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INLEDNING

Denna rapport innehaller ett antal MACRO"s, varav en del, typ CORANA,
i forsta hand dr avsedda for undervisningsandamdl, medan de flesta dr
avsedda for praktiska sammanhang. Avsikten dr dels att publicera ett
antal ofta efterfrdgade MACRO"s, typ LSID, som underldttar minsta
kvadratidentifiering, men dels ocksd ge exempel pd hur anvandaren
sjalv kan skriva sina egna speciella MACRO"s och darvid utnyttja IDPAC
effektivare.

Fore varje MACRO ges en mycket kort beskrivning och sedan listas sjalva
MACRO™n med sina kommentarer. Det rekommenderas att anvandaren ldser
sdvdl den inledande beskrivningen som kommentarerna i MACRO"n fore an-
vandandet.

De MACRO"s som presenteras kan delas in i grupper enligt fdljande:

Korrelations- och spektralanalys

CORANA Frage/svarsstyrt program for korrelations- och spektral-
analys

PREWHITE Forfiltrering (prewhitening)

CCOFF Berdkning och plottning av korskorrelationsfunktion

LINSPEC Berdkning och plottning av autospektrum (berdknat for
linjdrt ekvidistanta punkter)

INTSPEC Berdkning och plottning av integrerat spectrum

TRF Skattning och plottning av dverforingsfunktion

COH Berakning och plottning av koherensfunktion

DFTT Berdkning, utjdmning och plottning av autospektrum (DFT)

(utjamning genom uppdelning av tidsserien i mindre block
och medelvdrdesbildning dver de skattade spektra)

DFTF Berdkning, utjdmning och plottning av autospektrum (DFT)
(utjamning genom medelvdrdesbildning i frekvensplanet)



Minsta kvadratidentifiering

LSID

LSORD
LSDEL

Modellanalys

FTST
MODANA

STEPTEST
IMPTEST
RAND

PREDERR

Minsta kvadratidentifiering av modell med givet ord-
ningstal

Bestdmning av ordningstal vid minsta kvadratidentifiering

Bestdmning av den rena tidsfordrojningen for en process

Berdkning av testkvantiteten for F-test

Modellanalys med test av residualer, berdkning av modellens
deterministiska utsignal och dess overforingsfunktion

Berdakning och plottning av ett systems stegsvar

Berakning och plottning av ett systems impulssvar

‘Test av en modells osdkerhet genom en Monte Carlo simu-

lering av modellens tidssvar pad en given insignal

Berdkning och plottning av k-stegs prediktionsfelet for
ett givet system



CORANA

Denna MACRO realiserar ett frage/svarsstyrt program for korrelations-
och spektralanalys. De saker man kan gora i denna MACRO framgar av
foljande tabell.

Berakning av autokorrelationsfunktion
Berdkning av autospektrum

Berdkning av korskorrelationsfunktion
Berdkning av korsspektrum

Skattning av overforingsfunktion

Berdkning av koherensfunktion

Berdkning av spektrum med DFT (Discrete Fourier Transform)
Skattning av Overforingsfunktion med DFT
Forfiltrering (prewhitening)

Plottning av spektra och Overforingsfunktioner
Plottning av tidsserier

Denna MACRO ar avsedd i forsta hand for nyborjare i IDPAC-anvandning.
En lamplig samling dvningar med 16sningar finns i Gustavsson och Nilsson
(1979).

MACRO n startas med kommandot
>CORANA

Vissa av denna MACRO"ns mgjligheter har implementerats som separata
MACRO"s for att oka effektiviteten. Det finns alltsad

PREWHITE - Forfiltrering (prewhitening) av data (sid 14)

CCOFF - Berdkning och plottning av korskorrelationsfunktion (sid 16)
TRF - Skattning och plottning av dverforingsfunktion (sid 20)

COH - Berdkning och plottning av koherensfunktion (sid 21)

Delen DFT har utvidgats och inkluderar mojligheter for utjamning (an-
vandning av fonster) i foljande MACRO™s:

DFTT - Utjdmning genom uppdelning av tidsserien i block (sid 22)
DFTF - Utjamning genom medelvdrdesbildning i frekvensplanet (sid 24)



MACRO CORANA
n

“MACRO”S NEEDED
" MACKA
" KILL

WRITE (FF) -~ -

WRITE “THIS QUESTION AND ANSWER PROGRAM IS INTENDED TO GUIDE YOU~
WRITE “THROUGH THE EXERCISE IN CORRELATION ANALYSIS”

WRITE - -

WRITE -~ -~

WRITE ~ ~

WRITE “HIT THE RETURN KEY TO PROCEED”

"

MACKA

(1}

LET I=UNASS.
READ ; I INT

LABEL MENU
WRITE (FF) -~ -
WRITE “CHOOSE BETWEEN THE FOLLOWING POSSIBILITIES”
WRITE - -
WRITE “ACOF
WRITE “ASPEC
WRITE “CCOF
WRITE “CSPEC

COMPUTATIOM OF THE AUTOCORRELATION FUNCTION-
COMPUTATION OF THE AUTOSPECTRUM”

COMPUTATION OF THE CROSSCORRELATION FUNCTION”
COMPUTATION OF THE CROSSPECTRUM”

]

'

WRITE “TRF - ESTIMATION OF THE TRANSFER FUNCTION®
WRITE “COH - ESTIMATION OF THE COHERENCE FUNCTION”
WRITE °“DFT - ESTIMATION OF SPECTRUM USING DFT”

WRITE “TRFDFT ESTIMATION OF TRANSFER FUNCTION USING DFT~
WRITE “PREWHITE- PREWHITENING OF DATA FOR CROSSCORRELATION ANALYSIS”

WRITE “BODE = PLOTTING OF SPECTRA AND TRANSFER FUNCTIONS”
WRITE “PLOT - PLOTTING OF TIME SERIES”

WRITE “EXIT = EXIT TO COMMAND MODE”

"

LABEL 30

WRITE = ~

WRITE “WHAT 1S YOUR INTEREST?”
READ ANSWER NAME
"

IF ANSWER EQ ACOF GOTOQ ACCOF

IF ANSWER EOG ASPEC GOTO ASPEC
IF ANSWER EG CCOF GOTO CCOF

IF ANSWER EQ CSPEC GOTO CSPEC
IF ANSWER EQ TRF GOTO TRF

IF ANSWER EQ@ COH GOTO COH

IF ANSWER EG DFT GOTO DFT

IF ANSWER t£Q TRFDFT GOTO TRFDFET
IF ANSWER EG PREWHITE GOTO PREWHITE
IF ANSWER EG BODE GOTO BODE

IF ANSWER EO PLOT GOTO PLOT

IF ANSWER EQ EXIT GOTO END

GOTO EXIT

LABEL ACOF

WRITE “NAME OF DATA FILE WHERE THE SIGNAL TO BE ANALYSED 187



READ DATA NAME

[1]

WRITE “IF DATA IN COLUMN 7 IS TO PE ANALYSED JUST HIT RETURN KEY®
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMEER”

LET NSUNASS.

READ ; N INT

DEFAULT nN=1

11§

WRITE “CHOOSE NAME OF FILE FOR THE RESULTING CORRELATION FUNCTION”
READ ZQAC NAME

(1]

WRITE “CHOOSE THE MAXIMUM NUMBER OF LAGS IN THE COMPUTATION OF”
WRITE “THE AUTOCORRELATION FUNCTION®

READ MLAG INT

ACOF ZQAC<DATA(N) NLAG

PLOT (NLAG) ZQAC
"

GOTO EXIT

LABEL ASPEC

WRITE “NAME OF DATA FILE WHERE THE SIGNAL TO BE ANALYSED IS~
READ DATA NAME

WRITE “IF DATA IN COLUMN 1 IS TO RE ANALYSED JUST HIT THE RETURN KEY~®
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER”

LET N=UNASS.

READ ; N INT

DEFAULT N=1

"

WRITE “CHOOSE NAME OF FILE FOP THE ESTIMATED AUTOSPECTRUM”
READ ZQAS NAME

WRITE “CHOOSE THE NUMBER OF LAGS IN THE COMPUTATION OF THF AUTO-"
WRITE “CORRELATION FUNCTION, IsE. THE WIDTH OF THE TIME WINDOW”
READ NLAG INT

"

ASPEC ZQAS<DATA(N) NLAG

BODE ZQAS

"
GOTO EXIT
"
"

LABEL CCOF
"

WRITE “MAME OF DATA FILE WHERE YOUR INPUT SIGNAL 1S~
READ F1 NAME
n

WRITE “IF DATA IN COLUMN 1 IS THE INPUT JUST MIT THE RETURN KEY~”
WRITE “OTHERWISE TYPE THE DFSIRED COLUMN NUMBER”

LET N1=UNASS.

