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Design and Simulation of a Memtistive

Crossbar Array Fuzzy PID Controller

TAN Jin-pei, WANG Li-dan, DUAN Shu-kai,
ZHU Hang-tao, SHANG Liu-ting

School of Electronic and information engineering/Chongqing Key Laboratory of Nonlinear Circuits
and Intelligent Information Processing/National & Local Joint Engineering Laboratory of Intelligent

Transmission and Control Technology , Southweat University , Chongging 400715, China

Abstract: As such fields as real time control, information processing and image processing require steady
increase in processing speed, it is necessary to develop a fuzzy hardware circuit and fuzzy chip to achieve
fast real-time fuzzy reasoning. In this paper, a new type of fuzzy neural reasoning system is designed based
on the memristor crossbar array structure, which provides a design scheme for the hardware implementa-
tion of the fuzzy inference system. First, the accuracy of the fuzzy reasoning system is verified through
modeling nonlinear function, which indicates that this system not only has the ability to process a large a-
mount of input and output data, but also does not need tedious optimization algorithm in the reasoning
process. Then the designed reasoning system is applied to the fuzzy PID controller. A simulation experi-
ment shows that the system has broad application prospects in fuzzy control.

Key words: memristor; crossbar array; fuzzy inference system; PID controller
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