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Phase shifting fringe profilometry based
portable 3D measurement system
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Abstract; A portable 3D visual measurement system based on stereo vision and a phase-shift grating was es-
tablished to implement global 3D profile measurement for a free-form surface object and some corresponding al-
gorithms were analyzed. Firstly, the local data were calculated by using the stereo vision principles, phase
shifting profilometry and a multi-frequency heterodyne method. Then, multi-view registrations were achieved
by using a target plane. Finally, global measurements were achieved through noise filtering, optimized regis-
tration and redundancy filtering for measurement data and complete data were obtained. The experiments were
performed to verify the feasibility and accuracy of the system. Experimental results show that the measurement
accuracy is about 0. 04 mm; single view measurement costs are approximately 10 s; data processing and regis-
tration of two neighbor views consume almost 20 s. It indicates that the system can rapidly and completely ac-
quire 3-D surface data of an object with high precision and it can satisfy the application requirements of general
objects.
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Tab.1 Results of scanning precision test
True height ~ Measurement Absolute
Plane no.
/mm height /mm  deviation /mm
Ref. 0 - -

1 (left) 2.0 2.039 0.039

2(left) 4.0 4.016 0.016

3(left) 6.0 6.002 0.002

4(left) 8.0 8.001 0.001

1 (right) 2.0 2.041 0.041

2 (right) 4.0 4.059 0.059

3 (right) 6.0 6.066 0. 066
4 (right) 8.0 8.072 0.072

Average - - 0.037
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