READ ; N1 INT

DEFAULT N1=1

WRITE “NAME OF DATA FILE WHERF YOUR OUTPUT SIGNAL IS~

READ F2 NAME

WRITE “IF DATA IN COLUMN 1 IS THE OUTPUT JUST HIT THE RETURN KEY”
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WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER”

LET NZ=UNASS.

READ ; N2 INT

DEFAULT NZ=1

(1]

WRITE “CHOOSE NAME OF FILF FOR THE ESTIMATED CORRELATION FUNCTION”
FEAD ZOCC NAME

[

WRITE “CHOOSE THE MAXIMUM NUMBER OF LAGS IN THE COMPUTATION OF”
WRITE “THE CROSSCORRELATION FUNCTION®
READ NLAG INT

"

LET NS = 2 * NLAG
LET NN = NS + 1
LET NQ@ = NLAG + 1

INSI ZQP NN

LET AMP.=2,

LET 1FP.=NQ

ZERO

STEP

LET AMP,.=1,

LET 1FP.=1

RAMP

X

"

SCLOP ZQP(2)KZQP(Z) ~ 1.
SCLOP 2QP(4)KZQP(C1) + 1,
SCLOP ZQP(3)KZAP(3) = NLAG

CCOF ZQCC<FI1(N1) F2(N2) NLAG

PLOT (NM) (NN) ZQP(3) < ZGCC 2QP(T 4) (HP) ZQP(2)

GOTO EXIT
L1

LABEL CSPEC

WRITE “NAME OF DATA FILE WHERE YOUR INPUT SIGNAL 157
READ F1 NAME

WRITE “IF DATA IN COLUMN 1 IS5 THE INPUT JUST HIT THE RETURN KEY~
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER”

LET N1=UNASS. :

READ ; N1 INT

DEFAULT NT=1

n

WRITE “NAME OF DATA FILE WHERE YOUR OUTPUT SIGNAL IS

READ F2 MNAME

WRITE “IF DATA IN COLUMN 1 IS THE OUTPUT JUST HIT THE RETURN KEY”
WRITE “OTHERWISE TYPE THE DFSIRED COLUMN NUMBER”

LET NZ=UNASS.

READ ; N2 INT

DEFAULT N2=1

WRITE “CHOCSE NAME OF FILF FOR THE ESTIMATED CROSSPECTRUM”
READ ZQCS HNAME

"

WRITE “CHOOSE THL NUMBER OF LAGS IN THE COMPUTATION OF THE CORRELATIONS
WRITE “FUNCTIONS, I+Ee. THE WIDTH OF THE TIME WINDOW”

READ NLAG IMT



CSPEC ZQCS<FT1(N1T1) F2(N2) MNLAG
[1]

BODE ZQCS

[

GOTO EXIT

(1]
L1
"

LABEL TRF
"

WRITE “NAME OF DATA FILE WHEKF YOUR INPUT SIGNAL IS~
READ F1 NAME
"

WRITE “IF DATA IN COLUMN 1 IS THE INPUT JUST HIT THE RETURN KEY~
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBEK”

LET N1=UNASS.

READ ; NT INT

DEFAULT N1=1

"

WRITE “NAME OF DATA FILE WHERE YOUR OUTPUT 187

READ F2 NAME

(1)

WRITE “IF DATA IN COLUMN 1 IS THE OUTPUT JUST HIT THE RETURN KEY”
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMEER”

LET N2=UNASS.

READ ; N2 INT

DEFAULT N2=1

1]

WRITE “CHOOSE NAME OF FILE FOR THE ESTIMATED TRANSFER FUNCTION”
READ ZQTRF NAME

(1}

WRITE “CHOOSE THE NUMBER OF LAGS IN THE COMPUTATION OFf CORRELATION”
WRITE “FUNCTIONS, I.Ee THE WIDTH OF THE TIME WINDOW”

READ NLAG INT

(1}

SWITCH ECHO ON
(1]

ASPEC ZQAU<FT(NT) NLAG
CSPEC ZQCUY<FT(NT) FR(N2) NLAG
FROP ZQTRF<ZQCUY/ZQAU

SWITCH ECHO OFF
"

LET N3=UNASS.
WRITE “HIT THE RETURN KEY TO PROCEED”
READ ; N3 INT

BODE ZQTRF

"
GOTO EXIT

"

"

1]

LABEL COH

"

WRITE “NAME OF DATA FILE WHERE YOUR INPUT SIGNAL IS~
READ F1 NAME

"

WRITE “IF DATA IN COLUMN 1 IS THE INPUT JUST HIT THE RETURN KEY "~
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER”

LET N1=UNASS,

READ ,; NT INT

DEFAULT N1=1



WRITE “NAME OF DATA FILE WHERE YOUR OUTPUT 1§~
READ FZ2 NAME
[

WRITE “IF DATA IN COLUMN 1 IS THE OUTPUT JUST HIT THE RETURN KEY~®
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER”

LET N2=UNASS,

READ ; NZ INT

DEFAULT N2=1

(1}

WRITE “CHOOSE NAME OF FILF FOR THE ESTIMATED SQUARED COHERENCE”
WRITE “FUNCTION®

READ 7ZQCOH NAME

"

WRITE “CHOOSE THE NUMBER OF LAGS IN THE COMPUTATION OF CORRELATION”
WRITE “FUNCTIONS, 1.Es THE WIbBTH OF THE TIME WINDOW”

READ NLAG INT

[ 1]

SWITCH ECHO ON
"

ASPEC ZQAU<FT1(N1T1) NLAG

ASPEC ZQAY<FZ2(NZ2) NLAG

CSPEC ZQCUY<FT1(N1) F2(N2) NLAG
1]

MOVE zZoCuYv1<zaltuy

SCLOP ZQCUYT1(3)<ZOCUYTL(3) » -1,
"

FROP zQCUYI<ZGCUYT*ZQCUY
FROP ZQAUY<ZQAU*ZQAY
FROP ZQCOH<ZQCUY1/ZOGAUY

MOVE ZQCOH(3)<ZQCOH(2)

SWITCH ECHO OFF

(1)

LET N3=UNASS.

WRITE “HIT THE RETURN KEY TO PROCEED”
READ ,; N3 INT

(1]

BODEC(P) ZQCOH

"
GOTO EXIT
"
"
"

LABEL DFT

(1}
WRITE “NAME OF DATA FILE WHERE THE SIGNAL TO BE ANALYSED IS~
READ DATA NAME

WRITE “IF DATA IN COLUMH 1 IS TO RE ANALYSED JUST HIT THE RETURN KEY~
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER”

LET N=UNASS.

READ ; N INT

DEFAULT N=1

[1]

WRITE “CHOOSE NAME CF FILE FOR THE ESTIMATED SPECTRUM”
READ ZQAS NAME

(1]

LABEL 3

WRITE “DO YOU WANT THE AMPLITUDE OR POWER SPECTRUM?”
WRITL “TYPE AMP OFR POW~

READ ZWANS NAME

IF ZQANS EQ AMP GOTOQ &



IF ZQANS EQ POW GOTO &
GOoTO 3

1]

LABEL &

WRITE “DO YOU WANT TO USE A WINDOW? ANSWER YES OR NO~
READ 2ZQSW YESNO

IF ZQSW EQ YES GOTO 21
IF ZQSW EQ NO GOTO 22
LABEL 21

LET ZQWND=BH

GOTO 23

LABEL 22

LET ZGWND=BC

LABEL 23

DFT (ZQANS) (ZQWND) 2QAS < DATA(N)

BODE (ADJ)ZQAS

1]

GOTO EXIT

"

"

n

LABEL TRFDFT

”n

WRITE “NAME OF FILE WHERE YOUR INPUT SIGNAL 1S~
READ F1 NAME

[1]

WRITE “IF DATA IN COLUMN 1 IS THE INPUT JUST HIT THE RETURN KEY”
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER®

LET N1=UNASS.

READ ,; N1 INT

DEFAULT N1=1

"

WRITE “NAME OF DATA FILE WHERE YOUR OUTPUT IS~

READ F2 NAME

”n

WRITE “1F DATA IN COLUMN 1 IS THE OUTPUT JUST HIT THE RETURN KEY®
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER”'

LET N2=UNMASS.

