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VISTT TO UüRTCH, March 18 22, L974.

U. tsorlsson

ABSTR.âCT.

fhis report, summarízes some impresslons from the
meeting of heads of control Laboratories, March 18,

and from the IFAC Conference on Ðigital Computer Àpp-

llcat,ions to Process Control, March 19 - ?.2. The com-

pany Landfs e Gyr was also visfted during the stay ln
Ztirich, Karl .Tohan Å,ström and Ulf Borisson represen-
ted the Di.vision of Automâtic .Control in Lund.
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M]¡ETTIüG OF HEADS TF CONTROL LABTRÀTORI8S,

March 1S, L974

KarL*,Johan Lströ¡rr and I attended the annuaL meeting of
the heads of control laboratories in Western Europe,
which l+as arranged in connection with the 4th IFAC Con-
ference on Digftal Computer Applications to Process
Control in Zürich. The topics of the meeting were

o Cat,al"ogue of laboratory control equipment.

o Exchanqe of computer proErams between control labora-
tories. '

fextbooks for education in automatic control and mea-

surement techniques.

o Educat,ion and research ln automat,ic control in Swlt-
zerland.

.A List of participants is glven in Append,ix I. The next
three meet,ings wilL be

in 1975 - Rorne

in 19?6 - tund
in 1977 - Barcelona

The followlng subjects haé been selected for dlscussions¡

o The role of stochastÍe processea ln control educatLon.

o Practfcally oríented studiês aa a meane of, achlevlng
doctoral degree"

o Applicetions of modern educatlanal prlncl,ples.

H<¡wever, the dfscusslons had to be adjourned untll the
next meet,l"ng due to .the limited tinc avaLlable.



¿,.

CataLoque of'Labora tÕry Control Equipment.

The cataloEue of Laborat,ory Cont.rol [quipment t I I had
now been compLeted and lt was dåstrlbuÈed at the meetlng.
It had been coLl-ected and edf-ted by the El-ectríc pourer

EngineerJ"ng Þepartrnent in Denmark. ûommercial equiprnents
âre not included. Prínting costs for future edit,åans
r^rilL be sharèd by all the ccuntries. Íhe narrie of the de*
signer of a described egulpmênt is generally gfven" fhis
persün can be contacted if further lnformatlon ls required.
tnce a year supplements will be distrtbuted tÕ the hold"ers
of the cat,alogue.
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HnÌås$ tF 0üffrRûL 3,.åË$R[f*&'rn$ ï$ nfis'fr$Rf stESoFH

ltEroh 19"f4

H.eport from the rork$rrg ëFr*ups
STTËtIT8Y ilTs LÅÊI} ts& 0ü$f'n0T, EÊtrTF'ÍENg

at the :neeting in ãttricho ilerah 18, 1974

.At the l"ast sneeting in Eelsår¡kå in June 197, ffi uas decided to organÍ.re
an ínterchange of ån.formstion about T,,abor¿tory Control Equågnent, *nd
a 'larkirag 6TrråF wåth the fcll.awå*g me¡rbers wêe establåghed¡
SeÏ.6f"unr
Ðennarkr
&ltglandr
Í'inl"er¡d r
Francer
Geæar1ye
Setherlande¿
Swåtrerla¡¡d*

F¡ofegËor "T..å. Pepermtrate
Senior testure-r F,Martln Ûareen, ch¿Lrman
Dr. .Tohn Få31.å*g;1ey
Srofsssor j,.l{ie¡ni.
Frofceeor Tr,R¡n
Ðr.*Ing. R. ieemßen$
Tr. E.I'eJ.ken*
Frofe s¡cs M"$flr¡çor¡r

Fsur deecråptlon prototypea rerê $srked out enrl 100 eo¡låêa rorÉ dåstrl"-
tnrted to the tarltrctr Ï¡*boretorles l"n Wortesn &lropc through the neub¡r¡
c.f the rotkåv:åg gÍcullr In ae ¡¡usb as nr eo¡lta*t pÊrsÕns rctre sLootrê i.n
ïtely aail $pain theee aontråes w*ç'¡tot e.akaü for c<¡ntrih¿tåona ån the
f,lret round.
tontråï¡t¡tåone 'cftråt*þ1e fcr r*Brod.uetåon wsrê receåveð flroa 26 Le,þors,to-
riee, thå nstoråal rrs eÊreful}"g prep*red - a fer deecråp'blos¡ $örê
rerf,itte¡ - a¡rd 1CIO coBåêt rêrÊ pråntød.
the cetrlogtr,e åe svaål*b3e st thås meeting pr5.narf.ly f,or åbr costråbn¡*
ti¡tg L¡bor*toriçr bceüu¡e it bns *n1y baçn pcuæåblo to Þrir¡ 40 co¡låec
to ãü,rlch due to the $r6bl.åe of *ra¡epçrt&tion. Tho labo¡¡toni,rs r¡i}}
be regfetered ea,rçfl¡lLy l.n order to n¡ke 1t posalble to aupplt tbso
nlth eolrpenrnteqy üeeerl¡ltåo$s escb ycar.
lhres ef ihe pro,toty¡re dercriptleu ¡hould ba ¡ildsd ts tbo cataloçuer
ëg^ ü" /a1 t DK t7/t1 ¡¡rd Êt ür/$, rhtJ.e D tg/ti aJ.læedy tr Laaluderl
uith & nêr nu&ber"
Sren $ leboratories ras têêsfvetl lreteelEL aot suit¡ð ðLrcctLy f,or rêIlro-
ctuctåon ar sot år accorilanea wl"th thc 6oel ef tbc crt.¡Logsõ¡ to clcsêtåb€
leborstcqr noêål¡ or equJ"¡xent for desosttr¡tfon of eoatrol Brfacl¡r3.et.
$oae oS the natesiåL l"a thåç crthrgoq¡ rrp etr¡$dlred er¡nrl¡¡nt l¿rltrr¡c*
tlour for thc ttr¡tlcnt¡ or llðts of experlne*t¡. .

