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U radu se predstavlja poop}ena analiza prijelaznih pojava adaptivnih filtara, koja se zasniva na primje-
ni nedavno predstavljenog radnog okvira koji velik broj raznih algoritama adaptivnih filtara promatra
kao specijalne slu~ajeve. Va`na posljedica toga je da su rezultati, iako se teoretska analiza provodi na
generi~koj jednad`bi za osvje`avanje koeficijenta filtra, izravno primjenjivi na razne algoritme adaptiv-
nih filtara jednostavnom specificikacijom nekih parametara generi~ke jednad`be za osvje`avanje koefi-
cijenata filtra. Posebno se nagla{ava da su teoretske krivulje u~enja za algoritam najmanjih kvadrata
(LMS), normalizirani algoritam najmanjih kvadrata (NLMS), afini projekcijski algoritam (APA) i njemu
srodnih algoritama, kao i za rekurzivni algoritam najmanjih kvadrata (RLS) dobivene kao posebni slu-
~ajevi poop}enog rje{enja. Potom se nedavno predstavljeni algoritmi brze euklidske usmjerene pretrage
(FEDS) te Pradhan-Reddy pojasni adaptivni filtar (PRSAF) koriste kao netrivijalni primjeri za doka-
zivanje korisnosti i univerzalnosti predlo`enog pristupa analizi prijelaznih pojava adaptivnih filtara kroz
eksperimentalnu evaluaciju.
(Sl. 6, Tab. 2, Lit. 12 – original na engleskom)                                              Autori
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U ovom radu predstavljen je novi tip adaptivnog filtra za klasu signala pogonjenih doga|ajem
one~i{}enih sumiraju}om, pseudoperiodi~nom smetnjom. Adaptivni filtar pogonjen doga|ajem nastaje
razvojem iz Widrowog adaptivnog filtra, iskori{tavaju}i specifi~na svojstva signala pogonjenih doga|ajem
kao {to su nepredvidiv trenutak pojave signala i njegovo vremenski ograni~eno trajanje. Ovaj filtar se
mo`e primijeniti kada je referentni ulaz u Widrow filtar, koji treba biti koreliran sa smetnjom, nedo-
stupan, ali je sa sigurno{}u poznato da je pseudoperiodi~an. Eksperimentalni rezultati potvr|uju napred-
na svojstva predlo`enog rje{enja.
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Razvijen je adaptivni sustav koji poni{tava utjecaj {uma motora pri kori{tenju mobitela bez uporabe
ruku. Sustav koristi kaskadu koja se sastoji od tri adaptivna filtra drugog reda s karakteristikom po-
jasnog propusta ili pojasne brane zasnovana na Gray-Markel re{etkastoj strukturi. Ta struktura osigu-
rava veliku stabilnost adaptivnog sustava. Za odre|ivanje koeficijenata filtra primijenjen je algoritam
Newtonovog tipa. Ovaj algoritam osigurava brzu adaptaciju. Dodatno je razvijen novi algoritam koji
koristi adaptivno filtriranje s usrednjavanjem (AFA). Glavne su prednosti AFA algoritma velika brzi-
na konvergencije usporediva s brzinom konvergencije rekurzivnog algoritma najmanjih kvadrata (RLS)
te niska kompleksnost izra~unavanja. Prikazani adaptivni sustav za poni{tavanje utjecaja {uma motora
mogao bi zna~ajno pobolj{ati razumljivost govora pri kori{tenju mobitela bez uporabe ruku.
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Mobilni robot mora u svakome trenutku znati svoj polo`aj, da bi mogao obavljati korisne zada}e.