READ ; N2 INT

DEFAULT N2=1

[1]

WRITE “CHOOSE NAME OF FILE FOR THE ESTIMATED TRANSFEKR FUNCTION®
READ ZQTRF NAME

11} 3

WRITE “DO YOU WANT TO USE A WINDOW? ANSWER YES OR NO~
READ ZQANS YESNO

IF ZGANS EQ YES GOTO 11

IF ZGANS EQ NO GOTO 12

LABEL 11

LET ZQSW=BH

60TO 13

LABEL 12

LET ZQSwW=BC

LABEL 13

SWITCH ECHO ON

"

DFT (2@SW) ZOASH < F1(NT)
DFT (ZQSW) ZQASY < F2(N2)
FROP ZQTRF < ZQASY/ZQGASU

SWLITCH ECHO OFF
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LET N3=UNASS.

WRITE “HIT THE RETURN KEY TO PROCEED”
READ ; N3 INT
"

BODE ZGTRF

GOTO EXIT
"

LABEL PREWHITE

LET STDEV.ZQPREWH=1.

n

WRITE “NAME OF F1LE WHERE YOUR INPUT SIGNAL 187
READ F1 NAME

"

WRITE “IF DATA IN COLUMN 1 1S THE INPUT JUST HIT THF RETURN KEY”
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER”

LET N1=UNASS,

READ ; N1 INT

DEFAULT N1=1

]

WRITE “NAME OF DATA FILE WHERF YOUR OUTPUT IS~

READ F2 NAME

“”

WRITE “IF DATA IN COLUMN 1 IS THE OUTPUT JUST HIT THE RETURN KEY”®
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER”

LET N2=UNASS.

READ ; N2 INT

DEFAULT NZ2=1

[ 1]

WRITE “CHOOSE NAME OF FILE FOR THE PREWHITENED DATA. THE INPUT”
WRITE “SIGNAL WILL BE PUT IN COLUMN 1 AND THE OUTPUT IN COLUMN 27
READ ZQPREW NAME

WRITE “CHOQSE ORDER OF PREWHITENING AUTOREGRESSIVE FILTER, MAX 407
WRITE “IF YOU JUST HIT THE RETUPN KEY YOU GET THE DEFAULT VALUE 10”
READ ; NORDER INT

DEFAULT NORDER=10

n

TURN TEXT OFF

TURN GRAPMW OFF

[1]

STRUC ZQSTRF

NA MAX NORDER

NU MAX O

X

[1]

SQR ZORMAT<F1(N1) ZQSTRF

LS ZQMODEL<ZQSTRF

(1}

RESID ZGPREW(1)<ZQMODEL F1(N1)

KILL

STAT ZQPREW(1) ZQPREWH

SCLOP ZGPREW(1)<ZQPREW(1)/STDEV.ZQPREWH
"

RESID ZGPREW(Z)<ZQGMODEL F2(N2)

KILL

(1]

SCLOP ZQPREVW(2)<ZUPREW(2)/STOEV.ZUPREWH
n



1
DELET ZQMODEL (T)
(1]

TURN TEXT ON
TURN GRAPH ON

GOTO EXIT
[ 1]

LABEL BODE
(1]

LET F1=UNASS.,

LET F2=UNASS.

LET F3=UNASS.

LET F4=UNASS.

LET FS5=UNASS,

"

WRITE “NAME(S) OF DATA FILES TO BE PLOTTED (MAX 5)~
READ F1 NAME ; F2 NAME ; F3 NAME ; F4 NAME ; F5 NAME

BODE F1 F2 F3 F4& F5
(1]

GOTO EXIT

"
(1]

"w

LABEL PLOT

"

LET F1=UNASS,
LET F2=UNASS.
LET F3=UNASS.
LET MT=UNASS.
LET MZ2=UNASS.
LET M3=UNASS.
LET P1=UNASS.
LET P2=UNASSe.
LET P3=UNASS.
LET R1=UNASS,
LET R2=UNASS,
LET R3I=UNASS.
LET LP2=UNASS.,
LET RP2=UNASS.
LET LP3=UNASS.
LET RP3I=UNASS,
"

WRITE “NAME(S) OF DATA FILES TO BE PLOTTED (MAX 3)~

READ F1 NAME ; F2 NAME ; F3 NAME

(1]

WRITE “WHICH COLUMNCS)Y (MAX 3) OF DATA FILE “ F1

WRITE “IF YOU WANT TO PLOT JUST COLUMN 1 HIT THE RETURN KEY~
READ ; M1 INT ; MZ INT ; M3 INT

DEFAULT M1=1

IF F2 EQ UNASS. GOTO §

1)

LET LP2=(

LET RP2=)

"

WRITE “WHICH COLUMN(S) (MAX 3) OF DATA FILE ~ F2

WRITE “IF YOU WANT TO PLOT JUST COLUMN 1 HIT THE RETURN KEY~
READ ; P1 INT ; P2 INT ; P3 INT

DEFAULT P1=1

IF F3 EQ UNASS, GOTO 5
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LET LP3=(
LET RP3=)
L

WRITE “WHICH COLUMN(S) (MAX 3) OF DATA FILE “ F3

WRITE “IF YOU WANT TO PLOT JUST COLUMN 1 HIT THE RETURN KEY~
READ ; RT1 INT ; R2 INT ; R3 INT

DEFAULT R1=1

"

LABEL 5

WRITE “HOW MAMY SAMPLES DO YOU WANT TO PLOT?”
READ NPLX INT

(1]

PLOT (NPLX) F1(M1 M2 M3) F2 LP2 P1 P2 P3Z RP2 F3 LP3 R1 R2 R3 RP3
KILL

GOTO EXIT
"

LABEL EXIT

n

LET I=UNASS.
"

WRITE “HIT THE RETURN KEY TO PROCEED”

WRITE “1IF YOU WANT THE EXTENDED DESCRIPTION OF THE POSSIBILITIES TYPE 1°
READ ; I INT

[1]

IF I EG 1 GOTO MENU
0

WRITE (FF) = -

WRITE “CHOOSE BETWEEN THE FOLLOWING POSSIBILITIES:~
WRITE -~ ~

WRITE ° ACOF ASPEC CCOF CSPEC TRF COH DFT”
WRITE “ TRFDFT PREWHITE BODE PLOT EXIT”

[1]

GOTO 30

"

"

"

LABEL END
"

END
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HJALPMACRO"s FOR CORANA

MACRO MACKA ; A

“"HELP MACRO FOR THE MACRO CORANA

LET UNASS.=A
(1]

END

MACRO KILL

“HELP MACRO FOR THE MACRO CORANA

END
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PREWHITE

Denna MACRO anvindes for prewhitening (forfiltrering) fore t.ex. kors-
korrelationsanalys. Med hjdlp av minsta kvadratidentifiering bestdms ett
filter, som approximativt ger vitt brus som utsignal om det matas med den
givna insignalen. Sedan filtreras den givna utsignalen genom samma filter.
Korskorrelationen berdknas sedan mellan de s&lunda filtrerade Signalerna.
Detta forfaringssdtt ger bl.a. en enklare tolkning 4t den estimerade kors-
korrelationsfunktionen, némligen som en skattning av impulssvaret.

MACRO"n anropas med
>PREWHITE PREW <« INPUT(N1) OUTPUT(N2) ; N

Insignal - PROCESS Utsignal
Y
FILTER FILTER
Filtrerad insignal ~ Filtrerad utsignal

Vitt brus

Fig. 1. Illustration av prewhitening.



15

MACRO PREWHITE PREW<SINPUT(NCOL?) OQUTPUT(NCOL2) s N

L1}

"MACRO FOR PREWHITENING OF INPUT AND OUTPUT SIGNALS BEFORE
“"CROSSCORRELATION ETC.

"

"INPUT NAME OF FILE WHERE THE INPUT SIGNAL IS

"NCOL1 COLUMN NUMBER FOR INPUT SIGNAL

"OUTPUT NAME OF FILE WHERE THE OUTPUT SIGNAL IS

“NCOLZ COLUMN NUMBER FOR OUTPUT SIGNAL

N ORDER OF AUTOREGRESSIVE FILTER USED FQR THE PRE~

= WHITENING. THIS PARAMETER IS OPTIONAL. DEFAULT 10
"PREW NAME OF FILE WHERE THE PREWHITENED SIGNALS ARE PLACED.
" INPUT SIGNAL IN COLUMN 1, OUTPUT SIGMNAL IN COLUMN 2

DEFAULT N=10
”"

TREND INPUTTCINPUT(NCOL1) O
TREND OUTPUTT<QUTPUT(NCOL2) O
"

LET STDEV.ZGPREW=1,
(1]

TURN TEXT OFF
TURN GRAPH OFF
(1]

STRUC ZQSTRF
NA MAX N

NU MaX O

X

SGR ZAQRMAT<INPUTT ZQSTRF
LS 2QLSMOD<ZQSTRF

”

RESID PREW(1)<ZBLSMOD INPUTT
KILL
[1]

STAT PREWC(1) ZQPREW
SCLOP PREWC(T)<PREW(1)/STDEV .ZQPREW
1)

RESID PREW(2)<ZQLSMOD OUTPUTT
KILL
(1}

SCLOP PREW(2)<PREW(2)/STDEV.ZOPREW
DELET ZQLSMOD (T)
n

TURN TEXT ON
TURN GRAPH ON

END
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CCOFF

Detta dr en MACRO for berdkning och plottning av korskorrelations-
funktionen for tvd signaler. Plottnhing ger en vertikal linje for
tidsforskjutningen noll mellan signalerna och ger riktiga skalmar-
keringar pd horisontella axeln.