â,e åt h¿E boo¡¡ e lrbori.our $ob to eolJ.ect r¡d ¡!¡rDrro thc ort¡logir¡r åt
åe hoped thr,t tF¡eçe fir¡s l"¿b*ratorLre rríLI .xcuËr th¡t thlr mtrrårl
hne becn o¡nåttcd in thås fir¡t round,.

for fi¿ture contri.kt¡tåaua i"t sbould be rtrcr¡eö, tb¡t thr clcrarl¡tfoae
*hail^ b* sbort a$d eleå,l euf,flcl.entty for tbç raeôor to Jtritrgu lf, the
equå¡nent ås auåted. for dubl,åc¡tlon fn hfi ora lrborrtorT. lFbt uterlel
shn3l b* orå6åu¿34 *'f hågù et*¡ndi*ril (the photogra¡ùr ú¡11 br *crrcncd)
rerdy for i.n-å6áete reproduetlçn. i

Ff.nally al"I *ersbEræ *f the'worklng group ãÃ{t ell contrihetlng l¿bors,tç*
råeæ sre ttranked, f,ar tbe fir¡åtft¡tr cooper*tf.on.

F.Martå¡t Ïrg,rae¡t



tl

Exchanqe of Computer Frocrrãm s BeÈwe*n C*ntroå Labora*
tories.

The propasal and. the quøstionnaåre for bhe excha.nge of
computer prögram$ had heen distributed prevåou*Iy, see
Appendåx II. The results of, the inquiry are given on
the next three pages.

Textbooks for Educatlon l"n Automatåc Control and Mea-
surement Techni.ques.

the resuLts from the dLstributed queetLonnaire had been
evaJ"uated by Dr. R. Ieermann [Z]"
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SirrfËS ÏEI)TrlIi.Iìï, î.i'lllit¿UUTE ûF
f'ïi]:il,t{}î,ûüY I T'i]

fiil[iT1ii"'iI'i.i] ui¡ ;ruT,i)li,l¡rif i c üCIi:,ïliî*ï, 1\1.i]
i :ili ti$Tiìi i.rT, jji-* Cf:i:tirîI ü íJ

Grilrå.p of Âutc;ma."i;ic ûcnt:rol- (Frcf ,M"lianscur)

Ï¡1arch 197 4

{Jþ T:{E TN NY CÛT:ïCHRTüIJ.(ß T}TT }JXTT.J.ANGE ÐF r0yfplnïR
ÏRûü..IÌ-At!ii S F3'lt'v-:,q lil$ CÜNTR flll"nÌÍì Ïii? tuiÊifR$ ELIF"ÛPE{ìT, T, ¡\

At the l-ast qreeting of the l{eads of, tont:'*l- r,aboratories in
western Europe on June 1 ancl 2, 1973, ?re were asked to make
an investÍgatåan coneerning the possibili-ty af exchange ûf eoff*
puter prÕgramË between ccntrol labc::atoråes. We worked. out a
proposal" for establishing a Fregra,m. information center" r,aet
deeember we have eent the proposal and a queotå,rnnaå:re to a.ll
controS iaboratories.

llntj.l 1ast Wed.nesclay (Marei: n,jr1g74,) l+ fttled up questionnaj.res
were sent baek 1;o us. In the f ollowing a suülxtary of the result s
of tbe evaluatåon of theee questionnaires is given, - l{oti-ce t}rat
not ail resarks which wêre mad.e os! the questÍonnaireç are ci*.ed,.

J.tödt]-i
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Qü¿;ITI0îi i and" 2""

Suesi;i-on i z

Question 2:
74 yes, fi o,
54 yes, Ø na

Though al"l the labaratories support the idea to establ-ish a
central serrrice which. furthers the eriehange of cûeputer progra.us
and all laboratories egree with us that this eentral service
shou].d" be restricted to the col]"ectå,cn a:rd d.lstribution of in*
formation Ðn avaålable computer pragraft,$.

tJllii$Ti.;ülf 3: { üoncerning the. anou¡rt of infornaticn which ic csl-
lected and distributed and the way i-n which thís is done Cp.
Froposal and. Questíonnaíre),

tur proposal- r 26 {pr"cepea1..I )

- More exact information: 5 {prçpcaaLÊ)
* Õther forss whích w6re suggeeted.t

' tt lhe first proposal aç well- as -fihe se*onü orle, { two l-ab 
"

have euggested thle forrq) {4ågËoEa4 å}

' rrîor¿r proposal conbined wj.th the possibilåty to obtaín uptn
request from the lIÕ $.ore exact infornatíon as indåeat*d in
yolrr seconð proposalm. {FgogqspL*}

QTTE$TTON 4: {Sr¿ggeeted moúlfication to gggggggl I }

'tr,{e sr¿€geet on 3Rûüft.Á}4 I}üFûRþTá$IOS f'0Rff that the DE$CËIP?TÛN
ås expand.ed *f three lines of 8Û *haragters instead^ of oåë¡
{ncd.l } and that tbe 0I,Â$$f}-ftÁEION tQÐf shot¿ld ånclude 3-4
pocsibålj-tl"es fox. the t&se of large pr6grã$ êystens'r. (nod'ãi

"Speåal clessifåcatiçn ctdês indicating ínputfar¡tput node lt)'
glg: grafic harúrsare r¿sed {arr¿ l,f so, type of deviae ueed'),
(nod.}) avaj"J.abitity tf prûgrâ.cû (papertape, &agn. tape, cards;
binary crpy on1y çte.)....u (rn.od'4)

"trfe thtttk an Lnd.icati-cn of the teet status of the progra!ßË
slioul-d be ånelud"ed in the cataiogue't. (aod,5)

* Fro¡s the pla*ned prtgra"n låst lt should be cLear if these ås
avaí}*bl-e;
' Å tû:rvenientåy arr&.ï!ged" progran 1ieting (moå.6)
. Aå ad"equate *ç*r¡¡nentati-on about the progra¡ü, ¡nethod. used.,

uÈe af -subr*utínes, deccriptS-on of input-output paraneteren
capabåtåties of tkre prÕgra&rr" {mod..?}
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-.?-
FURrimR' ..tl$l$Il4li

I -qssrb î - i 93.9 9 rsl*s-!þ9i$þers *rl #þ1,

" ;rfJri should be pointed- Õ1it, tha*, e.d-d.erl progrå$si are used for
ïeseareh work or teaclring only.. ì¡o¡: induetrial- or economíc
application the agreenent cf the a.utltor* chou.lå bt+ necesËary.

