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Image-Based Detection and Response of Continuous Fast Collision Between Cloth and Human
Body

LIN Ling', ZHANG Ming-Min', PAN Zhi-Geng?, QIU Kai-Jia'

!(Digital Media & Interaction Research Center, Hangzhou Normal University, Hangzhou 311121, China)

*(Institute of Information Science and Engineering, Hangzhou Normal University, Hangzhou 310012, China)

Abstract:  Collision detection is a key step in 3D virtual clothing, and it is difficult to be made real-time using generic collision
detection algorithms with relatively high resolution of cloth and human body. This paper exploits depth and normal maps to efficiently
detect and resolve collisions between cloth and body. First, body mesh is rendered from prepositioned cameras to generate depth and
normal maps. Secondly, the depth of cloth node is computed and then the node is transformed to depth image space. Thirdly, depth is
retrieved from the depth map according to the image coordinate of the cloth node and it is compared with the node’s depth to determine
whether collision happens or not. Lastly, if collision happens, an interpolation parameter is determined by searching the depth image space
in the coordinate interval determined by the cloth node positions in previous and current integration step using a modified DDA line
rasterization algorithm, and the interpolation parameter is later used to compute the contact point and contact normal which is necessarily
for continuous collision response. Experimental results show that the algorithm takes little time in the preprocessing step and is able to
provide real-time collision detection and response even when the resolution of cloth mesh and human body is relatively high.

Key words: cloth simulation; virtual clothing; image-based collision detection; collision response; virtual try-on, depth map, normal

map, modified DDA line rasterization
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