lengths: 1001
starts: 0
intervals: 1.0000e-03
units: ‘sec
formats: ‘Regular
coords: [1x1001 double]

5. BB REIZ B Referencelnput AYEF - [B]%] Visual Signal fYJ Network 75 » BLE#E Sine » B Properties /
Time Unit %5 min (47§# ) » SamplingFreq % 300 Hz » TimeStart 55 0.5 -

propory . =
» Moduole
4 Sowrce
TimeTTmit min |Z|
TimeLength 1
SamplingFreq 300
Diatalength 301
SigmalFreq 10
Aplitnde 1
A plitndeOffmt 1}
Phase 0
TimeStart 0.5
TimeUnit
Time length in vnit

IR FBAEL DoMatlab Editor » $## A Y_DESC - BHEf] Editor 218 ViewBuffer & MATLAB #gHAYERE. -



152 CHAPTER 3. &1Ef54H (COMPUTE)

a5l Doldatlab Editor (MMI&B}AE‘@IQ
SRR O

%% Matlab script file -
¥_DESC

4 3

Ln1Coll

S EEZAFE DoMatlab Editor Hil¢ A 5 & i H a9t - BIEE% Yo {H:2 Y_DESC MYHEi{H N A&k id2 %
Referencelnput {E 7 %7€ » 4 N[ Y_DESC.starts * Y_DESC.intervals » Y_DESC.units - Y_DESC.coords #f
iR Referencelnput ( Sine) AH[g] -

- ™
a5l Report for MATLAB Script Output Duml@l&‘g

o

MATLAB Script Output Dump

Qutput Buffer

Script Execution On Tuesday, February 11, 2014,11:38:05 AM -
Execution Time: 0.0770044 sec

Y_DESC =
name: ]
type: "Signal’

channelMames: "CH1
starts: 0.5000
intervals: 0.0033
units: 'min’
formats: "‘Regular
coords: [1x301 double]

JEE DoMatlab 128 Referencelnput BIEL T T (Merge to Multi-Channel ~ Merge to Complex ~ Math) #YJ Refer-
encelnput fE{E_EBSARE > LS EATE DoMatlab 2 FyTHE i H EAST A il B » e RIS BT A
g A GRS B Rl R B R # fy Referencelnput 558 E 1Y EHS I el A AR (E

£ DoMatlab FEIEEEZ M-file

N HEUREAO R E4RF AR M-file » FEHH DoMatlab 11T © {RE%A —{EfE4 f round2.m #Y M-file FEFIEESAL C:\M
File 1> HZ R B = round(10 * A) / 10 ¥f A /NEEILU T —LfPUFE A » FIAEZR A AA X2 55— (Hi@iE
HYERSREORIETERARR - HAPEROT -

1. E4eAE Editor g# A cd('C:\\M File') » fEPEE (current directory) sREZE C:\M File BRI » i 58
X2_DATA HYZE (& fy A ©
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- ™
o/ DoMatlab Editor (Matlab) |E=REERC

oaE o

Script* | Help & Examples|

£% Matlab script file
cd('c:\M File");
B = H2 DRTR[1};

4

Ln4Coll

153

2. /A DoMatlab Editor H#igi A round2 PAEA{T I M-file » ZE)EE round?2 A H S8 5 B » ] DoMatlab Ayl H 8
R Y NItk B AA Y e

.
| ol DoMatlab Editor (Maﬂabmbléu

oaE o

Script* | Help & Examples|

£% Matlab script file
cd{'c:\M File');

B = H2 DRTR[1};
round2;

¥ = B

4

Ln5Col 7

3. FHEA Editor » il Viewer / Channel Viewer 481, DoMatlab 455 - oG Z% EMD 25— (&% 78 & Ay ZRHE U
A AR -

(Sine, Square - AnCAD:EMD) - Matlab
T

] DoMatlab E4#HHY Source

|
0.3 04 0.5
Time [sec]
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1. BL Compute / Math / DoMatlab E4:—{& DoMatlab - & Properties / AsSource 5 True » B[ DoMatlab
TR TS BRI - WAL EEE R F RO AR G AR L -

. Property =)

. ()
4 DoMatlah
> MatlabEditor %% Matlab script file ¥ =
Colurmn-Vectors True
BerverVisihle True
| DmnpOutput False

—

AsSource ‘

Specify "True" if Dokdatlab iz to be vsed oz a muce.

2. £ MATLAB Command Window t§# A whos FEAEEISEEA T E - RS HImAER - S8{%£7H Y_DESC >
RIS e Y - FRFERME A 5 EIE A% Y_DESC ] »

e

Bytes Class Attributes

g§12 struct

3. ?%—FEKLJ\ Properties / MatlabEditor & 4::{5k - #EHE%E Y_DESC » £ A& | DoMatlab & DLUE 4= fir A #& =0HY
LRl o A ER o RHEI R — {I Impulse Signal - ¥F§—{f Project WWEELEE 1 E4 DoMatlab Source @ ZR1&H
Properties / MatlabEditor #: A 4miig 5 @ -

Property - E
4 DoMatlah
i MatlabEditor %% Matlab script file E
Colurmn-Vectors True
BerverVisihle True
DumpCutput False
A Bomree True
» Moduole
MatlabEditox

Iaflab script editor.

RAEGRER AT o AR TS LU 42— (] Impulse 315 > BRXAEATT -
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F ™
ol DoMatlab Editor (Matlab) L o o= e

JSAE 0

Script* | Help & Examples|

% Matlab script file
0.001;

[0:p:l];
length{t):
zeros(n, 1);
{round{n/2)) = 1;

i
B
t
n
T
T

4

Ln6&Col 19

FEIIEE p = 0.001 {ERHUREN > S ¢ ZHRITE RIS BRG] - S8 n ZHUERE -

155

B Y R

HENSE - FrA ERIBAIE SRy 0 0 AR RGN P ERERR 1 > BT v VB(EE I ELL

BIAESERK » 32 N ARER SE s il e #6582 % Y_DESC > 2541 T ¢

o-) DoMatlab Editor (Matlab) L E=REEE

vBeE 0

Script” | Help & Examples|

% Matlab script file
0.001;

[O:p:l]:
lengtht);
zerosin, 1)
{round (n/2)) = 1:

W ok E oot D e

Y _DESC.intervals = p;

¥ DESC.name = 'DoMatlab':
¥_DESC.length = n;

Y DESC.type = '3ignal’:
¥ _DESC.atarts = 0.0;

o0 o G 0

¥_DESC.units = "sec" :|

4

Y DESC.formats = "Regular';

Ln15 Cal 24

DoMatlab By 5{E {5 FHEERE - EffacmdizainT type & Signal ~ BAAHHH] starts [y 0 ~ KFEIE(L units

sec ~ HEAUIRF formats fy Regular HF28 » NILTHARAVSEERE EEH comment AYELS) > fEAIEE

Syl

i B B

HUiE#8HH Y DESC.intervals » HioJDAFE Y &5 - FRAERAEA DoMatlab Editor [f]%] Network fi%5 » £ DoMatlab
&% I Channel Viewer BJLIFEZ|E4 T —4H Impulse FH57

Matlab [DoMatlab]
T T

0.3

0.4

0.5
Time [sec]

0.6

0.7

0.8

0.9
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4. AT EEFIH MATLAB ML peaks FEEAER/NFy 49 * 49 HYREFE - 6 H RS AS at B EIR S3 Ar &R
(Spectra ) gt o Fr5d—1{# Project » #ZHEHEE 2 FEE4E DoMatlab {5%R > AFTFH Properties / MatlabEditor °

SoEEd—(f peaks E FoliiHaiat Y -
(a0 DoMatlab Editor (Matlab) & a5 e |
JBEE 0

Script* | Help & Examples|

%% Matlab script file -
T = peaks:l

4 b

Ln2Col 11

IRIB U T BN ZSEZE Y_DESC IYFTERANL -
(a0 DoMatlab Editor (Matlabl [E=REER )
JEE 0

Script” | Help & Examples|

%% Matlab script file -
Y = peaks;

[n, m] = s3ize(¥);

Y DESC.name = "PERKS';

¥ _DESC.type = "Spectra’;

Y DESC.lengtha = [49 49];

¥_DESC.atart = [0 0];

Y DESC.interwvals = [1 1]:

¥_DESC.units = ["sec'; "Hz']:

Y DESC.formats = ['Regular', "Regular']:

4 3
Ln 10 Col 41

TEASRIIAT -

aCETHH e i

L B Y_DESC.name = "PEAKS"; SCERNHE T B PEAKS -

il Y_DESC.type = "Spectra"; oS MERERI B Shoctra o

X d Y i 2 BEHCRS([E#  Y_DESC. lengths = [49, 49]; WF Y 24 > bl iraces] (row)
WIRHIE Spectra FFRIHAITE FAEE  FIFRA

X ol Y fECAaR Y_DESC.starts = [0 0]; o R A R -

X i~ Y il AR Y_DESC.intervals = [1 1]; YR R R By 1

X i~ Y iy B Y_DESC.units = ['sec'; 'Hz']; S x B2 BEA R oy ShEVER{L Ry Hz -

X il ~ Y #h BT Y_DESC.formats = ['Regular' ;'Regular'l;

ACE WY BEAS T 20HD Ry Regular FEREIIRoA -

ERZ XY EhET ~ SRR {ALL Column wise FypiffE > 228 Y_DESC. coords /5 HE TG /E Indexed A

WHECERISHL > TR PIRECE -
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P DoMatlab Editor {&BA463{T DoMatlab > [B]%] Network %5 » FLHFEESE DoMatlab » & Properties / Output-
DataType - i H {57 4& & Real Single-Channel Spectra of Rank-2(Regular : Regular) Data - |fij HAE# LL$#E E
Viewer / Time-Frequency Viewer 25 HHESE[E]

e

T | e &
BerverVisible True -
ChompCratput False
Asiource True

2 Module il

I Clas= DoMatlab
Hame Matlab
Input Port Zide Left L
Output Port Side Right 1
Execute Time 0.0640037 sec
Acceptable Diata, Twpes Real/iComplex Single/Multiple-Channel any-type of Rank-any {(Any,
Chutput Diate, Twpe Real Single-Channel Spectra of Rank-2 (Regunlar:Regunlar) Data

1

Ouiput Data Type
Dizplays the output data type.

Matlab [PEAKS]

Time [sec]

%]
=1
T

1
0 5 10 15 20 25 30 35 40 45
Time [sec]

¥ S (Related Functions)
Diff ~ Integrate

3.3.8 RMS

RMS (Root Mean Square) Fy T3E5 i By e FIAGHAEIRENV S H E - RE—EIFEAIRBERNFIE > £F
S e S A AR A B A i B R B A ] RMS {ELE R B AR Y B BT - BB g 0 E & RS
G Ef&ETER RMS {H > 2R G {E > FACHET o=l R BB I e fee i

#i (Theory)
T
RMS — ,/%/0 a2 (t)dt

Peak = v/2 x RMS

Peak-to-Peak = 2v/2 x RMS

Hrp T FRFEE - a(t) TEFTIREBVINERE G - ] ALAREN RS B fE 2K
2855 E (Properties)
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KIELHFEZEE (Real Number ) » B8 (Single Channel ) ~ %33 (Multi-Channel) » Regular BJz{5% ( Signal ) #i§i A o
HSEEFRSFN T HIERE -

Tvpe

= Integrate
Iethod Trapezoidal
RemoveDC False
StartP osition 1]
EndPosition end
Window 5000
Crverlap 2500
Module
= Yibration Level
RMs v

Bpecify the wibration level which inclueded EbE, Peal, Peak to Peak.

SRR SRER

Method FUERE BV 7% > 1l Simple (£51%7% ) ~ Simpson B Trapezoidal (#5124

StartPosition 55 e I sl el il YRR Eaa(E -

EndPosition &R ekl _Fayig 48 BHME -

RemoveDC ROERESTHT - B AR ERENSE

WindowUnit 27 Time Window 2 BEf7 » 0] BEHokELE (Sample ) EAEE] (Second) °

TimeWindow WindowUnit %% Second BEFVEIESEL - 30 E GG RREIY A/ » BUE Z BBAL R o« —RITTS - A8 bla HI DA
TimeOverlap ~ WindowUnit %% Second WFHVEIESEL - 3% E & % 2 M EBIVIFH R  sH9TEEE o TimeOverlap < 1
Window WindowUnit % Sample FFVEESEL - BEUEE RN A/ - BUE 2 AL /ERIELE -

Overlap WindowUnit #%E$2 Sample HFHVEIES 8 o s FE R HE 2 M ESHTEREEE - Overlap < Window °

Vibration Level §1fJ Type BEIEEZL T » 45 1S015242-1(2004)
FEfE RMS - Peak {1 PeaktoPeak & 774 » TEZ%HY Type = RMS -

BIARE BEHER

RMS st E— B N RENHIRE R P (E -
Peak (EGRHREERGE R IETX » IESLR ORISR E B IETLEHT RMS 69 V2 5 -

PeaktoPeak EEHRENENGE R IETZRY - IESZR HIPRIE R A (E SR IMERYAZRE R 2 X Peak

#f (Example)

LN s R WIAR P 8l - o ERIZOBEREEE - b BEICRSE2EEE > M 0 rpm fJIZEZE 16000 rpm > SRFAIZRRE
JECE TN WA £ _E 2R -

L EIRHRBIENTTEEHS Scale SHEEHAL Ry G > FHLL Channel Viewer $iZL - 41 T[E -
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Channel 1_G

5 T T T T T T T T T

1 1 1 1 1 1 1 1 1
] 1 2 3 ] 5 g 7 ] a
time {sec)

Channel 1_G

| | |
] 1 2 2 ] 5 & 7 g ]
time {sec)

159

2. WRBEOB IR RMS JRFE - Window 3¢5 BEUEARSR « IFRTR 1 Fb » VAT DUBEGR R - 18

ZIRBIREEAVE(L - b TEIPRBIEEENS IO > & ZEIREIAZZWIRE

Properties [
= Integrate
Iethod Trapezoidal
StartP osition 1]
EndPosition end {9.999975)
Comnst 1]
W ind o 40000
Crverlap 20000
Module
= Yibration Level
Tupe EME
Window

Bpecify the window overlsp while rolling: fwindow - 134
rolling b one data point, 0 i rolling b jumping over the ...

Channel 1_G-RMS
T T T T T T T T

05 - -

time {sec)
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Channel 1_G-Fm3

time {sec)

THBRF54 (Related Functions)
Scale

2ZEF (Reference)
ISO Standard 2372 > ISO Standard 10816

3.4 Statistics*

*This module is available in Professional only*
AHESHEHR At B S TR HE < TR - EEaUiEsHaT -
1. Basic Statistics : FFEIFZEAGET S8 sENRAME - B/ IME ~ 19 - BEET -
2. Covariance Matrix * 5HHEZZEGE 7 LB REGEE -
3. Correlation Matrix * 515 %3N 2 AHEIHEIERE -
4. Equiphase Statistics * 515 A SR FMAALGETHE -
)

. Kernel Smoothing Density : F|F%5E 2 #% 48 (kernel function ) 5FE Hiig A SHEE 2 MR EELR - Wik H LG
ke

Orthogonality Matrix : ¥ 2SR MR L 2 IEACMERER -

Quartiles and Quantiles : TJFTEERTEZ 28 53 ir BERL U 531 # -

Rolling Statistics * HHEEHHE R EHETHE -

Hypothesis Test : ¥t &k R ERTTEITEOE R ~ BEERE 7% - HIETE B2 R -

10. Least Square Fitting : DU/ NP I7 7RSSR M0 R Hh &R - 1E—4HRF ] 271 S 4R e P 71 o et i AR )
K

© o N o

3.4.1 Basic Statistics®

*Only in Professional*

Basic statistics 2 TEE I AL DR i A B3 AL RSO T A -

#?HH (Description)

& X = (w001, on1} REEIER N 09851 CRESERIEE]) - Basic Statistics $ E T FI& TH45 1A -

4iatE HE A
Sum Noi B ET R4
_ N
> .
1=0
Min - Bty IME -
Max - BRI R E -
Mean STREER AR
1 N—-1 4 {E A
N 2T
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HatE

At

Geometric Mean

Harmonic Mean

Trimmed Mean

Median
StdDev

Variance

Coefficient of
Variation

1 N—1
o? = N (z; — )2
1=0

N-—1

1

82 = ﬁ ((Ei — {f)2

1=0

7 % 100%

X

2 % 100%

X

R
- 2R
%« \OREE 24
AT -
SR T %
FIRE LT -

BRI BUA
Ry et T ERREE B
(%) &R X FE
FFiz » BHEEEIERREE
HIEER G RS 5B oy
JERER - F T HYERGR(E
TEREES > qupte]
PEBRES | TPl (B T
IERR AR o

BRI g -
REAEE > A[HE(LRHES
BRI E AT
PR EERIbER
Rl A S AR
REHE SRS
( Biased Moment
Estimation ) °
EILERRIEA - 5T
BREAN w2 A2
#£ (Unbiased
Moment
Estimation ) » T4
FAZRHE (S RO

3 o
THE &R 8 B8
(BEREZAETT ) 0 R
LB IR - i
SERI AR EHE( B
R B (Biased
Moment
Estimation ) °
BILERREAL - &
BEANmG B R
#7 (Unbiased
Moment
Estimation ) » AL
FHZRHEA BRI RS S 52

% -
ARG EAY

grkt - AR LI 4
BOHE A s iR
J& (Biased Moment
Estimation ) °
EILER A - 5T
BREAN w2 882
&8 ( Unbiased
Moment
Estimation ) » a4
g SR A BRRG S S R
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GistE K &t
Skewness N LG R > FHDAHERL
1 — 3 Bl e A
9=y 2 @) Mo Bl = o
=0 PR R A =
KJ5 (Biased
Moment

Estimation ) °
BILERAEA - &
_VNIV-1) g BREANRG 2 RS
! (Unbiased Moment
Estimation ) » A A
FAZRHEA RIRRRE -
Kurtosis LIRS > 2R HE(S
T = P BRI B e
o1 2 (@i—2)" =3 o AR - B0
= U MR R DA
TRZEAITUR TR 3
( Biased Moment
Estimation ) -
o 2 TR - 3
Gy = nn+1)-3>, 0 (@ —2)"  3N-1) 1= NE N T fepd o
(n—1)(n—-2)(n—3)s* (N —2)(N -3) (Unbiased Moment
Estimation ) » B[,
FAARHEAG RS -
Semi Variance HERETR > R
e g L omi<z B FERLEGIP
0 ooz I 7 BPIRE
( Biased Moment
Estimation ) -
o L
1 o BREEAN R 2 AR
no1 2 @2l 5 EE (Unbiased
Moment
Estimation ) » a4
RS i
BLE -
Semi Standard RIS R 7 s
Deviation \J N-1 #r (Biased Moment

[(z; — Z)b;]2 Estimation ) FHfREE
i=0 Bl Ryt e
# (Biased Moment

Estimation ) °
EILER A - 5T
J L V-l BEA N 2R

_ [(z; — Z)b;)? HfEAEZE (Unbiased
i=0 Moment
Estimation ) > A4
FHARHE Al RRRG - AEAE
;—‘E__I': °

SBERE (Properties)

AIEAH B EE (Real Number ) ~ ###7 (Complex Number ) » EE3# 78 (Single Channel ) 52637 ( Multi-Channel ) »
Regular f7H5% (Signal) A - HEISBUEFRFYIA TR -



View Statistics...

Unbiased
Moment
Estimation

Trimmed
Fraction
Trimmed at
Ceiling

AcrossChannel °

FE7E% PerChannel » 455 A—{F 15 x n HYSEMEH » EHH n Afg AHY channel
B0 15 (@B BEtEMNSETHE @ #Hiig=0E Indexed HYEEEF} -

e Ky AcrossChannel » STE[E—{ERF LIRS T - # AGRSEHETA@EN 15 (@5
FHE - ek —E 2 ESTE S 15 {E channel - KRG AGHSTAHNE -
BEL Reporter fEFHUREL T REEER -

b AB R Bk (Sample) » EIJ 5%7% True (Unbiased Moment Estimation )
ETHETRELE DA (P0pulat10n) EET &

K27 EER TS (Population ) » E[ln] LLE%E False ( Biased Moment
Estimation ) » s1E R fE4 &=

EUHENIEELL A LA TR % -

B ECELLB T 2 BB B Ry NECEERS - BEFEEUAT—BE (SEEE S False) BUER
—BE (ZEEE B True) BB Trimmed FYEEET o
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Property IE\
PerChannel
[+ View Statistics. . Basic Statishics for "AnCAD-EMD"
Tinbiazed Moment Estimation | Tirme
Triwm Fraction 0.05
Triwm at Ceiling False
> Module
Basic Statistics
SHHTHR SYEF THEE
Stats Mode A A SRR B2 imiE o IS ENEEewiBARL » £15 PerChannel Fl PerChannel

.
ZARNY

True

0.05

False

&5 (Example)

s T B O T Y B ARG T AT

1. J/* Network % 75§ Source / Noise gl —{EFE (FHE /A H G )

Statistics » FfEL#E Basic Statistics /Y Properties / View Statistics... BrRaTBE4ER -

=

[ \:\Hew Satistics. Basic Statistics for "Noize"”

Tnbissed Moment Estimation True

Trimn Fraction 0.05

Trirn at Cedling False
» Moduole

Baszic Statistics

& I Compute / Statistics / Basic
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P

ul Report for Basic Statistics for "MNoise”

] o S |

General

- 3

-’!_] 2

Basic Statistics for "Noise"

Basic Statistics

Channel

Sum

Min

Max

Mean
GeometricMean
HarmonicMean
TrimmedMean
Median

StdDev
Variance
VariationCoef
Skewness
Kurtosis
SemistdDev
Semivariance

CH1

9.06
-0.998
1
0.00905
MaM
-0.0633
0.008
-0.00801
0.584
0.341
64.5
0.0257
-1.2
0.41
0.168

2. SyETi—IETZ

A Conversion / Merge to multi-channel IR 81 Noise 45

CHAPTER 3.

& By Multi-channel

SHEfH4H (COMPUTE)

afEE > Jell

Viewer / Channel viewer #4g#I4E5H > B A Stats » B35 Basic Statistics Y Properties / View Statistics... »

Basic Statistics fREFRISEHHAIT -

—

5

(Noise, Sine) - ToMulii

” Mﬁ MI' i M

qu I"M'{WW\'.““’WMW Ml | Ww I

Time [sec]
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F"Dﬂ Report for Basic 5tati
General - 3 L

Basic Statistics for " ToMulti"

Basic Statistics

Channel Moise_CH1 Sine_C..
Sum 9.08 2.44E-13
Min -0.998 -1
Max 1 1
Mean 0.00905 2.39E-16
GeometricMean MaM MaM
HarmonicMean -0.0633 -1.82E-13
TrimmedMean 0.009 3.33E-186
Median -0.00801 -1.84E-16
StdDev 0.584 0707
Variance 0.341 05
VariationCoef 645 2.95E+15
Skewness 0.0257 -4.39E-16
Kurtosis -12 -15
SemistdDev 0.41 05
Semivariance 0.168 025

4. BE Basic Statistics T E¥I| FAYS% o (FEUEEE R By Scientific » /NGRS EEREE Sy 5 (L > S{&aCi5H# Refresh
SR > HASRBRAT -

.En'i REEDrt for Easic Stati

vk

al %

Basic Statistics for " ToMulti"

Basic Statistics

HarmonicMean
TrimmedMean

Semivariance

-6.32983E-002
9.00301E-003

1.68261E-001

Channel Moise_CH1 Sine_CH1
Sum 9.05663E+000 2 43694E-013
Min -9.98320E-001 -1.00000E+000
Max 9.99527E-001  1.00000E+000
Mean 9.04759E-003  2.39347E-016
GeometricMean MaM MNamn

-1.82409E-013
3.32820E-016

Median -8.01433E-003 -1.83697E-016
StdDev 5.83971E-001  7.07107E-001
Variance 3.41022E-001  5.00000E-001
VariationCoef 6.45443E+001 2.95432E+015
Skewness 2.57195E-002 -4.39186E-016
Kurtosis -1.19944E+000 -1.49999E+000
SemisStdDev 4 10196E-001  4.99750E-001

2.49750E-001

5. BYME—{EEHYEZE S > Source / Noise 4= —{[# White Noise » i H## % HHT / RCADA EEMD - #% DA
Channel Viewer #{7& H45E -

m_»gﬂ RCADA: EEMD .I_..EI Yiewer [1] |
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Noise - RCADA:EEMD
| T T T T T T T T

“ U i .ll gt a4

i WW | [||r T e R Tt f——%

'1 1 1 1 1 1
0 [].1 [] 04 0.5 0.6 0T 0.8 0.9 1
Time [sec]

& RCADA EEMD ##2% Compute / Statistics / Basic Statistics » #A{& Properties / Stats Mode #$E
AcrossChannels » %1% DL $% Compute / Channel / Channel Switch > Channel Viewer BiEEH4ER > 7] LUFI A
Channel Switch BEfER[ERAE » A ENSEE -

m_»; | RCADA::EEMD 5,}_..5 | Wiewer [1] |

=
StatsMode AcrossChannels
Tnbissed Moment Estimation Tme
Trimn Fraction 0.05
Trirn at Cedling False
» Moduole

Baszic Statistics

FHBS4 (Related Functions)
Equiphase Statistics ~ Rolling Statistics ~ Merge to Multi-Channel
2% (Reference)

1. Michel Loeve, “Probability Theory”, Graduate Texts in Mathematics, Volume 45, 4th edition, Springer-Verlaf,
1977

2. Joanes, D. N.&Gill, C. A.(1998) Comparing measuresof sample skewness and kurtosis. Journal of the Royal
Statistical Society (Series D): The Statistician 47 (1), 183-189.

3.4.2 Covariance Matrix*

*Only in Professional*

R BB TRRIHEY & B S IH-POEAVECHBEE - SERIE > ARWEYZEMHE - ERRAEREYIZE8
HERE - A ZEEBE TR R AL > A TR S B I 2 828 BB ple— (el $h S S B e -

EREH (Description)

X ={zo,z1,.-sxn-1} Y ={y0, 1, -, yn—1} FyWNsHE] - R4 > 8 EE (Covariance) 5HEAIT ¢

1 N-1
covll) = N Z (i — 2)(yi — ¥)

=0

He 2~ g sl R ESIH P E - EFEEA ARG Z (552 (Unbiased estimator) » AIGHER
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N—

cov(S = Z

=0

A —#H%iEE (Multi-Channel) HYEY1] » @EER M > QIR EEREEVIE / BT AR For BB R
FEpE

[Cix] = coug,

Hep 1 k REFEERT - LPIERAVE A (Diagonal terms ) FiE% il EEG AR > A :

N—

con® = = Z FONCRON
=0
N—

covkk— Z — E0)(y® )

283 %E (Properties)

A7 EE (Real Number ) » %3878 ( Multi-Channel ) » Regular AYEH5% (Signal ) i A ° B —E M * M 1Y
T AR > Hofr M RiEiE R > S E0E Indexed BVEUEE R} - 5TH4SETY Properties / View Matrix... B[I AT BHEL
Reporter fREEE]

Property IE\

Covariance Matrix for "RCADA-EEMD"
Tinbiazed Moment Estimation | False
> Module

Covariance Matrix

28 Unbiased Moment Estimation » A EEEE A5 B AN RAh 2 L8 SEIEME - FEEC Ry False o
#if (Example)
DA B BRI TE 52087 Foiian A GRS e T HAR RE AR

1. JA Network iz 48 » B85 Source / Sine Wave BlliE—{EI1F5Z8 - MUK TEEHE By 10 Hz » S2E FH AR
EIEZ > —{E % EH Properties / SignalFreq = 5Hz » 55— {I/EZZQZHE/E\Z Properties / Phase=180 & (EEfir k&
Degree) » fx{%{# ] Conversion / Merge to Multi-Channel ¥ = {lEzH5%45 & B —1E Multi-Channel HJEH5% - DL
SRS A —(EHE%R By 10 Hz AYIESZRY » #8225 5 Hz B@E?Zfﬂﬁi&fﬁﬁl@ﬁ% 180 FERYIESZR © LA Viewer /
Channel Viewer 4&H 455 » Hrp BALFR Sine » EE4RAFR Sine2 » 4143XF% Sine3 -

Y
v ToMulk i v |1 Viewer [1]

'iﬁﬁ
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Property \El
» Moduole
4 Sowrce
Tirne it BC
TimeLength 1
SamplingFreq 1000
Diatalength 1001
SignalFreq 5
Aplitnde 1
A plitndeOffmt 1}
Phase 0
TimeStart 0
SignalFreq

Specify the frequency of the generated genal.

Sine2 WIS EEEW LIE -

Property \El
» Moduole
4 Sowrce
Tirne it BC
TimeLength 1
SamplingFreq 1000
Diatalength 1001
SigmalFreq 10
Aplitnde 1
A plitndeOffmt 1}

Phaze
Specify the phase in degrees,

Sine3 HYSHEYEL LIE -

(Sine, Sine2, Sine3) - ToMulti
T T

Time [sec]

2. £ ToMulti £ 774% = Compute / Statistics / Covariance Matrix » Bi#EH Properties / View Matrix...jkHHETHE
GESR o FEHITER O RS allati 5 CayE8 RE - @ SN otavE RE&Y 0.499 » Crp ~ Oy J& Sine B Sine2
HIELEL » HABM]N - FoRMERIREEAHRE » Cos ~ Cao [FE Fyfl/ME > [F/HE Sine B Sine2 2 fEAHRHE 5 Sine
Bl Sine3 fpHd X HETEAVRIED - HETHREER R -0.499 » AAFRFIEHGE A& tEHR -

| Torulti j}—p! ] Wiewer [1]

iiE
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| iz A \EI
4 {Lovanance Matrix;
[ View Matx... Covariance Mateix for "ToMualh"”
TUnbissed Moment Estimation  False
> Modunle
Covariance Matrix

—

[ —— B
asl Report for Covariance Matrix for "ToMulti" - Elé‘g

General -5

ol %

Covariance Matrix

Covariance Matrix for " ToMulti"

Channel Sine_CH1
Sine_CH1 0.4995
Sine2_CH1 3.953VE-14
Sine3_CH1  -0.4995

Sine2_CH1 3Sine3_CH1
3.9537E-14 -0.4995

0.4995 -3.9655E-14

-3.9655E-14 0.4995

169

3. FBA—{EHrAYEEZE - LA Source / Triangle Wave &4 —4H =FF; » F% I Compute / HHT / RCADA EEMD
HEH =AM IME > 5 E45 5L Channel Viewer 484 o Viewer Y Properties / Multi-channel Display 5

List » Viewer Height 3% 350 » AJLAFEE|IL53H 9 (B ERYEHGE -

o

Triangle - RCADA:EEMD

4_ - T T T T T T T T T
3+
2 -
1 =
[] -

1 1 1 1 1 1 1 1 1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Time [sec]

4. 7 RCADA EEMD 1&HE F## - Compute / Statistics / Covariance Matrix » 51 &% IMF 7 Y88 FLEGEE -
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[ - — — N
a5l Report for Covariance Matrix for 'RCAD&EEME‘ El&‘g

General * 5 LT

Covariance Matrix for "RCADA:EENMD"

Covariance Matrix

Channel IMF_h1 IMF_h2 IMF_h3 IMF_h4 IMF_h5
IMF_h1 49158E-05 8.3717E-06  2.8812E-06 9.3774E-07 -2.076E-
IMF_h2 8.3717E-06 000077412 00033412 -45724E-05 -B.5951E-
IMF_h3 28812E-06 0.0033412 0.32592 0.00045058 5.1784E-
IMF_h4 9.3774E-07 -4.5724E-05 0.00045058 9.8699E-05 1.3839E-
IMF_h5 -2.076E-07 -8.5951E-06 5.1784E-05 1.38309E-05 1.0134E-
IMF_h& -6.0437E-08 9.8212E-06 4.5037E-06 1.2747E-06 4.2725E-
IMF_h7 -6.3383E-10 2.7889E-07 -6.0206E-08 -34731E-08 G6.6112E-
IMF_h8 28103E-10 -1.2202E-08 -1.483E-09 -3.8271E-09 4.2621E-

IMF_residual -9.5475E-07 -0.00015605 -0.00036999 -B.8964E-06 -1.1321E-

a4 LI k

SEEE R E AN A B R IE BRI - (B RIERMEYIEMHE PR L@EHE - R IERVGRMANR -
EREARMESIEAHER PR @SN - BEEVERIEAERE o S5O EREIERRA S A I R S M Ay S R -

FE#54 (Related Functions)

Correlation Matrix ~ Orthogonality Matrix ~ Merge To Multi-Channel ~ RCADA EEMD

2% (Reference)

N.G. van Kampen, Stochastic processes in physics and chemistry. New York: North-Holland, 1981.

3.4.3 Correlation Matrix*

*Only in Professional*

HEBA8 (Correlation Coefficient ) B[R IEAHLAYIEEE B - TS HATALBINIARRRRZS - 142570 % WG 2
R » BT S5 HE A L R A 4 B -

EBH (Description)
S X ={z0,21,...,xn-1} > Y ={yo,y1,.. ., yn—1} FRIEHED - AIMEHEAZE (Correlation Coefficient ) ZFHHEANT -

1 N-1
Pzy = N(Tmﬂy ; (-T'L - »T)(yz - y)

Hrb 2~y 0l BWEEIHEIEE > 00 ~ oy 5701 B EE IR 2 - BEEFEARAN RS Z (T2 (Unbiased
Moment estimator ) » Bl| 52 By

N— 1

Tey = — 1 sx
z=0

Bt vy, RyWASEARESIAERIARE 5. ~ sy DA R RIEGIHIREARLE RS - MG E 5% 7 1F A I8 REPR LN
BN 7 -
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EH—MH%EE (multi-channel) AYEF - HHEER M > QIS EERHENEE BRI RE TR AR B0
e

[Rix] = 71,

Bl k FyimiE S -
SBEE (Properties)

A7 EE (Real Number ) » %33 ( Multi-Channel ) » Regular Y5 (Signal ) i A o i A—(E M x M 1Y
ﬁﬁ/iﬁ[@ M By channel # > TR Indexed AJEU{EE R} » 72 Properties / View Matrix...BIE] f] Reporter f7%5
EFFRAER -

Wigw Matrix. . Correlation Matrix For "EMD™

Unbiased Moment Estimation  False

[

Correlation Matrix

28y Unbiased Moment Estimation » A BEEE S5 B AN RAL 2 MBI (GREIER - FHECFy False o

4 Comelation Matrix for "ToMulti® - O] x|

Correlation Matrix for " TolMNuli'

Correlation Matrix

Channel | CH1 Mais | CHZ_Sine [ .
T ot i PRk R
CHZ Sine | 0.000860923042326481 1 ]

CH2 Bquare  -0.0110652395069591 0.899700188055197 . -
Eiu Triameda 102091 5204407177 1 O09EATA G 2ATE ini_l

#if (Example)
DA [EI AR A BRI TE 5208 Rl A GRSRE+ B AR (R BUERRAS IR

1. J* Network ¥ T4 » B8 Source / Sine Wave Bll2&E—{E1E5Z87 » MO FHEEAHZR Fy 10Hz » HEE A& RT
{EIF5Z8 » — {7 s%EH Properties / SignalFreq = 5Hz » 55—({E 7% EH: Properties / Phase = 180 [& (B fir
By Degree ) » B¢ &#F Conversion / Merge to Multi-channel & = {45 & E¢—(E Multi-Channel BYEHR5E - DL
B ADS (AR B 10Hz (YIESZE, - #83R Ey 5Hz AYIETZG DU AN RS 180 EMYIELRY « DL Viewer /
Channel Viewer 4gH455 » Hrp BAFR Sine » EE4AFE Sine2 » 41433 Sine3 -

3
w [ ToMulki i J Viewer [1]

'iEF
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E Source -
Tirnelnit sec
TimeLength 1
SamplingFreq 1000
Datalength 1001
SignalFreq
Amplitude 1
AmplitudeOffset 1} b
Phase 1] -
SignalFreq

The fFrequency of the to-be-generated signal

Sine2 Properties

Properties
EH Source -
Timelnit sec
TimelLength 1
SamplingFreg 1000
Datalength 1001
SignalFreq 10
Amplitude 1
AmplitudeCffset 0 b
Phase 180 -
Phase
The phase in degree

Sine3 Properties

Sine - Tokulti

CHAPTER 3. &1Ef54H (COMPUTE)

0.5
time (sec)

2. £ ToMulti & /5## I Compute / Statistics / Correlation Matrix » %5 E Properties / View Matrix... Bk ETE
455R o FEPHESAEIE Ry RS el B CHUMHERBGE > Rt 1 522 HHREE > Ri2 ~ R 52 Sine i Sine2 AYLLESL
HAH&T Ry 7.91537 x 1071 » FRFIRIEMRIM: © Rao ~ Ros [FIfE Ryt ME > [F2E Sine B2 Sine2 t ZHEAHRM:

Sine B Sine3 Ry81 x Eh¥TREATWES > HATEES

m/,E [ TaMulti

Properties

E Correlation Matrix
Wiew Makrix, . Correlation Matrix for "ToM _I
Module

Yiew Matrix...
Display the correlation coefficients matrix,

Rk -1 REFEEEMR -

B —{E#FAVEZE > LA Source / Triangle Wave 4 —¢H =Y » F4% F Compute / HHT / RCADA EMD
SEH=AEN IMF > 3FE4ERLL Channel Viewer 481 o Viewer fY Properties / Multi-channel Display 5 &
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List » Viewer Height 5% 350 > RJDLET|FH43H 10 {E@ENTEHTE -

m_»; | RCADA::EEMD 5.}_..5 | Wiewer [1] ‘

EMD
45 e e e e e e P e e R
Ry Y o N Y N N N Y o N Y Y N VAV
3K e
L ! / : / ; / K I g _
0k =
a DI.1 Df? DfS D.I4 Dfﬁ DfB Df'.-' DfS DfQ 1
4. tirrie ( sec)
5. A RCADA EMD 1&[H % 4 Compute / Statistics / Correlation Matrix » 328 05T E H 2 IMF 2 fEIHYFHE]
58 -

m—»; | RCADA: :EEMD §,|—..§ U Wiewer [1] ‘

'-tﬁ Correlation Matrix for "EMD"

i General - 3 E

Correlation Matrix for "EMD'"

Correlation Matrix

Channel IMF.. IMF hd IMF h% IME. | IMF. IMF. | IMF.. IME. [IMF.. IMF residuval
dME"hl 1 01 01 B 1 O S 1 S N R U N1 (R
IMF_h2 021 1 0o0esz  -0o0vy o 01y 004 00672 -00616  -0.0425 -0.00481
IMF_h?# -0.123 00892 1 0144 0211 0o0s 0102 00917 00785 0.0985
IMF_hd4 -0.152 00717 0144 1 0.151 -0.1e 0138 0115 00772 -0.0506
IMF_h5 -0406  -0.117  -0211 0151 1 -0.18 0149 -0124 00892 -0.0952
IMF_ha 0.0366 -0.04 00e0s -0lda -0.18 1 0.35 0.19a 00314 -0.0606
IMF_h7 00211 -00672 0102 -0138  -0.149 035 1 0824 0238 -0.253
IMF_h8 00192 00616 00917 0115 -0124 0198 0824 1 0.271 -0.244
IMF_hg 000zl -00435 00785 -00772 -00892 00814 0238 0271 1 -0.298
IMF_residual -00%761 -0.00421 00935 -00506 -0.0952 -00606 -0253 -0244 03293 1

6. FE[HERYH IR RS E S B CRUMHB (R E - FrPAER 10 B T AR B RAVMHEE (A %R IMF_h5 81
IMF_h1 > FoRiEM4HERSEARGRAMHEM: - HERR S BHVHEBGEER/ NS 0.1 > FHE IMF {7EtH
FRHBEPAEAR DN

fHEIFE S (Related Functions)
Covariance Matrix ~ OrthogonalityMatrix ~ Merge To Multi-Channel ~ Channel Viewer ~ RCADA EMD
2% (Reference)

Cohen, J., Cohen P., West, S.G.,&Aiken, L.S. (2003). Applied multiple regression/correlation analysis forthe behav-
ioral sciences. (3rd ed.) Hillsdale, NJ: Lawrence Erlbaum Associmtes.
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3.4.4 Equiphase Statistics*

*Only in Professional*

FMRMGFEHE - BetE —BREER M A > FIEI T REEMEER TRZNGEHE - EWETE HSE - BAEE
% EFE S =CH1 A Equiphase Statistics e

ERBH (Description)

X ={zo,21,..., a1} B —4EE S N VS - (i Equiphase Statistics BTt EHVEIIA/NE M > M < N > At
BFIRI3E K = Ceiling(N/M) {E/NEF > Ceiling() Fmv/ N FEGRIFENL » S/ NEFIRy P k B~/ TR
%t J BORBEINZITE - Al

PP ={opnm}0<j<M-10<k<K-1

AR E AR
M

( . A} e
4 [/} m\fumf\}ﬂ PKI ]

M\”\m/ MW“’T o W MW\/
g W e

0 0.1 02 03 n.|4 05

\ t\me(sec\[ J

N

Equiphase Statistics g2ttt &HE Py HHFEMAATEIER—4E > sTHEEAEHE » 240 equiphase mean HYEHELN
‘F °

I/\
I/\
|
—_

N\/ L
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JHEEE N/M AEERE > R —/NGIRE Mg < M > REEHAITER j < Mias

EILER J > Mg > STETRBER K -1

175

STEZTREER Ko

Equiphase statistics AJFTHEZEAEE - H K7L Basic statistics fE4HAH[E » RN FFE T - HGE20H Basic
statistics N2 » EEEM5 » B2 First quartile ~ Third quartile 81 Quantile FYEFAE S 2% Quartiles and Quantiles

foaH -
SBEE (Properties)

KA ZEH (Real Number ) » B8 (Single Channel ) 5(Z% 3878 (Multi-Channel ) » Regular AYE{5% (Signal )

BEINSE (Audio) BWA - SEIERAIT

Properties

E: Equiphase Statistics

Period 1]

Period Start 1]

Tirne: Linit sec

Tvpe Mean
Module

Equiphase Statistics

SWEm  2WER

THEE

Period e - BRI Rl - i A GRS 4RIV E 2+
Period Start S EMCIARSAIE » BT AsHERT - 0
TimeUnit R FE BRI - sec
Type WEHTHENSEE - Mean
Type BEIHEZRW T > S ENENRHENGSEE -
BETH TR HETEE 7R
Sum BHHEE -
Min BH IR/ ME -
Max E eI SN
Mean SEHE -
Geometric Mean 4§48 -
Harmonic Mean &5 -
Trimmed Mean &R 8 -
First quartile BEMEI S AE -
Median EedlEDeeRive
Third quartile HHIMU sy 2 =B -
Quantile BHNHI 8 -
StdDev O R -
Variance Eogdllinbda g
VarianceCoef SEELE -
Skewness BENHIRE -
Kurtosis BB RIS
SemiVariance R o
SemiStdDev PrEEfRE -

H B R SR EOE » Quantile IZEEE2E] Quartiles and Quantiles AR - HErdEt BHVERFHS

FfE4H Basic Statistics N °

#if (Example)

PL—4H Brownian Noise Afigi AGHGE »

%% Equiphase Statistics HY%IE&ETH

1. A Network $# 45814 Source / Noise » F§%Z Properties / Noise Type £ Brown » A Viewer / ChannelViewer

SR -
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=
E Noise
MoiseType Brown —
E Source
Tirnelnit sec
TimeLength 1 hd
Module
Moise
aF T T T T T T T T T
e
2r PEATLNTY /
M}, h"wﬂ‘v\.\\ J e
o 4=
o Sew,
i/
2 1 1 1 1 1 1 1 I 1
] 0.1 0z 0.3 0.4 0.5 0 o7 0.8 0.4 1
time { sec)

2. 1A Noise & 778 Compute / Statistics / Equiphase Statistics - HA4RHETHEL B Mean - Fi% Properties / Period
B 0.1 FEEDL 0.1 ¥ R STEZEIA N ETRIVEIE - &&LL Viewer / Channel Viewer fiiH455E -

E Equiphase Statistics I

011
Period Start 1]
Tirme: Lnik sec —
Tvpe Mean -
Period
Specifies the period,  The resulting output signal will hawe the, .,

Moise - EquiphaseStat
A F T T

AT

A6 -

| | | | 1 1 1 | |

] 0.01 0.0z 00z 0.0 0.05 0.05 0.07 0.08 0.09
time {sec)

3. #%& Type y Third Quartile - RUBHE T FEEM NMEFTR UL BRI 2 =(E -
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Properties

El Equiphase Statistics
Period 0.1
Period Start o
Time Linit sec

S i douartie -

Module

Type
Select a skatistics bvpe,

Moise - Equiphasestat

\x / NS \/\a\wf

o. 02 o, 03 004 0. 05 0. oa 0. o? o. os 0. og
time { sec)

=]

L

FERI#5S (Related Functions)
Basic Statistics ~ Rolling Statistics ~ Quartiles and Quantiles ~ Channel Viewer

2% (Reference)

1. Michel Loeve, “Probability Theory”, Graduate Texts in Mathematics, Volume 45, 4th edition, Springer-Verlaf,
1977

2. Joanes, D. N.&Gill, C. A. (1998)Comparing measures on sample skewness and kurtosis. Journal of the Royal
Statistical Society (Series D): The Statistician 47 (1), 183-189.

3.4.5 Kernel Smooth Density*

*Only in Professional*

Kernel smoothing density estimation FLAIESE{E (non-parametric ) iY77 A5 B HE Y AR 2 iR 8 ( probability
density function ) °

EREH (Description)
YR X = {xo,21,...,xNn_1} * RIEHIHY kernel density estimation £ :

1 g x—xz
)= i A

Hrr h EEEHEEREN 2% > BISEEE (smoothing window ) FURE » K EMZEL (kernel function) o 75742

BESUT i 2 S E B AL B > PN (E R G T R4S R - DUETREE 2 B - fEfbS LB EAET B T B

Lo

285%E (Properties)

A2 EE (Real Number ) » BiiHE (Single Channel ) 5¢2% 3% ( Multi-Channel ) » Regular #Jz5% (Signal )

A B ERSR AR U E L - 260878 » Regular HYEHSE

Q%Z% FREA TR - 2EE KS Density ARG5S - —4H0 ARt E 4 — 40 R (EEE s HElst > 55—
Ry X BER > IR A S/ Ny BN SR » S (fi@E R Y Skl > RESIEEAR S E R ar‘@:

Properties

= Kernel Smoothing Density I
Type Cosine ;I
Mo, of Poinks 100 —
width Auto (0.152097620381169) -

Type

Select a kernel type For density estimation,
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e ey SHRER

Type % R EANTESRE - NEE K EVEHE Uniform ~ Triangle ~ Epanechnikov ~ Quartic ~ Triweight -+ Gaussian ~ Cosine » F
No. of Points  fitHEH5E < BEHUREEL -

Width SEBEEZERE > B b BIEHNEEEREATE S THIE Auto BEEECEE B il ERENERE -

TREHE RN ER

BT TEFE
Uniform
1
Ky={2 =1
0, otherwise
Triangle
1-— <1
PO L T T
0, otherwise
Epanechnikov
3 2
2(1— <1
K = (300, w1
0, otherwise
Quartic
1
K=o~ w?)?, ful < L
0, otherwise
Triweight
35 2\3
0, otherwise
Gaussian L
1 -1
——e 2%, <1
0, otherwise
Cosine
K(u) = 1 cos(Fu), lu] < 1.
0, otherwise

#if (Example)
1. 77 —{& Source / Noise » % H Properties / Noise Type £y Gaussian > Time Length 5% & 10 b F# E
Kernel Smooth Density » #%5 F XY Plot o

m_..g Bl kSDensity )}—.) [ %vPlot [1] ‘

Moise - KSDensity (Gaussian)

T T T —F T

=
i
T

KSDensity.f3)
=
T

1 I I 1 I
3 2 -1 i} 1 2 3 4
KEDensityx
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2. 55— H# Noise HF#LL Viewer / Histogram Viewer 48t > ¥ Histogram [y Properties / BinCount %2 5
50 » Percentage 545 True » RIE[EH NEIAVE HE -

mY»; 11 KSDensity ,l—.. 11 %vPlat [1] ‘

Properties
Module -
El Representation
BinCount 50
Colort [ Gray
Colarz [] Transparent
BrushStyle Horizontal e
Percentage True ;I
WalueTvpe Magnitude
IsDraviline False hd
Percentage

Switch percentage mode

Histograrn - CH1

o= 1 1 | I el
-2 -2 -1 o 1 2 2 4

a W TR E I B AR 2 2 AHEHY » kernel smooth density f2 1A kernel function fEF8{E H PR UM SRR B m A8 1) 25 [
PR > T histogram & DME & T B EE A N BUE S £ fUEER  H AT R EE R E X i b
FVEFE & 1 0 0 histogram HY Y §ilff B2 35208 -

i KSDensity Yy Properties / Width 8 A—% > SHEE] 1.2 > AIEZIGERE P -

Properties

B Kernel Smoothing Density ~
Tvpe Gaussian
Ma. of Points 100 —
width 1.2 W

Kernel Smoothing Density

Moise - KSDensity (Gaussian)

T T T T T T T
Hozp
=
=
[
&
& nar
[ux)
¥
1 1 I I 1 I I
3 2 1 a 1 2 3 4
KESDensityx

FHRR$E 4 (Related Functions)

Histogram ~ Noise ~ XY Plot
2% (Reference)

T. Hastie, R. Tibshirani and J. Friedman, The Elements of Stbtistical Learning, Chapter 6, Springer, 2001.
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3.4.6 Orthogonality Matrix*

*Only in Professional*

TEACMEREH 2 E A TER LAY TS (Dot Product) » FRNERSEIEAS » HIH(E &% » 5] DLHLE EMD :EHY IMF
k> FEE IMF B S TR -

EREH (Description)

2 X ={zxo,z1,...,xn_1} ' Y ={yo,y1, ..., yn—1} BWEHEF] > QI EZEER BRETIRINE > 5TEOT ¢
XYy S s

LYo D

A M HES - EHEE RS EERER RO T

orthyy, =

[Olk] = orthy

H 1> k FyiBiEamss
2855 E (Properties)

AIEAHFHZEE (Real Number ) » 253878 (Multi-Channel ) » Regular #YER5% (Signal ) #ifj A ° B A—(E M x M 1Y
JITAERE > M Ryl AGHEERYEER > AR =UE Indexed IVEUEERL « 72 Properties/View Matrix...B[I7] H Reporter
REEIETREER -

Properties

Module
E orthogoenality Matrix
Wigww Matris,.. Orthogonality Matrix for "Ti J

Yiew Matrix...
Display the orthogonality matrix,

¢H Orthogonality Matrix for "ToMulti® oy ] 4

Orthogonality Matvix for " ToMNula"

Orthogonality Matrix

Channel | CHI_Sine [ CHZ_Nois |
CHI_Sine 1 0.00201316838850173
CH2 Noise 0.00201316538850173 1

#i# (Example)
DI [EI R A AR A TE 52087 Ryl AGRERE T » EACHEAER ¢

1. A Network fiEd M4 - %42 Source / Sine Wave BllZ&—{E1E5%087 » PR FHEIER & 10 Hz > PR FHAIEM
BN » —{E % EE Properties / SignalFreq = 5Hz » 55—{E )} 5% E H: Properties / Phase =180 & (Eifir
By Degree) > & F Conversion / Merge to Multi-channel & ={f} 45 & A% —{# Multi-Channel BYERHE - DL
BRI RIS — AR B 10Hz AYTESZN » #ERF 5Hz BYTESZR DURAHAT RS 180 ERYIESZ: « LA Viewer/
Channel Viewer &g 455 » HARLGIF Sine » BELAFE Sine2 » 4143 Sine3 -

| Torulti j—pp [ Viewer [1]

iU
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E Source -
Tirnelnit sec
TimeLength 1
SamplingFreq 1000
Datalength 1001
SignalFreq
Amplitude 1
AmplitudeOffset 1} b
Phase 1] -
SignalFreq
The frequency of the to-be-generated signal

Sine2 Properties

Properties
EH Source -
Timelnit sec
TimelLength 1
SamplingFreg 1000
Datalength 1001
SignalFreq 10
Amplitude 1
AmplitudeCffset 0 b
Phase 180 -
Phase
The phase in degree
Sine3 Properties
Sine - Tokulti

0.5
time (sec)

2. £ ToMulti & 75$% F Compute / Statistics / Orthogonality Matrix » B5#EH Properties / View Matrix... gk
FTREAER - FEFEEATE O RS allatE H CIESY: - EbEMSt s E C/EARE  HER 15 012.0_{21}$ &
Sine B Sine2 FYELHET » HAHM/ N » FRMERIFH G IERS » Oz ~ Oo3 [FIE R/ IME > [F3E Sine B Sine2 H/E4H
HIEAL 5 Sine B Sine3 fy¥f X qli AV EY] » R HEEHREERF -1 -

3
wi | ToMulki

L

=
]

Properties

H: Module :

El Orthogonality Matrix

Wie Matrix, .. Orthogonality Matrix for "ToMulti™

Module
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4 Oxtho zonality Matrix for "ToMulti®

CHAPTER 3. &4l (COMPUTE)

=101 x]

Orthogonality Mafrix for " ToMulti"

Orthogonality Matrix

Channel | CHI_Sine [ CHZ_Sine [ CH2_Sine [
CHT Stme 1 T OTSRSO0 TR TEIEC Y a
CH2 Sine 7.91564938505544E-14 1 -7.93836524293159E-14
CH3? Sine -1 7038365242931 50E-14 1

FHEH#E4 (Related Functions)

Covariance Matrix ~ Correlation Matrix + Merge To Multi-Channel ~ Channel Viewer

2% (Reference)

Probability, Random Variables and Stochastic Processes. McGraw-Hill, 211.

