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I. SCIENTIFIC ACTIVITY OF
THE INSTITUTE

1. OPTIMIZATION AND INVERSE PROBLEMS IN ELECTROMA-
GNETC FIELD THEORY
- S. Bolkowski, J. Sikora, S. Wincenciak, J. Starzynski, J. Korytkowski, M.
Stodolski

Problem of analysis of electromagnetic fields: problem oriented language
for field analysis; nonstandard elements for finite element method; neural ne-
twork technique for mesh generation; pre- and postprocessing for data and
results (visual presentation including animation); electric thermal coupled
fields and eddy current problems (3D). Synthesis: efficient techniques for
sensitivity analysis; the optimization algorithms for nonlinear problems; i-
dentification of source functions and boundary conditions (application for
computerized electrocardiography); optimal shape design; material derivati-
ve approach for optimal shape design; material structure identification.

2. ARTIFICIAL NEURAL NETWORK APPLICATION TO ELECTRI-
CAL IMPEDANCE TOMOGRAPHY
- J. Sikora

Artificial Neural Network (ANN) application to inverse problem solution
in particular for electrical impedance tomography, where the time of the so-
lution is a very crutial point, algorithms of learning adjusted to impedance
tomography, applications in different branches of engineering.

3. MATHEMATICAL MODELS DESCRIBING THE INTERACTION
OF THE COUPLED FIELDS ON CONTINUOS MEDIA

- S. Krzeminski

Constitutive modeling of the interaction of the electromagnetic fields and
moving electrodynamic media, methods of homogenization of nonuniform
structures, analysis of the interaction of the electromagnetic fields and mo-
bile non-Newtonian, electrically conducting fluids moving in the channels of
the peristaltic walls, problems of magneto- and electrodynamic flows.



4. SYNTHESIS AND OPTIMIZATION OF POWER ELECTRONIC
CIRCUITS
- K. Mikotajuk, Z. Filipowicz, A. Tobola

Synthesis of passive switching circuits: theory of LC switching one-ports
and two-ports, creation of new thyristor and transistor switching structu-
res, particularly DC-DC converters, power electronic harmonic compensators,
optimization of harmonic reduction in electrical power system, combinatorial
optimization methods - simulated annealing algorithms, Boltzman machines,
signal processing oriented on the measurementsin electronical power systems,
wavelet approximation.

5. RESEARCH IN THE AREA OF NEURAL NETWORKS
- 5. Osowski, A. Cichocki, S. Filipowicz, M. Stodolski, K. Siwek, R. Satat,
A. Majkowski, Do Dingh Nghia, Tran Hoai Linh

Study of the properties and applications of neural networks (n.n.); deve-
lopment of new learning rules; methods of learning using global optimization
algorithms, simulated annealing and genetic algorithms - applications in the
field of electrical engineering; feedforward and recurrent dynamic n.n.; opti-
mization using n.n., adaptive signal processing using n.n.; identification and
estimation of signals for signal procesing systems using n.n.; application of
n.n. in synthesis and design of electrical circuits, location of faults - appli-
cation of feedforward and Kohonen networks, data compression, predictive
properties of neural networks - application to load prediction of power e-
lectroenergetic system, neural fuzzy systems - study of selforganizing and
supervised learning rules and application in identification and prediction;
blind separation and deconvolution of signals - development of new effective
learning rules and its applications, PCA neural networks - learning algori-
thms and applications; diagnosis of the systems using neural networks and
signal preprocessing based on FF'T and wavelet theory; biological signal pro-
cessing using neural networks.

6. STUDY OF SINGULAR MULTIVARIABLE AND PARAMETER DI-
STRIBUTED SYSTEMS - DIRECT AND INVERSE PROBLEMS
- 7. Trzaska

Effective algorithms and computational procedures for analysis, synthe-
sis, identification and design of singular dynamical multivariable systems;



analysis and design of manipulators; studies of systems with distributed pa-
rameters; criogenic systems, fault diagnostic systems, geometrical approaches
to dynamical system problems, electrical car drives; fundamentals and appli-
cations of the Fibonacci hyperbolic trigonometry and Fibonacci polynomials;
direct and inverse problem solutions for 2-D and N-D systems.

