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In thts roport some programs are glvent whtch perform

fdenttflcatlon of a Llnear dynamfc system uslng the

GLS methoð.
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T. DESCRTPTTON OF TÍTE PROGR"â.MS.

The proEram package for GI,s identifícatíon consiFtg of

tr¡ro parts, one for slmulation and identif ication of da-
or, (the maln program is TGLS) and thê other Õne for iden-

tification of real data (the main program IGLS or the

subroutlne IDGLS ls to be used). The pârt contalnl'ng

ÎGLS fncludes the subroutlnes SIMUL, PRBSrA' Pffi' NOÐI'

LSr LSQr EIGS and DSYMIN from the program líbrary of the

ÐivLsfon of Automatic control. The part containlng IÐGLS

fncludes the subroutínes LS, LSQ, EIGS' DSYMINT gTÐAt

posT, VMEAN, vLrM' REST' DESYM' SOLVS, CSGrr', fINO and

ROT from the same Program librarY'

The method and t,he prograng are earlier described in
Clarke (1967) and Söderström (L972r '

Note t,he possfbillty to use LS + CFÀC which will increase

the åccuracy and decreäse the computing tLme (see Söder-

srröm (19?3 a) and söderström (1973 r)):

l. TGL,S. ThiS 1S a main program for ldentlficat'ion of si-

mulated data. ft consists of the followlng parts:

l. Farameters are read and prlnted'

2. Generatlon of slmulated data (the subroutine $IMUL

is used).

3. IdenttflcatLon (a. CALL GLS(") ls done) '

There ls posslbj.lity to do several simulatlons and

identlfl,catLons in one executLon'
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2. r and I6LS. IDGL$ is a subroutine for l'dentifica-
t,ion of real data. If TDGLS performs all wanted ope-

ratlons tt ís suit,able to use the maln prÕgråm IGLS.

The subroutine IDGLS performs the following Õpera'Lions

on the data¡

1. lf'he ðata are read into core uslng the subroutíne

STDAf.

2. Parameters for the identification are read and

printed.

3. Identification (a CATL GLS(...) Ís done) '

4, Computation of the poles, the zeros and the statåc
giain.

5. Test of the reslduaLs of the model (the suhrout'ine

RE6T is used).

It ls posslble to repeat from step 2 several times"

rhls is suLt,abLe if it ls deslred to compute models

of dlfferent orders of the same data'

Note that the execution of IDGLS is ended if ITER * Q.

!:_så9. Ílhls 1s Èhe major subroutlne for the ldentlfíca:
tion, where aLl admlnistratJ-on takes parf '

Soecial parameters

IÉ'ILT = 0 gLves the model

T

ð,rî;= â(q-r)u(r)ä(q-1 )y(t) + ¿ (t,) (1)
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A(q*r) = r * åre-l * o. ¡ * å*oø-*n

^ -'l=blg-*( q *ô* *q
E)B

c

-1 .NB

FILT = I corresPonds to the model"

+ r¡ó + cl¡CÇ
-NC

-l i I
¿ (t)A(q )y(t) q )u(t) +

1(q
*1

nc
i

ITER - maxlmum number of iteraLions'

ËPsr-thealgorl.thmisconslderedtohaveconverged
if

ôot
ç EPSTmax

B
(2)

However, the product nô, ís not computed and when tile
r - t** ô-PotYnomia1 is estima-algorlthm has converged' a r

t,ed and a model of the form (1) is obtal"ned as a final

result.

ïrl ôi | >t.01 0i

where ô i* the aetual estimate and ¡o thê difference

bet'weentheactualest'imateandtheestimateoneite-
rat,lon ago.

A small vaLue of EPSr will ln general cause many lt'e-

ratLons. Under ldealtzed assumptLons the number of ne-

cesÊary lteratl"ons nl 1s given bY

T

nl
s l( . EPST



4

whêre0sÀ<
tem.

I and I as well as K depends on the sys*

ItìqRL. - maxlmum numþer of approximate Newt'on-Raphson

iteratlons ín VGLS

R.c' rule o um!¡. fake ITER = 10 20 {more for bad
â

EPST = l0-' and ITERI" * 3 as acondit,ioned systems) .

first choice

4. rTLr. fhis routÍne penforms fil"tering of a signal.

5.. RËSIDI., rhís prÕgram computes resíduals.

6._.j/6qs. fhis prÕgräm evalua|es the l"oss funct:lon and its
firsL order and second order derlvativ€Ë. AIso a dfa-
gonalizatfon of the matrix of second order derLvat'lves
ie performed as well as an Lnverslon to get an estlma-

ted covariance matrfx. Some approximate Newton-Raphscn

iterations are performed in order to ímprove the mlni*
mizaifon.

?,. g4cT " This subroutl"ne computes and prints the zeros of
the A*, B- and c-polynomials of the model (l) ' the poles

of the correspondlng continuous systêm and the static
ga3"n.
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Þossl"bLe extensions.

The pachage may be improved by a more compact storage of

the data.

Thepackagemaybemodifled(especlallyGI,s)toestl.mate
the parameters of the model

v (t)

See Clarke (1973).

?tq-il u(r) *
e(q *) C(q -)

e (t) t3)
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