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A Practical Study of 3-D Image Measurement Based on Pattern Projection
Techniques
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Most of the recent 3-D image measurement methods have employed certain
pattern projection techniques because of their higher reliabilities. Especially, the
intensity-modulated technique can detect more stripe addresses by a single
projection and therefore is very much expected for its practical use in near future.
The traditional techniques of this type, however, have encountered several serious
problems where 3-D measurements are difficult in speed and accuracy or fatally
impossible for unknown objects.

In this study, the problems mentioned above were analyzed from the viewpoint
of practical use and several original methods were proposed in order to solve them.
These methods were evaluated by various experiments and the results proved their




validities.
This thesis consists of six chapters:

Chapter 1 presents the background and aim of this study with the outline of 3-D
image measurement and pattern projection techniques.

Chapter 2 describes the problem that no pattern image with any ideal intensity
range can be obtained from the measurement object whose surface is unknown of
the reflectance, color distribution or so, and proposes original techniques for
controlling projection pattern intensity distribution and for processing monochrome
projection images by multicolor analysis.

Chapter 3 presents the problem that it is impossible to detect enough number of
stripes for 3-D information of the measurement object with size or position
unknown, proposing the novel technique for adjusting the angle and the space
frequency at each projection.

Chapter 4 shows that it becomes more difficult to detect stripe addresses in
sufficient accuracy as more stripes are projected in the pattern, and solves this
problem by the technique of optimal intensity-distribution projection proposed
originally.

Chapter 5 introduces the most serious problem in the traditional phase analysis
methods, namely, disability to calculate absolute phase values and absolute depth
ranges from observed image data. The solution of this problem is given by
intensity-phase analysis in use of the optimal intensity-distribution projection
proposed in Chapter 4.

In Chapter 6 concludes this study with the summary from the viewpoint of
practical purpose. That is, the projection pattern parameters have come to be
automatically adjustable according to the characteristics and environments of
measurement objects, enabling 3-D image measurement in speed and accuracy good

enough for practical use.
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