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Accurately extracting full resolution
centers of structured light stripe

XIONG Hui-yuan,ZONG Zhi-jian,CHEN Cheng-he
(Modern Design Technology Center , Engineer School of Sun Yatsen University ,Guangzhou 510275 ,China)

Abstract: Extracting the center of a stripe is one of the key techniques of a structured light measure-
ment system. An approach to increase the extracting resolution for the centers of a laser stripe and the
extracting precision is investigated. Firstly, full resolution initial centers of the light stripe is presented
based a threshold algorithm. Then, the gray grades of the field along the initial points of the stripe are
calculated with a Sobel operator,and the normal direction at the initial points of the stripe is calculated
by the Bazen method. Finally, the energy centers of the stripe are accurately gained in the normal di-
rection. A contrast experiment in the V-shaped test block with a camera in resolution of 768X 576 indi-
cates that the resolution of the centers is 1086 dots without redundance, and the number of effective
dots has increased by 42. 5% as compared with that of barycenter method. In addition, the average dis-
tance between the extracting corners and the line fitted by the extracting centers is the shortest one,
only 0. 294 and 0. 306 pixel. The proposed method can calculate exactly the normal direction of the
stripe,and computing time is 75. 8 ms. Experiments show that the approach can avoid a mini density
for a large curvature surface of the measured object and can get full resolution centers,it is suitable for
online accurate measurements.
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Fig.1 Measuring scene
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Fig. 2 Structured light stripe image
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Fig. 5 Results with the approach in this paper
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Tab.1 Comparison of experimental results
HOE XHL7] AIi
KB (dov) 762 1133 1086
PTSL ] (ms) 19.460 9 84.981 2 75.8

y=—1.065 956 * x+414. 483 156
y=1.174 296 * z+306. 218 185

HamEL#

D 5 B 00 -3 B (pixeD)
1 5. 45 B 15 (pixel)

0.415 723,0.506 867
48.327 140,362. 968 55

y=—1.066 655 % x+415.144 611 y=—1.065 880 % x+414.099 572 5

y=1.174 824 % x+306.573 621 y=1.174 935 * z+306. 603 313

0. 382 302,0. 400 599
48.437 210,363. 478 818

0.294 025,0. 306 714
47.971 947,362. 967 233
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