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A PVDF sensor-based system for measurement and
control of bionic robot fish

Ye Xiufen, Zhu Ling, Liu Shichao, Guo Shuxiang
(Automation College, Harbin Engineering University, Harbin 150001)
Abstract

By using ionic polymer-metal composites (IPMC) as an actuator, a centimeter-level bionic robot fish was designed.
Aiming at the uncertainties existing in the actual engineering system and the instability of IPMC, such as easy to become
fatigue caused by the long time use, electrolysis, etc., an intelligent measurement and control system was set up based
on the stable polyvinylidene fluoride (PVDF) sensor. The problems of long settling time and big error in the open-loop
system were both overcome. In particular, a novel parallel installation method for sensor was proposed to handle the unfa-
vorable factors in real applications, which achieved the monitoring of the IPMC actuator in real time. Intelligent measure-
ment and control experiments were carried out in the LabVIEW software environment. The results show that the stable op-
eration of the bionic robot fish can be ensured.

Key words: measurement and control system, ionic polymer-metal composites (IPMC), polyvinylidene fluoride
(PVDF), virtual instrument, bionic robot fish
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