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Abstract

In order to realize long-distance and high-precision binocular ranging measurement in low-light-level
environment, based on binocular parallax principle and triangulation reconstruction method, in
the light of characteristics of low-light-level imaging and general analysis of binocular ranging
methods, this thesis constructs a portable low-light-level ranging prototype system using stable
and efficacious feature extraction method adaptive for low-light-level image, and implements a
system accuracy optimization method. Experiments show that the method is highly robust and
precise. In 20~200 meters, the relative error of the corrected results is below 1%, and response
time less than 0.05 s.
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Figure 1. System algorithm flow chart
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Figure 2. Converged binocular stereoscopic im-
aging relationship diagram
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Figure 3. Collected (a) low-light-level image and (b) the pre-
processed image

& 3. (@)F1(b) 7 5 AR ENRSC R EG AT IR F R E 5

‘- - O . ‘

-t $@BOLOLHT

|(x=149, y=147) ~ R:52 G:52 B:52

Figure 4. GMS feature matching result
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Figure 5. Measurement of distance difference between two binocular
range methods. When the range is far away, the target in the image pub-
lic area has a long distance to move. And there is negligible difference
in the representation of the two methods
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Figure 6. The error relation diagram between the measured value and the
true value
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Figure 7. The result map of distance measurement after error compensation
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Table 1. Ranging results with error correction
= 1 i EREEIERMNELZR

WEESR 5 RGNEEK EEREERK REBFSL
1 2.3625862121582031e+001 2.3201999664306641e+001 0.0021
2 4.2185298919677734e+001 4.3499000549316406e+001 0.0064
3 6.2968884026365739¢+001 6.2226310729980469e+001 0.0036
4 8.4123878479003906e+001 8.6685997009277344e+001 0.0124
5 1.0203136444091797e+002 9.8455001831054688e+001 0.0173
6 1.2312302398681641e+002 1.2260700225830078e+002 0.0025
7 1.4379211425781250e+002 1.4785400390625000e+002 0.0197
8 1.6419657897949219e+002 1.6230900573730469e+002 0.0092
9 1.8594377136230469e+002 1.9071499633789062e+002 0.0231
10 2.0215606689453125e+002 2.0619700622558594¢+002 0.0196
Table 2. Comparison of the results of four kinds of distance measurement
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