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A Review of Key Technologies and Challenges of Following Mobile Robots

ZHANG Silong" >, YAO Hanchen™, SU Zefan®, LI Yitao’, LIN Sichao’

(1. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;
2. Fujian Institute of Research on the Structure of Matter, Chinese Academy of Sciences, Fuzhou 350005, China )

Abstract: As an important branch of service robotics, following robots have demonstrated broad application prospects in
scenarios such as factory inspection and logistics transportation in recent years. This paper presents a comprehensive review of key
technologies in following robots, covering four core modules: perception, control, SLAM, and path planning. In the perception
module, it summarizes sensor fusion methods involving LIDAR, mono/stereo vision, and UWB, and analyzes their applicability
and limitations. In terms of control, it reviews strategies such as impedance control, admittance control, optimal control, and
deep reinforcement learning, focusing on the trade—offs between robustness and human—robot interaction. For localization and
mapping, the paper compares the integration of LiDAR /visual SLAM with wireless positioning techniques. In the path planning
module, various optimization algorithms and heuristic search strategies are analyzed for their effectiveness in dynamic environments.
Moreover, this review identifies and categorizes major technical challenges, including perception degradation under environmental
disturbances, response delay due to rapid target motion, accumulated errors in long—term following, and insufficient naturalness
in human—robot interaction. Representative solutions addressing these issues are also summarized. Finally, the paper outlines future
research directions, emphasizing improvements in multimodal perception robustness, intelligent interaction, autonomous energy
management, and collaborative mechanisms in multi—robot systems.

Keywords: human—following robot; human—robot interaction; multi—sensor fusion; human—robot integration
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