Furthermore." when the applícation leeds to publicatiorrs,
referen.ce should be given to ihe used prtgrä"ff r*xcept in the
cases wher; tlie program is standarrl (*,g. F;,rnge*Kr:"tta-Integrats)

Perhaps ùne .:hcr¿lrl eiassir';r l.hc pr;Ëräns accord-ing tÕ these
and. sirsul.a¡ r"estr"ictions (c]-asees ;f frees.om in application
whj-ch eaeh author may chooee fo:* add"ed programs )" .

rtïhere aï'e many speeial prografû.s r,rhich a:'e C.evelopped as part
of a research pï'g,iect, a thesis or in cooperatíon with in-
dustry- Althouþh i;hese Prûgrâ-es wauld. he the sost intereeting
o.neÊ fcr an exõhang* *u eantt see a vea1.Í,nation Of a free
exchangett,

ttJfJ a progrÊm is u^sed- for any papenr the name cf the authors
of this progran mÉg-t be cit"t;' -

ttMrs'L of 'uhe progra.rns at Tmperial College are eovõrred by a
co:rfidentiality agreem.ent. This will naroally üea! tþat
interested parties will first neeå to eÍ-gn a **tandard le*ter
of *onfi*.entially saying that the progrffss ryill be used only
for resaareh or teaching änd that they will not be redj-stri-
truted. to a thirá PartYil.

Remark conce rnins f a1 nt

. uÏt ie not índ.icated. Xn the proposal hcw the finaneial arrange-
¡aent is to þe. fllis ee¡wi*e 1ç ånteresting only if it *an be
offered" at low or negligible fÕstil "

QTIE$STÛ}T 6: (cp. que*tiannaåre)

- yes: 13

yeË {'¿naer sone cond"iti-ons concerning t}re aut}lore' ríght } :1
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Hc3u*a*i"o* and F"*sea:rch ir¡ Autarnætåc Cont.ïÕi ícr Svri*uer*
l"anrå "

E,Jucat.it>n in ä.utclrriåtåc c*ntrnl. i* Eir;*ri iil iiÍrich a::¡u{

T,aUçanne,

ËT!å, äürich¿"

tuøc d*partments ed.ucat.e sbüdents ån aut*mati.c c*ntrair

$ggËæåg3g*Çqglggå {Frof . iviansauri at t^he Electronåcç
*epartmerat 

"

Ëee page it,

Rernarks fhe deparhnent, has the follc¡wlrig computers;

Digltal: FÐF 1f-{5 24 k
pÐP9 t6k

A"nalog: PACE 5û integrators
16 raultåplåers

Seegggeg,CË!-ËSg_ËgnÍgpl {Fr*f , Fsafoe} at. the }dechs*
nical Ðepartmen*,
See page 20.
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EFF " Laus.anne "

Au c Contr*l {Frof , Roch} at ti:e }{echanåc¿l
Ëepartment,

Þrof . Roch is in *ïrarge af the ¿utcmätic c*:rtr*l
educatfon aÈ fåve departments in Lausannê. fhe nu$*
ber *f str:dents at EFS in Lausanne is about 25* c¡f

the numher c>f Ëtüden¡s at ÊTII ån ätirieh. fhe d.1vi"*

sion þ¡as the fc¡Ilowj"ng pröcess computers;

rBi{ 1"130

pnp I
MCs4¡ {MícrÖi

Scme of the reeent research activitieË arê

o Optlmal cürrtrol of electråcaL posrer plant,e {hybrld
slrnulatíonsl ,

o ÞÞC wf th rniÇro con¡rutetrs.

o Eietrogical systems. Sl¡nulation of the kidney func-
tåon
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March 1974ñ}TSS }B}ËNÂT., T$STTTTJTE CIF TTC¡T}TOT,OGT

{ETTI}
IffiST:ÜüTE ÛF ATTfOYIÅTTT CONfROTJ AT{P

ÏNDTJSTRÍ ÁT, TT,E TTRÛNÏ TS
ßROüP ûF AITîT},M,TTC CONTROÏ,

State llector

List of Members cf the Sroup

Ï,íst of lectures and ï¡abs

I'Íst of turrent Research Frojeots

trist of ?r¡.bJ.ieationç sånce l.ast report 1n 19?2

1

2

3

4

T
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1 " TTSI OF OF 'T.¡TE

Srof esso:' : Dr ,lti" il'lansûii.:r

/.+ss "Prof €ssÕr: ilr, l¡l.'ñ*irau"f e;J.ire rger

*gtaff memhers ¡ Dr"II. !)Io';.:' Il åån

Pr*f"Ðr.8"ÍIanclschj-n {par"t tinei
PÐ" Dr'J.'r/cgel iPart time)

CIi:ief Assi stant: Ï'Gr:ep,oer

+ i1 aseistents wit!¡ reseav.'*'h. srnd" teaching d'uties

+ 6 cand.idates fçv a. d*c"Lorr* dægree.

