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AUTOMATIKA 47(1-2),5-10(2006)

ROBUSNI SUSTAV UPRAVLJANJA GIBANJEM PREKO KOMUNIKACIJISKE MREZE
ZASNOVAN NA REKONSTRUKCIJI POREMECAJA

Atsushi Kato, Abdul Muis, Kouhei Ohnishi
Keio University, Yokohama, Japan
e-mail: atsushi@sum.sd.keio.ac.jp; muis@sum.sd.keio.ac.jp; ohnishi@sd.keio.ac.jp

Cilj je ovoga clanka realizacija sustava upravljanja gibanjem preko komunikacijske mreze. Jedan od
najvecih problema u realizaciji sustava upravljanja gibanjem preko komunikacijske mreze jest kaSnjenje
u prijenosu podataka. To kasnjenje dovodi do narusavanja svojstava sustava upravljanja gibanjem, a
moze ga uciniti i nestabilnim. Za kompenzaciju kasnjenja u radu se predlaze modificirani rekonstruktor
poremecaja zasnovan na Smithovu prediktoru. Predlozeni rekonstruktor omogucuje izvedbu robusnog
sustava upravljanja gibanjem s dva stupnja slobode. Valjanost predlozenog sustava potvrdena je eksperi-
mentalno na sustavu upravljanja pozicijom linearnog motora preko komunikacijske mreze. Dobiveni
rezultati pokazuju robusno vladanje predlozenog sustava u uvjetima promjenjivog kasSnjenja prijenosa
podataka preko mreze i pri djelovanju vanjske sile.

(SL 11, Tab. 2, Lit. 12 — original na engleskom) Autori
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AUTOMATIKA 47(1-2),11-18(2006)

PROJEKTIRANJE UPRAVLJANJA g-mEHzOZHONOO< SUSTAVA ZASNOVANO
NA DINAMICKOM OPONASANJU MEHANICKOG TERETA

M. Rodi¢, K. Jezernik, M. Trlep
Faculty of Electrical Engineering and Computer Science, University of Maribor, Maribor, Slovenia

U clanku se opisuje i analizira brza metoda dinamickog oponaSanja mehanickog tereta. Pristup se
moze primijeniti za projektiranje, testiranje i provjeru valjanosti mehatronickog sustava upravljanog
elektromotornim pogonom, te posebno za prototipna ispitivanja. Aktualni sustav (prototip) je zamije-
njen elektromehanickim teretom, koji je upravljan momentom. Potrebni moment se racuna iz zatvore-
ne regulacijske petlje. Aktivni teret je spojkom mehanicki povezan s pogonskom osovinom. Prikazane
su takoder moguce primjene u projektiranju sustava promjenjive brzine i momenta. Za ilustraciju me-
tode oponaSanja tereta prikazan je pumpni mehanizam.

(SL 17, Lit. 12 - original na engleskom) Autori
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AUTOMATIKA 47(1-2),19-30(2006)
ALGORITAM ZA SPRJECAVANJE ZASTOJA TEMELJEN, NA UZASTOPNOJ KONTROLI
SIFONA PETRIJEVE MREZE
Doc. dr. Danko Kezi¢
Faculty of Maritime Studies, Dept. of El Eng.
University of Split, Zrinsko- 3&:»&55»& 38, 21000 Split, Croatia
E-mail: danko.kezic@pfst.hr; WWW:  htip:/lwww.pfst.hr
Prof. dr. Nedjeljko Perié, Prof. dr. Ivan Petrovi¢
Faculty of Electrical Engineering and Computing, University of Zagreb, Unska 3, 10000 Zagreb, Croatia
E-mail: nedjeljko.peric@fer.hr; WWW: http:/jwww.fer.hrlapr;
ivan.petrovic@ferhr; WWW: http://www.fer.hr/apr

