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A Pose Estimation Method that Combines Adaptive Filtering and Robust Registration
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Abstract: In response to the problem of decreased pose estimation accuracy caused by noise, occlusion, and package stacking on 3D
point clouds during intelligent logistics sorting, this paper proposes a pose estimation method that combines adaptive filtering and
robust registration. Firstly, an adaptive filtering algorithm based on multi feature fusion is constructed using curvature, normal vector,
and depth information. The filtering strategy is adjusted according to the local geometric changes of the point cloud to improve the
quality of the point cloud in noisy environments. Secondly, by combining the Majority-Minimization (MM) optimization framework
with the Welsch robust function, an improved ICP registration algorithm (MM-ICP) is proposed to reduce the impact of outliers and
incorrect matches on the registration results. The experimental results show that the proposed method can effectively improve the point
cloud filtering effect and maintain stable registration performance in complex stacked scenes. Based on the Intel RealSense D415
depth camera, a sorting experimental platform was built, and the comprehensive sorting success rate of the system reached 91.7%. The
registration accuracy was improved by about 66.7% compared to traditional solutions, and the average processing time was 3.1
seconds. The results verified the effectiveness of this method in logistics automation sorting tasks.
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