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Specular highlight suppression method based on linear diffuser
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Abstract: Due to the strong reflection property of materials with smooth surfaces like ceramic and
metal, it will cause saturation and the highlight phenomenon in the image when taking pictures of
those materials. Focused on that problem and taking advantage of the diffusion effect of the diffuser,
we design a highlight suppression system based on the linear diffuser. Primarily, we theoretically ana-
lyze the diffusing principle of the linear diffuser. Besides, we also analyze the highlight suppressing
effect of the diffuser with reflected radiance of the highlight points. Then, we build up the system
platform and complete the camera calibration and projector calibration. Finally, we implement 3D ex-

periments on objects with strong reflecting surfaces like ceramic plate and marble can. Experimental
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results show that with the help of the linear diffuser, the highlight caused by the strong reflecting sur-

face can be well suppressed. The highlight pixel numbers of marble can, ceramic plate, flower pot and

cup are decreased by 19.6 times, respectively, 5.6 times, 4.4 times and 3.9 times, respectively.

Diffuser can reduce the reflected radiation of highlight points and suppress highlight. Three-dimen-

sional reconstruction results show that highlight areas were significantly reduced.
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Fig.1 System platform
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Fig.2 Camera calibration device
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Fig.3 Projector calibration based on orthogonal Gray code
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Fig.4 Projection phase shift image

P 5 S BOb 5 R ™ BB i R B 48
B = ZEFL A X L SC R A5 0 b B S (a0 W A
A R B A T 1 8 vk R ) DL AR L O R
BRI TR A RO 5 (h) SR T R
i =AE AP, B 02 i X0 R T R e A A AE
T AR BB B 5 Co) I AR I O Y =
eGP NI Al DL AL T BB
o O DX 8 78 /0 R SR Y TR 5 0 A
240« 320 5 0 9ICRE 28R S0 T . L AT 5 B O
DX I 2% A RCR IR T 5(b) .

o)

(a) KEEF i (®) Ry Btz (c) Iny™ Btk

(a) Marble cans (b) Without diffuser (c) With diffuser

5 Z4edEin LA

Fig.5 Comparison of three-dimensional reconstruction
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