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Structured Light Encoding Stripe Edge Detection Based on
Grey Curve Intersecting Point

Wu Haibin Yu Xiaoyang Guan Congrong
(Harbin University of Science and Technology, Harbin, Heilongjiang 150080, China)

Abstract Based on analysis of reasons for structured light encoding white-stripe diffusion and practical edge shape,
an intersecting point method with sub-pixel precision is presented which can detect multiple edges simultaneously and
eliminate the influence of diffusion. Two groups of grey encoding patterns with inverse grey value each other were
projected onto the measured surface., and then points with larger grey gradient in the two groups of intensity images
were selected as reference edge points. Intersecting points of corresponding curves fitted by reference edge points
were treated as edges. The adaptability of intersecting point method to two main error factors such as measured
surface sloping and defocus in structured light system was analyzed. The detection principle and error factor analysis
are presented. Finally, edge detection experiment was done. Experimental results show, the detection relative error
is less than 1% for encoding stripes wider than 4 pixels, and the method can eliminate the influence of measured
surface sloping and defocus.
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Fig. 1 Stripe edge shape and first difference. (a) Edge grey value by zoom capturing, (b) edge grey gradient by

zoom capturing, (c¢) edge grey value by normal capturing, (d) edge grey gradient by normal capturing
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Fig. 2 Intersecting point edge detection method. (a) Grey
encoding by inverse grey value, (b) grey value curve,

(¢) algorithm flow chart
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Fig. 3 Relationship between stripe width and surface
sloping
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Fig. 4 Relationship between image grey value and surface sloping. (a) Measured surfaces with different slope ratio,

(b) grey value curve
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Fig. 5 Structured light measurement system
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Table 1 Edge detection results of flat surface

Stripe width /pixel

Measurement method Maximum error /pixel

Relative error /% Mean square deviation /pixel

Binary 1 12.5 0. 60
8 Interpolation 0. 42 5.25 0.31
Intersecting point —0.07 0. 90 0.06
Binary 1 25.00 0. 40

4 Interpolation — — —
Intersecting point 0. 26 6. 50 0.21

2P GBS AR A I 45

Table 2 Edge detection results of flat surface (defocus)

Stripe width /pixel

Measurement method Maximum error /pixel

Relative error /% Mean square deviation /pixel

Binary 1 12.5 0.75
8 Interpolation 0.61 7.62 0.42
Intersecting point 0. 06 0.75 0. 05
Binary 1 25.00 0.74

4 Interpolation — — —
Intersecting point 0. 27 6.50 0. 20
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Fig. 6 Edge intersecting points position. (a) focus,

(b) defocus
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