7. THE ELECTRIZATION OF CONDUCTING ENVIRONMENTS IN
ELECTRIC AND MAGNETIC FIELD AS SOURCE OF STATIC CHAR-
GES
- H. Rawa

Mathematical modeling and analysis of the process of displacement of free
charges towards the surface of the object under electrization in the electric
and magnetic field, development of the theory and computer simulation of
the phenomena.

. SIMULATION OF POWER SYSTEM LOADED BY THE HIGH PO-
WER NONLINEAR LOAD
- W. Brociek

Modeling of the elements of power system, interaction of the system and
nonlinear load of quickly changing parameters (arc furnaces, traction substa-
tions), electromagnetic compatibility of the high power nonlinear load and
power system in dynamic conditions, analysis of higher harmonics using si-
mulation languages including PCNAP and PCSPICE, quality of the delivered

energy under nonsinusoidal conditions.

9. SYNTHESIS AND IDENTIFICATION OF PARAMETERS OF THE
CURRENT CIRCUIT OF THE IMPULSE PLASMA GENERATOR
- T. Karwat

Analytic and experimental investigation leading to the identification of
the electrical parameters of the plasma generator, mathematical description
of the plasma chamber, quality of the titanium nitride coating of the cutting
instruments in the process of thermal - chemical treatment performed in the
plasma chamber and its connection with the electrical parameters of the pla-
sma.

10. RESEARCH IN THE AREA OF PERMALLOY AND AMORPHO-



US THIN FILMS
- W. Kwiatkowski, J.Konopa, E. Misiuk

Optimization of manufacturing of thin films, design of optimal layout
of thin films for measurement applications, application of thin sensors for
measurement of magnetic and mechanical quantities. Studies of the new ap-
proach of applicatiojn of the thermobimetals in the meaurement techniques.

11. RESEARCH IN THE AREA OF METROLOGY AND EXPERI-
MENTATION TECHNIQUES
- T. Swiderski, J. Oledzki

Mathematical modelling of physical objects and phenomena, fundamen-
tals of the design and execution of measurement-type and identification-type
experiments, design and exploitation of the measuring devices and measu-
ring systems , design and execution of advanced experiments, mathematical
methods of the measurement of data processing. Parameter identification
concept of measurement, system theory and techniques of experimentation
and measurement.

12. RESEARCH IN THE AREA OF TEMPERATURE TRANSDUCERS
OPTIMIZATION ‘
- J. Czajewski, M. Poninski, B. Zyta

Development of new generation of temperature transducers based on wi-
de range of sensors: metal resistors, semiconductor resistors termo- couples,
junction elements, microcomputer’s method of linearization, simulation and
hardware implementation.

13. RESEARCH IN THE AREA OF METHODS AND SYSTEMS FOR
TESTING MAGNETIC MATERIALS AND SYSTEMS FOR MEASURING
IMPEDANCE WITHIN THE ACOUSTIC FREQUENCY RANGE
- J. Oledzki

Parameter identification approach to magnetic material testing, adaptive
techniques in testing magnetic materials, e.g. adaptive control of demagne-
tization, of measurement process, adaptive digital synthesis of magnetizing
current waveform. Methods of identification of two- and three-terminal ne-
tworks in the harmonic current circuits when model accuracy in a frequency



range is specified, computer parameter identification supplemented with an
automatic selection of a model structure of adequate accuracy.

14. MAGNETIC FIELD MEASUREMENTS AND THEIR APPLICA-
TIONS

- S. Tumanski

Sensors of magnetic fields, magnetic fields measurements, construction
of magnetometers, measurements of power frequency magnetic and electric
fields, nondestructive testing of electric steel sheets. Computer controlled
measurement system of magnetic fields. Computer aided processing of me-
asurement data.

15. RESEARCH IN THE AREA OF APPLICATION ON MIS STRUC-
TURES AS NONELECTRICAL QUANTITIES TRANSDUCERS
- B. Moeschke, A. Siedlecki

Analysis of the relation between physical quantities, particularly mecha-
nical and semiconductor materials, application of semiconductors, monocri-
stalic and policristalic structures and p-n structures as nonelectric quantities
transducers, application of MIS-structures as nonelectric quantities measure-
ment transducers, experiments with selected structure, designing nonelectric
quantities transducer with MIS structure and joint-structure.