3.4.7 Quartiles and Quantiles*

*Only in Professional*

Yo L BER ST L B o Sy (BB — B AR PR > Hoor i B S S E (8 5 oy EERVEUE - o L R AR R E 25%

50% ~ 75% ML EVEUE -
E?BH (Description)

% X = {wo, 21,

San-1} Ry dHEER N YRS - RIS 8RR Ry

P(X <uaq)<p= i
& DAREARRAYERS - — BRI ir8rE L BB i e B 7Y 25% WVEE > (L& ¢ £ N x 0.25 — 1 g - 8

oy Z (B E RIS -
REAEB P B i BT 17% HIEUE -

73r# Quantile HIJE S —fRALHY 8L > LAE 73 EERoffete » 40 17 28 (17th quantile)

il LB > I EEREZE (Bl g = N xp—1 A REE) - MIREHEGZ U NLE > (5758

ATTA R AR FAVET R A B A e -

P 7735 T 2R
Linear T =T+ (¢ — i) (@ig1 — ) S B R — RS T —BEA B MR PR EAM
i (7 q HIREE Sy -
Next point {”Cflm@)’ r=0 DUSHirfir B —BEATBUE & VRS 8 -
L floor(q+1)> r>0
Average g = (@i +21) SRR B TR —BEE R — BB (E IO B %5 s -
Weighted T = Tip1 + g(Tita — Tip1) SRR B HTET—BEA AT AR EE Y ST - T A
Average Hrpri & (N — 1) x p BYEEEEMS > Microsoft Office Excel AR -
g B NEER S -
Nearest {w <05 SR R BRI R B fr i -
Ti+4+1, g > 0.5

Hefri & (N —1) x p BYEEEE -
g FE/ NEER Y -

285 E (Properties)
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Properties

[ Module ;

E Quartiles and Quantiles
Wigw Quartiles and Quantiles... Quartiles and Quantiles for

Zuantile Method Mearest
Quantile Fractions 0.01,0.1,0.25,0.5,0.75,0.9,0
Module

KA E# (Real Number ) ~ #8; (Complex Number ) » BEi## ( Single Channel ) 5¢2% 33 ( Multi-Channel ) »
Regular AYEH5E (Signal) #iA -

SEECES A T E - AEHFER T B EI I o 8~ TP L% 5y 2 = EsE Quartlles (=R %%—Jff“ﬁ%(
Quantile Fractions % EAZETFER Quantiles {H » 281 View Quartiles and Quantiles... &k R &5 E st E4S
281 Quantile Method AIJE[#E## Quantile fYfHET157% « TN HIEE S 28N A TEEREH o

4 Quartiles and Quantiles for "Noise" 10l =l
General - 3 g

Quartiles and Quantiles for "Noise'

Quartiles and Quantiles

Chamel | CHIL |
AstCinarale 0505
Ind-Quartile | 0.0238
Ird-Quartile | 0.489
0.01-Quentile -0.976

0.1-Cuantile | -0.793
0.25-Cuantile -0.492
0.5-Coantile  0.0229
0.75-Cuantile| 0.489
0.9-Cuantile | 0.754
0.99-Cmantile 0974

J:.?%BIT View Quartiles and Quantiles... J/Eﬁ@fﬂEDEHEHﬁEﬁ » SR EAE R DA Column BB 23R -
—{& Column #71x Quartile 81 Quantile 4f% > 55 — Column 2 {&%E Column %‘B%ﬁf E; }\nﬂwjﬁl{l & Channel >
IJ_ Rows FE ={#VU57{E » £ HEHY Rows *{fé Quartiles » {HFEFF 281 Quartile Fractions 3K E © NEES T

2A2: 8 Quantile Fractions °

Quantile Fractions Wi 5 =0T BISE 7L ¥ - 55— M7 A2 B e e e Bds - B4 0.1 B2 0.25 2 i Al
0.2, (AOTTED » LA LA o3 8L -

Properties * 1 X

B Quartiles and Quantiles A
[ View Quartiles and Quantiles Quartiles and Quantiles for *N
Quantile Method Linear

Quantile Fractions 0.01,0.1,0.25,0.5,0.75,0.9,0(..) 3

Quantile Fractions
Specify the quantile Fractions,

8-

Properties L

= Quartiles and Quantiles ~
View Quartiles and Quantiles Quartiles and Quantiles for "N
Quantile Method Linear

Quantile Fractions 0.01,0.1,7%30.25,0.5,0.75,0(...) 3

Quantile Fractions
Specify the quantile Fractions.

F AR T Quantile Fractions 457738 » B 5 BeREE (AFE) » Q1R —RBEH Y AR R 5%
S8 > ATEASREUL R 7238 RydERY Quantile Member - (EH# A/ LA NHIHY Add / Remove fZHEHTH /5 Rt
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EUEE » SN DEA B R AR EE Member TEFEAY Quantile LR » 401 0.01 A% 1% Quantile » 4RHHSER
% > 35T OK SHENSERLTE - S7E A iE Quantiles A5 EISE R @RITAER View Quartiles and Quantiles.. 5 -

Double Collection Editor 2=

Members: 0.01 properties:

EINEEY =
=l Double
| Bl

Add Bemaove

Quantile Method N7 HFE 7% » 4377k linear ~ next ~ mean ~ weighted mean - nearest » HALEEHEHEH m R EAE

ST SHER THERE

View Quartiles and Quantiles EE~EtHERY Quartiles f1 Quantiles 455 - it

Quantile Method Linear ~ Next ~ Mean + Weighted mean - Nearest = Linear

Quantile Fractions A ES(E Quantile IYESTEE © [0.01; 0.1; 0.25; 0.5; 0.75; 0.9; 0.99]

& (Example)
PA—4H Brownian Noise Zyiigi AEH5E » 5FE Quartiles Bl Quantiles -

1. A Network %45 §#53 Source / Noise » F§#£ Properties / Noise Type £ Brown » [l Viewer / Channel Viewer
taHasER -

Properties

E; Module | =
E Noise

MoiseType Brown —
E Source

Tirnelnit sec

TimeLength 1 bl
Module

Moise

PNV
'}Mwmf% M‘v WM\I%M%

2
| | | | | | | | |
ul 0.1 0.z 0.z 0.4 0.5 oG 0T 0g 09 1

2. time { sec)

3. > Noise & /7 Compute / Statistics / Quartiles and Quantiles B ZIE/ 7 E{H » Bi¥E Properties / View
Quartiles and Quantiles... f@fR%5 5
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Properties
Module
El Quartiles and Quantiles
WEN = RaE N 20 Quartiles and Quantile: .
CQuantile Method Linear -%
Zuantile Fractions 0.01,0.1,0.25,0.5,0.75,0.9,

¥iew Quartiles and Quantiles...
Display gartiles and quantiles,

-'-i_i"?Quarl.i]es and Quantiles for "Noise 101 =l
Creneral - 3 m

Quanrtiles and Quantiles for '"Noise"

Quartiles and Quantiles

Channel CH1 |
TetCoartle 0337
2nd-Onartile | 0.978
3d-Quertle | 185
0.01-Quantile -2.08
0.1-Quantile  -0.586
0.25-Quantile 0.338
0.5-Quantile 0978
0.75-Quantile 185
09-Quantile 253
099-Quantile. 336

4. %H#E Properties / Quantile Fractions 3R 478 A [E MY 5T L(E > #% N 4REE/ AT Add #%8 (W TE) - F1E
Members EH—(E{E E 0 #J member o

Double Collection Editor d |

Members:

a[o.01
1|01
2025
305
1
5
B

e [»

= Double
Value 0

075
0o

099

0K Concel |

4

BETAR » AR YA E T SOE LBV E o th » BUIRRECE By 0.17 » SER&TE ~ OK # -
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Double Collection Editor e |

embers: 17 properties:

o | BEal|3
k]

01
05 =l Double

0.5
075
]
099
17

EEEEEERE

I

Add | Bemaove |

ok | Comcel |

4

5. EXRELEE View Quartiles and Quantiles... » B]IBE R4 7 —(E 17th Quantile -

{ﬂ Quartiles and Quantiles for “Noise® 101 =l
Creneral - 3 E]

Quanrtiles and Quantiles for '"Noise"

Quartiles and Quantiles

Channel CH1 |
lst-Quartile  -0.666
Ind-Cuartile | -0.115
3rd-Cuartle | 0.391
0.01-Cuantile -2.03
0.1-Quantle | -1.1
0.25-Cuantile -0.664
0.5-Quantlle  -0.115
0.75-Cuantile 0391
0.9-Quantle | 0.885
0.99-Quantlle 1.52
0.17-Cuantile -0.842

fHEETE S (Related Functions)

Basic Statistics ~ Rolling Statistics ~ Channel Viewer

3.4.8 Rolling Statistics*

*Only in Professional*

REIETHE - RetE BOtREE R M 8 > FETEEtEENEHETHE - EOPEE - WHEEIIELETR
HEETEIES > HEETFE IS Rolling statistics

ERBEH (Description)

S X ={xo,z,...,on_1} FB—4AEEE N WEF] > 1 Rolling statistics AT ERE W; £EB M > M < N> Jit
BENITEE R FRTR R W, = {2,251, &jem—1}  Hf 0 < j < N — M » Rolling statistics 5t 23T B RRI4ET
{E » 41 Rolling mean

| M
Vi Z zj,0<p<M
=i
FHEF—(E overlap {H p > p (UREE T —EEN - BL/VENRYTTE ZHFT—EEERAY - DL Rolling means F3{] »
FEBE AN M =10 > Rl {ESE—BE
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HINNE

r—f‘\_\ Maise
I T 5 T T
[ {3 Lag
Wy sa ¢ o N = a c®
Qauoﬂq = 15 -] = LA ] “ 9 o
an o [=3 o b =
& i a” o
= L
EHE Y =3
1 1 1 1 a 1 1 1 Gl 1

1 (-3 (L [HE 5 e (L [E3:3 (X"
k time [ 28c ) j‘

HEEHIRUE 02 9 > WEEFTR > 35 p=9 AEFE T —ERENHEETHIRUE 1 £ 10 & > B
1 10
Ho = 10 Z Z;
Jj=1

M=10

02} B,

R 4
S
(u}
[}
Q
o
=]
a
o
o
o
[a]
o
s}
s}
o}
a
a
=}
=}

0.4
L

il 01 0.z 0.3 0.4 0.8 06 07 0.8 0.4 1

3, ] time [ zec)

WERHHEE R 9 (B BEEE - 5 p="T" Al

M=10

0z 7

0.4

ol
[+]
aF
(5]
]
o
=}
o
o
a
o
a
[l
o]

=]
o]

s}
]

(5]
]

il 01 0.z 0.3 0.4 0.8 06 07 0.8 0.4 1

X, r time [ zec)

EARTEAELA 7 RS BEEE - DU > @By HIRE R

g-N=p
M—p

JHEEE m—p <1E > @HEYINRE K ATREERRRRAGIRN - EHE T e R erE o (ERAEBVERETR
AR > Rt
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Rolling statistics A HEIAELETE - THH ¥ Basic statistics H4HAHE] » FLEE NP -

S2BEE (Properties)

AIELH B ZE Y (Real Number ) ~ #8; (Complex Number ) » BE3#3E (Single Channel) 5% ( Multi-Channel ) »

Regular HYE[5E (Signal) A - ZEEELAT »

Properties

Module

E Rolling Statistics
Type
Window 2
Civerlap 1

Type
Select a skatistics bvpe,

S SEER THEE
Type TR EAYARETE o SRR R IR Mean
Window  EEBHIA/N > B Ryafaf T 2 (E% - 2

Overlap  #%71E rolling HFEEEB T ZHVEE - Window -1

Type BEIHEFRA T > st ENENRENGETE -

BETH AT BEHE R

Sum RS -

Min B R IME -
Max B R R AE -
Mean SEEME -
Geometric Mean 2&&3158 o
Harmonic Mean &% -
Trimmed Mean — EHHE L -
First quartile HHIHIY AL -
Median AR A gy -
Third quartile BHINIUSy 2 =5 -
Quantile Eg S paNIve e
StdDev IR -
Variance EgdllENp=Ey g
VarianceCoef SEFAREY -
Skewness FEHN0RE -
Kurtosis FHNHIERE -
Semivariance PR o
SemiStdDev PREAE(RZE -

By e IE e B IR S RS 7E » Trimmed Mean 55227 Basic Statistics 5B 4 > Quantile HYZ:855 265 Quartiles
and Quantiles FRIASCH: » HERGETEIVE B S Z1H4H Basic Statistics I °

#if (Example)

D)—=%H Brownian Noise F#g AEH5% » 518 Rolling statistics BYZITESEHE -

1. A Network $Z 45 §#53% Source / Noise » F§#Z Properties / Noise Type £ Brown » [l Viewer / Channel Viewer

R -
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=i 1=
E Moise

MNoiseType Brown —
EH Source

Timelnit sec

Timelength 1 hd
Module

Moise
g F T T T T T T T T T
P

] 0.1 0z 0.3 0.4 05 06 07 o] 04 1
time (sec)

2. J» Noise 7% J## Compute / Statistics / Rolling Statistics » H4% 51 {8 THE% /5 Mean » window FHZ% A 2 - LA
Channel Viewer #4558 -

El Rolling Statistics

Tvpe Mean

Window 2

Crverlap 1
Module

Moise - RollingStats

Z

2
¢
EEE

7
IS
f
&
T
"%
%

a 100 200 200 400 500 600 700 200 [=lals}
time (sec)

3. Ry window = 2> FrDIUER 2 25t EGEREFENSTZ A K > §8% window K/NEy 50 - BEHIVEE R T E AT
7~ > FFBLEE RollingStats [~ » % Network T.H%I |- Data Viewer IHEEFE Data count £F » £ F 952 » aJ&

HEERT K ERE -

Properties
BackColar ] White |
Wigwernidth default (750)
ViewerHeight default (180)
ListOrder 1
E Channel
-
Thanrel Coaank 1

Appearance
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NDiSE RUIIingStatS

a 100 200 300 500 ann ?DD SDD 900
time (sec)

[=]

fHEETE < (Related Functions)

Basic Statistics ~ Equiphase Statistics ~ Quartiles and Quantiles ~ Merge To Multi-Channel ~ Channel Viewer

3.4.9 Hypothesis Test*

*Only in Professional*

FeS TR — EEE TR LG - AR A GG T BRI © EFR T — (R REI iR - R
STEATRRS IR - AFERIF e 2 B R - AL E%x@ﬂﬂ%ﬁiﬁ

#i5 (Theory)

" %“ﬁﬁﬁﬁ%’z#‘“@ tEE - HESUED N HALZE - AR EEe e R A s - R Eaa =EE » &%
e ~ EIEIE A ~ FIETR SR ek

FE (e (Null Hypothesis ) @ B ERBURIH 2= R@I R & 2
HBfEEL (Alternative Hypothesis) @ HEREIEHATER BN HEDE -
1. Z-test :
Z-test Rl AGRSRAVTES (BEASES) » RefRaeRHia 71y - RRHiaies
n Ry AGHIREE (BEAEE) -
2. T-test :
T-test 1 A5 AGHIRAV LY (BEATLT) » BB RG-S - RRRAREERS - n Rl AGRSREE (BRARE) -
EhaEiz o ETEEEESRNER > BRERVTHE ERERSM (O TE) - AR E RS
REG ARG I > LRI Z-test » T-test » st RLHILRETBRFITGEREEE H AR M (2 - e B —

(EFE 48 AL e s lE - (DS %ﬁﬁﬁﬁﬂ’]bt@ N7 Significant Level) - FHRIEARE 74 Null (HRE)
RightTail (/5F) Al LeftTail (FF) (AOTED > HIETE S PHsERE I A B HIE -

L] T T L]
258 p-1645c_ +1.6450_ w2580
% o ok ak = ¥ =

—1. 900 _ +1.96%a _
i JX H+1.90 ch
90% Samples
— 95% Samples—

. - 898% Samples .
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§i%3)

191

&)

X, M=y Xy x

-— Eﬁﬁ—h— B —— Eﬁﬁ—'
TERFRE LiRFE

3. Var-Test ( Chi-square variance test ) :
Var-test F1 R AN REY - BEHSEERE  n Hin AGOREE (BRAEE) -
4. Runs-Test (Runs test of Randomness, Geary test ) :

£ Runs-Test o1 > BBEA P RPERAFENVEE » BEAT/NIVEAFIENEE - R /il a, b (B

IR E > 4] aaabbaaba » H] R=5 o
2% E (Properties)

Hypothesis Test HEHVUFE One-sample f#7E 7774 » N HEEHE B -4E0UfER E T /A1 S EEE
WH e

ST SHER R
View Test Results  F]f Hypothesis Test fatRsTE SR - 4t
TestType 7z Test ~t Test ~ var _Test ~ runs Test o z Test

WEFE T View Test Result & HIAMGELSR - BURGERUWTE -

BSRERATHR

SRATE SBER

Rejected BUNMBELE T ATBEHIE - EFUR True » Fon o] DU SRS - 2 AR gERE 2 ik -
SignificanceLevel &R AEREIIE TS AL RS /Mol g -

CI-Low i SRR Y EE N i/ ME > R EEER N R/IME -

CI-High [ R EE N R AME R EEERENRAE -

Run Count 2w (Theory ) » MEZRENE Runs-Test iy R -

Above Threshold
Below Threshold
z-Value

Bl R E M T EE -
El /N aE R I E -
4SS H HIRAE Runs-Test H - FoRet&EHMN Z H -

7Z-Test

Froperties
El Hypothesis Test

Wiew Test Results. .. Hypothesis Tests

H

£

TestTvpe z_Test
Mean 0
Sigrna 1
Significancelewvel 0.05
Hypothesis Null
Module
ST SHESER
Mean Eﬁfﬁl%ﬁ/‘jyﬁﬂﬁ °
Sigma SEE RFRG HVIEAE A -
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ST SHER
SignificanceLevel 35 E fEAERE FE R AVREE] > (5 & HFERAVLLR] o —feH FHaee fy 0.1~ 0.05 2 0.01 » GUEfv] - ZHEE
Hypothesis AERRIE TTA Ry Null (#2F2) - RightTail (55 > Hopli ABRRPHIEERIEAFSE) > Nu
LeftTail (/2R @ H i AERFELH/ NARASEEE )
T-Test
Froperties - 0 x
El Hypothesis Test
Wiew Test Results. .. Hypothesis Tests
TestTvpe t_Test
Mean 0
Significancelevel 0.05
Hyvpothesis Mull
Module
ST SHER
Mean ROE BRI - .
SignificanceLevel 55 7E fEAERE FE A VRERE] > (5 & HFERAVLLS] > —AeH FHatE fy 0.1~ 0.05 2 0.01 > GUEBv - ZHEE
Hypothesis aERRIE T77A R Null (%) > RightTail (£ > Hrpii ABRRHEEEANEAS{E) > Nu
LeftTail (7R » H i A BRI E L E NARASEESE )
Var-Test
Properties - 0 x
El Hypothesis Test
Wiews Tesk Results, ., Hypothesis Tests
TestType var_Test
Variance 1
Significancelevel 0.05
Hypothesis Mull
Module
ST SHER
Variance S E RIS SR e
SignificanceLevel  BCEEAE MM HIEE - (5 & MEBHIELE] » —fE REUE R 0.1~ 0.05 B¢ 0.01 - SE#] - ZHELE
Hypothesis BOEME J77E Ry Null (#2F) » RightTail (55 - Hm AERPEELMERNERFIME) 0 Nu

LeftTail (72F2 » Hii ABRSFEELHNRATSE)

Runs-Test

Properties - 1 X
El Hypothesis Test
Wiews Tesk Results, ., Hypothesis Tests
TestType runs_Test
RunsMethod AboveBelow
IsExack True
RunThreshold (Auto)
Significancelevel 0.05
Hypothesis Mull
Module
ST SHER
RunsMethod AboveBelow » UpDown
IsExact a1 & P-Value & HIEMEREEL - SEUIAFIE RunsMethod = AboveBelow ©

RunThreshold sCEF M - REBRDE S AN - ARy (Auto) > A AERIHY-PIE -
SignificanceLevel 3% EIE4B R HEFEHVERE] - AL R MREIEAVELE] - —fH RatE Ry 0.1 ~ 0.05 5¢ 0.01 - SE#]N - FIELE
Hypothesis SOERRIE J7A Ry Null (#82) > RightTail (F5R > H ABRPHIELAREAFIE) > Nu

LeftTail (7£F8 - Hoi ABRSFEELHNARATSE)
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#if (Example)
AE IR S (] - MR SEAR E AR -
#Hify—
1. Es—(EFFE RS - EeS s sk sy lei’jﬁii% 0.0 » EEAEZE B 0.03 » FRMEE 2 7T - FFEERIE -
F PR EE R E’HY?Q”ETE%@ LB 1001 WER > FHBEER A EERNE T A mE - 5ok s
1Ejm/@fr1§ﬁ§f:ﬂ5?5 HETT z-test FRIE ©

2. H4ELL Source / Square Wave & 4= —&H £ IBEREATER) © Amplitude 558 £ 0.1 - F 22 Compute / Statistics
/ BasicStatistics > £ Basic Statistics % [ View Statistics » #2Z Mean -

Properties

B source
Timelnit sec
TimelLength 1
SamplingFreg 1000
Datalength 1001
SignalFreq 10
Amplitude 0.1
AmplitudeCffset 0
Phase o
Svmmekry 0.5
TirneSkark 0

Properties

E Basic Statistics

Vieww Statistics. .. Basic Statistics for "Square” ]
Unbiased Manent Estimation True
Trim Fraction 0.05
Trim at Ceiling False

Basic Statistics for "Squaze”

i General - 3 L)
.
Basic Statistics for " Square" J
Basic Statistics L
Channel CH1
Sum 1.7
Min -01
hilax 0.1
hean ooy w

3. & Square % Hypothesis Test » #%2E TestType = z_ Test » Sigma = 0.03 » 2B LL View Test Results » &
KH TSR » ERETELRD SlgnlﬁcanceLevel RINTHRAR > BRI AR - Pl R e B R ek
EEEREEES -

e

|:| HyvpothesisTest | »

_______________________
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194
Properties - 0 x
El Hypothesis Test
Wiews Tesk Results, ., Hypothesis Tests for "square™
TestType z_Test
Mean 1}
Sigrna 0.03
Significancelevel 0.05
Hypothesis Mull

Hypothesis Tests for “Square” g@

i General - 3 4y

Hypothesis Tests for "Square"

Z-Test

Channel CH1
Rejected False
Significancelewel 00733
Loy -0.00016
Cl-High 0.00356

4. F % %E Hypothesis Test EF‘ SignificanceLevel % 0.1 > &5 48 MEEEHIEE KA » A% F DL View Test
Results » BIZZHREAIEERE - BRIETEHAY SignificanceLevel /NAEYEE » M HIELR - FTLIE © 1

TNN

i WA RAEL - WENIILMLIE -

Properties » 0 X
E Hypothesis Test
Vieww Tesk Results, ., Hypothesis Tests for "Square”
TestType z_Test
Mean 0
Sigma 0.03
Significancelevel 0.1
Hypothesis Mull

Hypothesiz Tests for “Square”

i Gensral - 3 4y
Hypothesis Tests for "Square"
z-Test
Channel CH1
iFejected True
Significancelevel 00733
Cl-Low 0.0001329
Cl-High 000326
#af—
1 s —{EHERCE 51 A - NI DRI - 48 7 CAERETR SIRNECTE - MR fpEtrs 55 71 ek

IEEE BT RGN Ry B RlsA Rl 08 > HETT t-Test

2. HSELL Source / Noise EA—4HEA4 1R 4E > SamplingFreq 5%7E £ 50 » Amplitude % 30 > AmplitudeOffset £y
50 - F#PEZE Compute / Statistics / Basic Statistics » £ Basic Statistics $## | View Statistics » EiZZ Mean °
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Properties » 0 X
Module
E Moise
MoiseType Wwhite
E Source
TimeLnit: sec
TimeLength 1
SamplingFreg 50
Datalength 51
amplitude 30
ArnplitudeCFfset 50
TimeStart 0

Basic Statistics for "Noize”™

i Gensral - 3 4y
~
Basic Statistics for ""Noise" 7
Basic Statistics —
Channel ZH1
gurn 2.51E+03
Min 201
[ T4.9
Mean 453 b

3. & Noise % HypothesisTest » %€ TestType = t_ Test > Mean = 55 » ZR1&FFLL View Test Results » EIZLH
eGSR BRETEHAY SignificanceLevel /NATHRAR » FESEEEAHHELE > Bt AR Ry S Rfias R B2 LA
GNE -

Properties » 0 X
E Hypothesis Test
Vieww Tesk Results, ., Hypothesis Tests for "Noise™
TestType E_Test
Mean 55
Significancel evel 0.05
Hypothesis Mull

Hypothesiz Tests for “Noise"

i Gensral B 3 4

Hypothesis Tests for ""Noise"

t-Test

Channel CH1
iFejected True
Significancelevel 00288
Cl-Low 442
Cl-High 54.4

4. FHEHEE Hypothesis Test 1 SignificanceLevle £ 0.01 » #HE4BE HEE 2SR EZE /N » KB LA View Test
Results » B2 H A EHIGER - ERIETHEMAY SignificanceLevel KAEEE @ EREEHSIEIIELS - FRLUEEE
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e o WA RN R BRI RIS T -

Properties -« 0 X
El Hypothesis Test
Wiew Test Results. .. Hypothesis Tests for "Noise"
TestTvpe t_Test
Mean 55
Significancelevel 0.01
Hyvpothesis Mull

Hypothesiz Tests for “Noise"

i Gensral B 3 N

Hypothesis Tests for ""Noise"

t-Test

Channel CH1
Rejected False
SignificancelLevel 0.0288
Cl-Low 425
Cl-High 86.1

=
L SR eRTTA Tl eg LU TR B > & PRI R RN 10 08 > 5T — s LR > $1¥ 101 g
HEITHRE > ERE AN BN E SO - NI EFAR AR B Rl N R B pl B — 5
M E AR B ]\ > #ETT Var-Test -

2. HAELL Source / Noise 4 101 (U PHEAFIIFRIER > SamplingFreq %7€ & 100 > Amplitude £ 4.5 > Ampli-
tudeOffset B 10 » FH#f#ZE Compute / Statistics / Basic Statistics > £ BasicStatistics % T View Statistics »
#1122 Variance ©

Properties * 0 X
Module
E Noise
MoiseType White
E Source
Tirnelnit sec
TimeLength 1
SamplingFreq 100
Datalength 101
Amplitude 4.5
AmplitudeCffset 10
TirneSkark 0

Basic Statistics for "Noize”™

i Gensral - 3 N

Basic Statistics

Channel CH1
i8um 1E+03 ¢
Min 5.55
bz 14.4
Mean 9.91

Geametrichean  9.599
HarmonichMean  9.26
Trimmedhean 9.91
Median 10
StodDew 2.49
Yatiance 6.18
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3. # Noise $# % HypothesisTest * 5% TestType = var_ Test > Variance = 10 » [K & RIAYE B E/NATHER &
FLE > FTLAEE Hypothsis = LeftTail » A& FF DL View Test Results » BlZ HAnEVEE R > ERETEHD
SignificanceLevel /NATEREL » HE SRR HELE - PRILHERT i (1SR pRRIAY AR . -

Properties * 0 X
El Hypothesis Test
Wiews Tesk Results, ., Hypothesis Tests for "Noise™
TestType var_Test
Variance 10
Significancelevel 0.05
Hypothesis LeftTail

Hypothesis Tests for "Noige™

(reneral ~ 3 r:,
Hypothesis Tests for '"Noise"
var-Test

Channel CH1
iRejected True
SignificancelLevel 0.00988
Cl-Low 0
Cl-High 8.98

FHRR#E 4 (Related Functions)

Noise ~ Square Wave ~ Basic Statistics

3.4.10 Least Square Fitting*

*Only in Professional*

sy I ER ARSI EIERaR - EFESRIEEET - ZIHEE - 580 - HLIhRELE Excel BRI LSS
SREVINRE © TCiT LERAYATE Ry LeastSquareFit

EHH (Description)

fi/ NV I AR ARG T SRR Hh SR Ay — T 502% > R EH L TT a5t AR 1B & AT IO B e ] B2 W 4H B [y
B (% o ATTIFPR I [l dh SR DL R H TR A 3%

[ 5278 phf 4R PR FFEE
Linear &¢E [0l

y=ap+a1x

Polynomial Z&TET[E]5F

y:a0+a1:c+~~+ak:ck

PowerLaw X [o|EF
y = AzP

Exponential $58[0|5F

Y= eax—i—b
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[ i i A R Jitgs
Logarithm $#1#7[mlfs

y=a+blnx

PAGRIEBIER R B > FMTRT A AR y = ax + b WIRRET X MY WIGRSE 2 RIARAVEIANAR - PIAI{ERREE e e e
AVE BRI - B S ENWALEEE © R DAVEISE DR R S AVARRE - B8 AT A S R EANE R 1 - 2k
SRIGORE AR k- 20T -

Hooke's law ERTEE

Spring length W##E (cm)
- =~ e oo o m
= [=3] [es] [ex] o] =Y [=3] [ex]
T T T T T T T T
.
.
.
.
.
1 | | 1 1 | | 1

=~

[
T
I

=~

1 1 1 -
12 14 16 18 20
Force &7 (g)

RS Ry B IRV ERRS - B R R MEEER R AT EL SR - SRIGHYERME IR 5220y

Spring length (FHEELEE ) = 0.0907 x Force (&2J7) + 4.99

BERMSR SRR DU 2 ) Z FRIVRR (% > [FIRFEEBIPE v e/ F = ko > BT AR

Force = 1/0.0907 x (Spring length — 4.99)

RIIE T ATAE R R R fy 4.99 em > SEESAVSRME(RECR 11.02 g/cm - BILAIT REIBAT T8 b Gp 1 O] =S 2 2
(EEREEZS]) ZHEHIRE A - A NBURR SRRy - (B0 A RE AR Ve RIER = HEAN L A BUE Z I I EUE - B
Ape LI PTLAMERISZ T] Ry 20 g RpSHERHIAEREY S, 8.6 cm - BFESMEBUREERI IR E A RIERY 2, > ATUEH az +b
AAGE] y; o B E R SN ED o3t m] DA SR PR R R = UAOR S {EEEHTJ‘AZ% M5 R e R B A AT OV B e
SMTTEA AT RE G LR A L -

T AEr R E O] R AR Y EREFEUE 2 B E &I R square (HIRERBHEIE BEELAR 14 T 12AH T E’J?&Ff 7 AR A DAL 43
MITREARARMBIE R RV E S (S © R sqaure FYETH A] L Coefficient of Determination 7 0-1 2 REATEL
B 1 RFEZe2Ws - 0 RE2A NS - FAtEEER y=ar+ b ® TLMJQ%EE[:FWH%Z}J@E’JDE ”% FHK R square
fEAE 0.95 DL (FEEA&AyEr 2K 0.99)

{55 FIER A

ATCAEE]ER 7y B AR A -

TimeSeries (4RMEEEF S v =at +b) > DIK
XY (&RUEREFHEAS y=az+b)

T LIE2H e (Property Window) FEEIHYHFIFTEARE A - EEAERPUE * SATFEEN * §Y > ATl
g (RIS AR ARSI B B HIETERZ B TimeSeries BUE XY - B AR MRS A6 I IEMERY 5 U B L T -

Bt e ERERIEATE 1. —HBERER ERIR R ECE 2. WA Z FEIAVER (4 - BRI T SIFTRCay 5 A
S


http://en.wikipedia.org/wiki/Coefficient_of_determination
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L. — IR S RERVRR (% © PR TimeSeries -

SR B BAST 3 » WA Channel Viewer ZKBESER - MILUTRALE -

b D LeastSquareFitiyl
s | ol 7]

RIS EHORAEE] - Viewer S HARKHYEIR T ARG - —FRRBFEARNEHEFY] > SR EEE R iR CTEE
FHERMEEIER ) » &038 Viewer HYSRIETE - A DUSE] THIER -

L

How fast do the ants gather?
T T T T T

Nurmbers of Ants

— Linear Regr. of Numbers of ants
—&— Mumber of ants

0 2 4 p 3 10
Time (sec)
Frl R E i FY8E > A Channel Viewer ZREIESER - NEAZ] XY Plot -
2. WAHEHE MR A - 2=k XY

B X B _HBIE Y I EEEATTE - FRF LeastSquareFit FYSEREIEHE X 1Y H % Merge
to Multi-Channel &k iHE @ R{&FEA XY Plot BELER - #7040 M EAVTZE

w: " LEEEtSqUErEFiﬁ;Pl\
\.I 1] Tobulti pf—e»| | KTPIt [2] |
' '

w
-

T EEEBEE ToMulti 8% » HREIER N IEE LeastSquareFit, X, Y B¢ X, Y, LeastSquareFit A fE4F XY Plot
B =R ISR o FHlURTEEF A 40E XY Plot fY4REE » 7AWz Ay e e R E =
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Hooke's law EREE

o
=]
T
1

o
=]
T
1

Spring length @£ (cm)
4
T
.
.
.
1

m
(]
T
I

. ] 1 1 1 1 1
1 12 14 16 18 2
Force &7 (g)

DA _E Rt = BB ATV E A TS -

LeastSquareFit fEHErZE{# A TimesSeries % XY W - Z{¢m AnVE B HEr - 2058 2 F—{E# A > LeastSquareFit
it A P —(E R A R S E (T T = at + b TN 2 o IEEREE A 0 BISE—Em AL X B
“HEm AR Y - A XY FHaUiEEE - e s iR x By - H—(Eig A &A% Ens - Hrf TimeSeries 7]
DUREEATES 1. s 2B i s iy Ol iR 4R DU R AR E Y - (B2 A XY SRR - Wi AnvE —mEg
HEMCEMSEIE (55 BB G AHACYS ~ 5 =@ G AHECE. DALLSEHE ) > BB & x1, v, x2, y2.. 5% - HH
RETE X-Y Ao Sdg DUk K g ihapE > FlEEm A XY Plot BVEEIHFWEEE x1, y1, x2, y2,.. (RIEFHE
W SMEECRERCY ) - A REEEFR P IEWEREIR - 1] DIZEIXY Plot HYEREH -

AXISRIBLIRIER R A (8L IRENBIEWE Y View Regression Parameters » &AL FHTHE |

o5/ Report for Linear Fitting parameters for "test4” || | ]

General - 3 )

Linear Fitting parameters for "test4"

Linear Fitting parameters

Channel Slope Intercept Error StdDev R-3quare
CH1 0.0337 -0.0541 0.996 0.000381

R w] Ay o] B &R AU AERE 28 - WE Slope RyRbR » BIGRME TR FAYAEL a 5 Intercept RyEREE » BRI TTREZHRHY
b o Error StdDev Jyfg—8iERE B0 FR A= 1T EE 2 - FIRVERZEERSE 2 FIEE 5 R square {E 72 FARIGA]
[EIEFLRAYAIEE - SERSEER -

283538 (Properties)

KITHERZEE (Real Number ) » B E#35 75 (Single or Multiple Channel ) » Regular FJzi5% (Signal ) ~ B35k
(Audio) ¥ A - fHEESEERBHUI T -
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SHHH SBER THELE
TimeSeries FFfEFHIRYEIEE  EHEERE > fAFHH)
XY WY ENOE  EEEE > BAEE)
[ClEF iR SBUE R
ST SHYEER
Channel T IE 44
Error StdDev B R o] B R e Y P P AR 22
R-Square Coefficient of Determination
Linear Fitting 454:[0]gF Slope #E > BAKFH ay
Intercept il - HAKHHY ao
Polynomial Fitting ZIEZ[01EF ag an AR [ETEARE
PowerLaw Fitting BEZX[A|F Scale BN Ry A
Exponent A B
Exponential Fitting f5%¢[2]EF Intercept Fy S Y a
Rate F STHRHY b
Logarithmic ¥f8[a[F Constant ENEHEY a
Scale =7 ==l )

FEBH#5S (Related Functions)
XY Plot
2E%k (Reference)
1. Coefficient of Determination : http://en.wikipedia.org/wiki/Coefficient_of determination

2. http://mathworld.wolfram.com/LeastSquaresFitting.html

3.5 TFA (Time-Frequency Analysis)

B  H  5 8
1. Short Term Fourier Transform : FgGHF{f 17 EEiEHA -
2. Morlet Transform : /] - BLAE > REes% R Morlet function -
3. Enhanced Morlet Transform (*Only in Professional ) : 2 R #&HY Morlet 34 » gl& 7 Morlet BAsGHFEIT7EE
R
4. Hilbert Spectrum : i AZHH74% Hilbert Transform 1% - 5E H S {E ISR BIABEIS AR -
5. Marginal Frequency / Marginal Time * {515 Z REFAD A4S AR / RS EREETE -
6. Transpose Spectra : jEFHE [ 1Y HF R il EEL A il ¥ R -

3.5.1 Short-Term Fourier Transform

7B (Fourier Transform ) 2 i T RHS RIS A 28 SRR IS o AR e 17 3508 » fEAE 2 IR ARSRIE AR i AR R
b (BIEEHE AR IS4 ARSI EL o Mg s E56EH (Short-Term Fourier Transform, STFT, or spectrogram )
FHLAET R o fe B AR (i BE I R B R AT o0 > i T S5 (Fourier Transform ) $EAFSHISHR S 4= ARG REATEE
B o

EREH (Description)

STFT[2(t)] = X (r,w) = / 2wt — 7)ot

Hepo 2(t) BEAGIE > wt — 1) B —(EE el - BEATHERR - 5 0HEE 7 ¥ 2wt — 1) (FEILEER
PR 19 R B0 £ o )5 [ SRS T SRS BRSERBN Sy X (¢, 7) (SR TS — Iyl B0 ERYSREEARAr - #5890

B ETE » 5524 Fourier transform °


http://en.wikipedia.org/wiki/Coefficient_of_determination
http://mathworld.wolfram.com/LeastSquaresFitting.html
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Windows Size 82 Frequency Resolution 2 [HAYREGAIT ¢

, s on — fo
Window Size = of Freq Resolution = 2 Window Size

Hr o fe BEUER (Sample Frequency ) °

Frequency Resolution 3 ERYMIE - SHEENBEME - SAIREHINMEGE - Fr DUFFRMHEE - FEAHEE  Frequency
Resolution e MRS » 5 RERSAVET REHEIT - IefEliits - SHRAHEE -

2BEE (Properties)

AL E# (Real Number ) » B3 (Single Channel ) » Regular AYER5E (Signal ) ~ BZFER5% (Audio) #fA
i AR SEAR U > BEIEIENINS S (Spectra) BERIGERE - Z2HUEFRTFW TN HEFE -

Freqhxzis LinearAxis
FreqgMin L]
Freqhax auto (0)
FreqResolution auto {0}
FreqCount 256
TimeCount 2048
RemaowelnC True
Wirdo Hanning
Module
S SHER
FreqAxis IR B SRR 3 1 7] DASSEE Ry LinearAxis (431 RE) 20Z LogAxis (HERE ) » LogAxis ZHINEE

FreqMin : FreqMax B E L2 E > nAEEIRHHRAY LB -
FreqResolution BEEG BRI EHIA/) » SOEHVEIE > B EER -

FreqCount SE STET PORTT [ ZASEEEY -

TimeCount sE STET FRpfH T [ 2 ASREE -

RemoveDC BEEREAEHETT STET AfrAT - BA I BREDERSE -

Window FE STET J3#fr » HEFTIRFFEIRlAy o> FIF - S P eSO TIR0R - hls m] R A R ey i o BRI 25 el

#if (Example)

LPUN R LL—(E SIGERsE (Chirp) fE#A - M Visual Signal fERFSEMT - A AHIRPEAREERT R G IEEEAL -

1. #%F Network Window T EFfJ%¢ » 5L Source / Import Data SEEUEASERE - #52E chirpl000.tfa {224 H
% T data BRI (FEE% By C:\Program Files\AnCad\Visual Signal\demo\Basic)
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BHD: | data

203
21|
2 (e N = v

100 hea testd tfa

= 111 ta |1 tests

[Z] 111 testf tfa

Ei test7 tfa

chipl0000.ta G test_mat

@ﬁl]‘m]]n.wav tide tfa

il sac ] Windows P mp3

2 e @):l Windoes XP way

zimile. ta

test] Ha

test? ta

test? Ha

test_Wall2.tfa

test3_Nall tfa

=X fchirp1000.tfa =l BEO |

bt R IP.]l Suppot Files | HTid i

£

2. BE3#E chirpl000 [E7r > H Properties T E < ILERFEAY @ E ¥ (Channel Count) A 1> HUEESHE® (Sampling
Frequency ) %5 1000 Hz » F5H Viewer / Channel Viewer 4@8Iz155% o HJ#HZL AR AR RPEHG LTI -

E Data
FileMarne
Zhannel Count

FY

C:%Program Files' AnCAD"Yisual 5ig
1

Sampling Frequency 1000

Daka Length 2001

SkartWalue 1]

Dratalinit o

ik sec

TimeFormat Regular bl
Data

Chirp_10000

0& 0.z 1 1.2 1.4 1.6 1.8 2
time { zec)

3. #E#E Compute / TFA / Short Term Fourier Transform B ¥ HEH5R/E STFT » LA Viewer / Time Frequency
Viewer 48 HETE4EF - BIZZEHHRE - SAERER R E —ESNEYE - H SR 521 B s

fH -~

o -

¥ STFT i;}—.)i LI TF viswer [2] |
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Chirp_1000-STFT

frequency { Hz)

time { sec)

4. ¥/ STFT BYSH TimeCoant 5 FreqCount » H STFT TAISH ERMISEERER 5 Pt i
S B RN LRSS - BEECE TimeCount % 50 + ALERHEEBEK (145 -

Properties
B STFT =
Freqhxzis LinearAxis
FreqgMin L]
Freqiax 500
FreqResolution auto {Z25)
FreqCount 256
TimeCount 50
RemaowelnC True
Wirdo Hanning o
-
TimeCount

Dekermine the max sample count in time-axis of the result,

Chirp_1000-STFT

frequency { Hz)

a 0.z 0.4 [ R:] 0.3 1 12 1.4 16 1.8
time { sec)

e E FreqMin 5 FreqMax 287 > STPT {32AE W FAPRGEE TR > A @RS EEoE sE N &R
ﬂfiﬁuﬁ FEFEE STFT HIEHHE © 8 FreqMax £y 50 » SHRIF AR ELARR -
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Properties
E STFT e

Freqfxis Linearaxis

Freghin 1]

50

FregResolution auto (2.5)

FregqCount 256

TimeCounk 50

RemoveDc True

Window Hanning =
FregMax

The maximun frequency of the short-term Fourier transform.

Chirp_1000-STFT

frequency ( Hz)

] 0.z 0.4 o0& 0.s 1 12 1.4 16 18
time {gec)

FHBS4 (Related Functions)
Fourier Transform ~ Morlet Transform - Enhanced Morlet Transform

2%k (Reference)
Stepphane Mallat, a Wavelet Tour of Signal Processing (2nd Ed), 1999.

3.5.2 Morlet Transform

/KSR (Wavelet Analysis ) 2¢/NE#E# (Wavelet Transform ) J2$5 AR R SRR ~ 8 AN (Mother
Wavelet ) HIHRZRIFRFTRENTT o M I 4 0R1 A% LAUCECES AFYERSE © Morlet transform R[IZE F £}/ Morlet
wavelet » SfEHERHETT/ N TR T A -

ERBH (Description)

BT SEERR R R > /NGRS Ry IR ] SR AV ERSE - ARBRIAR R IR AR DR IR R AT LA SRR By
WEE(E - BILEAFRARAT LR - R REIRRAT S —TE 22 - SCZIRAR o Ja (T SEM Ay s (AT S P LSRR PR AT P
&R (B E > GRS AR AT - FEESRHSER AT R - R /N - A REEE
BRRIERIRAEER o /NEEHRAY TRE AT

Xo(a,b) = \/|1@T)| /Z 2(t)U {t;b] dt

Hep o o 2EER/NEERSE b BPS28 - FREhEH  KF o [EEIREHER - RN () QARG =8k
L [7 [U(t)dt=1>
2. [Z |¥(t)|dt < oo
3. [ U(t)dt=0-

ifi Morlet Transform J&j%/ Nz » HEYNEHTER Ky
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£ Visual Signal 1 e =6 ©

Morar Wanaer

2BEE (Properties)

KIFEAA B E ¥ (Real Number ) » B33 (Single Channel ) » Regular AYER5E (Signal ) ~ BZFER5% (Audio) #fA
i ERSRAR U E R > BEiBIE  Regular YHAH (Spectra) &t - SBUHREACIRBILELI R > HEAT N0 AR
HYRSF AT BE AL o

Freghxis LinearAxis

Freghin 0

Freghax auto {500}

FreqCounk 128

TimeCounk 2048 prs

RermoneDc True -

Module

ST SHER THRME
FreqAxis IR BRI 73 M T AR E Ry B4R RS » B0E Log KUK - Log RIEHZHEE H /0 - LinearAxis
FreqMin ; FreqMax &35 E Hh 28 AE G BT BB - 0: fs/2
FreqCount RCERRPER T 0] 2 BERRAERSEL - 128
TimeCount SR TE IR 77 ] 2 e B AR L o 2048
RemoveDC FEEEF#ETT Morlet Transform 73#7A] @ B & bR EREGE True

#iff] (Example)
BUFRI R (BERE: (Chirp) » FIF Visual Signal 57 SCEHEE » PILLSE5,—(RERBS IR 2L -
1. 3% Network Window IEWE’JJT » 2¢LL Source / Import Data sEEERSEAE » #52 chirp1000.tfa fir £ 2245

HEk T data BRI (FH% A C:\Program Files\AnCad\Visual Signall\demo\Basic )’ [} Viewer / Channel
Viewer 4&H -

Chirp_10000

|
] 0z 04 06 0s 1 12 14 16 18 2
time { sec)

2. L Compute / TFA / Morlet Transform i AGRGRIEETER - FLL TFA Viewer 4t - A[HARIE SIS FAATHY
77 0 SEEREHEEROR BRSO
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q—

#i|] Morlst Ep}—.)i LI TF Yiewer [2] |

Worlet Transform

frequency { Hz 3

] 0z 04 0.6 ik} 1 12 1.4 16 18
time {sec)

HE#E4 (Related Functions)
Short Term Fourier Transform  Enhanced Morlet Transform
2%k (Reference)
1. Stepphane Mallat, A Wavelet Tour of Signal Processing (2nd Ed), 1999.

2. 2. Y.-N.Jeng, C.-T. Chen and Y.-C. Cheng, "The Enhanced Morlet Transform via Iterative Filter to Study
Turbulent Data Strings”, The 6th Aslan Computational Fluid Dynamics Conference Taiwan, August, 2005.

3.5.3 Enhanced Morlet Transform*

*Ounly in Professional*

Morlet Transform HYEEEE SRS T RS TR G > FTLASHE &H > 55 &R Morlet Transform
i - Enhanced Morlet transform 75D Gauss BUEEREE - DA S FEBR AE = 28 5UTIAR

ERBH (Description)

e/ N 2 F > ik L —ES US> EREEGES - (RIRIEATERSE - (Ee gy - phiEany 52T
H Morlet Z£f -

Ht G(o,b,t) FemilerEg

11 .
G(o,b,t) =/ E;em(t—wz

FHIAEHAES 53 Morlet /[NE7HY Scale 28 o &RV » BEGSIAIVENE 82 » IR ET/ NEA /] g5t
Morlet Wavelet 3f€_F—{ Gaussian Window G(o,b,t) {E{SHEREENT RS -

S8EE (Properties)

AAEH P EFE (Real Number ) » BE3H3E (Single Channel ) » Regular AYEH5E (Signal ) ~ BZEH5% (Audio) @ A 5
SR AR U E S > BiEIE > Regular IYFFSH (Spectra) Bl - SSHUEFEFUI TR -
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Module
E ™Morlet
Linearaxis hd
Freghin 1]
FregMasx auto {0}
OverlappedFactar 1
FregqCount 128
TimeCounk 2048
RemoveDc True
FreqAxis
Frequency axis bype
SH AT SHER THERAE
FreqAxis ISFPRIE SRR 3 o] LS E Ry B4 M RS » B2 Log KU - Linear Axis
FreqMin ; FreqMax #E#5E LS8 > AVE @RI BT B - 0: fs/2
OverlappedFactor Gau551an window 8IS~ &S » Bl AHE=He 1
FreqCount S EFRA T 7] Z RS L - 128
TimeCount %&fﬁﬂ?ﬁ‘aﬁﬁﬁz%ﬁ%@%@ ° 2048
RemoveDC [EERELE#EST Morlet Transform 5347 - B ELEEREMESE ©  True

#Bl (Example)
PUT 61 Rl SUSERSE (Chirp) - FIA Visual Signal s3AfrHRpsFlE > ] USSR EBREGR R -

1. ##F Network Window IE?UE’J‘I{ » 2PL Source / Import Data sEEUERSEAE » #£2E chirp1000.tfa fir £ 274

a ERAR (7EE%Ey C:\Program Files\AnCad\Visual Signal\demo\Basic) > [} Viewer / Channel
Viewer 4&4 -

H#E T dat

Chirp_10000

oz 0.4

0& 0.z 1 1.2 1.4 1.6 1.8 2
time { zec)

2. X Compute / TFA / Enhanced Morlet Transform ¥fEH5E/F#EE - DL TFA Viewer 4@t » AHIRIEFI{E = HEE
Y EET Morlet Transform ZRAVEF -

_—+ LI ErMorlet f—epi ) TF Yiewer [1] |

frequency ¢ Hz )

0z 04

chirp1000-EntMariet

k] ik} 1 12 1.4 16 18
time{gec)

THERF5S (Related Functions)

Short Term Fourier Transform - Morlet Transform
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2324586 (Reference)
L B RRBIE AR WL, JERE, BRI, 8505, £+ laeBEtEms 22 & -
2. Stepphane Mallat, A Wavelet Tour of Signal Processing (2nd Ed), 1999.

