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The report contains abstracts of Master Theses (examensarbeten) made at
the Department of Automat'ic Controì, Lund, durìng the academic year 83/84.
Durìng this year 7 theses were made by 8 students. Most of the theses are
vvritten 'in Swedish w jth an Engì ish abstract.

Distrlbution: The report may be ordered from the Depärtment of Automatic Controt or borroved through
the Universlty Librany 2, Box 1010, s-221 03 Lund, Sweden, Tetex:33248 tubbis [und.
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1. INTRODUCTION

The education for clviltngenJðrsexemen (Master Degree ln Englneerlng) ls
completed wlth an independent work, the Master Theslg (examensarbete). It
should ghow the student'E abllity to attack and solve a larger problem. The
tlme devoted to the thesls is about three month of full time work. The thesis
can be made indlvtdually or by two students together.

Thls report ls a collectlon of the document pages of the theseg completed
durlng the acEdemic year tggS/I984. During thts time 7 theses were ftnished
by I students. The maJor part of the theses ls made wtthin the framework of
the research program at the department. Some of the theses are made as

feastblllty studles or ln cooperatlon wlth the lndustry or other departments
at the unlversity.

Further informatlon concerning the results san be obtained from the
Department of Automatlc Control by contacting the advisor. The theses may
be borrowed through your líbrary servlce or from the following librarles in
Sweden:

Linköpings Unlversitetsbíbliotek
Svensktrycket, 5-581 83 Ltnköping, Sweden

VB 2, Svenska Tryckavdeln.

Box 1010, S-22I 03 Lund, Sweden

Stockholms Unlversitetsbibliotek
Svenska Tryckavdeln., 5-106 91 Stockholm, Sweden

Kungllga Blblloteket
Box 5039, 5-102 41 Stockholm, Sweden

Umeå Unlversitetsblbliotek
Box 718, 5-901 10 Umeå, Sweden
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Uppsala Unlversltetsblbllotek
Box 510, 5-751 20 Uppsata, Sweden

2. LIST OF THESES

TFRT-5301 Erlcsson I och SJöstrand T: Reglerstrategler för vattenkraft
(Control strategies for hydro power plants). Aprll 1984

TFRT-5302 Hall L: Modeltbyggnad och simulering av klimat i stallbyggnader
(Dynamic modelllng and Efmulatlon of barn climate). Sept 1983.

TFRT-5303 Knutsson S: En sJålvinställande predlktor med

operatðrskommunlkatlon skrlven I Omsl-PEscal (A self-tunlng
predlctor with operator communication written in Omsi-Pascal).

Oct 1983.

TFRT-5304 Bengtsson B-A: Slmulering ev produktflðden (Slmulation of
product flow). Oct 1983.

TFRT-5305 Beskow Ch: Working on the alrbus 4310 flight management

computer system. Dec 1983.

TFRT-5306 Pourchafal Mohammad-Reza: Styrnlng av pelletmeskln (Control of

pelleting machine). Dec 1983.

TFRT-5307 Johansson K: Ett exempel på robotpositering med hjåtp av

vldeokamera (An example of robot positionlng uslng a vldeo
camera). Jan 1984.
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3. LIST OF SUBJECTS

Subleat

Adeptlve control
Analysls and synthesls

Computor graphlcs

Dtgttal control
Modelllng and ldentlflcatlon

Thesle

5303

5301, 5304, 5305, 5306

5307

5301

5302

{. DOCUMENT PAGES

Thc followlng pagos conteln the document pagos of the thcsos. MoEt of the
theseg ¡re wrlttcn ln Swedlsh wlth only an abstreot ln Enllsh.
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Hydro powen stations are normaLLy controLLed by prD-controLLers. one exampLe isthe Torsebro hydro power pLant in HeLge river. The southenn sweden power SuppLy(sydkraft SB) rnitiated a researcn prã¡ect addressìng the water LeveL controLprobLem of hydro poh/er plants.
The goaL of this master thesis was to invest'igate the LeveL-controL probLem.Different controL structures h,ere anaLyzed Li[e. prD-schemes, Feed-Forwardcompensators and observers, based on KaLman fiLter technìques.
The thesis contajns a descriptìon of the process, deveLopment of a dynamìc simuLa-tion modeL represented in the srMNoN Language, anaLytic studies of the sampLedmodeL and simuLations using different .oÃt.ãL structures.
compared to conventionaL design (PrD), the Feed-Forward compensator structuregives a sign'ificant better peiformance. However, this structure assumes that thedisturbances can be measured- observer structures, are more reLated to reaL.ityand gives acceptabLe performance.
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Tiltc ond subtille
En sjäLvinstäLLande pred'iktor med operatörskommun'ikation skriven i 0msi-PascaL.