MACRO"n anropas med
>CCOFF CC « DATA1(N1) DATA2(N2) NLAG

MACRO CCOFF CC<PATAT(NI1) DATA2(N2Z2) NLAG
"MACRC FOR COMPUTING AMD PLOTTING THE CROSSCORRELATION
"FUNCTION

"DATAT NAME OF FILE WHERE THE INPUT SIGNAL 1§

N1 COLUMN NUMBER FOR INPUT SIGNAL

“"DATA2 NAME OF FILE WHERF THE OUTPUT SIGNAL 1S
"N2 COLUMN NUMBER FOR QUTPUT SIGNAL

"“"NLAG NUMBER OF LAGS

"ee NAME OF FILE WHERLE THE ESTIMATED CROSSCORRELATION
" FUNCTIUON IS PLACED

"

LET NS = 2 » NLAG

LET NN = NS + 1

LET NQ@ = NLAG + 1

"

INSI Z@GP NN

LET AMP,.=2

LET 1FP.=NQ

ZERO

STEP

LET AMP.=1

LET 1FP.=1

RAMFP

X

SCLOP Z2GP(2)<7QP(2) - 1,
SCLOP ZQP(4)ILKZGP (1) + 1.
SCLOP ZQP(3)<ZUP(3) - NLAG

CCOF CC<DATAT(NT) DATAZ2(N2) NLAG

PLOT (NM) (NN) ZaQP(3)<cC 2@P(1 4) (HP) ZQP(2)

END
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LINSPEC

I vissa fall kan det vara 1dmpligt att berdkna spektrum med linjlrt
ekvidistanta punkter i stillet for med logaritmiskt ekvidistanta
punkter, som ASPEC anvdnder. Detta kan gdras med LINSPEC, Plottning
av det estimerade spektrat kan ske i 1in/lin eller log/log skala.

MACRO”n anropas med
>LINSPEC AS <« DATA(NCOL1) DT LSCALE

MACRO LINSPEC AS<DATA(NCOL1) DT LSCALE
"

"MACRO FACILITATING COMPUTATION OF AUTOSPECTRUM IN LINEARLY
“"EQUIDISTANT POINTSs PLOTTING CAN BE DONE IN LOG/LOG OR
"LIN/LIN SCALES. THE AUTOSPECTRUM IS COMPUTED FOR TWO DECADES.
"

"DATA NAME OF FILE WHERE THE SIGNAL TO BE ANALYSED 1S

"NCOL1 COLUMN NUMBER FOR SIGNAL TO BE ANALYSED

"“DT SAMPLING INTERVAL IN S

“LSCALE IF LSCALE EQ@ LIN THEN LIN/LIN SCALES. IF LSCALE EQ

e LOG THEN LOG/LOG SCALES.

“AS NAME OF FILE WHERE THE ESTIMATED AUTOSPECTRUM IS PLACED

LET WMAXe=3.T41593/0T
LET WMIN.=WMAX,./100
n

INST ZSFREQ 100
RAMP WMIN. WMIN.
X

ASPEC AS<DATA(NCOL1) 100 ZSFREQ
L1}

IF LSCALE EQG LIN GOTO z@S
BODE AS

GOTO EX1T

n

LABEL ZQs
PLOT (100) AS(1)<AS(2)
(1]

LABEL EXIT

END
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INTSPEC

Denna MACRO berdknar det integrerade spektrat for ett givet autospectrum
och plottar det.

MACRO"n anropas med
>INTSPEC ISPEC + ASPEC

MACRO INTSPEC 1SPEC<ASPEC

n

"MACRO FOR COMPUTATION OF THE INTEGRATED SPECTRUM GIVEN THE
“"AUTOSPECTRUM.,

1]

"ASPEC NAME OF FILE WHERE THE AUTOSPECTRUM 18

"ISPEC NAME OF FILE WHERE THE INTEGRATED SPECTRUM IS PLACED.
" THE FREQUENCIES ARE IN COLUMN 1 AND THE INTEGRATED

" SPECTRUM IN COLUMN 3,

"NOTICE THAT THE SYSTEM FILES SSSS1 AND S55582 ARE NEEDED.
"THE SAMPLING INTERVAL GIVEN IN THESE SYSTEM FILES MUST
"COINCIDE WITH THE SAMPLING INTERVAL OF THE DATA FILE FROM
"WHICH THE AUTOSPECTRUM FILE ASPEC HAS BEEN COMPUTED.
"DEFAULT VALUE 1. S.

11

DETER ISPEC(1)<S5SSS1 ASPEC(1)

VECOP ISPEC(2)<ISPECCT1)*ASPEC(2)

DETER ISPEC(3)<8SSS2 ISPEC(2)

MOVE ISPEC(1)Y<ASPEC(1)

[1]

LET MAX.ZQISPEC=1.

[1]

TURN TEXT OFF

STAT ISPEC(3) ZQISPEC

TURN TEXT ON

LET MAX.ZQISPEC=MAX.ZQISPEC / 100.
SCLOP ISPEC(3)<ISPEC(3) / MAX.ZQISPEC

BODE (P) ISPEC

END
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SYSTEMFILEN SSSS1

BEGIN
"
“"THE DIFFERENCE EQUATION

& YCT) = UCTY - u(T=-1)
TIS DESCRIBED IN THIS SYSTEM FILE,
L]

DISCRETE MISO TRANSFER FUNCTION
(1]

SAMPLE INTERVAL 1. §

(1]

APOLYNOMIAL

BPOLYNOMIAL
1‘ - 1.QA‘1
(1]

END

SYSTEMFILEN SSS8S2

BEGIN

"

"THE DIFFERENCE EQUATION

" Y{T) = ¥(T=1) = U(T)

1S DESCRIBED IN THIS SYSTEM FILE,

DISCRETE MISO TRANSFER FUNCTION
(1]

SAMPLE INTERVAL 1. §
" .

APOLYNOMIAL

T - 1.07-1
BPOLYNOMIAL
1e

END
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TRF

Denna MACRO berdknar en skattning av dverféringsfunktionen genom
att dividera korspektrum for in- och utsignalerna med autospektrum
for insignalen. Overforingsfunktionen plottas ocksd.

MACRO"n anropas med
>TRF TRANSF < INPUT(NCOL1) OUTPUT(NCOLZ2) NLAG

MACRO TRF TRANSF<IMPUT(NCOLT) OUTPUT(NCOL2) NLAG

[1]

"MACRO FOR ESTIMATION OFf THE TRANSFER FUNCTION USING
“"SPECTRAL ANALYSIS

1]

"INPUT NAMF OF FILE WHERE THE‘INPUT SIGNAL IS

"NCOLT COLUMN NUMBER FOR INPUT SIGNAL

"OUTPUT NAME OF FILE WHERE THE OUTPUT SIGNAL IS
"NCOLZ2 COLUMN NUMBER FOR OUTPUT SIGNAL

“NLAG NUMBER OF LAGS USED IN THF COMPUTATIOM OF THE

= SPECTRA; I.Ee THE WIDTH OF THE TIME WIMDOW
"TRANSF NAME OF FREQUENCY FILE WHERE THE ESTIMATED
" TRANSFER FUNCTION IS PLACED

ASPEC ZQAS<INPUT(NCOL1) NLAG
CSPEC ZQCS<INPUT(NCOL1) OUTPUT(NCOLZ) NLAG
FROP TRANSF<ZQCS8/Z0AS

BODE TRAMNSF

END
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COH

Denna MACRO berdknar och plottar med logaritmisk frekvensskala den
kvadrerade koherensfunktionen.