3.5.4 Hilbert Spectrum

Hilbert Spectrum F{|F Hilbert Transform » &5 aH 5% G {[E 1 5 B5 0 Bk 05 AR 4 Bl B il - 7t R BRe R - RN
FERE - £ HHT #7291 > EMD 1% IMF gHafsk PR 2R 1% - FAF AT IEFIAYHE Hilbert Transform [ FH AT % (]
IMF | > #{% Hilbert Spectrum 5 Z B3 458 o FIFIH4H Haar Transform 7 g5 HH45 SRt 0] E 828 I Hilbert

Spectrum
$RHH (Description)

FELEREAH > E& T WifE Hilbert Transform (9777% » 5527 Hilbert Transform JTFHHRL -
BT (1) SFEAFIE Hilbert Transform y(t) 41F :

t—T1

Hw(t)] = y(t) = ~ PV, /_oo () g

Hry(t) #8Fs «(t) #Y Hilbert pair « EFAHE R «(t) #1 1/t #Y Convolution & » FERLL 7 B [z(¢)* (1/t])]/7 - (P.V.
By Cauchy Principle Value )

T w(t) = G R o T w(t) BRBRIESS -
Ritt > Hilbert Transform 1% » SILMEE] y(¢) ~ 2(t) ~ w(t) °
AR B > HOMKBSE ¢ B0E a(t)  w(t) -
L. {ERSRE A ¢ B SRS w(t)/2m — FTEME Y B L2
2. FERSTE R ¢ B HSRIE |a(t)| — ATIRHE 2 B B2 A

PRI RERGRIE - BER{bRlpA5E - ttFy Hilbert Transform o [Md1EEZ #RM0H Ryl EARAVRLEAEE F - S &l
A ST R B BE -

F5H Multi-Channel 25 Hilbert transform & > JFERFE AT Forpal AVl (Z HFY EMD Jffi#fg 2 F—P R ) -

ij(t) = Re (Z aj(t)eifwjdt)

HExHE/EE Single Channel o

SBEE (Properties)

KA Z B (Real Number ) » B33 (Single Channel ) 5% #H7E (Multi-Channel ) » Regular fYE5% (Signal ) ~
B afgk (Audio) ®A » EHEASEAS R EE - BIM7E > Regular HIIFHH (Spectra) &} o SEUEREIHATT -
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Property @
4 | Hilbert $pectrmm

Method HilbertSpectrmm

Freqkin 1]

Freqhax anto (0)

FreqComnt 256

TirneC ot 1024

Tnszt. Freqg. Method Robust

FilterLength 51

Srmoothing Tme

> Moduale
Hilbert Spectrmm

SHETE SHER
Method #E5% Hilbert Spectrum &R A » “HilbertSpectrum” {5 Fi{E45#Y Hilbert Transform ; “byEnvelope”
FreqMin FA R Hilbert Spectrum HEE%EE/INER -
FreqMax R Hilbert Spectrum HFs& @ W ATEE »
FreqCount % E Hilbert Spectrum JAER 2 BB 4Ef& & -
TimeCount %7€ Hilbert Spectrum jAHFE 2 BEEAaSE]
Inst. Freq. Method ETEFISFERANIT A » A Simple j£B1 Robust j£ » FH&2E sy Diff T4 -
Smoothing Hilbert Spectrum AEEST > #{H > Smoothing 2 F|F Gaussian REFEEEE -

#iB (Example)

1. 3%  Network Window IE@JE}’\]‘J 1> 5L Source / Import Data EHUERSERE » #8528 chirpl000.tfa fif {5224
H#t T data BRI (7HE% Ay C:\ Program Files\AnCad\Visual Signalldemo\Basic )’ Pl Viewer / Channel

s B
Viewer g -

H
i
i
_________________ =

Chirp_10000

oz

2. 1F Chirp_1000 {4#% I~ Compute / HHT / RADAC EEMD

0.4 0.6 0.8 1 12 1.4 1.6 1.8
time {sec)

sTE

IMF (Intrinsic Mode Function) » F DL

Viewer / Channel Viewer g °

H
H
H
................. al

pi | RCADA: EEMD

H—.pi L Viewer2 [2] i|
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~
T

S & —
E:_

fime {sec)

3. B EMD gstE L mENk > A LEFR A 5% > v/ LU Channel Viewer Y Properties / ViewerHeight 3
#5300 > Multl Channel Display 5y List (4@ 55T A3 -

EMD

12 -

[
=
z

Z
:

| | | | | | | | |
] 0z 0.4 0B 0z 1 1.2 1.4 18 18 2
fime {sec)

4. RADAC EEMD #£#% = Compute / TFA / Hilbert Spectrum - FFLL Viewer / Time-Frequency Viewer 4& {4 4%
R AR RN R s A T BRI AR -

_________________

v |l RCADA::EEMD 5.},_»5 [l Viewer2 [2] |

#|IHSPEC 5»}—»5 L TF Yiewer [3] |

ErD-Hilbert spectrum

500

400

frequency (Hz)
(0]
=

]
o
(]

100

0 nz 0.4 0.6 ns 1 1.2 1.4 16 18
fime {sec)

5. Hilbert Spectrum 7 7] f§ Haar Wavelet Transform HERFEREFER o f£ Chirp1000 & /7% | Compute / Transform
/ Haar Wavelet Transform - FFf{£ Properties / FilterBank Levels 3% 9 » Resampling method #E Spline » %
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o

G BR 2-3 HEfTIssETE

Properties

E Haar ~
Filter Bank. Lewels a9
Resampling Method Spline ad

Filter Bank Levels

Specifies the number of Filter bank levels. A single-level Filter bank, wil
produce bwo components: al ¢high freguency) and o0 ov freguency); a
twao-level Filker bank will produce three components: al, a2, and cd....etc,

Chirp_1000-Haar

12 -

——— LA AR
10

AN A
A N AN -
- AT — —
4 s_/_\\/_,‘_,

2 b -

w

o

| | | | | | | | | |
] 0z 04 06 08 1 12 14 16 18 z
time { sec)

o =

v |l RCADA::EEMD 5.},_»5 [l Viewer2 [2] |

/,g L HSPEC ,}_.. L TF Yiewer [3] |
pi_]_H_éé_r_},l_.,g

7
b/ HSPECZ 5.}—..5 I TF Viewer2 [5] ‘
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Chirg_1000-Haar-Hilbert Spectrurm

500

400

B =00
T
[}
= "
a LI
=S
= 200
=
100 __.'..--I":“1 .:”“.-.“
o !.*-_‘-'-—‘f: - e
o 0z 0.4 06 0= 1 12 1.4 16 18 z
time{sec)

THEE#¥5< (Related Functions)
RADAC EEMD -~ IMF Properties ~ TFA Viewer ~ Haar Transform
SE%E (Reference)

1. Proc. R. Soc. Land A 1998 (903-995)

2. The Hilbert-huang Transform And Its Applications Huang, by Norden E. (EDT)/Shen, Samuel S. (EDT) World
Scientific Pub Co Inc

3.5.5 Marginal Time / Marginal Frequency

FIFHIFSE SIS —HRHEGERST o (¢) B RIEIA e X (¢, w) Z1% - SRfEC0A B BTRE / RefEliBa o iR Rs Rl /
BRI A -

#?HH (Description)

FEERR BRI TEVERSE - X (¢, w) > SRRy - G2 DARE RSB - B2 E > ERAVERET R R

x(t) = /_Z X (t,w)dw

Hh X (t,w) BEFE LR > o(t) BEIFREIES M - HETE Marginal Time o #5#HEIF MR - SRILUER B2 #
(534G o SRR E TRy

2(w) = /Z X (4, w)dt

o(w) BHEFISHE o BLEIE Marginal Frequency » TS5l X (f,w) i1 STFT(t)] BETIEE » o(w) KT
SRR -

S8%E (Properties)

A4 EE (Real Number ) ~ ##7 ( Complex Number ) » Bi3f#8 (Single Channel ) » Regular HYESHE (Spectra )
Bt A EH RIS B > BisE  Regular FYEHGE (Signal )

S8y Marginal Method - E 3SR 4E@ SIS IpR - BRFREEl / SECRENTE > LRRECH FIRY 7% » P 5
BRI > NEEEERAT B -
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B Marginal
Marginalbdethod PowerSpectrum
= Module
Wame MFreq
Input Port Side Left
Outpn Port Side Right
AeceptableDataTypes Complex Single-Channel Spectra of Ra
MarginalMethod
Bpecifies a complex component to sum.
- Network |EEProperties

BEIH T BIHER
Complex TRIEE - EEES -
Relz(t)] = /Re[X(t,w)]dw, Imlz(t)] = /Im[X(t,w)]dw
Refa(w)] = / Re[X(t,w)dt, Imle(w)] = / Im[X (£, w)dt
Magnitude HIFSHENIEHL Norm 127 -
x(t) = / VRe[X (t,w)]2 + Im[X (t,w)]2dw
z(w) = /\/Re[X(t, w)|2 4+ Im[X (¢,w)]?dt
RealPart KRR E Y -
x(t) = /Re[X(t,w)}dw
2(w) = / Re[X (£, w)dt
ImagPart HIHAHERIRE B T -

PowerSpectrum EHFFERIREL Norm? 15T -

o(t) = / Re[X (t, )] + Im[X (t, ) 2dw

2(w) = / Re[X (£, w)]2 + Im[X (£, w)|2dt

#if (Example)

i LU ER5% hello.wav {F A ERS5E » I Visual Signal Y Enhanced Morlet Transform 4347 HAISAEE] - FHLL
Marginal Time &1&LEHSEHF RT3 -

1. ¥ Network Window I,E\EUEI'\]{ » BLL Source / Import Data HAVENGRAE © #22& hello.wav {iL1EZ24E H §%
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T data BRI (FEZ Ly C:\ Program Files\AnCad\Visual Signal\demo\Basic) » 1 Compute / TFA /
Enhanced Morlet Transfoam > FfLL Viewer / Time Frequency Viewer 48455 -

D hello i;l »! | EnMorlet i)}—.} | TF Wiewer [1] §|

hello-Entdoriet

10000

S000

G000

frequency {Hz )

2000

time (seﬁ)

2. 1A EnMorlet £ H{F Compute / TFA / Marginal Time > MarginalMethod §%iE B Magnitude 15 > LA Channel
Viewer g > B 4tel ARG o

| helo .l # | EnMarlet p}—.)i | TF Viewer [1] |

/

| MTime ;}_»i | Wiewer [2] ‘

Propeities - I x

E ™arginal
MarginalMethod Magnitude
Module

Module

hello-Entorlet- Marginal Time

006 F T T T T T T T
004 -
0.0z
a T L L P \Mkwwmwmwm‘\a
C | | | | | | |
a 0z 0.4 0.6 0.s 1 1.2 1.4

time { sec)

3. ¥ MarginalMethod %%k Complex > £ Marginal Time B EHFFERGERE D -
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Properties

E Marginal
MarginalMethod Complex w
Module

MarginalMethod
Specifies a complex companent ko surm,

hello-Entdarlet- Marginal Time

o004

0.0z

i 02 0.4 06 08 1 12 14
time (sec)

4. FJ EnMorlet {&[&{F Compute / TFA / Marginal Frequency » E&FRIEER 2t RAFes - Gl Rixis -

pi /] Entorlet i)}—.} | TF Wiewer [1] §|
L MTime Epl—» | Viewer [2] E‘
/

L MFreq pl—» | Viewerz [3] |

hello-Entarlet- Marginal Frequency

| | | | | | | | | | |
a 1000 2000 2000 4000 5000 G000 000 2000 aoo0 10000 11000
frequency (HzZ)

THERF54 (Related Functions)

Short-Term Fourier Transform ~ Morlet Transform ~ Enhanced Morlet Transform ~ Marginal Frequency

3.5.6 Transpose Spectra

HRFRS A B P U B (Spectra) H#EFTHEE - KEERIAY X BhAT Y fl¥3E -
SBEE (Properties)

AL ZEH (Real Number) ~ 8 ( Complex Number ) » BE3F%8 ( Single Channel ) » Regular HYIF#E ( Spectra )
ElH A

#ifl (Example)
LU #af £ OrderSpectrogram by STFT HYEFE4S R B BIEEAVLSE » HRIZWW TE -
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m—» _| CrderSpectrogram: STFT §,|

+ | Transpose Spectra ip—lbi LI TF Yiewer [1] |

WV TOrder Spectrogram By STFT

u] . 5 10 15 20 25 30 35 40 45 50
Revolution

18 OrderSpectrogram by STFT 455484 Transpose Spectra i 1% » i3 F|H TF Viewer & H&ERE -

VTOrder Spectrogram By STFT

Revolution

54 (Related Functions)
OrderSpectrogram by STFT ~ OrderSpectrogram by EnMorlet ~ STFT
3.6 Transform

AAELH o (25T SRS pR T o ] R -
1. Fourier Transform / Inverse Fourier Transform @ {77 BEfEf B 7 #Ei o

2. Discrete Cosine Transform / Inverse Discrete Cosine Transform : BfiHg AR 52 s B 57 fdiffa o

3. Haar Wavelet Transform : /N7 R Haar §E{ o

04

217
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4. Hilbert Transform / Inverse Hilbert Transform : Hilbert #E{ta 6 57 #EitA o
5. Auto Correlation : HEENSEHYE HHEAME -

6. Cross Correlation : SHEFSEAY G AHRIME -

7. Multi-Scale Entropy (MSE) : 5+E& 58> 2 RS -

3.6.1 Fourier Transform and Inverse Fourier Transform
{HTT BERE Py I TSRS R SR 7 BRIE - BE LA R IR A Z AU R BRI o > ELAS SR m] DU B SR T 5
[l FARRRFRTERSR o MR Z AR E(E - BRIk « RN AR AR CE, -
EREH (Description)
Ty Pl AGHSRVES n ([EER > —f&M s - RERSE o, ZBESUE T EEEIR S X, EF/AT ¢
N—1

Xk — Z xne—2‘n'ikn/N7 keZ

n=0

HREAHIL S R 2 FERAT
1 N-1
Ty = N Z XkQZTrikn/N’ nez
n=0
IMAE Visual Signal o > BEAHIZIEEHIESR T ©
9 N-1
_ —2mikn/N
Xk—NT;)xne /N 0<k<N-1

BRI R E R R

N-1
T, = ZXke%ik"/N, 0<n<N-1

n=0

wig AGRSE o WA 2 FEEAMERSR (BEERSTUE L ERSR R WA HAE H mT o A R4S S B R AUE Spectral Leakage ) »
HEAZ R (window ) B][%{K Spectral Leakage HYXIJE o

TEBERE T ZE A - Resolution J& M4 0] A DAME IIAER L AYMENTRE - SRafREME - SATEHY B EIMERBAME - FriiiE K
Resolution ] DIMEANEHRGE RS » o] ARG IIAEASR EHIREARTE -

285% % (Properties)

KA B (Real Number ) » B33 (Single Channel ) 5(Z% 78 (Multi-Channel ) » Regular AYE5% (Signal )
EESE (Audio) A 5 Eatit& U5 EE > BB - Regular #YER5E (Signal) - 2EUERBAERRCELT -

Properties
IpropertyGrid ﬂ

=

{3t —

= =
Removelc True
Mir 0 | |
Mazx 3
Resolution 5
window Hanning =

FFT

2% RemoveDC FHREHENIRAYPIIEIIKE - 28 Min 81 Max AR EH T HEREIARYIHAEEE > Window 28
WA/ AR RS B RS BERGRIR AR Ry P OEIE G N Spectral Leakage [ RKHTEERRE
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\

SHH 2BEER
RemoveDC  BylMPRaRSE il 2 PioE - st FIERE -

Min ASOE (I EEHRA IR TR -
Max SO I FEEHRETIR EIR - AU Mkl A GRS [E i 52 -

Resolution  FR#(H T BEMEMRIGER A ~ AN FE - BB AR EE Ry | EEBEE R ERHEH -
WIHBERHEG Ry 1-100 » Z51#F Resolution 5% 5 2 > BLAEE 101 {EEFEFEZE—E » 55 102 {85 EFEE (4. DL
Window DTS PR SR ME A A 2 2 > 3% 2 Bl HE Barlett ~ Blackman ~ Flat Top ~ Hanning ~ Hamming ~ G
TR AT R T E RS e R

EekEERH (Window Function )

BRI JE FR B fE
None
1] T
a5
NOIle EIEI EI‘EIQ EIIEI4 EI‘EIE EI‘[IE SEI;WE EI‘Q EI‘M EI‘WE EI‘WE 02
1, 0<n<N-1
wn] = :
0, otherwise

Barlett Tomoomom e

2
Nfl’ 0<
U}[TL] = - %7

0, otherwise

z 3
SlLIA
IA w‘lz

Blackman

Blackman
] O‘Tl—%cos(]%’ml)-i-%cos(%), 0<n<N-1
wln] =
0, otherwise
FlatTop
FlatTop B
2 4
o] = 1~ 193005 (225) + 1:29c0s (425 ) — 0388 cos ($22 ) +0.032cos (2% ),
0, otherwise
Hanning
Hanning L T e T

N—-1

{0.5—0.5(:05(2”"), 0<n<N-1
wn] =

0, otherwise
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T B TE 7% BIE Y

Harmining

L L L L L L L L L
o 00z 004 008 005 0.1 012 044 018 018

Hamming

27
] = {0.54 — 0.46 cos (Nfl) . 0<n<N-1

0, otherwise

Gauss

L L L L L L L L L
o 00z 004 008 005 0.1 012 044 018 018

Gauss

7l(n7(1\771)/2)2

0, otherwise

E R I B R S BEUE -

Property » 0 X
= IFFT

Resaolution 1
Module

(AL SE R AR 2 BOR Resolution @ F3RBL Bl @I EE R P IS BER - PH8R% - @I EREGR 2 SHSBER R

Resolution {EfZ% -

#if (Example)

AR ( Example ) 38 Source f84HEESER 10 Hz » TimeLength £y 0.9 #HYJ Sine Wave » BISE®R 3 Hz ; TimeLength
B 0.9 #PHY Sine Wave fHINAYERSE » 4-LL Fourier Transform =& HEHEE 2 FEEE » %% Resolution B Window e =5H
SEVHERS - FARERE DL IFFT SO 5H R AR ERSE -

1. }* Network fH&5H1% Source / Sine Z 717 Sine Wave » i Properties fi#%5 Name H{I{EX % TH & Sine, freq =
10 » Signal frequency FEE%HE[I A 10 Hz » % TimeLength i1 & 0.9 F) o

Properties
Module
EH Source
Timelnit sec
Timelength 0.9
SamplingFreg 1000
Datalength 901
SignalFreq 10
Amplitude 1
AmplitudeCffset 0
Phase o
TimeStark 0
TimeLength
Time length in unit
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g — Sine Wave » /g% E Signal frequency £y 3 Hz » TimeLength £ 0.9 ##Y Sine Wave » F i Compute

/ Math / Mixer H4AB R RFGAENN > A Viewer / Channel Viewer 4gH o

':i | Mizer Ep}—.pi | Wiewer [1] ‘

Module i

EH Source
Timelnit sec
TimelLength 0.9
SamplingFreg 1000
Datalength 901

SignalFreq
Amplitude
AmplitudeCffset
Phase

TimeStark

(=R — RN R T}

SignalFreq
The Frequency of the bo-be-generated signal

hixer
-k T T T T T T T T ]
'3 ; 4
- [ rf 7 -,f |
or ¢ ! 4 ..r'/\/ }

i fl !

A I.lJ
2r ! ! ! ! ! ! ! ! i

u] 0.1 0z 0.3 0.4 a5 a6 o7 0s 0.9

-time {sec)

Viewer [RFHFE4E E /2B R -

N

bl Miscer i;}_»i | Wiewer [1] |

pi I FFT ;.}_..g [l Wiewer2 [2] ‘

Mixer-FFT

-
T

0.5

e [ T O E S R R

o &0 100 160 200 260 200 360 400
frequency (Hz)

450 500

. 7 Mixer [E7/x_F#5EH Compute / Transform / Fourier Transform > BIR]EFEZ IR E M 7258 4 > F§ Channel
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Mixer-FFT
T T T T T

1 - —
a5 -

o / L L | L L L L | L L L L | L L L L | L L L L | L L L L
a 5 10 15 20 25 20

frequency { Hz )

AR EEHRAE 20 Hz DR > 1 Viewer Y Properties NHY Xmax FHE & 500 Hz » [RIGRFEZ L5 £y 30 Hz >
DA ZAHRE -

REAd T TR A AR Y AREE ] o ARk T 2 ARRAE 10 Hz B 3 Hz i » A8 3 Hz [ff4THY Magnitude #{EA -
A REBLEISRAERIBRA R - BF %2 Resolution ZRIGEMERL - > Project 1 Bhi5E FFT BI1s » #%5E Properties /
Resolution ZEf4 5 » 54T

(8% Resolution 1% » 3 Hz ik Z SHEEABHBINE - 28T ZHR B I Resolution 1% » FFT #ti iV ERHR A&
PE = (5 - EAA B AGHIREE R 901 » &8 FFT - Tz Resolution = 1 HYHHEE » iR F 451 » Resolution
= 5 Wi R A E IS T fis By 2255 -

MWixer-FFT

L L 1 L L L L 1 L L L L 1 L L L L 1 L L L L 1 L L L L
a 5 10 15 20 25 20
frequency { HZ )

# FFT 2 Resolution 38[H] 1 » ifE FFT [E7~_EBEA §#5EE Compute / Transform / Inverse Fourier Transform »
P Channel Viewer it - BIRT52 R #m AGHIT

=N

b Mixer Ep}—.pi | Wiewer [1] ‘

pi I FFT ;,I_»§ [l Viewer2 [2] |

»i L IFFT ;.}_..g [ Wiewer3 [3] ‘

Mixer-FFT-IFFT

0 0.1 13 0.3 04 05 0.6 1 0.3
tirne [ sec )

fHBEFE S (Related Functions)

Short-Term Fourier Transform -~ Haar Wavelet Transform

2% (Reference)

http://en.wikipedia.org/wiki/Fourier_ transform


http://en.wikipedia.org/wiki/Fourier_transform
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3.6.2 Discrete Cosine Transform and Inverse Cosine Transform

Discrete Cosine Transform (LA DCT) BebeRoz 8 - AR SR Ry Cosine BERAYIFAI > FALUI (EREERL
I EERAAY B ) 0 ERSREIRIR KRBT (T RE B P ESFEE o HE A S NS G T R ERYE - DURCKE# R85
TEAVEIE T A -

ERBH (Description)

B AT ER XA AT oy ) R [FRAY > ABUHIR AV SE 8 - & X = {0, 21,..., a1} UERER N 28
EFPY1 > AUBERERTZEEHA Y = {yo, 1. ... yv—1} ERATT ¢

N-1 1 _
(2n + 1)k VN’ for k=0
=C| T,cos ———, (Cp =
o knz:% " 2N T2 for ko0
HERERAT ¢
N—1 1 _
(2n + )7k Ty for k=0
Ty = Crypcos —————, Cf =
kzzo KUk 2N ¥ ,/%, for k> 0.

283 (Properties)

KRIFEAHFEZEE (Real Number ) » B33 (Single Channel ) 5¢2 3878 ( Multi-Channel ) » Regular AYEH5% (Signal)
EEEEE (Audio) A B HHAS R EE - BHEIE > Regular Y3R5E (Signal) o BESAR 7 ESEEYENT » K
BRI IS E S8 -

Properties

El DCT
RemowelC True ;I
Window Mone

Module

RemoveDC
Rernoyve DC corponent

S2EHE 2BER Eigl=l
RemoveDC  JRERENSFEIIRIE 7 [HH-FA% & True

Window  SRERREHEETE SR IIEREIEN » SEIRIIT 2R FFT (9% - none

#if] (Example)

AR#EiF| (Example) 3#EF Source FEAEHER 10 Hz ~ TimeLength & 0.9 #PAY Sine Wave BifE2% & 3 Hz » TimeLength
K5 0.9 FbiY Sine Wave FHAIAVERSE © JcbA DCT sTEHEIEZAHEE - FHRFEEELL Inverse DCT EHEHFRAVERTE o

1. A Network f&5#r1% Source / Sine #1717 Sine Wave » /& Properties f1&55H%5 TimeLength {7 & 0.9 #b o

S

AN

2. W AP EEHE— Signal Frequency %5 3 Hz > TimeLength £y 0.9 FPHY Sine Wave » F#r#% Compute / Math /
Mixer EFFiERSRAENN > A Viewer / Channel Viewer 4&H -
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\':i | Mixer i;}_»i L Viewer2 [2] i

E Source -
TirmeUnit %sec
TimeLength 0.9
SamplingFreq 1000
Dakalength a01
3
amplitude 1 e
ArnplitudeCFfset 1] -
SignalFreq
The frequency of the to-be-generated signal

-
-
<
Rl
<
<
<

a 0.1 0z 0.z 0.4 a5 0B o7 0z 09
time {sec)

3. ¥ Mixer Z£HYENIR{E Compute / Transform / Discrete Cosine Transform » 455 A Channel Viewer 4&H -
] - ERSEAREE R AR AR -

Mixer-DCT
T T T T T T T T T
10 -
i
-10 -
oy oy sy ey ey ey ey sy ey ey
] a0 100 180 200 280 300 380 400 480 S00
frequency {HZ )

:i | Mixer i;}_»i Ll Wiewerz [2] |

bl DCT i,}_ﬂ;Jwewera [=] ‘

4. B2 /F Compute / Transform / Inverse Cosine Transform - B[JEEA[E]FEH5E -
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\: | Mixer pl—» | Viewerz [2] |

»L1DCT i.}_..; 1 iewer3 [3] |

y L IDCT ,}_.. [ vigwerd [4] ‘

Mixer-DCT-IDCT
2 F T T T T T T T T

/ Iy K
/ I E
" ¥ -
4 s i s
-\—/ & f\\_/ e F\_/ f'/ g
A < ¢
A / : -
a3 X a'r
s I

0.1 0z 0.3 0.4 05 0 o7 o]
time (sec)

o

fHEETE < (Related Functions)

Fourier Transform * Channel Viewer

2% (Reference)

http://en.wikipedia.org/wiki/Discrete_cosine transform

3.6.3 Haar Wavelet Transform

Haar Wavelet 2B 43R/ INE R » B Alfréd Haar FrEEH o /NEFERt O L% E - Haar Wavelet 25 EEAY/N
H o BN S 0 FTLME BEEAVINE o MEREIE AN ERFAIETF o {2 Haar /NI B i EEHAIEA/INE - Ry /N
SIARFELRE > (A HAAENEE -

EHH (Description)
Haar Wavelet /[N B AR N AT LA T R IR

1
1, 0<t<}
— 1
U(t)=<-1, L<t<i
0, otherwise
Haar
1 T T T T T T T T T ]
ot ]
-1C 1 1 1 1 I 1 1 1 1
o o 0z 0 0a 03 [iY:1 07 [iF] 03 1

time [ sec )

i Haar BT 3SR L

1— 2e—iw/2 4 e~ iw
w

Pw) =

Harr-F T

| 1 | 1 | | 1 | 1 |
] 5 10 15 20 25 30 35 40 a5 50
frequency ( Hz)



http://en.wikipedia.org/wiki/Discrete_cosine_transform
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28 E%E (Properties)

KIFEAH B ZE S (Real Number ) » BE3#78 (Single Channel ) » Regular HYEH5% (Signal)
RSB 0 %8 > Regular AYERSE (Signal ) - £

el

Rewmpling Methol
Clocs s esampling metiol. The g DY
Compana:

T
i nche vl oo b i

CHAPTER 3. &4l (COMPUTE)

BRI (Audio) BA S
SRR T -

SHATE

BoE#E THEE

Filter Bank Level
Resampling Method

Py
IEAREERE - EERG - 1 EWIAHEE » 5 B N8HANE DU - 1
BT 0 552 Resampling Linear

#iB] (Example)

1. (7 SRR TR + T E— White Noise 3% Noise #RB % 0.2 -

ey
= I

Mixer

T T T T T T T
1 W
oL
.-1 -
| | | 1 1 | |
(1] 0z 03 0.4 ns (K] a7

time (sec)

2. B E G % 2% - Compute / Transform / Haar Transform > g% 7E Filter Bank level £ 3 :

Mixer-Haar

2

°r \L
bt

w

5]

-

o

[

L SR ey vw]r\vw‘«hurwﬁu"'\«nww»wﬂmltﬂnwmamwm%-wr

—\;\Ir,“"‘—'l‘_-’\-'vv\r\a‘]f-_.

?y“ﬂ”vJL““J“w*“Wr“*vawvjtﬁ~ﬁ~vw“qf{

UL

.
D Y Y .

o 0.1 0z

o] 0.4 0.5 06 o7 0.s o0g 1
time (sec)

HAEET IR R PSR RSB MR - OB TR SRR - 55 B = R AT S R 8 LBk 1 - = BRERHOR
ZEPIER kR -

B HESEVURAE -
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Mixer

T T T T T T T T T T
1
| /\\/ m /U
= 3 =t

1 | | 1 | | 1 1 | 1

0 0.1 0.z 0.3 0.4 0.5 05 o7 0.8 04 1
time (sec)

WEEEH > o] RO RR - RO R E IR AR -
4. By EMD > 1 HaarTransform {&AY4ERLCH Hilbert Spectrum pE¥ - B0 E FHGHAH[E:

LI TF viewer [1] |

¥ HSPEC

Mixer-Haar-Hilbert Spectrum

frequency (Hz )

0 0.1 0z 03z 0.4 05 06 0.7 0.8 na 1
time ( sec)

FHRE$E 4 (Related Functions)
Mixer ~ Multiplier ~ Fourier Transform ~ Hilbert Spectrum

2% (Reference)
http://amath.colorado.edu/courses/4720/2000Spr /Labs/Haar /haar.html

3.6.4 Hilbert Transform

Hilbert Transform % AGHTE «(t) 81 L {EHTFE (Bl Convolution ) » (B BB I EHSR iR B — (B R B i
HIEATERSE - eV E S Rl AR - EEECAE i A GRS BT R R AVE - ARIRAEATERSRAYIEE ] E 2 N
B ARG AR ~ R IIRIE - L TR AT A 4 S e B AR R R 3 R oA AR & R SRR -

#2HH (Description)
= x(t) RFEFREFY] - HI'ERY Hilbert Transform y(t) EFH A ¢

T ER =(1) -


http://amath.colorado.edu/courses/4720/2000Spr/Labs/Haar/haar.html
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£00) = o(0) + i0) = a6, a(t) = v/FZ0 T 970 0(0) = tan 2.

Hef a(t) Bofici JRIEERSEZELEELR) - 1 0() RAEA © fEREATRER 2(¢) AVRRBEARR RS > AliE—20E 2% Hilbert

Transform HJHEFRFFESR w(t) (instantaneous frequency ) :

~—

kL~ /14840 » B[ Hilbert Spectrum °
SBEE (Properties)

I EH (Real Number ) » B8 (Single Channel ) 5(Z% 378 (Multi-Channel ) » Regular AYE5% (Signal )
Faflak (Audio) #g A 5 Wy HAR =0 1E % > BEiEIE  Regular HYEHIE (Signal) -

Hilbert Transform AY£:# A Output Type » 3% EEHLE R 2V > #IH7A Complex ~ Split Complex ~ Phase *
InstantFrequency B Instant Amplitude 2§ » Hth InstantFrequency JEE 047 & Simple ;A8 Barne j£ » FEIEY

EEAER RSN -

BEIH AT BEIER

Complex i cH AT ERSE Z éﬂﬁ%@%@;ﬁi °

SplitComplex IHEATERSE Z RYEED X BLEEES Y O ER(EEE - (i HEBEA -
Phase fEATERGR Z BIFHALA 80 SRS IFREAE (/070 -180 & ~ 180 FEZfH) «

Unwrapped Phase  f#NTERFE Z R A 80 B FESHFRIBEAVE (i 360 FEBAEFE ) -
InstantAmplitude  fEATERSE Z BVIRIE a(t) SHESIFRIBAE -
InstantFrequency — FEITERSE Z HUFENLA 0(t) SHFROAVHEST » BEREIFARR w(t) -

#if (Example)
A Source f&E4HZEE—1{f Sine Wave 5% » H#{F Hilbert Transform - Ii#£zfH%& Hilbert Transform HY Output Type
DRSS HIA B -

1. 4 Source / Sine Wave E4E Sine Wave » F Viewer / Channel Viewer 48 HEH5% > FEFY Sine [E7REE5E Compute
/ Transform / Hilbert Transform BH#E/FETHE » Output Type THz% A Complex > F§ Viewer / Channel Viewer 48
HEER o (TR ENTEEE > i Channel Viewer HY Properties / YValueType 7Hz%/E Magnitude > KL
1E Viewer EHE&HHERTEHY Magnitude )

pi ] Hilbert pl—p

Properties
E Hilbert

QutputType Complex w
Module

OutputType
The output type of Hilbert Transform

T

time (sec)
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TRANSFORM
Sine-Hilbert
1 r“ T T T T T
084+
1 1 1 1 1
] 0.4 0z 03 04 05
time ( sec)
%

Wiewers

07 0g uR=}

# Sine Bl Hilbert Spectrum §iHHEHZESE[E—(E Channel Viewer | > B]F, a(t) BEE IR B1484R -

[=]

time fsec)

ATAVATATATAVATATAY

229

2. ¥EH5E Sine FF{E—X Hilbert Transform - j# Properties [N Hilbert / Output Type 8% 5 Split Complex >
151% Hilbert Transform @UE ~ 25 B A{EEE » A Viewer / Channel Viewer B[14& H & S EBLE ZRAYE - H

-

o

=

¥ Hibert2 F{E—X Hilbert Transform > & Properties A Hilbert / Output Type %5 Phase » o[ & F|E

hEGRNEEL - BSRREEED

p! | Hilbert

M
h—______q__”  Wiewerz [2]

| Hilbertz

| Yiewers [3]

i

B Hilbert
QukpukType

SplitComplex w
Module

OutputType
The output type of Hilbert Transform

“iEwer3

A

u]

MR

0.
time {sec)

05

R EEEE AL ATE 90 HIMEML(RR (Phase Shift) -

¥
1
o.

iy
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s vawer 1]
\\memﬂ """"""""" 2

B
q___h__h““—» U Wiewerz [2]

p || Hilbertz iy o] Vigwers [3]

I Hilbert3 i —gp L] Viewerd [2] |

——

Sine-Hilbert-Hilbert
200 F T T T T T T T T T =

-200

0 01 0.2 0.3 0.4 0.5 0.6 0.7 0.5 0.9 1
Time [zec]

3. EHAEEE 2 ANEE o {8148 Output Type £y InstantFrequency @ [B/REAFEHLIL 5 Instant Frequency » 4558 Fylig
RS AE (I e T L Y P A

4§ Visual Signal 1.4 Brofessional (Beta)

File Edit ¥iew Layout Tools Help

R 1L T R e e

" Hilbert Transform - X =
SineHib ~ i BB LG
. . . me—‘ lIbsrt ‘ . . et Trarsorm® | X
iy S
ak-
- L 1 1 1 L L 1 1 L
0 0.1 0.z 03 0.4 05 06 07 o8 09
Tirme [sec]
Sine-Hilbert-Hilbert 2
200 T T T T T T T —
ViewerS updated. Aubo o O
o [ )
Property > I x
a0 £ \ | | ! \ \ . ! \ FIIL
D 01 02 03 0.4 05 06 07 08 0.9 Cubput Type InstantFrequency
: i Tlme.[sec] . : Inst. Freq. Method simple
Maodule
Sine-Hilbert
10.4 T T T T T T T
10.2
10 -]
9.8 Il 1 1 1 Il Il 1 1 Il
] 0.1 0.z 0.3 0.4 0.5 0.6 07 0a ng —
Tirne Tepr] )
< | >

'<_.Ji|5 T I

= Hilbert
OubputType InstantFrequency W
Inst, Freq. Method Simple

Module

DOutput Type

The output bype of Hilbert TransForm
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Sine-Hilbert

| | | | |
03 0.4 ns 06 07
time { sec )

4. Channel Viewer R ge4g H AT ML Z(t) TEEECFIAVESR - FEEA Viewer / XY Plot HYIIAE < K Split
Complex MY#fiHF Viewer / XY Plot BT 48 HAEHTEIEL Z(t) EEECFEAYER > M8 XY Plot #Y ViewerWidth
il ViewerHeight BAHZAVEIE (40 350) - #RAE(E X Y #lfELR—4s -

wi || Hilbert i,
e h__h_““-——” [l Wiewer2 [2]
| Hilbert2 i wp | Viewers [3]
_—f\ =
i Hilberts gy || Viewers [4]

pi | Hilbert4 i \

! | WiewerSs [5]

——

i
=
P
=i
=l
oo
A/
|_|:
ok f

I
—_——1

Sine-Hilbert
1 T T

0.5 -

Hilhert2 CH2
o
T
|

Hilbert2. CH1

fHBEFE S (Related Functions)
XY Plot » Hilbert Spectrum °

224586l (Reference)

http://en.wikipedia.org/wiki/Hilbert_transform


http://en.wikipedia.org/wiki/Hilbert_transform
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3.6.5 Auto Correlation

BRI —(ER AR T B BEHTE (Convolution ) » DUIEFAMHRBAME 317 2415 > E BAERI M A7 v R fide— (&
SRSRAERF R RS B A 2 » MRZGERGE S A BEEAMEEE -

E?HH (Description)

WISRERGR R RS (ergodic » BIGRERAVEEAGAEEHRF I AT LURTE IS — B BB EUEE ) - Al B BRI E Ry

Hrfra*(t) B o(t) 2300 - T RafaR 2 BH] > 7 Rylfal it -
FEERUERIER T » © X = {20, 21,...,anv—1} RERER N ZFEFH] > LR |

| N2
Rxx[j] = S o 2 T Titj
N )
TN 2 it
1=0
Visual Signal £¢/H Intel IPP pRZEAYAR, *
N-1
Rxx[j Z zi%iyj, 0<j <N (normal),
1=0

AHCAgEGEEAE - B

RXX[ij]a 7N<‘7<0
Rmirrored []] ==

Rxxl[j], 0<j<N,

HH Ronirrorea INRERy 2N — 1 DL R[j = 0] Ry ¥iss -
285 E (Properties)

AAFAHBEZE# (Real Number ) » B#7E (Single Channel ) » Regular fYzR5% (Signal ) ~ B3 5% (Audio) #iA 5
it ERSR AR R B > B - Regular HYERGE

#if (Example)

AGEHI 53 HIE Sine Wave 81— White Noise 5H&5t{F H BAHRA 24 > LA AGRSTR & & Z gt (E 5 BB T -

1. A Network ¥if—(@& Source / Sine Wave > Properties / DataLength f & 2 #) - G{oE2 R 10 Hz A8 > DUIL
HFE Compute / Transform / AutoCorrelation > i Viewer / Channel Viewer & 4558 -

m_»i l aukoCarr p}—.)i | Wiewer [1] |
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Properties
Module =)
E Source
TirmeUnit sec
ineLegth B
SamplingFreq 1000
Dakalength 2001
SignalFreq 10
amplitude 1
ArnplitudeCFfset 1} b
Phase 1] -
TimelLength
Time: length in unit

et

2. bEEIR Sine Wave fEAFER (BEFETHY 7) T ZEHKAVHBANE - ¥ AutoCorr HYEHH/E FFT » A3
AutoCorr HYEHERITHAERMZTL 10 Hz > Bpag i —(EEIMEERSRF B BRI - FISE R OrA Bl AGHSE(E
BRAVPER

m_»i | Aukacarr ;’_»i | Wiewer [1] |

Sine-Corr-FFT

0z -

| | | | | | | | |
a z 4 G 2 10 1z 14 16 12
frequency ()

3. flli&—{& White Noise - FFEEDER 1 gi-FEinAfEL - GRATT -

m_»i l aukoCarr p}—.pi | Wiewer [1] ‘

pi I FFT ;.}_..; [l Viewer2 [2] |
m—» | AutoCarre )}—jp | viewer3 [3] ‘
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Moise-Corr
T T T T T T T

05 —

|:| L i [PUNPET W IETFRET FIw TR a g P ru | Lok sl 1 doame nd by bl Ll

PR S SR A SR TR ST [T SR ST T RS S ST S [ S ST S S S S T S N S S S S N S T

-z 15 -1 0.5 a 0.5 1 1.5 z
time { sec)

4. DL Compute / Channel / Mixer f Sine ¥ Noise JE & & (EHBABH T > 052 M HEIAVEER |

WWMTJ\J\I'\}%/I\;\.I\f\Mﬂm‘fWI \}WmfV\I\J\fl\m’w:“ﬂ”ﬂ”'

time { sec)

FHEE$SS (Related Functions)

Cross Correlation ~ Mixer

2% (Reference)
http://en.wikipedia.org/wiki/Autocorrelation

3.6.6 CrossCorrelation

CrossCorrelation » 5 G Rl 2 i —H i ok 81 55— B R aHaR (ElietE ( Convolution ) » DATE A AHBAM: 3 2 Ak © #H
A T g e B — A M B Y ERSR TE A XAHRE AT - FEILEORRZ ATt 2 F i -

B9 (Description)

CrossCorrelation 7 AT 8122 T 3 By

@en® = [ O+

Horft o7 (1) By a(t) 230 > 7 BISHITE -
M * 8% X = {000, oo ovoah Y = (o0 0y} ERERERS J VSRR s

N-1
Rxvylj] = Z T Yirj, —(N-1)<j<M

=0

AR RS RS L= N + M — 1> Rxy[j] FEEHENE » HRKEBESF FRITAER

Rxvy[j] < vVRxx[0] - Ryy|0]
B AGHSRAE4ET FAGR BRI L ELE - Al Rxy([j] = Ryx[j] HeaielsiE 8 SRS - 575 Rxx[j]
Rl B Auto Correlation o
Visual Signal £¢/ Intel IPP pREAYAR, *
N—1

Rxy[j] = Y @¥itjta; 0<j<L, —-L<a<lL
=0

=


http://en.wikipedia.org/wiki/Autocorrelation
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Yijs OSJ<M
Yj =

0, otherwise
AL AgEGAL - Bl :

Ryx|j+ L], -M<j<0, a=-L
Rmirr‘or&d[j] =

ny[L*jfl], 0<j <N, aif(Lfl)

FEREESR T > AR X sR3REL Y SRSRAMHRAYE » Rimirrorea TERAZIEFTALIAVERFE (1 j = 0 FIta&EE) BlA Y &R
AR X SHERHE R -

SBEE (Properties)

R4S B (Real Number) » B (Single Channel) » Regular #95R3£ (Signal) « 855 (Audio) #A »
EBFTR BN AREE | LR st B B > Regular WURSE - 60 ARTEMSEE (LR B FiBRHR
mgﬂ%ﬁfgﬂﬂ*ﬁ%ﬁ%gﬁiﬁ% FE%%{I%‘?E—){;% > °

B (Example)

SuEEE—4H White Noise {E[FRERTE - &EEH P —EKRER > EE S (SR S Z4HERTE > LUERIEHERSRE Cross
Correlation BHEZLWZ IR (% -

1. E4—1F Source / Noise > Properties / TimeLength t4 & 5 ¥/ > FEH Viewer / Channel Viewer g4 o

Properties

Module

El MNoise
MoiseType White

B Source
TireLnit sec
5
SarmplingFrag 1000
Datalength 5001
Amplitude 1
AmplitudeCffsek 0
Timestart 0

Moise

M T B I B T B B RS R
o 0.5 1 1.5 z 2.5 ] 3.5 4 4.5 5
time {sec)

2. BE¥EE Noise > 15 §##555E Compute / Channel / Data Selection » A Properties / EndPosition i 3.5 » A&
B | Compute / Channel / Time Shift » Properties / Shift Value g2/ 1.5 » HAVABIENGE 0 ~ 3.5 #bHY
B 2 HEGE 1.5 ~ 5 FVE -
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| Noise » p! | Viewer [1] [
*

Properties v 0 X
B Data
El Data Selection

StartPosition 1.5

EndPosition end (5)

DownSampleStep 1
Module

| Noise ) w» | Viewer [1] |

» | Selection )| »pi | Shift iy

Properties « 0 X
B Data
B Module
B Time Shift

ShiftMode ShiftStartTime

Shiftvalue -1.5

Selection- shift

CHAPTER 3.

s E4H (COMPUTE)

25 el 25

time {sec)

3. FE4—4H TimeLength 5 1.5 )Y Noise » it Noise B Time Shift {%HJEHS%{F Compute / Channel / Mixer
TERCE _(EzR5%E » F2A Channel Viewer &4 -

hixer

10

1.5 2 25

time {sec)
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pi ] Selection pl—» | shift p|

m—.: | Mixer )}—jp [ viewerz2 [2] |

4. B:H5E Noise B Mixer —#EfF Cross Correlation » F§F Channel Viewer 48 455 -

T T T T T T T T T
1000 - —
500 | .
0 PR oo
| | 1 | | | 1 | |
5 4 3 2 1 0 1 2 2 4 5

fime { sac)

ERE R AGHTE 1 BLERSE 2 (LIRS -1.5 sec WP RERAVAHBAM: - BA L35 (% AGHSRAE 1.5 sec £ 5
sec HYERHELEE —(E#n AGRSE 0 02 3.5 PEVERNE S —RAY - ILEERT SR AGRSRAIRHE -

fHFFE S (Related Functions)
Auto Correlation ~ Data Selection ~ Mixer ~ Time Shift

3.6.7 MSE

MSE /& Multi-Scale Entropy (2 RSN ) Z 4655 - 20 R4 R P YIHIERER o &5 (UR 24 A Re -
AR ER PN T4 (biological ) ~ #ERFIEE (earth science) Mi#%tRPREN (mechanical vibration ) AYEHHE °
AR EFREESE (Entropy ) (EHFTRIE » M EE S TS 2GR R EREE 2 25 mUR LR E A
= o EEET > EREASAELAGARE (EEREMAEE)  RFERHRAEARGIORBLE N RFEIRR
(R Ry BERHE R T (R R o IR R RIS 51 > SR TEREE - B A2 RIZERIER T - sHERAVERE
J& AR SR E 2608 KU S I {E AL -

Conventional entropy measure

entropy

order disorder
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Expected complexity measure

complexity

rder disorder

AAELH P st BB ER ] Sample Entropy © ‘B # T Approximate Entropy ; 5 HEEAVER » ©EL Approximate
Entropy FrfEAVERIEF M -

% RIS R RS (scale) By r RIS N 2B IS ") Essorhy:

o 1 & N
fj( = T Z fio 1<5< -
i—(—1az+1

BEIEEE: £ BB RN I - B EEREE © 515 Sample Entropy :

N—m
m
n;
=1 Uz
Sg(scale,m,r, N) =In T — =1 o
m—+1
ny;
i=1

FE Bt FFGE d[fin (), fm(5)] < v Hrp d 2 RS IR 22 AV EERE R B

A[fm (@), fm (5)] = max{[f(i + k) — f(G+F)[,0 <k <m—1}

SBEE (Properties)

RIEAHFEZE S (Real Number ) » B3#38 (Single Channel ) 5¢25 3878 ( Multi-Channel ) » Regular AYEH5% (Signal )
B EigR (Audio) FA - i EHIR IS U E S - BmES S0 > Regular AUEHSE - SEERIHEER T3 -

H (arid
A Nl=

El Multi-Scale Entropy -
Minscale 1
MaxScale 20
Scalestep 1
MakchPoink 2
MatchTolerance 0.15 =
-
MaxScale
Maxiniun scale of the mulki-scale entropy

SR SHUEF gl
MinScale i/ NRJE  (F 2% RIE T E RIESFI 2 TIRIE 1
MaxScale BRARE » (% RIS e RIS 2 EIRE 20
ScaleStep RED & RREERUITE—ER - P R&EEY (5D REZERA () RE - fHixdE =1
MatchPoint SE LR B B IR 2

MatchTolerance B R ERY AL ZRAEE > BIFEZTAY ¢ 0.15
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#i5l (Example)
ZN B a PN RS P

L. A Project fi%& T » #ARIEERL » 7R RFEEA S E NIETHFY Center of Pressure (COP) > 1£ X J5[A/fE
BRI EE(L » FIIFH Viewer / Channel Viewer EHZ24E . -

X

360 F

e NN

340 |

— Young_*¥:CH1
— Elderly_4CH1

320

300 .

o TN TN L

time [ sec)

2. B TRRRRF B EHIYRE ST > PR R GAERIRETST - 155 COP HYZEEEE » AN E -
*_Diff

— Young_“elocity

a0 — Elderly_Welocity
]
-50
| 1 | | | | | |
0 2 4 B g 10 12 14 16
time [ sec )

3. 1B WS EHSE4S 3 Compute / Transform / MSE & » | Viewer / Channel Viewer #2245 5 » 25F4F
RHPREE - COP Z st » ZH0MHE RS SR MR . AR AP R - COP RBEhEE - i
B RS -

H_Diff- MSE

— Young
2 f— Elderly 7

=
LU

1. FERIR—(EBVT > 18 BREEHEEROAR 55 BRREHEAE A > SYBIREUL BOG » BCG S50 F IR -
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Viewer
5 T T T T T T T
— Young h
4 1 — Elderly A l - J . " A
—— T H\'- - "A—
3 -
2 -
1 - ll | i v b w i v h l' ll |
|:| -
| | | | | | | |
154 164 156 167 158 169 160 161
time [ sec )

5. oy Bl R (E ARy ECG o3 Bllat B /i kAT HIIRAEE > BIFTERARY R-R Interval - & FIH] MSE 515 - H&ER
NE o A AT AR AR ECG Bl ANBY ECG {EELER - SR8 NAVEISR M A A2y > SR AL
RECERREME( T/ MES TS - AT THREN RS -

Viewerd
T T T T T T T T T
S Yaung
— Elderly
1.4 F
=y
o112 -
&
1
08 F
06 & i 1 1 i i i 1 1 I -
2 4 B a 10 12 14 16 18 20

THEE#¥E< (Related Functions)
Noise * R-R Interval ~ Channel Viewer

2ZEKl (Reference)

1. Pincus, S. M., Approximate entropy as a measure of system complexity, Proceedings of the National Academy
of Sciences, USA, Vol. 88, pp. 2297-2301 (1991).

2. Costa M., Goldberger A.L., Peng C.-K. Multiscale entropy analysis of physiologic time series. Phys Rev Lett
2002; 89:062102.

3. Costa M, Peng C-K, Goldberger AL, Hausdorff JM. Multiscale entropy analysis of human gait dynaiics. Physica
A ,2003;330:53-60.

4. Costa M., Goldberger A.L., Peng C.-K. Multiscale entropy analysis of biological signals. Phys Rev E
2005;71:021906.

3.7 HHT (Hilbert-Huang Transform )

Hilbert-Huang Transform (HHT) ‘22— ARAVERSTEHE 570 > FIFEMR D= A HIFFERE (Unsteady ) KJE
&M (Nonlinear) HYERIEFHEHUAYELEBATERR - —MRESAVERIEE T L -HEI P GRIERRBRER R L —H
ST S — LB SR 7 AR B I RS RE B FARME AR (B3R B AEVE R 1E R fR R P R B J AR R AR
PERERSE > S IEE MG R B S AR HVERE - 2T S5 LTt feny — B8 574 Hilbert-Huang Transform
(HHT) gt Ealifg e ft—migii i % - HHT StREEEmMEE(y : EMD (Empirical Mode Decomposition ) #1
Hilbert Spectrum - &5#& EMD Ei Hilbert Transform #7774 B A B IERRRE HIFGRMEENSRHETT - FrAl 2R % E
RPRTERFE ~ R - e BRVEMERAGAIT - W5t - HHT nlGF 8 S rIsH ~ R - gEEMRIG - BAEMRS
EIET - BT d HHT $2 i A R eV & - (e g - Wk TR -

1. RCADA EEMD : i REREHE LA (1Y —F& EEMD JEE0k -

2. IMFProperty * 5 & IMF H@BZREEE - M(E(EE - @ZRERHFHHE « & IMF BIRYIERHE « & IMF
HAWIREER] -
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3. AnCAD EMD (*Only in Professional ) : ¥ arf AT ity A [FHY EMD ffisERos - st & E %
i

3.7.1 RCADA EEMD

RCADA EEMD By soREREE 1 LAY AR (2009) EEMD JEEE - HEASAH AYTHE (R ELBUE 00 f2 (i MATLAB
JFaRSHY EEMD sz(fH[E] - (EARLH E RS AR R 0T ~ BLBES T FS 8 DIIREREER > W HER
BRI ABIE 0 fEAE MATLAB JFUamBHE N 200 LA E -

ERBH (Description)
#F55 2 http:/ /rcada.ncu.edu.tw/researchl.htm o
SBEE (Properties)

A7 EH (Real Number ) 5% - RCADA EEMD {£#7Z 8% (Single Channel ) » Regular V5% (Signal )
BEE SR (Audio) EA -

B EEMD Method

Mumber of Ensembles
Maise Level 0.1

E EEMD Stop Criteria

Mazx, Sifting Iterations 10
Module
SHATE SHEFR THEAE
SplineType A =FEEF & (Boundary Conditions) » fl#H Clamped Spline + Nature NotAKnot
Cubic Spline » Not A Knot » NHZAZEEREH o
Number of ##1T EEMD ¥ > /7500 Noise fyZ# > I HEstE 2/ DAHAY IMF 4558 FH#T 20
Ensembles g - BlANTER 7% 20 > FFFEERSTIIA 20 XA Noise - AFEFIETEH 20 4H
IMF 455 » A5 -
Noise Level HIE##1T EEMD Hf > J[HI0HY Noise Z k% » MR RAGRGEAE = 2 LLE - 0.1
Max. Sifting #EFT EEMD SRR - By IR - 10
Iterations
Number of IMFs PR Ay IMF 3R iE 88 o -1
Modify Envelope %5 b4 R IBE R A5 T TR - True
Endpoints
Use Guassian X EEE{EH Guassian Noise @ & HIEHEF White Noise ° Fasle
Noise
AT ok

NotAKnot B (b ) EHYRL » H=ZEAESE o ITERE SR R R RSB LY
MATLAB [E468ERY EEMD - {HFEHY Visual Signal 82 MATLAB AYELEELENHEIE - Hrfigss
REWHAERME -

NatureCubicSplisg@ 57 _FAVEE » H - EHAE -

ClampedSpline #E5 FAVEL » H—ZCEE R EHE (=0) -

#if (Example)

L AREEHIEHRA R R EBMEE LR AVEBTE R (gstadat) » Ry—HF—FZHERERE PR E &k > TU2%
C:\Program Files\AnCAD\Visual Signal\demo\HHT\demo68.vsn °

1260 1820 1900 1920 1940 1950 1980 2000
time (year)

[=]
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2. Jﬁ?:ﬂﬁfé?_i‘% Compute / HHT / RCADA EEMD ffiffffif - SRECE RBTHRE - HESRAT > JEEF] Residual
(BIERE—PRaNSR - SREECARIR) - RRR LRSS -

-

» || RCADAEEMD i)}—.} [ Wigwer2 [2]

gsta RCADAEEMD

0s =

05 b I I I I I I I I I I I I I ——
1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990
Date

3. FRSMHEINEASE o ok RCADA #2{ MATLAB JF#4HE{f MATLAB #23t81 Visual Signal HJ#FE » sin(5-2mt) +
sin(30 - 27¢) 4 sin(50 - 27rt) + sin(100 - 2t) > FREEEE B 20000 » RCADA EEMD #4455 840

Mix Sing
4 F T T T T T T T T T =
h
4k 1 1 1 1 1 1 1 1 1 i
0 0.1 0z 0.3 0.4 0.5 0.6 07 0.8 0.9 1

time { sec )

MixSine: RCADA EEMD
10
l

gk 4
B} 4

0 0.1 0.2 0.3 0.4 0.5 06 0.7 0.8 09 1
time { sec )

1£ Intel Dual Core E6300 (2.8GHz) HYEMS I » Visual Singal PR s T ERE] B 1.65 #) » MATLAB % 376.60 75,
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PR 7RG 200 i -

1. &% C: \ Program Files \ AnCAD \ Visual Signal \ demo \ HHT F'fJ demo68 1 > #EER (Wave) Rk
B—E% Hello BYEEE » A0 N WAGRIE] -

w[H Selection | b

b [ Todudio | o b | Viewer [5]

_|hello .l »i| ] RCADA EEMD2 ;,}_..g | Wiewsr3 [2] ‘

Ll Switch i.}_»; I Tatudioz §.| b |1 Viewer4 [3] |

|| Switch2 §.|_~.,§ | Tosudio3 §.| b ) ViswarS [4] |

Selection - ToAudio
1 L T T T T T T T T T T T T T T T T T T T T T T T T

05k

'DE - | | | | | -
a 0.1 02 03 0.4 0.5 0k
time [ sec )

2. 7£ RCADA : EEMD fy£#h » Number of Ensembles & 200 » Noise Level B 0.25 » WEHZLEE = (f@EATERE
GERATIE .-

Switch - ToAudio

04k ! 1 1 1 1 =
0 0.1 0z 03 0.4 0.4a 0.6

time [ sec )

3. 7£ RCADA : EEMD?2 gy » Number of Ensembles £ 1 > Noise Level 5 0.1 » W25 = (f@EEAYERE -
GERATIE -

Switch2 - ToAudio

02+

0.4 & I I I I I =
a 0.1 (I 03 0.4 ns 06
time [ sec )

W EFTF e L AR AV SHERERAC A - 353055 — il EEMD Jffi IRV S LEEOATE - (8 EEMD Hy&ER&H —SikE+

-

FHBS4 (Related Functions)
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RCADA Instant Frequency ~ RCADA Spectrum ~ AnCAD EMD
22k (Reference)
1.http://rcada.ncu.edu.tw/researchl_ clip_ reference.htm

2. Norden E. Huang, Zheng Shen, Steven R. Long, Manli C. Wu, Hsing H. Shih, Quanan Zheng, Nai-Chyuan Yen,
Chi Chao Tung and Henry H.Liu : “The Empirical Mode Decomposition and the Hilbert Spectrum for Nonlinear and
Non-Stationary Time Series Analysis” » Proceedings of the Royal Society , Vol.454, No.1971, 1998

3. Huang, N. E., M. L. Wu, S. R. Long, S. S. Shen, W. D. Qu, P. Gloersen, and K. L. Fan (2003) : “A confidence limit
for the Empirical Mode Decomposition and Hilbert Spectral Analysis” » Proc. Roy. Soc. London, 459A, 2317-2345.

4. ZhaoHua Wu and Norden E. Huang, 2009, ” Ensemble Empirical Mode Decomposition : A Noise-Assisted Data
Analysis Method ” , Advances in Adaptive Data Analysis, Vol. 1, No. 1 (2009) 1-41

3.7.2 IMF Property

SHERACE 51l EMD EE% - v R EE IMF F—{ERIERERSE - IMF property HYDIREZEIZLE IMF HYRHE - H
e T fESTE EMD 258 E R aASE 75 -

EREH (Description)

EMD 73fi# iy IMF A ZREAIRRE .~ B 22/ Vit —aHeE - Rlis EMD S EERBRAVRE T > mTH T Z % IMF
AYRFIE o BETTARPIH R IME B REE S ~ M E (R - BT (EEA P ~ & IMF HRYIERH: ~ % IMF B
FZHAREER -

SBEEE (Properties)

Properties

| propertyGrid w |
21
El IMF Property

2 (TP 1117 Property Report for "EHD” (1]

EH Module

MName IMF Property
InputPortSide Left

AcceptableDataTypes Reqular Real Single-Channel Signal

Report...
Display a report showing IMF properties for all channels.

SEATE S ER
General FUNE EESRAEEREL (Zero Crossings ) ~ fEahiek (Bim/N) HIVRE (Extreme
Properties Counts ) ~ “FHIFIIER ~ LI AR > B EEAE R LA (Power ) o H i SEIMRIIER 2

DI B FE e K (/) (B R RERBHS (G5 H AR - S EErsE R A
(BB GRS AR (A REFERNI Residual) (VEEL -
Orthogonality — #ij AGHEE 2 2 B L 2 PR IEAC AR -

#if (Example)
& 2L IMF Property Joi#{42 RCADA EEMD R 715 2 SRR FFE - Bi%E EMD MBI » f45#8E8 Compute

/ HHT / IMF Property - A1 NEFT/R © S3A7HElE IMF RppEafERE M - BEEE Report... Bt - HATTG IR —%
o BEETEH FREUR TR TR R - BEURHVAEIRANE -

m—-} I RCADAEEMD i —wp || IMF Property |



http://rcada.ncu.edu.tw/research1_clip_reference.htm
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Pro perty

E IMF Property
Repart...

