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Unmanned driving distance measurement technology
based on improved stereo vision algorithm
LIU Xingding, ZHANG Xin, REN Zhiqgiang, ZHU Yujun
(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] In order to guarantee the safety of driverless car driving, improve the accuracy of driverless ranging, an improved
ranging method based on binocular vision is proposed to solve the problem of inaccurate parallax calculation. the Contrast Limited
Adaptive Histogram Equalization ( CLAHE) algorithm is applied for images detail optimization, and the k —means clustering
algorithm is added to select the appropriate parallax values. The experimental results show that the average relative error of ranging is
about 3.36% when only CLAHE is used to optimize the grayscale image within the safe driving distance of the car, and the average
relative error of ranging is reduced by 1.06% when CLAHE and k-means clustering are used to optimize the parallax at the same
time, and the ranging accuracy is higher.
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Fig. 1 Principle diagram of binocular ranging
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Fig. 2 Calibration error results of binocular cameras
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Tab. 1 The results of the calibration parameters of the binocular camera
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Fig. 3 Corrected images pair
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Fig. 4 Schematic diagram of the interpolation method
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Fig. 5 Comparison of the effect before and after optimization
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Fig. 6 Comparison of histogram results
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Fig. 7 Schematic diagram of selecting the clustering area
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Tab. 2 Ranging experimental results

HYPEE/m  k-means/m MR 22/ % CLAHE/m AR 2/ % k - means + CLAHE/m AR ERZE/ %
3 3.11 3.67 3.30 10.00 3.20 6.67
6 5.83 2.83 6.04 0.67 6.03 0.50
8 6.79 15.13 8.13 1.63 8.07 0.88
10 8.12 18.80 10.06 0.60 9.97 0.30
13 9.68 25.54 13.21 1.62 13.04 0.31
15 11.98 20.13 15.10 0.67 15.34 2.27
18 12.96 28.00 17.61 2.17 17.70 1.67
20 15.13 24.35 19.21 3.95 19.56 2.20
23 16.74 27.22 23.48 2.09 23.03 0.13
25 18.35 26.60 23.48 6.08 23.85 4.60
28 20.90 25.36 30.10 7.50 29.64 5.86
#%,2018(09) :133-134.
(2] ZEZAh A B, SR B THR LSS oS H IR R G [T ],
BACHH AL, 2021(02) . 78-81.
[3] BAO Dongsheng, WANG Peikang. Vehicle distance detection
based on monocular vision[ C]//2016 International Conference on
Progress in Informatics and Computing ( PIC). Shanghai, China:
IEEE, 2016 187-191.
(@) 10m b) 15 m [4] GUO Shuxiang, CHEN Shangze, LIU Fagen, et al. Binocular
vision — based underwater ranging methods [ C ]//2017 IEEE
International Conference on Mechatronics and Automation
(ICMA) . Takamatsu, Japan:IEEE, 2017 1058-1063.
(5] Ao, VEERE A0 A, 45, JE T EUGARAE /Y 00 H W B R S8
WEFE[I]. RGN EFH,2022,34(03) :624-632.
[6] Fui, BR, DK 4 JETZHrEB CNN I H £ K i
()20 m (d)25m BI]. PRS2 4 ( BAREEE) ,2021,35(04) :123-134.

B8 HoEMmNELR

Fig. 8 Partial vehicles ranging results
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