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A Low-Cost 2D LiDAR-IMU Fusion-Based User
Path-Following Algorithm
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Abstract In this paper, we present a low—cost person—-following system using only 2D LiDAR and IMU
fusion. Our approach features a dual-ROI preprocessing scheme, DBSCAN clustering with geometric feature
extraction, adaptive gating—based tracking with occlusion handling, and a hybrid DWA-Pure Pursuit
controller. Experiments show reliable tracking in complex environments with performance comparable to
expensive 3D sensor systems at a fraction of the cost, making robust person—following accessible for
budget—-constrained robotic applications.
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