Module

i General - 3 -]

General Properties

Channel Zero Crossings Extreme Counts | Average Freguencies
iAMF_h1 FB2 350 341

IMF_hZ2 324 169 162

IMF_h3 156 a1 784
IMF_h4 a4 43 425
IMF_h5 36 20 18.5
IMF_hE 18 10 944
IMF_h7 10 5 549
IMF_h8 B 3 348
IMF_residual 1] 1 04
< | L

Orthogonality Matrix

Channel IMF_h1  IMF_h2  IMF_h3 IMF_h4 IMF_ha |
IMF_h1 1 00214 -0.00265 0.016 -0m7s -0
IMF_hz 0.0214 1 0.0908  -0.00492  -00103 -0
IMF_h3 -0.00265  0.0903 1 0175 -00325 -l
IMF_h4 0016 -000493 0 0175 1 0113 0
IMF_h5 -007s -0.0103 0 -0.03Z4 0113 1

IMF_hB -0.00564 -0.00643 -0.0244 0002332 0.206
IMF_h7 -0.00863 00269 -0.0137  -0.000481 -0.00415
IMF_h2 -0.0222 00278 -0.0144  0.000748  -0.014

IMF_residual 00313 448E-05 -0.00836 -0.0137 -0.00576 C

< | >

Percentage Power

Chanel Povwer (%)
IMF_h1 EB.3
IMF_hZ2 16.9

7 B A — (B E ERRBUR J57% » o] B (General) ~ FHEEECHE (Scientific) LU EE/NEGR 7 E (Fixed) : 25
CMREAEAL R > B O E RS - TS E/NBCRE (i R SRR A/ NECRE A B © 55 = (B HEE D E AT
ik BOTEURGR -

FHR#E4 (Related Functions)
EMD -~ Channel Viewer

3.7.3 AnCAD EMD*

*Only in Professional*

EMD 44 £ Empirical Mode Decomposition » 52 {E (K EEERFEFERF R 7 R EEE IMFEs (Intrinsic Mode Functions)
FI—{ERIERERSE (Residual ) FYEERTH, © ST IR i S (B FRATE > EMD 3Ry IMF - HHRIERIBER A7
LB - 3 S T RS TR R AR AR -

#BH (Description)

EMD AR NSR M RF EER T 0 i B 28 73Rk - B HM#E2757% > EMD B —(HsfErERER 7% - MEema
SRl S {E A S A DAEERER G2 R R R o & o (HRE SRR R AR RS T - SRR
U A e —EERSE A S B SN EAY R B IREEAE - EHRENEAERE & Intrinsic Mode Function (IMF) » BHAHHY
IMF B2 Es e
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1 ZERGNSEABEMRELE —ELT -
2. fE—EH EESSR (HEMEAEER) M TMEsE (HEBENMEER) FPEERE (BIHHE) -
Sifting 2 EMD FH5&Ef - /eIt HEE IMF By - (k32 EHE IMF BUREI - Sifting FYERURAZATT

L HUG— B BRATENSE (1) > $R HEEECAEATERL - 2L Cubic Spline Ji7AR A BEMRAEME > 115
BEERERAY L Esk 4R -

2. L b SREEAREOR/IME I Bl Cubic Spline J3AHE - TT/-RASRAY T 454 -
3. SHELEEAHRIT T RSN - TS5 ST m() -
4. EERIAITAIGAR - SAHREFTEHIRIE S h() » B A) = 2(t) — m(t) -
B @(t) P R TSI T m(t) - KIS h(t) ATHBIZELE Sifting -
PRSI Sifting B RA -SR]

1. Cauchy WAz » B fEE R 2K Sifting BAVERFHAEREZ SD), (2% StandardDeviation ) /NA—45E
HVEE > RIZR IE1&4ERY Sifting BifE

SDy = ZZ:O \h;cfl(t) — hi(t)[?
2= P (1)

2. e (AR IR > GRS Sitting - EESRRRSEA SR ERAIELIEEC %N 1 i EEER
BN ERRE LR (28 Max. Sifting Iterations ) o * JFE R A-EBSC RN —: » {HiE Bkt o e
RHERBEAE ARSI LRI © TR

1 81 2 eI [EIF bR - i I B e EL— RIS RE - Sifting Eh{FERE4EER  Visual Signal SRHfRAR HARAYES
RixEMAE S EEH (Channel 1 SF# L » Channel 2 7 » DULAEHE) > BEERSSUIAE R & —fFk Channel -

EMD #9541 T © 46— FUeIbce T Sifting % » %% 1« FOGRITTARETIRKPHES - HERY
91« TGRSR KT - BLHTRSREN 25— IMF - #0 2 IMFL - 1 IMFL (RSt 2 - 918 — (@
3% (First Residual) » 165 rl - I rl (R T 05T Sifting » BI85 IMF2 - A IMF2 f rl 115k - 1951
55— (ERARERR 12 (KULARAIEIE T - RUPTIISAS BRI AR e IMF FORB R HFRER 3R - SED S EMD A

i E

SBEEE (Properties)

KRIEAHPEZEHE (Real Number ) ~ B3 (Single Channel ) » Regular fYz5% (Signal ) 5B Z 058 (Audio) A »
HBH RS T ¢

= EMD Method

IntermittencyTest e
Inkermnittency 4
Mormalized IMF False
El EMD Stop Criteria
StandardDeviation 0.3
Maz., Sifting Iterations 10
MaxImfCount 11
ST SHES THEME
Method E EMD EERFHYITEC - DUN /M 4H AT SEHITHAEE ¢ IntermittencyTest

1. Standard : DL—REAREAE S HETE -
2. IntermittencyTest : FH5% A [EMGIREITEE & = £ —(E S A E
S Sl IME - FIFRIET7 24 ] & RS i A i NREDEE 4B S Bl A E -
3. EnsembleEMD : A% AGRESE Fii—#8 MR white noise 14 FHE
EMD - AT E 28 B AR B & R 2 IMF -
Normalized IMF  JFrA IMF IFFRAL - False
StandardDeviation EFIEE - BIAZHAY SDy, o FIA Sifting A& ERGRAE T2/ NAFIEE 0.3
W1k Sifting o RERAHE QL LAEAN 1 -
Max. Sifting Sifting A& = KEL o RERBAEAE R AR 2 - 10
Iterations
MaxImfCount HESXR EMD #HERE » $2E IMF AYHE (B E - 11
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e Method £ IntermittencyTest » WJEH % —(H2:8 Intermittency ZEE%TE » W FFE -

SWER  SWER
Intermittency  FREREIORAIREIEE - @BNV I RIRIATRL L Erveons - S 5 —BUh & A BT — BRI

#i5& Method £ EnsembleEMD > DVHA 2 HI{ESEERE » WTER -

SEATE SEER TEERAE
Number of #{T EEMD B - 77500 Noise FYCE > W H st EHZ/DAHRY IMF 45 B F#ETFE 20
Ensembles 15 o FIIANTER Fy 20 > BFIFEERSTIIA 20 2Ry NOISe » WHERIETE S 20 4H IMF 45

R gz -
Noise Level HI{E##E1T EEMD 0% > JRI0AY Noise 7 ¥5% » MR A geEEz > Hhg - 0.1

#f] (Example)
%Gﬁﬁ /[:bl:luﬂ?[é'ﬂz EMD %*FI‘

1. A Project {775 EE#E Source / Sine Wave EAENSE - Wk EHSE » BEEE R 1.5 7 0 AR 20 Hz ; %
TE— Custom Wave £ exp(1.8*%t) » —fxHEHEEEE A 1 5 b o Bl Compute / Math / Mixer JE& W *

=N
T

ti Ll Mixer fy—wpi ] ¥igwer [1] |

oWﬁJVMNAﬂJVMWﬂffV%mﬂfMVN

06 0.8 1 12 14
time { sec)

2. f£ Mixer %% F Compute / HHT / EMD » L Channel Viewer 4&#%Iz15 4558 5 jA Viewer #Y Properties /
Channel / Multi-Channel Display #E% List > BEHE IMF 5r5a8ER - HEIROT -

b |l Miscer i;}_»i | Wiewer [1] ‘

L] ACAD:EMD H—»i 1 Viewerz [2] |

Property
E Appearance L
BackColar ] White
Wigwernidth default (600}
ViewerHeight default (200)
ListOrder 1
RekainPlok False
E Channel

tulti-Channel Display List w
Show walue Channel AnCAD:EMD-CH1
Fonts and Colors
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20 - =

0 0z 04 08 e senrf; 1 12 14
FELE AT S FR AR Sine bREZEL Exponential pE#HUEHF#E - JRAHY Sine £ Channel 4 » Exponential bEAI F5EER

af#t (AR Exponential prBrZ MmN » SUARIEHIrAEHEAERST) - HeF=FH5T (Channel 1~3) & EMD f£
sTHE_ PR HRIEE R - I E R -

FralERE > EMD B H SR IRFAREETT » B HFIRAFISZEY Sine Wave JE& - fél@ 30 Hz » AR 10 Hz
% 130 Hz - 2L EMD pa#if iz BT HEEE » 11S MEGSR -

*

’
m ¥ Wiy

»

13

b | ANCAD:EMD i>|—» U Viewer2 [2] |

wILIFFT ;.}_..g [ Wiewer3 [3] ‘

hdixer
5 T T T T T T T
|
o |r
-5 1 1 1 1 1 1 1
] 0.z 0.4 06 0sg 1 12 14
time { sec)
EMD
T T T T T T T
14
12 |
A
10
8

0 0z 0.4 0.6 0g 1 1.2 14
time {sec)
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EMD-FFT

T T T T T T T T
L 4
15 4

0 s
1 1 1 1 1 1 1 1
0 20 40 60 20 100 120 140 160
frequency [ Hz )

TELE AT 383 EMD fEGHSR AR 8 - (HID A a0 ERE -
EMD f{#ifH_ 2454 Hilbert transform i Hilbert Spectrum » fifif HHT FEAEFZ R -

EMD #4558 9% F Channel Switch - #5545 BB i 18 7% P45 Hilbert Transform R[SRS:% i i > BEIGAEA
JREfRE EMD it B #3802 I Hilbert Spectrum - #i# EMD Jfpfig{&ry HHT BFJH[E -

fHEETE < (Related Functions)
Hilbert Transform ~ IMF Properties ~ Hilbert Spectrum

224586 (Reference)

Norden E. Huang, Samuel S.P. Shen, “Hilbert-Huang transform and its applications,” London : World Scientific, c2005

3.8 Enhanced*

*This module is available in Professional only*

1. Fast Short-Term Fourier Transform : iR A > STFT : gt HEEEEHERINS » i E T3 E LA
STFT Pk » ZLIERE TR KE(K -

Remove Bump : j’FaHefe A RS (Bump 2¢ Jump) #6x - LR g ERE 2 - EREFEAGHSE -
Fast Trend Estimater : [J#EiKAHY Trend Estimater °

Fast Tterative Gaussian Filter : HRERRIAHY Tterative Gaussian Filter

Fast MSE : ek AHY Multi-Scale Entropy °

Teager * FTRENGRAVGFIF SR BURERFRIE -

Rolling MSE : 5[] R A1 [F] KR ZRiRAY E B AR/ -

PCA : HIE R R &R R VERIE -

ICA : —4UR Gl iri B 55— 44t Lo A1 AYEHSk -

© 0 N e ok W

3.8.1 Fast Short-Term Fourier Transform*

*Only in Professional*

FaFEE T HEEE L (Short-Term Fourier Transform, STFT) » Ryf#&fg STFT #YJ57% » FLRADRERRRAS - ThAs BEAERR
MHE (A LA -

ERBH (Description)

BEARAH Ry PRI RA 2 STEFT @ gtLUMHRERERERT S - IEAEET R > SLREFRKER (TLETHEE SR
HYERSR) « BT o $ETHEYE S 5 AT LUEREERSRRE - 7Y 3Gb WYECIE#S T = (Windows XP 32bit E[R) - FEAEMR
Y STFT gEaTRAVENSE R LRGSRV &R - M PRERARCAS Y L PREY Ry W 17 B RG> HLAMER B 58 25 BB RRCARHY

Short-Term Fourier Transform -
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28 E%E (Properties)

KIFEAH B ZE S (Real Number ) » BE3#78 (Single Channel ) » Regular HYEH5% (Signal)
RIS R R BIE B (Spectra) &R} o ZBECEFRFN T TEE

BRI (Audio) BA S

K PEpE AT [FI R e B - BN S B B E R - SRR

Fourier transform o

Property » 0 X
E FastSTFT
Method SlidingFFT
Freghin L]
Freqas: auto (500)
FregResolution auto {Z25)
FreqCounk 240
TimeCounk 200
RermovelC True
window Hanning
DisplayType Downsample
Cirder FirstOrder
ST SRER THESE
Method WESTE L A& FFT > SlidingFFT - FFT $££t 1st Order  SlidingFFT
Solution » SlidingFFT #g{# 1st ~ 2nd Order Solution o
SlidingFFT Wt EEEICEEER—B » BT RS RA4EE
R (R ARURPTA4EE > FHE FreqCount B¢
TimeCount /NAFTERVE R - FRMEERE > HHEERES
# DisplayType °
DisplayType SlidingFFT Hy455EH » 25 FreqCount ~ TimeCount /NAEFEL Downsample
HYERH A RS - SIS EH S4B 3 A0 P P AR ] P DR L — B
(Downsample ) ~ fg AEH (Maxima ) ~ //ME (Minima ) ~ Y15
{H (Average) » DUEFFERE RS E - Bl Maxima
Minima ~ Average 5& &y | R R4 Bt A5 R4
k-
Order E(dH A SlidingFFT » 5] DL 5E First ~ Second Order Solution ¢ FirstOrder
FFT HAERA First Oder » fZELE ©
FreqAxis B FE E SRR i o] DAY © A LinearAxis (43MERE) =iE LinearAxis
LogAxis (E#RE ) » LogAxis Z &SR FE 1T
FreqMin ; FEE LS A E GBI ETNER - 0; 0.5 x SampleFrequency
FreqMax
FreqResolution [H{H &5 Z 2% BT A/ » FEEYE > EREElE - SampleFrequency /20
FreqCount BUR STFT JEZ 7 A 2 AR EEE - Auto
TimeCount S~ STET IS T a1 27 AR BEE - Auto
RemoveDC  [LEVEFH#EIT STFT 7347HT » ZEALIEERERENIE - True
Window 1E STFT 43#7 » #ETHFRIEITY 73 B0 > &F HE e TE Gaussian

#ifl (Example)

L fEREDA FastSTET s3Afr ikl Rysafll - JofFAE Network HYECELTT -

FEIRYEE R R T E] -
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sound003-FastSTFT

0.05
5000
0.04
4000
0.03
3000 l 1N NN
2000 0.02
1000 0.01
[}

0 2 4 6 8 10 12 14 16 18
time ( sec)

frequency ( Hz )

ST R E Fy 1000 Hz 2 3500 Hz [ > &4 FreqMax Eil FreqMin 1&15%] & -
sound003-FastSTFT
3500

0.058
~ (R -
= 0.03
2000 0.02
1500 | 0.01
1000

0 2 4 6 8 10 12 14 16 18
time ( sec)

&
=

frequency ( Hz )

VAR EINARAT A B E AT > FTEAE Frequency Resolution fEX05 75 (AR 225 ) -

sound003-FastSTFT

3500

0.1
3000

2500

=

Q

3

= 2000 00§

L

1500

0 2 4 6 8 10 12 14 16 18
time ( sec )

T EETHAER AT PR T A Bl o
2. HEFEER

A—EMEERENAYERIE - SRITREE R/ (T &R - FrHDERE > NILREZERE UEAENRAY STET fifEt
B gRECERERRELRK (i@ 3G) MEAmHE -

Erxecution of BTFT has consumed too moch memongd
Pleam um Femmple or Datefelection to reduce input date.




252

CHAPTER 3. &1Ef54H (COMPUTE)

B {EE RemoveBump R L ERHE/ 41 T -

bumpedDARBseason1CHO
T T T T T T

4 6948e+07 1

4.6942e+07 a
1 1 1 1 1 1

25 30 35 40 45 50 55
time { day)

RN ERE | FastFrend FE#% I Fast STFT (S8R ) , BE4EEL TE -

bumpedDARBseason1CHO- FastiGaussFilter-FastSTFT

02

i “'f"J_, i

0.1

time ( day )

A DURIEARARES 579 52 22086 » AT DAE Fast Trend H#Y trend frequency # %5 3000 (Ef54H% 3000Hz DL T
H RS o TR ) BEIGERAT

bumpedDARBseason1 CHO- FastiGaussFilter-FastSTFT

II||II Illlr II ."' II | ."J.':lf
n,mr_,':q"-lll il '_. ke

frequency ( cycles per day )

time ( day }

EAEHBE AR E] fy 10000 Hz %2 40000 Hz [ » EHERE FreqMax B FreMin - 45524011 -
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bumpedDARBseasoMCHD FastiGaussFilter-FastSTFT

|
1 |

| ' | FI| || |H f
|'| i |Ill.,l [0 || il || W u||| |I|.||||
i r“"} i "Jl "|'h|[“+l”'|| ﬂ |.II‘fL“MI ||||1|"|]‘|m| |{1'|[|li r|||.
\ .II]}'}” | 1” il

||.|| I. || Il (i ‘I il I|||II
r’”lhl I}|Lh|” |:\ I| |1“{I |'| |1”llll.l‘.l| m II, “'|‘ ‘

” IR e

| LKL OO | i 1 I
| | [ : .1|||I |I | } r\\w \li”J]

‘ ! HI
._.I|i.I ||hl. r*,u‘\‘“ '|I H‘f'|. I|| 1'

frequency ( cycles per day )

25 30 35 40 45 50 55
time ( day )

FIEEIAAR BB EERA 72 725 - 3% Frequency resolution %y 500 (JR 2500) 1% » 555y M -

bumpedDARBseason1 CHO- FastiGaussFilter-FastSTFT
40000

35000

:

20000 fEK

frequency ( cycles per day)
[
g

15000

10000
25 30 35 40 45 50 55

time ( day }

3. BE#R FirstOrder & Second Order AY45ERE -

BH5LHIFH Source / Sine Wave A Sine > (£ FW{E FastSTFT » & ARMI{E TF Viewer B nEHER » TF
Viewer 28 YValueType 2% E & Gain o

A TF Viewer H > B[LIEH Second Order £ S#afEERMEIE A » sFEH Amplitude # First Order /)N »

b | FastsTFT | {1 TF viewer [1]

1
i
i
______ ]

v | FastSTFT2 E.I_..gl:l TF Wiewsr2 [2] |
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1st Order
SDD T T T T T T T T T
-50
400
: -100
T 300
=
(]
= -150
Z 200
o
=200
100
-250
1]
0 01 0z 0.3 0.4 0s 0B 07 e (IR 1
time { sec )
2nd Order
a00
400 - -
- . -50
T 300 1
< |
(]
-
k]
= 200 + ]
=
-100
100 - g

0 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
time { sec )

4. DLZEREEDRIY Noise 73 LA FastSTFT BfEAEfRAY STFT i -

Projectl* | X

PAERERYE RISy BILL FastSTFT B STFT EFE » £F 2.8GHz (Intel E6300 Dual Core) YR I » SHEIFRT S F1
B 0.35 FLEL 21.84 F) -

1 Frequency Resolution #PE%7E A 250 » Bkl 2 s+ ERFE R 0.3593 Fb » MAEAERR B 64.2343 F) o
AR S
Short term Fourier Transform » Enhanced Morlet Transform o
2EER
A Wavelet Tour Of Signal Processing (2nd Ed).



3.8. ENHANCED* 255

3.8.2 Remove Bump*

*Only in Professional*

HRERENGTED AR G N R AGHY2 8 (AIRCIEA R E A R A25F) - EARGERITEL N #HEHR S (Bump 502 Jump
) W HEEPRR

Selection
T

4 28e+07 |

4.2Ge+07 -

4.24e+07 -

I i | 1 I
56 56.5 57 575 58 58.5 59
time { day)

ATTE B EVAERS ATl EACA MR bR - BLLPR SRR Y - BIFRAGHSE

Selection-Remove Bump
T

4 278e+07

4277 e+07

1 I 1 1 1
56 56.5 57 57.5 58 505 59
time {day)

sEH
AICHEDARIE R (T ~ AZEHE R S 4 Bump 3¢ Jump
1. HIERASEE R A — P ERME SRR TG Jory > I FBGTIR NG ol B R (E
2. SN B R R R B SRR Sepir o
EHEREE J 8 S 2
NHESEAE 0.4 FUREAE {2828 Bump JE > KR EIENGEREE - B SE R N B

Wy
T T T T T T
ak
2 b
1 ] 1 I 1 1 1
0.1 0z 03 04 05 05 07
time{sec)
vy
T T T T T T T
-
ak
s
1 1 1 1 1 1
0.385 039 0.395 [ 0.405 0.1 0.5 0.4z
time {sec)

EANEE (t 1 0.4s 51 0.405s > y f¢ 2.1756 F] 5.0575) HIEA J B 5 5.50575-2.1756 = 3.33015 -
ENEL S WEM N ERTRR

yy Diff
0.z9 0395 time (59[;)0405 0.1 0415
(FIFH Compute / Math / Diff fEERERMEGH Y - B RAER)

FafgRh 2 & S Bl J B EEESYE o AR Bump IHEIEZ -
285 E (Properties)
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RIELH - EE (real number ) » B3 (single channel) 2(Z% % (multi-channel ) » regular FYEHEE (signal ) o

Falgt (audio) ByA © Bth ARSI A Bl AGRSEAHE - H2BUERAT -

Property
Module
EH Remove Bumps

= 0 x

Qukput Type Signal

Jump Threshold 0.5932954172138134

Jumnp Threshald Ratio 0.3

Slope Threshold 593.29541721381338

Slope Threshaold Ratio 0.3

Mumber of iterations 1

SkarkPosition 0

EndPosition end {0.132)

ST SHES THRME
Output Type Signal : #f& Bump % Jump BIVEIFERFE - S Bump : ingal

Jump Threshlod

Jump Threshold
Ratio
SlopeThreshold

Slope Threshold
Ratio

Number of
iterations

StartPosition
EndPosition

Bump 8¢ Jump AYEHEEIE -

Jerit VEFTIRWGE © URNY / B{EEBILESE - B Jump /
Bump HY{EEE(E

SE J HIEEBIAREL Jratio © FEFRERGRECARTIESS / B{E
Jmaz E\U%‘ﬁ Jerit = Jmaz X Jratio

Serit HEFURER | ERER Z EEHERIBILES > & Jump /
Bump {5E(E

SE S HILLBIEREL Srario * BEMRERSRRIRERAREEHE S

Smaz ’ EU%& Scrit = Smaz X Sratio

HEXE > ESHAVEEAE - QA AR U A RN A
TSR o MSBUREEF N R 2 R (TIREERRT
AN R )

AR PR PR ER A 4B < R [ L B

AR B SRS AR 2 145 RE

Fatat T R IENY
fE/Y 90%
0.3

BERERGTH > FARER
(ry 90%
0.3

1

R {lE SR A R [ EE R
& TR NS ESS

#i# (Example)

TE R EHER SR > AR > MER AR

Selection

4.8e4+07 -

47 e+07

z0 zz 29

32 34 36 33 40 4z a4
time { day )

R AT ERE Compute / Enhanced / RemoveBump > £z& ] Channel Viewer BiZER - S8 M HUE

N E R

4.832e+07 - T T

4.826e+07 -

Bump-Remove Bump
T

20 22 24

26 28 30 32 34 38 38 il 42 449
tirrie ¢ day )
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A R F R AR R A AR C AL RS TR - FEARY RemoveBump &7 —{l RemoveBump » ZEEIELT

L0

% [ RemoveBump AYZ#9 /Y Jump Threshold Ratio B Slop Threshold Ratio B&%E B 0.1 »

-
B T AT » AT
fioE—

4.53e+07

4.528e+07

4.525e+07

20 2z 24 26 22 20

FH_ERE T DASERAE ¢ = 22.77 B ¢ = 41.27 il PA A E@m - (HRORREIS - JEIJEA SRS -

Bump-Remove Bump

T T T T T T T T T T
4.8322e+07 - -
"ﬂ"’ pdiri PR "
Ll | ¥ i
4.826e+07 - 1
I I I I I I I I ! ! I I
M 27 41272 4 274 41 276 91 278 4128 41 282 41 284 M 286 41288 4129 41 282
time { day)

» FORAE t = 37 £ 38 Z[EIENEEIR R -

Bump-Remove Bump
T

483107 —“—’—J—/——\/—L-
4.8305e+07
363 a7 37.2 37.4 376 37.3 33
tire {day)

RS - A EERRROHREER

Bump-Remove Bump-Remove Bump
T

T T T T T T
45307 er0T - 5
4530607 - .
4530507 |- 1 1 1 i i 1 1 .
36.3 7 7.2 7.4 376 37.3 33
tirne { day)

k=

E AL StartPostion B EndPosition » {H Jump ThresholdRatio Ei Slop Threshold Ratio E§3%7E & 0.1

257
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i By

Bump-Remove Bump-Remowve Bump

& 820e+07

4.5285e+07

20 22 24 26 28 20 22 24 36 S a0 42 44
tirne { day )

FERRTE <

Data Selection » Diff -

3.8.3 Fast Trend Estimater*

*Only in Professional*

Fast Trend Estimater BUZEAERY Trend Estimater 58 H[E » RyZ R - sUiBRSHFEERYD Z A -
RiEA

THELESE 2R Tterative Gaussian Filter ZH]j o

2855 E (Properties)

RIS ZEE (real number ) » BE3@3#E (single chtnnel ) 52638 (multi-channel ) » regular AYEH5E (signal ) =&
a5k (audio) #gy A EH ERGEE L AGRIFEE - F2BERAT -

Property - 1 X
E Fast TrendEstimater
Filter Type LowPass
TrendBasis Frequency
Freq Lnit Default
TrendFreguency default { 0.00742942050520059
PN T 5 P 2L
ST SYUEFR iEEREN
Filter Type B Tterative GaussianFilter #YAH[E] 5 LowPass

LowPass ({i# ) : ZEHUHYEARE 5T -
HighPass (&8 ) @ ZEHUH S AT ©
ByPass (22 ) © (T AHEGRSEHORER
Trend Basis PA (Period) EHAESEZESHE (Frequency ) #ER B E S Frequency

-

#7& Trend Basis 5% 7€ £y Period » HSEERLI T -
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ST SEER THEAH
Trend Period FHIE N EE » B BiEEAEHSE o B Tterative Gaussian Filter #[JE 0
Al By

FL =2/TrendPeriod
FH = 4/TrendPeriod

Time Unit #5E TrendPeriod HYEEAT - Default
Default Time Unit gy A GRSEAY E4E0F ] BEAT - sec

==

#5148 Trend Basis 2% 5 Frequency » HSEEZRUITE -

SEATR S ERH THEE
Trend Frequency FER(EALEE » BIIFR AitEEhsHgE - B Tterative Gaussian Filter ¥f 0
JERI Fy -

FL =2 x TrendFrequency
FH =4 xTrendFrequency

Frequency Unit % E TrendFrequency HYEEfT ° Default
Default Frequency iy A SRS Y & (8 17 SERE L 1 R AR BT - Hz
Unit

& (Example)
1. 55£2°% Trend Estimator °

2. DL CPU ¥ 2.8 GHz (Intel E6300 ) HYEENE RHlEi%es - 0 Al DMEAERR B RAY Trend Estimater HEN[E
{2 1Y Brown noise » BHECHEEITIFRINEZ T -

[terative Gauss

15 H ] T T T T T T T ]
=S |tarzauss:CHA
i Fast lter Gauss:CHZ /
— 10 F i
i
(1)
m
(k)
E sl _
0 = = £ 4
| 1 | 1 | 1 1 1 1
1e+05  Ze+0S Ze+5 4e+05  Se+d5 fGe+5 TetlS  Se+ds De+05 1e+06
Mipts)
Fast Iterative Gaussian Filter ~ Trend Estimater - Iterative Gaussian Filter o
= '\
SERk

1. Yih Nen Jeng, “Diffusive and Fast Filter Using Iterative Gaussian Smoothing”, Department of Aeronautics and
Astronautics, National Cheng Kung University

2. Yih Nen Jeng - Yueh-Jiuan G. Hsu - You-Chi Cheng, 2004, ” FER &M= EN RNV EHR ERIIYIE L |, &E
ZH/NEHhERBNEEGFEGELENEGH

3.YIH-Nen Jeng P. G. Huang You-Chi Cheng, 2007, “Decomposition of one-dimensional waveform using iterative
Gaussian diffusive filtering methods”, Proc. R. Soc. A doi:10.1098/rspa

4. Yih-Nen Jeng, You-Chi Cheng, 2006, “Accuracy Comparison between Two Sharp and Diffusive Filters”, Proc.R.
Soc. A doi:10.1098/rspa

5.http://www.ancad.com/blog/ AnCADSupport/wp-connent /uploads/2008/05/it-gauss-2008-7.pdf


http://www.ancad.com/blog/AnCADSupport/wp-content/uploads/2008/05/it-gauss-2008-7.pdf

260 CHAPTER 3. &4l (COMPUTE)

3.8.4 Fast Iterative Gaussian Filter*

*Only in Professional*

Fast Iterative Gaaussian Filter A9 B ELRERE A 7221 & 5 bt

LA ERERD - HEREIEM - TR

S ILIAN Tterative Gaussian Filter HYEREH -
SEEE (Properties)

KRIEAHFEZEE (real number ) » BiH7E (single channel ) (%3878 (multi-channel ) » regular AYzR5% (signal ) =i
Hillgk (audio) A EHaASAS g ARG AEE - SSBEERWT -

= Fast Iterative Gaussian

Filter Type LowPass
Atkenuation 0.01
FH 10
FL z
Module
SHTE SHER THEL(E
Filter Type It Tterative Gaussian Filter #JEEFTE= LowPass
LowPass : {EAHH 5y o4 » SRR S o
HighPass : {RARES 5> I8 > JEFR S -
ByPass : #AEAAHELRTRHEER <
Attenuation T Gaussian pH4RHYSEE 0.01
FH A EAHES P EVEL S E 10
FL AR AR B VAR - 2

#iB] (Example)

DL CPU #HE 2.8GHz (intel E6300) » 3. 25GRAM (1985BS By HIER f 22 » 43 BI) DU 8 B B sl B 1 Tterative
Gaussian Filter B R EEER Brown noise » sFEER & EERFEZAT -

[terative Gauss

15 b T T T T T T T T ]
== |terizauszCHA
mfmiem 3zt lter GaussCH2
— 10 .
o
O
o
O
E .l ]
= = — ]
a L= L s o
I I I I I I I I I
1e+05 2e+05 Fet+05 de+05 Se+05 Ge+05 Fetls Se+05 Qe+05 1e+06
Mipts)

PRI BB - ERRAERHY Tterative Gaussian Filter fEAHFEIRVECIRAGE (3.25G) BT » (EREFEHEA S 200 E(EES
AVER} © MPRERRAE - R RERIE 1600 BEEAYER) -

FHBRE S
Trend Estimater » Iterative Gaussian Filter o

SELR
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1. Yih Nen Jeng, “Diffusive and Fast Filter Using Iterative Gaussian Smoothing”, Department of Aeronautics and
Astronautics, National Cheng Kung University

2. Yih Nen Jeng ~ Yueh-Jiuan G. Hsu ~ You-Chi Cheng, 2004, ” JF&FH S =0E R ARV BHRERTITS R |, &
ZHNEhEREIEEGEGELE SRR

3. YIH-Nen Jeng P. G. Huang You-Chi Cheng, 2007, “Decomposition of one-dimensional waveform using iterative
Gaussian diffusive filtering methods”, Proc. R.Soc. A doi:10.1098/rspa

4. Yih-Nen Jeng, You-Chi Cheng, 2006, “Accuracy Comparison between Two Sharp and Diffusive Filters”, Proc. R.
Soc. A doi:10.1098 /rspa

5.http://www.ancad.com/blog/ AnCADSupport/wp-connent /uploads/2008/05/it-gauss-2008-7.pdf

3.8.5 Fast MSE*

*Only in Professional*

JFA MSE JHEET » 55 —{H Scale FRFEMIIF R RS RIE N 1 PI7ZIEEE (O(N?)) « AT T Sort ([F 5
O(M?) - {HELEIERBEYN) P K-D Tree (O(M?/?) - {BRRHEMAGRSHGLIRE) WEEE ARV HRR -

28 E (Properties)

KIFEAH 7 EHE (real number) » BEiHIE (smgle channel) Y%LL (multi-channel ) » regular AYEH5E (signal ) ~ B
Hillgt (audio) A 5 s R BE - BLIBIEE(ZEIE » regular BYEGE - SBERIEER T -

Property * 0 X
El Fast Multi-5cale Entropy
Algorithm Auto
MinScale 1
Max3cale 20
Scalestep 1
IMakch Points z
Makch Tolerance 0.15
ST SHUES THELH
Algorithm VEELEETE > 75 Auto ~ Brute ~ Sort Bl K-D tree - E 5 Brute Hl&JE MSE 2 Auto

BOL o Auto EHENERE - FEIFRE AN 5000 B HECEMEE 50 EA K-D
Tree » 77 HIJFH Sort

MinScale /K © (EZ RUE TR E RIS T R(E 1

MaxScale BRARUE © 152 RIESiiRsa e RIESERZ EIRIE 20

ScaleStep RES K BRREERITR—HiER - REEPEREE (B0 RIEERK 1
() RJE -

MatchPoint SE PR DU B R 2

MatchTolerance FHIETFH{INE AT ERIE D irZZE - BIFEFHY ¢ 0.15

#i8 (Example)

LUHIEREIHERE (Tntel dual core E6300 2.8 GHz ) By » —fRARABLARAT MSE AY:HSERERAS F RERE - Mt
% B pinknoise » H ARSI o THRL(E -

MSE run time
[l =8— Brute:CH1
2000 [ miem S liding kD tree:CHE =
o~ BO00 - —
[
a
o
D 000 -
£
2000 —
0p = = & & = = i = =
1000 10000 1e+05 1e+06

logihl (paints)


http://www.ancad.com/blog/AnCADSupport/wp-content/uploads/2008/05/it-gauss-2008-7.pdf
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izl ki
MSE » Noise » Viewer °
SERR

1. Pincus, S. M., Approximate entropy as a measure of systemcomplexity, Proceedings of the National Academy of
Sciences, USA, Vol. 88, pp. 2297-2301 (1991).

2. Costa M., Goldberger A.L., Peng C.-K. Multiscale entropy analysis of physiologic time series. Phys Rev Lett 2002;
89:062102.

3. Costa M, Peng C-K, Goldberger AL, Hausdorff JM.Multiscale entropy analysis of human gait dynaiics. Physica A
, 2003;330:53-60.

4. Costa M., Goldberger A.L., Peng C.-K.Multiscale entropy analysis of biological signals. Phys Rev E 2005;71:021906.

3.8.6 Teager*

*Only in Professional*

Teager fE & E ¥ (Teager Energy Operator) £ EANIEF — SEIRME 5’33'52% MR EF 0 o] H DLAr Hraf Sk iy ol 5
(modulation ) o fFFHEEAEE [ 15 DUE FER SR IR FE R B i IR IE

BEH
FephaEsE (AM-FM model ) » s5E A5 5 FimAl= (desal JEEE):

t
2(t) = a(t) cos [Q o Q / q(m)dm—!—ﬁ],
0
Hrh Q. & Carrier frequency > ¢(t) & information signal |¢(t)] <1 Q,, BEAREIER 0 < Qn < Q> alt) HlEFE
IR > 0 FygldaMH A -
SIEFR Teager e EEE T 5 ¢
22(t) — x(t — At) - 2(t + At)

Wala(t)] = = ,

Hrp T RHUEEEH] - FERIESREE - B RAEHIARE T » AAA o(t) LEUAA NIl -

Ulx(t)] ~ a®(t) sin®(Q4(t))

SINEER y(t) = 2(t) — x(t — At) (backward difference » [Z[FI2E) » A1

%(\P[x(t)} + U[y(t)]) ~ 4a’(t) sin’ {912@)} sin?[Q;(t)]

IR ] R R SRR B R IR

Qi(t) = cos™! (1 _ Y@ + Uyt + At)])

AUz (t)]

Wlx(t
|a(t)_<qmn+[vvfz/<)j+mn>

4Vx(t)]

SBEE (Properties)

RIS B (real number ) » BEiHE (single channel ) 802 ##7E (multi-channel ) » Regular AYER5% (signal ) T
Eaflgt (audio) @A 5 fiy i HSRAS =i A GHSAHIE -

Module
E Teager

COubputType L
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SETE SHER THEL(E
OutputType g EfnHEEE > 7] & TEO (Teager Energy Operator) ~ InstantAmplitude £2 InstantFrequency = TEO

#if (Example)

fEF Source / Custom wave HITE%E MR » BUSEIAREEE A 1 > TimeLength £ 200 > 3 201 %5 > Expression &
(140.25*cos (pi*t/100) ) *cos (0. 2*pi*t+pixpow(t-100,2)/4000)

E Source

TirneUnit SeC
TimeLength 200
SamplingFreq 1
Datalength 201
Time3kark 1}
Expression {1+ 0.25%cos(pi*t/100))*cos{D.2 *pi*t +pi*pow(t-100,2)/4000)
CustomVave
T T T T T T T T T
1|
D — -
-1 -]
1 1 1 | 1 1 1 | L
o 20 40 &0 20 100 120 140 160 180 200
lime (sec )

5 Teager #24H53M7 » OutType £ TEO - 455221 Channel Viewer BURESSE ©

;i | Teager Ep}—.)i Ll Wiewer2 [2] i

Viewer2

0 20 40 &0 80 100 120 140 160 180 200
time { sec)

OutType £ InstantAmplitude » 4552-L1 Channel Viewer 2 R4E5E: o

Viewer2

0 20 40 60 80 100 120 140 160 180 200
time { sec |
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OutType £y InstanceFrequency * 4554 Channel Viewer /455 o

Viewer2

o 20 40 60 80 100 120 140 160 180 200
ime (sec)

3.8.7 Rolling MSE*

*Only in Professional*

Rolling MSE Z2#fif5t (GRSt ERHRE N ) - HUEEE D (HORE M) i MSE 55 > F-PEE O EEIETER > &
R&EF 4G Fy Py —4EMEHY Time-ScaleEntropy Plot BY/3frJ77% - B Fast MSE fH[F] > et 7 =FUEFIE : Brute (JAA
MYEDE > B—RERERF O(M?)) ~ Sort ([H%y O(M?) - ELLEIHASEN) LUK SlidingKD tree (O(M3/?) » {HFE{HFH
BEHECER) -

G
ECHIENSE (BB N = 1001 ) » HUH—ESER) - it MSE (fEE t = 0 HHHEE 0.2)

Moise
-F T T T T T T T T ]
: W A
2h il
L 1 1 1 1 1 1 1
0 0.4 0z 03 0a 03 [iY:] o7 [i¥:] 03 1
time [ sec )

P PRSI > P MSE (0 t = 0.04 » S8R (overalp) % 160 B) :

MNoise
T T T T T T T 1
1 | 1 1 1 | L 7]
0 0.1 0.2 03 04 0.5 06 07 [} 0.9 1
time { sec )
HERGFEEE ] T MSE -
Moise
2 - 1 T T T T T T T ]
' ;1\‘" W )
1 1 | 1 1 1 | L
o 0.1 0.2 03 04 0.5 05 07 0.8 0.9 1
time { sec )

H 2R LIRe BRI -

[i] ;IH W
0 0.1 0.2 0.3 04 0.5 0.6 07 0.8 0.9 1
lime { sec )

N




3.8. ENHANCED*

RHE_EHEIFTA PR i LEt BAGAVEE R SR = 4Bl 40 T BT (R R AR -

Selection- Fast MSE

t =0.04

Selection- Fast MSE

t = 0.08
Selection- Fast MSE
T T T T T T T T T
s - -
&
g
i —/—_—/
0 | 1 1 1 L 1 1 1 L
2 4 & B 10 12 14 16 18 20
scale
t=0.8

Selection- Fast MSE

PR B CIAES SRR P AGHE - MoAa%d Ry = 4EE - 41T -

265
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MNoise-Ralling MSE

20 T T T T

a 0.1 0.z 03 0.4 0.5 05 o7 08 o]
time{gec)

EBEDAZDRE T M ORVHEZEARY 25 B 5 Wi H > M AFEEE max scale IV =5 DL EABEM 1T -
28 %E (Properties)

RIFELHEZ HE (realnumber ) » BiiFEE (single channel) 5% (multi-channel ) » Regular AVE[5%E (signal ) ~ B
HafliE (audio) A 5 EHIERSRAS U B - BimEE %A Regular HIERSE - SEEFEAL MSE 58 £4HE - &
% T UHEVAREEIE L SRIARER TR -

EI Multi cale Entropy

Minscale 1
MaxScale 20
Scalestep 1
Makch Points 2
Match Tolerance 0.15
El Rolling Multi-5cale Entropy
Algorithm Auto
Cverlap 89
WinSize 99
GlobalsTD False
ST SHES THEAE
Method VEELAEETE - /5 Auto ~ Brute ~ Sort Bl Sliding K-D Tree » HH* Brute B[] Auto

Rl MSE 2504 - Auto ZHENERE > FEEEANNA T HEEREEES
BE{5 A Sliding K-D Tree » 7 2 RIJf Sort -

MinScale BN AR - 1

MaxScale BEREETERRE - 20

ScaleStep RESE  fERE TR - DU EHRE I - 5 MSE s:tEEZR 1

TEJ:BE °

MatchPoint SR E LA E > IR - 2

MatchTolerance #IJ%MEWEF@? LB DR - 0.15

Overlap B9 1 B LIS B B Ry B - i R=Ia]
E

WinSize B RN - BRI Ry BES - SRR T
E

GlobarSTD AR SEY STD » 72 HEFEES N STD - False

#if (Example)

LlTi_fl%ﬁ@%iﬁﬂﬁiﬁ&ﬁﬁ’]éfinﬂﬁﬁ B4E EEG (JEZERTE) ~ ECG (L EERER) ~ EOG (IRENAENERSR) % - B
iR A TR AR AR HIET > i R 0 e

N EREZEREHY EOG 3Rt -
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1] 5000 10000 15000 20000 25000
time ( sec )

¥ EOG $R8%(F Rolling MSE - BE-5H5M22 MSE (982 (L -

EOQG - rolling MSE

scale {n)

moB @ @

10000 15000 20000 25000
time {sec)

Q 5000

5 1B Rolling MSE (%555 I =8 & Rt I FIas S — 34 -

"

o

L 1
(] 5000 10000 15000 20000 25000
fime (sec)

Sleep stage

-2

BHR demo73_1(C:\\Program Files\\AnCAD\\Visual Signal\\demo\\Enhanced\\demo73\_1 - RollingMSE.vsn):
A LVE R —(E R e - B LA FE (AR, -

\\‘ | ,
| | Roling MSE | | | TF Viewerz [3] |

TEHRENSRAEH Fast STFT 35 > FFIf TF Viewer #IZ2HAERE » 3HAE 25 & 65 MEAREE 20 Hz (V5K -
T ERRRE A PIEARR ER



268 CHAPTER 3. &4l (COMPUTE)

i

FRFEEC Rolling MSE (Y7347 - 883 S BeifE] MSE A EAHEEL AT Rz /N » 40 ] -

Acceleration-FastsTFT

0.025

0.02

0.015

Frequency [Hz]

0.om

0.005

o 10 20 30 40 £0
Time [sec]

Acceleration-Rolling MSE

0 10 20 30 40 &0 B0 70
time [ sec )

HEBHE <
Fast MSE -
SEER

L. Guzm’an-Vargas, A. Ram irez-Rojas, and F. Angulo-Brown : Multiscale entropy analysis of electroseismic time
series ; Nat. Hazards Earth Syst. Sci., 8, 855-860, 2008

Costa M, Peng C-K, Goldberger AL, Hausdorff JM. : Multiscale entropy analysis of human gait dynamics. Physica
A2003;330:53-60

Costa M., Goldberger A.L., Peng C.-K. : Multiscale entropy analysis of biological signals. Phys Rev E 2005;71:021906.

Costa M., Goldberger A.L., Peng C.-K : Multiscale entropy analysis of physiologic time series.Phys Rev Lett, 2002;
89 : 062102.

3.8.8 PCA*

*Only in Professional*
e

PCA (Principle Component Anaylsis) HYHHJEE k EEEEFE X » (Mixing signal ) Hrfifky ¢ E/88 Y » ik > q »
Y BOAHAHHREE (un-correlated ) HYERSE o 4kt o] A/ D AVERSR(E Bk F e E IR Akt -

Eaein ARERSE X F k- s RER N ey (Frf#Eey) S8t Y A ¢ £ REJFR N - PCA BVHEY
R EERE W R Y = WX - Hep X RIRGEHRSE (X FeMER DC E) - W B2 453 %E (principle


http://www.physionet.org/physiotools/mse/papers/pre-2005.pdf
http://www.physionet.org/physiotools/mse/papers/prl-2002.pdf
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component ) > Y f# 2 Fy reconstructed signal © FJDAFEHH © W fy X 1Y covariance FEFHIVEF A E (eigenvector ) > [fi]
HF5EE (eigenvalue) JJERF—([ principle component ¥ X BYERR o Frll - w2 MFRE NRHEUE > D
DHVERL q -AF (resconstruct ) HURAEHSE ©

3

PCA H1 ICA #WIE 2 NMEESEE - PCA JyBaHs i B LR FHREATERSE ¢ T ICA THBaRsRdrfif Bz LT avER
3% o T IEMERE ) (un-correlated ) WYEFEHL " 17 , (independent ) HYEFREFZT ©

Hep > JEMHEBANVE RS © E(zy) = E(0)E(y) » K E RIIEE - BIAERS -

p(zy) = p(z) - ply) = E(g(x)g(y)) = E(g(z)) - E(g(y))

28E%E (Properties)

RIEAHPEZEE# (real number ) » BE33E (single channel ) » 253## (multi-channel ) » Regular 5% (signal ) (&
#5% (audio) i A

Property -« 0 X
Module
E PCA Parameters

PZA Method Eig

Small Eigenvalue Threshold 1E-08

El PCA Property

Report, .. PCA Property Report

SETE SHER

PCA method PCA HIKfE A » v B Eig (FEUEE) 3 SVD (Singular Valued Decomposition ) e
Small Eigenvalue Threshold BEEANESZ/ VLT » SRETUERESE -

Number of Qutput Components K& ARAVIE LA GREL - fEH
Report FHREUE - FEum E D R R = - {5

#iBl (Example)

BHREER demo 82 (C:\\Program Files\\AnCAD\\Visual Signal\\demo\\Enhanced\\demo 82 - PCA.vsn) 0]}
EEH =% GE - INTEL  YAHOO - i GE j INTEL f Mixer {REGELTIZAE—1EE S » A0V E -

Mixer - ToMulti - PCA
20 T T T T

| | | | 1 1
0 200 400 &00 g0a 1000 1200
time [ day )

o IR R SR LR < —CHEFTHE S - Bl GE ~ INTEL 5 PCA - {£§% PCA 1Y Report B - %A Eigenvalue
T 0 FrEeah G INTEL Hyp7T

=
sl

" JPCAE;}—.PEJViBWerZ [2] ‘

2 i H 1 R i
p L TaMulti2 g | PCAZ eyt ] Wiewer3 [3] :‘
| i 4 | / )—' i i
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Eeport for FCA Froperiy Report for “ToMulti®
i General - 3

2

CHAPTER 3.

Eigenvalues

PCA Property Report for " ToMulti"

columnt columni
122 746
Eigenvectors
calumni calumn
rowl 0,438 0.4149
row? 0862 -0.448
row3  0.296 079

SHEfH4H (COMPUTE)

8l GE ~ YAHOO % PCA » £/ PCA HY Report JERH > 35377 Eigenvalue )R HHIATH: 0 - RorEef&H

YAHOO k5T -

Report for PCA Property Report for “ToMnlti2™

i General v 3

Y

PCA Property Report for " ToMuli2"

Eigenvalues
calumni calumn calumnd
167 13.4 2.6
Eigenvectors
columnt o columnd column3
rowel 0364 -0.207 04908
rowe? 0724 -0.5449 -0.416
rowe3 05845 0.a1 -0.04949
AERRIE S
ICA -
SELR

1. Independent Component Analysis, ATutorial Introduction Ch10,James V. Stone, A Bradford Book

2. Independent Component Analysis, Aapo Hyvérinen, Juha Karhunen, Erkki Oja, A Wiley-Interscience Publication

3.8.9 ICA*

*Only in Professional*
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ERBH (Description)

ICA %y Independent Component Analysis FY4E%ES » Kyl T 2RF AR A —(EERSE o AETRE -

[ RETR AL -

ICA ER—4R &I M (MixingSignal ) #rf# 57—t EAAAEBIIAYERIE S (Source Signal ) ©

i \HLRERSE M A dy, ERER N > B EIREEERSE S A ds ERER N - ICA HYER T — (@R
W BUBITERSE S e S = WM > JRaR M = AS,A=M"1> Hit A By d, x dn, J8 > W By di, x ds FEFE -

1E ICA HHEWIERR - —F S BEMA&IL (independent ) » — Ry —1{E S Ky Gaussian 734ff °
FEFRWI - #EEFEIRE ( Cocktail Part Problem ) f45H

ICA AJFH LI BR B B FHIRE © e il BfmEsth > DL d,, B EARZ SRR ds (8 AR - it
BEASEE . Z 8 > HENEFRE S AR > AT EERBEIRE S &R E - ICA Al A8 v BB R HYE
B P A SREE 2 R o AN o ERA SRR dy KPS AE ds (ARSI - &ATIERSE > ")
i i ICA Bt R R 5 — (TUER ) sRSE - SRR L ARAVEN SR REAT IR > SE A T 2ke e (40
ORI ) o [NIE > ICA FRIEURSE S HERBPRIRAVESE T H -

BRI
AP ERA] Fixed Point J77ZKME W K S faian T

{55 > PR BIIL AT Non-Gaussian S BT » B (LIS > LURE] S > BINIMTL - BESRERE ISR Cost
(Objective) Function HJEMEFTA » SRS [ FIZ-E AR AORIE W

max(f) — i =0Wypi1 =W, — f(Wn)n : 1 — Max Iteration
o e

(a) FERMEN - AT —ZJ0K W B—{Esr & (—5]) » B2 Deflation Method ; B¢[EIFFKFfTAE W By & > 2
Symmetric Method °

FE ¢ A Deflation JERZS % B8 Round-Off Z5r7 » FrLABR T/ DEIENAN - Symmetric jEGE LA Deflation
FfE -

(b) Cost Function A £ Tanh > Kurtosis (Fourth Order Moment ) ~ Skewness (3rd Order Moment ) o —f&{&F" T
Tanh FJ{SEEAAENT o

() 7 M = AS x{rh » A B8 S BByl BURTEUE Js m = - Ai(iSi) > Hb o BEBIEEEH - AIEHE @S IR
Fy—f# o 15 ICA JHEAARG I (Ambiguity) « 5 o; [PoEABNIESTIE S SEREAE] > A REEEIITERSR
EIERR R AEREIERE R - A5 A Ve ETER - N RIERRE (RN AR - Bk > A
fE4HIE (387 Flip Signal Sign » FHENK A (YE—(ETRRBHIFEHE -

(d) dm > ds ng%ﬁé&iﬁégﬂgﬁﬁﬁﬁﬁ (Redundancy) E/\]‘[‘%jﬁ : Covariance Matrix (53’5% PCA) E"jfﬁﬁﬁfﬁ s %%
BT RS E R o EREEAZHIEN T - oRRGHSTA SRR L= - A1F T(E e
B > ICA FE BRSNS - 1 15 T RS M AR SE 1) Threshold T - E1BAMIRRA K - THEN Lk
SHEVFFEUEA BN BAaRSR NI % - Bt mTHE ICA Efif—fEkRif TE -
283 %E (Properties)

AT 7 B (Real Number ) - 278 (Multi-Channel) » Regular #JaR5% (Signal) s F ST (Audio) HIEHA -

Property -~ 0 X
E ICA Parameters

ICA Method Symmetkric

Cost Function hyperbolicTan

Max Iteration Steps 100

Epsilon 0.0001

Meglect Small Eigenrvalue 1E-08

Flip Signal Sign True

E ICA Property

Repaort... ICA Property Report

e ey SEER THEE
ICA method ICA AYRfiE 772 » v] B Symmetric B, Deflation o Symmetri
Cost function SKfE ICA WA e i k8 » A hyperbolicTan ~ skewness DA kurtosis ¢ hyperboli
Max Iteration Steps BB R AME - 100
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ST SHES THELE
Epsilon Wl B S Y AR - 0.0001
Neglect small Eigenvalue FHEE R/ INEZ/DLLT » R UERENSE 1E-08
Flip Signal Sign B > BRI S - True
Number of Independent Components R AREIE I T {[HEL &AL
ComputedIteration Steps TR FIRAVERRE [ELfanteis
Report R EE - R0 & D R A = [ELnfantei

#H] (Example)

BHEL demo79 (C:\Program Files\AnCAD\Visual Signal\demo\Enhanced\demo79 - ICA.vsn) >
A] FFERSE Bird and Frog J2 H i 7 28 oo il gk Bk B g Aty LA - Horh—fiS i s R I - [ DIZ T Viewer
FE EARY Play » o3 RIEER S 28 Se R gk RN E -

Siwitch - ToAudio

05 F —

1 | | | | |

0 2 4 G g 10 12 14 16 18
time { sec )

Heh— 2R AR H el 3t 4L Fast STFT SHEERAWTIE - 7 A A SHE R ERES -

Eird and Frog_Ch1:CH1- FastSTFT
. 3 0.

5000
0.008

il
=
=
[ ]
=

0.006

0.004

frequency
—_ o] [N]
= [} -
—_ —_ —_
= [ [

0.002

0 2 e B 8 10 12 14 18 18
time ( sec )

PR S 28 T GRS AL ICA Jffi# - mJLABEERATT » IR % T Viewer /£ EAHY Play » o3 RIS AR HIHY

dEENLAE
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Switch3 - ToAudio

0 2 4 g g 10 12 14 16 18
time [ sec )

Switchd - ToAudio

10 F T T T T T T T T T =
u}
Aok ! ! 1 1 ! ! I I I —
il 2 4 5 B 10 12 14 16 18
time [ sec )
FERRTE <
PCA -

2ZE&% (Reference)

1. Independent Component Analysis by by Aapo Hyvtirinen, Juha Karhunen, and Erkki Oja A Wiley-Interscience
Publication

2. E. Bingham and A. Hyv“ arine,. A fast fixed-point algorithm for independent component analysis of complex-
valued signals. Int. J. of Neural Systems, 10(1):1-8, 2000.

3. A. Hyv arinen. A family of fixed-point algorithms for independent component analysis.In Proc. IEEE Int. Conf.
on Acoustics, Speech and Signal Processing (ICASSP’97), pages 3917-3920, Munich, Germany, 1997.

4. A. Hyv“arinen. Fast and robust fixed-point algorithms for inde7endent component analysis. IEEE Trans. on
Neural Networks, 10(3):626-634, 1999.

5. Z. Koldovsky, P. Tichavsky and E. Oja, “Efficient Variant of Algorithm FastICA for Independent Component
Analysis Attaining the Cramér-Rao Lower Bound”, IEEE Trans. on Neural Networks, Vol. 17, No. 5, Sept2006.

3.9 Matrix*

*This module is available in Professional only*

3.9.1 Matrix Operation*

*Only in Professional*
589 (Description)
AEFELHHLIER A - B WifEME ARG RS
L JERERDE © A+ B = ag; + by » HrpdEf A 81 B g/ NVE—E0 B R M x N -
2. JEPEECE T A— B =a;; — b;; > FEE A Bl B FYR/NVE—E 0 B M X N -
3. JEMiSEE  Ax B =3, abrj 0 ABIKR/INE M x N> BHJK/NE N x P e
4. FEMEAERRE  AAB=AT'B > AWA/NE M x N> BHJK/INE M x P -
5. fEMARRE C A/B=AB™' > AWK/ M x N » BIJA/NE Px N -
S8EE (Properties)
AR L (Real Number ) ~ ##% (Complex Number ) ~ Numeric FYEUEER} - iR R FE AR R -
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Property @
a Matrix Operation

Input &

Input B

Alpha 1

Beta. 1

Ciperation addition

Avbo-name True

Honal Statement A+ B
b i ;
Module

ST S ER THE B
Input A A FEER AT [EL it
Input B B JEERZF (EL
alpha A HIIRESS o > BERLT - 1
Beta B HIIIRESR: B0 sERT - 1
Operation BT AR 0 K 0 3 - ZERREUAER o additic
Auto-name Ehtrue f£F A+ B AVIER T » FHeHIVZ A A+ B (FEEETCIAENEE) » K ZAlE Mop »  true
By Element by True B > BB AEHETTEMUESR » MIEEHEER - False
Operation statement HHEFTRE i

DA R Bl © St iERL R C = aA+ BB > o 81 B 735 Fy A ~ B RFERERIRERL -

#iH (Example)

1. Bl DoMatlab 154H 7 E —@L % 3 x 3 HyJ7pd -

FEREA LT

0.99 0.56 0.78

0.86 0.63 0.37
0.22 0.66 0.69

2. L Inverse Matrix SKARRFEIE - 13 EIGERATT -

-

—-3.44 8.05
3.09 —-0.87

-1.79 0.39

3. HEEARE S AH RS - WS SRR AVES SR Ry B REfE -

—5.49
—0.69
247

.....................

