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3-D reconstruction of textureless and high-reflective target
by polarization and binocular stereo vision

PING Xi-Xi, LIU Yong, DONG Xin-Ming, ZHAO Yong-Qiang”, ZHANG-Yan
(College of Automation, Northwestern Polytechnical University, Xi’ an 710071, China )

Abstract. For high reflective targets with smooth surface, single or even none texture, a large area of
data void may appear on the reconstruction surface since the traditional three-dimensional reconstruction
method depending on texture and reflective characteristic. While three-dimensional reconstruction meth-
od based on polarization vision does not rely on the texture information on the surface of objects, the
polarization imaging can restrain highlight to a certain extent, which can effectively solve the problems
existing in the traditional three-dimensional reconstruction method. However, the depth information ob-
tained by three-dimensional reconstruction method based on polarization vision is under pixel coordi-
nates. Therefore, polarization and binocular three-dimensional reconstruction method was put forward.
Taking absolute three-dimensional coordinate of a few feature points obtained by binocular stereo vision
as the “bridge” , combined with the camera parameters obtained by binocular calibration, the point
cloud data acquired by polarization in image pixel coordinates can be transformed into absolute data in
world coordinates.
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Fig.1 The conversion diagram of different coor-
dinate systems
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Fig.3 The diagram of point cloud fusion
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Table 1 Feature points coordinate set

wB REAESATRE 2/pixel  HHERIHSCAR Z/mm
1 88.125 1004. 041
2 99.223 966.715
3 80.452 995.824
4 113.041 1008. 501
5 82.330 1023.223
6 111.220 1046.251
7 105.442 984.345
8 113.315 1025.247
9 85.642 992.627
10 85.132 1002. 656
11 83.012 1010. 132
12 107.325 1021.314
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Fig.4 The successfully matched feature points
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Fig.5 Binocular reconstruction result
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Fig.6 The degree of polarization image
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Fig.7 Polarization reconstruction result
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Fig.8 The fitting process of scale parameter k
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Fig.12 The combined reconstruction result of
binocular and polarization

9 WH SRS S EIL

Fig. 9 The combined reconstruction

result of binocular and polarization
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Fig. 10 Reconstruction object: satelitte model Fig. 14 Binocular reconstruction result
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Fig. 11 Binocular reconstruction result of binocular and polarization
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