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Study on energy consumption and error simulation of
parallel manipulator optimized by hybrid algorithm

CHEN Limin' . MENG Lingxin®, WANG Dazhen®

(1. Engineering Technology Branch,Changchun Vocational Institute of Technology, Changchun 130033 . China;
2. Department of Numerical Control Technique, College of Xinxiang Vocational and Technical. Xinxiang 453006, Henan, China;
3. College of Mechanical and Energy Engineering, Jimei University, Xiamen 361021, Fujian. China)

Abstract: Aiming at the problem of serious energy consumption and low tracking accuracy of parallel
manipulators.a hybrid algorithm is used to optimize the motion mechanism of parallel manipulator,and the
optimization results are simulated and verified. The kinematic mechanism of parallel manipulator is set up,
and the equation of the homogeneous transformation matrix is derived, and eight kinds of parallel
manipulator motion modes are given. The design variables of the parallel manipulator motion are
determined, and the target function of energy consumption optimization is constructed. Under the
constraint conditions, the hybrid algorithm is used to optimize the objective function. The PID control
method is used to verify the optimization results by Matlab software under the one state of motion mode.
At the same time, the simulation results before optimization are compared and analyzed. The simulation
results show that.after the optimization,the energy consumption of the active connecting rod is less,and
the error caused by the track tracking of the passive connecting rod is less. When the parallel manipulator
is optimized by the hybrid algorithm, the energy consumption of the parallel manipulator can be reduced
and the tracking precision of the motion trajectory can be improved.

Key words: parallel manipulator arm; hybrid algorithm; PID control
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