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Preface

This year the 9th WSEAS International Conference on INSTRUMENTATION,
MEASUREMENT, CIRCUITS and SYSTEMS (IMCAS '10) was held in Hangzhou, China,
April 11-13, 2010. The conference remains faithful to its original idea of providing a platform to
discuss instrumentation, electrical and electronic measurement, real-time systems,
optoelectronics, automatic control and robotics, mechatronics, machine vision, power systems,
CAD/CAM systems, virtual reality, signal processing, microprocessors, computer architecture,
software tools and environments etc. with participants from all over the world, both from
academia and from industry.

Its success is reflected in the papers received, with participants coming from several countries,
allowing a real multinational multicultural exchange of experiences and ideas.

The accepted papers of this conference are published in this Book that will be indexed by ISI.
Please, check it: www.worldses.org/indexes as well as in the CD-ROM Proceedings. They will
be also available in the E-Library of the WSEAS. The best papers will be also promoted in many
Journals for further evaluation.

A Conference such as this can only succeed as a team effort, so the Editors want to thank the
International Scientific Committee and the Reviewers for their excellent work in reviewing the
papers as well as their invaluable input and advice.

The Editors






Proceedings of the 9th WSEAS Int. Conference on INSTRUMENTATION, MEASUREMENT, CIRCUITS and SYSTEMS

Table of Contents

Plenary Lecture 1: Optimization of Control Systems with Nuclear Radiation Meters

Stanislaw Cierpisz

Reconfigurable Architecture for VLSI 9/7-5/3 Wavelet Filter
Tze-Yun Sung, Hsi-Chin Hsin

Folded Reconfigurable Architecture for VLSI Wavelet Filter
Tze-Yun Sung, Hsi-Chin Hsin, Sheng-Dong Zhang

A Novel Linear Array for Discrete Cosine Transform
Yaw-Shih Shieh, Tze-Yun Sung, Hsi-Chin Hsin

Portable Multi-Channel Environmental Data Measurement System for Monitoring Global
Warming
M. Amir Abas, A. Khusairy Azim, M. Hilmi Fadzil, M. Dahlui, A. M. Arshad

Behaviour of High Sensitivity MOS Radiation Dosimeters Biased in the MTC Current Region
G. Sarrabayrouse, S. Siskos

Generation Expansion Planning in Pool Market: a Hybrid DP/GT Model
Ali Reza Heidari

Investigation of Simulated Annealing, Ant-Colony and Genetic Algorithms for Distribution
Network Expansion Planning with Distributed Generation
Majid Gandomkar, Hajar Bagheri Tolabi

Portable Time Interval Counter with Picosecond Precision
R. Szplet, Z. Jachna, K. Rozyc, J. Kalisz

XML-based Modeling of Communication Protocols for the Power System
Zhimin He, Jia Wang

Optimizing Management of Health and Safety in Construction Industry
Davorin Kralj, Anit Akovac Kralj

CMOS Current-Mode Selectable S-Shape Correction Circuit
Kuo-Jen Lin, Chih-Jen Cheng, Shun-Feng Chiu, Jwu-E Chen

CMOS Current-Mode Companding Multiplier/Divider and its Nth-Root
Kuo-Jen Lin, Chih-Jen Cheng, Jwu-E Chen

Study on an Ultrasonic Detecting Method of Profiled Component
Yanhua Zhang, Lu Yang, Cao Haijun

The Compensation Algorithm of a New Siphon Rain Gauge
Li Hong-Yang, Li Qing, Li Xiong, Song Jia-Long

13

15

21

27

33

38

42

48

53

59

64

70

76

81

85

ISSN: 1790-5117 11 ISBN: 978-960-474-174-8



Proceedings of the 9th WSEAS Int. Conference on INSTRUMENTATION, MEASUREMENT, CIRCUITS and SYSTEMS

Eddy Current Testing in Height Measurement of Copper Cylinder 92
Yanjie Wang, Qing Li, Xiong Li

Partial Discharge Detection by a Capacitive Probe in a Cast-Resin Transformer 98
Kwang-Seok Jung, Dae-Won Park, Sang-Gyu Cheon, Dong-Hwan Seo, Gyung-Suk Kil

Applying both Traditional and Fuzzy Methods for Mobile Satellite Antenna Control System 102
Design with Tracking Loop Gain Parameter Variations
Po-Kuang Chang, Jium-Ming Lin

Intelligent Scanning Probe Microscope System Design 108
Po-Kuang Chang, Jium-Ming Lin

Signals Time-Frequency Analysis Method with Specific Frequency Polar Images 114
Zhenhua Sun, Xuemin Tian

Calibration for Dynamic Balancing Test System of Motorcycle Crankshaft 119
Yali Zhang, Haiwen Zhao

Real Time Analysis of Low Frequency Oscillation for Large Scale Power System 124
Lihong Gu, Min Liu, Jianfeng Yan, Yiru Shou

