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Trajectory Tracking Algorithm of Collaborative Welding Dual Manipulators
Based on Model Predictive Control

CHEN Wenhao, WU Jianmin
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; Research group presents a master-slave position coordinated control method based on model predictive control
algorithm (MPC) , to improve the trajectory tracking accuracy of slave arm according to the master arm end position
when two manipulators are coordinating motion to execute welding tasks. According to the kinematics model of 6-DOF
dual manipulators, transformation relationship between end position and joint angle and motion predictive model of
manipulator were built; Through models mentioned above, position control was adopted for master arm and position
control based on MPC algorithm was adopted for the slave arm where a distance measuring sensor with 3D laser scanner
was installed in the end position to obtain position and direction information of master arm; On the basis of rotation
operation sequence of joint angle transformation and predictive model of end position for manipulators, the current
position state and the position input state of next step were used for predicting position output state during some future
time domain with dynamic matrix control algorithm, to realize the desired trajectory tracking. Finally, simulation testing
for effectiveness of this algorithm was implemented, and then result shows that slave arm end with smaller overshoot can
reach steady state rapidly to realize desired trajectory tracking; compared with traditional PID control algorithm, MPC

algorithm can achieve desired trajectory tracking more rapidly and more stable; tracking error of desired trajectory based
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on this algorithm can be kept within =0.05 mm with slight fluctuation or approach to zero rapidly without fluctuation.

Based on this algorithm, slave arm can more effectively realize real-time tracking desired trajectory according to dynamic

information from the end position of master arm.

Keywords: welding robot; dual manipulators; model predictive control; master-slave position coordinated control;

trajectory tracking
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Figure 1 Master/slave arms control schematic
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Figure 2 Interrelationship schematic of
dual-arm coordination system
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Figure 3 MPC algorithm block diagram
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