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Optimized design of Jansen mechanism based on target trajectory tracking
method using multi-objective genetic algorithm
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ABSTRACT:

Recently, followed by rapid growth of robotics field, multi-linkage mechanism which can even pass by
rough road is getting lots of attention. In this paper, I focused on Jansen mechanism. It’s a kinematics object
which is named after Dutch artist Theo jansen. Jansen mechanism embraces structure and mechanism which
creates locomotion with the combination of the power and simple structure. Theo jansen suggests a ‘Holy
number’. It’s an ideal ratio of leg components length. However, if there’s desired gait locomotion, you have
to adjust the ratio and the length. But even slight change of the length could cause a big change at the end-
point. To solve this problem, | suggest a reverse engineering method to get a ratio of each links by nonlinear
optimization with pre-set desired trajectory.

First, we converted a movement of the joint of Jansen mechanism to vectors by kinematics analysis of
multi-linkage structure. And we showed the trajectory at the end-point. After that, we set desired trajectory
which we found most ideal. Then we got the length of the leg components which draws a trajectory as same
as trajectory we set, using Multi-objective genetic algorithm toolbox in MATLAB. Result is verified by
Edison designer and mSketch. And we analyzed if it could pass through the obstruction which is set

dynamically.

Key Words: Multi-linkage mechanism, Jansen mechanism, Optimization, Legged robotics, Gait locomotion,
Trajectory tracking, MATLAB, Genetic algorithm, mSketch, EDISON
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