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Enhancement of 3D Scanning Performance by Correcting the
Photometric Distortion of a Micro Projector-Camera System
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leungpook National University

Abstract: A distortion correction technique is presented to enhance the 3D scanning performance of a micro-size
camera-projector system. Recently, several types of micro-size digital projectors and cameras are available. However, there have
been few effort to develop a micro-size 3D scanning system. We develop a micro-sized 3D scanning system which is based on
the structured light technique. Three images of phase-shifted sinusoidal patterns are projected, captured, and analyzed by the
system to reconstruct 3D shapes of very small objects. To overcome inherent optical imperfection of the micro 3D sensor, we
correct the vignetting and blooming effects which cause distortions in the phase image. Error analysis and 3D scanning results
on small real objects are presented to show the performance of the developed 3D scanning system.

Keywords: structured-light, phase-shift, camera-projector system, micro 3D sensor
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Fig. 1. 3D scanning processes of phase-shifted fringe projection.
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Fig. 2. Three phase-shifted projector images.
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(b) After unwrapping.
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Fig. 4. Wave-pattern error of the 3D scanning of a planar object.
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Fig. 12. Projection images of x and y directions.

(a) Captured camera image

(c) After bloom correction.

(b) After average correction.
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Fig. 13. Captured camera image and corrected images.
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(c) Result of the proposed method.
a9 15 vEde] 5 A3t
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(b) Result.
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Fig. 17. Two small objects and their 3D scanning results.
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