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Construction of an intelligent walking robot based on physiological neural network

ZHOU Junya, ZHANG Qiang, DAI Yue

School of Communication and Electronic Engineering, East China Normal University, Shanghai 200241, China

Abstract: An intelligent walking robot based on physiological neural network (central pattern generator network) regulation
is designed in the study. The mechanism of action of ionic channels in neural networks regulating the rhythmic movements of
limbs is studied, and a scheme for designing a novel intelligent walking robot is presented, which is a neuro-muscular-skeletal
model. The established model enables the two legs of the intelligent walking robot based on central pattern generator network

to move rhythmically and alternately. The study is of great significance to the development of the next generation of robots

that rely on neural networks to regulate joint motion.
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Figure 1 Motor neuron models (including soma and dendrite, and the other

neuron models in the CPG network are further simplified, including only soma)
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Figure 2 Skeletal muscle contraction model controlled by CPG network
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Figure 3 Method of EMG signal generation (left) and an example of EMG signal generation (right)
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Figure 4 Rhythm signals generated by CPG network under the action of persistent sodium channels
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Figure 5 Skeletal muscle produces EMG signals to make the left and right limbs move alternately
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