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Surface Defect Detection in Transparent Objects Using
Polarized Transmission Structured Light

Wang Wei, Wang Jie, Huang Yiyang, Yue Huimin , Liu Yong
School of OptoElectronic Science and Engineering, University of Electronic Science and Technology of China,
Chengdw, Sichuan 611731, China

Abstract Transparent objects such as glass and lenses are commonly used in optical systems, and their surface
quality greatly affects the performance of the host systems. Considering polarization characteristics of light, surface
defect detection method using polarized transmission structured light is proposed. The constructed transmission
system generates {ringe-encoded polarized structured light for projection onto the surface of the measured object.
The structured light deforms after passing through the object. Then, the deformation fringes are collected, phase
information is extracted, modulation is solved, and surface defect information is obtained from the measured object.
Experimental results show that the proposed method can eliminate the effect of dust and improve the signal-to-noise
ratio for detection. Therefore, the proposed method can be suitable for surface defect detection in transparent
objects such as flat thick lenses and high-curvature optical lenses.

Key words measurement; surface defect detection; transmission optical element; polarized transmission structured
light; fringe modulation
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Fig. 5 Relationships between polarizer and original result. (a) Result with polarizer; (b) result without polarizer;

(c) comparison of the two results
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Fig. 6 Experimental results. (a) Binarization of dusts; (b) binarization of modulation result; (c¢) overlap data of
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Fig. 7 Experimental results of the plate glass in the reflected structured light and the polarized transmission structured

light. (a) Polarized transmission structured light; (b) reflected structured light; (¢) comparison of fringe quality;

(d) comparison of results for the vertical line part in Fig.7(a) and Fig.7(b)
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Fig. 8 Test experiment of optical lens for reflected structured light and polarized transmission structured light. (a) Fringe
pattern of reflected structured light; (b) fringe pattern of polarized transmission structured light; (¢) comparison of

fringe quality for two methods

(@) ©)

B9 B 5 &5 40 o't A i 4R 125 S5 465 49 D' Y D't 2 325 B A TN S 8 A IR R EE 45 2R . (a0 S S 5 4O 5 (b) Ml FR 328 31 S5 408

Fig. 9 Modulation results of optical lens detection experiment for reflected structured light and polarized transmission

structured light. (a) Reflected structured light; (b) polarized transmission structured light
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Fig. 10 Experimental results of pitting defect detection on lens surface. (a) Original result of modulation detection;

(b) binarization of dust distribution; (c) binarization of original result; (d) overlap data of Fig.10(b) and Fig. 10(c);

(e) defect distribution results after dust removal
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