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A Method for Projecting Multiple Stripe Patterns
for High Precision 3D Measurement

Minho Chang?

ABSTRACT

This paper proposes a novel method of projecting a multiple stripe pattern whose intensity profile is sinusoidal. The
sinusoidal stripe patterns are plated with chromium on a piece of glass, and the glass is placed within an optical
projection system. By linearly moving the glass along the direction of the stripe pattern, the projection system generates
the motion blurring effect, and as a result, produces a blurred stripe pattern whose intensity profile is sinusoidal along
the perpendicular direction of the stripe pattern. The sinusoidal pattern improves the measurement accuracy of phase- -
shifting method. Experimental results are provided for three different types of stripe patterns: rectangle, diamond, and
sinusoid.

Key Words : 3D measurement (3 2+ & 3), optical triangulation (34} Z}8), phase shifting (%] 4} o} %), motion
blurring, Graycode, stereo vision
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Fig. 1 3D scanner with Graycode pattern
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Fig. 2 Phase-shifting pattern and Graycode pattern
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Fig. 3 Glass with chrome plated stripe pattern
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Fig. 4(a) Rectangular pattern and its projected image
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Fig. 4(b) Intensity profile of rectangular patterns

intensity

phase angle {rad)
o ~
A

pixclindex

Fig. 4(c) Phase angle of rectangular patterns
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Fig. 4(d) Phase angle error of rectangular patterns
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Fig.6 Shape of a single stripe
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Fig. 7(a) Diamond pattern and its projected image
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Fig. 7(b) Intensity profile of diamond patterns
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Fig. 7(c) Phase angle error of diamond patterns
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Fig. 8(a) Sinusoidal pattern and its projected image
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Fig. 8(b) Intensity profile of sinusoidal patterns
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Fig. 8(c) Phase angle error of sinusoidal patterns
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Fig. 9 Comparison of 3D measurement data with
rectangular pattern and sinusoidal pattern
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