MACRO”n anropas med
>COH COHF <« INPUT(NCOL1) OUTPUT(NCOL2) NLAG

MACRC COH COHF<INPUT(NCOL1) OUTPUT(NCOL2) NLAG

“"MACRO FOR COMPUTATION OF THE SQUARED COHERENCE FUNCTION
(1]

“INPUT MAME OF FILE WHERE THE INPUT SIGNAL 1§

“NCOL1T COLUMN NUMBER FOR INPUT SIGNAL

"OUTPUT NAME OF FILE WHERE THE OQOUTPUT SIGNAL IS

"NCOL2 COLUMN NUMBER FOR OUTPUT SIGNAL

"NLAG NUMBER OF LAGS USED IN THE COMPUTATION OF THE

" SPECTRA,y l1.,tEse THE WIDTH OF THE TIME WINDOW

“"COHF NAME OF FILE FOR THE COMPUTED COHERENCE FUNCTION.
" THE FREQUENCIES ARE IN COLUMN 1,4 THE COHERENCE

" FUNCTION IN COLUMNS 2 AND 3, WHICH ARE IDENTICAL

ASPEC ZQAU<SINPUT(NCOLT) NLAG

ASPEC ZOAY<OUTPUT(NCOLZ) MNLAG

CSPEC 2QCUY<INPUT(NCOL1) OUTPUT(NCOLZ2) NLAG
n

MOVE zQCuy1<zocCcuy

SCLOP 2QCUYT(3)<ZaCUYT1(3) * -1,

(1]

FROP ZQCUY1<ZOCUY = 2QCUY1

FROP ZQAUY<2QAU*ZQAY

FROP COHF<ZOGCUY1/ZQAUY

MOVE COMF(3)<COHF (2)

BODE (P) COHF

END
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DETT

Denna MACRO skattar spektrum med DFT (Discrete Fourier Transform),
och ger mojlighet till utjdmning genom att tidsserien delas upp i
block for vilka spektra berdknas i tur och ordning. Det resulterande
spektrat erhd1les sedan genom att medelsvirdebilda dver de s& skatta-
de spektra. Resultatet plottas.

MACRO”n anropas med
>DFTT SPEC « DATA(NCOL) NBLOCK NDATA ; SW WND OVERLAP

MACRO DFTT C<DATACNCOL) NBLOCK NDATA ; SW WND OVERLAP

[ 1]

"MACRO FOR ESTIMATION OF AUTOSPECTRUM USING DFT

“THE TOTAL DATA SET 1S DIVIDED INTO BLOCKS OF LENGTH NBLOCK FOR
“"WHICH THE SPECTRA ARE COMPUTED. THF RESULTING SPECTRUM IS THEN
“"THE AVERAGE VALUE OF ALL BLOCK SPECTRA.

“"DATA NAME OF DATA FILE WHERE THE SIGNAL TO BE ANALYSED IS
"NCOL COLUMN NUMBER OF SIGNAL TO BE ANALYSED

“NBLOCK MUMBER OF DATA POINTS PER BLOCK (DETERMINING THE

" WIDTH OF THE TIME WINDOW). MUST BE AN EVEN NUMBER.
“NDATA TOTAL NUMBER OF DATA POINTS IN THE FILE DATA

"Sw SW=POW POWER SPECTRUM COMPUTED (DEFAULT)
" SW=AMP AMPLITUDE SPECTRUM COMPUTED

“WND WND=BC BOX CAR (I.E. RECTANGULAR) WINDOW
- WND=BH BLACKMAN-HARRIS WINDOW (DEFAULT)
"OVERLAP OVERLAP=YES 50 % OVERLAPPING OF BLOCKS

" OVERLAP=ND NO OVFRLAPPING (DEFAULT)

"C NAME OF FREQUENCY FILE FOR THE RESULTING SPECTRUM

DEFAULT SW=POW
DEFAULT WND=BH
DEFAULYT OVERLAP=NO

MOVE B<DATA(NCOL)
"

LET N1=1

LET m=0

"

LABEL 10
LET NZ=NT1+NBLOCK
LET NZ=N2-1

IF N2 GT NDATA GOTO 20

CUT A<B N1 N2



LET M=M+1

LET NBLOCK1=NBLOTK

IF OVERLAP EQ NO GOTO 5
LET NBLOCK1=NBLOCK/2
LABEL 5

LET NT1=N1+NBLOCK?

[1]

DFT (SW) (WND) SPEC<A
(1]

IF M 6T 1 60TO 30

n

MOVE C<SPEC
60TO 10
(1}

LABEL 30

VECOP C(2)<C(2)+SPEC(2)
GOTO 10

"

LABEL 20

SCLOP C(2)<C(2)/M

"

BODE €
"

END
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DFTF

Denna MACRO skattar spektrum med DFT (Discrete Fourier Transform)
och ger mdjlighet till utjdmning genom att medelvirdesbildning kan
goras over ndrliggande punkter i frekvensplanet. Resultatet plottas.

MACRO"n anropas med
>DFTF C <+ DATA(NCOL) NBLOCK NDATA ; SW WND

MACRO DFTF C<DATA(NCOL) NBLOCK NDATA ; SW WND

L]

"MACRO FOR ESTIMATION OF AUTOSPECTRUM USING DFT

"THE DISCRETE FOURIER TRANSFORM FOR THE WHOLE DATA SEQUENCE
“1S COMPUTED. THE ESTIMATED SPECTRUM POINTS ARE THMEN DIVIDED
"INTO BLOCKS OF LENGTH NBLOCK AND AVERAGED FOR EACH BLOCK.
“THE RESULTING SPECTRUM CONSISTS OF THE AVERAGED POINTS.

(1} .

"DATA NAME OF DATA FILE WHERE THE SIGNAL TO BE ANALYSED IS
"NCOL COLUMN NUMBER FOR THE SIGNAL TO BE ANALYSED .
"NBLOCK NUMBER OF FREQUENCY POINTS PER BLOCK (DETERMINING
" THE WIDTH OF THE FREQUENCY WINDOW)

"NDATA TOTAL NUMBER OF DATA IN THE DATA FILE DATA

"SW SW=POW POWER SPECTRUM ESTIMATED (DEFAULT)

- SW=AMP AMPLITUDE SPECTRUM ESTIMATED

"WND WND=8C BOX CAR (I+E. RECTANGULAR) WINDOW (DEFAULT)
" WND =8H BLACKMAN-HARRLIS WINDOW

"c NAME OF FREQUENCY FILE WHERE THE RESULT 1S PLACED

DEFAULT SW=POW
DEFAULT WND=BC
(1}

TURN TEXT OFF
LET SUM.DFT=1,
L1

INSI CONST 1
STEP

X

DFT (SW) (WND) RAWSPEC<DATA(NCOL)

LET N1=1

LABEL 10

LET N2=N14NBLOCK
LET N2=N2-1

LET NDATAT=NDATA/2

IF N2 GT NDATAT1 GOTO 30

CUT A<RAWSPEC N1 N2



STAT AC1) DFT

SCLOP B(1)<CONST * SUM.DET
STAT AC2) DFT

SCLOP B(2)<CONST * SUM.DFT
SCLOP B(3)<CONST * 0,

1]

IF N1 6T 1 GOTO 20
[1]

MOVE C<B
60T0 40
o

LABEL 20
CONC c«<C B
"

LABEL 40 |
LET N1=N1+NBLOCK
60TO 10

"

LABEL 30

TURN TEXT ON

SCLOP CC1)<C(1I/NBLOCK
SCLOP C(2)<C(2)/NBLOCK

"
FHEAD ¢
9 1

X

BODE ¢
"

END
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LSID

Avsikten med denna MACRO &r att underlatta minsta kvadratidentifiering
som annars kraver minst tre kommandon. MACRO anropas med ett kommando
som d&r s& 1ikt ML~kommandot som mojligt. Den resulterande modellen
skrivs ut pd displayet.

MACRO"n anropas med
>LSID MODEL < DATA(NT N2) N

MACRO LSID MODEL<DATA(NT N2) N

“MACRO FOR ESTIMATION OF A LS MODEL OF ORDER N
[1]

“DATA NAME OF FILE WHERE THE INPUT AND OUTPUT SIENALS ARE

"N1 COLUMN NUMBER FOR INPUT SIGNAL
N2 COLUMN NUMBER FOR OUTPUT SIGNAL
"N ORDER OF THE ESTIMATED MODEL

"MODEL NAME OF FILE WHERE THE ESTIMATED MODEL IS PLACED
"

STRUC ZQSTRF

NA MAX N

NU MAX 1

NB MAX N

KB MAX 1

X

SQR ZQRMAT<DATA(NT N2) ZQSTRF
"

FTEST MODEL

IF FTEST. EQ 0 GO0TO 10
DELET MODEL (T}

LABEL 10

[1]

LS (SC) MODEL<ZQSTRF
SAVE STDEV

X

LIST (FF) (T) MODEL
[1]

END
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LSORD

Avsikten med denna MACRO Yr att underlitta vid ordningstalshestim-

ning i samband med minsta kvadratidentifiering. Tabellen med virden
pa forlustfunktionen och testkvantiteten AIC (Akaike“s Information

Criterion) skrivs ut pa displayet for olika ordningstal.

