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Abstract: Time of flight (ToF) camera can deliver grayscale image and 3D information simultaneously with high frame
rates. Although its image resolution and quality are very poor, it provides a good supplement with traditional 2D camera
image. Inspired by the stereo vision, we present a 3D visual information acquiring method by fusing 3D information of
ToF camera with the high resolution color image. Firstly, we setup a 2D/3D stereo camera with fixed spatial relation and
similar visual field to capture the environment information synchronously. Based on characteristics of ToF camera and the
principles of stereo vision, the interpolated 3D information of ToF camera is registered with high resolution color image.
Consequently, the proposed method can provide high quality 2D image as well as corresponding 3D space information,
which preserves the advantages of 2D camera’s high quality image and ToF camera’s fast acquisition for dense 3D infor-
mation. The proposed 2D/3D camera fusion method has very low computation cost while the matching accuracy is only
determined by parameters of the 2D/3D stereo camera system and interpolation algorithm for range image without extra
computation error. Experimental results have demonstrated the feasibility and accuracy of the proposed method.
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Fig. 8 Matching error of 2D/3D stereo image features
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Fig. 9 Mean matching error of 2D/3D stereo image features
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analysis of 2D/3D stereo image matching)
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Fig. 10 Matching error analysis between different images
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Fig. 11 3D environment reconstruction based on SR 3000
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Fig. 12 3D environment reconstruction based on the proposed
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Fig. 13 3D environment reconstruction based on the proposed

method (interpolation coefficients is 2)
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