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CPG model design based on hopf oscillator for
hexapod robots gait

REN Jie, XU Haidong, GAN Su, WANG Binrui
(College of Mechanical and Electrical Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract: The key to bionic motion is a central pattern generator ( CPG) , which realizes the crawl gait of a hexa-
pod. Firstly, the coordinate system of the robot was set up and the associated forward kinematics were solved based
on D-H parameters. Hopf oscillators were then adopted into the design of coupling models involving multiple legs. A
CPG ring topology structure was established using six CPG units, with each CPG unit consisting of two coupled
Hopf oscillators, which output the hip and ankle joint signals, respectively. In order to control each joint (of a hex-
apod robot) , a knee-ankle mapping function was used. The function mapped the output of the ankle to joint angles
for both the knees and ankles. The number of oscillators in the CPG network was reduced using this method. Mean-
while , the coupling coefficient was changed to guarantee the phase interlock of adjacent oscillators and give a stable
and smooth signal. Finally, a physical prototype was constructed for testing the robotic gait. The simulations and test
results show that this CPG network has a stable phase difference, which ensures that hexapod robot can walk stably
in a triangular gait and a crawling speed of approximately 6.45 c¢cm/sec can be achieved.
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The sponsors and organisers of AIM 2017 invite a submission of high quality mechatronics research papers de-
scribing original work, including the following topics: Actuators, Automotive Systems, Bioengineering, Data Stor-
age Systems, Electronic Packaging, Fault Diagnosis, Human-Machine Interfaces, Industry Applications, Informa-
tion Technology, Intelligent Systems, Machine Vision, Manufacturing, Micro-Electro-Mechanical Systems, Micro/
Nano Technology, Modeling and Design, System Identification and Adaptive Control, Motion Control, Vibration
and Noise Control, Neural and Fuzzy Control, Opto-Electronic Systems, Optomechatronics, Prototyping, Real-
Time and Hardware-in-the-Loop Simulation, Robotics, Sensors, System Integration, Transportation Systems, Smart
Materials and Structures, Energy Harvesting and other frontier fields.

Website ; http ;//www.aim2017.org/