MACRO“n anropas med
>LSORD DATA(NT N2) NMAX

MACRO LSORD DATA(NT N2) NMAX

0

“MACRO FOR DETERMINING THE ORDER OF A MODEL USING LS~
"IDENTIFICATION

(1]

"DATA NAME OF FILE WHERE THE INPUT AND OUTPUT SIGNALS ARE
"N1 COLUMN NUMBER FOR INPUT SIGNAL

wN2 COLUMN NUMBER FOR OUTPUT SIGNAL
YNMAX MAXIMAL ORDER OF THE MODEL CHECKED
(1}

STRUC 2QSTRF

NA MAX NMAX

NU MaX 1

NB MAX NMAX

K8 MAX 1

NA ACT 1

NB ACT 1

X

”

SGQR ZQRMAT<DATACNT N2) ZQSTRF

LS ZAQMODEL<ZQSTRF

n

DELET ZaQMODEL (T)
"

END
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LSDEL

Avsikten med denna MACRO dr att automatisera bestdmningen av tids-
fordrojningar vid identifiering. Modeller med olika antal tidsfdr-
drojningar skattas med minsta kvadratmetoden. Tabellen med vErden

pd forlustfunktionen och p& AIC erhdlles pd displayet for varierande
antal tidsfordrojningar i modellen.

MACRO"n anropas med
>LSDEL DATA(NT N2) N KMIN KMAX

MACTRO LSDEL DATACNT N2) N KMIN KMAX

(1]

“MACRO FOR ESTIMATION OF THE PURE TIME DELAY USING LS-
“IDENTIFICATION

“DATA NAME OF FILE WHERE THE INPUT AND OUTPUT SIGNALS ARE

N1 COLUMN NUMBER FOR INPUT SIGNAL
"N2 COLUMN NUMBER FOR OUTPUT SIGNAL
"N ORDER OF THE ESTIMATED MODELS

"KMIN MINIMAL VALUE OF THE TIME DELAY CHECKED
"KMAX MAXIMAL VALUE OF THE TIME DELAY CHECKED
"

STRUC ZQSTRF

NA MAX N

NU MAX 1

NB MAX N

KB MAX KMAX

KB MIN KMIN

KB ACT KMAX

X

[1]

SGR ZQRMAT<DATA(NT N2) ZQSTRF

LS ZQMODEL<2@STRF

(1]

DELET ZQMODEL (T)

END
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FTST

Denna MACRO berdknar testkvantiteten for F-test i samband med ordnings-
tals test. MACRO"n &ar av frdage/svartyp.

MACRO"n anropas med
>FTST

MACRO FTST
"MACRO FOR COMPUTATION OF THE VALUE OF THE F-TEST QUANTITY FOR
“TEST OF MODEL ORDER. -THE FORMULA USED IS

" vV =V N = N
u 1 2 2
" Kk Rhkkk hkokhdok ki
v v N =N
= 2 2 1

“THE MACRO IS QUESTION AND ANSWER BASED. IT IS ASSUMED THAT
"Y1 IS GREATER THAN V?, I.CL. N1 MUST BE LESS THAN N2, WMERE
"N1 AND N2 ARE THE NUMBER OF PARAMETERS OF THE MODELS RESP.
(1]

LABEL 1

WRITE “VALUES OF LOSS FUNCTIONS, V1 RESP. V2?~°

READ V1 NUM v2 NUM

[1]

LET v1=vV1+0,.

LET v2=Vv2+0.

LET bv=V1i-v2

IF DV LT 0. GOTOD 10

n

LABEL 2

WRITE “NUMBER OF PARAMETERS IN RESP. MODEL, N1 AND NZ27?~°
READ N1 NUM N2 NUM

LET N1=N1+0.

LET N2=N2+0.,

LET NP=N2-N1

IF NP LE 0 GOTO 20

"

WRITE “NUMBER OF SAMPLES?”
READ N NUM

LET N=N+0.
.

LET Dv=DV/V2
LET NN=N-NZ2

LET NN=NN/NP
LET DV=DV*NN
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WRITE “F-TEST VALUE: “ bV
GOTO END
[1]

LABEL 10

WRITE “V2 IS GREATER THAN V1~

6070 1

"

LABEL 20

WRITE “N2 MUST BE GREATER THAN N1~
GOTO 2

LABEL END
"

END
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MODANA

Denna MACRO dr avsedd for modellanalys. Den testar residualer, berdknar
och plottar modellens deterministiska utsignal tillsammans med den
verkliga utsignalen och med residualerna. Den berdknar modellens Gver-
foringsfunktion och effektspektrum ftr stdrningsdelen och plottar
dessa. MACRO ar avsedd for fallet med en in- och en utsignal.

MACRO"n anropas med
>MODANA MODEL DATA(N1 N2) ; NPLX

MACRO MODANA MODEL DATA(NT NZ2) ; NPLX

11}

"MACRO FOR MODEL ANALYSIS INCLUDING RESIDUAL TESTING, COMPUTA-
“TION AND PLOTTING OF THE DETERMINISTIC MODEL OUTPUT TOGETHER
"WITH THE ACTUAL OUTPUT AND THE RESIDUALS, COMPUTATION OF THE
"TRANSFER FUNCTION OF THE MODEL AND THE POWER SPECTRUM OF THE
“DISTURBANCE MODEL AND PLOTTING OF THESE.

"

"MODEL NAME OF SYSTEM FILE WHERE THE MODEL TO BE ANALYSED IS
“DATA NAME OF DATA FILE GENERATING THE MODEL

"N 1 COLUMN NUMBER OF INPUT

N2 COLUMN NUMBER OF OUTPUT

“NPLX  OPTIONAL ARGUMENT (DEFAULT VALUE = THE GLOBAL VARIABLE
w NPLX.) DETERMINING THE NUMBER OF POINTS PLOTTED PER

" PAGE

"NOTICE THAT WHENEVER A PLOT HAS PEEN FINISHED THE MACRO IS
“WAITING FOR THE COMMAND RESUME TO PROCEED

DEFAULT NPLX=NPLX.
"

RESID ZGRI1<MODEL DATA(NT N2) 15 15
SUSPEND

PAGE

SUSPEND

KILL

"

DETER ZQD1<MODEL DATAINT)
PLOT(NPLX) ZQD1 DATA(N2)/ZQR1
SUSPEND

"

SPTRF 20TRF<MODEL B/A

BODE ZQTRF

SUSPEND

(1]

SPTRF (POW) ZODIST<MUDEL C/A
BODE 7QDIST

"

END
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STEPTEST

Denna MACRO berdknar och plottar stegsvaret for ett givet system.
MACRO“n anropas med
>STEPTEST STEPRESP <« MODEL N

MACRO STEPTEST STEPRESP<MODEL N
(1]

"MACRO GENERKTING THE STEP RESPONSE OF A GIVEN SYSTEM

[1]

"MODEL NAME OF FILE FOR THE SYSTEM TO BE ANALYSED

"N NUMBER OF SAMPLES IN THE COMPUTED STEP RESPONSE
“STEPRESP NAME OF FILE FOR THE COMPUTED STEP RESPONSE

"

"NOTICE YHAT THE GLOBAL VARIABLE DELTA, MUST BE GIVEN
"THE SAME VALUE AS THE SAMPLING INTERVAL IN THE FILE
"MODEL BEFORE USING THIS MACRO (DEFAULT 1.)

(1]

INSI ZQSTEP N
STEP
X

DETER STEPRESP<MODEL ZQSTEP
"

PLOT (N) STEPRESP

END
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IMPTEST

Denna MACRO berdknar och plottar impulssvaret for ett givet system.
MACRO“n anropas med
>IMPTEST IMPRESP <« MODEL N

MACRO IMPTEST IMPRESP<MODEL N

“"MACRO GENERATING THE IMPULSE RESPONSE OF A GIVEN SYSTEM
[}

“MODEL NAME OF FILE FOR THE SYSTEM TO BE ANALYSED

"N NUMBER OF SAMPLES IN THE COMPUTED IMPULSE RESPONSE
“IMPRESP NAME OF FILE FOR THE COMPUTED IMPULSE RESPONSE
(1]

YNOTICE THAT THE GLOBAL VARIABLE DELTA. MUST BE GIVEN
“THE SAME VALUE AS THE SAMPLING INTERVAL IN THE FILE
“"MODEL BEFORE USING THIS MACRO (DEFAULT 1.)

