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摘要摘要摘要摘要 针对高精度伺服系统中存在的非线性和各种不确定性因素,提出了基于小脑模型神经网络的复合控制方法,控制器由前馈控制器、比例微分控

制器(PD)和小脑模型神经网络控制器(CMAC)构成,该方法在传统的PD+前馈控制方法上加入了CMAC神经网络算法的快速学习,精确逼近的优

点,既保证了快速实时跟踪,又进一步提高了跟踪精度。实验结果证明,用CMAC控制方法后系统的跟踪精度比PD＋前馈控制方法提高近一个数量

级,同时该方法对摩擦引起的波形畸变有很好的抑制作用,仿真和实验研究表明了该方法的可行性和有效性,并能满足实时性要求,对提高伺服系统

的高精度动态跟踪性能有很好的工程参考价值。
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Abstract： A digital tracking controller based on Cerebellar Model Articulation Controller(CMAC) neural network is 

presented, aiming at some non-linear and uncertain factors in the high precision servo systems. This controller consists 

of feed forward controller, Pulse Doppler (PD) controller and CMAC. It absorbs fast-learning and precise approaching 

advantages of CMAC to enhance traditional control method. Data form experiments demonstrate that the amplitude 

error of CMAC method is more precise compared to PD method by one order of magnitude. Meanwhile, it has good 

inhibitory effect on distortion caused by friction. The proposed controller is shown to be effective and valid, and has 

good referenced value to improve the dynamic tracking performance of high precise servo system. 
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