¿ç T,TST OF I,ECTTJRTS Ai{D IÁB$

À new orgarrisation scLleme far *¿he Electrica.l Engineer *taC"5r

has n*w .b*en intra,tuce,å, so thq.t måJly ehanges res'J.lteå for
the lectures given by the staff r¡.cmbers cf the automatic

c*n"bra1 gr*üp.

lrectr:-re*

1 ) S:ysten* an,ci Çommlurícatlqg*iggbgågggg 4th + 5th senestcr
;c.--**-*- -j*+***ç

{tcgether: with #ommunication üroup) 2+3 ho'*re

Tntrocr.uctj-on to ctntroi theory and to eonmunåcation

te*i:rii.qu-eñ" * t*ucepte of the State $Bace SystemanalysÍs *

Discrete and Sto*haetåc $ignals - Cont:rol System Åppli-
cations - Commlr::icatåon Systenn ApplieatiÕr:s"

2j Eågglgglggþ*åggË 4th + 5*h semester 2+2 hours

(together with Ind::strial Eiectronícs Group)

(obligatcry lecture for the mechranj-cal en6¡ineers).

Fr.Lird"a¡aentale of lle ctrotechnÍ-que "

3j Sínrulation-Tggbgågggg 6th semesier ] hours

Intraducticrn to analog tiigåta} ani" iryb::id sínulation

Iinear tantrol Ëvst exßs 6th semester 4 hor:.rs

tontir¡uous línear cont:"Oi- ,*ystems * Ðiscreie }ånear

cantrol Ëysteflûs * T*entificatåon teeh::ique"ç * $ensitívity
analysis - #ontrollahj"Ïi.ty and obersevr.rabilåty.

4j



"1 '')

-\5i 4iç+ç+!S-ci*!lgå:gå*gg*pg!gfg ?th çenester 3 hours

;lä;"*-rrn Fleetronics,]roupi
SpecS-al problems try logi*al networks - nncoding theor"y*

üc,n'iputer configu::a*l-r;t' - Core $exûÕry * Arithmetå* a¡rd

cor:.trol ur¡it * T,ink sys'L*m,

5 ) i'F *rrrÌ.a-urentaie in Frocees te:rs ?th semester T hai:rs

Basic eoftware * Basia harawar* - Inierface - Periph.eral
d"eviceÊi * intern-rpt syeteris * Operat3-ng systems - S*ft*
ware for direct digital- conirol preìrler$s - Some prôgraLn*

ming ccnsideratíon*.
Iíorul to se:-ect a co:nputer *ystem - Man Machine Commu¡rj--

catåon.

''{} .$g*}:*Seg*Ëg*lgg}*Êgg}geS ?th semester } hor:.rs

.ê"nalytical methode * SraSri::Lca] meth.ods * Ânalog, dågita3.
and hyÞrid eanputational method.* * Seconrl method *f
T,ja¡:un.ov * Ðescriblng f.u¡i*ti+n methcd * Pi*ee$íse línear.
cr.:ntrol eystems - Ltiscrete nonliaëar co*tr+l systens *
Fulse contrc3 systeme"

s} $geggglgg-gel$SËgifg-ggelggg lxn + *th semestçr 3 hours

{together ¡rith Induetria} E}eetvoni*s Gr*up)
E-iectc'ica1 and noaele*tråcal üeasrrreÞents .- Measure.mentg

of tra-nsfer*fir¡rctione - Autoæated neaeuring systenns -
tata ecnversåûr:Ê - Ðísti"i.rbanees - ÅnaJ-yej-s of stochastic
signale * Sensorc * Desågn of seasurf.ng eysterûs,

s) ü r Soft**are tr satl"on and. Deei 8th seseeter

iü*rlpuier s*åence grolr.p j 3 hc'nrs
ãntr*d"u*tion t*: Input/output channels, Feriphere.l *e-
r¡ice*o ?rcgramm.ån€, fnterrrrpt eystems, Programning wåth
ånter:"up"L *ystemsu ?rogranroed" årrputy'output - Higher
level lerng:;ages * tonpåler"s * û¡lerating syete.æs * feåe*
prcc*ss.å¡ig * üompu.tere design.
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1û) ggggglef_Ëg*lggålg**$Uglege sih samster J hcr-r"r's

0rganisatåçn of coaputer cçntr"c.:..-lec" sy,**esis * I{ethods
for d"irect ü1gita1 ean"br*} * ft:pliea*ic:: prcblems *
lvftil-tå ievel-, nuitå pr,,l'triû,s c*mputer conirolieâ systerns -
Speeia}" probl-en*,

1 1 ) lnll*legllg!*g€_Ðgpe¡lg*Sge3e*g Ëth semester 2 hours

Pararr.ete:" opiinizatåor:r * tpti-nízation by *a-ïcu-T-us af
variatíons * Haxism:.n princåg;le * Ðynamic prograrnrning *
tptimizatior-r of digi*al ca¡rtrol syetems.

¡-\ i $emi-nar }e*tures
Seminar on autonatic control Stii + 9th semester

e) tblíeatory lab

"åutom.atåe *ontrc]" lab 6th. senester 6 hourn

.Å,na}-ag *omputatåorr * Ele*tro¡u.echanical control systems *
Ði-gital syetem* - Conpu.ter controlL,ed syoteme.

Æt Cc¡ur*es in .Ana].os Ifvbrið taænutatåon one week

eû1mseË in ÅpríJ" and" ûctober

1-
e i Prstsraduate tourses

1\ #ystem îheory
2j -&daptår'e *ontrai $3rsteias

5 ) *ptimu-m tontrol Syetens

4) fitachaståc Control" Systems

ä seseeterg 4+4 hours
rt

?l

tt

t?

tt

t!

!t

!t

ft

3 " T,TST CIF CIIåETI\TT RESEIITTOH PRûJETT$
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- ligiteLlr'echner ?iiP*9
* Analogr<*ci:ner pÅCf iais ÐA- r¿nd- AÐ**'atCLle:")

- lvlaschir:.en€ruppe {Schwu*ngmå*Ëe e G:Nl." $l¿i u-nd lachogenera,t¿:r ar¿f

einer Weilej
* 3 Gl_eicliy:ichterbrtísken {lx4O¿ n ?x6!i) mít F,'ijndger'äten

-Ardrerstrorrt-r:::'ipoieínri-chturrgi4"rnSrristc'ren+Sterierelektr'.oniki

Eeselsrc

Ðie Giii wirci kons{;ant fremúerregt " l.olgende Grössen t'erd"en rück*

gefüJrrt I GÏv]*A¡rkerstrom, D:'ehzah1., ?hasenspârrll1ång vom Netz lind

von rler SI4 {+ d.as.aus berecl:net eir.i. }rograirnm den }osÍtion*wånkel *,}.