Problem pronala`enja i pra}enja polo`aja mobilnog robota naziva se lokalizacijom, koja mo`e biti glo-
balna ili lokalna. U ovome se radu obra|uje lokalna lokalizacija, koja podrazumijeva pra}enje polo`aja
mobilnog robota uz pretpostavku da su poznati njegov po~etni polo`aj, kinemati~ki model te model
radnog prostora. Pra}enje polo`aja se naj~e{}e temelji na odometriji, kod koje je glavni problem ne-
ograni~ena akumulacija pogre{ke. Za rje{avanje toga problema uobi~ajeno se koristi fuzija informacija
ve}eg broja osjetila. Ovaj ~lanak opisuje jednostavnu metodu kalibracije odometrije i uspore|uje dvije
metode fuzije odometrijskih podataka s podacima iz ultrazvu~nih osjetila (sonara) koji predstavljaju
udaljenosti robota do okolnih prepreka. Primijenjene metode fuzije temeljene su na teoriji Kalmanova
filtra. Jedna metoda koristi ve} standardni pro{ireni Kalmanov filtar, a druga, predlo`ena u ovome
radu, nederivacijski tzv. »Unscented« Kalmanov filtar. Za modeliranje prostora primijenjena je mre`asta
karta popunjenosti, jer je u tom slu~aju dovoljno uzeti u obzir samo nesigurnost mjerenja udaljeno-
sti do najbli`ih prepreka za razliku od karata temeljenih na zna~ajkama prostora kod kojih se mora
uzeti u obzir i nesigurnost dodjeljivanja zna~ajki izmjerenim udaljenostima. Eksperimenti napravljeni s
mobilnim robotom Pioneer 2DX (proizvo|a~ ActivMedia Robotics) pokazuju da se ve}a to~nost esti-
macije polo`aja i gla|e gibanje mobilnog robota posti`u primjenom nederivacijskog Kalmanova filtra.
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This paper introduces a new adaptive filter structure for a class of event-based signals corrupted by
quasi-periodic noise. The event driven adaptive filter emerges from Widrow's adaptive filter, exploi-
ting specific properties of event-based signals such as unpredictable time appearance and limited time
duration. This filter can be used when reference input to Widrow's filter, which essentially has to be
correlated to the noise, is unavailable, but is known for a fact that it is quasi-periodic. Experimental
tests verify improved filter performance of the proposed solution.
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Employing a recently introduced framework in which a large number of adaptive filter algorithms can
be viewed as special cases, we present a generalized transient analysis. An important implication of
this is that while the theoretical analysis is performed for a generic filter coefficient update equation
the results are directly applicable to a large range of adaptive filter algorithms simply by specifying
some parameters of this generic filter coefficient update equation. In particular we point out that
theoretical learning curves for the Least Mean Square (LMS), Normalized Least Mean Square (NLMS),
the Affine Projection Algorithm (APA) and its relatives, as well as the Recursive Least Squares (RLS)
algorithm are obtained as special cases of a general result. Subsequently, the recently introduced Fast
Euclidian Direction Search (FEDS) algorithms as well as the Pradhan-Reddy subband adaptive filter
(PRSAF) are used as non-trivial examples when we demonstrate the usefulness and versatility of the
proposed approach to adaptive filter transient analysis through an experimental evaluation.
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In order to perform useful tasks the mobile robot's current pose must be accurately known. Problem
of finding and tracking the mobile robot's pose is called localization, and can be global or local. In
this paper we address the problem of mobile robot's local localization or pose tracking with pre-
requisites of known starting pose, robot kinematics and world model. Pose tracking is mostly based
on odometry, which has the problem of accumulating errors in an unbounded fashion. To overcome
this problem sensor fusion is commonly used. This paper describes a simple odometry calibration
method and compares two fusion methods of calibrated odometry data and sonar range data fusion
based on a Kalman Filter framework. One fusion method is based on the standard Extended Kalman
Filter and another one, proposed in this paper, on the Unscented Kalman Filter. Occupancy grid
map is used as the world model, which is beneficial because only sonars' range measurement uncer-
tainty has to be considered. If a feature-based map is used, as the world model, then an additio-
nal uncertainty regarding the feature/range reading assignment must be also considered. Experimental
results obtained with the Pioneer 2DX mobile robot (manufacturer ActivMedia Robotics) show that
better accuracy of pose estimation and smoother robot motion can be obtained with Unscented Kalman
Filter.
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An adaptive system, which provides engine noise cancellation for hands-free cellular phones is devel-
oped. The system employs a cascade of three second-order adaptive notch/bandpass filters based on
Gray-Markel lattice structure. This structure defines the high stability of the adaptive system. A Newton
type algorithm is used for updating the filter coefficients that determines fast adaptation. In addition
a new algorithm using adaptive filtering with averaging (AFA) is developed. The main advantages of
AFA algorithm could be summarized as follows: high convergence rate comparable to that of the
recursive least squares (RLS) algorithm and at the same time low computational complexity. The pre-
sented adaptive system for engine noise cancellation could improve considerably the speech intelligi-
bility of hands-free cellular phones.