(A seLf-tuning predictor with operator communjcation written in Oms'i-PascaL.)

Abst¡oct

The thesis has been made in cooperation with Kockumation AB, MaLmö. The task is to

i mpLement an adapt'ive pred'ictor on a LSI-11.

The program is written such that aLL interesting parameters can be changed via the

operator commun'i cat'i on. The parameters of the modeL and variabLes are dispLayed

on the term'inaL and are updated at each sampLìng ìntervaL. Further a curve can be

d'ispLayed showing the prediction a number of sampLing intervaLs ahead. The curve

can be rescaLed in order to give better resoLution.
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Distribution: The report may be order.ed from the Department of Automatic Contro[ or borrowed thnough
the Universìty Library 2, Box 1010, 5-221 03 Lund, Sweden, Tetex¡ 33248 [ubbìs [und.
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(SimuLat'ion of product fLow)

Abst¡oct

An interact'ive computer pnognam for design of pLants via simuLation of product

f Low 'in a dai ry has been deveLoped at ALFA-LAVAL .in Lund. The users of the pro-
gram have suggested a number of improvements in order to simpLify the interaction
between the program and the user. This report describes the decided soLution
strategy and how it has been inserted into the excìstìng program, and furthermore
how a simuLation wi LL turn out usìng the new function.
At the end ofthe report is also a complete example of a simuLation of a dair"y,
cLearLy Sjving the function of the program. The sìmuLation is carried out in two

steps, f i rst with the oLd progr"am rout'ine and second with the new one.
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I'{orking on the Airbus A3l0 Flight Management computer System
(Analys av f1ygfal1 med Airbus A31O Fli ght Management Computer System)

Abstroct

The Flight Management Computer System project. realizes the concept of letting a

computer system guide an aircraft from the point of orígin to the point of destina-
tion. The operational program of this computer strings a lateral and a vertical
flight plan and then guides the aircraft through the different legs of the flíght
without pilot inËervention.

The author of this report has been involved in the final development stage of this
project. The report describes the testplans and methods used to fine tune the
program. The report shows also different problems encountered during the testing.

Key words

Clussific n system qnd/oc tcrms (if onyl

;
I

*-

:

'l
It
D

s 0n C

Distribution: The report may be ordered from the Department of Automatic controI or borrored throughthe University Library 2, Box 1010, s-221 03 Lund, bweden, Tetexl 3324g Lubbis Lund.

Supplementory bt iogroph

E ish
on9u f19c

60
p09esum Êt

Sccuri ty otion

s sec pre n



Documrnt nomc

Master theses
0otr of íssuc
December 1983

LUND INSTITUTE OF TECHNOLOG Y
DEPARTIIENT OF AUTOIIATIC CONTROL
Box 725
S ?20 07 Lund 7 Sweden

c0DEN : LUTFD2/ (TFRT-5306) / 1 -068 / (1 983)
Documcnf num t'

Björn Wittenmark
supÊrvts0Í

Mohammad-Reza Pourchaf ai
¡ ls)

Sponsoring or.gonizotion

tiussificolion systcm ond/or indr¡ lerms lif onyl

r n10r mott onSupplementory bibtiogrophicol

ey ISBH

L o nguogc
Swedi sh

p09esHumbcr of
ó8

Sec uri ty <lo¡sificotion

RÊcrpr¿nt's notes

:f

::1

lL

4
a)

:_

cf
cl

ond subti a

Styrning av peLLetmaskin. (ControL of peLLetingmachine.)

Abstroct

A conventionaL controLLer contains parameters which must be adjusted
manuaLLy at the process. A seLfptuning controLLer adjusts itseLf its
parameters both at the instaLLation and duling the operation.
ASEA AB has deveLoped a seLf-tuning controLLer (ASEA NOVATUNE)

Thìs report studies the possìbi Lit'ies of appLying this technique on
a pe L Let ì ng process.
In the first part, the process is described. Later different proposaLs
for controLL strategies are discused. FinaLLy some pnactìcaL probLems
are mentioned. As an appendìx the bLock-schemas of PC-program for NOVATUNE'is given.
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A two wheeled robot is controlled using image information.
The problem is to reach en arbitrarily placed goal, froman arbitrary starting position. The hardware consists crf åvideocarneFa, image rnemoI.y with f rame grabber, vAx-l ll7ao,DA-converter and the robot (a toy turtre) moving on theflorlr-

The implementation consists of image
detection, correction of perspective,
route planning and control-

processing, feature
obstacle detection,
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