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Subpixel Matching of Three-Dimansional Imaging System Using

Binary Spatiotemporal Encoded Illumination
Zhang Haihua

Li Yong Lu Shijiang Chen Liangfeng
(Institute of Information Optics, Zhejiang Normal University, Jinhua, Zhejiang 321004, China)

Abstract Severval camera pixels are usually corresponding to one projector pixel in three-dimensional (3D) imaging
system using binary spatiotemporal encoded illumination. A novel method is proposed for subpixel image matching of

camera and projector to increase the measurement precision and data density. The phase distribution of image
captured by camera is obtained with sinusoid fitting on temporal direction, according to the binary spatiotemporal
encoding strategy and the low pass filter characteristic of two-dimensional transfer function of measurement system.
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Because of the direct ratio of the phase distribution and projector pixel the corresponding point pairs between the
Key words

=

image of projector and camera can be identified through the phase distribution with subpixel accuracy. The
profilometry under the same experimental condition.

matching
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experimental results show that the measurement precision of the 3D imaging system is increased about one order of
OCIS codes

magnitude by using proposed method, and its measurement precision is similar with that of the phase measurement

machine vision; three-dimensional shape measurement; binary spatiotemporal encoding; subpixel
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(a) Single-line error distribution and (b) test error histogram before subpixel detection; (c) single-line error

distribution and (d) test error histogram after subpixel detection; (e) single-line error distribution and (f) test error

histogram in PMP system
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