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Za projektiranje sustava adaptivnog upravljanja referentnim modelom (MRAC) razvijeni su adaptivni
zakoni koji se zasnivaju na Ljapunovljevoj teoriji stabilnosti. U zadnjih se nekoliko desetlje}a uobi~ajeno
koristi kvadratna Ljapunovljeva funkcija (QLF). Suprotno tome, u ovome se radu zakoni upravljanja
referentnim modelom izvode na osnovi nove nekvadratne Ljapunovljeve funkcije (NQLF). Za izvedene
je nove zakone upravljanja cjelokupni sustav stabilan, kao i kod prija{njih zakona adaptivnog upravl-
janja kvadratnom Ljapunovljevom funkcijom. Povrh toga predlo`enim novim zakonima upravljanja
NQLF funkcijom pobolj{ava se konvergencija izlaznog signala pogre{ke prema nuli. Na kraju su u
radu predstavljeni rezultati simulacija koji podupiru navedene tvrdnje.
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Ovaj se rad usredoto~uje na problematiku identifikacije na osnovi naprednog regulatora ASPECT*
implementiranog na jednostavnoj PLC platformi s dodatnim matemati~kim koprocesorom, koji se `eli
koristiti za naprednu regulaciju slo`enih postrojenja. Model reguliranog postrojenja dobiva se eksperi-
mentalnim modeliranjem, pri ~emu se koristi on-line procedura u~enja s pred- i post-identifikacijskim
koracima koji osiguravaju pouzdan rad. Pokazano je da se prihvatljive performance sustava dobivaju
unato~ te{kim uvjetima koji se mogu pojaviti tijekom rada.
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Pobolj{anje faktora iskoristivosti transformatora snage punjenih mineralnim uljem od kriti~ne je va`nosti
na kompetetivnom tr`i{tu elektri~ne energije. Zahtijeva se da dinami~ke promjene optere}enja trans-
formatora ne utje~u na njegovu raspolo`ivost i pouzdanost. Kako je opteretivost klju~na problemati-
ka, moraju se istra`iti svi aspekti toplinskih svojstava, posebice oni koji se odnose na odre|ivanje do-
pu{tene vr{ne temperature namota (HST), te u~estalost pojave preoptere}enja na o~ekivani `ivotni
vijek transformatora. Ovaj se ~lanak bavi metodologijom identifikacije Takagi-Sugeno-Kang (TSK) neiz-
razitog modela koji mo`e reproducirati temperaturno pona{anje velikih transformatora snage punjenih
mineralnim uljem za implementaciju za{titnog sustava protiv preoptere}enja. TSK neizraziti model s
pra}enjem valnog oblika struje optere}enja i vr{ne temperature ulja (TOT) daje to~nu globalnu predik-
ciju vr{ne temperature namota. To~nost i robusnost predlo`enog neizrazitog modela provjereni su na
skupovima laboratorijskih podataka kako bi se verificirala korisnost predlo`enog postupka.
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Tema ~lanka je mjerenje i estimacija kuta optere}enja u sustavu upravljanja uzbudom sinkronog gene-
ratora. Kut optere}enja se mjeri digitalnim enkoderom, a estimacijska metoda je temeljena na parame-
trima sinkronog generatora i odgovaraju}im odnosima u naponsko strujnom vektorskom dijagramu. Esti-
macijski rezultati uspore|eni su sa izmjerenim. Estimacijska metoda daje zadovoljavaju}u to~nost za
kutove optere}enja manje od 120º el. Regulacija kuta optere}enja u sustavima uzbude pove}ava sta-
bilnost sinkronog generatora u kapacitivnom podru~ju rada.
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The paper focuses on identification issues of the advanced controller ASPECT* that is implemented
on a simple PLC platform with an extra mathematical coprocessor and is intended for the advanced
control of complex plants. The model of the controlled plant is obtained by means of experimental
modelling using an online learning procedure that combines model identification with pre- and post-
-identification steps that provide reliable operation. It is shown that acceptable performance of the
system is obtained despite difficult conditions that may arise during operation.

* The ASPECT project was co-sponsored by the European Commision within its 5th Framework
Program and the participating companies INEA d.o.o., Start Engineering JSCo, and INDELEC
Europe S.A.
