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Deep Learning-Based Outlier Detection and Correction
for 3D Pose Estimation

Chan-Yang Ju" - Ji-Sung Park™ - Dong-Ho Lee'"

ABSTRACT

In this paper, we propose a method to improve the accuracy of 3D human pose estimation model in various move motions. Existing
human pose estimation models have some problems of jitter, inversion, swap, miss that cause miss coordinates when estimating human
poses. These problems cause low accuracy of pose estimation models to detect exact coordinates of human poses. We propose a method
that consists of detection and correction methods to handle with these problems. Deep learning-based outlier detection method detects
outlier of human pose coordinates in move motion effectively and rule-based correction method corrects the outlier according to a simple
rule. We have shown that the proposed method is effective in various motions with the experiments using 2D golf swing motion data

and have shown the possibility of expansion from 2D to 3D coordinates.
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Fig. 1. The Structure of Outlier Detection and Interpolation Process for Golf Swing Motion Estimation
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Table 1. MPJPE Results of Bias Correction Model[2]
Each Experimental Method in Golf Swing Motion
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Table 3. MPJPE results of each experimental method in sports motion

MPJPE
Models

Baseball Basketball Dance Gait Pilates Squash Mean
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[5 Motion(102400)], 2 - Model 34.52 54.80 64.39 35.11 27.29 27.73 40.64
[15 Motion(102400)], 2 - Model 32.37 53.02 64.11 34.85 27.38 27.66 39.90
[15 Motion(204800)], 2 - Model 31.27 52.43 65.25 34.75 25.99 27.67 39.56
[21 Motion(204800)], 2 - Model 30.24 52.48 61.22 35.96 26.73 27.91 39.09
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Fig. 5. Graphs Comparing the Amounts of Changes by Frame
(Left) Original Results (Right) Refinement Results
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Fig. 6. The Human Skeleton Model Used for Learning
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