Clanak opisuje formalnu metodu prorauna nadzornika za sprie¢avanje zastoja koriStenjem Petrijevih
mreza. PredloZeni algoritam koristi stablo dostupnih stanja za detekciju stanja zastoja i metodu uza-
stopne kontrole sifona za sintezu nadzornika za sprjecavanje zastoja. Nadzornik je najviSe dopustajuci
i sadrzi najmanji broj kontrolnih mjesta. Algoritam je namijenjen za reverzibilne ili djelomi¢no reverzi-
bilne P-T Petrijeve mreze, ali se moze Koristiti i za obic¢ne Petrijeve mreze. Proracun nadzornika po-
kazan je na dva primjera. Prvi primjer prikazuje sintezu nadzornika za sprjecavanje zastoja u fleksi-
bilnom proizvodnom sustavu s tri robota i tri proizvodne trake, gdje se zastoj moze dogoditi zbog
medusobnog natjecanja transportnih traka za angaZiranjem robota te zbog nepredvidljivosti trajanja tih
angazmana. Drugi primjer prikazuje sintezu nadzornika u pomorskom prometnom sustavu, gdje se
opasne situacije zastoja plovila mogu dogoditi poradi neodgovarajuceg pomicanja plovila kroz_sustav.
Da bi se to izbjeglo, promet plovila se nadzire i upravlja pomocu svjetlosne signalizacije KoriStenjem
nadzornika za sprjecavanje zastoja, koji je odgovoran za zaustavljanje plovila samo u slucaju opasnog
stanja te dok to stanje ne nestane.

(SL. 10, Tab. 2, Lit. 9 - original na engleskom) Autori
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AUTOMATIKA 47(1-2),31-37(2006)

SMANJENJE GUBITAKA ISTITRAVANJA KOD NEIZRAVNOG ISTOSMJERNOG PRETVARACA S

TRANSFORMATOROM UPORABOM RC-RCD PRIGUSNOG CLANA

M. Milanovic 1.2, J. Korelic1), A. Hren)), F MihalicV), P Slibar?)
1) University of Maribor, FERI, Maribos; Slovenia

2) TECES, Development centre for electrical machines, Maribor, Slovenia
Neizravni istosmjerni pretvara¢ s transformatorom jedan je od najpopularnijih istosmjernih pretvaraca
za izvore napajanja malih snaga. Zbog rasipnog induktiviteta transformatora tijekom rada pretvaraca
dolazi do pojave prenapona, koji se mogu ograniciti pomocu disipativnih RCD ili nedisipativnih LCD
prigusnih sklopova. Oba prigusna sklopa sadrze diodu. Reverzni naboj oporavljanja diode uzrokuje
oscilacije koje uzrokuju dodatne gubitke u prigusnom sklopu. Clanak opisuje pojavu istitravanja i upo-
rabu RC-RCD prigusnog sklopa za prigusenje oscilacija uzrokovanih prigusnom diodom. Opisani pri-
gusni sklop omogucava povecanje djelotvornosti neizravnog istosmjernog pretvaraca s transformatorom.

(Sl 17, Lit. 6 — original na engleskom) Autori
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AUTOMATIKA 47(1-2),11-18(2006)

MECHATRONIC SYSTEMS’ CONTROL DEDSIGN USING DYNAMIC EMULATION
OF MECHANICAL LOADS

M. Rodi¢, K. Jezernik, M. Trlep
Faculty of Electrical Engineering and Computer Science, University of Maribor, Maribor, Slovenia

The paper presents and analyses rapid prototyping methods for the dynamic emulation of mechani-
cal loads. Approaches can be applied in design, testing and validation of the mechatronic systems
propelled by electric drives. Actual system (prototype) is replaced by the torque controlled electro-
mechanical load, for which the required torque is calculated through the closed-loop control algo-
rithm. The active load is connected mechanically to the drive shaft, using the clutch. Also possible
applications in the control design for variable speed and torque drives are described. For the illu-
stration of the method emulation of the pump mechanism is given.

(Fig. 17, Ref. 12 — original in English) Authors
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ROBUST NETWORK MOTION CONTROL SYSTEM BASED ON DISTURBANCE OBSERVER

Atsushi Kato, Abdul Muis, Kouhei Ohnishi
Keio University, Yokohama, Japan
e-mail: atsushi@sum.sd.keio.ac.jp; muis@sum.sd.keio.ac.jp; ohnishi@sd.keio.ac.jp

The aim of this paper is to realize robust network motion control system. One of the most signifi-
cant issues for network motion control realization is time delay during transmission. Obviously, most
time delay systems are unstable. Additionally, time delay may cause control performance degradation
in motion control system. In this paper, a modified disturbance observer with Smith predictor is pro-
posed to compensate time delay. This modification realizes a robust two-degree-of-freedom control sys-
tem ower network. The serial compensation of Smith predictor is utilized to compensate time delay.
The validity of the proposed method is confirmed by the position control of linear motor over net-
work experimentally. Experimental results show that the proposed control system has robustness against
transmission delay fluctuation over network and external force.

