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Characterization of clothing ease allowance based on the 3D

reconstruction and point cloud registration of multi-view images
LU Zhijie'", HOU Jue'™"™?, YANG Yang'", LIU Zheng """
(1a. School of Fashion Design &. Engineering; 1b. Zhejiang Provincial Research Center of Clothing
Engineering Technology; 1c. International Institute of Fashion Technology; 1d. Key Laboratory of
Silk Culture Heritage and Products Design Digital Technology, Ministry of Culture and Tourism,
Zhejiang Sci-Tech University, Hangzhou 310018, China; 2. Wuhan Textile and Apparel Digital
Engineering Technology Research Center, Wuhan Textile University, Wuhan 430073, China)

Abstract: To analyze the amount of clothing ease allowance under different postures of the human
body, the three-dimensional (3D) point cloud of the nude body and clothing was obtained by 3D
reconstruction based on multi-view images. Using the human pose estimation model of OpenPose, we
estimated the joints and reversely projected them to the 3D space to get the coordinates of the matching
points for the coarse registration of the two layers of point clouds of the nude body and clothing. We
realized the accurate registration of the two layers of point clouds based on the uncovered human body

point clouds by the iterative closest point (ICP) algorithm, and verified the registration model, building a
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3D dressing model. Based on the model, we computed the nearest-neighbor distance between the two
layers of point clouds, and defined the distance as the ease allowance. The results showed that after two-
step registration, the average distance and root mean square error of the two layers of point clouds in the
uncovered area of the torso were 2.859 mm and 3.260 mm, respectively, and the maximum average
distance and root mean square error of the two layers of point clouds in the arm area were 4. 018 mm and
4. 735 mm, respectively, indicating good accuracy in registration results. This method can accurately
obtain the size and distribution of clothing ease allowance for different postures and provide key technical
means for analyzing the relationship between clothing ease allowance and movement, evaluating comfort,
establishing heat transfer models, and evaluating virtual fitting effects.

Key words: clothing ease allowance; 3D reconstruction; point cloud registration; 3D dressing model;
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