1Tír: FûRlF".AÏ.{*?rograr*"u mit einer }urchtauføeit ven Ú4. 40 ms be*

rechnet a'¿s rLiesen Ist*Werten lr.:ed ti.en $ollwerten dic $tellgroskie'
,3ie rlM*Á.nkerspannu¡.g rrnd gibt riem entsprechend*n Zirnciges-åit die

erforåer:iiche $teuerspál1ff-1ng. Ist eine Ânkerfeldunschait,:ng notig'
wi.rd. síe automatåsc}: "roia FrogrâõuÊ befoirlen'¡ '

l'pleesÈe *lcsþlese-ffiäÈes*þccsþsåls 3,* gsfå-Yeå*ss*v sgsegi¡hä3 :
* Ðyebtna}:lregelu-ng nach veriàncte::l-å*i:eru Sollwert ån a,llen vier

Quad"ranten
* äej-tolti-r¿le Synchronisier.:u::g øi,¡ísch.en SM* und" Netøspannu;ig roit

e iner. Bã.ng*Bän¿; Regel-r.Lng in der ?ha,*en*bene " Eirre elektrisehe
oder nçr;ha,ni*cfie ne:-astung der $4aschirlengmppe wird bev"r.icksi.chtigt

- Reg*lung naeh vei'änclerlichem Fcsitiansl,'i.nke} åer $i{*Sínusspa^nrr'ur:g
be øügli ch der $et r*irlu"ssparlftlll1gên.
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etc"

TfT * ilyna-nica cf acì eleetr*hyd.rar:åíc Ëtep ffi*rÐ*Y
* Srob}.emË Õf Fre*ne,'*i.* *kLeksae*s më&'s*rå*g
* Effeets cf fr¿etå*n a^nd baeicS.ash- *n trançmåcsåÜn *f

et*chaetå* så6rl41*

farruev wsrk¡
* l$tvramå** *f pne**atlc *ågnal *re.::sÉåss

**c*
lan



TY * CIeaåSlatory inetabflJ-ty ån f*r*ed. fåeirø *tea.n raisång
s¡¡ËtenË

- N0x*proü,ueti*n Ln oåJ- hu¡^n*r sgatem*

- 3¡lçd.elåång *f sû&e $isrcbis}ogå*ai rystems iln*er*
ôiscípåiåary research Project)

former wsrk¡* Ilynamice of st*a¡a r*icing syste***

C* 0ther aetivåtåee

t.l "ådvlsÍng other åepartnents of EtIå an &es,aureüent a^nå control-
pr*b]-eeË

#. å üoneu;.tång f;l tlnetry .æ sþr*üñ¡rêeçnü tnð cot¡¡*l- Prcblens

ü " 5 kl¡erüÍses

{
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Ftl-êI,TüÅ.fftN$ Sf-$tB Lå$r' Ë'ÃffiÊÍ

F" ls"*f os:
praþennahne, ein "!)ngpass au-f dem lJege sur -&.utOnatÍeierung

"oåivÇi* 
ca ei i'teesunge*

Cheni- s che Ëu-Tåf's ci?a,u'

K" ft.uhaz
lJas Inetitut fi,r Mees* und Legeltech-nj-k {neportage)
the:aisehe Ru¡rcschau

ñ ?1-^^-ê^^ ¿

;;tä;;iï***r, ü-ner wesen, ziete una 'årenøen åcr .åniomatisierung
Revue Techniqrre l,u:{enbourgecise

F" Srofosl
Xnp "l Reg*lung rrnd -Lutamati'5åeru'ng v*rr }a-npfar:legen
iÁåruueir dey iampferzeugerte*hnåk, ?. -åusgabe

P. Srofos¿
f1andbuch d.er ind-ustrå*Lien Flessteehnik
Vulkan*Tertr-ag Dr, W. C1assen

P. ?rofos;
Xåropen¿i*rc d-er Ëru:idlagen åer Meestech'nik
Yu-lkan*Ver1-ag Ðr. uI" Cl-assen
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VTSTT OF TÏ{E COIÌTROL IASOzuTORIES ÛF TTTE SWTSS FgÐEzuI

TI'ì.STITTJTE O}' TEGHNO],OGY Z.Tfi.ICH

F,nge"u'ry

During the visit the fo}.lowing demonstrations will be presented-:

Direct tal Control cf a Dt-Machine;

2.

Complex speed and positian contï'ol af a D0-machine is per-
forired" by a digitaf eomputer. Any speed anùfat Position
prógrüm ãan be=followed. with an accuracy of Û.1ofoo. A power-
fl;.ii soft¡,,rare nade ít possible fcr two etudents to bulld up
and prograsr this exPeriment'

!c!e- agsssiltgs-3s*-ssclse!:ge- gg-åselgege*Ëlesels:
One or nore analogue (up to 24) channels can Ì¡e sampled and
stOred tn úagnetic m.ass siorage deviees at frequencies up
to 5CIOOO samples/second. The data can be examined. in an in-
teractive way on a graphic terminal and. a set of stã-ndard
evaluatj-ons perf ormed "

2 bríd simuJation of the dynarr:i.c behaviqråL-99-ggggg-gæ!9ggj
-----L--

'Ihe mod.el represents the etectromechanical part as a system
of 5th order on the analog, t:¡e network (assuming stead.y
state) on the digital computer. Íhe mod"el is to. be used for
the investigation of control algorithns for po!¡er systems.