(Fig. 11, Tab. 2, Ref. 12 - original in English) Authors
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REDUCTION OF RINGING LOSSES IN FLYBACK CONVERTER BY USING
THE RC-RCD CLAMP CIRCUIT

M. Milanovi¢1-, J. KorelicV), A. Hren)), FMihalicV), P Slibar?
1) University of Maribor; FERI, Maribor, Slovenia
2) TECES, Development centre for electrical machines, Maribor, Slovenia

Flyback converter is one of the most popular DC-DC converters for low power supply. Due to the
transformer leakage inductance the converter suffers from the voltage spikes, which can be »con-
trolled« by the dissipative RCD or non-dissipative LCD clamp circuits. Both of the clamp circuits
consist of the diode. The diode reverse recovery charge causes the oscillation, which results in addi-
tional dissipation of the clamp circuitry. This paper describes this ringing phenomenon and the use
of an RC-RCD clamp circuit for damping the clamp-diode’s oscillation. This clamp circuit is capable
for improving a flyback converter’s power ratio.

(Fig. 17, Ref. 6 — original in English) Authors

clamp circuit
flyback converter
ringing losses

ISSN' 0005-1144
ATKAAF 47(1-2),31-37(2006)

ATMTKA 987 UDK 004.822:681.515
629.5:004.822

IFAC 3.2.1;5.7.4

Original scientific paper

AUTOMATIKA 47(1-2),19-30(2006)
AN ALGORITHM FOR DEADLOCK PREVENTION BASED ON ITERATIVE SIPHON CONTROL
OF PETRI NET
Doc. dr. Danko Kezi¢
Faculty of Maritime Studies, Dept. of El Eng.
University of Split, Zrinsko-Frankopanska 38, 21000 Split, Croatia
E-mail: danko.kezic@pfst.hr;, WWW: htip://www.pfst.hr
Prof. dr. Nedjeljko Peri¢, Prof. dr. Ivan Petrovi¢
Faculty of Electrical Engineering and Computing, University of Zagreb, Unska 3, 10000 Zagreb, Croatia
E-mail: " nedjeljko.peric@ferhr; WWW: http:/lwww.fer.hrlapr;
ivan.petrovic@ferhr; WWW:  http:/fwww.fer.hr/apr

This paper presents a formal calculation method of a deadlock prevention supervisor by the use of
Petri nets. The proposed algorithm uses reachability tree to detect deadlock state and iterative siphon
control method to synthesize the deadlock prevention supervisor. Such supervisor is maximally per-
missive and consists of minimal number of control places. The algorithm is intended for reversible
or partially reversible P-T Petri net, but it can also be applied to Ordinary Petri nets. The calcula-
tion of the supervisor is illustrated by two examples. The first example shows the synthesis of dead-
lock prevention supervisor in a manufacturing system consisting of three conveyors and three robots,
where the deadlock can occur due to concurrent requests of the conveyors for the robot engage-
ments and unpredictable duration of those engagements. The second example shows the synthesis of
deadlock prevention supervisor in a marine traffic system, where dangerous vessel deadlock situations
may occur in case of vessels’ irregular motion through the system. To avoid this, the vessel traffic
is supervised and controlled by traffic lights using the deadlock prevention supervisor, which is respon-

sible for vessels’ stopping only in the case of dangerous situation and until this situation elapses.

(Fig. 10, Tab. 2, Ref. 9 — original in English) Authors
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UPRAVLJANJE SUSTAVOM LONGITUDINALNE VENTILACIJE CESTOVNOG TUNELA
ZASNOVANO NA NEIZRAZITOJ LOGICI S PREDIKTIVNIM MODELOM

Stjepan Bogdan, Bruno Birgmajer
University of Zagreb, Faculty of Electrical Engineering and Computing, Unska 3, 10000 Zagreb, Croatia
http:\flrcg.rasip.fer-hr

