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IBVS-Prescribed Performance Constrained Formation Control and
Static Obstacle Avoidance for Mobile Robots
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(1. College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China;
2. Hangzhou Liwei Technology Co. , Ltd. , Hangzhou 311400, China)

Abstract: Aimed at vision-based leader-follower formation control and static obstacle avoidance utilizing image-based vis-
ual servoing (IBVS), a formation control method integrating a nonlinear gain control law with the artificial potential field
(APF) is proposed. To maintain formation geometry, a nonlinear gain control law is designed to regulate the motion velocity
of follower robots by transforming pixel errors constrained by field-of-view (FOV) limitations into an unconstrained space
through preset performance functions and nonlinear error mapping. Repulsive potential fields are constructed from sensor-ac-
quired obstacle distances and fused into the control framework as repulsion-integrated inputs, ensuring that the pixel error
converges to the predefined performance boundary. The stability of the closed-loop system is proven using Lyapunov stability
theory and uniformly ultimately bounded (UUB) analysis. The effectiveness of the proposed method is demonstrated through
Matlab simulations and physical experiments in achieving mobile robot formation and obstacle avoidance performance.
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