4. On-line ldentifieation a:rå adaPtive control;
For investigatian purpoËe of on*line id.entífication algori:
thmes anð adaptive control a sm¿rll electromechanical system
was built rtrith appropriate measure- and control electronic
to connect with a process contro-l computer llP 2100.

5. Sgåcl-g{-s-þieþ-þes-ucrgþgsee:
the use of a.:: on-line computer for the control and the ad-
ministration of a .warehorrse will be shown on a mechanical
model, Different control atgorithmes for the digital covitrol
of D0-notors for moving the er:anle will be demonstrated.

6 " !lres!-Ð1sr!g1- gee! rsl- s{-s-gþvri g! g g:Ëe$gg}}e¿- Ëv*gþsgegpc
i{achine;
fhis experiment shows how speed control of.a three phase
synchronous machine, atimented by a static cornrerter, can be
yãatízed. ]oy means of a process control eomputer PÐP-88

1
I
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7 . Panctianal Mod.el of a On-line Computerl

She modeL consists of a display pannel, driven by an on-line
Computer. The internal data-transfer of a coüputer is showrr
on the dåsp1ay pannel d.uring the execution of an instruetion,

8. þTT*Contro l t

A pilot-plant for pH*control of waste water is presented-
The non-linear control is realized by a prÕcess comp'uter.

I Isrþslee!Jl$se:
Statisticai analysis of trrrbulent míxing 'us1ng ¡neasurement
of salt concentration, The mathematica] model developed is
based on the thecry of turbrrlence.

10. $ee:llsge3-Uggsllg3g:
Baeed" on loeasurements ol: a hyd.raulic torqu.e amplifíer a norr
linear model of the device is devel.operl,

1 1 . Ë!es!:ee:gst!lg1:
The sta.rt up of a batch destil-lailon coauu¡n is d.enonstrated
by using a nonlinear controlier clesi-gned by an extended con-
strained cantrol techni-que.

The de¡nonstratiorr are presented by the fcllowing laboratories:

1 . ta 3.t ilybrid Coraputlng tenter (Prof ,Ilansour)

4. þa 7,2 Instítute of Automatie tontrol (Prof "I,lansour)(¡otU fron the Faculty of nlcctrical Engineeri*g)
8. to 11.t Departement of M.easurement and. Control (Prof .?rofos)

(Fãculty of Fiechanical Engineering)
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TF'å,C COIüFERENCE ÛN DT'ËTfAL CTMPUTER APPLTC.A'TTONS TO

PROCASS CCINTFOL n I'

Zürich, Mãrch 19 22, LgVå'

?he cÕnference included six survey PaP€r sessions r which

were follawed hy round tab}e discussiÕl1s ' ênd a large
n".¡mber Cf t,echni.Cal sëssions, Twa 'Jolumes tlf próceedings

tönÈ.äining the technicai, papers and a speciãl vÕl"une con-

taåníng the Ëurvey pê.pers have been pu.blíshed, Later on

the discuËsiÕn remârks from the cÕnference will be dis-
trfbutecl.

Survey trapers.

f visited the fctlÕwing surve:¡ paper sessicns:

o Ëiqital Comput,er Ap¡:1ícatlon s in Power SvstemË

by Ð. Ernst {f'RG}

o Ðiq itäl C{incroi Âiqoråthms
by A.F. Sage tUSai

Software for Pracess CúnrÞuters

by J. Gett,ier/J. Seólak (HungarylCSSR)

o Tnterface Froble:ns far Frocess tontrol
by T.J. ?fíllia¡¡ts (uSA¡

Gert,ler and Sedlak had done a thorough work in summing

up ti:e present status of software for process computers.

fhe authors haå collecteð ínformatíon from al-I important
manufacturers Õf prûcesÊ computers. the paper by Ernst
confirnred that ståll vër}¡ littl-e work has been done cÖn-

cerning applicatÍon of new theoretlcal developmenÈs ín
csntraL cf real pÕwer Ëystems. The paper hy Sage was

hardty directed tor^¡ard.s the practåcaL use of different
control algorJ.thms and was more a theoretical survey.

o
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fechnical Se,*såons.

I visited tile technícal sessions in mainly Power SysÈems

and üåEi-àal Ccntr*I .A.Igoråthms. The paper by B jörn Í'fit-
tenmark and sne, *ån lndustrj"al- appliCatlon of a self-
tuning reguSatclr'n, ldas in the Latter group. f also at*
tended soi$e sessions concerning chemical industries, ê.9
the Þãper abaut self*ài:ninE contral of a continuous di-
gest"er blr Cegreål and ÍTedqvist,"

POWËR SYSfgMS.

JlppJ.lcatíon of Diqital Control to Thermal Power Flant
for .A.utomation by Fujii et al"

fhe authors cf Èhås paper discuss

Õ computer control of a,n automatic start-u¡: and shut-
down system,

r a DDC-systern,

ö än auto-emergêncy s3rstem.

Exgreriments have been made on ä test plant" The steam
generatar is a supercritical once*through combined cir-
culatíon þoÍlero which generãtes 2 ton steam per hour,
The turbine and the electric generator are sinulated by
an analog computer. l.he DÐC package is bullt up wi"th
st,andard ËID algoråthms.
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Temperature Raiçe Control of Super Crit.ical Eofler
Usinq Derir,'ative Þiqteal Fålter by Tachivana and Karneí,

lhe authors have useö the Ëame t.est plant as Fujii et
al tÕ study a ÐÐC algorithm for control of the rais.e of
t.emperature and the pressure of water in Èhe boi.ler. Íhe
t.ernperature derlvaÈíve ís used fçr the control" Off-line
l"east squâres identification r*i"th exponential weiglrting
is used ta campute the coefficíents of tl¡e cc¡ntrol law
{c"f. the eelf-tuning regulatori.

