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Abstract: In order to improve the accuracy and speed of binocular ranging, a binocular ranging method based on Scale Invariant
Feature Transform( SIFT) and RANdom SAmpling Consensus (RANSAC) is proposed. Firstly, target tracking is performed based
on YOLOv8( Ultralytics YOLOvV8) , and the region of interest is determined and feature point matching is performed using the SIFT
algorithm; secondly, image correction constraints, parallax constraints, and target tracking constraints are set based on the horizontal
and vertical coordinates and positional characteristics of the matched point pairs to carry out the first filtering; and then, based on the
invariance of relative positional relations between matched point pairs, the relative positional constraints are set based on the cosine
similarity and the ratio of vector modes to carry out the second screening; finally, the third screening is performed and the distance
is calculated by the RANSAC algorithm. The experimental results show that compared with the traditional binocular ranging method,
the proposed method has good stability and faster operation speed. In the distance range of 20 m, the average accuracy of feature
point matching is 95. 73%, and the average error of distance measurement is 3. 81%.
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Fig. 1 Map of Regions of Interest
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Fig. 2 Feature point matching based on YOLOvVS8 with SIFT
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Fig. 4 Comparison diagrams of polar alignment correction
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Table 1 Binocular camera calibration results
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Fig. 5 Matching results of different methods
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Fig. 6 Comparison of the total number of matched pairs and matching accuracy of different methods at different distances
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Table 4 Mean value of matching accuracy for different methods %
WIRES 1 2 3 4 AT
SRS BE 77.91 85.04 86.66 93.59  95.73
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Table 5 Table of ranging results of different methods at different

distances
SEPREE RS/ em ViksS MBS/ em R
573.9 2 611.8 0. 066 0
3,4, AR5 612.3 0.066 9
1004.3 2 770.9 0.232 4
3, AT 1 040.7 0.036 2
4
1274.7 2,3 1315.6 0.032 1
4
ENGIH 1314.5 0.031 3
1710.8 2,3 1 604.3 0.062 3
4 1692.2 0.010 9
AHFIE 1710.3 0.000 3
1.899.2 2,3,4 1807.4 0.048 3
ENGIH 1781.6 0.061 8
2035.5 2,3,4 1.909. 1 0.062 1
BN 1 908.0 0.062 7
1374.2 2,3 1345.3 0.021 0
4 1387.0 0.009 3
AR 1344.0 0.022 0
1551.4 2,3, AR5 1518.6 0.021 1
4
1005.8 2, AR5 1019.0 0.013 1
3,4
554.3 2,3 546.3 0.014 4
4
ABIF5E 5590.6 0.065 5
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Table 6 Table of average errors in ranging for different methods

( shortest distances) %
ik 2 3 4 ENIE
SHiRE 5.73 4.05 3.95 3.81

5326 AIF] L2 7 LAH bR XA B A7 D8 FE 5%t
- ST R A i B 4 2R, SR T SR A AN [ 2
WEMFEIE, d1R 7 AR AR I E MR T 7
52 00k 3 BRI, BT U5k 4,401
FEIT A RITRIEMS A, 2 PO 7 1 4 G ) A il
AR RS RE g , RATRZE RN, B DL {4
/NG TR B A A DX A DG T 50 ) L 1)
Fe/IMELAE DA SE PR I S AR T IS (AR D i/ INER
BEIRZZH/IN O S HE,

£7 FAEFEONETHIZER(TFHESE)

Table 7 Table of average errors in ranging for different methods

(average distances) %
il 2 3 4 i
PR 6.74 16. 69 4.45 5.21
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