FEBH#5S (Related Functions)
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Inverse Matrix
23 (Reference)
Gilbert Strang: Linear Algebra and Its Applications 3rd edition

3.9.2 Inverse Matrix*

*Only in Professional*
ERBH (Description)
STRER A (WVER M) R A7 i AAT =T T R SERE -
SBEE (Properties)
AP B (Real Number ) ~ 8 (Complex Number ) ~ Numeric FVE(EERL - Ml B ERLEEE R -
] (Example)
1. LA DoMatlab f&E4H %G —EL% 3 x 3 /Y J7fH#
FEREAALT -
(0.86 0.63 0.37)
0.22 0.66 0.69
0.99 0.56 0.78
2. DL Inverse Matrix KRS IEM - fFRIGERATT ¢

o |

-3.44 8.05 —5.49

3.09 -0.87 -0.69
-1.79 0.39 247

3. AEIEGE R EA AR HYAERAR SR - e SRR AVEE R R SO B

i ARYFERE Ry Singular » 47EE [ 1] 0 FIULRERAEMGETE » &8t Warning 3REAILAER Y Singular :

FERI#5S (Related Functions)
Matrix Operation

2% (Reference)
Gilbert Strang: Linear Algebraand Its Applications 3rd edition

3.9.3 Transpose*

*Only in Professional*

EREH (Description)

TAENE A fEE (A7) WSS S (A7) -

ZBEE (Properties)

AHELHIEZH L (Real Number ) ~ 78 (Complex Number )  Numeric FYE({EERE » M /8 R [EBRRHTER) -

S Transpose.
nnnnnnnnnnnn

ST SEER THRRAE
Complex Conjugate F5FEfd A& HEE » EEZHILHI o true
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#if (Example)
BEH 2 x 38y A 5B > FEHAFNT -

248 3 44+%
5 6 7

HUEE - (EARHEEEE - Ry AT 2R
248 5
3 6
4+9i 7
EEIRFEAEHE - B AT FERE R
2—-8 b
3 6
4-9i 7
2% (Reference)
Gilbert Strang: Linear Algebra and Its Applications 3rd edition

3.9.4 Extract Region of Interest*®

*Only in Professional*

FHEEREH A FERHUERE S o By Start Indexes £ (ag, ay) BRI —EARE sy Ly (Row) ~ L, (Column) HY#HEfH - H
End Indexes £ (ay + Ly —1,ay + L, — 1) » %5 End Index ## A FHEERIEE S FIHEE -

EBH (Description)

FEH DB EFR T HY Sub-Matrix E$ - {EILHELH AT A DR HE B S RTE R - IhME B FIE R EE - A
i EE -

SBEE (Properties)
A2 ER (Real Number ) ~ #8 ( Complex Number ) » Numeric HYE{EER} - (7R R [ RIREHYE K} -

8 entract i

St nge

G

nnnnnnnnnn

SEATH SHEE THEE
Start Indexes B AL BE A A o (0,0)

ROI Dimensions #HIAY Row EE K Column &%  [F4E[EAY Row £F K Column &

#f (Example)
IL DoMatlab fE4H %L E—FLE 3 x 3 Y5
FEFEANEAT
0.86 0.63 0.37
0.22 0.66 0.69
0.99 0.56 0.78
FREAREEEFERZE Fy (0, 0) » ROI Dimensions fy (3, 1) » REVEIFEFH £y

0.86
0.22
0.99

FHEEG Ry (2, 2) > ROI Dimensions fy (3, 3) (EEE&EIE ) > EEEIFEFE f

0.7 0 0
0 0 0
0 0 0

e A A E U
2% (Reference)
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Gilbert Strang: Linear Algebra and Its Applications 3rd edition

3.9.5 Extract Vector*

*Only in Professional*

EREH (Description)

e e B AR (PSR FRAS O R 4 ) TPERELHIZR o SRR EEER AR PSRN B A E -
285%E (Properties)

KGR Z H L (Real Number ) » #% ( Complex Number )  Numeric FYS({EE R} - i /8 R ERIREHTE ] -

SR SHUEF

Vector Direction — #HUEMHIYTT A » e EFIE o FELAEULERS] » i AN T R 2 BIEIEE S =(E4ERE A CGREH
Column-Vector SE Ry True > BHFEFEEL—1T (Column) FyFARFHEY » L2 R -

Start Indexes EHLAYRCEE R A

Vector Length B ERE

#if] (Example)
EEEse—( 2 x 3 /1y A JHpdH -

ELC HESESS NN

0.27 095 0.15
0.54 096 0.97

i E Column Vector 55ty True : BHUTER 0 (1T771H)  #EE (0, 0) - RER 3 (BAFHE) AIAE -
AT EIHIEE R

0.27
0.54
0
2% (Reference)
GilbertStrang: Linear Algebra and ItsApplications 3rd edition

3.9.6 Diagonal Vector*

*Only in Professional*

EREH (Description)

KA DAEAGERE (VR T7M ) BYEAITE - WH R —mE -

2855 E (Properties)

AL Z H L (Real Number ) » #% ( Complex Number )  Numeric FYS({EE R} - [fi#i /R R ERIRERTE R -

nnnnnnnnnnn e

ST SHET THEL(E
Column-Vector  #%E £y “True” > EthHAEELI—1T (Column) B EARFFHFY - KLZAIEE » True

W

K

#ifl (Example)
LA DoMatlab #54H %8S @& 3 x 3 AYJ7ME - JEFEAZAT ¢
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0.03 0.67 0.39
0.84 0.75 0.65
0.93 0.74 0.17

HEHUSZHY Diagonal Vector £y

0.03
0.75
0.17

2% (Reference)
Gilbert Strang: Linear Algebra and Its Applications 3rd edition

3.9.7 Reciprocal Matrix Condition Number*

*Only in Professional*
5 1/C - Hrr O RjEERY Condition Number e
#HH (Description)

4 72— (B4l A » F Condition Number 5E3% C = Al A~Y| » C B[/ Ly % Loo 81 » 47AIf& C1 81 Coe - H53
RISHER LR F 3 BME 2 A 9 Norm « || Al 8 | Al W PERAIA TG (BGHERBERIEISE TR )

Al £ max 3 Jay|
J %

4]l £ max 3 Jag|
J

Hrp i~ j BFIEBATHY Index -
Condition Number HYEZ :
L. FIZKERE A HY Stiffness : Rt EUE (eigenvalue) HIAR/NIHHIRIL Amaw/ Amin, ©
2. MR Az = b fEEMEES RS (round-off error) HYRIELFE - tEtEERE b FMCCERS > o SEEE ¢

A(x 4 0x) = b+ 0b

5 AERE—FHE - 3 A RNEHEEERH SVD Ak HBRETARA A SR s EETE -
2BEE (Properties)
RIEAH P 58 (Real number ) ~ ##; ( Complex Number ) ~ Numeric FJE{EE R} - M AF Properties [ Reporter °

Vil

8 Recprocal Matri Condition Number
mmmmmmmmmmmmmmmmmmmmmmmmmm

Reciprocal Matrix Condition Numbers

& (Example)
LA DoMatlab fH4H#LERLE A BY TR
FERAAELT
0.86 0.63 0.37
0.22 0.66 0.69
0.99 0.56 0.78
#iH Condition Number {RE£TZE » RIFEHZE Singular » AEEAIFLE -
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DAL Z

3 Norm FYENIAEIFEREAE » FrllHIEFZEFER o (T2 Inverse B4HEH Y )
FHR#E 4 (Related Functions)

Matrix Inverse ~ Matrix Operation

2% (Reference)
Gilbert Strang: Linear Algebra and Its Applications 3rd edition

3.10 External*

*This module is available in Professional only*

3.10.1 ExternalDII*

*Only in Professional*

AR TR E B E R A o A ST B RSN EEDE - sSRSRRIER S > (FE T DAFIA] Visual C# - Visual
Basic ~ Visual C++ E4 ZfEEMAAY DLL (Dynamic Link Library ) » AfE4H{F 0] LIfE Visual Signal AYEREE N FHz%
DLL -

EREH (Description)

1. H4cE4 DLL > f£ Visual Studio IR T » Project #E#% fy Class Library -’ ili ff References JjI A
vsmExternalBase.dll (C:\Program Files\AnCAD\Visual Signal\External\vsmExternalBase.dll) )
A HECS using VSignal.ExternalBase;

Add Reference @

NET | COM | Frojects| Browse | Recent

ERUBD: | ) External v O % @

I)api
| Exdernal
ﬁ vamBxternalBaze d1

A |vsmEx‘tema]Base.d]l vl
TEELRANTY: |Compnmnt Files {* A1l tlh-* alb:* oca* exe * mandfest) w |
[ oK ][ Comcel |

2. FFERSHY Class W47 TExternalBase - 1f FLECRSRIE /7 £ (0 Tnit() - ETAERREST - SUERTE
B4 AT S - DLR DoCompute() » EIFVAER BN ARYE - (8 FIEmBERSRITH T SIS -
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3. FTAECE 7] L2278 ExternalBase Class Library B Visual Signal T Help / Reference Guides / ExternalBase Class
Library - &4 DLL #iff|8] L& C: \Program Files\AnCAD\Visual Signal\Externall\api\cs\VSignalExternalD11D

Help
| Refersnce Guides . » | Online Reference Cuide...
Licenss Manager. .. AP EML Protocol...
Ahomt ExternalBasze Class Library. .
ibon | |

SHERE (Properties)

External P;th C:Program Files'\ AnCAD" ¥isual Signal’
Module demoD2
LocalCopey False
SystemCopy False
B DlProperties Info: "Demo02” ¥1.2.2.0

ruliplier1 1

Multiplier2 1
Auto-name True
ST SHER THEE
External Path HrEINE DLL YRR - None
Module BEFESME DLL NEL& 2154 - None
LocalCopy SE Ry True » (HFRZERER DLL 18 FZEHFHEE R - False
SystemCopy HEEy True » & DLL f&ZE#E 215 Visual Signal EFHERIFE (C:\Program False

Files\AnCAD\Visual Signal\Externall...)-

Auto-name (B T AR BB T - True
DllProperties BEMHERGT RERE DLL BHNSEEE > 85 API Version & o None

#i# (Example)

1. FARL Compute / External / ExternalDIll > #A7% ExternalPath tHARE{ ExternalD11Demos.d1l (C:\Program
Files\AnCAD\Visual Signal\External\External\ExternalDllDemos.dll) * ZR{&{E Module ] LI EFIFF%
TEZH - 2N -

Property -~ 0 X
E External
ExternalPath C:Program Files'\ AnCAD" ¥isual Signal’
v
DlProperties demaol
Auko-narme demodz
Module demod3
demood
demods
demods
demod?
Show
¥ahooStocks

2. EeHE Module #4255 demol » 2R7% 1 DllProperties J8 5 3 Multiplierl {2255 —(E R SEAYHIME > Multi-
plier2 FRE (EERGRAVIONE - St PR IIRE R HYEHER AR h0 Ryl HH ERSE -
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ExternalPath
Module
LocalCopy
SwsternCopry
B ClProperties

Mulkiplier1
Multiplierz
Auto-name

C:Program Files'\ AnCAD" ¥isual Signal'External
demo01

False

False

Info: "Demo01” ¥1.2.2.0

True

3. ¥ Noise & Sine Wave % demol 704 » FBFFH Channel Viewer #HHFHZIHER » 41TV E -

Demai
2 T T T T T T T T T ]
iy
2r 1 1 1 1 1 1 1 1 1 7
0 0.1 0z 0.3 04 05 0.6 nz 0s 0.2 1
time { sec )

4. FHBARI—1E ExternalDIll » ExternalPath §15fE{ ExternalD11Demos.d1l (C:\Program Files\AnCAD\Visual
Signal\External\External\ExternalDl1lDemos.dll) ’ §z{&i% Module #E#% & YahooStocks » & {E DLL HY
YahooStocks & %E Yahoo fFHERFEL ~ FACEEATERHTEL F 2K -

ExternalPath
Module
LocalCopey
SystermCopy
B DlProperties

Comparry
EndDate
IsImportDateTime
StartDuate
Auto-name

D:ancad' testhbin', ExternalExte
YahooStocks

False

False

Info: "YahooStocks" ¥1.2.2.0

GE
2010-1-10
False
2005-01-01
True

5. DlIProperties 2y Company H] LL# AN SI4EE » Fl40 2330.TW (ETEE) % » HEHEHBEE Channel Switch 5
EREE - IR E -~ KESE > &% Channel Viewer A2 HLE

Property

E External
ExternalPath
Module
LocalCopy
SystemCopy

El DIProperties

Cornpany
EndDate
IsIrmporkDateTime
StartDate
Auka-narme

- I X

D:hancad'test'binExternalExte
YahooStocks

False

False

Info: “YahooStocks" v1.2.2.0

2330.TW
2010-1-10
False
2005-01-01
True
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YahooStock (2330 TW)_Ch1:CH1

| | | | | 1 | | | | | 1 |
] 100 200 300 400 a00 GO0 700 800 900 1000 1100 1200 1300
time ( day )

fHBETE S (Related Functions)

ExternalViewer

3.10.2 ExternalViewer*

*Only in Professional*

APEAH FEER R /E Visual Signal T ASAEE ) o (FHFE T LAFIAH Visual C# ~ Visual Basic ~ Visual C++ &
4 ZFEFEMAAY DLL ( Dynamic Link Library ) » AfH4H{E ] LALE Visual Signal HYEEES N#E% DLL @rEH -

ERBH (Description)

1. 4 E 4 DLL: £ Visual Studio ER5HE T > Project #E$#E By “Class Library” » ifi f£ References fjI A
vsmExternalBase.dll (C:\Program Files\AnCAD\Visual Signal\External\vsmExternalBase.dll) )

i HEC S using VSignal.ExternalBase;

Add Eeference @

NET | COM | Frojects| Browse | Recent

ERUBD: | ) External v O % @

I)api
| Exdernal
vamBxternalBaze d1

A |vsmEx‘tema]Base.d]l vl
TEELRANTY: |Compnmnt Files {* A1l tlh-* alb:* oca* exe * mandfest) w |
[ oK ][ Comcel |

g

2. FFEEFSH Class 2K TExternalViewer » 3 FL A 55 {HE T A0S Init() - FRAERNESM - 283
TE ~ AR ES - DU DoCompute() > HEUER W AGHSE ~ SRR EEE ~ B aats e

3. FTAEE A L2278 ExternalBase Class Library B Visual Signal T~ Help / Reference Guides / ExternalBase Class
Library » 4 DLL #Gf5]a] A£&% C: \Program Files\AnCAD\Visual Signal\External\api\cs\VSignalExternalD11Ds
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Help
| Refersnce Guides . » | Online Reference Cuide...
Licenss Manager. .. AP EML Protocol...
Ahomt ExternalBasze Class Library. .
ibon | |

SBEEE (Properties)

BackColor ] White
Auto Resize Viewer True
VieweriWidth 640
‘WienserHeight 503
ListOrder 1]
RetainPlot False

E External
ExternalPath C:Program Files'\ AnCAD" ¥isual Signal'Exte
Module demoD6
LocalCopy False
SystemCopy False

B ClProperties

Info: "Demo06” ¥1.2.2.0

Path
Skrekch False

Auko-narne True

Module

El Representation
Show Title True

B Title
Title {default}
SEATH SRER THEE
External FEESME DLL AUERTE o None
Path
Module HEFESME DLL NE & 2154 - None
LocalCopy SE Ry True > (P HEREE DLL {2 E R HZE R o False
SystemCopy %7€ True » @ DLL f2ZE##IF| Visual Signal EFIERIFE False

(C:\Program Files\AnCAD\Visual Signal\External\...)-
Auto-name H B e TT AT Ry MEIEAH 2T - True
DllProperties & A& HET N ES DLL HiENSEESE » 203 API Version % - None
BackColor Y EAgBIE IR - White
Auto Resize  3%iE True > MRIBIMEBURE A NEFERE AN » R ZANGMKRIBHEHES:  False
Viewer TE o
ViewerWidth = EGHEFZAVEE > DL pixels FEAL © default (750)
ViewerHeight 2 EE@BIEAISIE » DL pixels BB - default (180)
ListOrder REEE N E A R o B3 Viewer [y%
TNEFHES
RetainPlot X EEGEAYEETE » W% E True » B HEEEE Channel Viewer HYfE False
4IRS - B EE S HIRE » FH5E False » RIEHEEER -

Show Title B lan =i ey By True
Title TERE 2 FE - {default}

#H] (Example)

1. BB Compute / External / ExternalViewer » 8{% ExternalPath 15[ ExternalD11Demos.d1l (C:\Program
Files\AnCAD\Visual Signal\External\External\ExternalDllDemos.dll) ’ ZR{&7F Module ®] L EFIZF %

fRaH > 40N IE -
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Property -~ 0 X
E External
ExternalPath C:Program Files'\ AnCAD" ¥isual Signal’
£
DlProperties demaol
Auko-narme demodz
Module demod3
demood
demods
demods
demod?
Show
¥ahooStocks

I

2. Bk Module #E#E Fy demo6 » ZA1&(E DllProperties i H 37 Path » o] DU{EESEE—RER - FHEH
ExternalViewer KB ©

= External
ExternalPath CAProgram Files\AnCADV¥isual Signal\External\Ext
Module demol6
LocalCopy False
SwsteniCopy False
& DlFroperties Info: "Demol6” v1.2.2.0

Eelect Path

BED: | ) External 4 Q2 E

PRI
?‘[‘:
e

FHBI

FATEE

s _EREEE BE W | vl [ EBw |
TEFARE (T | Image files (*jpg; * prg; * gif; * binp; * winf; * e V| it




3.11. SVM* 285

6 Fisnal Signal 1 3 Professional (RC)

File Edit ¥iew Layout Tools Help
L0 g B 80l B £k
.~ Projectl - X

Title g |3 i |

External¥iewer2 updated. Auko O O
A

FProperty - 0 x

(

FHRR#E 4 (Related Functions)
ExternalDIl

3.11 SVM*

*Only in Sound and Vibration Module*

3.11.1 Overview of Sound and Vibration Module

SVM (Sound and Vibration Module ) #E17/F Visual Signal {3 ~ (8F] « MRV EESZ80 o HEET -~ 158 -~ IRE)
SR R e B R T 28 - SVM B & S EBR A BRI e EDE - W AR HERF & T3 A ENIAR
HIT7E > J7ER BN BRI ] g o] S MERIA o bR T ESRIEII R - DUREES I ERE A 2SN 2
BIRE S W RRR AT E L > a0 RMS 534 o] APE AR BB A HIEU kS » Crest Factor BB T i BaH 5558
fE%8{k » OrderSpectrogram B T IRl S H alok 2 b » BT Bl ABEEETEHIE - o] DU R A SRR E R B 2
B R CHE AL E - o] UK R A PSR 2K o Envelope T DU B2 EHSRAY EL4S SR MEAT HIZR - 20t
2o HINE SRR o PR B e R R AR RS BRI AR E R By N ELRVE BIRVAHEEE 0 BER At Octave 7347 T)
AE o Pefik TSEFEfT S TEE st - MHRIMER T A - T8k > B - tilpf el ST iiis 2% e -

3.11.2 Crest Factor*

*Only in Sound and Vibration Module*

Crest Factor /3 FHZEFAEHREY P ATEL S ATEEERIRAT AV - RN & SF A bR S e o] LAAIA] Crest Factor {EEF(E
HRPER ~ SNR TR FE A EEBAGRES > WL RMS HpEst bR RIREI A o SRR S > H)
BT R S A G H EEE T -

B (Theory)
BRI > o] AR FEIRETINZERE - s 2 ESE - I H45 & RMS K Peak K15 Crest Factor °

TruePeak

CrestFactor =
restFactor RMS

28EE (Properties)
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KIEZHFEZEE (Real Number ) » B (Single Channel ) ~ %@ ( Multi-Channel ) » Regular HY:5% (Signal ) & A -

ESYERFW T HEZE -
E Integrate
Trapezoidal “
RemaoveDC False
StartPosition 1}
EndPosition end
Tl indow 5000
Orverlap 2500
Module
Method
Bpecifies the integration method,
ST SHER
Method HUER W TTE » AlEEE Simple (RJ71P7A) Bl Trapezoidal (£5/20%)
StartPosition 5% E I e AR S ELGE(E -
EndPosition &R b EiofEdh_FayRg 48 BHE -
RemoveDC ROEMRSTAT B ESPRERESR
WindowUnit  F%7E TimeWindow 7 Biflr » 0] AzlokELEr (Sample) SR (Second) o
TimeWindow WindowUnit %% Second BFFVEIESEL - s E GBI/ » BUE Z BBAL Rl o —RRITIES > S s R DA
TimeOverlap WindowUnit %4 Second HFAVEIFES ) - 3% EEHIE 2 M EESNIFHERN - AT ZEEE - TimeOverlap < 1
Window WindowUnit %% Sample FFVEESEL - BB RIEII AN - BUE Z AL HEREE - 75
TimeOverlap WindowUnit #$% Sample BFAYEIFESEL o 3 E R PR 2 [HE BT ERIEEL - Overlap < Window o

#if (Example)

DU B R MR AR £l - o EohdUA5e RIS > b TER5E2E > M1 0 rpm JIZEZE 16000 rpm - RFITEAR
JBCE R L = ARE) -

1. EoRAREIENSEACHE Scale SHELEEA /5 G > FFLL Channel View #i22 » 411 E -

time {sec)
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Channel 1_G

time {sec)

2. WFSHE B ATERSEATE Crest Factor B » Window %5 By HUSSESS » BHRT % 1s » EIVET LS 2508 R 0
1+ IIZZMEHEER RMS AL b EHIFTAE LM UIE AR a T - 1 E A b LAY Crest Factor (EEE
S23HSE I RMS (B9 15 (5754  BURTE b RIBIRD » ek e Ay oNREE A 2 S0 R -

pi ] Fizwer [1]

=
i
i
i

Properties

= Integrate

RemoveDC
StartP osition
EndPosition
W indow
Crverlap
Module

Method
Specifies the dntegration method .

Trapezoidal
False

0

end

5000

2500

=

Channel 1_G_CrestFactor

time {sec)

Channel 1_G_CrestFactor

THEE#¥5< (Related Functions)

RMS ~ Peak

time {sec)
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3.11.3 Peak*

*Ounly in Sound and Vibration Module*

Peak T3 Ry e TGRSR P BBV AE R/ ME » RS » FRENAS S A ARG IREIN 251
RS R BHIRETIIRE G - EKETRIZ > Aok Peak {H @ FIARHIETSTEIEIRAVIEEAZE -

i (Theory)

TS L a(t) TEFOREFHIINEE G o] DUEBEE SRR > Max Fy—ERlFEESE T HYRAIEE » Min &
— B RS R NS -

Max = max[a(t)], 0<t
Min = minfa(t)]. 0<t¢
TruePP = Max — Min
TruePeak = TruePP/2

<T
<T

SEEEE (Properties)

KRIEAHFEZEE (Real Number ) » B (Single Channel ) ~ %@ ( Multi-Channel ) » Regular AY:5% (Signal ) B A
HSEEFRFN T EE -

Module
£ ¥ibration Lewvel

TruoPeak v
E Window

Tl ind o 5000

Orverlap 2500

Tvpe

Specify the vibration level which inclueded Macx, bin, Peak,
Peak o Peak.

SH AT SWER

WindowUnit 7€ TimeWindow B(7 » 1] AR5 REE (Sample) Z¢HEfE] (Second )

TimeWindow WindowUnit %% Second WFHVEIESEL - s E G RAEEY A/ » BUE Z BBAL B o« —RA%ITTS Al bla H DARS
TimeOverlap WindowUnit #5$# Second HFHY¥EESE] - ;ﬁiﬁﬁﬁﬁi Z EEENISEE - {5t EEE - TimeOverlap < T
Window WindowUnit #£$%# Sample FFHYEESEL - 3EGREEY AN - BUE 2 B R ERHEREL - 75

TimeOverlap WindowUnit 5% Sample HFEESE - 25 E 5 Bl 2 BB A& RIBE - Overlap < Window ©

Vibration Level 1Y Type HIHEZU T » &4t Max » Min » TruePeak F1 TruePP & 5% > JEFEHAY Type =
TruePeak -

IR BEHER

Max st B — BRI AR ED T R (E -
Min s T YRR AE -
TruePeak (Max — Min)/2 -

TruePP Max — Min °

#if (Example)
DUN I R— et o > EHh&E e 2R IS 0 B 0 rpm fJIZEZ%E 16000 rpm > 7AEFHIZRFRBCE T 8l _L SERRE) -
1. ESEIREEHGRAEHE Scale FHELEEL s G > FFLL Channel View #{ZZ » 41 E -
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Comm—

+/[] Switch ;.|_..§ i Scale §.|_4H I Viewer [11]

Channel 1_g

time {sec)

2. WITFROBAHTYRA L Poak B3 » Window ANz BHUBEE + Properties / VibrationLevel / Type 32 5
TruePeak » B[] ARSI RBURAS T » BIZZELBEH Peak (L -

»/[ ] Switch §.|_.,§  Soale ip}_—»i i Viewer [1] ‘

H 1 Peak by —wbi [ Tiewerd [2]|

' - [x]

£ ¥ibration Lewvel
Tvpe TruePeak
E Window
Tl ind o 40000
Orverlap 20000

Module

Channel 1_g-TruePeak

time {sec)

3.11.4 Digital Tachometer*

*Only in Sound and Vibration Module*

AT HENERNENTH - HEE NIRRT RBIRE ST - BRI - o] DR AR @ R (o] b
B -
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Hz (Theory)

[ B IR AR RS T E

CHAPTER 3. :Eif#4 (COMPUTE)

i

JE FE AT LR T RE R T 2 0E =

1. Rising : JUHGE B IEBBMEERRS]

If S[t+ 1] > Threshold, S[t] < Threshold then Index[n]=1t+1

unis|

Threshold

RInje

2. Falling :

If S[t+ 1] < Threshold, S[t] > Threshold then Index[n]=1t+1

Threshald

LI

DI

3. Center :

If S[t1+1] > Threshold, S[t1] < Threshold and S[ta+1] < Threshold, S[tz] > Threshold then Index[n] =
(1 +1) + (2 +1))/2

—h

I

Threshold

X
UL

IEUR @ IR RETRE > st R EEAYERFE o HAE A EIBE R -

Hr SamplingFrequency FyafaREVHUESER > S[t] BIFAGEMENSE > Index[n] FEHAITHNREHIHIRAVERS] -

2BEE (Properties)

AIEAH B EE (Real Number ) » B (Single Channel ) ~ %@ ( Multi-Channel ) » Regular #YEH5% ( Signal ) #igj A °
BS2HERSFN T HETE -
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Module
=l Rotation Speed
ExpressType RFM w
E Tacho Pulze Information
Slope Type Center
SmoothType Spline
Thieshald 1
PulsePerBevolntion 1
ExpressType

Rotation speed is expressed in revolutions per second (RPR), revolutions per
minute (RPM), or revolotions per honr(RPH) versuz time curve.

291

ST SHER R

Express Type TEFER RPM
RPM : 77§85 g
RPS : ) g
RPH : {5/ \NFF a2

PulsePerRevolution &IV zEiEE)— B g HIR&ERE > —f%msE > EWRAR—EREARH 1
BH—EHRE - W07 E M A > o] DIEEREERE BROER o 3 H i AR
F—RE AT R B -

SlopeType TEFAAPIELEME Threshold HJ 7574 © Rising ~ Falling ~ Center © Center

SmoothType i Tachometer sHEEHFRNFER ST » MAHEEE - ARITETTE @ 4% Spline
(Linear ) K ph4g#T{l (Spline) o

Threshold AP I - A P IR E A F it o 1

#if (Example)

A demo EHRIAC T E] VT.mat PEA > FUERAILL T ZiF2E - Channel Switch ZEVJ#%] Ch 2 -

H I DigitalTachn § b | Fiewer [2]

Switch HHZHY Fy— G ENGT - 40 T E -
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VT _Ch2:CH?2
T T T T T T T T T

3Tk 4

a

25 H

2 H

05 H

==

-

05 F

- - | | | | | | |

(%3]
o
(%3]
|
(%3]
[=5]
(%3]
Lo

3]
3]
3]
a8 ]
3]
(5]
3]
I
3]

Time.[usec]
734 DigitalTacho R] DARFEERETAYAREEHSEHR AR - HEEROT -

VT_Ch2:CH2_RotationSpeed

&000

5000

4000

3000

RPM

2000

1000

(%3]
o
(%3]
|
(%3]
[=5]
(%3]
Lo

3]
3]
[

3]
a8 ]
3]
(5]
3]
I
3]

3.11.5 OrderSpectrogram*

*Only in Sound and Vibration Module*

P TOHEE ] H VAR 5 R R S ARSI A - B R RE B i A AR R b - PR IR F AR © A
AiRE IR B RS A 25T (Tachometer ) HYJFAAARMETSNSE - (8 7] DURHIR A R RE B s = A JH B R 8 5 S TR

H1E] -
3 (Theory)

P B 5 PR I, T » DR 0B L BB B - TR (R 57 DRI Ay
RS R RS e, - ST WA IR R % - KBS A TSR S b - (B E R
PSSR - Hoh PR R T B IIRATR I - SRR R S - F LA A BN E A
& -

P TR AT B ZURT o3 R (P 8], > 25— Bl AR Sh i B s SR R e sk e A FEE IR - 28 0 T A P By
AN TR A RE (B -
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L. [FARRE e s B R - E o FHE T (Tachometer ) FRSEAYHIR{E ] PRI HUEE HH 37 A FEfHTEE
FRFREN B 2 BRI A RE FRIRE A T TR - R 15 2 T P R R B iR B B 2 5t -

2. FRFEE A R P AR R A A R B SRS ] (248 PSR- RS -
SEEE (Properties)

KRIEAHFEZEE (Real Number ) » B (Single Channel ) ~ %73 ( Multi-Channel ) » Regular AY:5% (Signal ) B A
SSYERFN T HETRE -

Property @
[ Module
4 {OrderSpectro gram
SamplePerRey anto {100}
4 Spectrom
Methind FastSTFT
MinCider ]
MeasOrder 50
CoderFesolution anto (2.5)
OrderCount 512
HbocisCoumnt 1024
BemoveDC Time
TAT frnd oo Hanning
a Tacho Pulze Information
Slope Type Rising
Threshold 1
QOrderSpectrogram
ST SHEER THEE
OrderSpectrogram
SamplePerRev F—EEN R BEE - auto(100)
Spectrum
Method TR A - A STFT (GERHEILEE) ~ FastSTFT (PREFEHF#H1L  FastSTFT
)~ EnMorlet ({B{b/NE7#EHR ) =fEJ77A] LB -
MinOrder FERE SR URERTE GBS E TSR 0
SamplePerRev/2
MaxOrder
OrderResolution 5% E &S HENTEE > HMES S EFE B AN - SEEEV]N > BREE  MaxzOrder /20
N o
OverlappedFactor %fjg Enhanced Morlet Transform HYEE&S:H o 1
OrderCount SEE PSR T 7] 2 M AR L - 512
X AxisCount R E BB BT 17 2 R AR L - 1024
RemoveDC FIEAEHEST STFT / FastSTFT 73#f7HT » BAZRMERERENIE - True
Window 1£ STFT / FastSTFT 73Afr » BETE B 2 EIF - SAHERECETIE  Hanning
o SRR TSR A A B R -
Tacho Pulse
Information
SlopeType TEFYEYNEGEZE Threshold HY /572 » Rising - Falling o Rising
Threshold HkiEr IR - BRI E A R kT - 1

#B] (Example)

HHEE &N E A S ey R 8 s R & (L Bl B fE 2% VT.mat > B B C:\Program Files\AnCAD\Visual
Signal\demo\SVM\Order_Tracking by_STFT.vsn @ B ol B R INEHNEBRIE @ TE» HPEm
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Al CRE G ERST > FaAR p HYRSTEE o] R AR ARG S - BB O URIREENSE -

| 1 1 | | | | | |
g a1 a2 4.3 a.4 8.5 a.6 a7 5.8 5.9
Time [sec]

FAIH] Channel Switch R gaaiaf BT 15E - FAIA DigitalTacho R HIEAYHEER - AL RPM » 515
SUREAT N IE] -

pi | Switchz i;’_»i | DigitalTacho ;}_»i Ll Wiewer2 [2] i‘
v || Switch §,|_..; B STFT .}_.. LI TF Wiewer [3] ‘

pi | Orderspectragram: STET p}—.)i | TF Viewer2 [4] i‘

WT Ch2:CHZ RotationSpeed
EDDD T T T T T T T T T

| 1 1 | | | | | |
5 51 52 a3 a4 55 5.6 57 5.8 59
Time [sec]

BE5eAIA Compute / TFA / STFT EHREENTE > FFAIH Time-Frequency Viewer #R%2 HARR 15 A B ig i -
{BEHES AR B4R B S R A4 E I - 0 NE -

YT_Ch1T.CHA-STFT
a000 &

4000

[55)
=
[}
(=)

=)
=
[}
(=)

Frequency [Hz]

Time [sec]

f RARFIREER e DS BRGS0 A% OrderSpectrogram > B8 STFT J57% » #]LAS#] Order-Revolution [& - 41
NE - B DUEEE BIEEREHAYE b o FESRREE_E IR AR VUG~ ONESHEEAVIRIER ABHE o it ] DUREES I
AR T RE A A B OAYIBT
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Revolution

fHEEFE 4 (Related Functions)
Digital Tachometer ~ OrderInfo

3.11.6 OrderInfo*

*Ounly in Sound and Vibration Module*

OrderInfo JTF LM OrderSpectrogram by STFT % OrderSpectrogram by EnMorlet » =] DUE Bfy {5 F 3 40 2
5 P L ] e R A B

2855 E (Properties)

E%ﬂ%%?ﬁﬁl (Real Number) » $if#5 (Single Channel) » Regular HJz5E (Signal) #iA - £SEERFL T T
E|Z% °

Property -« 0 X
Module
E Tacho Pulse Information
SlopeType Rising
Threshold 1
El YAxis Display
Type Time
ST SHES THEAE
Tacho Pulse Information
SlopeType TE FEA TP S Threshold HY /572 - Rising
Threshold Akt I E - s I B P IfET - 1
YAxisDisplay
Type Y #fa] D@ RS Time » 3 RPM ~ RPH » RPS ¢ Time

i (Example)

1. BER5E VT 822 OrderSpectrogram by STEFT » HF|H TF Viewer #{E H45HE » HE X filE B % (Revolution )
i AR E I B ] -

;i _| OrderSpectrogranm:STET 4

+ [l Orderlrfa j— e[ Viewer [2] |
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YWTOrder Spectrogram By STFT

— e —— e

0 ) 5 10 15 20 25 30 35 40 45 50 a5
Fewvolution

2. FI/FH Channel Switch &R EHSE - W% 2 OrderInfo » FH4¥Z Property / YAxisDisplay / Type & RPM >
% FAH Channel Viewer 875 HAER - o] DU TEFE R E T fiF Bl SCE I AR -

WT_ChZ:CHZOrder Info

E E T T T T T T T T T T T

1
0 5 10 15 20 25 30 35 40 45 50 55 [=0]
Revolution

FHEH#E4S (Related Functions)

Order Spectrogram - Digital Tachometer °

3.11.7 Cepstrum*

*Only in Sound and Vibration Module*

Ceps + trum BI%y Spec + trum HYRE - THES L T 5 A2k M eim A IRIR AR & EAATRR (% > (EPRE ~ DR
R AR SR B v F A Cepstrum {F Ry B AN E Il FIREHIVEZ TR - SCEF R EE S WS -

B (Theory)

[ X B IREIATERYE - AT  SPEAIAES - ABMTISERMEA » A Magnitude » FE4KFT Natural Logarithm » £
oA T SR W

Ceompies = IFFT(In |[FFT(X)|)

283%E (Properties)

R Z B (Real Number ) » & (Single Channel ) ~ 3@ ( Multi-Channel ) » Regular AJz5% (Signal ) ~ B3
% (Audio) FA - F2EUERTEA T TR
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P

E Cepstrum
FETRemoweDZ True
FETWindow None
IFF TR emoveliz Falze
IFFT Wind ow None

Module

FFTRemoveDC

Before FFT, Remove DC component

SHTE SYEFE
FFTRemoveDC  JHBRERSTIHEEN 2 PA2 & o (FHESE 2 P B -
FFTWindow DA bR B R R R FE A A S22 > 3% 2 84S Barlett ~ Blackman ~ Flat Top ~ Hanning ~ Hammir

IFFTRemoveDC  JHFRERSEIHidh 2 FA2 & - (EHENSE 2 I BZE -
IFFTWindow DTS R AR TR S A A B 2 > B 2 B $E Barlett ~ Blackman ~ Flat Top ~ Hanning ~ Hammir

#iH (Example)

DU #a 6 K Cepstrum 53 A [5] 72 15 2 B Al S8 A% Ak ) I B G 55 > K A (] R 45 SRR A » 35 2% &0 C:\Program
Files\AnCAD\Visual Signal\demo\SVM\Cepstrum.vsn °

1. HoBEERNGR4EHE Channel Switch @ %82 Tachometer 55 LA DigitalTacho sTEEFEIEHH » 5% L Channel
Viewer BIZHEIHALIAE 5000 RPM /245 » 40 T

» |- DigitalTacho p}—.pi | Wiewer [1] ‘

WT fixed Ch1:CH1_RotationSpeed
55000 F T T T T T T T T T =

50000 [y LA ki ’V‘—MMWM/\M\IM
1 1 1 1

1 1 1 1 1
20 20002 20.04 20.06 20.08 20.1 2012 2014 2016 2018
Time [sec]

[pd ]

2. 4=F Channel Switch i HIREERSE » 48 H Fourier Transform JEH » A Channel Viewer #iZZ » n] DI3§
LA A0 -

» |- DigitalTacho p}—.pi | Wiewer [1] ‘

%—-} LI FFT ip—wi ] Viewerz [2] |
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VT _fixed_Ch2:CHZ-FFT

1]

| | 1 | | | | | | | | |
0 2000 4000 BO0OD 8000 10000 12000 14000 16000 18000 20000 22000 24000
Frequency [Hz]

3. BB IREEIEE Cepstrum » FJF] Channel Viewer i22 - H i Viewer #Y Properties / Representation /
YValueType %5 & RealPart » 455241 N E @ /£ FEH 0.0012 0K 0.0024 #H-& 5 —(E&({E » ForF 833 Hz 1y
B > (BRI GUE RIS R -

# | DigitalTacho p}—.pi | Wiewer [1] ‘

»

.)i | Switchz ip}_.)i _|FFT i)}_.pi _ Viewer2 [2] i|

v | Cepstrum p}—.pi | Yiewer3 [3] i|

WT fived Ch2:CH2-Cepstrum
015 T T T T

| | | 1 | |
] 0.0005 0.001 0.0015 0.002 0.0025 0.003
Time [sec]

FHBS 4 (Related Functions)

Fourier Transform

3.11.8 Envelope*

*Ounly in Sound and Vibration Module*

B4&ER5E (Envelope Detection) Fogr IR IEAR & A58 - N Rttt f e = KT o L B P =0 A4 > (A
FHFRER S o RS BRI R AT IS - BAASHEE O 2 HUSERRI AR - BRI (E
HPEREAC > FESt LRSI TR I R - D TR AR o HEGS D RO T A AR T -

B5 (Theory)
AT A EUFELASERE
1. Hilbert Transform
SB—MRJTAEAIA Hilbert S & —(##ETEH5E (Analytic Signal) » AFHTERGT R —EEEERSE - HEE T B

dEERGE o TEE S AR 4AEREERY Hilbert FEHALEE -
i X (t) R BHGE - AIEHY Hilbert #3 Y (1) B
Y(t) = %P.V. /OO %m

AAE TR EL Z(2) -

Z(t) = X(t) + Y (t)

AERE BB
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2. Spline Curve
FIFH Spline Curve jRHIEE (E A BEEESR T A Ry BLAEER R -
285%E (Properties)

KA ZEH (Real Number ) » B8 (Single Channel ) ~ 2533 ( Multi-Channel ) » Regular HYEl5% (Signal ) B A °
ES2YERTFN T TEFE -

El Envelope Type
Envelope Type Hilbert
Module

Envelope Type
How to envelope the curve

SHTE SHUER THEE
Envelope Type  REFFAAIfEELLLFTE L » £& Hilbert Transform A K Spline Curve fifEsTE 574 - Hilbert
Spline Envelope _FA1%%45% (Upper) ~ FE14%45% (Lower ) 27 F N EI4%45EES (Middle) » Upper

#ifl (Example)

PUT 1 B — e BEaRSE (Beating Signal ) - MM Visual Signal Sy HAH5E & DL RFHALE]

Beating Signal
T T T T T T T T T
Se06 - -
] -
Se-06 |- I 1 I I l l I 1 1 ]
a 1 2 3 4 5 3] T B kel 10
time( sec)

................. =
i
i
i

—wpi ] Tiwer [1]
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Beating Signal-FFT

I | I | I | ] ] ]

1208 -
Se<07 |- -
Sl e [ ol P T T
a 5 10 15 20 25 30 35 40 45 50
frequency ([ Hz )

Beating Signal-TFA
100

-1

&0

40

frequency ( Hz)

LT T T T T T T T

n] DASE SR L1 BN AE AR LUK R P B R B a2 (S0 P S PRI Y > 8 A Ry B4 SRRl LA TR oA o] DL
(EEINEI

Beating Signal-Envelope

I I I ] I I | I |
Be-06 |-
o el | P E——— | ) PR I 1 PR P ——
o 1 2 3 B 5 & 7 8 g 10
time ( sec)
Beating Signal-Envelope-FFT

T T T T T T I T I

1.5e-06 -

L /| L 1 '} 1 1 '} 1
0 2 < 3 8 10 12 14 1G 18 20
frequency ( Hz)

FH L ] USSR R B R B AT o R R — 2K -

3.11.9 Bearing Defect*

*Ounly in Sound and Vibration Module*

TR IRIRE Edel] (Bearing Defect) Ryt RERIBEMARTH » fn A5k - AR DIET RS NESURBRBIRIV
B -

Hz% (Theory)
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SMRIBERHEIRR
n d
Fre(buter = 5 X R X (1 — 5 X COSQ)
WNERIRGFHERR -
Freqinner = g X R x <1+ % X COSQ)
RERBE RO
D d )
FTGQT’oller = E X R X <1 — (5 X COSQ) >

Hre o n B/EEREGE > R BBlyREE > d FEBREKE » D BllRINEERK -
ST (Properties)

A2 T8 (Complex Number ) » BifiiH (Single Channel) - Regular {VSFREERST - B iR RERAVEF IR -
BSRUEFEEN T TEE -

4 | Hearing Defect!
BearingDiameter
Contactdngle
RollerDiammeter
RollerMumber ]
Rotationspeed 100
I aH s Crd e 5
Characteriztic Frequency
FreqCageDefect 45.070422535211272
FreqlnnerDefect 439 43661971830988
FreqOuterDefect 360 56338028169017
FreqRollerDefect 502.21327967806837

Bearing Defect

SEATH SHER THERAE
Bearing Diameter R EK 0
Contact Angel B 0
Roller Diameter BEEHRER 0
Roller Number BHHE 0
Rotation Speed HhAROREIRE - B RPS (FPh#&4) 0
MaxHarmonicOrder KBRS @ B EHER% > £B FERIEESE - 5

Characteristic Frequency N&E{XFEZZE -

ST SBER

FreqCageDefect (% 23 SRR -
FreqInnerDefect — NIRIEERFEIER -
FreqOuterDefect  4NEIE{EH B -
FreqRollerDefect ek IS B -
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#if (Example)

ERFRENNE 2 (% » BB TSRO (TR AT o FTBUFIA Bearing Defect FLEHERE + W BURR 2 B30T
SR -

»/ L] Bearing Defect »'_+ B T 01}

Bearing Defect

[

: |

I 1 | 1 I I 1 | 1
a 50 100 150 200 250 300 350 400 450 500
frequency [ Hz )

RO RIFUaRIR SRR - B RINRIRIEGIRE » L HNIBHREIARE - kO RIRENBEIAEE - CEEFIEHERE LUt
=ESERE - B R R IRAVR BURR A SEAT IR Y 5% 2 - AT DI LR B -

3.11.10 Octave*

*Ounly in Sound and Vibration Module*

JNEE (Octave) BFBEME - 5 —FaaE e F P E R - Flras=eayhs C - 2N —EEE (5/UZ) #y C»
HAFRE IR - TR —(E/\FE - @ \FE /=0 T8k 1/3 JUFER 1/3 (ZH1E © #—E/
G R 12 07 > H—00T8 Ry 1/12 JUH R 1/12 (B5RR -

Bz (Theory)
JE FE Sy s B E A Y _E SRR AT FIRER 2 e Ay i 8 > HEERE -
fo=2"-f1

Horp B/ ISR B0 = 10 BJVEE S n=1/30 B 1/3 \HE  n=1/125 B 1/12 JGSE o SEASHcR0
% f, B b - TIRSERAA(T(E - B

fe=Vfifa= 2f =92,

\iﬁ.
it

Hir s BW Ly

BW = fo— fi = (2% = 27" f. = B
FHEEATED : ) \EF on =18 =0707; % 1/3 JUEZ »n = 1/3>8 = 0.231; ¥ 1/12 \JEF »n = 1/12>
£ =0.0578 o

SBEEE (Properties)

A ZHEE (Complex Number ) » B (Single Channel ) ~ 25338 ( Multi-Channel ) » Regular HJE{5% (Signal ) #i
A o ZSEUERSO T HEZE -
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» =

Module

E Octave Type
Octave Type ThirdOctave

Module
ST SHER THEH
Octave Type HAEVETHEZEE ThirdOctave : 1/3 J\EE Octave @ JJEH ThirdOctave

N_Octave : 1/N JUE% (n=1/1>1/3>1/6>1/12>1/24)

#iffl (Example)
DUN#EH FBy—(E & A5 & IUEASE (Chirp Signal ) » FJF] Fourier Transform 73 A7 HAREEE]
Chirp Signal

T

L
0 0.2 0.4 0.6 08 1 1.2 1.4 1.6 1.8
time (sec |

=]

] Viewer [1]!

Chirp Signal-FFT

0.04

P I 1 | L
3000

a 500 1000 1500 2000 2500
frequency ( Hz )

3500 4000 4500 5000

BB FFT 4558822 Octave » FlJf Channel Viewer 224558 -

b | Octave §>|—+§ i Viewer2 [2]|
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Chirp Signal-FFT-Octave

0.04

PRI N M PR BRI B
a 500 1000 1500 2000 2500
frequency ( Hz )

M R PP PRI B
3000 3500 4000 4500 S000

BRIRENE Viewer IWETRETL > BUEA TIE

Module r
= Representation

Legend Position Hone

team w

|Xﬂ:-::i.sT3!pe Loghxis

Flot Elem Editor PlotEditoxr

F¥alue Tope Magnitude

Hold Flot Range False

EMin auto {5)

FALERS auto {5000}

Fhiin auto {-0.004750508404641.

Fhiax auto {0.0522918365787034

Show Title True

Show XAxds True

Show ¥ Axds True
= Title

Title Chirp Signal-FFT-Octave

ETitle {default}

¥ Title {default}

v

DrawStyle
Lirawe stwle of the plot

BTS2 Octave HYIEF
Chirp Signal-FFT-Octave

0.04

0.0

]

=

100 10040
frequency ( Hz )

h..ﬁﬂMnl.n !

3.11.11 Weighting*

*Ounly in Sound and Vibration Module*

ANHHR SRR RZ A ARE - RIS 1 SR SRR R AT RIS R IR B IR A H RS SIRIREE - WH
EHNIREAEL (Weighting Filter) 7 e Ry B IRIEEIHYSHRE -

#5 (Theory)

Weighting &5 & =Ff : A ~ B 8¢ C » 5 =fEELEAREFEIVEAE - RNENVHG ERGT A4S E I B4 (Sound
Pressure Level, SPL) Kf, SERATAVESE NSRBI BRI - B/ bz > AT f¢ Fletcher-Munson FYSE2E i 43
(Equal Loudness Level Contours) » ZHEEHRFT A A2 EME RSN > DUHR 1 KHz fyH 0B - FEE Ay
RS B REVERY - By T BRI AN E SR RATRE - Rt AR RO BRSNS > 2
mEEREAE—EE > BAENEAEE > MR EE A S -
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A JIFERGAREFLRY 40 Phon /Y Fletcher-Munson Equal Loudness Contour > ‘& S HIERA MR &S > R H TR

(e

B AIAEHIGUEAER 70 Phon H9 Fletcher-Munson SFEEREHIS » & SAIr L Ay S50 Ee g o6 A OB & » fE RN
WA A R B - SURR SIS EFALE (Weighted Sound Level ) -

C NIMEAEAES A T » TR o S R Aty A 05 -

EFER(IAEAE 20~55 dB SPL &N - A A JIRERTARAEES - BRI 4EAE 55~85 dB SPL #EN - EEfEA B il
FEHTARAEES - BREE(IAEAE 85~140 dB SPL #uEI - sk C IIfErharadis -

1. A-Weighting

Weighting [dE]

10 100 1000 10000 100000
Frequency [Hz]

_ 1.562339 4 2.242881x 106 f*
Wa =10log (f2+1074652652)(f2+737.862232)} + 101og [(f2+20.5989972)2(f2+12194.222)2

2. B-Weighting

Weighting [dE]

10 100 1000 10000 100000
Frequency [Hz]

_ 1.025119f2 2.242881x 106 f4
Wp = 10log [f2+158.489322:| +10log [(f2+20.5989972)2(f2+12194.222)2

3. C-Weighting
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20

-
_m_/ \
-20 4
=30 4
40

Weighting [dB]

50
B0 -
70 4

'SI:I T T T
10 100 1000 10000 100000

Frequency [Hz]

_ 2.242881x 1016 f4
Wp = 1010g | (i35 5080972)2 (77 712100.227)2

285%E (Properties)

KA Z#EE (Complex Number ) » BE (Single Channel ) ~ 2 3#7E ( Multi-Channel ) » Regular #Jz5% (Signal) ;
#H# (Complex Number ) » BE3#3#E (Single Channel ) » Regular HYHF#E (Spectra) Bfj A °

=
i {bodule
a4 Weighting Type
Weight Twpe ByPass
Module
SR SRUESR THEH
Weighting Type I Ryl FEREEE RN ¢ By Pass
By Pass : NP T{ETIERZEIE
A-Weighting : ZFRAE(T{E 20~55 dB SPL #i[& A dak(d A
B-Weighting : BEFRAENFE 55~85 dB SPL &E N EZEEH
C-Weighting : B EEAEMY 7F 85~140 dB SPL & A Ek(H
Slope * f#E B3k Fin AfE (Slope Value)
Slope Value HE SR SRR - !

#iBl (Example)

DU #EafE—(E & HUERSE (Chirp Signal) » f£ZEfi7/> C:\Program Files\AnCAD\Visual Signal\demo\Basi
FIF Visual Signal 73 EARREE DL HHTE -

| I Enblodety—ay [ TF Fivor [1] |

N weighﬁng;.l_..g I TF Viewerd [2] ‘

» I FFT ;,}_..g i Viewer [3] ‘

b/ 1 Weighting2 .}_.. i Viewerd [4] ‘
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chirp1000 -FFT
0.06 T T T T T

/\[VWMH... N
WATETY

0F 1 1 I I I I | ]
0 50 100 150 200 250 300 350 400 500
Frequency [Hz]
chirp1000 - EnMorlet
500 0.08
400
0.06
N
£ 300
oy
g 0.04
=
g 200
[
0.02
100
0 0
0 02 04 06 08 1 1.2 1.4 16 18
Time [sec]
i€ E A-Weighting 7%
chirp1000 - FFT - Weighting2
[] []2 [ T T T T T T T T 1
001 =
U 1 1 | | | | | |
0 50 100 150 200 250 300 350 400 500
Frequency [Hz]
chirp1000 - EnMorlet - Weighting
500
400
= 0.02
£ 300
oy
=
L]
=
g 200
= 0.01

=
=

0 02 04 0.6 0.8 1 12 14 16 18
Time [sec]

3.11.12 Scale*

*Only in Sound and Vibration Module*

307

Scale EEEFFFEESHY Sensitivity i SNV RN AR TR (EU) AENSE - AN « 267 - {ir

PN

% (Theory)
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AT

EU =

w0l 8

Hrh x FoREREGERTE - BALE volts (V) > S 7 Sensitivity » BEATEHE B mV/EU -

28EFE (Properties)
KA ZEH (Real Number ) » B8 (Single Channel ) ~ 233 ( Multi-Channel ) » Regular HYE5% (Signal ) B A °
EB2HERF T TR -

=

Engineering nit E
Sensitivity (mV/ET) 1000

Module
SRR SRER
Engineering Units SR REBHARY A TAZBEAr > 41 g ~ m/s? ~ Pa~ N % -
Sensitivity EH R 23 B E 2319 Specification 5401 Sensitivity » —f&IM=E » HEALE mV/EU » AN mV/g ~ 28

#if1 (Example)
DUT B — (8 B R EaliRE) - TR iaRAvERet -

1. E4E BSR4 E Scale B8 » Properties / Engineering Units 2% g (m/s?) » Properties / Sensitivity
FEIENIZ#EN Specification %€ 100.6 (mV/g) > FHLL Channel Viewer #%Z » 41 [E °

4 ng:na.l Information
Engineering Tnit I
Sensitivity (mW/ET) 100.6

Module
0_10000_acc_2 - Switch - Scale [g]
2F T T T T T
0
] 1 1 1 1 1
0 5 10 15 20 25

Time [sec]
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NS TUIFREH (Conversion )

4.1 Change X-Axis Unit

SR ERRERER 2 1% - il 2 75 A R B RN - 2825 a] se M HEE FrEa A GHSRAE - FBaE R » BRAETT L
FIA Change X-Axis Unit BRI o PREHAIGRIBEM N > AEHERHE » ol & DUHREAE AR (X-Axis) H
HRR A TREHA R A B HHEAAT

2BEE (Properties)

A EH (Real Number ) ~ ##; (Complex Number ) » BEi##H ( Single Channel ) 2% ( Multi-Channel ) »
Regular HYER5E (Signal) ~ B¥E (Audio) FHFELAKLIFHH (Spectra) &k} 5 atHaHIe AR ER - B9 HiEE - %
#IEY Regular sSFERHH (Spectra) &k} » A28 Convert To Period F8%% 5 True » Rl HERSE 2 AR (F
JE R R By REIE ) 0 FH Regular ##5#5, Indexed -

SH Ry Abscissa Unit B[1 5y X #iFAy - SRIAEEHANEES - 208 Abscissa Unit f22E il AGRSEHY X il A7 A
FGHTHY X B ERAL

El

ST SHER THEL(H
Convert to period HERHY x #l BRI E HIR L 28 o BFIFE x Sl R AHRE R 18 HEH - False
Abscissa
ps #¥) » pico-second o 10712
ns Z53KF) > nano-second ° 107 b
us f%FD » micro-second ° 106 b
ms Z#fb > milli-second ° 1072 b
sec b > second o 1Fp
min Ty e 60 Fb
hour I\ o 60 7riE
day K o 24 /NiE
week i o (N
month B o 30 K
year & 365 K

S TH SHEF

Abscissa

THz 10712 #p4e2t » Tera-hertz ©

GHz 10 Fh#&r » Giga-hertz °

MHz 106 Fb#&2t » Mega-hertz °

KHz 1073 Fh462x » Kilo-hertz °

Hz GFhee= » Hertz o

Cycles_per_min B sader o

Cycles_per__hour ISVANIE =it

Cycles_per_ day FREIR -

309
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#i# (Example)

CHAPTER 4. H5ts=(EHa5E4H ( CONVERSION)

ST

Cycles_ per_week FIELR o
Cycles_pe___month H4ex o
Cycles_ per__year LT o

1. FA Source / Sine Wave 24— ERZ 3RS - FERERSE SRAEHEE 5 10 Hy - BUEESERS 1000 Ho - £ 1 8 - B
{ESEE8E Sine {YZ41{ > Properties / TimeUnit %2 min 4344 > SamplingFreq F§% & 10000 Hz > SignalFreq
S5 FS 600 Hz » 5|41 X BIHEAT B5y5 - TaRSRESR N 4ERE 10 Hy RS -

FFiE% Compute / Transform / Fourier Transform #1738 » 4 . Channel Viewer - 713 FHEIY - 1

BE X PR AR -

m—»i I FFT g.}_..g i Viewer [1] ‘

Bii72 cycles per minute °

Property
b i |
4 Sowrce

Timellnit
TimeLength
SannplingFreq
Datal-ength
SigmnalFreg
Aplitnde
AnplitndeCffzat
Phase

TimeStart

Module

Sine -FFT

05

0 500

1
1000

1
1300

| | | | | |
2000 2500 3000 3500 4000 4500 3000
Frequency [cycles/min]

FEIFI > FFT AUFEEAE B cycles per minute > 34§ FFT B . Change X-Axis Unit > fF Properties /
Abscissa unit £ Hz > ZA¢ZFLL Channel Viewer 4&H - F[EF] X il FH L Hz HEEAr -

m—»i I FFT ;,I_..g i Viewer [1] |

Tnput Time Tndt
Aharissa Tnit
Conevert to period

Module

cyclesfmin
Hz
Falze
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Sine - FFT - XAxisUnit

1 T T T T T T T -

05 ]

| | 1 | |
0 10 20 30 40 50 60 70 80
Frequency [Hz]

2. AN %L Properties / Convert to period & True o il Abscissa Unit 5% 5 cycle per hour » 1[# X #ifiFg
HRERUEEE By I > W DU/INEE Ry BT > A0 NPT -

Sine - FFT - XAxisUnit

1 T T T T T T T T T -

051 ]

U 1 1 1 1 1 1 1 1 1
1e-05 2e-05 Je-05 4e-05 5e-05 Ge-05 Te-05 Be-05 9e-05 0.0001
Period [hour]

3. EPRAIIIERMIIE Change X-Axis Unit £ BEISRIBNSELL » 1 B SsRasy s (RREINRRIE Y
#if) o [EFERFER Sine » Bl Compute / TFA / Enhanced Morlet Transform fHHE3 1772 F4% [ Change X-Axis
Unit » F§%Z Properties / Abscissa unit £ZZf) (msec) » FH Viewer / Time-Frequency Viewer 481 » B[ & ZIHE
ApddilE Y X gl (BFfEIE) BAK msec > Y @l (FFEERE)) T HE L KHz > 15y 1/ msec e

=

Input Time Tnit min
Abscizsa Tndt ms
Module

b I FFT g.}_..g i Viewsr [1] ‘

....................

