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A Rotation- and Scale-invariant Human Parts Segmentation in Videos

BO Yi-Hang! HAO Jiang?

Abstract This paper proposes a rotation- and scale-invariant method for human body parts segmentation. The proposed
method considers not only the relationship between torso and limbs but also between limbs. The method optimizes the
candidate assembly of body parts in each frame with spatial and temporal constraints, and uses dynamic programming
to optimize a non-linear graph model smartly, which is rotation and scale invariant. First, it generates the best N
combinations of human body parts using dynamic programming, each being a node in the graph. Then it optimizes the
graph which is the grid made up of all the nodes in each frame, using dynamic programming to get the optimal human
body part combination in each frame. Experiments show that this method can robustly get efficient and accurate results

both on pedestrian videos and sports videos with any human poses.
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and the segmentation result of proposed method
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Fig.2 The bird-view of rotation and scale invariant

video segmentation method
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and between adjacent frames
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Fig.6 Sample results of proposed methods on five test videos
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Table 1 Comparison of proposed method and GT, nbest method and GT

nbest Ours nbest Ours nbest Ours nbest Ours nbest Ours

Arms Arms Legs Legs Torso Torso All All Mean Mean
Video 1 13.96 % 25.90 % 45.30 % 37.37% 24.99 % 40.31 % 45.70% 62.45 % 32.49% 41.51%
Video 2 12.15%  32.49% 24.711% 43.87% 42.61 % 56.41% 38.47% 62.43% 29.49% 48.80 %
Video 3 12.62%  25.00 % 42.69 % 42.99% 4541 % 44.03 % 48.75% 67.98% 37.37%  45.00%
Video 4 22.54 % 25.93 % 44.76 % 54.29 % 51.20 % 53.81 % 50.21 % 67.77 % 42.18% 50.45 %
Video 5 22.29% 56.10% 65.32% 64.17% 49.75% 63.18% 62.96% 84.58% 50.08% 67.01%
Mean 16.71%  33.08 % 44.56 % 48.54 % 42.79% 51.55%  49.22% 69.04% 3832% 50.55%
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Fig.9 Detection rate comparisons of nbest and proposed method
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