16. RESEARCH IN THE AREA OF ELECTROMAGNETIC FLOW
MEASUREMENTS IN OPEN CHANNELS
- A. Michalski, A. Kalicki

Study of the features of electromagnetic method, development of new ge-
neration of electromagnetic flow meter dedicated for industrial open channels,
optimization of primary transducer ( coil, electrodes) based on the finite ele-
ment idea and generalized Newton algorithm, designing small measurements
systems based on one chip microcomputers.

17.RESEARCH IN THE AREA OF HIGH RESOLUTION SPECTRAL
ANALYSIS, CODING AND ESTIMATION
- 7. Staroszczyk, R. Rak, D. Sawicki, A. Majkowski

Interpolating FFT methods for distorted signals measurements, power
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systems measurement and identyfications, parametric spectral estimation of
noisy signals, transfer function measurements, digital filters applications to
high resolution spectral analysis, vector quantization of FFT spectrum, two
dimensional spectrum/signal presentation.

II. PUBLICATIONS

The results of the scietific activity of the Institute of the Theory of Electrical
Engineering and Electrical Measurements, Warsaw University of Technology
have been published in 37 journal papers (29 in international and 8 in na-
tional journals) and 61 contributions of the proceedings of the national (31)
and international (30) conferences. Below there is a list of papers published
in 1998 as well as list of books written by the scientific staff of the Institute.

1. THE PAPERS IN SCIENTIFIC JOURNALS: (alphabetical order)

e International journals

1. S. Amari, A. Cichocki, Adaptive blind signal processing - neural
network approaches, Proceedings IEEE (invited paper), Vol.86,
No.10, Oct. 1998, pp.2026-2048

2. S. Amari, T.-P. Chen, A. Cichocki, Non-holonomic constraints in
learning algorithms for blind source separation, Neural Computa-
tion, 1998, (accepted -in press)

3. K. Brudzewski, S. Osowski, Gas analysis system composed of a so-
lid state sensor array and hybrid neural network structure, Sensors
and Actuators -B, (in print)

4. 5. Choi, A. Cichocki, Cascade neural networks for multichannel
blind deconvolution, Electronics Letters, vol. 34, No. 12, 1998, pp.
1186-1187

5. S. Choi, R.-W. Liu, A. Cichocki, A spurious equilibria-free learning
algorithm for the blind separation of non-zero skewness signals,
Neural Processing Letters, vol.7, no. 2, Jan. 1998, pp. 61-68

6. A. Cichocki, Blind identification and separation of noisy source
signals - neural networks approaches, ISCIE Journal, Japan, 1998,
Vol.42, No.2, 1998, pp. 63-73
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10.

11.

12.

13.

14.

15.

16.

17

A.Cichocki, J. Cao, A self-adaptive neural network for on-line
blind separation of convolved sources, Topics on Non-destructive
Evaluation Series, Eds. B. B. Djordjevic and H. D. Reis, Vol.
3, The American Society for Non-destructive FEvaluation Testing,

Inc., ISBN 1-57117-074-X, 1998, pp. 207-212
A.Cichocki, J. Karhunen, W Kasprzak, R. Vigario, Neural ne-

tworks for blind separation with unknown number of sources, Neu-
rocomputing 1998 (in print)

A. Cichocki, R. Thawonmas, S. Amari, A Cascade neural ne-
twork for blind signal extraction without spurious equilibria, TE-
ICE Trans. on Fundamentals of Electronics, Communications and

Computer Sciences, Vol. E81-A, No. 9, September 1998, pp. 1833-1846

A. Cichocki, H.H. Yang, S. Amari, Information-theoretic appro-
ach to blind separation of sources in non-linear mixture, Signal

Processing, vol.64, No.3, 1998, pp. 291-300
S.C. Douglas, A. Cichocki, S. Amari, Self-whitening algorithms for

adaptive equalization and deconvolution, IEEE Trans. on Signal
Processing (accepted for publication)

S.C. Douglas, A. Cichocki, S. Amari, A bias removal technique
for blind source separation with noisy measurements, Electronics

Letters, vol. 34, no. 14, 9 July 1998, pp. 1379-1380

Do Dinh Nghia, S. Osowski, Shape recognition using FFT prepro-
cessing and neural network, Compel, 1998, vol. 17, No 5/6, pp.
658 - 666

M. Girolami, A. Cichocki, S. Amari, A common neural network
model for unsupervised exploratory data analysis and independent
component analysis, IEEE Trans. on Neural Networks, 1998 (in
print).