________________________________________
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Sine - EnMorlet - XAxisUnit2

0.08

0.07

Frequency [kHz]
8 B B B

=
=1
2%

0.01

0
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000
Time [ms]

FHRI#E S (Related Functions)

Sine » Channel Viewer ~ Time-Frequency Viewer » Fourier Transform » Enhanced Morlet Transform

4.2 Convert to Audio

SRR SR ERPEAY o B RUEAIHERSR (Signal ) B LS THSR (Audio) °
EREH (Description)

Convert to Audio AVl ERHEFE L Microsoft Wave Format i EHVZEREERE » oA=& - RIFF - FMT £l
DATA » NS5l R e

RIFF : RIFF NiEHEZER (format) BfEZEREEH » HHE WAVE -
FMT : B &4RRERER « BURESER - BEE - byte rate SR HSEAIMHRI S8 -
DATA : G aE T gty iaEk -

2855 E (Properties)

AR BB (Real Number) » B3 (Single Channel ) St ARAITTRIR (F H i RS 00 L1 8 10
F) > Regular AREESAE LTS © $hHRBEH LA ERY » SUEHER M > Regular (AREFASE - SWER X -

=
o —
Sample Fate Custom
Custom Sample Rate | 44100
Mew Total Time 0 zec
Bits Per Sample 16 hps
» Module
Convert To Andio
ST SHER THRAE
Auto Sample Rate =1 B EE R ARG Sample Rate » WARIEFESECEIm B FIVAL - True
AR -
Sample Rate A SRR (@SS ERRORAE) - SEEEEE 44100
1000 ~ 2000 ~ 4000 ~ 8000 ~ 11025 ~ 16000 ~ 22050 ~ 32000 ~ 44100 ~ 48000 ~
96000 ~ 144000 ~ 192000 Hz * Custom > #55%E B Custom Bl Custom
Sample Rate IS EEHEE °
Custom Sample Rate {1 E{Ta%E #n & S HYHUESRR - 44100
New Total Time WA BT B B e T LAY BRI A 0
Bits Per Sample REGERFEFEEZ AN (BB TRENRINE) -  2RRHEE S 16

16~ 24 ~ 32 bps °




4.2. CONVERT TO AUDIO 313

#if (Example)

DUERSRERHME chirp10000.tfa {Fiig A » 4848 Convert To Audio {&EH5A% SR Ryl B a1 57 -

1. 3 F Network Window IE—?UE’\JEE » B¢ L Source / Import Data FEEUENSRAE » FE5ZE chirp10000.tfa A7 {FZE8E
H$% T data BRI (FHER A C:\Program Files\AnCad\Visual Signall\demo\Basic)°

= Import Data E

He sl v HEEHR
Y BHEE - 2B EuaE HE x4
o TH L | 100.atr 12/22/2013 10:5... ATREBE
Lo sk [ ] 100.dat 12/22/2013 10:5.. DAT 8=
W sE | [1100hea 12/22/2013 10:5.. HEA &=
3 1#] 111.tfa 12/22/2013 12:5...  VisualSignal TFA
o meE El111ea 12/22/2013 105 CFXE
Subversion | chirp1000.tfa 12/22/2013 10:5...  VisualSignal TFA
= BE L1 |[-] chirp10000.tfa 12/22/2013 10:5..  VisualSignal TFA
ER " | Fish Heartbeat.tfa 12/22/2013 10:5...  VisualSignal TFA
H =5 1] hello.wav 12/22/2013 10:5...  Wave S5,
J’ = 12| multi.tfa 12/22/2013 10:5...  VisualSignal TFA
L | rtlsac 12/22/2013 10:5...  SACEE
= |- || | rt2.sac - 12/22/2013 10:5...  SAC ‘§§| - i

BEEEDN): chirpl0000.ta - IAH Support Files (*.vsb;* mat;*.sa: v]

[mazEo M [ =3 |

A Properties | 0] LUEF|HEERSERY Sampling Frequency A& 10000 » Data Length ZE§Y 20001 » Unit &2 sec » B
DABEERSE R 20000 / 10000 = 2 ) ¢

Property . =
a \Data'
FileNanne C:\Program Files\dnC ADVV is
Channel Cont 1
Sampling Frequency | 10000
Drata Length 20001
SartValue 1]
Tt BC
TimeFormat Regular
DratalTnit
> Modnle
Data

559MTEf Properties THY Module #51 » JHH OutputDataType 750 BH A5 > sRFRAE XBLEAY > 250
T 5 —ZER Y Properties BYEREH « FEIE H A A Real Single-Channel Signal of Rank-1 (regular) Data »
AL chirpl0000 Z ERHHRFITE Signal
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oy =

CHAPTER 4. EHsffg (5 4H ( CONVERSION)

StartValne 0 -

Tnit seC

TimeFormat Eegular

Diatallnit

Claz DataSource

Name chicp10000

Crutput Port Zide Right

Expcute Time 0 sec

Cratput Data Tape Real Sing]e—Chmef Rank-1 {Regular) Data
Module

2. f£ chirp10000 H#F Conversion / Convert To Audio °

=l

=

.
True
Sample Fate 10000 Hz
Bits Per Bample 16 bps
> Modunle

Coavert To Andio

MEFTEA Properties #Y Module » #EHY OutputType B85 & Audio -

4 Coavert To Andio
At Bample Rate True
Sample Fate 10000 Hz
Bits Per Bample 16 bps
Class ToAudio
Hame ToAudio
Input Port ide Left
Crutput Port Zide Right
Expcute Time 00240013 sec
Aeceptable Date, Topes Real Single/Multiple-Channel Signal of Eank-1 (Re
Output Data Type Real Si.ngle—Chm:mf Rank-1 (Regular) Data
Module

3. AT ToAudio & 51E Viewer / Channel Viewer » RIE[DIFIFH Viewer A _F7J7 2 T BRI Z 55
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v | Viewer [1] |

chirp10000 - ToAudio eer Q) (2] [11] [m
1 T T T T T

1 1 1
0.4 0.6 0.8 1 1.2 14 1.6 1.8 2
Time [sec]

THEE# 54 (Related Functions)
Channel Viewer

FHF2% (Reference)
Microsoft Wave Format :

http://ccrma.stanford.edF/CCRMA /Courses/422/projects/ WaveFormat /

4.3 Convert to Regular

SRR I e E o RIS IE SR REE (Indexed ) #EHA BSFHEREE (Regular) o
E?BH (Description)

R Import Data sEHU.txt ~ .csv FLCFAERS - BH (TG ERLERF AT > g @ FH Text Importer H
7 Specify Time Column / Row INEEAGEETE EHIRFREERL > FERGERTHE R 2 B RS HRF 92 R By Indexed - B
RERZ BUE IR AN — » RS B4H & ZREHIR A& =Ry Regular » [RIILE B ALH 1] Indexed sHoRHE R %
HFfEEEREY] (Regular) AYEHIE -

Indexed 8= (Eas s e s~ SR fEE - R gk S I M EEE NSy B AR m] e e i A GRS ST IR » ST Ry U7 0%
= FillGap B RemoveGap - ek AGHS7 Ry X = {.’L'o,ith e 7xN71} s BRMEEDE N o 6 AGHEE X 2 JES R RS R
$EE T= {t07t17 e 7tN71} ﬂ%ﬁ_\‘% :

7
ti=to+» Atp, 0<i<N
k=1

Hp t; RTRERSTERIES o BIEAVRFE > RFREEIAREE to > Aty By (te—1, tw) ZEIRIIRFREIfENS

L ERSRAR Y = {vo, y1, - ym—1 ) BERMEECE M > atiEisR Y 2 FMEREE 77 = {t,t1,. .., thy_ ) AR

th=to+jAt, 0<j<M

Bt RERFHEIEHE] (Regular) HYRHSRRF R - At (CRERTHERAIRERNG - M RS RS2 ERHER -
i FillGap B2 RemoveGap sTEHIT :

FillGap

FillGap i ey fe il e R ] T A -

, N-1
At' <1.5 Igm;l(Atk)

HFS FillGap EHEITHI(E - FTLAEHERSE YV AV RHER M & RNER N -
TR Y ZEtRaT


http://ccrma.stanford.edu/CCRMA/Courses/422/projects/WaveFormat/

316 CHAPTER 4. EHsffg (5 4H ( CONVERSION)

A > A RIEHE B ARSI (21, =) ZRIGLUTNYIRE A ZEKRE v 0 #EFOERHES R At /A
HIEEEER (I
o Fix @ DUEEEHETTHI(E -
o Prev : DIFTEIFBEEERE
o Next : DR HEAPEHIERHE -
Linear Interpolation @ DI&FIERNZ=RY F7ERE -
Spline Interpolation : L Spline NZEHY T A4f#{H -
Monotonic Cubic Spline : fH Damping Y =RXAEE - HAEREBEAERPRIERAVERSE (0770 ) K > oiEg
BIZHR% > # Spline FfE -
o No Fill : S {E4ERFZZ{EH (Null / NaN) -

AL < SAY > HIEHER AGRSE o SEBFHEEREEGE v, -
RemoveGap

W At BT ER G 77 R AGNSR X AVEFREEh T RIS 77> st M = N - (At RemoveGap Kyt
AR M Blgm AGHSRIRGE N M > EocEm AR i AR SR -

2855 E (Properties)

A EH (Real Number ) ~ ##; (Complex Number ) » EE3#78 ( Single Channel ) 5¢2% 383 ( Multi-Channel ) »
Indexed HYEASE ;> B ts U EE - EH > BBIEEZEIE > Regular HYEHSE

P x|
= Convert To Eegular
Converthdethod FillGap
Filltdethod LinearInterpolation
Sampling Period 0.37199999999995725
it sec
AutoDetect True
Module
Eampling PFeriod
Ep;:ifies the sampling perind. Default is sutomatically determined from the input
ata,

S:8 AutoDetect ] 3E(H F 8 2 A5 4 5T EHSE > Sampling Period » [R B A9 Indexed EHEE & 0ok BERT A HY
EEFEA/NA— > AT AutoDetect 5% B True » RIfS4AR & B B G A GRS E/ NYEUE R (E A28 Sampling
Period FY{H ; #5 AutoDetect 3% £y False » fEFHE T HET 28 Sampling Period » FH A28 AR HUEE R & S AR RHYET
BERTE o [l RS R A GRS A RN R - NIt B TR RFEIREIE RS AR 1.5 % AutoDetect YRR

b

24 ConvertMethod HJEEfZ(HA] FillGap 5 RemoveGap HYJT AT Ef AGRSE 2 Bl - BEE FillGap R WIS
% FillMethod (s FEHkEERI(E V77X - BN T ¢

ST SHUER FHEE
Convert Method  FillGap * FIffi{EJ57A%E A GRS MEEHTHUE FillGap

RemoveGap : H S FENGRAVRFE#E N - SOARF
FEIEEAGRE to DL 2% Sampling Period At" EHEY
BRI -

FillMethod & ConvertMethod = FillGap B » HiJ =] DUEEsE40 o]/ LinearInterpolation
wE
FixedValue : DA NullValue {E B f@i®BE[E EH -
PrevValue : gij—{E S FHAME -
NextValue : &—{EHIHAY{E -
LinearInterpolation : &£ A#E -
Splinelnterpolation : A Spline Curve #E KX -
Monotonic Cubice &7 damping 1Y =X NHEE » £
TERR IR RPRIRARNVERGE (WIT78) B - Tk p IR
% 0 ¥Z Spline fyfF -
NoFill : Ri%h - AIERHRATHYE - ERGERE R IE
HE -
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ST SHUEER TR
N-1

Sampling Period  BE Rl EH L AGRAVEUERING At o & AutoDetect  min(Aty,)
2k True oSBT EIEIAE GRS B/ aE F
FEEJEI% °
& AutoDetect %5y False » L2 BRI~ B/ NERGESN »
ST MR R RIS > FRAIE: -

. N-1
At <15 Ilgl_lrll(Atk)

Unit SRS A L ARSI IR - % AutoDetect  {FSH ARSRAIER
3By True - HhS BB EEIRBRIS R -
¥ AutoDetect 3 Fy False » 2B BT SR
fir8h » JETHARC 2% SamplingPeriod 3 REkHSRH

fir
AutoDetect =& BEEN Sampling Period A1 Unit True
NullValue # ConvertMethod % & FillGap » FillMethod %5 0

FixedValue » & b 2B E fish (RS EE -

#i# (Example)
1. FEE—4HERF S By Indexed BYERSE » ol FEIEA —4HEENERME » 85—17 (column) BHFR > 517K

ﬁ TestData.txt - ELEE E‘&lﬂ
e

EED =ED #HIO BEYM AW

D l -
0.1 2

0.2 3

0.3 4

0.5 5

0.8 &

1.3 7

2.1 5

3.4 9

5.5 10

IR 1 T Network Window IE?HE}’\]‘E » BLL Source / Import Data :EHGRFEFE > #E2E TestData.txt » Text
Importer F125 %)% Specify Time Column > FEREERIT] -

Data Range

Rows: 1 To |end = Columns: 1 = To |end =

-

Diata Direction: | Column-based -

Specify Time Axis 1

PEA G712 L Viewer / Channel Viewer 4&[&] > 7 BE#EE TestData JTiF > f@fd Properties ™ Module {J Outout-
DataType » A] LB % Indexed ©

[ e
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Property IE\
Sampling Frequency 10 -
Data Length 10
StartValne 0
Tt BC
Indexed
DataSource =
TestData
Crutput Port Zide Right
Expcute Time 0 sec
Output Dat Type Real Single-Channel Signal of Rank-1 m
Module
TestData
10 C T T T T T T T T T T
5 _ -
| | | 1 | | 1 | | |
0 0.5 1 1.5 2 25 3 35 4 45 5 55
Time [sec]

2. ¥ TestData & 773 ToRegular - 0] =i 556 505 i fEFE © B Channel Viewer %8 H 4552 - ToRegular HY
Properties Fj ConvertMethod ### RemoveGap J57% » [fii Sampling Period Rl & {0/ N BUAE IR (E Fu b
ROBEELAY S » PRI BERTTR R 0.1 70 IFf4EE® 5 01 *9=09 fb -

L
Property \E‘
4 Convert To Regular
SEiuEie ] RemoveGap
Sampling Period | 0.099999999999999973
it sec
AutoDetect Trme
> Modunle
CoavertMethod

Select a conversion method : FillGap creates a regularhy
zampled data by filling the missing points; RemoveFap. ..

%

TestData - ToRegular

0.2

0.3

I
0.4

I
0.5

0.6

0.7

0.8

3. W
S

Time [sec]

% ToRegular 1Y Properties / ConvertMethod %5 FillGap > FillMethod

% B Monotonic Cubic - - 45 5401

- A5 FillGap 4EFF T JRENSRHIRSEIEESE - DATEL 0.1 PPAVHUBIAA R ER S AR Fej il B b oo -
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Fillbdethnd MonotonicCuobic
Sampling Perind | 0.0999999999999990°78
Tt -1
AutoDetect True

» Moduole

Convert To Regular

%
TestData - ToRegular
10 C T T T T T T T T T T
5 _ -
| | | 1 | | 1 | | |
0 05 1 15 2 25 3 35 4 45 5
Time [sec]

4. ToRegular L3 7 SLfdm B aR 57 2 BUBRIFA - H ol AutoDetect
1.4 FR I EERALE Viewer[1] BFFHSRAC A LEES - Hrh BRER R JENSE - BE4R By ToRegular 5R5% - AILISEHE
HU T BORHTHUR AR AR T EReR 2 R A -

=5

----------------- -
H
i
H

=’; 1 Viewer [1]

% By False »

#R1% Sampling Period FH &y

. Property \E‘

4 Convert To Regular
Convertbdethod  FillGap
Fillkethod MonotonicCuabic
Sampling Perind  [[URE]
it sec
AutoDetect False

> Modunle

Sampling Period

Specify the sampling period. Default iz antomatically
determined from the tnput data.

10 F T T T T T

(TestData, TestData - ToRegular)
T T

|
25 3 35
Time [sec]

5. HEs Sampling Period
B > DU R S R R 72 - A0RE DRI EHaR AV HUEREIRE -
Error: The sample period of 0.13sec is too large and

may result in less data points than the original data or
inaccurate conversion!

MRy 1.5 B GPH B Eha AL

3.5

b {6 FH i AR RS e/ NHUBR AR 1.5 (% 2 8
A IS Resample 225K
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. Property \E‘

4 Convert To Regular
Convertbdethod  FillGap

Fillkethod MonotonicCubic
Sampling Period (IR
it sec
AutoDetect False
> Modunle
Sampling Period

Specify the sampling period. Default iz antomatically
determined from the tnput data.

fHERFS 4 (Related Functions)
Convert to Audio ~ Fill Null Value ~ Resample

4.4 Map to Real

%L (Complex Number ) FHSFIEHARFTERER (Real Number) 5% - Fil20 HigHEES ~ EEIE S
ERBH (Description)

X = A{zo,21,...,an_1} REBEHRIE Y = {yo,y1,...,yv—1} NEREEERSE - N BERRE > FIE 0 R
Z = X +iY BaEETRA R 2 EEENSE - HER T

Z=VX24Y2%© = Ac™®
or,  zj = \/(2;)? + (y;)%e" = aze'
Magnitude : A = {ag,a1,...,an—1}
Phase : @:{90,91,...,91\/_1}
Real Part: X
Imagine Part: Y

a;
ai {907917 y N 1}7 g] og (GalnRef)

A2 (2 2 2
Power Spectrum : A® = {ag,a7,...,a%_1}

2855 E (Properties)

AIEAHFZ#EE (Complex Number ) » EEi#78 ( Single Channel ) 5¢2% 3878 ( Multi-Channel ) » Regular 5, Indexed HY
% (Signal) ~ B EH5E (Audio) BAE{E (Numerics) » USRS > B@ENVIFIEER (Spectra) 5 #ijHF& =R T /2
HH (Real Number) 4 » HEE 8l A ERHEE -

28 Map Method > THFHETE/E Real Part > Bl AGHS% 2 BEE  Imag Part @ HHEHIRESS + Magnitude HUEEER
SEAVLEEE  Phase FonfHr 5 Gain T DIEFES#E (Gain Reference ) 518 Gain ; Power Spectrum i Magnitude
SETg e

Properties

El Map to Real
hiod RealPart

Module
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e ey SHER 1l
MapMethod  [EEHENFTEHAR A fENSE - H 84 Magnitude ~ Phase ~ RealPart ~ ImagPart ~ Gain - Powerspectrum » R

#if (Example)

AH IR R ELA R ([ ER SR & Ry 1000 Hz BUBEHER ~ =& 1 70 ~ ki E Ry 1 #Y 10 Hz Sine Wave A1 20 Hz Sine Wave
EIFE AGNSE - BRI R

1. 7 Network #8842 Source / Sine Al#HI{E Sine Wave > 53 B8 E Properties / SignalFreq # 10 Hz fil
20 Hz » f{% 2L Compute / Conversion / Merge to Complex & Faltz 5% &l —EHERSE » H Viewer / Channel
Viewer BRIMHE ©

-
oy e 2l

Sine - ToComplex

It

u]

=

0.

]

(=]

time ( Sec)

2. ¥ H Map to Real B ILHEEEN TR L B HERSE > 589 Compute / Conversion / Map to Real » $#H Properties
4% Map Method » F Viewer / Channel Viewer 8 R&55H © Map to Real THzEEHH R 5EAY Magnitude o

-
oy e et

El Representation -
Timelint sec
LegendPosition None
Drawatyle Line
AhxisType LinearAxis

Plok Elem Editor

WalueType

PlotEditor

Hold Plat Range
FMin Phase
Y¥alueType RealPart

IrnagPark
Gain
PawerSpectrum

The data representation of th

Sine - ToComplex

LTI

0

=

n

. 0.8 0.4 1
time{sec)

fHEFS S (Related Functions)

Sine ~ Merge to Complex ~ Channel Viewer
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4.5 Merge to Complex

R {E ERERSR S O — (B RENE - HP g —Fam ARG EE - 55— 4Him ARG EEED -
ERBH (Description)
X = {29} AEREER N 1Y A @iEH5E (Channel) » B o {UFREIE - j Zal90 2B EES

0<j<N, 1<a<A

Y = {yp} RESS—HEE R M 19 B mERGE - Hb b k 3 RIRERSR 2 i R e

0<k<M, 1<b<B

ATTf R s RIS IR Y E A B R R — L B

A=B, N=M
HI] Merge to Complex HY#igi HH 455 A -

7= X +1Y,
z?,/ = x?,/ + z'y;»lll
Hrra - j/‘fﬁ)?”ﬁ%%ﬁﬁﬁﬁgﬂ%%%ﬂqgﬂgﬁﬁgéﬂgﬂ%@ﬁﬁ ° %%;%Eﬂ%)ﬁﬁb XoHla =a>j =3 HEHURRE
X BHESRR B2 R Y > Bl d =b- ' =k » BEEEHRER Y AR -
SBEE (Properties)

Merge to Complex 7 H % (Real Number) > B8 (Single Channel ) 5¢2%3H 3 (Multi-Channel ) » ZE[5FE
(Regular ) s¢JFERIFE (Indexed) HYEHSE ~ B E (Audio) FHHFEEIE (Numeric) &} -

28 Reference Input /15 EFAH AV B E B BLENGRIF RIEHY 25 > AR 0 (URE IR E 255 — 8 AGH
5t > RIS g0 AGRSTAVIF R EERA0 Sample Frequency ~ Time Shift SF & EFEE —4HERSAYEOE

DRIIEE Ryl 0 S5 R F IR - SREER DU R iE B 5 Rl Bl A RV A 4HERERE Merge to Complex » SEUE &
TR EA TR

Pro perbes

Referencelnput 1: ToMulti
Module il

Merge To Complex

SETE SHES THEE
Referencelnput  255R5E » DIEEF oA B2 (FRF RSl m A BV EAE - 0 55 —4HEm AR

#if (Example)
AREHERE N EEE S B W e B E FEEAITE R s —E R B EENTERGE - W@ EERITZ A48 E
BN AORHE LA R EREAR R — 1 > HREEE AN ENEE - Z@ENT T A Merge to Complex & —EE% > %iB
G
BRI E R
1. DL Source / Sine Wave & & Fi{E1F 52 ERE5E - A% BL5E Sine2 » {E1¢ Properties / Phase /5 90 > {# Sine2 £ 5
BROZMERTE © A& LA Conversion / Merge to Complex &k —{EEHEENTT
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1F ToComplex K H A& ATAE Properties £ Module 285 > ##{iz OutputDataType &) - FhfifH EH5E
B85 & Complex °

Properties

E Module ~
| as: MergeToComplex
Marme ToComplex
InputPortSide Left
CukputPortSide Right =
ExecuteTime 0 sec

AcceptableDataTypes Real Multi-Channel Signal of Rank-1 {Regular) Data
CutputDataType m ingle-Channel Signal of Rank-1 (Reqgular) Data [

OutputDataType
Output Data Type

2. R RENSEEE P I EAVIE - JAIH XY PLot - f£ ToMulti &75#% £ Viewer / XY Plot Viewer » Jf
Viewer G AL E AR EF X (H - EEERERFE Y B (KIFEIEFEE - AFRTELENEEE

| 2m o |am
Z; = sin| ]T‘O'-IUW +icos m-l(}-r

R E RSP EgE T EE -

‘:ilj ToComplex .I_»i L ayPlot [1]

Sine - ToComplex

7S

/

..................

ToComplexlm
(]

|
0
ToComplex.Re

FEE# XY Plot Viewer Y Properties / ViewerHeight B ViewerWidth 55— > i XY @lAYLLE1—2 - B
7 XY Plot Viewer FYEEELE XY Plot Viewer EfiE7A HaEEAVEREH o

3. & Channel Viewer » A LLFH%E Properties / YValueType Ml - 48 HEEERGE A BT EENERFE > 41T
Bl 2GR EBERSRHY Magnitude o FEEHATE Channel Viewer FYEETEA HEFHRAVERA -

:“:I TaComple: .I_»i L wvPlot [1] |

..................
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324
Sine - TDCUmpIEK

1 T T T T T T T
1

1 I I I 1 1 I I

u] 0.1 0z 0z 0.4 s L] orF og o9 1
time (sec)
i E R

1. A Network 17 %5 54 Source / Noise BlliE—{FH TN Source / Sine Wave » Properties BTHE » B {&
LI Compute / Conversion / Merge to Multi-channel & _F#lt {7 A B (EEERERSE > FFIH Source / Square
Wave gll#& }7 A1 Source / Triangle Wave =7 » 5% JE Properties / TimeLength 5% £ 2 #) » & LA Compute
/ Conversion / Merge to Multi-Channel #& _F#tERFEE R #EE R} Referencelnput & DITEFR{H 0 » H Viewer /

Channel Viewer ZE~ARES ©

AR B 1]
1 ] TR

| | | | Sine—:l’uMuIti | | | |
b T
R T T TR VY Inlm.lf.;ﬁslecl)l T e e

ToMulti HVzRF5E ( Sine Wave and White Noise ) ©

Souare - Tokulti

MMAANARARAAARRRATANR
UMM UM WA

ul ul

=y

-

time {sec)

ToMulti2 7 :i5EE ( Square Wave and Triangle Wave ) °

¥E3EE ToMulti » 7B Properties NHY Module » #iE OutputType M NEEE e Tk Real ©
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Properhes
Referencelnput 0: Sine a
= Module
Marmne ToMulti
InputPortSide Left

OutputPDrtﬁdﬂ El'ghl:

.ﬁ.cceptableDataTw-Ei Real Slngle -Channel Elgnal DI' Ran!-: 1 {Regular] Dat:
OutputDataType TSN 30 hannel Signal of Ranl tegular) Data o
utputDataType

|
o
i Output Data Type

325

2. FH# ToMulti ~ ToMulti2 Fi{E 2% E R EE4EH Merge to Complex fE3a B EEREE > 7Y Merge to Complex |
%L Referencelnput FHEEE 0 @ ToMulti2 » RIfRIEE AT SamplingFreq f1 DataLength FEFH%EEEE S AYENGR »

4% Conversion / Map to Real BUHHEE S » F§ Viewer / Channel Viewer BER&EH

¥ DToMulu . {00 xvPlot [17 |

=
]
EETTR
|

4 EI ToMultiz |

ToCormplex - ToReal

AR

gUELEEREEY

] 0z 04 06 0.8 1 12 14 16 18
time {sec)

F[o|2] ToComplex JTi » $TBH Properties FAY Module » #i OutputType ffir N2 B Complex ©

54 (Related Functions)

Noise ~ Sine ~ Triangle » Square ~ Map to Real ~ Merge to Multi-Channel

4.6 Merge to Multi-Channel

1.3 41 A MR 41208 (Multi-Channel ) ZORIRSE -

EREH (Description)

/V_X X = {IL’?},Y = {yé’},Z = {Zﬁ}, 'f’t%‘z{%{ﬂ%ﬁﬁﬁﬁm% k.o %g% N,M,L,...

A1<b< B, 1<c<CahlkRat X,Y, 2 ZimiEs > 0 :
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{xg, x(%), o mgl)\,_l}
{zp, T, ...y TN_1}
X = .
A;I A—1 A—-1
{&f =, a7, ..., oy
{y((%)v y(11)7 R ygiwq}
{vos Y1, ceos Ynoat
Y = .
B-1 B-1 B-1
{y() 9 yl 9 st yM_l
{28, A0 o, 22 )
{24, 21, ey 2 1}
7 = .
co1 c-1 c-1
{z57", 277, ..., 24}
HIGHHZAT R ER5E 5 ¢
{338, x(lJ’ T x?\f’—l}
{z¢, ri, e Tho 4}
A-1 A-1 A-1

{o:OA , xlA , cel z%,_l

{%oa gl ! ER) sz/,ll}
{yo+ ) y1+ ) ceey nyr_l

R = :

A+B-1 A+B-1 A+B-1
{yo;r 5 91:; 5’ cee yNZ;lB }
{iOJr ’ il+ ’ cety iNj__l

B+1 B+1 B+1
{255 B T
A+B1C—1 A+B+C—1 A+B+C—-1

A ot N Al

Hrp N Rt &E o & S AN EA SR A HER > 7LIEEE Reference Input » Rl aH g RS il
HEFERE XY, Z,... FEiRHEE - ERrAmARSRE -2 AN =N=M=L=... BAEIHREZ
Reference Input 2R Overlap JUE N’ » i FEFT AR Fir S RO BE SRR B 2208 -

A AR RTRAR SR R IR (U4 E U - A6BIRK Overlap DHAE » (/S FTbLSIE AND SCHEsUE OR
B A AT R s -

SEERE (Properties)

AIELH P2 EH (Real Number) ##E# (Complex Number ) - Ei##E (Single Channel) > Regular 2 Indexed 1Y
R (Signal) sVEEERE (Numeric) #i A > DANCE R > BHiEE S > Regular AVEE F a9t ik % i@
(Multi-Channel ) &t} -

SRR SRER THERE
Referencelnput SRESHIHGE - HEF R A E A Ryl SRR I R d o 0 (ZE—=ig AGHS%)
MergeType EEFENFREE - A AND BFECEEE, OR BERERREE 1T DL - AND
MissingValueFillType  #f# OR H§fEE#EER - #HEN A - A Fixed Value 81 Null fiffi5EIE  Fixed Value
MissingValueFillValue 3% Fixed Value 1&FTZ#H0TEUE - 0

A R R T -

28 Reference Input 55¢7E AL E HERSRAY 8 E BRI RS &2 B A — (88 A GRSt > T 0 R
SHSRAB a2 4 AR - HE RS T Reference B AGNSE - HEFRISIE NG EFENE 4SRN
SOE © ERFHEEECENVFEALE - S EREERGH 0 - BB ZHIEREmER -

IMAES ARYERAL B E - BRI R E > B R A [FE
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Reference Input 358 tHaHSRHEURENE » TUIHRHEAA FTEI 281 MorgeType ACSEFEISRIFEE - 21842 AND B
65+ FISR SRR S S B T » i SRS (R 1 BT A o 2 SRR ABRE - 2502148 OR W
6+ RACLAE RIS BFIBE@ T MissValueFill Type 8 MissingValueFillValue 5 E (MBI EEIR - S aRgk BT

B B A GRS o B SRR 22 AR YRR ]

—RR I = Ry Se0RE - B A Merge to Multi-Channel HYERFF ELAYFFEHE R » 41 SamplingFreq ~ B EELARL

SRR S TimeLength fH—% -
#if (Example)
Fofl— ¢ A B R AR A (B B A a8 i A\ S Ofk—(E %@

L SerEE WERBRARRYEGE o AGIEER—(# Sine Wave B1l—{li Square Wae > fTRHZEIHE - HEEMESE
BTN EATS

EH Source

Timelnit sec
TimelLength 4
SamplingFreg 333
Datalength 1333
SignalFreq 10
Amplitude 1
AmplitudeCffset 0
Phase o
Svmmekry 0.5
TirneSkark 0.33 s
Module

-

o

A A4HERSE AV S| Channel Viewer » o] DLUREILI N AYE
(IR
I h

') , M

T
|
i 0. 15 2 25
time ( sec)

2. FEMAHENSRE 22 Conversion / Merge to Multi-Channel » 22t Channel Viewer 4&[&] - (0] FF[H15E

—{[&§ Channel Viewer fH[EAYE -

H ¢ R R R 4G [F) Y B A i o A S Bk — (i % i i

-

1. FEGEEIB— - B4 Sine FASIRAVSE - 41T




328 CHAPTER 4. EHsffg (5 4H ( CONVERSION)

frcperty

> Module

4 Source
Timelnit sec
TimeLength 1
SamnplingFreq 1000
DatsLength 1001
SignalFreq 10
Amplitude 1
AmplitndeOffzet 1]

LR - Viewer 1 AYEI &AL MBI - Square 7§ 0 FPFHZGE] 1 FP453 » 1M Sine fi¢ 0.5 PIBHAAE] 1.5 FOEEHR -

0.5

0 0.2 04 0.6 0.8 1 12 14
Time [sec]

2. FEf O HHETREURIR E & W BRI E R B (a2 0.5 #bEI 1 MEYER}) - BEBH ToMulti HY28 > Wi
EnableOverlapCapability #J2#H False Iy True - FHiHT IR MergeType #8§% AND HFfEjsc4E - 41 T
B e

Property
ra Merge To Multi-Channel

Referencelnput 0: Sine
EnableOverlapCapability Wyt
MergeTwpe AND

> Modunle

EnableOverlapCapability

Specify "Troe" in "EnableOverlapCapability” to nz "AND" or "OR" functions, or
"False" not to ne them. "False" nzes the time axis of Referencelnput for ontput amn...

% Viewer 2 AY[E @ik -
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Sine - ToMulti

NE -

Ab

1 1 1 1 1
05 0.55 06 0.65 07 0.75 08 0.85 09 0.95
Time [sec]

Sine 1 #V%] 1.5 FPEYERIHEMER ¢ Il Square ££ 0~0.5 MPHTE UL A IRE

3. FHRERE R A AE - AIFE MergeType 5% OR WF[HHi4E - FLEFEA BV 28 MissingValueFillType
B MissingValueFillValue FH 3R » 3512 Fixed Value 5 CEGEE A 0 » BI0] BAE Viewer 2 d1 B E[40LL
THEE -

Sine - ToMulti
T T T T T T T
1 — —_— — —_— — -
05 - —
0
NE -
1 [ — L | L1 L | L | -
1 1 1 1 1 1 1
0 02 04 06 08 1 1.2 14
Time [sec]

TEAASGEZATHTT 43R 0 » Sine HURDRHERERIAAREY 0.5-1.5 FYEIAK 0~L5 5 ; i Square RYETRHY
1 0~1 P8Rk 0~1.5 F) -

fHBFE < (Related Functions)

Square Wave ~ Sine Wave ~ Channel Viewer

4.7 Split Complex

RHEEGEHIREEENE ~ EH T8 -
ERBH (Description)

2 Z = {25} R—EEH - Z@EErEReE 1 <c < CRFMEE -0 < j < N REGHE - S X = {29} AREHE
Y = {y§} (REEES - Al Z 0[Rmh
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Z=X+1iY
2 =af+yj, 0<j<N,1<c<C

&L Split Complex {&ERIHAVERGE S = {s§} AT

FAARFE R SIS BeRE GRS E R X o BB EEG SRS Y o B AEEER -
28E%E (Properties)

ARAEAHPEZ 1 E (Complex Number ) » B33 (Single Channel ) 202 ( Multi- Channel) Regular 3 Indexed i
af5E (Signal) - BEERIE (Audio) SREUEE R (Numeric) #A 5 FndiEfot REE - ZiEE (Multi-Channel ) &k} -

#if (Example)

REGHRERELL—{EER GRS Ry 1000 Hz BUEEFERFIRE 1 #0HY Sine Wave ~ 1000 Hz HUBSHZFRFIRE 1 #0HY White
Noise ~ il & fy 1 & Fi AGH5E » 4848 Fourier Transform ZEAMEHERTE » FH{F Merge to Multi-Channel » £ {&4EH
Split Complex 73 p¢ B EIHIE &S © PERAIT :

1. A Network {775 [ EE#E Source / Noise g3 —{E B &N (White Noise) F1 Source / Sine Wave * Properties
ES By THEY » F4EH Compute / Transform / Fourier Transform FEHE - 1%L Compute / Conversion / Merge to
Multi-Channel & FaiGRIFER Ry 2 (BB EHVERIFER} -

2. B EEGERSEAEH Split Complex FEHE > A Viewer / Channel Viewer ZBURATRE > 048 Viewer Iy Properties
/ Channel / Multi-Channel Display £ List °

Property IE\
RetainPlot False -
4 Channel |
Channel Count 4 4

Multi-Channel Display RS Iz‘
= Show walue Chanmel SphtComplex-CH1
» Founts and Colors
[ Grad -
Multi-Channel Display
Select a display method for multi-channel.
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Sine - ... - SplitComplex
3 T T T T T

[Pt e

0

| | 1 | | | | | |
0 50 100 150 200 250 300 350 400 450 500
Frequency [Hz]

3. 4% A LA Data Viewer % Split Complex #itig3Bktsat » o4 28 Channel Fy3RSEEEHS > (% Channel
BERARRE S -

- - ™
S AR e

T Tl FLTE LA A
AP

T |07 TP YRR W W) T | Information:
G LR | S I b ki L g i ki L

ik

Histogram - Channel 1

100 150 200 250 300 350 400 450

b From: 0 Step: 1 N: 500 Channels: 1-4

4 Data
Data Count
Time Length
Unit
Data Channel
Channel Count
Channel Channel 1
Win -0.000364664
Index of Min 1"

1 1 1 1 1 1 I | 1 ,

50 100 150 200 250 300 350 400 450 Max 00313272
Index of Max 10

ndex  XValue  FFT_CH1_Re FFT_CH1_Im FFT2_CH1_Re FFT2_CH1_Im Wean 1.05261E-18

STD Deviati
2711847158453... 0 _3.80018457732... 0 STD Deviation 0.00140263

6.319127633771... -0.00020134456... 0.015740261106.. -0.02397645046...

2.606473852547... -0.00041524289.. 0.021827691883... 0.020056154491...

119177870701, -0.00094880729.. -0.03093231211... 0.020847816328...

0
1
4
3 6.186092849656... -0.00065700178.. 0.000850867991... 0.044776070431...
4
5

2083556524741 . 000132791227 0.000727588307. . 0035245708774

FHBR#E 4 (Related Functions)

Noise ~ Sine Wave ~ Merge to Multi-Channel ~ Fourier Transform

4.8 Convert to Indexed

SRER pE AT T S A A - SHSE H BA R 48 R0 2 i I FEE € (Regular) » {HZ2LEHEFINIER > EHERE
Rrat B GSERLIIEEREE (Indexed ) HYfER © Convert To Indexed B DAF Regular HYEHSE A fif] B & {1 B8 55— (&
Indexed FHFRAYA M FEAVHERISEL - EWrAHE R —(EHHY Indexed FHFE °

2855 E (Properties)

KIEH BT —(HEE (Real Number) ~ ##; (Complex Number) - BE3# 7 (Single Channel) =263 ( Multi-
Channel ) » Regular HYERFELL K 55— EE (Real Number ) ~ ##; ( Complex Number ) » B3H# (Single Channel )
(% #E (Multi-Channel ) » Indexed HYER5RE ; StHERGRAS 05 B - 188 B@IE - %@ENY Indexed F5E -

#if (Example)

1. 4=%¢ Yahoo Finance : Yahoo Finance Link T#—%E GE (General Electrical Co.) 2009-01-02 %] 2009-12-09
HIBARRE - 5577 CSV HEZE - N EIN ~ BRI AR - FrllE B AR HIERIA » FIH Text Im-
porter BARUfEZE » Data Range / SpecifyTime Column % Unchecked F1 Columns: 2 to end » Date Axis / Auto
£ Unchecked > Time Coordinate / Time Unit £y day DL Sampling Frequency Ay 1> FE:E B ENSEE R
Regular - FEEIEENL By day » 5 {&# 2 Viewer / Channel Viewer B ©


http://tinyurl.com/yaoqwyx
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Text Importer g@

Data Range

Ry | 1 ¢| to |‘3"'d ¢| Columns: | 2 ¢| to |end :l

Data direction: | Column-hased |+ [] concatenate to one channel
] Specity Time Column I:I

Field Formst

@' ‘White spaced (:) Delimiter
() Fixed field |

Ul Walue Hancdle
Lze hull alue Handle |Linear Interp w |

Time Coordinate

Sample Frequency [cyclesiday] Dionwvni-Sample by

Diate Axis

A i | |[e=]:[oz]:[02]

|| Enable
File Contents

0 10 0 30 40 Sl
oo0l: Z009-01-02116.511 =
00Z: Z009-01-05117.171
003: Z009-01-06116.86]
004: Z009-01-07116.67]
005: Z009-01-08116.05]
006: Z009-01-09116.211
007: Z009-01-12115.97]
00&: Z009-01-13115.651

Lty Sana a 1TA11 A col !
il im] >
Tmport ][ Cancel
GE
T T T T 7
AL ]
15 -
A ;’%r\f/ﬁ "IWM:
10 - -"\fJ .
L L L L | L L L L | L L L L | L L L L |
] al 100 160 200

time [ day )

2. F# GE Source #ifZE Compute / Filter / Trend Estimator » Trend Estimator #Y Properties 51 > FilteType £
HighPass > FFf¢ Trend $#% Viewer / Channel Viewer #7 °

e

+ [ Trend h— s ] Viewer2 [2] |




4.8. CONVERT TO INDEXED

333

Properties -« 0 X
Module
E TrendEstimater
FilkerTvpe HighPass
TrendBasis Period
Tirme: nit Default
TrendPeriod default { 23.6 )
GE- IGaussFilter
1F T T T T 3

!
10

| . |
0 150 200
time [ day )

A 1% ZR W& EHAUR IR AR EE > K Regular REEHEIL Indexed 55T - FIA] Text Importer FHBHEL CSV A&

Z& » Data Range / Specify Time Column % Checked * f1 Columns: 2 to end - FFHGERNGEET Indexed > BE

HI AL Ry day °

Text Importer

Data Range

5| to [end

Rovwes: | 1
Drata direction:
Field Format
(%) wyhite spaced () Delimiter

) Fixed figld

Ml v alue Handle
Use hull Yalue Handle

Time Coordinate

Titne Unit: | day

Drate Axis

[] Auto

File Cortents

Linear Interp

-
- Columns:

Column-based ¥

2

Down-sample by: | 1 %

1] 1n

Z009-01-02]16. 51|
Z2009-01-05]117.17]
Z009-01-06]16. 86|
Z2008-01-0716.67|
Z009-01-08]16.05]
Z2008-01-09]16. 21|
Z009-01-12115.97]
Z2009-01-13115.65]

Snnn N1 o 1Aai1a ol

oolL:
onz:
oo3:
ond:
oos:
ooa:
oo7:
oog:

nanma.

<

3n

4n S0

Tmport ][ Cancel

4. F1%# Trend #HELEHHHE Conversion / Convert to Indexed » N2 E —IGE
#HPEZE Convert to Indexed > F{&1& Convert to Indexed # % Viewer / Channel Viewer B > B]LUE BA HHA

AYEERHIRAE X i -

HU#EAREY Source (GE2) Hr
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b Trend Ip}—.p "l wiewerz [2] ‘

i\l TaIndexed p—h) [ Viewer3 [3] |

=E- IGaussFilter - Tolndexed

e

| | | 1
200904 200907 200940
Date

H ] DUFIF Data Viewer £ Convert to Indexed HYEHIE » sREAGH ZHAN - HEEHANER > slake—E
Indexed F&=AVERFE -

"{ﬁ Data Yiewer gﬁjg'

Y =
SRR |
[Projectl] Tolndexed
1 T T T Channel Information:
o Histogram - Channel 1
T T
ERS | | | h 30 - —
200004 200907 2009410
< ¥ From: |0 Step: |1 N: 237 |Channels: |1
1 T T T o O 1 1 = i
05 ] 0s
o = Data
4k 1 1 1 =
2000003 2000507 2009010
Index X Value CH1 ~
18 2009401/29 (EHAFD) 00:00:00.. 0.30793686306431517
B Data Channel

19 20090120 (EHAT) 00:00:00.. -0.1140125501032084
20 20090202 (£ H#8—) 00:00:00... -0 40438362395537261 Channel Channel 1
21 20090203 (EHE ) 00:00:00.. -0.051094590516786...
22 20090204 (EHA=)00:00:00... 0086526034061644753
23 20090205 (EHAFD) 00:00:00... -0.10759214238606399
24 20090206 (EHET) 00:00:00.. -0 26553749057366229
5 200900309 (28— 00.000[ 2009206 (B4 DU-00 00 (000000
26 20090210 (228 00:00:00... 0.9924962451263454 v‘

fHEFE 4 (Related Functions)

Import Data » Channel Viewer » Trend Estimator ~ Data Viewer

4.9 Convert to Matrix*

*Only in Professional*
FRFER IR fy Numeric ZURERVAEFHE R} > W m] DU T S AE AR E R
285 E (Properties)

Bl
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RIEZHFEZEE (Real Number ) ~ ##; (Complex Number ) » BEi#78 ( Single Channel ) 524383 ( Multi-Channel ) »
Regular 5 Indexed Y5 (Signal ) » B EHHE (Audio) ZXEGFEERL (Spectra ) °

Property IE\
Cohwmn-Major Time
> Module
Convert To Matrix
e e SYER THEE

Column-Major  3%E Ky True - $iy AGRSERFEF51 RAERHAVAES] > fCZAFEES - True

#B] (Example)

1. B A Source / Noise J Sine Wave fE4EFI{EERGEIR > 2A1% FFRF R ER SRR 53 Bl ## 2 Compute / TFA /
Short-Term Fourier Transform > 5% 473 Al|LL Conversion / Convert to Matrix B ERFE - B4H FEER T 40
T e

2. FE i W R A SR P Y &R —#E 2 2 Compute / Matrix / Matrix Operation > SEE DI TEY Y% Matrix
Operation (A + B) $Z Conversion / Covert from Matrix > DataType %% % TimeFrequencySpectra » &%
H TF Viewer BERE4ER -

m—» LISTFT )}—IDD TolMatrix ,l\‘
m—»i W STFT2 i,l_..glj Talatrix2 .I/
— !

}EI Fromiatrix —we LI TF Viewer [1] |

Noise - ... - FromMatrix
500

400

[}
=
=

Frequency [Hz]
]

=
=

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [sec]
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FHBE#E 4 (Related Functions)

Short-Term Fourier Transform ~ Convert from Matrix

4.10 Convert from Matrix*

*Only in Professional*

¥4 Numeric HUABHTAENE ZORIILR & TRRBRITAIEE P3RS « SRSt - BESREH) -

SBEE (Properties)
AIEHFEZ EE (Real Number ) ~ ###7 ( Complex Number ) » Regular T, Indexed #YJ Numeric 2E[EER} -

Property \El

4 iConvert From Matrix
Cohwmn-Major Tre
DataTvpe TimeDomainSignal
BtartDiate Tume 0
BamplingPeriod 0.001
TimelTnit sec

> Module

Convert From Matrix

e e SWER

Column-Major — F%7E fy “True” » i AGHSTHE R 51 R REFEAVLES] » 2 2 RIAERZ
DataType e ERHAYERSE & TimeDomainSignal (BF7ER5E ) ~ FreqDomainSignal (#EzEEH5%) F1 TimeFrequencySpect

#4E DataType B TimeDomainSignal » R[5 N7 #EEEGTE -

SEATHE SRER THEE

StartDateTime 5% & HHEFastaY#E4ARY DateTime - 0001/1/1 4+ 12:00:00
SamplingPeriod &% & fi HHF s R a0 HUSE FEHH - 0.001

TimeUnit SR I RS A LA - sec

#E DataType /£ FreqDomainSignal » H[&H Ny 2EEEE -

SWET SMER TR (A
StartFreq A EHIHSEERBRIERIEE - 0
EndFreq X EWHAERERSRISAR - 500
FreqUnit X EWH EsRRSRmEL - Hy

4 DataType By TimeFreqSpectra » HIIGH MISEAHRERE -

\

SETE SHEF THEE

StartDateTime 35 &Hi H AR E RIS R Bl AYEELS DateTime = 0001/1/1 4+ 12:00:00
SamplingPeriod & & fi AR E R RLFRES 2 IRV R EE - 0.001

TimeUnit SR R R sec
StartFreq AR A - 0

EndFreq AR R - 500
FreqUnit AT - Hz

#i8 (Example)
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1. E:FIH Source / Noise &z Sine Wave & Z4EWI{EERSTIE > 281 FERF R E SRR R 43 5182 2 Compute / TFA /
Short-Term Fourier Transform > £{& 43 Al 2L Conversion / Convert to Matrix B EERFE - FEAH HEER T 40
T8 -

2. P WA (E R B E A Bk —#3 E Compute / Matrix / Matrix Operation » 2885 DATEE: » B Matrix
Operation (A + B) % Conversion / Covert from Matrix > DataType 5%7E £ TimeFrequencySpectra » %
F TF Viewer Z/RHLER -

m_..g B STFT 5»}—»§D ToMatrix .l\

m—»i B sTFTZ 5.}_..“] TaMatrix2 .I/
m——t q

HD Fromiatrix iy —epi LI TF Viewer [1] |

Noise - ... - FromMatrix
500

400

300

200

Frequency [Hz]

=
=

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [sec]

3. DataType 3% 7E £ TimeDomainSignal » 885 PATEES » 518 Channel Viewer BRHEHEERE -

Noise - ... - FromMatrix

0 0.1 02 0.3 04 0.5 0.6 07 0.8 09 1
Time [sec]

FHE$E 4 (Related Functions)

Short-Term Fourier Transform -~ Convert to Matrix
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4.11 Convert from Spectra

i Spectra ERHEHA L « (8@ BRI PallotecE - 2R -
ERBH (Description)

AT DU SR E R Y2 — (@51 (Row ) BREESHIZEHHAK » Bl e —EESARIRIE I Z I b - B R PRI
— il (Column) SGAAEATHZE > BRI —HF EIREHIAFR 4 -

SEEE (Properties)

KIEAHPEZEHE (Real Number) ~ % ( Complex Number ) » BE7@3# (Single Channel ) 5% @7 ( Multi-Channel )
HBFAHE R (Spectra )

Property \El
4 iConvert From Spectra :
Extractionbdnde SingleRow
Fow 0
> Module

Convert From Spectra

e e SHER

ExtractionMode =% EZEMEEVIES] (Row) Hif (Column ) » #%E %A MultiChannelRows + MultiChannelColumns -~ Sing
Row SE EHANUEE X851 (Row ) °

Column SEE EHAHEE A {E#E (Column ) -

#if (Example)

1. HHIA Source / Advanced / Jaehne EEAEHFRIR - 2A1& 1% Compute / TFA / Short-Term Fourier Transform -
FTA 2808 B THES - AR RO T E -

2. Fi¥ STFT #$#ZE Coversion / Convert from Spectra » Convert from Spectra (Y28 Rows %€ £ 50 ° H{& M
Channel Viewer ZERZHEE 50 FAYLEER -

i
i
i
................. 4]

Jaehne - STFT - FromSpectra

0 I 1 1 1 1 1 1 1 1 1
0 01 02 0.3 04 05 0.6 0T 0.8 0.9 1
Time [sec]

3. % Convert from Spectra AY£:#{ ExtractionMode 3 1€ & SingleColumn > Column %7€ & 100 » H % H
Channel Viewer BURZEHES 100 fEVEEE > SEBER i -
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Jaehne - STFT - FromSpectra

06

| 1 | | | |
0 50 100 150 200 250 300 350
Frequency [Hz]

THBRF54 (Related Functions)

Short-Term Fourier Transform ~ Convert from Spectra

1
400

1
450

500

339
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Chapter 5

eNatIRRH (Source)

5.1 Open Data

A NER PR A GREEAE -

HWATETTAR] LAEASMEEHGRAE © (1) £ Network T B EEE Import Data TT*E - SR AREZE (RIZ TE
KLAEFZST) ¢ (2) s DU RS A ASBUG # BB  Source / Import Data (BRI NEFTR) ©

Metwaork

Projectl ]

SR ZE TR

Compute 4

I:‘ Conversion »
External »

| Source » _‘; Import Data...

