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Fig. 2 The 3D reconstruction system based on space-time stereo matching
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On the measurement method of three-dimensional
topography of object based on moving speckle

SUN Jun-feng'. XU Yu-hua', ZHAO Xiao-feng’, XIE Liang', ZHANG Xiao-hu'

(1. College of Areo Science and Engineering, National University of Defense Technology, Changsha 410073, Hunan, China;
2. Xi'an Research Institute of Hi-Tech, Xi'an 710025, Shannxi, China)

Abstract: A low-cost binocular stereoscopic vision system based on near-infrared (NIR)moving speckle
is designed and presented in this paper. In this system, a low cost NIR projector is mounted on a
wobbler mechanism to project moving speckles on the surface of the target. The space-time stereo
method is used to compute the disparity map by combing the spatial and temporal information. The
advantage is that a 3D sliding matching window can be used to establish the pixel correspondences
between the images of the left and right cameras. Experimental results show that the method
presented outperforms the traditional stereo methods in accuracy. Additionally, the stereo matching
algorithm is speed up by more than 800 times by combing the pyramid searching strategy. integral
image technique, and the graphics processing unit (GPU).

Keywords: stereo vision; stereo match; spacetime stereo; moving speckles



