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Areas of Research

 Intelligent control systems including fuzzy, neural network and
GA

« Ultrasonic, synchronous and induction motor servo drives
(rotating and linear)

« Magnetic levitation

* Piezoceramic actuator

* Induction generator system

« Nonlinear and adaptive control

* Power electronics

* Renewable Energy

* Microgrid

« DSP-based computer control systems and computer interface

 Digital and analog circuits, VHDL, Spice
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Linear Induction ( : Two-Axis Motion
Motor Control System

Five Degree-of-Freedom Active
Magnetic Bearing Control System
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Linear Induction

Motor Drive
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Motor Drive
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High-Efficiency Permanent Magnet
Synchronous Motor Drive

Linear Permanent Magnet
Synchronous Motor Drive
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Experimental Equipments

Three-Axis Stage with Linear
Ultrasonic Motors
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Permanent Magnet Synchronous
Wind-Turbine Generator

DSP28335 Based BLDC
Motor Drive System
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Experimental Equipments

PV Converter and Inverter
Permanent Magnet Synchronous Motor with LVRT

Drive System for Light Electric Vehicle
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Experimental Equipments

Wind Turbine Emulator and Induction Converter and Inverter for WTG
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Inverter System for Microgird
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Digital Oscilloscope |-

Precision LCR Meter
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DC Electronic Loads

DC Power Supply (200V/25A)

Digital Oscilloscope (400MHz) Programmable AC Power Sources

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.



Three-Phase Power Analyzer :g__:—:::
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Programable 3-phase Power Source
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Research Achievements

Recurrent-Fuzzy-Neural-Network Control Linear Induction Motor Servo Drive Using Genetic Algorithm
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Research Achievements

Recurrent-Fuzzy-Neural-Network Control Linear Induction Motor Servo Drive Using Genetic Algorithm
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Control block of LIM servo drive with GA-based RFNN controller
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Research Achievements

Fuzzy Sliding-Mode Control Linear Induction Motor Drive Using FPGA
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Control block of FPGA-based LIM servo drive
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Research Achievements

Robust Fuzzy-Neural-Network Sliding-Mode Control for Two-Axis Motion Control System
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Research Achievements

Robust Fuzzy-Neural-Network Sliding-Mode Control for Two-Axis Motion Control System
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Research Achievements

Frequency Control Induction Generator System Using Recurrent-Fuzzy-Neural-Network
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Research Achievements

Frequency Control Induction Generator System Using Recurrent-Fuzzy-Neural-Network

I Yo
——r g— output
layer
rule
layer

membership
layer

input
layer

Structure of four-layer RFNN 20
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Research Achievements

Synchronous Motor Drive System Using DSP and CPLD
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Research Achievements

Synchronous Motor Drive System Using DSP and CPLD

Motor Driver Board
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Research Achievements

X-Y-0 Motion Control Stage Using Linear Ultrasonic Motors
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System block of X-Y-0 motion control stage 23
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Research Achievements

X-Y-0 Motion Control Stage Using Linear Ultrasonic Motors
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Research Achievements

Magnetic Levitation System Using DSP
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System block of magnetic levitation apparatus e
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Research Achievements

Magnetic Levitation System Using DSP
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Intelligent sliding-mode control system using a radial basis function network (SMCRBFN)
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Research Achievements

Five degree-of-freedom active magnetic bearing system using PC
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System block of five degree-of-freedom active magnetic bearing
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Research Achievements

Five degree-of-freedom active magnetic bearing system using PC

% €, N Robust ) r i

Zo+ e Integral Sg Controller :
—1) »{ Sliding Surface ——> (45) |
Z A_ (30) :

’ N

h U, -I:/‘Z\ ACSMC | TAMB System #1Z
> ! >
Complementary Ol + 4 . e
MIMO RHNN

Sliding Surface S :
(32) Estimator . U

(43)

s
[—
A L0}
+
Q
ct

...............

(48) & (49) |

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
Adaptive Laws |1 ™
!
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

7Y ry p'™aq
a, ﬂ Estimation Laws
(46) & (47)
T A
- ACSMC System

Adaptive complementary sliding-mode control system using Hermite neural network 28
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Research Achievements

Gantry position stage using DSP
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Research Achievements

Gantry position stage using DSP
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Cross-coupled synchronous control using Sugeno type fuzzy neural network estimator_
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Research Achievements

Sensorless drive system for PMSM compressor using dsPIC
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System block of sensorless drive system for PMSM compressor o
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Research Achievements

Sensorless drive system for PMSM compressor using dsPIC
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Research Achievements
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System block of mother-board type intelligent light electric vehicle .
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Research Achievements
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Research Achievements
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Network structure of probabilistic wavelet fuzzy neural network (PWFNN)
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Research Achievements

7 SW1 |Resistive Load

|
TMS320F28335 :

| DC Link
i I

* * q *
: . ' . I 1
D | heed 1, & TSKFNN-AMF R Var | I
¥ Lommar £ Lldiai- Control *| Current . v SV h
Lookup Table é Command | Zj Current Control Al PWM I
7 o, Lookup R and |
Table g2 _ Coordinate . : Inverter
.»« Transformation Var \
19 7 1SV :
2 [PWME
0 - Fr I .
I ix JI L %
— * | ap T
Fault Detection L 4 1 )
S.S and — i |
1>~2 . a 4 a 2
Operating Decision |, Ll ap 14 Iy IEN
) i A 5
| -
f | SW2 7 e
| Three-Phase

|
|
|
|

Six-Phase
PMSM

7 %‘ Z QEP

Torque Meter

Encoder

Speed
Calculator

|
|
|
|
|
|
1
|
1 SSR

Fault tolerant control led six-phase PMSM drive system using TSKFNN-AMF control
34

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.



W ERFF R - .
Research Achievements

TSK type FNN with asymmetric membership function
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Research Achievements
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Micorgird system including storage, PV, WTG and islanding detection using intelligent control 38
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Research Achievements
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Research Achievements
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