Viewer 3 Advanced
L= ' CustomWWave
Macros 3 DA
Container 4 Image
Cut  Curl+X L.
Copy Ctrl+C Sine Wawve
Paste  Ctrl+V Square Wave
Delete _ Del Triangle Wave

HRE L AOP BRI Gk a0 T 8 5 g B0 ) = B g A RIS - SRR ERAC T HRIIE S » W.txt ~ .osv ~ tfa T
B R 2 way ~ mp3 % o DU A8 4 MATLAB MAT F#Y —E{irA% (binary file) » SAC HEE 3 Ak

AYERHE » HEA 2 Physionet $HERATERE — 2 FIE S SHAE Z B AR - SHRAVEZE T EIE S R tfa (VERHE
R A FEmBBIVERIR S - MEANSWT - FBEEE" # 7 0BRSS - soskalstrIis &N - LUNIA
BEERTER > I RS tfa sRERAERS IR R Ehey &an -

BltE# FEZ AR

txt —f% Plain Text File &7 FfEZE o

csv HEEIERE Comma-separated values °

tfa Visual Signal £5EfE -

vsb Visual Signal 5% binary f& o

mat MATLAB &k -

sac SAC F 2 E=450pe SAC (Seismic Analysis Code) AYERSERE » FIAE BaMT ZEAE RS > TF5E -
Audio files wav, mp3, mda FEZAE -

mp3 MPEG1 audio player ZEFfE o

hea, atr A BESEE RS SRS 2 www.physionet.orgd H NS ©

341
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B 21x
BH0: [ dan o e s i
| 2w

] zac
(& hello waw
chirpl 0000 2
chirpl 000
[£) 111 bat
=] 111
=] 100 hea

b

18 00): | =l BEO |
[|

TE R EER T IP.]l Suppot Files HTid

g

NE Ry TFA EZRAVRES - T & R oy A i e SRR R -

# Neme: 111

# Count: 2390

¥ SempleRate: 240

# TimelUnitc: day

# StartDate: 2003/04/01 0D0:00:00

1274
1335

o || meesmaEE |

1265
1318
1358
1340
1378
1410
1401 St Sq e
L1488 -4 ERAE |
1468

1510

H#H#H#SAC Importer##H#

SAC Rty e G Y B RHE - SHHL sac FEIFREZNE B SAC Importer DUk i aH 3T HY A ML &L [E F 2 8 > SAC
Importer 7 HEY T EFTR:
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SAC (Seismic Analysis Code} Importer =1
SAC Signal Information

Name: ||1:t.l

Channel Count; | 1

|
|
Fample Freg: |125 [canclesfsec] |
|
|

Magnitude Unit. |
Time Unit: |sec v
Diata Fange
Comt: 5001 |

Renge: |64.008 sec (0 - 64.008). |

Date dxis (Time in GMT)
[+] Use Date Axis:
Start Dote/Time: 200311719 | (228 ]| 08 ]:| 38].| 03]

-

[ Tmport ][ Cancel ]

SAC Signal Information FJEE REAEE ENFRAYEEN » Et Name » Channel Count ~ Sample Freq 28~ H FizEEAIE R}
fE4E ~ sRIt B EE DL R B AR - Magnitude Unit o &5 e ST EIVEEAL  Time Unit 0] DLGE(H &%
WERTERAY - U AL 1% > Sample Frequency & H AR BB &AVEAL

Data Range FI (] Z e E A HGRGRAVEEE - Hrf Count B Range {7 TR & RIEE BRIV K &E - /£ From
To ML AI e E R HGERSEHEEIZE (I E » Down-sample by iz R a3 E 2 % Down-sample DL E Down-sample
H & -

Data Axis BT BB H B SRR -
#+#+# WaveFormDatabase Importer###

HEA JE Physionet FtAH&KSE — 251 L BERGEHE  8 AF I - SEHULAER & Bkt WEDB Importer AB{# M
RESE > TEE WFBD Importer HY{E /i

WFDE {WaveForm DataBase) Importexr

WEDE Zignal Information

Name: “lDEI |

Channel Count; | 2 |

Fample Freg: |360 [canclesfsec] |

Magnitode Unit. | wi |

Time Unit: |sec I |

Diata Fange

Coumt: |650000 |

Range: |1805.5 sec (0 - 180S.8). |

Date Axis
[] Use Date Axis: IEEREEREE

Felected Channels

[#] 1- MLIT
@ 2-¥5

l Tmport ” Cancel ]

I AT = AKIA Signal Information ~ Data Range * DataAxis B SAC Importer fH[E @ BEANHEE - B A A%
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imERY - @ IR Selected Channels HY#EETE - 3 { F &5 fE:E Y Channel °
H#H##HText Importer#H##

Csv 8l Txt ZXFHE - Csv BLUEER Z P BEE ST AEE AR > GBtH Text Importer #iy AseiE /E (40 T E
FR ) - (L0 0 E FEaR st A S 2 - FIY Text Importer SHI#R(E ERAEHE - VA & DAsEEIE#E— 2P VR -
FEHSHS S EE -

Text Imporier El@|gl
Data Range
Rews: | 1 ¢| to |'3“d tl Colums: | 1 tl to |E"'d ¢|

Data direction: | Column-haged [1 concatenste to one channel
[ Specify Time Column I:I

Field Format
(%) White spaced () Delimiter

) Fixed field |

Ml Walue Hancle
Usze Mull Walue Handle |Linear Interi v|
Time Coordinate

Tirme: Unit: | === Time Shift: l:l [zec]
Sample Freguency | 1000 [cyclesisec]  Down-sample by:

Diate Axis

| (o] . [2] [22]

File Conterts

0 1n 20 3n 4n St
ool: 1274 —
oo0z: 1335
003: 1294
oo0d4: 1265
oo0s: 1318
oo0&: 1359
oo7: 1340
oo0&: 1378

nnn. 1a1n

L i) >

hd

Tmport ][ Cancel

Data Range EFAEEERHIPIII - FSREREEATNRITR -

ST SHER

Rows BRHE TH ) T REEEEE - YIRS =Y AR ITEER 0 BTN A R B IEAYERGE © 5%
Columns BERHE "7 FAREEEEE

Data Direction SEBRHE LTI A Y B TR 8RS > S5 —1T Rss—(E @S » Al EE Col
Concatenate to one channel FEZAT (F1]) IWERHES F[E—@EHTERSE - #5 unchecked & HET Fy 2538 E

Specify Time Column BRPES T (85 It ENRRIER » 35205 » MVATE ERFREE R TG

Field Format &7 @IT 777 » White Spaced RFRE R LAZE IR > A0 txt f8 2% P2 AE =T + Delimeter
REERMELIESE T, 26% > 40 csv fEFUEIRILF A © Fixed field HZHLMEHE HETEIIRE > 7 | 7 RPN —
EZEIT 7 )7 REBIEREFZICHER 7 FSEIMINEEFE ey SR DU - Frst e e —ER=UERE B—(E
W BIILELR | [ sEECE R 123456789 ¢ BRI Ry 3 (EEE - F—EEE R 1 ¢ F(HiE
Ry 2345 ¢ FEE{EEER6T ¢ BB 8 B 9 FHHEE - NMEFHEER T Y - FEEEEIEEREZT T (white
space) > RIE#H70 R B LS E % -

Null Value Handle 2 & &RHEHA Null 5¢ NaN HJREHS » BT LI%)%EE Use Null Value Handle BEEfEIEGHGLEAY T4 -
HEFiH Fixed value ~ Prev value » Next value ~ Linear Interp ~ Splinelnterp - Monotonic Cubic ZEfH{E 7% @ 520
1540 Resample HYERBAERSY o

Time Coordinate J&35%EsRATIFEIETEE - 5 ERHERFE]_EZ IR > AU E RIS regular » MHECE Time
Coordinate THYZH » DISRGERLIARFE - BURIREEN - HSRUEREEA N RN © B 0AE Data Range TIE0E
7 Specify Time Column - i ATREHRHEF By Indexed » Indexed &= ([ ERIEEAN CACAH RV R EAR(E -
PAIERR T B TimeUnit FEFFEE 2SN » H'E Time Coordinate HYZEETHIAE] -
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ST SHER
Time Unit FEERIIISREAL - F22UIEE BT psec ~ nsec ~ msec ~ sec ~ minute ~ hour ~ day ~ week ~ month
Time Shift BRI ARG TE -

Sample Frequency S ZRITHUEAER - )
Down-sample by Z5E0RHAA » T8 Down-Sample by » 5 X (B —JORIEEATEEBER AR 43 F S - g

Date Axis FyaEaflgtiya ~ H ~ HEERREIE N - 7HE% Auto fy Checked - TIDIHEIFFE R HITRERHIAE
o A B Specify Time Column 5% 7E B IETT » 754 Auto Kz SpecifyTime Column %7€ £ Unchecked » A 0] DL 4] 758
Enable TfjgE » BERFERGRE N FHEE (regular) » Wi A[E5%E #EARHYT H BANF

g1 (Example)
% iE IR B R

Ve A —(E 22 i SR EORHE - BRI B le 0 WEZEER - —1Th—%F  BEHEEHERE 1000 Hz - B HAL
Fy milisecond > FFEFLATL N EFTR ©

J.28978 -z2.689165 —2. 03365
J.229898 -2.811:Z8 -2.09351
d.22988 -z.63184 -1.97388
J.34961 -z2.75146 -1.91406
d.28979 -2.69165 -1.977388
d.58887 -z2.57202 -1.85425
J.46924 -2.811=8 -1.97388
d.22998  -Z2.57z20:2 -2. 03369
3.40942  -2.452389 -1.85425
4.17017 -2.75146 -1.85425
J.22998 -z2.811=8 -2.09351
3.40942 -2.75146 -2.09351
3.46924 -Z2.69165 -1.97388
J.34961 -Z.63184 -2.03365

1. A EFEHALEREEMSEEA > JRA]H Source / Open Data P A °

Bkt Text Importer » {EILHE ARYERHER R EOR » = 20E - #FEFF Column 5/ 1 toend 3 7 » 35
R —ATER SR HECE Ry 2to 2 -

-’{ﬁ Text Imporier

Data Range
Rows: | 1 %[ to pd 2 coumns: | 1 %] topnd 3
Data direction: | Column-based [] concatenate to one channel

[] Specify Time Calumn
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2. R BB MR Y& 0 8T HEE Time Coordinate #3{77 » FE LB B R BEAr B Fb - i BEAIBERI N A
1000 & -

Time Coordinate

sample Frequency [cyclesizes) Dovvn-zample by:

FE Af%# - Channel Viewer FEZ:

27fa-0331

200 -

-200 | i i

time {sec)

Zliﬁijﬁgﬂffiﬁ? A EIFRHEEEREE - HERNEATMENRH EZ R - AT R e - ENEFRE
HERHE

Text Imporier g@@

Data Range

Rews: | 1 ¢| to |'3“d tl Columns:| 2 tl to |E"'d g

Data direction: | Column-hased

Specify Time Column 1 =

Field Format
(%) White spaced () Delimiter

) Fixed field |

MUl walue Handle
Usze Mull Walue Handle |Linear Interi v|

Time Coordinste

Tirme: Uinit: I:I
I:I Down-sample by:

Diate Axis
[v] Auto Start Date/Time: 20010101 | | 02 2| 03] | 03]
File Conterts
0 1n 20 30 4an S
ool: 1996
00Z: samplingrate 230 =
oos:
o04: 19394/06/30 00:00:00.0000000] 43|
O05: 1994/06/30 01:00:00.0000000] 43|
00&: 1994706430 02:00:00.0000000] 45|
007: 1994/06/30 03:00:00.0000000] 44|
00&: 1994/06/30 04:00:00.0000000] a4 |
009: 1994/06/30 05:00:00.0000000] Wall|
0lo: 19%94/06/30 06:00:00.0000000] 43|
0ll: 1994/06/30 07:00:00.0000000] 351
0lz: 1994/06/30 08:00:00.0000000] a4 |
N1%: 1994/0A 30 NG«ON=N0 ANON0nNn | a4
< | >

[ Tmport |[ Cancel

3. Eﬁ‘ﬁ Tﬁﬁ SEHENE (WTEFTR) > 55— 25 =VIERNEESCFIRNEA S - SBIY 218 7 TZaR5k -
BRI AR R B E - 55 ATHYNE Ry e B A FERYERSE(E - m] DLEER S LY IRYERSR E R
NaN ffﬁ NaN ZERFEHE (ZEEH) T@ﬁ SEHENETR - B2 A 4EA0 A Text Importer RE -



5.1. OPEN DATA

[ Text Importer

347

&=

Bange
1 i Rows: | 1 Slto #0d T cCoumns:| 2 T to fond T ]
Data direction: | Column-based v |
2 [ Specify Time Column [ 1 B ]
Field Format
() white spaced () Delimiter
O Fixed field
Null Yalue Handle §
3 Use Null Value Handle [unear Interp v
Time Coordinate
Time Unit: |sec v |
[' Down-sampleby: | 1 3|
Date Axis
|2 Stert DateMime: 20010101 v | [ 08] [ 08].[ 0%
File Conterts
0 10 20 30 40 5(A
00l: 1996
002: samplingrate 230
003:
004: 1994/06/30 00:00:00.0000000] 43|
005: 1994/06/30 01:00:00.0000000] 43|
006: 1994/06/30 02:00:00.0000000] 45|
007: 1994/06/30 03:00:00.0000000] 44| ﬁ
008: 1994/06/30 04:00:00.0000000] 44|
009: 1994/06/30 05:00:00.0000000]| Nal|
010: 1994/06/30 06:00:00,0000000] 431
0ll: 1994/06/30 07:00:00.0000000] 351
012: 1994/06/30 08:00:00,0000000]| 44|
Ni3- 1994/mM& 720 NQ= AN AN NOANaNn | aai i
< >
[ Import §| Cancel

4. HRNEREE VN EE =I5 LS > FTLAE Text Importer Y Data Range T > Rows ZH#E 4 - F5EE

FEEHER

POBIRRLE o NRARERSE — T e R T - (NEEAEZ ) Specify Time Column > & J7HVE ¥ 1]

SOE RS EAE SR RIT - APIESE 1T RS IT R4S > Columns f 2 to end °

Data Range

Rows: l 4 3‘

to end 3 [Columns:‘ 2

J

R FtEZE 22 HE 70 - FrLARN 8 Field Format

Data direction: |Column-based W

[ Specify Time Column

-
v

[ 1

' to end

% E ° Null Value Handle R ¥F5R5R2E ([E A T THEE

FHE  AEELH Fill Null Value #H[E > JEFIEEE Linear Interp 434N Z#HE -

Ml v alue Handle
Use hull “alue Handle

Linear Irterp

Fixed Yalue
Prew Walue
Mexd Walue

Spline Interp
honotonicCubic

AR G55 TextImporter @A FEE -

Warning
NS

Diata contatns mull valves.
Wou may nz FllTullValue to fill these muoll values.

Thile data mayr stll be displayed, some computation may produce invalid results.

|
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6. HEZNERHE OB S il AR E - (BRI B AL REUE - IBEAE Time Coordinate & 75 %3¢ Time
Unit BIH] > A2 5 BEAL Ry N

Time Coordinate

l—‘ﬁ vowl  Down-sample by: :1 =

SRk EHCP BRI RROE S ® > mILUE T T Import | > RIATRILERSTERMEA -

R Ry Specify TimeColumn » EAERAYEGAE s Indexed » FEERFEFIFEHE—DAYEE - AIFSHHAE
Convert to regular 374 -

Properties « 0 X
[ x I 1 ~
0.00027773777T771778

113976
1994 /06,30 00:00:00

Bkt Ry CSV 18z

CSV f&REERLUERE TR - ILBIhEE—FI B E =3 Rk > NI ENEUYBIEE A © 1hoh - BRIER RS
TESE AT - HEEERSUZHE Net SEEFTHEZAY » Visual Signal & HEh#IETRF RIS - Field format & HEE0E 77
R /2 A8 -
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EE Text Importer E]@

Data Range

Rows:[ 2 :] to {end :]
Data direction: |Culumn-based v tenate to one char [%

[Specify Time Coumn | 2 3 ]

Field Format

2

Columns:[ 3 :] to {B“d v

@) Delimiter

Null Value Handle
Use Null Value Handle | Linear Irterp V|

Time Coordinate

Time Unit: | hour v ; ft : (;
\:I cshou]  Down-sampleby: | 1 37
Date Axis

Autol tart Date/mime: [20mmm v][ 03] [02]:]

File Contents

1] 10 20 30 40 5N
00l: # Station NO: 1140HO10
00Z: # DatalLength: 175320

004: 1140H010|1994-01-01 00:00:00]9.5]
005: 1140HO010|1994-01-01 01:00:00]9.5]
006: 1140HO10|1994-01-01 02:00:00]8.5]
007: 1140H010|1994-01-01 03:00:00(9.16]
003: 1140HO010115994-01-01 04:00:0019.16] ¥

[ Import | Cancel

HERHEACK » AJATEE8E Down-sample by » & X {HBIH— TSR R R AR &t FFE o FLfhE R —

KEE -
(8 Text Importer Q@@
Data Range
Rows. 2 3] to Iend 3: Colunns:l 3 3: to {end 3]
Data direction: | Column-based + |
Specify Time Column |2—:1

Field Format
(& Delimiter
MNull Yalue Handle
Use Null Value Handle | Linear Interp v

Time Coordinate

] [ [ A [ Down-sampleby: = 5 %
Date Axis

MB tart Datemme: [200101m1 V][ 0 2] |

File Contents

0 10 20 30 40 5
00l: # Station NO: 1140HOl0 -
002: # Datalength: 175320
003: # TimeUnit: hour
004: 1140H010]1994-01-01 00:00:00/9.5]
005: 1140H010]1994-01-01 01:00:00(9.5|
006: 1140H010]11994-01-01 02:00:0019.5|
007: 1140HO010]1994-01-01 03:00:00]9.16]
IJ<US: 1140HO01011994-01-01 04:00:0019.161

| €

[ Import ” Cancel ]




350

CHAPTER 5. #HsR)RI54H (SOURCE)

x R A/ NECREA AR SRR BT - 40 2005 / 3/ 18 15:05:35.01242

1.

e EEAZ BRI A H R - HIEDUSEE 3 FRHY CSV A& 20 > AIEFELFREE Data Axis PAK. Time
Coordinate [0 » &y Time Coordinate 3% EHFRIFEELTE 2002 4 3 H 12 H 4 BF 6 43 50 FPEILG » BEEIEEAL
R—xK  —BURHEANA 1000 E&Ek -

Text Importer Q@@

Data Range
Rows:| 1 % to fend 3 Coumns:| 1 % to end 3
Data direction: | Column-based W [] Concatenate to one channel

[] Specify Time Column

Field Format
() Delimiter
Null Value Handle
Use MNull Value Handle | Linear Interp v

Time Coordinate )
Time Unit: | day b
Sample Frequency |] [cyclesiday] Dovwn-sample by: 1 8

8 Bl )
E AU StartDatertime: (20020312 v | | 4% ;| 65: (509 ]
File Contents [}

o] 10 20 30 40 5N

001: 0.769819672
002: -0.220117286

003: 0.600431319
004: 0.558008873
005: 0.363348214
006: 0.056439226
007: 0.554940827
008: 0.390305256 M
< >
[ Import ][ Cancel ]
Moise
1E T T T T '
|
I
I
a .I
T | ] 1 |
a&:00 12:00 18:00 ad:00
Date

BRI RBEER - BEEERATEZ FTREEMERY - AT Fixed field © 7 | “AYIHREE @ —EERHEH

T

HEE 1 & e ERHE ReeZ E YR, 7 (|7 BUDHREE | —EERHEE - HL 2 [T ERME R miEn &
B[] —EERHEE - 3 ([HT T ERME Rz EERVERL 7 [ - -] AVDhRER ¢ —EERER R - fHEL 4 (E
FICHVERHE Ry BEHTE R © FiAERE Fixed field RBFTAZEY > M FESIERSE 2T BE B 718
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Text Importer Q@

Data Range
Rows: | 1 S to end v Coumns:| 1 3| to end T
Data direction: | Column-based [[] Concatenate to one channel

[] Specify Time Column | |

Field Formst %
Q 1!! - q m n o
® Fixed field [ |[--](---]

Null Value Handle i :
Use Mull Value Handle | Linear Interp v

Time Coordinate : )
Time Unit: |sec v Time Shift: |0 | [sec)

Sample Frequency |1 [cyclesisec]  Down-sampleby: | 1 &

Date Axis

Auto
|_| Enable

File Comems?ﬁﬁﬁ

l 0 10 20 30 40 5
001: 2|61011261]
002: 11482179531
003: 2153811907
004: 1123619752
00S5: 1]137115655]
006: 2176313332
007: 2166318738
008: 1]63518071| v

< >

[ “Import [ Cancel |

R RR T EEGES B B = EEES A S EREEE AT B EEEEErETT
(BB AMFIT) B (MEEFETETT (HAEHHEFIT)  1E File Content 1+ £ FTAG#FH
TREHERAFAEFTTRE - X Value M {RIE Sample Frequency BIREER 1 BAERIS B 1000 2 » Kt
0.001 Fhafie—(EE(E - BARITEIRFTF Data viewer Bz -

Tndex X Valve CHI CHZ CH?
» 2 7610 81261
1 1 1 9482 7953
2 2 2 2533 91307
3 3 1 3236 29752
4 4 1 2371 15655
5 5 2 6763 33332
§ § 2 2663 3733
7 7 1 3635 18071
#+#+##Matlab Importer##+

HEAE Ry mat 58 MATLAB HHRY AR - AIEHE AL TS/ 14807 Matlab Importer

L B/ réabER mat A SRS UM Signal » A& #E A LU NIRRT Matlab Importer » 2858 E RE B FAE
S oo
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CHAPTER 5.

B

SHFRJERFZH (SOURCE)

MATLAB MAT Importer

Sample Frequency & Start Time
Sample Freq: |250.00000(] [cyclestsec] Time Unit: [sec
Start time: |
Date Axis

D J

| I E

At ek
Y

i%l se Date Axis: @]

dy Time Axis
Time Axis Mode: Regu]ar v‘ Date Time Style :None F'ﬁﬂ] ;}L ]
fD.o.QTDm_x {15000x1, DOUBLE) 7

Select Variable

\iDAQTDlA _y  {15000x5, DOUELE)

[ I l

Import Cancel

2. Z5TE A mat BEE

R - BERSTE

FlanAREF A S STFT value ~ STFT time -

{Ex#% Import as

sets =N BRHE
(X _time ) (M * 1 #Ef#H)

20kt (Spectra) » it mat fEZE00NE & ZFEEHER ( X _value ) (N * M
AR (X freq ) (N * 1 %BfH) » Visual Signal 7 gEFE ARHHER} -
STFT freq » 41 NEFR °

.
—?—“En

BRI A WA SR

Spectra £ Unchecked > R EHIER (_value ) DL

(_

freq

) SIA - FEREERFRER -

et

MATLAB MAT Importer

Sample Frequ,ency & Start Txme %@u%ﬁﬂ
Sample Freq: [cyc]m’sec] Time Unit: |sec v/ [ BE A
Start time: : V] lmparl as Spectra d‘
Dats Axis
[[] Use Date Axis:

Specify Tome Axis

Time Axis Mode: DateTime Style |None v e
STFT_time  {1001x1, DOUBLE) H:T.J; Fﬁﬁm’é\m
Specify Frequency Axis

Start Freq: | | It 1 feyclesisec] ! FPREET A I
:STFT_fmq (256x1, DOUBLE) ‘

Select Variable
P STFT_value  (256x1001, COMPLEX)

v

[ Import || Concel

l

#+##Import Wave or MP3###

FHEASE wav ~ mp3 J5FifEE EAE 0 Al B E A Source LA A& #EA Importer -
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Windows P
20000 F T T T
a
-20000 = | | |
1] 05 1.5 2 248 3 3.5 4 4.5
time {sec)
SRAEEAT:
e e SHEER THERAE
Data Range :
TE Z B[]
Rows Hl] (row) 2 REBEERZSEL - ol
Column 7 (column) Z#EBEEFHLKEL o 2H
Data Direction FERIFPYI 2 7R (BVEREZ 1T ATRES TE A ) Column
€ap)
Concatenate to AR RZAT  BEMIEY] (17) HE—REHEE—] (—17)- e
One Channel
Specify Time [RERES AT ? A - AR ERETFIIE %7 - ff?jﬁ?rf'a'ﬁ}j?
%
Column
Field Format : i
I35
ﬁ o
White spaced DAz 53 - yiss
Delimeter PINERES TG - B
Fixed Field NEFRETFRREE » ERERTER A - =
Null Value
Handle : HHEE
AR
NullFilledMethod — ERESHHME » FIEEE ? (FifEZJ77% » 552% Compute / Channel / Fill 2o g
Null Value) o NFEZE ©
Time Coordinate :
S E Bl E AR o
Time Shift S TE ARG AR T e 4R o 0
Time Units BRRAEAL S AR =ER - -H - Ao b
Sample Frequency — HUBEAEZS » BIBE(7 IR NI %/ D HUSE G 1000
Down-sample by HERHE AR » A[EEE Down-sample by » & X {ERH—JOREERIUERELL 1
EIEET R o EHEENEERERATER SBTSUE NV EUREE - [IIsER
AIS Resample S {Ef54H o
Date Axis
Enable 5 ERHE H B 2 250 H s 51 - RIZEBIEEE - Unchecked/Disabled

Start Date/Time  (EAAEIH 3 25— Hs B - (o= ASST BIBEE ~ 57~ B

FHRIE 4 (Related Functions)
Viewer ~ Fill Null Value

5.2 Noise

BT GRR  AlEA ERE A EEER (Noise) ©
B9 (Description)
DU 48 &R E SR - < (1) RFFE -
o White Noise -
Ezwhite(t)] =0
Elwhite () Twhite(t — 7)] = 6(7)
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HFEHAVEERHAYY K 0 FE 2 S PEAZE - F RIAZ(E + HEHEEIELS Kronecker Delta (§) o

¢ Gaussian Noise :

_(@t=D?

1 e 202

oV2m

R ESET £ 23 Normal Distribution o » RIS Gaussian Noise o S fifyHISEE ¢ JRE T
BAIE - HEEERE o RE T o eviE -
e Speckle Noise :
PERAVRERR > IR R(E A~ AIEIRZ - (RIGHER P efI R -
o Pink Noise :
Flapim(£))? oc 4
SRR Z AT R R E R EEPORR P ORI IR S o f TR

e Brownian Noise :

T Gauss (t) =

F[Brownian (t)]? o ]le

IR 2 M T BEEHR R EE S LE R T 5 F Fon @A Sl 2 i (E - f oI -
o Blue Noise :

Flapie(t)]? o f

BEAREER 2 O SRR FEEIEEERRR © F ORI R 2 HIE(E - f ForiaeR -
e Violet Noise :

Flayiowet (1)) o< f2

SRR Z O SRR FE(EIEEE R TS © F FoREILEE R #IEE - [ TR -

285%E (Properties)

Module
E Moise
white ka

EH Source
Timelnit sec
TimelLength 1
SamplingFreg 1000
Datalength 1001
Amplitude 1
AmplitudeOffset 1]
TimeStark 1}

‘ MNoiseType
ST SYUES THSME
TimeUnit BRRETEEAL » AR RZFD (ps) ~ 280 (ns) ~ i (us) ~ ZF> (ms) ~ Fb (sec) >~ sec

43 (minute) ~ B (hour)~ H (day )~ H (month) ~ & (year) °

TimeLength BRI - I B fy TimeUnit o 1
SamplingFreq HUBRARES » BEAT IR [ A T S (RS - 1000
DataLength FEAEERIVERHRE - BIAEILAYHURRE © HUEEARER < IFERE + 1 - 1001
Amplitude FEaR 2 IR o 1
AmplitudeOffSet  F:IRIE 2 EiE= - 0
TimeStart SEE R R R - 0

DL 2 8EEE BFTARITEILA » DU AHER » RIS ES 2 S8ECE -
Gaussian Noise 81 Speckle Noise #23E %28

TR SHER THEL(E
Sigma ( Gaussian ) HEE TN R 1

Probability (Speckle) E%7E Speckle FEeHas4E 1% - 0.005



http://zh.wikipedia.org/w/index.php?title=%E6%9C%9F%E6%9C%9B%E5%80%BC&variant=zh-tw
http://zh.wikipedia.org/w/index.php?title=%E6%9C%9F%E6%9C%9B%E5%80%BC&variant=zh-tw
http://zh.wikipedia.org/w/index.php?title=%E6%A8%99%E6%BA%96%E5%B7%AE&variant=zh-tw

5.2. NOISE

#iBl (Example)
R -

1. LA Source / Noise 17 {EA [EFEIEMNFE ISR » 23LL Viewer / Channel Viewer 4&H -

I Viewer [1]

b1 Viewer2 [2]
»r L Viewer3 [3] |
»b! L Viewerd [4]|

wr. | ViewerS [5]|

w
-

| Viewerf [5]

v

b Viewer7 [7]!

white
1 T T T T T T T T T
U ]
I
Bl |
i |
I |
i
- | | | 1 1 | | | 1
a a4 oz 0.z 0.4 a5 )] a7 0.2 a9 1
time (sec)
Gaussian
4 F T T T T T T
.2 -
1 1 1 1 1 1
a 04 0z 032 0.4 05 0E 07 0 09 1
tirne [ sec)
Speckle
. T T T T T T T T T ]
| V ’ v
L I I I 1 1 I I I 1 i}
a 04 [ 0z 0.4 05 0E [l 0 09 1
tine { sec )
pink
T T T T T T T T T
2 =
DW \W
-
1 1 1 1 1 1 1 1 1
a 04 [ 0z 0.4 05 0E [l 0 09 1

time (sec)

355
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brown

| T T .‘LL'\;“ T T T
&”\A\#JM‘J M
|/ ﬁ"rn‘*w”“v\\w i ARSIV

RV

iy

2r 1 1 1 1 1 1 1
] 0.1 0z 0.z 0.4 05 )] 07 0.8 09 1
time (sec)
blug
T T T T T
1 1 1 1 1
a 0.1 02 0z 0.4 05 06 [l 0 09 1
time ({ sec)
wiolet
T T T T T T
20 -
a
20 -
1 1 1 1 1 1
a 0.1 02 0z 0.4 05 06 [l 0 09 1
time { sec)

2. FEPARMEEFERWITT B ¢ 1 Pink Noise {5 Compute / Transform / FFT {17 85854 - H Conversion / Map
ToReal » FHjff ToReal §1f Properties / MapMethod 5%7E & PowerSpectrum - B 50 FARRE A FE(E KRS - BISE
RN EE (H AR Map to Real H 5§ Viewer F1HY YValueType %5 Powerspectrum ) ©

Properties

E ™ap to Real
Map Method PowerSpectrum _'I

Module

Map Method
Mapping method

FFT - ToReal

0z F

| 1 | 1
] 10 20 30 L] 50 =] 70 20 an 100 110 120
frequency (Hz )

3. WER 2 WIEAFEEEATHEFI R Brown ~ Blue ~ Violet % H AW A R » 41%f Blue Noise AJf5 N Z SHEE A EAHE -
A 5, Blue Noise Z Sz # A IEEL AR -



5.3. SINE WAVE 357

FFTZ - ToReal
osF T T T T T T T T T
o b .mtww‘u‘mww‘lu . . MWWMWMM
] 50 100 150 200 280 200 250 400 450 500
frequency (Hz )

4. % Noise Type %7€ & Gaussian Noise * H Time Length 5% /£ 100 ) » DL Viewer / Histogram Viewer A]DIEH
Gaussin Noise WY4tatE 718 - Ho-#HHI4REN Ry &5 M

Histograrm - CH1
15000 F T T T T T T T T T

0000 = -

Times

S000 — -1

FHEE#E4S (Related Functions)

Channel Viewer ~ Fourier Transform ~ Map To Real
B

1. http://en.wikipedia.org/wiki/Colors_of noise

2. http://en.wikipedia.org/wiki/Gaussian_ noise

5.3 Sine Wave

BRI IESZRG -
ERBH (Description)
2t BRI - BRER N WEE > T = {to,t1,...,ty_1} » AI—IEZREERGE Taine(t:) FIRTRS

xsine(ti) = Asin (wti + 0) +V

Hepr A ZrfE > w 2R (Angular Frequency ) > 6 EHIAMF - V BIRIEZFEE © Tifei A28l > A ZE
BHRRE f > MIEAERL :

2% E (Properties)

Properties
E Source -
TirmeUnit sec
TimeLength 1
SamplingFreq 1000
Dakalength 1001
SignalFreq 10
amplitude 1
ArnplitudeCFfset 1]
Phase 1]
TimeStart 0 =
Module



http://en.wikipedia.org/wiki/Colors_of_noise
http://en.wikipedia.org/wiki/Gaussian_noise
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S SRER THERAE
SignalFreq [LaHat >z EEAER - B AIFREREZEE OFE > 208% > JFaEE ). 10
Phase YItEE A - LA BB 0

HAth 5 285525 Noise Source
#if (Example)
TESZ0R Z T

1. Source / Sine Wave ZET7 5% -

5

AN

1E Sine Y Properties / Source # > TJ 1L HIHYHUEE#% (SamplingFreq) 5% € FFHELE 1000 > FHHEHR
(SignalFreq) %5 10 °

2. A% EH Phase (¥4 ) B 90 > 0LLIEZR B 0T 88 AbRo20F (Cosine Wave ) o

Properties
E Source -
Tirnelnit sec
TimeLength 1
SamplingFreq 1000
Datalength 1001
SignalFreq 10
Amplitude 1

.C\mphtudeOFFset

90|I |

TirneSkark -

Phase
The phase in degree

Sine

VAV

tlme (sec)

-

o

3. 3 Amplitude % 3 » AmplitudeOffSe t %y 1.5 » FE%E TimeStart % 2.0 » SignalFreq % /5 0.5 > B][1& T 71 [E]
i
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A
Module
B Source
TimeTnit sec
TimeLength 1
SamplingFieq 1000
DataLength 1001
SignalFreqg
Amplitnde 25
AmplitndeOffzet 15
Phase a0
TimeStart 2
SignalFreq

The frequency of the to-be-generated danal

Sine
g T T T T T T T T T
e -
a e A
2 i S
o < -~
e i #
Vd 3 -
ok P
1 1 1 1 1 1 1 1 1
2 21 22 2.3 2.4 25 26 27 2.8 29
tirne [ sec)

52 (Related Functions)

Noise Source ~ Channel Viewer ~ Square Wave ~ Triangle Wave

5.4 Square Wave

FEILTTHG ©
EBH (Description)

/7—\ xsquare(t) 2%’7—‘7\55& ’ EU

A+V, 0<t<sf~l+40 )
xsquare (t) = frsquare(t + f7 ) = zsquare(t)
—A4V, sfl+o<t<fl+0

Sb A RARIE - [R5 ROTEEIEBERS G RBIIFT S 2 OIR (symmetry) 6 REMEHIA - V RIE
2 TR -

2855 E (Properties)



360 CHAPTER 5. il9JRi54H (SOURCE)

|
Module
E Source
Tirne it BC
TimeLength 1
SamplingFreq 1000
Diatalength 1001
SigmalFreq 10
Aplitnde 1
A plitndeOffmt 1}
Phase 0
Sammmetoy 0.5
TimeStart 0
Svmmetry
Symety mod ifications to the wave shape.

SETE SHUER THEE
SignalFreq BEERsk 2 EREIRR - B RIFHRE 2 F# OXF > 2% JFadlE) - 10
Phase PG ATE - LUARE Ry - 0
Symmetry BEURIHI SRR - SRSRR— (SN - SRERE AN TR ZLEfIE s s - 05

INAREHIEE TR 1 — s -

HAh B 2552 Noise Source ©
#if (Example)
T2 BT

1. BL Source / Square Wave #T7.1F52F °

Shuare
1 T T T T T T T T T ]
| J U _
't | | | 1 1 | 1 1 1
] 0.1 0z 0.3 0.4 05 06 07 o] 04 1
tirme { sec)

1E£ Square Y Properties / Source # - AJHIFEFIRYAUGES A (SamplingFreq) 5% 7€ RyFHECE (1000) - SRS
(SignalFreq) 3%/ 10 -

2. Al EH SignalFreq 5 Amplitude % 3 > AmplitudeOffSet 5 2 » Symmetry £ 0.4 (Bl s) > FaE
TimeStart £ 2.5 > oJ{5 NFIETE :
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|

Module

£l Source
Time it BC
TimeLength 1
SamplingFreq 1000
DataLength 1001
SipnalFreq 5
Amplitnde 3
AmplitodeCffaet 0z
Phase 0
Bammnnetny
Tivnes tart 25

Svmmetry

Symmetry modifications to the wave shape.

Square

A
\ 4

1 1 1 1 1 1 1 1 1
25 2.6 2.7 2.8 2.9 3 3.1 3.2 33 34
time (sec)

fHBEFE S (Related Functions)

Noise Source ~ Channel Viewer

5.5 Triangle Wave

HEIL =R
ERBH (Description)

% xtriangle(t) 2%—‘5%555 > EU

Arrv, o<t<sfl+0
A= Lt =sf ] +V, sfl40<t<f+0

1-s

xtrianglc (t) - xtrianglc (t + fﬁl) = xtrianglc (t)

Heb A LRIE - SRR s AR RN RSB G 2 LLFIE (symmetry) - 0 UM - V RIRIEZ
TR -

2855 E (Properties)
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Properties
& Source ; =
TirmeUnit sec
TimeLength 1
SamplingFreq 1000
Dakalength 1001
SignalFreq 10
amplitude 1
ArnplitudeCFfset 1]
Phase 1]
Symmekry 0.5
TimeStart 0 -
Source
SHHTE SHES THEE
SignalFreq SEERER Z TR BN RFRIRRE  fIR CER > 2% > JEAEE) - 10
Phase WG AME - DUAE R EAL - 0
Symmetry (EBCRIATETRYE - SR —(EEP - AR BN LLBIRE s> 0.5

Bk 1—s-

HAthIH 285555 Noise Source ©
#iB (Example)
HI =N
1. DL Source / Triangle Wave ZT7 =)} o

e

Triangle
.*I K f X f ,.lf .*f / X.*'I je'r
ok f f Jf I.-'Jr I.-'I I.*I X / ‘j
I"f I"'rz /f f.-' fl} 2.* X X K I.-'f
a 0|.1 0!2 0!3 0.|4 D!ﬁ D!ﬁ 0!? 0!8 cu!g 1
time (sec)

2. B[ AmplitudeOffSet % 5 0.3 » EH%E TimeStart £ 0.3 » SignalFreq %5 4 > Symmetry %5 0.7 » 5]5 N5

W

Properties

E Source -
Tirnelnit sec
TimeLength 1
SamplingFreq 1000
Datalength 1001
SignalFreq 4
Amplitude 1
AmplitudeOFfset
Phase 1]
Svmmekry 0.7
Timeskart 0.3 =i

AmplitudeOffset
The amplitude offset




5.6. CUSTOM WAVE

Triangle

03 0.4 05 0.6 0.7 0.8 0.8 1 1.4 12 13
time {sec)

fHFFE < (Related Functions)

Noise Source ~ Square Wave ~ Sine Wave ~ Channel Viewer

5.6 Custom Wave

BT AAKAINE 2 SRR T2 -
285%E (Properties)

El

[Bemon |

SO SEEE THEAE
Expression R EAEANGEZ HIET,  sin(2%pi*x10%t)

HAth 5 285527 Noise Source ©

363

Expression a ] sin + cos * tan » exp * asin %4 FIECREE - 7EILEL Math $Pify fo BERLFT 945 Flse & —bE (]

2% C sharp Fi3cig 2 B2 « FREBROTHIRZE o THE pov(a,b) -
#iBl (Example)
T — AR R L AR R AR ARG

1. i1 Source /Custom Wave » Wi55%E Custon wave IYHFRE 2 ([FF]jAHZL) » Expression

T2 BB A sin(200 - 2)

v
TR 0o ()

Exprossion
Ui o ogmsion o e o gl

frH Viewer A[EIZZEEIAIT -

CustomWave
T T T T T T T T
1 ¥

i’ |
|
s |
ol i
|
|

-1 1 1 1 1 1 1 1 1 1
i 0z 0.4 0.6 nsa 1 1.2 14 16 18 2

time {sec)

==

A AE

ATNE o I

15 FIBI T short-term fourier transform B3 | EAPRIELLHFE » FUESURREAIT TR SERHERE

ELFABERT -


http://msdn.microsoft.com/en-us/library/system.math_methods.aspx

364 CHAPTER 5. #HsR)RI54H (SOURCE)

v I STFT i,}_»; LI TF Viewer [2] |

Customave-5TFT

140

120

100

20

=10}

frequency { Hz )

20

a 0.5 1 15 2
time { sec)

2. [EIRERRTATRE T —(H tan~"(e320) :

Customyave
T T T T T T T T T

| | | | | 1 1 | |
a 0.1 0z 0.3 0.4 k] k] o7 0a o] 1
time {sec)

HHBRF5< (Related Functions)

Noise Source ~ Channel Viewer ~ Short Term Fourier Transformation - Math

SELH

http://msdn.microsoft.com/en-us/library/system.math__methods.aspx

5.7 Impulse*

*Only in Professional*

EETTARE RS

g#BH (Description)

<t BfURIFH > RER N EH - T = {to, t1, ..., tn—1} * —ESEEAIREERSE Timpuse (t:) FTRRF


http://msdn.microsoft.com/en-us/library/system.math_methods.aspx

5.7. IMPULSE* 365

mimpulse(ti) =A- U(tl — T) +V

1, t=0
u(t) = .
0, otherwise

B T REBEANRER > A BikiE -V 2IRIEZFEE - FIEE N6t =T OIAyIRE NSt - B
Gaussian ~ Square fz Decay :
e Gaussian :
_ (t—tg)?

5Gauss (t) = 1 € 202

oV2m

BEFEER AT ik = 23] Normal Distribution » to JUENRESF AN E > o FUEAREIRIEE > o B0 - JRERR
IRER > ABRET 5E EMR T -

e Square :

5 (t)* A 0<t—tyg<w
suarertl 0, otherwise

PEFEARETAT O —(E B R N TR > to FEARE S AME - w AETTIREERE » w BN » BT 52 £k
-
e Decay :
A, o<t—to<w
Osquare(t) = {Aeto""“’_t, otherwise

AR AT (U — (8 B A/ N 70K - Rl Exponential Decay &3 » to JAEHRESAALE - w (ARITHRE
AVRE > w )N - BRI 58 KT -

28E%E (Properties)

Froperties - 0 x
E Impulse
Impulseshape Gaussian
Skark 0
Sigma 0.005
SingleImpulse False
Interval 0.2
Positivelmpulse True
ST SHES THEZE
ImpulseShape AP RE » B] B Gaussian ~ Square ~ Decay = Gaussian
Start AfE A LRREf 0
SingleImpulse BB HEABE—IRE - False
Interval AT B e ey TR e - 0.2
Positivelmpulse 2% ERE A IFAIIRTE - True

Hrf > ImpulseShape = Gaussian » 2 ] —{E& 8

SYHH SBER THERAE
Sigma 2% E Normal Distribution Y& & » sigma #k/)N - B #kZER - 0.005

Hir > ImpulseShape = Square » 267 —{E < 8:

SHE SEER THEL(E
Width SCETIPHRE RS > ESOE Ry 0 0 EFRRERE Rl A GRSt RIREHIIFEE - 0

Hrr > ImpulseShape = Decay @ 2 T —{EH ¥
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CHAPTER 5. il9JRi54H (SOURCE)

SH SEER

THEE

Width SOE T IHREI R > ES0E R 0 0

RE

2
534

Decay SCE R 5 S (B MRS el ek -

JE Ryl AGHSERTREAYEIE - 0

0.005

Properties

Module

E Source
TirmeUnit sec
TimeLength 1
SamplingFreq 1000
Dakalength 1001
Arnplitude 1
amplitudeCffset 0

TimeStart

HAtr A 2 %552 Noise Source °

#if (Example)

REENSE 2 T ARERRSRAVER R AT -

1. DL Source / Advanced / Impulse ZETZAK{EENST > LA Viewer / Channel Viewer 48 H & -

Impulse

,] L T T T T T

0.5

2. Fi Impulse $# % Compute / TFA / Short Term Fourier Transform 7#

Viewer BREESR -

0 0.1 0z 0.3 0.4 0.5
time [ sec )

06

0.7

0.s

St
)
=

0s 1

&L Viewer / Time-Frequency
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Impulse-STFT

500 0.00s

400 0.004
Il
T 300 - - o003
-
[)
5
= 200 0.002
=

100

: ASSASSASSA
1 0.2 0.3 0.4 0.4 0.6 o7 0.g a

1] 0.

I 0.001
1

3. &% E Impulse {JZ:8f > Sigma =0.0001 - # Sigma FHFEH/N » £ Channer Viewer H[EJ BT 52 EHRE » £
TFA Viewer RE/E R EFIHEB AR -

9
time [ sec )

Properties
El Impulse

Impulseshape Gaussian

Skart 1}

Sigma 0.0001

SingleImpulse False

Inkerval 0.2

Positivelmpulse True

Impulse

,] L T T T T T T T T T ]
0a - -
D....|....|....|....|....|....|....|....|....|....

0 0.1 0.2 0.3 0.4 045 0B 0.7 0.a (IR 1

time [ sec )
Impulse-STFT

500 0.001

400 0.0005
M
T 300 - o 0.0006
=
i}
c
fil]
= 200 L 4 00004
E

100 0.oo02

time [ sec )

FHB$S4 (Related Functions)
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Noise Source ~ Channel Viewer ~ Time-Frequency Viewer ~ Short Term Fourier Transform

5.8 Jaehne*

*Only in Professional*

77 Jaehne signal °

E?BH (Description)

<t BUEERHE > RER N VB > T = {to, t1,...,tn-1} > Jachne sHERAIER

. 702
xJaehne(ti) = Asin (2]\7) +V

Hr A ZxiE > V Bk PR -
285%E (Properties)

Properties

Module

E Source
TimeLnit: sec
TimeLength 1
SamplingFreg 1000
Datalength 1001
amplitude 1
ArnplitudeCFfset 1}

TimeStart

*F
#if (Example)
Jaehne 5% 7 1T > AGKF Jaehne FHSGFAET TR 3T -

1. Bl Source / Advanced/ Jaehne 217555 » WLl Viewer / Channel Viewer 4&H[EF -

W

HrEk S Noise Source ©

Jaehne

.] [ T T T T T T T T T I
|
|
|
0§ II
|
|
‘I

Tt 1 1 1 1 1 1 1 1 ]
0 01 0z 0.3 0.4 0s 06 07 [HR] 09 1

time [ sec )

2. F Jaehne % Compute / TFA / Short Term Fourier Transform #H# » £{%& A Viewer / Time-Frequency
Viewer BUR&EF > Jaehne FHSAAL Chirp 5157 - FEZIGRI N0 - FRGFHEZE 0 -

E_—; D vewer 1]

b L STFT »'—-} I TF viewer [2] |
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Jaehne-STFT

500 ]
0.0z
no1s
0ot
0.005
DD 0.1 0.2 0.3 0.4 0.s ) 0.6 07 0s8 0s 1

time [ sec

P [¥5) =
= = =
(=) (=) (=)

frequency ( Hz )

=
[}

HHBRF5< (Related Functions)

Noise Source » Channel Viewer » Time-Frequency Viewer » Short Term Fourier Transform

5.9 NI-DAQ*

* Only in DAQ Module*

NI-DAQ Fy Visual Signal I NI &RHER-RHYPREIE L > EigHE NFMAX RUSHER-CBEEH AL Visual Signal {5
HE—PHI R -

fiE IR

WS NI #EEF1% o oA E4EnE_E T HEEEENFE T NI Measurement & Automation Explorer (NI-MAX) » NE5ERK %
(EETEL AR A > DAQ BAHAHHEA -

£ Visual Signal #J Network &% B EA M - {KEE{E Source\DAQ\NI-DAQ Uit NI-DAQ Jtff - JTHFE R~
.

FETCIF BB RO B Ao S EREE Property 1Y Open NI-DAQ Interface BIH[BEH NI-DAQ HY#E(ES M

Module
= NI-DAQ
Cipen NI-DAC) Inferface No data imporied| I'

Open NI-DAQ Interface
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NI-DAQ

F?EEQNI—MAX-‘H Ml Measurerment and Automation Explorer {MI-hlfih |~ HENI-MAX E%ﬁﬁ%ﬂ
T~ Open NI-MAX |[ Retresh 4~
Data Acguisition
Sample Time (3) Awailable Tasks
an SoundP Task_1CH
heretly | e mdracaeraa-aen
EEESE - Sample Rate (H2) yoltageTask_3CH
ERRsR 5 - 25000 | o .
mﬁ%ﬁﬂ Data Length ~ o] {55 FR AR AN %
\ 25000 |
E*ﬁﬁ?ﬁ""" Self-Test (-]
,-0 Qo L EAERERZEH
ﬁﬂm;ﬁm{/ |Vo|tageTask_30H selected. X
l Impaort ’” Cancel ]
- ] Pl I- bl s N
AT | EE || s NLMAX fE By -

401E NEMAX 3SES8 - 1) NEDAQ B R Jpsrany

4
ﬂﬁ%’f Task Y ={E2 %[0 NI-MAX HyFHE -

SEIRTESt ot @ s S T Task 275 IEHERE L HEENF -

& UREfRLE - BT ; FRAETTHUEEE » FESITHARIERF o] 4% O k> ERBITEERATE T ILE - A2
A B R o b — ORI -

HIT5ER% - H E%%GE’E@)\ Visual Signal DUEIRE T

Available Tasks F1EIRF NIE-MAX FRRERGESE (Z2HIF) NI-DAQmx Tasks » T EIALARHEFLE)  Mi-R[EHY Task
FHYREAY Rate (Hz) K Samples to Read (EB4FEFERE ) 243 FsE A NI-DAQ Y Sample Rate (Hz) I Data
Length » % NI-DAQ H{TTHEAEHUERE Sample Time (s) @ /D HEHAEFTESINTREZA(E -



5.9. NLDAQ*

dvanced Timing  Logging
Data Acquisition
Available Tasks

Sample Time (s} all~
SoundPressureTack 1on] e 2] " Veltage Input Senp
SoundPressureTask_3CH Settings

Sample Rate (Hz)

25000

Data Length Max : Wolts -
26000 i =

SelfTest L

O O " Terminal Configuration
[voltageTask_3CH selacted. ~ | ks Pseudodiferential v

Custom Scaling

\ <hoScale = -
.

Acquisition Mode Samples to Read Raate (Hz)

M Samples vl | 25k| | 25k

{3 NI-DAQumx Task | % Comnection Dingram

File Edit ¥iew Tools Operste Help
=) My Bystern @ Bun o+ Add Chammels 0 Remove Channels 7 Show Help
= E Data. Neighborhood
.
= .
(3 SoundPressure Task_ICH . :_
{87 SoundPressureTask_3CH E
5t Voltage Task_3CH s
5 Devices nterfaces = .
A4 Seales
! ! | \ ! ! ]
&1 Sottwas 0.4 05 0.6 0.7 0.8 0.8 0.999¢
i I71 Drivers ——— Tirne
O Remots Systerns [ Wi-DaQ =1 AutaScale V-ids
Ml Measurement andédutomation Explorer (WI-MAX)
[ Open M- | Refresh_|

28R
MRS RERIIA T -

ST SHER

TR (E

Open NI-DAQ Interface FJ5H NI-DAQ HY{EH /1 1E » =TEHEL/ B NI-MAX #4E -

No data Imported

Module
E NI-DAQ
Cpen MI-DAC Inferface No data imporied| HL I
&N

Open NI-DAQ Interface

#Hl

NHZEEEERH DAQ HIEERTTA -

L. ¥ DAQ T - ST AREI T NI-DAQ 77

371
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48 Yisual Signal 1.4 Professional

CHAPTER 5. :H5RJEfE4H (SOURCE)

File  Edit
AZRER 8 LLEE A

Wiew Layout Toolz Help

< Projectl

% NI-DAQ

-3
Refresh I

i Open MI-MaK |

Data Acquisition .‘

Sample Time (s) Available Tasks

Sample Rate (Hz)

[ ]

Data Length

[ ]

SelfTest

QO

|Smpped |

123

=N

Prajecti® | x

1
[

MI-DAG updated.

= QO
[ 1

Module
Bl NI-DAQ
Open MI-DAG Interfac No data imported

Module

1%

2. BERH Open NI-MAX >
3. PEEAE NI-MAX i Task 14[5]%] NI-DAQ 11 -

¥ SoundPressureTask - Measurement & Auntomation Explorer

File Edit ¥iew Tools Operate Help

=0 My Syetem = Bun ~ < Add Channsls

. Sawe

3 Remove Channels

¢ Bhow Help

Amplitude:
o
1

-1

i IVI Drivers
@ Remote Svstems

1 | ! 1 | I 1 ! | 1 1 ! ! 1 1 | ! | 1 1
0 10 20 30 40 50 60 70 30 90 100 110 120 130 140 150 160 170 180 190 200

wmn misterTe

Time
AutoScale V-Axis

Configuration | Triggering ” Advanced Timing " Logging |

Channel Settings

(HEE] o []*

Sound Pressure_L
Sound Pressure_2

Sound Pressure Setup

EH settings | W Device " #,_ Callbration |

Signal Input Range

Max Level (dB)

Scaled Units

Pascals ~

Sensitivity Tex Source Tex Yalue (A)
| 10 ‘ | Internal | | Zm

Sensitivity Units Terminal Configuration

Click the Add Channels button | mv/Pa - ‘ | Pseudodifferential " |
{+} to actd more channets to dB Reference Custom Scaling
e tast. | 200 ‘ | <No Scale > v | /@
]
Timing Sektings
Acquisition Made Samples to Read Rate (Hz)
M Samples - ‘ | 25,6k | | 25.6k
~ y :
{ﬂ NI-DAQwm Task |42 Connection Dxagxam|

4. £ NI-DAQ /1 H % Refresh ¢ Available Tasks fi{i HERFIAFE NI-MAX #rigfg Task &E:fl
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5. MEE2BULAMERIE F]IT -

NI Measurement and Autarmation Explorep (Wl
[ Qpen MI-Wa | Refresh
Data Acguisition 4

Available Tasks

Sample Time ()

L |
Sample Rate (Hz)
25600 |

Data Length
25600 |

Self-Test :ﬁl

[Olo

SoundPssureTask selected. |

Impaort ” Cancel l

6. FEFFRTSEEE > BEBE Import RFEEIESE A Visual Signal °

Ml Measurement and Automation Explaorer (- e

[ Qpen MI-Wa || Refresh |

Data Acguisition

Available Tasks

Sample Time ()

L |
Sample Rate (Hz)
25600 |

Data Length
25600 |

Self-Test :ﬁl

IEnundPressureTask: 3%28600 acquired. I

6|[ Impaort EI’ Cancel l

7. FIH Viewer [BrR&ESE - 4L TIE] -
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|
1] 0.1 0.2 03 0.4 05 0B 0.7 0.8 09
Time [sec]

2Lk
1. NI Hardware Driver NI DAQmx : http://sine.ni.com/psp/app/doc/p/id/psp-268
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e EE4H (Viewer)

6.1 Annotation*®

*Only in Professional*
BRI EHAE Channel Viewer fz XY Plot [ » ] DUEE Ef0 EAGREBIE 4R -
E?BH (Description)

SR EEE (Elipse) » ZK3P4R (HLine) ~ /KSPlE# (HRegion) ~ H4R (Line) » #E4! (Rect) » #1305 (Text) »
FHL (VLine) ~ T HESK (VRegion) FEEETIRE -

2855 E (Properties)

IS EESEA SR o) SRR » MIRSRE &REFUE » AL Channel Viewer 3¢ XY Plot HYREHEH: Bk
GBS B B G B S5 A -

HHSE:
SHE SEER TR (E

ZOrder ERFrAERYE > B EEECR © JRERNESE T - Bl -1 iR &R M| - -1
NZ 1 RBREERER -
LinePen DIEEHAEIE e - AT EEEE (Color) » SHERER (DashStyle) - BASHEZE  Color — Red

(Width) > MBS EAE Text HRHEHE - DashStyle =
Solid
Width = 1

Ellipse (EfEE) + Line (E&RFE) » Rect (JERUREGE) 228

2 SBER THEL(E
Start [ R L EEC RS - s Ry B AR > ARG E A TR X=0"Y =0
End [ Y ARG > JEAUERS R R e b B X=1'Y=1

Text (FHEE) Z28:

S S2EER THEH

Text ST - TEXT
Position — SCFEFTEALE Z EITEL X=0"Y=0
TextColor S ZFEHED o Red

Textfont — SCFFH - AU/ ~ FHE ~ B STRERAVEIIRASFTHEA R FRLME - T8 Arial » R/ 10 »

HRegion (ZK-PERIKHIfFRTE) B VRegion (HEEERABIHITE) 228

375
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SEATH SHER THEE
Positionl el g 0y SRR A 0
Position2 4 & PEAEAR R o 1
Pixellndent 35 4628 (& - 0
Colorl B R - Red

Color2 (REEZBR o REIER 2 BHEEy colorl B color2 DUHTE > U ABSEREILLFE S - White

HLine (ZK-P4REFRETHRE ) B V0ine (EEARFEETIRE ) Z 2%

LWL SWER TR

Position SRRPT(E 2 RS - 0
Pixellndent ¥R ZGEEHEE 0

#if (Example)
HFIESZ R T ©

1. BL Source / Sine Wave ZEI71F5Z 7 LA Viewer / Channel Viewer B H45E R » Wi Channel Viewer Y228
ViewerHeight %7€ & 400 -

Property @
4 Appearance -
BackColor [ ] White (o
ViewerWidth defanlt (750}
YiewerHeight 400|
ListOrder 1]
EetainPlot False a2
ViewerHeight
Viewer Height

2. HFEIE View NI Rect ~ Ellipse ~ Text » Wi Properties {41 N % E:

_ Miewer [1]

SE Rect 280 EEIFTR
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SOE Text 2840 EEFTR

3. ?%Zo-i*itﬁﬁﬁ?ﬁ » ASE] T R -

Sine
o ]
0 0.1 0z 0.3 0.4 0.4 0.h 0.7 0.8 049 1
time [ sec )

4. % Line  HRegion + VRegion [E{§#% F Viewer » QIEFTR - WK NIV ERERITET#E— S 1EE:

_ Miewer [1]

b 0 A A .

