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A Dual-Lens Laser Surface Profile Measurement Method for Solving the
Problem of Light Stripe Occlusion
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University of Chinese Academy of Sciences, Beijing 100049, China

occlusion in the single-lens laser triangulation method. First,

Herein, a dual-lens laser profile measurement method was proposed to solve the problem of light stripe

we experimentally observed and explored the
distribution of light stripe in the sensor and its reasons for the formation. Moreover, we analyzed the surface

measurement;
OCIS codes

morphology of the object, the relation between the optical system and light stripe distribution, and the light stripe
dual-lens data were fused based on the minimization of variance. Experimental results show that the proposed dual-

distribution effect on three-dimensional reconstruction. Then, based on the direct incidence laser triangulation

Bl

principle, a dual-lens measuring system was designed. Morphological processing combined with a gray-scal
Key words

dual-lens triangulation method;
120.4290; 120.6650; 150.3040

centroid method and other algorithms was used to extract the center coordinates of the light stripe. Finally, the
reconstruction

—

=]

lens can solve the problem of large-area morphology loss caused by light stripe occlusion and reconstruct the complete
envelope of the object's surface morphology. Furthermore, the associated data loss ratio was less than 0.5%
light stripe;

loss of profile;
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Fig. 1 Light stripe occlusion phenomenon. (a) Self-occlusion; (b) physical map; (¢) CMOS acquisition map

e S FUAL 1 By 1 B /N LN RO TR LG 4%
WA 2 Ca) iz o B S RE B O 25 P4 AN [, DR
BB AE SO E A R 5 26 52 3. A SO Al — 7

W] b /NYE Bl N B 644 B B iR s Al ok,
B 2Ca) B a LRAVE 58 TR — 7 ) _L/NE Rl HH B 24
e BREFR 2 XL I 2C) PR b R4 &,

B2 e XS AEK . (O TPE (b)) CMOS REE
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Fig. 3 Loss and intersection of light stripe. (a) Loss and intersection of light stripe caused by

laser divergence angle; (b) loss and intersection of light stripe caused by depth of field
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Fig. 6 Structure of dual-lens system. (a) Model map; (b) physical map; (c¢) dual-lens direct incidence

laser triangulation support structure
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Table 1 Percentage of missing data in the full data %
Data source Lens cover Cylinder Key 1 Key 2 Coin
Left lens 10. 39 2.52 2.02 1.57 19.91
Right lens 8.07 4,17 1.42 0.99 1.62
Data fusion 0. 34 0.43 0.1 0.11 0.45
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Fig. 13 Comparison of single and double lens recovery results. (a) Single lens recovery result;

(b) dual-lens recovery result
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Table 3 Fitting coefficient of offset

First-order .
Surface type Constant term

coefficient

Lens cover —0.0003553 0.1045

Cylinder —0.0033 0.5666
Key 1 0.0011 —0. 3607
Key 2 0. 00009605 —0.0309

Coin —0.0003487 0. 0563
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