S. Krzeminski, M. Smialek, M. Wlodarczyk, Anlysis of magneto-
hydrodynamic pressure in conducting fluid, IEEE Trans. on Ma-
gnetics, 1998, vol. 34, pp. 3438 - 3441

A. Kwiatkowska, A. Krawczyk, J. Sikora, Optimal design by me-
ans of shape derivative, IEEE Trans. on Mag. Vol. 34, No. 5, Sept.
1998, pp. 2952 - 2955.

A. Michalski, J. Starzynski, S. Wincenciak, Optimal Design of the
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Coils of on Electromagnetic Flow Meter. IEEE Transactions on

Magnetics, vol. 34, No. 5, September 1998, pp. 2563-2566.

S. Osowski, A. Cichocki, Learning in dynamic neural networks
using signal flow graphs Int. Journal of Circuit Theory and Ap-
plications (in print)

R. Rak, Vector Quantization, Fundamenta Informaticae - Special
Issue on Image Compression, [OS Press Amsterdam, Vol.34, Num-

ber 4, July 1998, pp. 397-412.
E. Ratajewicz-Mikotajczak, G. H. Shirkoohi, J. Sikora, Two ANN

reconstruction methods for electrical impedance tomography, TE-
EE Trans. on Mag. Vol. 34, No. 5, Sept. 1998, pp. 2964 - 2967.
Z.Staroszezyk, K.Mikotajuk, New invasive method for localisation

of harmonic distortion sources in power system, European Trans-
actions on Electrical Power, vol. 8 no 5 1998, pp. 321-328

J. Starzynski, S. Wincenciak, J. Korytkowski, Method of Handling
Disconnected Regions in FEM Model of Eddy Currents, IEEE

Transactions on Magnetics, vol. 34, No. 5, September 1998, pp.
2676-2679.

J. Starzynski, S. Wincenciak, Benchmark Problems for Optimal
Shape Design for 2D Eddy Currents, COMPEL, vol. 17, no. 4,
1998, pp. 448 — 459 .

J. Starzynski, S. Wincenciak, On the Effective Coupling of Optimi-
zation Algorithms to Solve Inverse Problems of Electromagnetism,
COMPEL, vol. 17, no. 1, 1998, pp. 160 — 165,

7. Trzaska, A simple approach for solving linear differential e-
quations of the second order. The Mathematical Gazette, vol.82,
No.494, Lipiec 1998, ss. 294-297

S. Tumanski - The investigations of electrical steel nonuniformity,

J.Phys. IV France, v.8, p. Pr2-575

S. Tumanski, M. Stabrowski, 2D analysis of magnetic field strength
in GO SiFe steel sheets, J.Phys. IV France, v.8, p.Pr2-579

S. Tumanski, B. Fryskowski, New method of texture and anisotro-

py analysis in GO SiFe steel, J. Phys. IV France, v.8, p. Pr2-669

S. Tumanski, M. Stabrowski, The magnetovision method as a tool
to investigate the quality of electrical steel, Meas.Sci.Technol., v.9,

p- 488
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29. S. Tumanski, B. Fryskowski, Investigation of the magnetic ani-
sotropy of electrical steel, Non-Linear Electromagnetic Systems,

IOS Press, p. 177
e National journals

1. A. Michalski, S. Wincenciak, The weight vector in applying to
the design of primary transducers for electromagnetic flow meters,

Archives of Electrical Engineering Vol. XLVII, No.1, 1998, pp.81-99

2. S. Osowski, Eliminacja szumow interferencyjnych przy zastosowa-
niu sieci neuronowych, Przeglad Telekomunikacyjny, 1998, No 12,
pp- 25-28

3. R. Rak, Wybrane metody kompresji sygnatéw multimedialnych”,
Prace Naukowe Politechniki Warszawskiej - FElektryka, z.107, Ofi-
cyna Wydawnicza Politechniki Warszawskiej, Warszawa, 1998.