{0 Line il

(L] Ellipse

{0 Rect N | 1 HRegion
¥ ]

Properties -« 0 X
E Annotation
Forder -1
Start {%=0.2, ¥=-0.5}
End {x=0.4, ¥=0.7}
LinePen DarkGoldenrod, Dot, 5

SCE Line 22840 EEIFTR

Properties -« 0 X
E Annotation

ZOorder -2

Positionl -0.5

Position2 0.5

Pixellndent 1]

Colort B red

Colarz ] parkTurguoise

RE HRegion 2840 L EIFTR
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E Annotation
ZOorder -3
Positionl 0.25
Position2 0.75
Pixellndent 1]
Colort [ seaGreen
Colarz [] Burlywood

IE VRegion S840 EEFTR

5. ?ﬁo%ﬂﬁé@?ﬁ C GRREILLTAYE L.

Sine

0 0.1 0z 0.3 0.4 0.4 0.hG 0.7 0.8 ng9 1
time [ sec )

6. K5F B ATEI 22 HRegion » B RN > AR DUEHT HRegion 2 4G[E/ 5 NHYHIE > HANAYERRE AR AT DL
FIHEIR AR RIS - AREAES BN E T AL ESGE0E, -

Sine

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.5 0s 1
time { sec )
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Sine

] 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0s 1
time { sec

1HE#fS4 (Related Functions)

Channel Viewer ~ Sine Wave

6.2 Box Plot Viewer*

*Only in Professional*
tasl )T alE -
#2HH (Description)

Box Plot Viewer 24t FAY—fE4gE 720 o K —FRHAVEUE DA 8 ~ DUy 2 — (8 iU oy 2 = 8 R it » 48
H—T7&  HEER )T eIV E SRR B [E Bt ME - 7L R 4R &R -

SHEE (Properties)

AL 2 E (real number ) ~ #8§ (complex number ) » B (single channel) 8(% /@78 (multi-channel ) » regular

= Indexed AVERESE (signal ) B Z:RGE (audio) B A » H XL (H:AFH A - 28 Appearance - Fontsand Colors -
Grid ~ Title BELE4r 55267 Channel Viewer » FNEEGHH Box Plot Viewer FriGHE IS8 -

Properties

BrushColor ] LightGray -

BorderColor Il Black

TicksLabeldngle 1]

MaxMarkerstyle Circle

MintarkerStyle Cross1

MeanMarkerstyle Filledsgquare

MaodeMarker Style None =
Appearance

BoxPlot Viewer Z8E

SHATE SHERER THEAE
BrushColor el S NS HYERIBEE - LightGrey
BorderColor Bl e R ERBEE - Black
TicksLabelAngle — J5&lE T S FHEY AL (degree) e 0
MaxMarkerStyle — EEEF|HHH AMEFTHEHRTSE - Circle
MinMarkerStyle 85150 &/ MEFr{E AT - Crossl

MeanMarkerStyle — S851 - PHEFTEFHRIFTHE FilledSquare
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#if (Example)
4k —{|# Brownian Noise i CustomWave » F§ Channel Viewer 484 51587% » F DL Box Plot Viewer 48 WiEHEEAY T
&=lE -

1. f£ Source / Noise 2 17—{EFEN Noise > §H%E Properties / NoiseType & Brown > $#E&7E Source / Custom Wave
T —{ CustomWave » {F Properties / Expression H{irfiii ABT sin(2%pi*10*t)-3*pow(t,2) » Fx{& A
4HERFR S [E—{E Channel Viewer 1 » FEEBITRGEEI T BFTRIVEER

Viewer
| w ’\MW\M“Z\JWN W
L L - o3 X timen(sseﬁ)

2. £ Viewer / Box Plot Viewer Z 17— Box Plot Viewer » & Noise B CustomWave ## A Box Plot Viewer >
BirEHEARE s aE -

Box Plot

Noise-CH1 T Customiilfave-CHA

fHEFS S (Related Functions)
TF Viewer - { & /1H > Map to Real °

6.3 Channel Viewer

Channel Viewer FNIREE AR AT 7T FURGERITR 48 B 2K > DAEHE EEFE— PVt s Hr Bl s -
EREH (Description)

Channel Viewer 4 HESRERAY T E - o] DUHEIZ AT A EBRRHSERST SRS Falt o B e R IRE(E &R
P HEAVIRF T BSER AN > /NGRS R g B2k

SBEXE (Properties)

KA E (real number ) ~ 8 (complex number ) » B3H7E (single channel ) 224 3@ (multi-channel ) » regular
5 Indexed E’JEHEJ@ (signal ) B EERIE (audio) F AM A - i BB Z2H(EFRSTE A o A Channel Viewer HJZ:%]
%o NHEESTE I -
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1. Appearance

CHANNEL VIEWER

381

1£ Viewer t5H4H 0] DIEEEL DU N U 268 ; 2 BackColor ~ ViewerWidth -~ ViewerHeight ~ ListOrder - 5F4HAY
SREH > IS ERIENESE -

Properties -
E Appearance
BackColor [] white
WienerWidth default (600}
ViewwerHeight default (200)
LiskOrder 1]
RekainPlot False
Channel
Fonts and Colors
Grid
Module
Representation
Title
ST SHER THRE
BackColor RUE L E AR - White
ViewerWidth FEAEBIEI IS > DL pixels By EAL o 650
ViewerHeight @ @RIEI A - DL pixels RyHfir - 180
ListOrder SE B 4E R AR o e Viewer HYEETLIERHE
5]
RetainPlot SEE SR IREEY > WIREE True » EifF#H#1%ZE Channe False
Viewer HYREZAMIER @ EIPEE &I - e E False » AllfE
TEHHER
2. Channel

Properties

E Channel
Channel Count

Multi-Channel Display Overlapped

Show walue Channel Channel 2

ListOrder

List arder of the plot block.
SR SYWES THEE
Channel Count #R Channel Viewer JTAHEUTAYERSREEE - (FAEESD)
Multi-Channel Display — JEafsR@#ey 7= - AEBEEL (Overlaped ) FI3BARTI4EEL Overlapped

(List) Fifd -

Show value Channel il AR5 & Multi-Channel 5024080 A EH5E > /3% € ShowValue  Channel 1

Channel $57E{#HH Show Value HFEEEERAY Channel i} -

3. Representation
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CHAPTER 6. %&EfE4H ( VIEWER)
Properties -
Module
El Representation
LegendPasition None
Aukolegendilames False
Draviskyle Line
ahxisType LinearAxis
Flat Elern Editar PlotEditor
¥ialueTwpe Magnitude
Haold Plat Range False
whin auto {0}
wMa auto (1)
Y¥Min auto {-1.17910106493706)
YMax auto (1.19721149022341)
Show Title True
Show Xhxis True
Show ¥ Axis True
ST SRER THERH
TimeUnit BURENGRAYIF R BEAL - iy AT 2
LegendPosition BRI R R E - BEAEAER - AL AN ~AL AT None
MEYMG BB B BIT80E « F5a0E AR E BIT80E » oI DA AE R
fiI Legend EHEIINLE -
AutoLegendNames  3¢E & & ZARE I ARSI E B R H(EH7E Legend > #550E fy True » False
e A GRS A58 %E Legend » #5Fy False » Legend RIZFREE
PlotElemEditor Y% E °
DrawStyle sHatpaiy A= > A4k (Line) fzCESHREIFZ (Steam) o Line
XAxisType X #hAVRER] » 75 Linear Axis 5¢ Log Axis o LinearAxis
PlotElemEditor w04 Plot Element Setting /1] » L A 4REE4A& BAVESS - PlotEditor
YValueType B AREEER CRE RFEREER) F o PR o] 2= R [E A E Magnitude
2 » #EIEH Magnitude ~ Phase * Real ~ Imagine ~ Gain -
Powerspectrum ° fHEHEFEH 2254 Conversion/Map to Real e
GainReference # YValueType 5%7E Fy Gain » [EBif7 & HEHIRILEAERE - AHRE 1
FiA 2R Conversion/Map to Real »
HoldPlotRange & LR s e Ry True » BIMEE ARG ICECERS THIREM > 85T False
ik o B EY O] 4ERHAE 2 AR s FE -
Xmin e E X e ME © auto
Xmax FERE X BV AE o auto
Ymin X EE Y fhYR/IME ° auto
Ymax sERE] Y YA AE auto
Show Title R EERE o True
Show X Axis T X i e True
Show Y Axis EEHERY True

PlotElemEditor B8 & I — R &5 4 I E 4RI EG X o (FRE nT B IRAVEBHEE ~ 425 - B4 - B4~
P4 Channel £41# » DL EEENN Marker 25 > 0] DIFE Display 1ML T BHE S0 B A LRFRE 1% Channel

AEREE ©
ol
Display ChemnelNeme  Line Color Line Width LineStyle  Merker Style
I [Fine CHI . [ = [——] [T ]
v e Wl [
Disglay ALl | Hide 41l | Dome | Comel |  poby |
F.

4. Title
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Properties

B Title

XTitle:
¥ Title

R (o}

{default}
{default}

Title
Plot Tikle:

5. Fonts and Colors

SHHTH SEER THEAE

Title &% - B AREAHAY 44T
Xtitle X At o i ABEHRY X EELAL
Ytitle Y #haFE o 4

AR

383

Properties > 0
Channel
= Fonts and Colors
= Title Fonk Arial, 1Z2pt
Mame arial
Size 12
ik Point
Bold False
GdiCharset 1
GdiverticalFont False
Ttalic False
Strikeout False
Underline False
Title Colar Il bBlack
w-fs Tikle Font Arial, 11pt
H-fiis Tithe Color Il bBlack
Y¥-Ais Title Font Arial, 11pt
¥-fiis Title Color Il bBlack
n-Ais label Fonk Arial, 10pt
#-fixis Label Color Il bBlack
¥-Axis label Fonk Arial, 10pt
¥-fixis Label Color Il bBlack
ST SRER THEE
Title Font B2 A E - 875 Name (EEE447H ) ~ Size (ZEFEA/N) ~ Unit Arial, 12pt
(FHSEAL) ~ Bold (fH#S) » GdiCharSet (GDI “FrofEHIr T4 E ) -
GdiVerticalFont (&4 H GDI TEEHFA!) ~ Ttalic (HHHE)
Strikeout (fHIf54% ) ~ Underline (JE4E) °
Title Color B iEBa D - Black
X-Axis Title Font X EZIBFERIEE » 2% Title Font - Arial, 11pt
X-Axis Title Color X A FEEREEAE - Black
Y-Axis Title Font Y ElZ R RIEEE 0 258 Title Font Arial, 11pt
Y-Axis Title Color Y @i ASBAE - Black
X-Axis Label Font X sl ARG E » £2% Title Font ° Arial, 10pt
X-Axis Label Color X EhfEEC B - Black
Y-Axis LabelFont Y #hfESIEAEGE 0 2% Title Font - Arial, 10pt
Y-Axis Label Color Y fffEsl R o Black

6. Grid

= Grid
Horizontal Grid Tvpe
Wertical arid Type
Major Grid Style
Major Grid Color
Minor Grid Skvle
Minor Grid Colar

Coarse

Coarse

Solid

] LightGray
Solid

] LightGray
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SR SHERE THELE
Horizontal Grid Type [EEEIN/KFAIIS4REETE © 5 None ~ Coarse ~ Fine ° Coarse
Vertical GridType B E SR E B4R 4R E » B3 None ~ Coarse ~ Fine o Coarse
Major Grid Style F ARG TE > B3 Solid ~ Dash ~ Dot ~ DashDot ~ DashDotDot = Solia
Major Grid Color TR aREAE - LightGray
Minor Grid Style EI4arR 455 E > [8 Major Grid Style ° Solid
Minor GridColor B4R 4REHT - LightGray

#iffl (Example)
DUF H#EFIREEE /148 Audio Player HYH#E(E -

1. Source / Sine Wave FE4:—{[ Sine Wave » Ff#EE4L Source / Noise > FigF i {EzREEFIF Conversion / Merge
To Multi-Channel &&& % —{E Multi-Channel FJER5% » FFiE#8 Conversion / Convert to Audio #Eifk Audio
t& > g% E ToAudio Y Properties 1 » Sample Rate = 1000 > £z{&# Viewer / Channel F§ Channel Viewer

I Audio &2 FIBI T ik -

L
vi|] iewer [1] |
Properties » 0 X
E Convert To Audio
Sample Rate 1000 Hz
Bits Per Sample 16 bps

ToMuli - ToAudio < IS

J' JH irl.“ M M;w

D.Ei D.9 1

o

| f1'|| m %

0 D.1 D.2

t|me ( SEC ]

2. %% Sine HY Properties T SignalFreq & 400 - REE @& T BFT~:

Properties -~ 0

EH Source
Timelnit sec
TimelLength 1
SamplingFreg 1000
Datalength 1001
SignalFreq 400
Amplitude 1
AmplitudeCffset 1]
Phase 1]
TimeStark 1}

Tokdulti - ToAudio 3
T

1 T T T T T T T

-1 1 1 1 1 1 1 1 1 1

] 01 0.2 03 0.4 05 0B 0y (IR 0s 1
time [ sec )
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3. ¥% Audio HEEZFA LIT-HUMI TG - & EE! fr ERHAAHETT Audio FEFREZRAVATIE - A B P - ALEAYER

B B H AT IEAE RS ERR AL & Eﬁuiﬁﬁ HEREH Audio - ﬁﬁU\_JU\%éu% Multi-Channel = FYRi7 9 {18 2 HY
A o

Tohdulti - ToAudio B » @ (=
T T

o 0.1 0z 0.3 0.4 04a 0B 0.7 0.8 09 1

time [ sec )

4. BN e Zoom X RUELERA S NSO > #HETRUELERAFEREIETT Audio T iRREZAVRIN » W N BIFT~:

Tohdulti - ToAudio ﬂ > .@

1 T T T T T T T [

1 1 1
03 0.35 0.4 0.45 05 0.55 0B 0.65 0.7 07a
time [ sec )

'-]" . ||| | |||'

PUTN/REEE AR S BB 0] (Example) - S HEH S BEHRAHE DAY TR -

1. fE Source / Square Wave 4 —{ Square Wave > DL Channel Viewer 48 {&41[&EFT~:

" T

Properties
AhxisType LinearAxis -
Plot Elem Editor PlotEditor
¥yalueType Magnitude
Hold Plot Range True ;I_I
#Min auto (0)
Ma auto {1} hd

Hold Plot Range
Holding plot range when module is updated

2. WEEIAA/ > FH%E Channel Viewer B Properties /ViewerWidth LA ViewerHeight » ViewerWidth = 500 >
ViewerHeight = 300 » pg&1240 T [EFT~:

Properties - I
E Appearance

BackColar [] white

Wiewerwidth 500

ViewerHeight 300

ListOrder 1]

RekainPlok False
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afUare
| | | |
-1 l— — — — — — — — — — —_
o5 —
|:| - —_
05+ —
-1 - L L L L L L S | S S
L | L | L | L | L
0 0.z 0.4 0.6 0.8 1
time { sec)

3. FHBEFAG INEAKTE (Zoom X / Zoom Y) 3 T.H (Pan X / Pan Y) fatREIRE - Ea L4 HAl
AIRGTRIREE » | DIZE%E Properties NAY HoldPlotRange IAES# [ Properties / HoldPlotRange %45 True °

Properties
AhxisType LinearAxis -
Plot Elem Editor PlotEditor
¥yalueType Magnitude
Hold Plot Range True ;I_I
#Min auto (0)
Ma auto {1} hd

Hold Plot Range
Holding plot range when module is updated

4. 2M& R Zoom X T EjHFREEE ALY sec El 0.5 sec JRA

afUare

I I I 1 1 I_

.1 -

05 H

|:| - L

05 H
-1+

A R AR SRR SRR SRR |

0.25 0.3 0.35 0.4 0.45 0.5

time { sec)

5. £ Source / Sine Wave 4 —4%H Sine Wave > #5547 % [E]—{# Channel Viewer > &0 B8 € {F Channel
Viewer EH AN o @Y HoldPlotRange= True ° A DA I A SIF E#{7& 4R © % HoldPlotRange= False - HI|
B AE T —5EE - BEEZEYIEEE -
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'-i_ﬁl"lut Element Setting 10| =l
Display Chamnel Name  Line Color  Line Width Line Style Marker Style
I [Square CHI . | = [ = [+ =
i i e e N KT
Display Al | Hide 41 | Done |
WiEwer
T T T T
.1 —_
0.5 ]
|:| - —
05
A
| . | . | . | .
a 0.z 0.4 0.5 0.2 1
time { sec)

6. FAIRTLAF]A Plot Elem Editor 2R zA% 4@ E M » 7F Properties / Plot Elem Editor f#fi7 BhEEiZsH > Bk
UmiE A o

R
Mg T W e el i T Line Style  Marker Style
v feww P [—— [ o
2 [Sine:CH1 . | [~ | =] | wone =]
Disglay AL | Hide dll | Dome | Comel |  poby |

{50 FH e A v AR SR B (B R RBA (o ~ MDA RS, > BANEL S Square:CH1 HYBHE AL - &R

FEGR - ALPRA By Marker » $% T Apply (R ERIB AT -
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{HPlot Element Setting - O] x|
Display Chamnel Name  Line Color  Line Width Line Style Marker Style

I [Square CHI . [——&] [ = [+ =
z O B~ —3 [

Display Al | Hide 41 | Done |

Properties
ARxisType LinearAxis =
Plak Elem Editar PlotEditor
WiralueType Phase ;I
Haold Plok R.ange False J
*Min auto {0)
H¥Max auto (500)
Min auto {-215.356044974339) ~
Y¥alueType

The data representation of the result

7. /n#E L Channel Viewer 4&31fHHEE > AF HIE%¥ YValueType 48 B AEAYE - £ Square fE Compute /
Transform /Fourier Transform (FFT) > 4550 A ChannelViewer 43I ERHZK o

Sguare-FFT

08

| 1 | | 1 |
a 50 100 150 200 250 200 250 400 450 500
frequency {Hz )

BCAFEEEY X i BAFR > Y Bl Y ValueType 7Ha% Ry Magnitude » i YValueType £{8 % Phase » [fLHF Y fif
RAZEHEPARAVAL -

Properties
ARxisType LinearAxis =
Plak Elem Editar PlotEditor
alueType Phase ;I
Haold Plok R.ange False J
*Min auto {0)
H¥Max auto (500)
Min auto {-215.356044974339) ~
Y¥alueType

The data representation of the result
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Sguare-FFT
200 F T T T T T T T T T
200 & 1 1 1 1 1 1 1 1 1
o 50 100 150 200 250 300 350 400 450 500
frequency  Hz )

ValueType 25 By Gain I > S#E#% GainReference - Gain HE T 20 log(griags) * BALE dB » Hift log
LA 10 &JE » A Fy Magnitude » FH43HEE GainReference °

p Gain

GainReference 10

Haold Plok R.ange False

*Min auto {0) J

H¥Max auto (500)

Min auto {-381.42425319729)

Max auto (15.1310133740238) ~
Y¥alueType
The data representation of the result

Square-FFT

= T T
JIL.AMM*\M-\,&u&wWMWMMWWMWMWNMWWmMMM

-300 -

| | | | | | | | |
o 50 100 180 200 250 200 250 400 450 500
frequency ( Hz )

8. %% Channel Viewer §12:8# » Grid / Properties 41 Horizontal Grid Type = Fine » Major Grid Color= Red >
Minor Grid Style = DashDotDot - F & Fonts and Colors § Title Font = Times New Roman, 16pt, style=Bold -
X-Axis Label Color = Blue » 45541 & -

Properties - I
Channel
E Fonts and Colors
Title Font Times Mew Roman, 16pt, style=Bold
Title: Color Il Black
¥-fxis Title Fonk Arial, 11pt
H-fizis Title Color Il Black
-fxis Title Fonk Arial, 11pt
Y-dixis Title Color Il Black
¥-fuxis label Fonk Arial, 10pt
H-fiis Label Color I Elue
-fAxis label Fonk Arial, 10pt
Y-hixis Label Color Il Black
B Grid
Horizonkal Grid Type Fine
‘ertical Grid Tvpe Coarse
Major Grid Skyle Solid
Major Grid Color Il red
Minar Grid Skyle DashDotDot

Minor Grid Color [] vightGray
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Square-FFT

dB

00 HAHHHH-HHHHHAHAHHAHAHAHHHHH

] a0 100 150 200 250
freqguency [ Hz ]

fHERFS 4 (Related Functions)
FFT ~ Merge to Multi-Channel ~ Convert to Audio

6.4 Time-Frequency Viewer

Time-Frequency Viewer 52l 57 23 = 4ERFAENSE (IR ~ A~ SRR ) AU -

ERBH (Description)

Time-Frequency Viewer SZ4g#IFHH AT ERIFY TH » X il RafoRAVie s Y i s BIRVEREFREE -
SBEE (Properties)

AL B (real number ) S#EE (complex number ) AYEHEE (single channel ) FHFEERFE (Spectra) » #i532
B4l Appearance ~ Title -~ Fonts and Colors ~ Grid Bi&4> Representation B Channel Viewer HYZEfH[E] » 0] DI& %
Channel Viewer £7BH » AKEG{&E /42 Time-frequency Viewer FifaH 8] -

Property

El Representation

LegendPosition None

Autolegendhlarmes True

¥ialueTwpe Magnitude

Haold Plat Range False

whin auto {0}

wMa auto (1)

¥Iin auto {0}

WM auto (500)

CMin auto {5.85104859927639E-05)

CMax auto (0.236399935132682)

Colormap d et

Show Title True

Show Xaxis True

Show ¥axis True

Show Color Bar True
ST SHES THEE
CMin R SATBIEE (B M FT BB B RA - Auto
CMax e TE I AR B i KA AT HERY BRI Auto
Colormap RENFEEEAECAEES » A Jet ~ Hsv ~ Rainbow - Gray ZPUfEfgE=l - Jet
Shtw Color Bar fEEIAYE H &G EERENEEEF - False

#P] (Example)

EEE—{E Square Wave 5% 2L Enhanced Morlet Transform {EBFSETH71% » DL Time-Frequency Viewer 4&H » [5]
B RS T H O S B REE 2P HYEREA -

1. f£ Source / Square Wave FE4—2H 755 » LA Compute / TFA / Enhanced Morlet Transform #E{THFSE T
#r > FFLA Time-Frequency Viewer 48 H AR > THEAE HAYERHE Magnitude o

m—» | EnMorlet i)}—.;i | TF Viewer [1] |
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Sguare-Entdoriet

00

400

[
=]
=]

frequency ( Hz)
(]
3

100

0 04 0z 0.3 04 05 06 07 0s 04 1
tite ¢ sec )

2. Properties / CMax % 0.197772704820884 » {8 EEHAE 5748 SRR Bk - B RA BT R IELR
FHIEARAE © AR B 550 - (6 P AT RE S L R B iy B R LR A m S EH % CMax HYARV/INK
DI AR E R R B GRN - RREIRIR %S CMax Al EEEAY R AFlE - 752 SR THRE CMax » 7] &
Perference / Plot / Time Frequency Plot F1gf%Z CMax -

Properties

Colarmap 3 et i

Show Title True

Show $axis True -
CMax

Colormap range maximun

Sguare-Entoriet
500

400

[
=]
=]

frequency ( Hz )
(]
2

100

0 0 0z 0.3 04 05 08 07 0z 04 1
titne ¢ sec )

3. BUE Show ColorBar Fy True @i &4 HHH —(HEACHTENR - LLEFRATIE R S5 2 € BB (e ey — (el

Properties
Colarmap Pl et o
Show Tikle True
Show 2 Axis True
Shiow ¥ s True

True _.lJ

Show Color Bar
Show Color Bar
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Souare-Enhoriet

500

400 006

& =00 006
z
[
E
@ 200 0.04
=

100 ooz

] 0.1 0.2 0.3 0.4 0.5 0.6 o7 0.8 08 1
time { sec)

4. P88 TF Viewer 1Y Properties / ValueType » 5%7E B Phase > Al TF Viewer 488HAL A -

YaluaType Phase bl [

whin auto {0}

wMa auto (1)

¥Iin auto {0} J

WM auto (500)

CMin auto {-179.99952359913)

CMax auto (179.999696464641) T
YalueType

The data representation of the result

| ; IR I RO T TR ([
II|I||||. ?iir:n' |||‘ fif fi ||I|I |||”1i.IHI I|'|'I':||I' “l:tt |
|1|| |I l“l Il r il 11111 i ,ll!' | F' HIIII I |II|IJ“|“I|III|I|II ||H:I'”|| il 'I
‘ | :|||||!||'|:'Ij'l'"|':||'||'| ||((|'|'|'|'|'| i '.-||,|,|:-|| i |'-'|':' "”l ;“'h' i L [!"|f|ﬁ\.l|l|l|l|il!'\'l-'||" ”“'HIlll'lllllll'lll:t|I ‘E||'|'|'::|:'|!. h':llll:l:lll:l:i | |||||1|||||!\||
i il et R i 'm.:"'"u""J i
i j'|'|'" il | ' it ”HH !||1|'|'|"|

i M i | "il wwl | i ii . '." " | :"i'"ﬁ i "|"|':”' "i!"|'||'|-| (JI H:|

frequency { Hz)

time (Sec)

FHBif5< (Related Functions)
Channel Viewer ~ {3/ ~ Map to Real

6.5 XY Plot Viewer

AR B AGHSE - R EFAESIERY X~ Y #hE T4alE -
ERBH (Description)
XY Plot Viewer % a[#57 =fEz{gR & RIIIRE - WETEIVAVEE - T ZAYERBEEL M4EU:
1. Wiz e #EENGE AR Channel 1 % X #fi 5 Channel 2 %y Y #ifi - DU B [RRIZEST Plot -
2. —HHZEENSAR 278 Channel &y X il 5% Channel £ Y 8l - DU R JFEAIEST Plot
EERER DUERUS X @l RN Y gl DU R ERTEEST Plot -
%ﬁﬁ% (Properties)
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RIEZHFEZEE (Real Number ) ~ ##; (Complex Number ) » BEi#78 ( Single Channel ) 524383 ( Multi-Channel ) »
Regular 5 Indexed HJEA5E (Signal) seEE L (Audio) By A o M HZHEZ(ERRE A - 2% Appearance - Title »
Fonts and Colors ~ Grid PLF Representation A {7781 Channel Viewer #H[E] > 552678 Channel Viewer BN © NH
#tH XY Plot Viewer FrRfAHIZEL -

e e SHER THER(E
MaxPointCount 4G [EHEIHEE > 5 —HFERaTR - 1001

#if (Example)
A Sine Wave pH#E X flizl5% » Triangle Wave tREE Y @lzlg% » 2L XY Plot Viewer 484 -

1. £ Source / Sine Wave 4 —{ Sine Wave » #3E K¢ Source / Triangle Wave 2 17— Triangle Wave » FFLL
XY Plot Viewer 4& 41T & Frm:

»
b

Triangle
o

4 —{[ Brownian Noise B CustomWave » | Kernel Smoothing Density B NE{E » FFLL XY Plot Viewer 4&
Hjo
1. f£ Source / Noise &4 —{EFEN Noise > FH%E Properties / NoiseType & Brown ; $#E ¢ Source / Custom Wave

7277 —{# Custom Wave » A Properties / Expression i A B sin(2%pi*x10*xt) -3xt*t ; Fi&FFR4H TR
LI Conversion / Merge To Multi-Channel #£E—({[%% 8 iEz15% » ] Viewer / Channel Viewer & 48 %5

R -

i Tabati sy T vewer (1]

Moise - Tokult
:F e ' ' ' ' ' '
.l ;Qéhj?G;I::ﬁb;:%ﬁﬁﬁf%\\\/f/\\ji}ﬁikgi;
-40_ DI.1 0!2 0!3 D.I4 timeﬂéﬁsec) D!ﬁ D!'.-' 0!8 CI!Q 1

2. £ ToMulti %515 Compute / Statistics / Kernel Smoothing Density > 455 LL Viewer / XY Plot 4gH -
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i Tabati sy T vewer (1]

» | KSDensity i,l_..; 11 %vPlat [2] ‘

{default}

KSDensity3
o
[l
T

3.5 -3 25 -2 -1.5 05 o 05 1 15 2

KSBensiw.x
XY Plot #y X @il 2 AGRIEHYEE Channel (FRIRERD) Y Bi{UFREE Channel (HEFREEENEL) -
A —4H EImEE AR > DL XY Plot Viewer 481 -

1. 44 Source / Sine Wave E4E—(E Sine Wave ; &K [EE 7/ EFH—(E Sine Wave > %% Properties / Phase
Ry 90 » {Hr]ZEE—{lE Cosine Wave ° {i¢ Conversion / To Complex A&t EH 2 fy B B AR - i f& DL XY
Plot Viewer 4& 40 B~

"":“:I TaComple: .I_»i | vPlok [1]

..................

=

Properties

Module

E Source
TimeLnit: sec
TimeLength 1
SamplingFreq 1000
Dakalength 1001
SignalFreq 10
amplitude 1
ArnplitudeCFfset 1]
Phase a0

3ine - ToComplex

TaComplexm

11}

2. £ Properties / Viewer Width %% Viewer Width DLk ViewerHeight £y 300 » EE#rLL XY Plot Viewer 4g%4
SEERETRAN T BT

Properties

El Appearance -~
Backalor [ ] white
WigmerWidth 300 0

‘WienserHeight 300
ListOrder 1]
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Sine - ToComplex

ToComplexlm

ToComplex Re

FHBR#E4 (Related Functions)

Channel Viewer » Kernel Smoothing Density

6.6 Histogram Viewer*

*Only in Professional*
FIFH Histogram Viewer A LA BEHVAGEIH4RET B JTIE
ERBH (Description)

Histogram JE24¢a 15 FHY—fE4EE T - HAREE R EEAVEEE ~ Rt E &SRB — e Ay E 1 DA 73 s 2% A
AR BRI - R R P P E ELRT LR AY OB R B Ryl - BT X BRAURIERT © Y SR P
TEMEHERAYREL > U R R AL S B ]

285%E (Properties)

A EE (Real Number ) ~ ##; (Complex Number ) » BE3#7#8 ( Single Channel ) 52433 ( Multi-Channel ) »
Regular 2 Indexed AYER5E (Signal ) =EEZ 5% (Audio) B A o 28 Appearance ~ Fonts and Colors ~ Grid DK%
Title fH[E]}7> Channel Viewer » 1254755 27% Channel Viewer NZ » NEIERHH Histogram Viewer A HISE] -

Active Channel Channel 1

BinCount 25

Colort [ Gray

Colarz [] Transparent

BrushStyle Horizontal

Percentage False b
WalueTvpe Magnitude

IsDrawLine False hd

Representation

e e SHER THERE

Active Channel ‘& AEA5E 2 Mulni-Channel B » 0] 2 @ I S Bk B R B 4e BUTHTE Channel 1
Channel FJE&H} o

Bincount BEE BT B & 5y S (A R &R 25

Colorl BE BT BRE o Grey

Color2 BE BTG VB - Transparent

BrushStyle S EBREM N 1 o Horizontal

PercentStyle Yl Y BB Ry oy PEEE S E False
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ST SHER THEE

YValueType il AEHSE RfE 8 > SHEL YValueType B]EHEFHF Magnitude ~ Phase » Magnitude
Real ~ Image ~ Gain ~ Powerspectrum e

IsDrawLine B 1 DASRMPR B 25 B 7 IR TE I False

#if (Example)

4 —{ Gaussion Noise 82 CustomWave » F§ Merge to Multi-channel FE4—Z%i@iE 5% » FFLL Box Plot Viewer 4&
HERERA T & lE

1. £ Source / Noise #T7—{EFEEN > FH%E Properties / NoiseType £ Gaussion ; 3§4%Z Properties / Source /
TimeLength £ 5 ° 554ME Source / Custom Wave #7577 —{f Custom Wave > {i£ Properties / Source / TimeLength
SHEENE IR By 5 £ o DL Conversion / Merge To Multi-Channel R 4HERTEE R — % @ iEN5E © FHH Viewer /
Channel Viewer f&[E4&8 5k -

ST

_________________

Moise - Tokulti

i 08 1 15 ] 25 3 35 4 45 5
time ( sec)

2. # ToMulti DL Viewer / Histogram Viewer & o [HFFEE 1 Channel 1 AYEH HE -

T

b | Tabulti i

Histograrm - CH1_Noise
T T T T T T T T

3. 4% Properties / IsDrawLine 5y True » AIEJ5[E LRI GRURHISREE - LT EFIR:

Properties » 0 X
Percentage False ~
WalueTvpe Magnitude

IsDrawline
LineZalor
Linewidth

SrmiookhMethod
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Histograrm - CH1_Noise
T T T T T T T T

4. P4%# Properties / Active Channel £ Channel 2 > RIJE 5 E&4%] Channel 2 $H55E -

Channel 2 ;I

BinCount 25

Colort [ Gray

Colarz [] Transparent e
BrushStyle Horizontal

Percentage False -

Active Channel
Active channel

Histogram - CH2_Custarmiawe
T T T T T T

<00

5. %% Properties / BrushStyle %y Vertical » RI# gAY /7 o) & B 35 5 1A e

fHEETE < (Related Functions)

Box Plot Viewer ~ {fif{Z& /1A ~ Merge To Multi-Channel

6.7 Error Bar Viewer*

*Only in Professional*
Error Bar Viewer FyH] & R~ 2 @ETH -
EBH (Description)

HEEER - BB EEREES  HERIISEEREEERT - FLERHEIERAY o5 sy -
A[FF Error Bar Viewer » F[&E &y Error Bar Viewer T]4& H A HLAIRES o
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Chart with Error bar by Visual Signal

| 1 | |
04/07 04/14 04,21 04,28
Date

fE =R

A FOREHS ~ 32 BIR ~ 3 TIR=(ERFE YA “REP” AR E (%A (Input) Zf1 - Mz AR
i A AN EtF A —={##EE (Channel) » BEpkHshaRaHa -

HEE -~ RE LR - SRE TIR=FEAERE—E# A 25 - 7] AR FMerge to Multi-channel j&HAGHER E—i# ARYAR
[E@EF > F#EZE Error Bar Viewer » I FEFI/R ©

3
»i | ToMulti
_ 5 el —_—

TIEEEEREE
*Motice the connecting order

S2BEREH (Properties)

A FEZ %08 (Multiple-Channel) , Regular #y—f&aR5% (Signal) REIHERTE (Audio) - FilEEER—HA
ZIHEBCNER 3 e HIRESANE - Rk 28 WLUTERE -

BiChannel Viewer fH[E » Error Bar Viewer 2 22875 Appearance > Channel * Font and Colors + Module * Represen-
tation ~ Module ~ Representation ~ Title T A$EH » F— KT HISE - H{HH B8 Viewer fHE » IR
%l - {75 Representation Y Error Bar Plot Element Editor & HEfHAHEE -



6.7. ERROR BAR VIEWER*

> Appearance
> Channel
> Fonts and Colors
[ Grid
> Module
4 Representation
TimeTTint day
Legend Position Hone
AutoLe gend Hames False
H b Type LinearAxis
Emor Bar Plot Elem Editor FlotEditox [:
DrataValne Tvpe Magnitude
Hold Plot Range Falze
EMin anto (200804501 00-00-00)
Ehax anto (200804730 00-00-00)
Thin anto (4.15616313190199)
Thiax anto (5.16524462935515)
Diate Time Format Auto
Show Tifle Tiune
Show XAxs True
Show ¥ Axds True
» Title
¥TBd Error Bar Plot Editor » & B4l NEZHE :
r g5 Plot Element Setting o |
Display Channel Name Line Color  Line Width Line Style WMarker Style
LN onutiCH @ - - » -
ErrorBar
Line ok meCH @ - - Mone -
ErrorBar
| DisplayAl || Hidean | ok | cancel || appy |

AU E O AL E BN ER  BEYat o DU SRR RO

REFBH ) BHRRE
FHEH#E4S (Related Functions)

Channel Viewer

399
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Chapter 7

et (Writer )

7.1 Export Data

Export Data TT¥Z0 537 5 & TSRS -
EREH (Description)
BREFERLI S SRR - SRRt B RN I DAL IRE -

Export Data fg it /N fEfE Z & A fftdm > & MATLAB MAT Files(*.mat) - Plain Text Files(*.txt) - CSV
Files(*.csv) ~ Audio Files(*.wav, *.mp3, ..) » BLK Visual Signal H5JH#J TFA Files(*.tfa) &1 Binary Files (*.vsb) it
THRE ] LAGEFRR T 481 (Viewer) ~ FEf# (Annotation) HA&HDIAMAFTATTAELEVE R - SHEBILIIRER B2 HEL
JCff

MATLAB MAT File #8:52R] MATLAB :7AZ -

Plain Text Files BZEf& R4S FAE

CSV Files 2GR FRHVAI S FAE

Audio Files 15 53 & BV SIS - AR S 2 BB REZAS 2ULE S5 B0 FE UM =T DL ECBEFTRE « DAL * way R

FEETTEREA © TEMEH * wav FEAERNT - BRIV Audio « FH—REEHSRTR AR * wav FEAER » 55 L
ToAudio o4 » B Export Data IHHE °

TFA Files 240748 - (BAES T 2% THEB (header) HYERET > 5 Visual Signal 7E38 AJCEAIARZENS AT DL BR
o BRI RCHE T B E R - ERHRE - BB L EEGR

Binary Files 81 TFA Files G &HVENMHE - MEGREHITZURA binary BT > NILEDEAR — MY RiEasdmis © )
FH LA SR AT B e Rl bE A 2 B AR IS NEURE 2 - HLBEA Visual Signal 8L EATAREZOEAI R -

fsE A=A

YT B8 > B Export Data » s(/E BB B HHYITIF1R > #% Network Window IEJUJ:E’JEEH
72 > BIE Bkt T e

401
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Export Data [ﬂw
@n\;}ﬂ L v EfE » RFFE(C) » ProgramFiles » AnCAD » ol
EAEE v HRENE = @
- 2 ) EHEH i
- REE . Visual Signal 2011/7/1 F500.. EEZHE
— |
. =fE
& =552 [
= FHEE D) |
€ EiE
Eicy| m b
EEEEN): vI
ZEERD): | TFA Files (*tfa) -]
- EmEER =80 || =5 |
“ e —

FEBERT LN R U AR AR R AT 1%

BRI NI TSR -

BUTF TFA Files HGRUB HM 22 f 2

G Z BE R EEERSE (Signal and Audio )

TR RE 25— Ryl el

BB R E

St o S Z A5 o

[ ToMultitfe - 223 [ )

| =0 £ 220 BEY ZEQ

DataTwype: Signal
Complex: Falge
ChannelCount: 2
Dataleneth: 1001
SampleFreq: 1000
Timelnit: sec
TimeFormat: Regular
Channellanes: Noise CHI1;;Sine_CHI
StartTime: 0

e e R e H THe He TR

1298 (Header)

Time Axis
FF R Eh

319633068
LA06632956
544230547
L821679808
493663111
376310934
421584789
579862075
LA08602978
58979476
.287837255
462445008
0.49494584
-0,192212352
-0.502506022

0.168034509
-0.533469397

0.618432153

0.697640557

oo oo oo DD

[
Lo e

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-1.8369702e-16

0.0627905195
125333234
187381315
. 248689887
309016994
368124553
LAZLTT9292
481753674
535826795
. 587785252
0.63742399
0.684547106
0.728968627
0.770513243
0.809016994
0.844327926
0.87630668
0.904827052

DDDDDDDDD

Noise CH1E/E

Sine_ CH1&[{®

2. fFHHIIEZERAEREERIEF (Complex)

EiEm R
%%% HWENE

RER ( iZD FFT éﬁﬁ’]ﬁiéﬁ) EHJE’\%P%&%Z U ﬁﬁu

,A,A . f‘l‘ —

A AR H HEAVEHE

g R T A - ﬁD"FIﬁﬁT :

EETE
B AT -..

1 R bR

FEM &M
DUEE-> EEh-> HI->



7.2. EXPORT TO EXCEL 403
[#=0 #=E=@ ==0 BIEw ZED
# DataTwype: Sienal

€88 (Header)

# Channellames: CHIL;;CHZ CHA1
# StartTime: O .

===oal part) :::E (Imag. part)

CH2
=k (Real Part) E£2F (Imag. part)

jalzs

4,96387141e-17
0.00606436343
0.0375725618
0.0577710786
-0.0178268333
-0.0172638404
-0.01106%6223
0.000882674684
-0.00264521919
-0.0342779293
0.0482806837
0.0128543067
-0.0432902783
0.0392889870
0.026685549
0.0219413196
0.0160004007
0.0102248634
0.00223693913

0
0.00311281084
0.0004532047922
0.00422476577
0.0168496152
0.0155665637
-0.0166102172
0.047274432
0.0208136326
-0.0191720401
-0.0449817397
0.0265438262
0.00832792782
0.0115624805
-0.0280795421
-0.02147839
0.00343362738
-0.031575358
0.0189127204

LT1184716e-17

.08396698e-05
5150867 1e-05
9992163 1e-05
000110825439
000264454394

0.031327243
000364604422
000206090822
000153981371
000128250866
L000113015388
0.000103001156
-9,5954512e-05
9.07516333e-05

oo o oo Lo an R W, QWY S 0 o a2 SN ]

0

.31912763e-07 -0.000201344563
.60647585e-06 -0.000415242896
. 18609285e-06 -0.000657001787
L19117787e-05 -0.000948807294
-0.00132791227
-0.00186645559
-0.00273030276
-0.00441308613

-0.009360024
-0.997846542
0.0105587457
00546960809
00377196706
00291700297
00239888555
00204946767
00179675276
00160473678

/4/— —

b. @ ERat BAEEEEE (40 STFT BV4EE ) > SB— M AiEfds ~ A s A R SR — A Y B SR D
B0~ MRS RSV E SR ELEE ES - DALIEHE - H) MH-F/FE. F— SRR R - AHRAVE
{EVAERERETE (header) TRV # StartFreq DK, # Freqlnterval RHEE » J45 B NEEZEM -

EEEF R mat §E 0 ZREN A RWESEE > SBAEIERCHNLE - Liﬁ(ﬁﬂ%%:ﬁ » 7 Sine_x B Sine y ;
Hrr Sine_x {7H t{luﬂﬂﬁ 2L AT E EI’JH#FEﬁ Sine_y RIEfFERSTERE » BERENELL column YT [EEETF - F5aloRA
n {E#E7E > AIFE Sine y & DL column Ay fE1F » —{E column {XFF—(E channel HYEHAFEELR} -

FEE#5S (Related Functions)

Data Writer

7.2 Export to Excel

AR E L Microsoft Excel BHE
EREH (Description)
EFZERERILL Excel REZH > 8021 Excel NEEREIFEENF - 7] DIEHLIIEE

ZETE Export to Excel HAR HILFBEYIIRE - A &% Write Data TR ERHEEF - IDRE W] DAREFRR T4 [E
(Viewer ) ~ 5Ef# (Annotatlon) R LS MIFTA T LAY ER - 5550 - sEThRe R 2R bt -

fiE IR

Bl Export Data #[7] » 1E4K2L Excel BAELAYTTHA: FU2BEE A - $REBEE T Writer 14HE T4 Export to Excel B
] o B AR B AR R TT R » FIEEE Network Window TELFI iy Riliz e ey -

Bh5E Export to Excel 1% » il ERNERHENSE > G IR ME 2 0E - HAERSE S R ERERARL Excel -
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i -
- Spectra [‘:' =l i]

Export Type:

) Gain

) Phase
) Real Part
@) Imag Part

) Power Spectrum

oK ” Cancel

PR B EOK (i A E S NS o — 8IS &2 E H Magnitude 5815 - BIfERHEE - BFRVBREZESAFRIVE
B - (FAET T DURTESKENE S HI NS e EE > FEMED LS ERSEPEE) 558 OK 1&g Hi%H
Bl Excel °

#5H7 Excel Z R :
— R AT R0 Signal
1. — Rk R
[F] Export Data (7H3% » 552 BIHRIT -
2. FSHHAIREZE BISEEOEL (Spectra)

B (column) RBIFRH > £—1T (row) RS - BEEFTEHAVEEE R BRI R BRI T F - TE

0 3.937008 7.874016 11.81102 15.74803 19.68504 23.62205 = - -

0 0 0.001323 0.084741 0.142504 0.000481 0.003899 0.003094 = = -
0.001 0 0.001323 0.084736 0.142501 0.000595 0.003897 0.003092 = = -
0.002 0 0.001323 0.08473 0.142501 0.000748 0.003895 0.003089 - - -
0.003 0 0.001323 0.084722 0.142503 0.00092 0.003892 0.003085 = - -
0.004 0 0.001323 0.084714 0.142507 0.001102 0.003889 0.00308 = - -
0.005 0 0.001323 0.084705 0.142514 0.00129 0.003885 0.003074 - - -
0.006 0 0.001322 0.084694 0.142523 0.001451 0.003881 0.003067 = - -
0.007 0 0.001322 0.084683 0.142534 0.001673 0.003875 0.00306 - - -

Z# |

7.3 Data Writer

KITfF EEYRE R AR R G S R S S HIRE R -
ERBH (Description)

EREETENER ] DI HB{FRIE ERE LR - LHAEER Batch #tREHEE > o] DAER LT < SERILTTA AR
{ESEFF  THHEST Export Data Fifl + 1 Export Data A1 KRB - TTEEREAEH 2 MSCADRELE | *mat -
*txt > *.csv > Audio files » *.tfa - *.vsb o HF—FEFEZE I TSR] Export Data, o

ETE Data Writer ST THEERAPARY > TR ERET TRARBTTBHA & FHHAEE -
fi5 PR
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R 2 T E E B EEBE R Data Writer » 41 NEZH/ N source Sine i

EE e

¥EEE Data Writer 28§ Outputfilename » Z1 ~[E

T 22

a Data Writer

DefanltCutputDirectons C:A\Program Files\AnCADVViznal Signal
A etoalDutputFileName Hoise _tfa

CtputFilelame {defanlt} Ha [

> Module

OuipuiFileMame

Specify the output filename format, with formatting result displaved in "fctoalOutputFile Mame".
Defanlt file extension iz " Ha". Specify {all} to display all the component names and their connectio. .

P AT > BRI S R A SRR AR

= Select OutputFil

K9\ Jz[ ) » S& ) SYSTEM(C) » Program Files » AnCAD » v 4| #5aca0 P

HEEHE » HEEHE = - ®

*| S8 ==k =3

#
)

= EEE
Subwversian
= &8k
E =
B S5
J B2

. Visual Signal 1/16/2014 11:17 .. EBEZHE

L=t
&, SYSTEM (C3)
=5 PROJECT (DY)

— DATA(FA =] - Type_m_f]je_name—l b
EEEEN): {default).tfa ﬁ@A 1‘%@ % 1}% .
u

EEEIM: iles (*
Visual Signal Binary Files (*vsh)

MATLAB MAT Flles (* mat) 1. Choose File Extension

- ERERR I
Text Files (*.txt) = HA~ =
oy Files (*.csv) ’

Audia Files (* wav;* mp3;*.aac;*.ac3;* mpd;* mda;* wma)
JPEG Files (* jpg;* jpeg)

PMG Files (* png)

GIF Files (*.gif)

BMP Files (*.bmp)

TIF Files (*.tif;*.tiff)

B¢f% > P Data Writer JTOFTRARBAT TR » BEEMEFHT -
1HREHE4 (Related Functions)
Export Data
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Chapter 8

5 SR EAR R

8.1 E# (Macro) *

*Only in Professional*

R dmaEE R R I E S - fEA R EE PRSI ER IR -

EHH (Description)

Ef (Macro) EEMNEEFEELZAIUEERE - DR LERETRERE -

Macro §R Project fEHLEHE vsn 1 > 2 —HEAYEPY > HUZM] Load Project SEHHL.vsn fEls » EHFHRL—{E Project »
Ml Load Macro sgHl.vsn £ » A& {EHATHY Project THEA Macro F{#fFHVERRES? -

#iBl (Example)
AR Z R T

L FEREAR R RAY A - ERDRAR A N E TR -

W

b LI MSE .}_» [ ViewerZ [2] |

)i _IFFT ip}_.)i | Wiewer3 [3] i‘

2. BTSRRI E R AR FEEER - (EAGEFER > SEAE L EmAY MBS File N8 Save Macro » LIESE
i (FRERTY R I Z RIS - EREERE ) - BEEATEUE testMacro ©

b L MSE ,}_.. 1 viewer2 [2] ‘

pi _|FFT i)}_.pi _l Viewer3 [3] i|

407
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File | Edit View Layout Tools Help
= F B T R
3 MNewProject Ctrl+MN ;l:_j- B }‘E - )
& OpenProject  Ctrl+0O
1 | Save Project Ctrl+5
Save Project As  Ctrl+A .
Noise
Load Macro Crl+L T T T T
| Save Macro Ctrl+M
Toggle Disk Paging
Clear Project Memory
Clear All Memary 1 I 1 I
0.3 0.4 0.5 0.6
Close Time [sec]
Close All
Exit Alt+F4 | | NOIISE -MSE .
=
f= 1
o
=]
[
w
1l
I I I I I I
2 4 6 B 10 12
Scale

HEZE ~ HRENE
=l Subversion - =@
=REk
B =
B &5
o =2

. Compute

- =

&, SYSTEM (C)
s PROJECT (D3)

ca DATA(E)
@ VisualSignal (W

- 4

BEEEN): testMacrovsn
ZEEAT): |Visual Signal Netwaork [*.vsn)

- EEERE

3. BAEHTHE —(EEHZE - ¥ EIEE Ry Source / Square Wave » i Square [&7R_E#75 J%REEE Macros (H(jt £BEH
File N#E§# Load Macro) » L] B EIMIFEFIVESE M < 1Y Macro i AR & HIR— el SR AE 2 &L
Container FYJ720#EA > fELLEIFIF > SGEEHUE » R DL Container FY5=EE A » Container K&y T —Hi FEE4H
SHA o



8.1. B (MACRO) * 409

Compute 2
Conversion ¥
External 3
Source ¥
Viewer ¥
Wiriter 3
Macros 3 | testhbacro "
Container 3
Cut Ctrl+X [ A user-defined macro
Copy Ctrl+C
Paste Ctrl+V
® Delete Del

I
i LI MSE_m +p | Viewer2_m [2] i‘

J

i LIFFT_m i+p | viewer3_m [3] i|

JHEE RN B EFAEAEE S - BEEEEEFAE Visual Signal Z28EH §% MY Macros ERICT » ItESHEH
IRAF Network HY#EEEE o

4. WPLEETYE B AE  EHEA Macro B > [WEINERHEEZR R EIVELE > b 2 BEGE RIS S > B
fi It RE - =T Dup 0 Macro #2101 > DITZRE A Macro B HFEE RIS Dup #&EIH (41TNE) -

5. balsn ) R R AR RE > M E A Macro AR AL+ 03 Bk - BN Bt a7 2% (E Macro > DIH Ay
HHT_SplitView Rff - [EEEANZAERERSH EMD 1% - FHEE—(ERt Ry IMF AL K -
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Compute 3 Channel 3
Conversion 3 Enhanced 3
External 3 External 3
Source 3 Filter 3
AnCAD EMD | HHT »
HHT ListView Macro Image »
HHT splitView Macra | Mathematics ’
Image EEMD Matrix »
IMF Property [Auser-de‘fined macro P\"ibl'ﬁtiﬂﬂ »
RCADA EEMD Statistics 3
Paste Ctrl+V TFA '
Transform »

Delete Del

Fle Edit View Layout

DB BRI RPPEF &R

/Project] - x | [Netiar - 1x
i [ x
Square - EMD_m - Switch_m Project1 |
1E T T T T T T T T T 3
0 W/WM,J\—M
AE i L | | i i L i I

0 01 02 03 04 06 07 08 09 1

05
Time [sec]

Square - EMD_m - Switch2_m

0 0.1 02 03 04 06 07 08 09 1

5
Time [sec]

Square - EMD_m - Switch3_m

0 MV\AWWWW F— rsYs)

0 01 02 03 04 06 07 038 09 1 ey eax

05
Time [sec]

Square - EMD_m - Switchd_m

0 0.1 02 03 04 06 07 08 09 1

5
Time [sec]

EREAENFHY Network BRI L EHVERIRRORE A/ VEFE - #ELE AEVER TR Macro AJA
ETETHRIE Z (AU -

FB#E4 (Related Functions)

Dup ~ Container

8.2 2% (Container) *

*Only in Professional*
B — B ek B B AR B e B — (BT - DUEN B EHE R St RAR T -
EREH (Description)

Epn HARERENSR AT R > AT R rT e G ZE B (R et - BAE Visual Signal ¥ri—{& Container f&
- s B e B R —(E T -




8.2. 25%% (CONTAINER) * 411

i —{& Container FLANEHTHE—(E Project —f% » HigEFH4H4mZEE E N Container » H] DLFR—f% Project —1E
Container HJRE4HAREEEIRIE - A0[E Project BILHYF Project 2 7MiA H CHITZ(LAGEE - ] DLATRZ(#E input
source (Dataln) » R[EBFH Container HEEHR —{& output (DataOut) -

Container FEEIHEE 7 ERBHAIT -

RERTE  THREERR

Add 11— Container
Dataln £ Container N » F5HHSMINE R A EL -

DataOut £ Container PN » f5HH#g H &R 2 MEH B -

EXSEeAY

£ Dataln & H—(E# InputFrom » fEZ{#E4H M [[5]— Container FFEEERE L Data 2K H M -

Property \E‘

4 Dataln

InpuiFrom 0: Sine -
> Modunle

1 Bguare

InputFrom
Select from inputs connected o the container in the parent
project,

JEEE—f Container HEEHF—(E DataOut °

i (Example)

L EE—RERE R AE B5—{E Container -

1. 1 Sin B Triangle F; Noise JE& o (BAFINERZE » fEIILEER Sin wave ~ Triangle Kz Noise 7 78 HR BRI fi 525
{E)

¥ | Wiewer [1]
=t

[ Mixeer iy pi ] ViewerZ [2] |

JFERSRE R -



CHAPTER 8. EfH1Z55

412
Wiewer
0 Mﬂ‘lw‘ ‘ .'1'*5 b ) * \ j a”f{w* I l *t“'u "
HNHW VN f M
u] 0.1 0z U. e (Sec) 2 A 1
SRETRE
hdixer
a DI.1 U|2 UfS U.I4 tlmeﬂ(‘ﬁsec ) Ufﬁ UL.I' UfS UIQ 1
2. Mixer % 7L Container / Add 1% Container 41 » #Fridf2 =& HEEE Projectl.Container RYIHLH4FRIE
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