Ä Þirect Ðiqåtal Ccnt,ra l Syster* far a St.eam Power Plant
by Fcssenti 

"

ll, 23rd crder linearized m*del af a bciler-turbi_ne-genê-
rât.Õr unit is used in hyi:råd sirnulations ta study direct
diEital control of the planÈ at dj"f,ferenL cperatång
paånte " iJp tû nclw 2û man yëårs h*ve been used fon soft-
ware developrnent and símuLat.ians. The parameters of the
ånvesËlgated *pt.ånal regulaêor åre heavily dependent rn
the *peratíng poånt cf the plant, and future reseàrch
will crncevn thê use of reguiators based on on-line iden-
tåfåcatåon 

"



CHË}4TCÃL TNÐTJSTRTËS "

.A î{er'u åppr*ach t.a C*r:t.inuüü* Ðiq*sî:er il*nt"rc;. h'¡r /ì¿nral IvJ

and lledqvåã.t,

The kapp:a-nui1ihÊl: used in pulp*rnäkil:çJ iç å nÕ$*linear iunc-
tiût"t cf co+king tË:TìTlerat-iire r cÕncentref.ion of active li*
quÕr and chí¡: velcc5 ty. The frurpÕs* Õf t'he cc:ntr*l is t'o

keep the kappa-nrulber cq}nst.ant by va::yinç' the ccÕkinE tem-

perature. There äre J-ong tiiTi* delays in the prccËss . fbe
äuthÕrs use å seråes *xpar-rsion to mal<e a certain funcÐåcn

Õf prü{:ess varåãblËs linear in its Þãramet€rs. An on*line
least squãres me*hod ís used to identlfy these parameters,
The ohtai.ned rnodel gíves the required set point of the
cookång t.erap*::ature t^hat will gíve the desfred käppä*num-

h¡er " The ¡:ape:: a1sÐ C.escråbes how self tuning regulators
äre used to keep sörfte other prûcess variables constant'
n*neåy t]-re fåatrs CIf chips and liquar and the chip level.

ÐTGTTAL CÛNTRCIL F'LGÛRTYFI}¿S "

Ccmpari"son and A;:pli*atåan af Þiff*rent ÐDC*Alqorithm*
for Cantral ûf Heât Hxchanger: by Unbehauen et 41"

In th¿is paper sÕme different LyË)es of cont::ol algorithms
årê compared.. ¿1 pílot piant c>f a high*pressure stear* su-
perheater is used for the experiment.s " The aut'hors dis-
cuss different PTD requlatcrs, õr:e algorithm based on li-
near quadrat'ic control thecry and cne mod'el- reference
method based Õn recursive least sqì:är€s idenfification,
lnformatíon about rnemory requirements and executåcn times
is given, but the resi¡lts are dåfficul-t to ctm.Ëår:e as solne

of the aigorithm* are \n¡rítten in ftRTRÂN anå *thers in
BÃ,SIC. Tn ttre conclusi.ons 'r-.he auth.crs cÕnsiåey tì:i* reEu-
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lators of the cl-assåcaL. typer *l.Ë. pÏÞ, t* be am$ng the
best ones.

ËubÕptifüü¡n Adaptive CcRtrol L>1r l4alenÈinsky and Schaufel'-
berger.

In thi* paper stme algoriLhms for comhined identlfícation
and control are discussed. À gradj.ent method and a least
squâreË method with espÕnent.ial weighting are studied for
th'e id.ent,lficatic:r, fhe considered proceÊs model L¡as nc

stochastíc part and the fnvesiigate<l controL law gives ä

suboptlmat sçtution. Laborabory tests of control of a

srnall ÐC *otor are preËented"
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$ome Þërsrns wå t'h whsrn ï díscusseå the self tuninq requ*
latar,

i, Råssanen , Linköping" I'üe c.iscussed the probiem of fånd"-
inç minimal real-izat.ions of reguiatars for multåvaríahle
s:¡*qÈems " ConcernínE a multívariabåe versio1,l. .)f the self
tuning regulatcr åt should b* pc>sslbie tG use Ërme cf thê
ideas j"n Råssanents recent p*.per "ËasiË of Tnvariani* f*:r
Li::ear Dynamic Systems " å31 find.ir:q a suj"table slrucLure
of the desired regulätor"

R, Tserrnann , StuÈtgårÈ, saåd that he and hås callabara*
tors â.rë using the se3f tuning r:eçulator and thät Lhey had
been surprised ät t.he gac,d cûnv*rg*nÕe prcpërtieË"

Â. tongmuir n Kaiser
nåa, wäs j-nterested
wanted tÕ have rur
tuníag algcriti:m in

A.luminiLrm and Ch*:nical C*rp.u CaLífcr-
.in the self tuning regulators and

repcrÈs. IÌe r¡auåd lik* *o us€ *'he self
the sàeeå i.ndusr.;rv"

9" $t¿þ, SL. ReEie Ëaper Cû" u

self tuning control *f paper
tlie planníng af ûbbeta, the
alsû said that he had some

Stockhe ím.
c*¡ilact.s with prcf , Þrodi"n ån

¡4, Fjeld , a.ssrcåate professcr at È.he Þepartment, af El.ect.*
rl,caå HngineerinE, ünåversity of Naårobi" previously he
irad been'rrith sït{rEF in Norway. There he had r.¡orked with
c:ågi,taT" cantroi cf pa-per machines. ITe was also j-nterssÈeð
in s*,ure Lindahls in¡ork Õn püwer systems contral o and. he
wcuir,} like to have Ërme af the retrÕrts.

i. Wess.l*n o Me'Ðateli F.B, örnskðldsvik, wåË aiso interes*
ted ín cont.r*i r:f psper machines and he wourd låke ta get
in cl.*ser crntâct. wiÈh our divisicn in Lund,

Hew YC::k r '.i'"âg interested ån
ffachines " Iie was å¡:veil-ved in

new påper miil rleã.r umeå. He
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Some Generai Remarks"

Tn the f iel¡l of por+e:: system*, cûmï:uteïs äre ståll mainly
use,i. fsr data J-agEårigo'Lre¡uL,l* rn*niLcr:-:tgo al"arär p*int**ut.
pÕst mêrr"CIry reç'iew, eåc., er:d tl':er* f* ncà nuci: centr*i.
Shere i-s an evident t::er¡d tsi*'axds use *f decent.ratåz*d
eomputers " The i-mpressåon af th¡e discussi*ns ccneernlrrg
int*rface for ¡:r*cess c*ntrai is Comínated by fhe c1åffå*
culties of slandardiza.tå*¡r.

