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Fuzzy PID Control of Test Mass Based on Hybrid Encoding Genetic Algorithm
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Abstract; As an important test benchmark for space gravitational wave detection, the test mass is
required to be very low after being released by the release mechanism. However, in reality, due to
the asymmetric release of the release mechanism and the influence of external disturbances,the test
mass will generate certain acceleration and position deviation, making it difficult to control. To
solve these problems,a fuzzy PID control method based on hybrid coding genetic algorithm is pro-
posed. The quantization factor and scale factor of fuzzy PID are optimized by hybrid coding genetic
algorithm to achieve the optimal release control of test mass. The co-simulation results show that
under the impulse disturbance force of 3. 5 x 10 > N, the adjustment time is shortened to 0. 06 s and
the overshoot is reduced to 4. 288 9% . Therefore , the fuzzy PID controller based on hybrid coding
genetic algorithm has high control precision, fast response speed and strong robustness, which can
significantly improve the dynamic performance of the test mass release control system.
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Fig.1 Structure and principle of the inertial sensor
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