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Abstract: We develop an IPMC actuator with self-sensing behavior based on an accurate neural network
model (NNM). The supplied voltage and voltage signals measured at two determined points on both sides of
the IPMC sheet are used as inputs to the NNM. A CCD laser displacement sensor is installed in the rig for
accurate measurement of the IPMC tip displacement that is used as the training output of the proposed
NNM. Consequently, the NNM model is used to estimate the IPMC tip displacement; the NNM parameters
are optimized by the collected input/output training data. The effectiveness of the model for the IPMC
actuator is then verified by modeling results.
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Table 1 Setting parameters for IPMC system

Parameters Specifications
Operating environment Dry
Size (40x6x0.2)mm
Sampling time 0.001s
Driving voltages 3~5V
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