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Binocular vision measurement based on two-dimensional entropy
and low-dimensional descriptors
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Abstract: Aiming at the problems of long feature point matching time, high false matching rate and low binocular vision measurement
accuracy of traditional algorithms, a binocular vision measurement method based on two-dimensional entropy and low-dimensional
descriptor is proposed. Firstly, the two-dimensional entropy of the image is used to screen the feature points, filter some useless feature
points, and ensure the stability of the feature points. Then, a low-dimensional SIFT feature descriptor with multiple gradient directions is
constructed to improve the discriminative ability of feature points and to obtain more gradient information of seed points, while using the
mahalanobis distance as a similarity metric for feature point matching and eliminating false matches with the random sampling consistency
RANSAC algorithm to optimize the matching accuracy and to reduce the complexity of the algorithm. Finally the sub-pixel coordinates of
the feature points are obtained by binary quadratic surface fitting, and the spatial 3D coordinates are obtained by triangulation to calculate
the relevant dimensions of the measured object. Taking the continuous casting slab model as the measurement object, the experimental
results show that the average relative error of the measurement is 0.41%, which is 1.45% and 0.72% lower than that of the SIFT
algorithm and ORB algorithm, respectively, and meets the requirements of the measurement accuracy. The correct rate of the feature
point matching improves by 20. 94% , 18. 19% and 11. 38% compared with that of the SIFT, BRISK, and ORB algorithms, and the time
taken for feature point matching reduces by 57. 48% compared with SIFT, which verifies the accuracy and efficiency of the algorithm.
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Fig. 1  Simplified continuous casting slab deburring model
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Fig.2  Binocular vision measurement process
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Fig.3  Plot of 2D entropy vs. feature points
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Fig. 4 Feature point screening process
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Fig.5 Neighbourhood division of feature points
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Fig. 6  Generation process of new seed points
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Table 1 Calibration results of binocular

camera internal parameters
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Table 3 Comparison of test results

Parameters in the left camera Parameters in the right

2294.3 7.2 884.1 2320.0 9.0
0.0 2290. 1 664. 5 0.0 2313.4
0.0 0.0 1.0 0.0 0.0

Algorithm Number of feature points
camera SIFT 144
743. 8 Algorithm in this paper 98
624.3
1.0
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Table 2 Calibration results of binocular

camera external parameters
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Fig. 9 Matching effect diagram of the algorithm in this paper
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Fig. 10 Matching point pairs
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Coordinates of matching points

Point Left image pixel coordinates/pixel Right image pixel coordinates/ pixel World coordinate system coordinates/ mm
A (671.847,331. 444) (447.898,331. 444) (26.293,122.871,1 145. 685)
B (569.726,394. 15) (329.702,393.984) (92.612,68.692,1 068. 956)
C (575.000,559. 000) (340.000,559. 000) (92.083,54.165,1 016.984)
D (1142.210,663.552) (889.920,663. 840) (165.653,54.165,1 016.984)
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Table 5 Comparison results of four algorithms

Number of coarse
Matching algorithm

matching point pairs

Number of correct

Correct rate /% Total time /s

matching point pairs

SIFT 144
BRISK 89
ORB 100
Algorithm in this paper 78

64 44. 44 5.428
42 47.19 1,542
54 54.00 1. 006
51 65. 38 2.308
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Table 6 Measurement results of continuous

casting slab model

Edge Measurement results/mm Actual size/mm  Relative error/ %

AB 101.017 2 100 1.017 2
BC 80. 340 2 80 0.4253
cD 266.263 2 263 1.240 8
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Table 7 Measurement accuracy analysis

Algorithm Ranging length/mm Actual size/mm Absolute error/mm Relative error/%
SIFT 80 81.490 7 1.490 7 1.863 3
ORB 80 80. 906 9 0.906 9 1.133 6
Algorithm of this paper 80 80.3309 0.3309 0.413 6
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