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PROGR}.MS TOR RECURSTVg TD$NT'I:F'TCATION -

f. Söderetröm

AB$BRfàCf .

In this report some prÕgrams for recurslve ldentiftcation
are descrlbed and listed.
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1.

T, ÐÉSCRTPTTON ûT TTTË PROGRAMS.

lhe described progråft packåge useË the subrout,lnês STMUL,

¡üODI, PRB, FRBSTA, NËf¡\Ë, SLOSS, RTLS (described in the
program lfbrary of the Divfslon of Automatåc Control) r

PMFY {descrrbed fn söderström (19?3 b}}, MERRo, vML, }{rfË

and PÂDD (described 1n Söderstrðm (1973 c) J .

1. IBT{9. this is å test progråm, whích generates data,
manages the adminístratlon and prlnts the results.

2, General descrlnt íon of the s'¿¡.broutines
RfGLS, RTTVM1, RTM,ï2 and Rff6['8. fhe rÕutj-nes perform
one lteration of the actual r.ecursfve identífi.cat,åon
method. fhey must be called onee for each samplÍng Ln-
terval. fhe initial values of the parameter eståmates
must be gfven in the cal)"lng progrâm at the first call".
It is assumed^ generalty that atl slgnals for negat,ive
t,Lmes are zero. The inítlal vaiue of the estfmated co-
varLance matrix (or the corrêspÕndfng matrfx) fs put
100 . f 1n the rout.l-nes. I'hls meåns that the user ie
urged to scale all signals to an arnpJ-ltude of roughly
1.0 .
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3. RTGLS, The modei" used is

I -1Â(q )y {t} å q

-T

)u(rl * ^ !- e(r)
c(q *)

(1)

-1 -NÀ+ *N¡.{

t *1
+ -NBq q + q

T )=1+crÇ -1 +q cq

{1969).

SpecLal Barameùers.

Jf - deter¡nånes if the d.ata are to be filtered or not,

JC - determines if the C-parametÊrs arê ta be estima-
t,ed or nöt,

Rule of thumb. Put, JF * 0 for the fi-rst 20 50 sanples
and then put JF ã 1. Put JC = I tþre whole tlme.

4. RTIVMI and RTÍVM2" fhe model used fs

I (2)?L q )y(t) stq-l.tdel o ¿{t}

Ã, {q )s1+*l{

-1 b -1

L

.Er

c

{ b b**I

-NCåN+

The algorithm ls d,eserfbed ån lfarting*James-Sage

(

B {q 1q + ..i +

+

bt¡pÇ

^ -NAtneQ

-NB

The basfc atgorJ.thm ås degcribed ln talong-Falak (L967)

and Young (19?0).



3.

EfåY#Lt The instrumentat variables are chosen ae ol.d
values of the input *ignaI,

3?.IYSå, The lnstrumental variables are choserr as the
input sJ"gnal. and the estimated determfnLct,fc Õutput
sJ"gnal.

$peclaL a,meter.

NÐ - the estimated d.e[ermini.st,åc cluLput ].s computed
using the parameter estLmates obtained ND samp-

' l1ng fntervals ago.

RuIe of thurnb. Choose NÐ roughlY = NA. It, ls wlse t,s
try some dlfferent values.

5. R MLg fhe model used 1s

-1A(q )y(t) stq-l)u(r) + c{q-r) o(r}

ts

c

-1 ^ -l(q*) =!+arÇ¿+ + *¡¡R9
*NA

-NC

*¡tB
I,NB

^ _'l
=b1g*+t"

The alEorithm ls descrfbed 1n Söderst,röm

q

q

{ + q

l" *1)*I+c1e + r.o + CgCQ

{19?3 a} .

An est,Ímated. covarl.ance mat,råx of the pærameters eçtå*
mates can easily be computed by

p (I r,J) = V*V ffIN (I rJ) *ä,,/fLtAT (l.lÐi

I

I

I

i

I
i-

I

where ND is the actual number of sampting lntervals,
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It ås descrl"bed ln $öderströnr {1973 a} how ts use re-
starts and processing the computatfons without, upda-
t,íng the estlmê,tes (1.e. t,o put INE&" = 1) ín order to
Ímprove the algoríthm. Compare also the construct,ion
fn TRTTÐ.

4ufq of t4q¡nÞ. The varfables descrlbed ln Ssderstrðm
{1973 a} may be chosen as

Nt = 100 3ûû

N2 = 25 10û

VS$ST=1+ {?*3) NÀ + N"ÞJ Nç

N1

fhe subroutine VML evaluates the âs]õrptotJ"c normallzed
loss functlon, see Söderst,röm (1973 c).