U ovom ¢lanku opisana je metoda upravljanja sustavom longitudinalne ventilacije cestovnih tunela. Me-
toda se sastoji od dvije glavne cjeline: a) predikcije potrebnog broja aktivnih ventilatora; i b) neizrazi-
tog upravljanja razinom zagadenja zraka u tunelu. Na osnovi mjerenja vremenskih uvjeta i intenziteta
prometa kroz tunel, te poznatih parametara tunela, obavlja se predikcija proizvodnje ugljicnog monok-
sida, dusikovih oksida i krutih Cestica iz ispuha vozila. Te procijenjene koliine zagadenja se u na-
stavku koriste za proracun zahtjeva za svjezim zrakom, tj. potrebne brzine strujanja zraka kroz tunel.
Broj ventilatora s ukupnim potiskom dovoljnim da se postigne to strujanje odreduje se iz ravnoteze
sila koje djeluju na zraénu masu u tunelu. Istodobno, neizraziti regulator usporeduje mjerene i zadane
vrijednosti zagadenja, te podeSava proracunati broj ventilatora kako bi odrzao stupanj oneli¢enja zraka
unutar dopustenih granica. PredloZzena metoda upravljanja ispitana je simulacijom uz usporedbu s me-
todom upravljanja koja je dosad koriStena u tunelu Ucka, a potom su dani rezultati stvarne imple-
mentacije predstavljene metode upravljanja na tunelu Ucka.

(SL 18, Tab. 3, Lit. 7 — original na engleskom) Autori
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AUTOMATIKA 47(1-2),49-58(2006)
PONISTAVANJE AKUSTICKE JEKE PRI »HANDS-FREE« KOMUNIKACIJI

Miladen Maleti¢, Dubravko Miljkovi¢
Faculty of Electrical Engineering and Computing, University of Zagreb,
Unska 3, 10000 Zagreb, Croatia

Kontrola akusticke povratne veze ima vaznu ulogu u sustavima koji procesiraju govor, a pritom mikro-
fon prima audio signale reproducirane pomocu zvucnika kao i refleksije okolnog prostora. Korisnici
su ometani pri sluSanju jer Cuju svoj vlastiti govor zbog vremenskog kasnjenja povratnog signala pri
uporabi »hands-free« komunikatora. U ¢lanku su usporedena konvergencijska svojstva dvaju adaptivnih
algoritama za FIR filtre koji se upotrebljavaju u sustavima za potiskivanje odjeka. Osim osnovnih algo-
ritama razmatrane su i naprednije verzije koje uklju¢uju adaptivnu veli¢inu koraka.

(Sl 16, Lit. 6 — original na engleskom) Autori
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AUTOMATIKA 47(1-2),59-67(2006)
ADSL ANALOGNO SUCELJE

Doc. dr. sc. Nino Stojkovié, assistant professor
University of Rijeka, Faculty of Engineering, Vukovarska 58, HR-51000 Rijeka, Croatia

U radu su opisane i usporedene izvedbe ADSL analognog sucelja. Analogno sucelje kao dio ADSL
modema najodgovornije je za kvalitetan prijenos signala preko telefonskih zica. Moze se podijeliti u
sklopove predajnog puta, prijamnog puta i hibridnu mrezu s transformatorom. Prikazan je rad i izvedbe
svakog funkcijskog bloka. To su D/A pretvornik, filtar i izlazno pojacalo u predajnom putu te ulazno
pojacalo, filtar i A/D pretvornik u prijamnom putu. Hibridna mreza i transformator prosljeduju sig-
nale u oba smjera. Za prakti¢nu izvedbu AFE C¢ipa koriste se razne tehnologije. Naznacene su smjer-
nice daljnjeg razvoja.

(Sl 9, Tab. 6, Lit. 39 — original na engleskom) Autor
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AUTOMATIKA 47(1-2),69-74(2006)
STRATEGIJE KODIRANJA KOD UMJETNE PUZNICE

Branko Somek, Sinisa Fajt
Faculty of Electrical Engineering and Computing, Unska 3, HR-10000 Zagreb, Croatia

Ana Dembitz, \5&&(@: Ivkovié¢
Zagreb University Clinical Hospital Centre, Salata 4, HR-10000 Zagreb, Croatia
Jasmina Ostoji¢
Ministry of Labor and Social Welfare, Prisavlje 14, HR-10000 Zagreb, Croatia

Primjena umjetne puznice kao pomagala pri sluSanju i govoru u gluhih osoba poznata je vise od 25
godina. Ovaj clanak usporeduje 3 razlicite strategije kodiranja govora. To su MPEAK strategija kodi-
ranja viSe vrsnih vrijednosti, nova SPEAK strategija kodiranja spektralnih vr$nih vrijednosti i CIS strate-
gija kodiranja kontinuirano-prosirenim uzorkovanje velike brzine. Rezultati raznih istrazivanja ukazuju
da SPEAK i CIS strategije kodiranja, zasnovane na analizi spektra signala, omogucavaju bolju razum-
ljivost govora u uvjetima tiSine kao i buke, nego MPEAK strategija kodiranja koja se zasniva na iz-
dvajanju karakteristicnih frekvencijskih podrucja za govor.