4. R. Rak, Przyrzady wirtualne z karta LabPC+”, Elektronik - ma-
gazyn elektroniki profesjonalnej, nr.5, maj 1998.

5. A. Michalski, W. Piotrowski, J. Sienkiewicz, P. Trzaskawka, " Wspot-
czesne metody pomiaru przeptywu w kanatach otwartych”, Biu-

letyn informacyjny Aparatura Badawcza 1 Dydaktyczna COBRA-
BiD nr 2, 1998 ss 24 - 36

6. A. Michalski, W. Piotrowski, J. Sienkiewicz, P. Trzaskawka, ” Prze-
plywomierz elektromagnetyczny lat 90-tych” Biuletyn WAT, Elek-
tronika, nr 2 1998

7. J.Gorski, 7. Staroszczyk, Nadzor drganiowy maszyn w przemysle
drzewnym, Podstawowe metody cyfrowego przetwarzania i analizy

sygnatéw pomiarowych, Przemyst Drzewny, nr 3, 1998, str. 23 -
25

8. J. Gorski, 7. Staroszezyk, Komputerowa realizacja znormalizowa-
nych filtréow korekcyjnych do badan proceséw wibroakustycznych
generowanych przez przenosne obrabiarki do drewna, Przemyst
Drzewny, nr 8 1998, str. 24 -27

2. CONFERENCE PROCEEDINGS REPORTS,

e International conferences
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. J. Cao, N. Murata, S. Amari, A. Cichocki, T. Taketa, MEG da-
ta analysis based on ICA approach with pre- and post-processing
techniques”, in Proceedings of 1998 International Symposium on
Nonlinear Theory and its Applications (NOLTA-98), Vol. 1, Swit-
zerland Sept. 1998, pp.287-290

. A. Cichocki, J. Cao, S. Amari, N. Murata, T. Taketa, H. Endo,
Enhancement and blind identification of magnetoencephalogra-
phic signals using independent component analysis, in Proc of th
11th Int. Conference on Biomagentism BIOMAG-98, Sendai, Ja-
pan (Aug. 1998)

. A. Cichocki, S. Douglas, 5. Amari, P. Mierzejewski, Independent
component analysis for noisy data, Proc. of International Work-
shop on Independence and Artificial Neural Networks, Tenerife,

Feb. 9 - 10, 1998, pp. 52-58

. A. Cichocki, I. Sabala, S. Amari, Intelligent neural networks for
blind signal separation with unknown number of sources, Proc.
of Conf. Engineering of Intelligent Systems, ESI-98 Tenerife, Feb.
11-13, 1998, pp. 148-154

. A. Cichocki, L. Zhang, S. Amari, Semi-blind and state-space ap-
proaches to nonlinear dynamic independent component analysis,
in Proceedings of 1998 International Symposium on Nonlinear
Theory and its Applications (NOLTA-98), Vol. 1, Crans-Montana,
Switzerland, Sept. 1998, pp.291-294

. A. Cichocki, L. Zhang, Two-stage blind deconvolution using state-space
models (Invited paper), Proceedings of the Fifth International
Conference on Neural Information Processing (ICONIP’98), Ki-
takyushu, Japan, Oct. 21-23, 1998, pp. 729-732

. 5. Choi, A. Cichocki, On-line sequential multichannel blind deco-
nvolution, a deflation approach, DSP Workshop, Utah USA, 1998,
137-141

. 5. Choi, A. Cichocki, S. Amari, Flexible independent component
analysis, in Neural Networks for Signal Processing VIII, IEEE
Press, N.Y. 1998, Proc. of the 1998 IEEE. Workshop on NNSP
Cambridge, UK, August 1998, pp. 83-92

. 5. Choi, A. Cichocki, 5. Amari, Blind equalization of SIMO chan-
nels via spatio-temporal anti-Hebbian learning rule, in Neural Ne-

tworks for Signal Processing VIII, IEEE Press, N.Y. 1998, Proc.
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10.

11.

12.

13.

14.

15.

16.

