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Infrared Binocular Ranging Method Based on
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(College of Building Environmental Engineering, Zhengzhou University of Light Industry, Zhengzhou 450001, China)

Abstract: An ORB infrared binocular ranging method based on adaptive geometric constraints and the random

sampling consistency method is proposed to address the issues of low computational efficiency, high

mismatching rates, and insufficient accuracy in binocular vision measurements by traditional feature matching

algorithms. First, key points are detected and described using the FAST and BRIEF algorithms, and the initial

matching of feature points is performed using the fast library for approximate nearest neighbors (FLANN)

algorithm. Then, based on the slope and distance of the initial matching pairs, appropriate thresholds are

selected, and geometric constraints based on these parameters are constructed to eliminate incorrect matching

pairs. Finally, a random sample consensus (RANSAC) method is used to remove anomalous points and

complete the fine matching. The distance of the target object is calculated by combining the thermal camera

calibration parameters. Experimental results show that the improved ORB algorithm yields higher quality

feature points and greater measurement accuracy compared to traditional algorithms, with an average absolute

error of distance measurements at 1.64%, demonstrating its practical value.

Key words: oriented fast and rotated brief(ORB), thermal infrared, binocular distance measurement, adaptive

threshold, geometric constraints
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Table 1 Binocular calibration results

Left camera Right camera

Focal length (fi, ;)  (785.0543, (793.0270,
795.8341) 798.7419)
Principal point (212.2896, (232.9362,
coordinates (u, v) 127.0004) 124.3936)
. . 0.9997 —-0.0008 0.0225
Rotation matrix
0.0007  1.0000 —0.0025
—0.0225 0.0025  0.9997

Translation vector [—59.3119, 0.0486, —5.6672]
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Fig.6 Feature matching results with different constraints
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Table 2 Geometric constraints comparison

Initial Matched

Constraint Running
» matched points after )
conditions time/s

points constraints
No constraint 212 212 0.168
Slope constraint 212 126 0.151
Distance constraint 212 126 0.159
Slope and distance

212 91 0.134
constraint

Scene 2

(a)ORB
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Fig.7 Comparison of matching results of various algorithms
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Table 3 Comparison of data results of various algorithms

Scene Algorithm Mean slope  Max slope Mean distance/pixel Max distance/pixel ~Running time/s
ORB 0.02022 0.36751 45.14567 159.77012 0.146
Scene 1 ORB-RANSAC 0.00112 0.01486 34.31680 40.00000 0.143
Our algorithm 0.00017 0.00426 34.58159 36.20497 0.139
ORB -0.00451 0.58498 67.30733 293.21835 0.141
Scene2 ORB-RANSAC 0.00384 0.02436 42.07100 46.40000 0.140
Our algorithm 0.00333 0.01403 42.76380 47.01064 0.133
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Table 4 Algorithm distance measurement results
Actual ORB+ Our

Number distance/  ORB/mm RANSAC/ algorithm/

mm mm mm
1 900 760.85 936.82 922.61
2 950 825.97 960.21 943.55
3 1000 861.55 995.18 996.32
4 1050 805.70 1052.85 1053.48
5 1100 929.40 1151.27 1147.48
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Fig.8 Measurement accuracy comparison
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