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3-D Reconstruction of Staircase Using Stereo Images

Kenichi TANAKA' and Masatoshi OKUTOMI'

1 Department of Mechanical and Control Engineering
Graduate School of Science and Engineering
Tokyo Institute of Technology
E-mail: {{tanaka,mxo}@ok.ctrl.titech.ac.jp

Abstract We propose a method for 3-D reconstruction of a staircase using stereo images. In the images
of a staircase, there are many similar patterns along edges and poor textures on the surface of each step.
Therefore mis-correspondences will very likely occur when doing stereo matching. In the proposed method,
we model a staircase using several parameters. These parameters are estimated by using extracted lines of
the staircase and optimized to minimize the displacement between the projected model and extracted edges

on each image. Consequently, it is not necessary to search the correspondence between images.
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Fig.1 Stereo images of staircase and similar patterns.
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Fig.2 Parameters that represent staircases.
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Fig. 10 Distance-from-edge image.
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Table 1 The estimation results and ground truth of
synthsized images.

Initial value | Estimated value | Ground truth
« [deg] -12.890 -13.220 -13.195
d [m] 3.3163 3.3173 3.3069
w [m) 0.20 0.2957 0.3000
h [m] 0.20 0.1512 0.1500
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(a)Original image, (b) Estimation result
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