Bio-Inspired Visual Signal Processing based on Neuromorphic Circuit 131
W.J. Han, I. S. Han

Using Fuzzy Modeling to Describe Power System QV Curve 137
Shu-Chen Wang, Chi-Jui Wu

Fuzzy Economic Decision-models for Information Security Investment 141
J. N. Sheen
Analysis of Extensive Power Factor by FPGA Under Power Quality Disturbance 148

Shu-Chen Wang, Chi-Jui Wu

Square-Root Unscented Kalman Filtering of a Term Structure Model of Interest Rates 153
Shu Wu
Power Quality Assessment of Specially Connected Transformers 157

Yao-Hung Chan, Chi-Jui Wu, Shu-Chen Wang

Optimum Design of 1x2 Optical Power Splitter 162
Mohammad Syuhaimi Ab-Rahman, Foze Saleh Ater, Kasmiran Jumari, Rahmah Mohammad

Authors Index 166

ISSN: 1790-5117 12 ISBN: 978-960-474-174-8



Proceedings of the 9th WSEAS Int. Conference on INSTRUMENTATION, MEASUREMENT, CIRCUITS and SYSTEMS

Plenary Lecture 1

Optimization of Control Systems with Nuclear Radiation Meters

Professor Stanislaw Cierpisz
Department of Electrical Engineering and Process Control in Mining
Silesian University of Technology, Poland
E-mail: Stanislaw.Cierpisz@polsl.pl

Abstract: On-line nuclear meters have been in use in the industry for many years. They have been utilized for
monitoring and control of liquid or solids levels in tanks and bunkers, density of liquids or monitoring of chemical
composition of various materials processed in chemical plants. A wide use of radiometric measuring methods can be
especially observed in the coal industry in the control systems for coal quality (ash content) stabilization or for
separating coals in coal beneficiation processes.

Analysis and optimal synthesis of such monitoring and control systems is presented in the paper. Operation of an
industrial nuclear radiation monitor (for example — a liquid density meter or ash content in coal analyser) is usually
based on the scattering or the absorption of incident gamma radiation, and the derived parameter value (density, ash)
is the result of a time-averaged measurement.

The output signal from the detector (scintillation counter) of gamma radiation is always a stochastic signal, regardless
of the character of the input signal (i.e. density or ash content) modulating the intensity of the detected radiation
beam. The longer the averaging time the higher the statistical (static) accuracy of the monitor. At the same time, if the
input signal varies, the dynamic error of the measurement is higher. This suggests that for a given shape of the input
signal and a given structure of the monitor circuit, one can find an optimal averaging time of input pulses, which gives
the minimum dynamic error according to the accepted criteria. Furthermore, this leads to the application of a circuit
with an adapting time constant. If the input signal is, for example, a step function and the nuclear radiation monitor is
to reproduce this change, the time constant should be small at the beginning of the measurement to speed-up the
reaction of the meter, and then it should become greater to read-out accurately the new value of measured
parameter.

A nuclear radiation monitor used in a closed-loop control system generates a stochastic signal which results in
stochastic fluctuations of the controlled parameter which, in consequence, modulates mean intensity of stochastic
pulses from the detector, etc. In this way, non-stationary stochastic signals are generated in the control system which
makes the system analysis difficult.

A simplified analytical method of a system analysis has been discussed in the paper. The method generally is based
on the decomposition of a non-stationary signal to deterministic , time varying mean value, and a stationary noise.
Parameters of both components depend on dynamic properties of the monitoring system. Such approach enables
one to determine optimum transfer function of the closed loop system minimising the dynamic error of the control due
to the accepted criterion. Comparison of optimisation results obtained from the simplified analytical approach and
more accurate simulation analysis has been also presented.

The concept of an ash monitor with a time constant (or a time of measurement) adapting to variations of an input
signal (ash content) has been analysed. The fuzzy logic has been applied to establish the structure of the adaptive
filter. Such a system allows to speed-up the reaction of the instrument to rapid variations of ash content and at the
same time to achieve better statistical accuracy for a longer period of time. This is particularly important in closed
loop control systems or in splitting of a coal stream to different products.

Simulation analysis of the coal blending control system applied in the "Sosnica" plant has been presented in the
paper. Application of an on-line ash monitor with an adaptive time constant has been discussed. The results of
practical experiments have been presented in the paper.

Brief Biography of the Speaker:

Graduated from the Electrical Engineering Faculty at the Silesian University of Technology, Gliwice, Poland (1961).
PhD in process control received in 1968. Fellowships: UN (British Council) (United Kingdom, 1969-70), ACTIM
(France, 1974), Fulbright fellowship (USA, 1975-76), IEE Australia (Guest Speaker, 1985). For 12 years (1997-2009)
he was the Head of the Department of Electrical Engineering and Process Control in Mining at the Silesian University
of Technology, Poland. At present he is a full professor at the same University. Published 5 books and over 200
papers on process control in mining and minerals preparation. Interests: industrial process control, simulation
techniques, tourism, skiing.
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