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This study proposes a simple and high-precision binocular ranging method. A stereo correction algorithm
mutual supervision and fusing of multi-center points
platform

)
as first used for the stereo correction of the non-forward parallel structures of the left and right cameras
improved Census transform algorithm was then applied to obtain accurate disparity values
2 m measurement
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s . The
in acc Finally, the true distance
information was calculated based on the special epipolar-line geometry of binocular vision. Further, the multi-center
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points were used to compare with the surrounding pixels in the original Census transform, which is improved as

Thus the accuracy of the stereo matching is improved
and the hardware, algorithm and calibration process in the flow chart of ranging were introduced in detail
The experimental results show that the proposed method performs better than the original Census transform. For a
requirements of high-precision binocular ranging
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identical complementary metal-oxide-semiconductor (CMOS) cameras were used to build a binocular ranging
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the accuracy is increased by 19.1% and the measurement error is 6.4 cm
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Fig. 1 Geometric structure of epipolar-line
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Fig. 2 Geometric structure of epipolar-lines

for parallel correction
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Fig. 3 Camera calibration principle
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Fig. 4 Schematic of hardware system. (a) Side view; (b) top view
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Fig. 6 Disparity map for stereo matching after row correction. (a) Original image of left camera; (b) disparity map

obtained by Census transform; (c¢) disparity map obtained by improved Census transform
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Table 1 Comparison of errors between original Census transform and improved Census transform

Actual Measured distance by Error for improved Census measuring Accuracy
distance /mm improved Census /mm Census /% distance error /% improvement /%
400 400.84 0.21 2.26 2.05
500 502.65 0.53 3.88 3.35
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700 707.14 1.02 6.96 5.94
800 809.52 1.19 8.31 7.12
900 914.04 1.56 10.78 9.22
1000 1019.7 1.97 13.31 11.34
2000 2064.2 3.21 22.31 19.10
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