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Approach of automatically identifying valid measure area
by using modulation segmentation for 3D profilometry

HE Hartao, TAO Tao, CHEN Mingyi, GUO Hong wei
( Precision M echanical Engineering Department, Shanghai University, Shanghai 200072, China)

Abstract: An approach to identify the valid measure area automatically by using threshold segmentation
with respect to the modulation for 3D profilometry was provided. The existing fringe projection technique
cannot effectively deal with the invalid measure area due to local shadows, irregular reflectivity, fringe dis-
continuities, unlighted background, under-sampling, etc. The phase data from the invalid areas will have no
effect on the data from the valid areas by using temporal phase unwrapping. The modulation from the ir
valid area is significantly lower than that from the valid measure area. Deriving from the image segmenta
tion concept, the method can calculate iteratively the optimal threshold of the segmentation for autom atically
identifying the valid measure area by analyxing the modulation histogram. Thus it makes a single view
measurement procedure automatic. T he resulting phase of a 3D shape of an automobile headlam p reflector is
also presented to verify the advantages and the reliability of the method.
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Fig.1 Experiment of an automobile headlamp reflector

Fig.2 Fringe pattern of the single view with invalid ar

eas marked blank
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(d) Phase distribution segmented by incorrect threshold

(a)

(a) Phase distribution with invalid areas
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Fig.3 Example of identifying the invalid areas
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(b)
(b) Histogram of t he modulation distribut ion and calculat
ed threshold
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(c) Phase distribution wit hout invalid areas w hich are seg

mented and identified automatically
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