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Leader-Follower Control Method and Simulation Study for Collaborative
Transportation of Rigid Body Targets by Four Mobile Robots

He Xinlin, Wang Man
Chongaing Institute of Engineering, Chongging 400056

Abstract : Addressing the issue of formation errors in the collaborative transportation of rigid body targets by
four mobile robots, which are susceptible to path curvature variations and following lag, this study
establishes a two—dimensional planar kinematic model and a geometric constraint model for rigid
body formation. Based on the leader—follower structure, three control methods are implemented:
pure position error feedback, position—velocity error feedback, and desired formation point velocity
feedforward assistance. Simulations are conducted in MATLAB for straight-line, circular arc, S—shaped
paths, and disturbance conditions. The results indicate that the velocity feedforward assistance
method achieves smaller formation errors under various conditions; on the S—shaped path, its RMSE
is 0.0289 m, lower than the 0.3091 m of the LF method and the 0.3028 m of the LFPD method. The
results of this paper are based on two-dimensional numerical simulations and do not consider real
contact forces, gripping mechanisms, ground slippage, or errors in physical prototypes.
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formation error
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