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Detection method for intersection points based on gradient-histogram
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Abstract: A detection method for intersection points based on gradient-histogram was proposed. The feature descriptor was generated for each

image pixel using gradient of neighborhood pixels. The candidate intersection points were taken from all image pixels according to specific

constraints. The candidate intersection points were clustered into different categories based on Euclidean distance. The subpixel positions were

computed for each intersection points by the weighting method. The proposed method was validated by simulations. The results show that the

method can be used to detect the intersection points of crossing angle 65° ~90° with the precision of 0. 6 pixel and the detection rate exceeds 90% ,

and the precision and detection rate of proposed method is invariant to image rotating. The method is robust to image noise and can satisfy the need

of detecting intersection points on image under normal prospective transformation. It can be applied to the calibration and surface measurement of

structure light 3D reconstruction system.
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Fig.1 Flowchart for the detection method based on gradient-histogram
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Fig.3  Generation method for feature descriptors
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Detection functions of intersection points with

Tab. 1

different crossing angles

LA/ () ENRE/ B ER ol %/ %
90 0.43 100
85 0.48 100
80 0.53 100
75 0.55 100
65 0.50 97
60 5.50 12
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Fig.6  Detection functions of intersection points with

different image rotation angles
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Tab.2 Detection results of intersection points with

different image rotation angles

exess(0)  ERZE/MRR %/ %
10 0.56 100
30 0.46 99
50 0.52 99
60 0.31 99
70 0.34 99
80 0.25 99
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Fig.7 Detection results of intersection points with

different position noise levels
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Tab.3  Detection functions of intersection points with

different position noise levels

WREAEG/ R R ERE/RR Kl 22/ %
0.0 0.43 100
0.5 0.44 100
1.0 0.45 100
1.5 0.45 100
2.0 0.46 100
2.5 0.46 100
3.0 0.46 100
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Fig. 8 Detection results of intersection points with

different SNR
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Tab.4 Detection functions of intersection points with

different SNR

(SWI/dB WSS ERRE/BE R/ %
7.28 30.0 5.86 47
8.61 25.0 1.52 84
10.32 20.0 1.17 96
12. 64 15.0 0.91 97
16.02 10.0 0.58 99
18.49 7.5 0.48 99
21.97 5.0 0.44 100
27.97 2.5 0.43 100
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Fig.9 Detection results of intersection points with

different perspective transformations
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Tab.5 Detection results of intersection points with

different perspective transformations
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B - 1 0.59 95
A -2 0. 60 99
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