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In the design of model reference adaptive control (MRAC) schemes, adaptive laws have been devel-
oped based on Lyapunov stability theory. Over the past few decades, it has been a common prac-
tice to use Quadratic Lyapunov Functions (QLF). In contrast to such development, using a new Non-
Quadratic Lyapunov Function (NQLF), this paper presents new adaptive laws for the MRAC. These
new laws have the same advantage of assurance of stability of the overall system, as the earlier
adaptive laws developed using the QLF. Over and above, they have an additional advantage of im-
proved performance: in fact, the use of NQLF improved the system output error signal converging
to zero. Finally, this paper also presents simulation results supporting the arguments.
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The article is focused on a load angle measurement and estimation in excitation control systems of
synchronous generator. Load angle is measured by digital encoder. The estimation method is based
on synchronous gene-rator parameters given by the corresponding voltage-current vector diagram. The
estimation results were compared with the measured ones. The estimation method gives satisfactory
accuracy for load angles less then 120°°el. Load angle control in excitation systems improves the sta-
bility of a synchronous generator in capacitive operating mode.
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The improving of the utilization factors of mineral-oil-filled power transformers is of critical impor-
tance in the competitive market of electricity. Utilities need to change dynamically the loadability ra-
ting of transformers without penalizing their serviceability. As a key issue of loadability all aspects
of the thermal performance, and in particular those related to the determination of tolerable win-
dings hot-spot temperature (HST), overload practice and its impact on remanent life expectation should
be investigated. So, this paper deals with a methodology for the identification of a Takagi-Sugeno-
-Kang (TSK) fuzzy model able to reproduce the thermal behaviour of large mine-ral-oil-filled power
transformers for implementing a protective overload system. The TSK fuzzy model, working on the
load current waveform and on the top oil temperature (TOT), gives an accurate global prediction of
the HST pattern. In order to validate the usefulness of the approach suggested herein, some data
cases, derived from various laboratory applications, are presented to measure the accuracy and robust-
ness of the proposed fuzzy model.
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Sada{nji trend koji vodi prema sve ve}oj potrebi za proizvodnjom energije iz obnovljivih izvora energi-
je usmjerava pove}anu pozornost prema primjeni fotonaponskih (PV) sustava spojenih u mre`u. Razli-
~ite su tehnologije raspolo`ive za spajanje PV sustava na mre`u preko izmjenjiva~kih energetskih jedini-
ca (PCU). Ovaj rad prikazuje rezultate usporednog prou~avanja karakteristika razli~itih tipova izmje-
njiva~kih energetskih jedinica (PCU) na osnovi eksperimentalnih rezultata dobivenih za {iroki opseg
Sun~eva zra~enja i uvjeta rada. Svojstva mre`nog spoja okarakterizirana su kori{tenjem skupa para-
metara koji se odnose i na istosmjernu (DC) i na izmjeni~nu (AC) stranu izmjenjiva~a, kao {to su
efikasnost pra}enja to~ke maksimalne snage, DC/AC efikasnosti, faktor snage i harmoni~ko izobli~enje
napona i struja na spoju s mre`om. Fotonaponski sustavi su dalje okarakterizirani uzimaju}i u obzir
njihove sposobnosti izbjegavanja ne`eljene operacije oto~noga rada njegovom relativno brzom detekci-
jom i isklju~ivanjem. Provedena je rasprava o rezultatima, a zatim su rezultati uspore|eni sa specifi-
kacijama dobivenim od proizvo|a~a i s ograni~enjima proisteklima iz nekih standarda.

(Sl. 17, Tab. 1, Lit. 33 – original na engleskom)                                              Autori
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The present trend towards extended adoption of energy production from renewable sources is leading
to increased attention towards the diffusion of grid-connected photovoltaic (PV) systems. Different
technologies are available for the connection of the PV systems to the grid through inverter-based
Power Conditioning Units (PCUs). This paper presents the results of a comparative study referred to
the characteristics of different types of PCUs, based on the experimental results obtained for a wide
range of solar irradiance and operating conditions. The performance of the grid connection has been
characterised by using a set of parameters, referred both to the DC and to the AC side of the in-
verter, such as the efficiency of the maximum power point tracking, the DC/AC efficiency, the power
factor and the harmonic distortion of voltage and current at the interface with the grid. The PV
systems have been further characterised by considering their ability of avoiding the undesired island-
ing operation through relatively fast detection of the islanding conditions and fast PV system shut-
down. The results are discussed and compared to the specifications provided by the manufacturers
and to the limits imposed by some standards.
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