"

INSI ZQPULS N

PULSE

X

DETER LIMPRESP<MODEL ZQPULS
"

PLOT (N) 1IMPRESP

"

END



RAND

34

Denna MACRO anvdndes for att gora en Monte Carlo-simulering av en
modells tidssvar for en given insignal 1 akt och mening att testa
modellens osdkerhet.

MACROD"n anropas med

>RAND Y <« MOD U NL ; NPLX

MACRO RAND Y<MOD U NL ; NPLX

"MACRO FOR MONTE CARLO SIMULATION OF TIME RESPONSES IN ORDER TO
"TEST THE UNCERTAINTY OF AN ESTIMATED MODEL.

"
"MOD
"

"y

]

[1]

"NL
“NPLX

(1]
1]
" Y
[1]
11}

SYSTEM FILE WHERE THE ESTIMATED MODEL PARAMETERS AND

THEIR ESTIMATED COVARIANCE MATRIX ARE

FILE WITH INPUT SIGNAL FOR THE SIMULATIONSy EsGe A STEP SIGNAL.
NOTICE THAT THE SAMPLING INTERVAL OF THIS FILE MUST COINCIDE
WITH THE SAMPLING INTERVAL IN THE SYSTEM FILE MOD.

THE NUMBER OF SIMULATED TIME RESPONSES REQUESTED

OPTIONAL ARGUMENT (DEFAULT VALUE = THE GLOBAL VARIABLE
NPLX.) DETERMINING MUMBER OF POINTS PLOTTED PER PAGE,
NORMALLY EQUAL TO THE NUMBER OF POINTS IN THE DATA FILE U
DATA FILE CONTAINING THE SIMULATED TIME RESPONSES AS

COLUMNS

DEFAULT NPLX=NPLX.
(1]

FOR 1=1 TO NL
RANPA P<MOD
DETER Y(1)<P U
DELET P (T)
NEXT 1

PLOT (NPLX) Y

END
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PREDERR

Med denna MACRO berdknas och plottas k-stegs prediktionsfelet som
funktion av k for en given modell. Det forutsittes att modellen
har ett B-polynom och ett C-polynom.

MACRO“n anropas med
>PREDERR SYST 3 TSAMP

MACRO PREDERR SYST ; TSAMP
[ 1]

"MACRO FOR COMPUTATION OF THE K~STEP PREDICTION ERRCR AS A
“FUNCTION OF K FOR THE SYSTEM IN THE SYSTEM FILE SYST.

"IT IS ASSUMED THAT THE SYSTEM FILE CONTAINS A B- AND A C-
"POLYNOMIAL

"

"SYST THE SYSTEM FILE CONTAINING THE SYSTEM TO BE ANALYSED
“"TSAMP OPTIONAL ARGUMENT FOR THE SAMPLING INTERVAL (DEFAULT
= « §)o IT MUST BE EQUAL TO THE SAMPLING INTERVAL 1IN
" THE SYSTEM FILE SYST,

"

"NOTICE THAT THE SYSTEM FILE SSSS2 IS NEEDED. THE SAMPLING
"INTERVAL OF S55S2 MUST COINCIDE WITH THE ONE OF SYST C(AND
“THE ARGUMENT TSAMP),

DEFAULT TSAMP=1.
1]

INSI zQPULS 20

LET DELTA.=TSAMP

ZERO

PULSE

X

[ 1]

DSIM ZQPRED<SYST za@PULS
VECOP ZQPRED<ZQPRED*ZQPRED
DETER 2QPREDER<SSSS2 ZQPRED
”"

PLOT (20) (NL) ZQPREDER
(1]

END
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SYSTEMFILEN S$SSS2

BEGIN
n

“THE DIFFERENCE EQUATION

" Y(T) = Y(T=1) = u(m)

IS DESCRIBED IN THIS SYSTEM FILE
"

DISCRETE MISO TRANSFER FUNCTION
(1]

SAMPLE INTERVAL 1. §

[1]

APOLYNOMIAL
T1a = 1.Q“"‘1
n

BPOLYNOMIAL

1

END
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SYSTEMFILEN SS5552

BEGIN
L]

“THE ODIFFERENCE EQUATION

. Y(T) = Y(T=-1) = U(T)

*1S DESCRIBED IN THIS SYSTEM FILE.
L]

DISCRETE MISO TRANSFER FUNCTION
"

SAMPLE INTERVAL 1. §

”»

APOLYNOMIAL
1. =~ 1.8°-1
"

BPOLYNOMIAL
1.

END

SI8-
[=]-B]
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MACRO CORANA
”»

“MACRO”S NEEDED
s MACKA
" KILL

WRITE (FF) ~ °

WRITE “THIS QUESTION AND ANSWER PROGRAM IS INTENDED TO GUIDE YOU”
WRITE “THROUGH THE EXERCISE IN CORRELATION ANALYSIS®

WRITE ~ ~

WRITE ~ -

WRITE =

WRITE “HIT THE RETURN KEY TO PROCEED”

L]

MACKA

"

LET I=UNASS.

READ ; 1 INT

"

"

L

LABEL MENU

WRITE (FF) °

WRITE “CHOOSE BETWEEN THE FOLLOWING POSSIBILITIES”

WRITE 7 °

WRITE “ACOF - COMPUTATION OF THE AUTOCORRELATION FUNCTION”
WRITE “ASPEC =~ COMPUTATION OF THE AUTOSPECTRUM”

WRITE “CCOF - COMPUTATION OF THE CROSSCORRELATION FUNCTION®
WRITE “CSPEC =~ COMPUTATION OF THE CROSSPECTRUM”

WRITE “TRF - ESTIMATION OF THE TRANSFER FUNCTION®

WRITE “COH - ESTIMATION OF THE COHERENCE FUNCTION

WRITE “DFT - ESTIMATION OF SPECTRUM USING DFT”

WRITE “TRFDFT - ESTIMATION OF TRANSFER FUNCTION USING DFT”
WRITE “PREWHITE~ PREWHITENING OF DATA FOR CRUSSCORRELATION ANALYSIS®
WRITE “BODE - PLOTTING OF SPECTRA AND TRANSFER FUNCTIONS®
WRITE “PLOT - PLOTTING OF TIME SERIES®

WRITE “EXIT ~ EXIT TO COMMAND MODE”

"

LABEL 30

WRITE - °

WRITE “WHAT 1S YOUR INTEREST?”
READ ANSWER NAME
"

IF ANSWER EQ ACOF GOTOC ACOF

IF ANSWER EG ASPEC GOTO ASPEC
IF ANSWER EG CCOF 60TO CCOF

IF ANSWER EQ CSPEC GOTG CSPFC
IF ANSWER EG TRF COTO TRF

1F ANSWER £EO COH GOTO COM

IF ANSWER EG DFT GOTO DFT

IF ANSWEP tQ TRFDFT GOTO TRFDFT
IF ANSWER EG PREWHITE GOTO PREWHITE
IF ANSWER EG BODE GOTO BODE

IF ANSWER EO PLOT GOTO PLOT

IF ANSWER EG EXIT GOTO END

GOTO EXIT

L1}

LABEL ACOF

WRITE “NAME OF DATA FILE WHERE THE SIGNAL TO BE ANALYSED 1S~

29

FTST

Denna MACRO berdknar testkvantiteten for F-test i samband med ordnings-
tals test. MACRO™n dr av frage/svartyp.

MACRO"n anropas med

>FTST

MACRO FTST

“MACRO FOR COMPUTATION OF THE VALUE OF THE F-TEST QUANTITY FOR

“TEST OF MODEL ORDEP., .THE FORMULA USED IS

s v =V N = N
" 1 2 2
" whkERhkk EREA AR
= v N =N
" 2 2 1

“THE MACRO IS QUESTION AND ANSWER BASED. IT IS ASSUMED THAT
VY1 IS GREATER THAN V2, I.E. N1 MUST BE LESS THAN N2, WHERE
"“N1 AND N2 ARE THE NUMBER OF PARAMETERS OF THE MODELS RESP.
1)

LABEL 1

WRITE “VALUES OF LOSS FUNCTIONS, V1 RESP. V2?7°

READ V1 NUM V2 NUM

”

LET v1=v1+40.

LET v2=V2+0.

