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Research on Position Servo System Based on Fractional-order Active
Disturbance Rejection Control

HUANG Jiacai, MA Peng, GAO Fangzheng
(School of Automation , Nanjing Institute of Technology , Nanjing 211100, Jiangsu , China)

Abstract: With the application of servo system in industrial robots and high-end CNC machine tool being
promoted, the performance requirements of servo system are also increasing. After analyzing the problems existing
in the current position servo system and its actual performance requirements, the fractional-order active disturbance
rejection control(ADRC) as a new controller was designed. The fractional-order calculus controller could make up
for the disadvantage that the integral derivative is easy to generate oscillation and amplify noise. And it also has a
fast response speed and a wide range of parameter adjustment. The ADRC could uniformly observe the internal and
external disturbances of the system and eliminate them before affecting the system output. The fractional-order
ADRC incorporates fractional-order control based on the ADRC, which combines the advantages of the fractional-
order differential controller with the ADRC. Through experiments and system performance index analysis, it can be
proved that the fractional-order ADRC has a good control effect in the position servo system.
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Fig.1 Block diagram of fractional-order ADRC structure
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Fig.3 Block diagram of the system hardware structure
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Research on Synchronized Transmission Technology of Energy and Signal in LCL-S ICPT System
FENG Zhe', WANG Chunmei’
(1. Department of Computer Application , Shijiazhuang Information Engineering Vocational College,
Shijiazhuang 050035, Hebei,China; 2. School of Electrical Engineering , Hebei University
of Science and Technology , Shijiazhuang 050000, Hebei, China)

Abstract: In order to solve the problems of multi-coil structure, low signal-to-noise ratio, coil decoupling
difficulty and circuit complexity in current inductive coupled power transfer(ICPT)system, a method of energy and
signal synchronous transmission based on LCL reactive power compensation network was proposed. According to
the characteristic that the voltage gain of LCL-S ICPT system will have two extreme points when the quality factor
is large, a method of synchronous transmission of energy and signal using FM modulation was proposed. Finally,
the correctness and feasibility of the theoretical research were verified by experiments.

Key words: inductive coupled power transfer (ICPT) ; signal transmission; LCL topology; voltage gain; FM
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