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Drive and Control of Wind Turbine System

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

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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Drive and Control of Wind Turbine System

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

DSP+CPLD

FPGA Toggle
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Drive and Control of Wind Turbine System

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

Motor

Five Degree-of-Freedom Active 

Magnetic Bearing Control System

Magnetic Levitation 

System

Two-Axis Motion 

Control System

Experimental Equipments
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Three-Phase Induction 

Motor Drive

Linear Permanent Magnet 

Synchronous Motor Drive
High-Efficiency Permanent Magnet 

Synchronous Motor Drive

Linear Induction

Motor Drive

Experimental Equipments
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Three-Axis Stage with Linear 

Ultrasonic Motors 

Permanent Magnet Synchronous 

Wind-Turbine Generator

Gantry Position Stage DSP28335 Based BLDC 

Motor Drive System

Experimental Equipments
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Drive and Control of Wind Turbine System

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

Permanent Magnet Synchronous Motor 

Drive System for Light Electric Vehicle

Sensorless Drive System for PMSM Compressor 

PV Converter and Inverter 

with LVRT
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Three-Phase Induction 

Motor Drive

Experimental Equipments

Wind Turbine Emulator and Induction 

Generator

Inverter System for Microgird Electric Power Steering Emulator

Converter and Inverter for WTG
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Drive and Control of Wind Turbine System

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

Dynamic Signal Analyzer

Precision LCR Meter

Programmable AC Power Sources

Digital Oscilloscope
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Drive and Control of Wind Turbine System

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

DC Electronic Loads

Digital Oscilloscope (400MHz)

DC Power Supply (200V/25A)

Programmable AC Power Sources
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Drive and Control of Wind Turbine System

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

PV Emulator

Three-Phase Power Analyzer

Programable 3-phase Power Source
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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System configuration of indirect field-oriented control LIM servo drive
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Research Achievements 

Recurrent-Fuzzy-Neural-Network Control Linear Induction Motor Servo Drive Using Genetic Algorithm
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Control block of LIM servo drive with GA-based RFNN controller

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

Research Achievements 
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Control block of FPGA-based LIM servo drive

Fuzzy Sliding-Mode Control Linear Induction Motor Drive Using FPGA
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Robust Fuzzy-Neural-Network Sliding-Mode Control for Two-Axis Motion Control System

DSP-based two-axis motion control system 
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Robust Fuzzy-Neural-Network Sliding-Mode Control for Two-Axis Motion Control System

RFNN sliding-mode control system 
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Frequency Control Induction Generator System Using Recurrent-Fuzzy-Neural-Network

Control block of induction generator system with RFNN control 
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Frequency Control Induction Generator System Using Recurrent-Fuzzy-Neural-Network

Structure of four-layer RFNN
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Synchronous Motor Drive System Using DSP and CPLD

System configuration of field-oriented control PMSM servo drive
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Drive and Control of Wind Turbine System

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

20

Synchronous Motor Drive System Using DSP and CPLD

System block of PMSM servo drive

Encoder

Rectifier

3-phase

220V

60Hz
-

L
+

C
PMSM

Protection

Circuit

Filter & Encoder 

Interface Circuits

IGBT

Motor Driver Board

LED

A/D

Altera 10K100A

CPLD Control Board

DSP-

TMS320LF2407

DSK Control Board

RS-232

Byte Blaster

Bus

Bus

U

V
W

DIP

Hall

Encoder

Research Achievements 

22



Drive and Control of Wind Turbine System

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

21

X-Y-θ Motion Control Stage Using Linear Ultrasonic Motors

System block of X-Y-θ motion control stage
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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X-Y-θ Motion Control Stage Using Linear Ultrasonic Motors

Robust SAFNN backstepping control system
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Magnetic Levitation System Using DSP

System block of magnetic levitation apparatus

Research Achievements 
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Intelligent sliding-mode control system using a radial basis function network (SMCRBFN)

Sliding

Surface 
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Five degree-of-freedom active magnetic bearing system using PC

System block of five degree-of-freedom active magnetic bearing
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Adaptive complementary sliding-mode control system using Hermite neural network

Five degree-of-freedom active magnetic bearing system using PC
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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System block of gantry position stage
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Gantry position stage using DSP

Research Achievements 
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Cross-coupled synchronous control using Sugeno type fuzzy neural network estimator 30



Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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System block of sensorless drive system for PMSM compressor 

Sensorless drive system for PMSM compressor using dsPIC
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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Sensorless drive system for PMSM compressor using dsPIC

Control block of high frequency signal injection method

Research Achievements 
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Drive and Control of Wind Turbine System

Electric Machinery and Control Lab, Department of Electrical Engineering, National Central University, Taiwan.
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System block of mother-board type intelligent light electric vehicle 

Research Achievements 
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Drive and Control of Wind Turbine System

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

Intelligent control PV system using PWFNN with LVRT under grid fault
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Micorgird system including storage, PV, WTG and islanding detection using intelligent control
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Intelligent control micorgird 

system at grid connection mode
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Intelligent control micorgird 

system at islanding mode