(Sl 6, Lit. 4 — original na engleskom) Autori
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THE ACOUSTIC ECHO CANCELLATION HANDS-FREE COMMUNICATOR

Miladen Maleti¢, Dubravko Miljkovié
Faculty of Electrical Engineering and Computing, University of Zagreb,
Unska 3, 10000 Zagreb, Croatia

The control of acoustic feedback has an important function in speech processing systems, whenever
the microphone picks up the audio signal radiated by loudspeaker and its reflection from the enclo-
sure. The users are annoyed by listening to their own speech delayed by the round-trip time of the
hands free communicator. This paper compares convergence properties of two FIR filter adaptation
algorithms used in echo cancellation. Beside base algorithms, advanced and improved versions that
include adaptive step size are considered.

(Fig. 16, Ref. 6 — original in English) Authors
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MODEL PREDICTIVE FUZZY CONTROL OF LONGITUDINAL VENTILATION SYSTEM
IN A ROAD TUNNEL

Stjepan Bogdan, Bruno Birgmajer
University of Zagreb, Faculty of Electrical Engineering and Computing, Unska 3, 10000 Zagreb, Croatia
http:\flrcg.rasip.fer-hr

In this paper we describe a control method for longitudinal ventilation of road tunnels. The method
consists of two main elements: a) prediction of a number of jet fans and b) fuzzy control of pol-
lutant levels. Based on measurements of traffic intensity and weather conditions and by knowing tun-
nel parameters, production of CO, NOx and small particles (soot) is predicted. Estimated values of
pollutants are then used for calculation of fresh air volume demand, ie. required air flow is deter-
mined. One dimensional force equation is used for estimation of a number of jet fans that would
produce a thrust force sufficient to provide calculated air flow. In the same time a fuzzy controller
compares measured and requested levels of pollutants and adjusts a predicted number of jet fans in
order to keep the pollutant levels within predefined boundaries. The proposed method is tested by
simulation and obtained results are compared with a method which was previosly used in the venti-
lation system of the tunnel Ucka. Finally, the field results from the proposed control method imple-
mentation in the tunel Ucka are presented.

(Fig. 18, Tab. 3, Ref. 7 — original in English) Authors
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CODING STRATEGIES FOR COCHLEAR IMPLANTS

Branko Somek, Sinisa Fajt
Faculty of Electrical Engineering and Computing, Unska 3, HR-10000 Zagreb, Croatia

Ana Dembitz, \Ea&m: Ivkovi¢
Zagreb University Clinical Hospital Centre, Salata 4, HR-10000 Zagreb, Croatia

Jasmina Ostoji¢
Ministry of Labor and Social Welfare, Prisavije 14, HR-10000 Zagreb, Croatia

The application of cochlear implants in the correction of hearing and speech impediments in deaf
persons is known more than 25 years. This paper compares 3 different speech-coding strategies. These
are the multipeak (MPEAK) coding strategy, the new spectral-peak (SPEAK) coding strategy and the
high-rate continuous interleaved sampling (CIS) coding strategy. Results of several investigations show
that the SPEAK and CIS coding strategies, based on spectral signal analysis, allow for better speech
understanding in quiet as well as in noise, than MPEAK coding strategy, which relays on speech
feature extraction.

(Fig. 6, Ref. 4 — original in English) Authors
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ADSL ANALOG FRONT END

Doc. dr. sc. Nino Stojkovié, assistant professor
University of Rijeka, Faculty of Engineering, Vukovarska 58, HR-51000 Rijeka, Croatia

In this paper the Asymmetric Digital Subscriber Line (ADSL) analog front end (AFE) designs are
described and compared. AFE is the part of ADSL modems most responsible for quality signal trans-
mission over phone wires. It can be divided into the transmitting path (TX) circuitry, the receiving
path (RX) circuitry and the hybrid network and transformer. The operations and realizations of each
functional block are presented. There are the D/A converter, the filter and the line driver in the TX
path and the voltage gain amplifier, the filter and the A/D converter in the RX path. The hybrid
network and transformer process signals in both directions. Different fabrication technologies are used
for the practical realizations of the AFE chip. The directions of the further developing are notified.

(Fig. 9, Tab. 6, Ref. 39 — original in English) Author
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