NB. rt l-s necessary that zNc + ôrzNc-l + .t. + å*6,rras
all zeros l"nsåde the unlt, cl-rcle for the ínttial values "
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ÏTT" LT,5ïg TF ï'HE PROGRI\MS

f'åTr3*rÌJi'*{ TftTfi}
TflST #í.: iIilÅt. îTtrH TNSNTTFTC*TËoru fdËTH*N5
rlU?i-í*iq TûËgTIii siJi]Htt5TÊöfi{ tg'13*û4*1â
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¡{T MLI
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i; lï,{t;"tråS"{üiJ F { äü }
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äP { åi{f Tå"{ 

" 
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" 

ü& * }: pf{ f NT ãt5
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IF { 3þiËTil 

" 
Hû, ti } pfi rNT eûs

,1*:" rü*r1",1ÅT{/åûXr rÊT#LS 1$ USHäf }
É*f{'vrÅT{lå*Xü !ftTIVrrå1 IS USfiSr }
r{}R;dÅT t/ z*Y,r ri?TIVr4å IS ugflüç }
i;i]äþtATi/XüXr r$TTiçiLH l$ USät:lç ¡
Ë*f,"|i\ìåT{/åûXr ¡}tTt-S I5 USËt! }
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tsftlFiT âfJr¡

ãt& f,üËr4i{T{/åûxs rri$A i,Jgß Nsc rur'4A tçt.1ü f{i4c 14r }
Pttäh¡T åüt] rfü$Jl r NSSrNSt r NMA p ttlt4$ I trlHÇ r M
äË{ ãþ{gTäuËQ, I} FttI\tT lSe¡rHt
fF' i I¡qËT¡-.|"H&*3) FRI*.'T Lûü ril!Ð
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5fl F: ( N{..1A+I ) :F (f'¡¡l¡l+I-1 }
5g F. ( Nt-4Ä+1¡ =tJU599 LTNTTNUÉ

60 IË (MÛA tK I IPRIr..¡T) .{ß. {¡ ) tTRINT 300 I K I ( T!1 ( I } I I;l rNM} rRES
50û l-ttRÍ'lAT( l5r5Xr 1.0ü1ä.5)

7O Uü¡{TINUä

LVALUATION OË MOüf,L5

t ALL f4Ëi3{û ( TS I Tf-t r l:i$Å I f.l$Ð I NMA r Nltln ç '¡J 1 )

IË ( I MfrTf't, [{i ' ]. } S0 TÕ 7 L

LALL V¡"{t(T5rT::¡iri$i¡rF¡SSrN5Çri,¡ivlÂr¡'¡Mílr[,if.{Crlo(lrVHrI$rW2}
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13ü ït çü
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L1(1):1..
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ü0 72 Is i. I Ni"lfr

72. Aä{I+li*Tf"f (I}
73 IF(i\jM{T"ð,^(},û} t-i0 TiJ 7b

u0 74 I: i ¡ I'l¡tn
7tr þ,1( I ):Tþ1{ NF4A+ }: }
75 IË { t.Jt"':C n h-l}. û } r;ö T{l 77

úû ?6 l;:.pi'iÍ4Ë
76 Cå ( I.ii-¡5Tl'1({",11.1r+í.{f"li-l+I }
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¡,¡{, å ill'ì14Cf å
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tË{f¡A¡ii{r.û) sn T0 12
Uû tL l:irNl

i"t Ëa{r}=Fr(I)
12" IF ( l''jü 

" 
Ë{i. c } 6n 'rü 14

rJü 3.3 Ï:l.rtt$
13 Ëå { f.tA+tr ) :F1 ( !'-tÀ+NC.+ I }
1r+ üçNTTNUI

åË (.JF.liü.0¡ 6i) T0 a0
I[rtt,¡c.[&ù.0] 6* Tû 2û
tJt 15 lxI tl{C

15 YF*YF*T{i'{2+I l*Fl ( T }
IË ( Fi/ì, üü¡. Û , 0* Tfi 17
Üü 1b f råpNiA
üû 16 ..¡;lÉf\¡C

16 FA( T ):Ëä{ ï }+Tfi,1â+J}*Ft { I+J)
L7 IF{},¡Ë}.[:-tr.u) So TO 2t

uC¡ 1S Isl ¡ NLì

trO f.il J;lrNC
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