LET bv=vi-v2

IF DV LT 0. GOTO 10
L]

LABEL 2

WRITE “NUMBER OF PARAMETERS IN RESP. MODEL, N1 AND N2?°
READ N1 NUM N2 NUM

"

LET N1=N1+0.

LET N2=N2+0.

LET NP=N2-N1

IF NP LE D 60TO 20
"

WRITE “NUMBER OF SAMPLES?”
READ N NUM
L1}

LET N=N+O.
M

LET DV=DV/V2
LET NN=N=N2

LET NN=NN/NP
LET DV=DV*NN
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WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER®
LET N2=UNASS,
READ ; N2 INT

DEFAULT N2=1 LSORD

]

WRITE “CHOOSE NAME OF FILE FOR THE ESTIMATED CORRELATION FUNCTION® . Avsikten med denna MACRO Er att underlitta vid ordningstalsbestim-
READ 20CC NAME

" ning i samband med minsta kvadratidentifiering. Tabelien med virden
WRITE “CHOOSE THE MAXIMUM NUMBER OF LAGS IN THE COMPUTATION OF” ; ; sran ;
WRITE “THE CROSSCORRELATION FUNCTION® pd forlustfunktionen och testkvantiteten AIC (Akaike’s Information
READ NLAG INT Criterion) skrivs ut p4 displayet for olika ordningstal.

“

LET NS = 2 * NLAG . ! MACRO”n anropas med

LET NN = NS 4 1

LET NG = NLAG + 1 >LSORD DATA(N1 N2) NMAX

L 1]

INSI 2ZGP NN
LET AMP.=2,
LET IFP.=NG

2ERO

STEP MACRO LSORD DATA(NT N2) NMAX

LET AMP.=1, "

LET 1FPe=1 “MACRO FOR DETERMINING THE ORDER OF A MODEL USING LS-
RAMP “IDENTIFICATION

X "

" "HDATA NAME OF FILE WHERE THE INPUT AND OUTPUT SIGNALS ARE
SCLOP ZGP(2)<z@P(2) = 1. *N1 COLUMN NUMBER FOR INPUT SIGNAL

SCLOP 2QP(4)KZIGPLT) + 1. "N2 COLUMN NUMBER FOR OUTPUT SIGNAL

SCLOP ZQP(3)<Z@P(3) = NLAG “NMAX MAXIMAL ORDER OF THE MODEL CHECKED

" "

CCOF ZQCC<FT1(N1) F2(N2) NLAG STRUC ZQSTRF

" NA MAX NMAX

PLOT (NM) (NN) ZGP(3) < zaCC 0P (1 L) (HP) ZQP(2) NU MaX 1

M NB MAX NMAX

GOTO EXIT KB MAX 1

" NA ACT 1

" NB ACT 1

" X

SAQR ZQRMAT<DATAC(NT N2) ZQSTRF
WRITE “NAME OF DATA FILE WHERE YOUR INPUT SIGNAL 1S°7 LS ZQMODEL<ZQSTRF

READ F1 NAME "
" DELET ZaQMODEL (T)
»

LABEL CSPEC
"

WRITE “1F DATA IN COLUMN 1 IS THE INPUTY JUST HIT THE RETURN KEY”®
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER” END
LET NT1=UNASS. .

READ ; N1 INT

DEFAULT N1=1

"

WRITE “NAME OF DATA FILE WHERE YOUR OUTPUT SIGNAL 157

READ F2 NAME

"

WRITE “IF DATA IN COLUMN 1 1S THE OUTPUT JUST HIT THE RETURN KEY”
WRITE “OTHERWISE TYPE THE DFSIRED COLUMN NUMEER”

LET NZ=UNASS.

READ ; N2 INT

DEFAULT N2=1

1]

WRITE “CHOCSE NAME OF FILF FOR THE ESTIMATED CROSSPECTRUM”

READ ZQCS NAME

[1]

WRITE “CHNOSE THE NUMBER OF LAGS IN THE COMPUTATION OF THE CORRELATION
WRITE “FUNCTIONS, I.E. THE WIDTH OF THE TIME WINDOW”®

READ NLAG INT
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-

LET N3=UNASS.

WRITE “HIT THE RETURN KEY TC PROCEED”
READ ; N3 INT

L]

BODE ZQTRF
-

60T0 EXIT
-

LABEL PREWHITE
L

LET STPEV.ZQPREWH=T.

L]

WRITE “NAME OF FILE WHERE YOUR INPUT SIGNAL IS~
READ F1 NAME

L1}

WR1TE “IF DATA IN COLUMN 1 15 THE INPUT JUST HIT THF RETURN KEY”
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBRER”

LET N1=UNASS.

READ ; N1 INT

DEFAULT N1=1

L. ]

WR1TE “NAME OF DATA FILE WHERF YOUR OUTPUT IS~
READ F2 NAME
L)

WRITE “IF DATA IN COLUMN 1 IS THE OUTPUT JUST HIT THE RETURN KEY”
WRITE “OTHERWISE TYPE THE DESIRED COLUMN NUMBER”

LET N2=UNASS.

READ ; N2 INT

DEFAULT N2=1

L]

WRITE “CHOOSE NAME OF FILE FOR THE PREWHITENED DATA. THE INPUT”
WRITE “SIGNAL WILL BRE PUT IN COLUMN 1 AND THE OUTPUT IN COLUMN 2°
READ ZQPREW NAME

"

WRITE “CHOOSE ORDER OF PREWHITENING AUTOREGRESSIVE FILTER, MAX 40°
WRITE “IF YOU JUST HIT THE RETUPN KEY YOU GET THE DEFAULT VALUE 10”7
READ ; NORDER INT

DEFAULT NORDER=10

"

TURN TEXT OFF
TURN GRAPH OFF
"

STRUC ZQSTRF

NA MAX NORDER

NU MAX O

X

o

SQR ZQRMAT<FI(N1) ZQSTRF
LS ZQMODEL<ZGSTRF

L]

RESID ZQPREW(1)<ZQMODEL F1(N1)
KILL
L}

STAT ZQPREW(1) ZQPREWH
SCLOP ZQPREW(1)<ZGPREW(1)/STDEV.ZOPREWH
"

RESID ZGPREW(Z)<ZQMODEL F2(N2)
KILL

SCLOP ZQPREW(2)<ZQPREW(2)/STDEV.ZOPREWH
”

LET M=M+1

LET NBLOCK1=NBLOCK

IF OVERLAP EQ NO GOTO S
LET NBLOCKI1=NBLOCK/2
LABEL 5

LET N1=N1+NBLOCK?

»

DFT (SW) (WND) SPEC<A
n

IF M 6T 1 60T0 30

L]

MOVE C<SPEC
60TOo 10
"

LABEL 30

VECOP C(2)<C(2)+SPEC(2)
6070 10

"

LABEL 20

SCLOP C(2)<C(2)/M

"

BODE C
L1}

END

23
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TRF

Denna MACRO beriknar en skattning av dverforingsfunktionen genom
att dividera korspektrum for in- och utsignalerna med autospektrum
for insignalen. Uverforingsfunktionen plottas ocksa.

MACRO n anropas med
>TRF TRANSF <« INPUT(NCOL1) OUTPUT(NCOLZ) NLAG

MACRO TRF TRANSF<INPUTINCOLT) OQUTPUTINCOL2) MNLAG
(1]

"MACRO FOR ESTIMATION OF THE TRANSFER FUNCTION USING
"SPECTRAL ANALYSIS

"

“INPUT NAME OF FILE WHERE THE INPUT SIGNAL IS
“NCOLT COLUMN NUMBER FOR INPUT SIGNAL

YOUTPUT NAME OF FILE WHERE THE OUTPUT SIGNAL IS
“NCOLZ2 COLUMN NUMBER FOR OUTPUT SIGNAL

UNLAG NUMBER OF LAGS USED IN THF COMPUTATION OF THE
" SPECTRAy I.Ees THE WIDTH OF THE TIME WINDOW
“TRANSF NAME OF FREOGUENCY FILE WHERE THE ESTIMATED

i TRANSFER FUNCTION 1S PLACED

[ 1]

ASPEC ZQAS<INPUT(NCOL1) NLAG

CSPEC ZOQCS<INPUT(NCOL1T) DUTPUTINCOLZ2) NLAG

FROP TRANSF<ZQCS/2QAS

BODE TRANSF

END

13

HJKLPMACRO"s FOR CORANA

MACRO MACKA ; A

“HELP MACRO FOR THE MACRO CORANA

LET UNASS.=A
»

END

MACRO KILL

"HELP MACRO FOR THE MACRO CORANA

END
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