Alth*ugh thë t*påcs of thts ccnf*rence concêrnÊd applica*
tícns, there were surprfsingly fev¡ reel indusÈrial appli-
catåons repart*d" Þ1*wever, t'he conference j,ndicated thaL
at. l"eact. sÕme research centres are makíng efforts to mcve
new theor*tical resuits íntr pract'ical use.
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LA$ÐÏ*q & GYR"

Visåt to frug o about 3û km from ZiÍrich.
March 2Õ, Ig74.

We visit,ed the deveJ"opment departrrent and the envíron-
mental contrcl laboratory, The development department
works ín the following fields:

o Por,øer distribution

o Comfort ccntrol
o Industrial process ccntrol

. chemical, prÕceËses
pâpër, paper coatinE
plast,ics
rubber
metal c+atång

c Bíg i:uilding conÈrol

The Bill"man cÕmpåny ín Stockholm now belcngs to Landis
& Gyr. .å11 reeearch and development ís located {n S¡¡it-
zerland" rn t^he labora.tories micro-computers were .tested,,
and these would probably play an ímportant role for the
Ëompany in the future 3

The environmental control tal¡oratory wås newly buiLt.
ït included^ a special test chamber" Tn the laboratory
the following funcbíons coul-d be carried out:

Reproduction of insíde Ëpãces lråth surroundings rrrä.d.€

of different, building materials wltii arbitrary ar-
rangements of wlndows, dÕcrs, ete"

lesting of control sysrems usång di.fferent methods of
hÊating, ventílaiion and air e*ndítionlng" liarying €x*
ternal cand.lt,Ícns *f the te,$t channh*r can be s'imulated.

o

U
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The cont.rol and suþervision of the test chamber ls
carried out from a central supervis*ry panel. fhe
values of 35t ¡neasurång pcints can eåther be shown
dlgltally or be reeorded, fhe panel also includes a
great number of analog reEulatûrs.1lh*ru *r* nc spe*
cial" arrângiêments for digåtal data *cq"r.risåtl_on and
processÍng of the measurements,
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REFEF.ËNCES.

lli catalogue c¡f laborator:y contral equÌ-pment, March Lglã,.
collected and edlted. by the Electrfc povrer Ëngåneering
Department, Technicai üniversity of Denmark.

[2] Ëvaluatian crf a queståÕnnary cn text. books used, for
courses j-n automa.tåc contrcl and measurement technåques,
Febrr-lary 3-974, by R. rsermann, university of stuttgart.
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?RO?OSAT,

-A Infor¡nation Center (ffC) is established-

- The airn of the 3fc is tc further the exchange af- computer progran¡s

beiween control laboratories in Western Ï",:rope. lhe PIC coilects
informations on available computer progra&s and d,istributes this
information period,ícally to al.l control laboratories. If some-

bod.y is interesterl in any prôgrair oli rçhj-ch he has got a first
information by ?ICu he dÍrectly ccntacis the laboratory where

the progra.m was written.

- The collecti cn of inf tion on availarole computer programs 1-'ã

d,one as åescribe<i in the foJ-lowing.

The PIC send.s address forms and ÐToËrâ,tn information forms to the

control laboratories, Each contrv-i laboratory which is in pÖs-

session of computer programs being useful for other laboratories
and which agrees to place then to others disposal wj-ll fill in
one address form and. io each prograin a progrâm i'nformation form"

The filled j-n forms are sent baek to the PfC. Åt any time any

nu¡nber of forms can be asked from the PIC. If the address or the

nÐJ[e of the eontactman of a control laboratory changes' a nebi

address form has to be sent to the ?IC. In the case where a la-
boratOry wants to ad"d a neff pr6gra¡û' as r¡ell as in the case where

an earlier anïLounced progra¡r has been mod.ifíed or must be eli-
.ninated from the list a prÕgram informatj-on form should be sent

to the PIO

- The C.istribution of the co1]-e ted info ion ís done periodi-

cally e.g. every six rconths. lhe PIC will send every six months

a fully updated. list which gives ínformation. on al]. progr::'i1Ê pre-

sentl¡r available (not only the ones arrived during the last 6

sonths). This ]ist is established by the computer.
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The list ís oivided. into two parts, the progra¡r list and the

address list. Each line o,f the prge{åJa list correËponds to one

progran. xach line consisting of 1 20 characters contains the

informaiion gi.ven by the author oÏ1 the progran information forn

and a reference number given by the PIC' The first four characters

of the reference number contain the code'.'referring to the origin

of the prograrn. This code can be ì-ooked' up in the address list.

- The followi-ng ccn)¡entlons are srrggested:

Any contrOl fairoratory should anflÖ1À11ce aprograrn only if the author

principally agrees to place it at other laboratorfes d'isposal'

In spite of this ann6unicing a prCIgran d'oes not ohligate the au-

thor to renonnce on the preÊeriratio¡. of h1s rights' Any author

can alt¡ays refuse or restrict the use of his progra&s u¡der cer-

tain cond.itions. For example, the author lray wish to oblíge the

reeeiver not to give his progran. fi.ryther to any other institute
0r person.

AFPr"Ir"0rtEs

- lxample of a filled in address form p'

-nxanpleofafilled.inprograminformationformp.
- Remarks to the prograrn j-nfornration form p'

* Sxce::pt of the progtrãn list ar.rd cf the address list p'

1

4

q

'7¡
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DÁTU 1. 8. 1976

F,:chgruppe fuer Äutomatik
c.er [idg. Techn. ]iochschule
['hysik*tr. 3

[H-8008 Zuerich

14. l4eier
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