17.

of the 1998 TEEE Workshop on NNSP Cambridge, UK, August
1998, pp. 93-102

A. Cichocki, O. Jahn, A. loannides, 5. Amari, Identification and
elimination of artifacts from MEG Signals using efficient Indepen-
dent Components Analysis, in Proc. of th 11th Int. Conference on

Biomagentism BIOMAG-98, Sendai, Japan (Aug. 1998)

A. Cichocki, I. Sabala, S. Amari, Relationships between instan-
taneous blind source separation and multichannel blind deconvo-
lution, Proc. Int. Joint Conference on Neural Networks, Alaska

USA, May 1998, pp.148-152

A. Cichocki, I.. Zhang, Blind deconvolutionequalization using state-space

models, in Neural Networks for Signal Processing VIII, IEEE
Press, N.Y. 1998, Proceedings of the 1998 IEEE Workshop on Neu-
ral Networks for Signal Processing (NNSP’98), Cambridge, UK,
August 31- September 2, 1998, pp. 123-131

A. Cichocki, L. Zhang, Blind separation - deconvolution of sour-
ces using canonical stable state-space models, Proceeding of the
1998 international Symposium on Nonlinear Theory and its Ap-
plications (NOLTA’98), Crans-Montana, Sept, 14-17, 1998, pp.
927-930

A. Cichocki, L. Zhang, Information backpropagation learning al-
gorithm for blind dynamic separation, Proceeding of TASTED
International Conference Signal and Image Processing (SIP’98),

October 28-31, 1998, Las Vegas, USA, pp.3-7

M. Dzieciatko, K. Mikotajuk, Optimal Location of Harmonic Com-
pensators. Int. Conf. on Modern Problems of Telecomunications,
Computer Science and Engineers Training - TCSET’98, Lwow,
Ukraina, 23-28 luty 1998, ss. 56-57

7. Giza, J. Sikora, A. Zochowski, The bell function approximation
of material coefficients distribution in the electrical impedance to-
mography, The Int. Workshop ”Modern problems of telecomunica-
tions, computer science and engineer training”, [CSET’98, Lovov,

Ukraine, 1998
S. Krzeminski, M. Wiodarczyk, Maxwell Euler equations for MHD

wave propagation in cold plasma, VII Intern. Conf. on Numerical

Field Analysis, Gratz, Austria, 1998, pp. 458 - 461
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18

19.

20.

21.

22.

23.

24.

25.

26.

T. Lobos, T. Kozina, S. Osowski, Detection of remote harmonics
using SVD, 8th Int. Conf. On Harmonica and Quality of Power,
Athens, Greece, 1998. pp. 1136 - 1140

A.Michalski, ”New approach to a main error estimation for prima-
ry transducer of electromagnetic flow meter”, IEEE Instrumenta-
tion and Measurement Technology Conference, St. Paul, Minne-

sota, USA, May 18 - 21, 1998

S. Osowski, K. Siwek, Selforganizing neural networks for short
term load forecasting in power system, Engineering Applications

of Neural Networks (EANN), Gibraltar, 1998, pp. 253-256

S. Osowski, K. Siwek, Selforganizing neural network for fault lo-
cation in electrical circuits, [CECS, Lizbona, 1998, pp. 265 - 268

E. Ratajewicz-Mikotajezak, J. Starzynski, J. Sikora, Neural Ne-
twork Approach to Inverse Problems Solution, Nonlinear Boun-
dary Conditions Identification, Non-Linear Electromagnetic Sys-
tems, Advanced Techniques and Mathematical Methods, Ed. V.
Kose and J. Sievert, IOS Press, 1998, pp. 397 — 400.

E. Ratajewicz-Mikolajczak, J. Sikora, J. Starzynski, S. Wincen-
ciak, Methods of Optimal Shape Design in Electrical Machines, A

Comparative Study, ICEM 98 (International Conference on Elec-
trical Machines, Istanbul "98), pp. 750-755.

E. Ratajewicz-Mikotajczak, J. Starzynski, Neural Network Appli-
cation to Electrodeposition Process Control, Non-Destructive Te-
sting, An Eastern-Western Furopean Perspective, Published by
The British Institute of Non-Destructive Testing, 1 Spencer Para-
de, Northampton NN1 5AA, 1998.

7. Staroszczyk, Problems in real-time wide band identification of
power systems, IEEE Instrumentation and Measurement Techno-
logy Conference, IMT(C98, 18-21 May, 1998 St.Paul, Minnesota,
USA pp. 779-784

7. Trzaska, On a combinatorial approach to the structural studies
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