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Development of Non-contact Image Measuring Technique for Evaluating Micro-relief
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Abstract: Assurance of the objectivity and reproducibility is a major key point in wrinkle measurement used for evaluating
the degree of skin aging. The measurement of relief is quickly converted to a non-contact method, of which tools or
instruments do not come in contact with skin directly, to minimize the artificial effects which influence the shape or depth of
the relief. Here, we showed how wrinkle measurement techniques have been changed briefly and compared PRIMOS and
replica method in the point of view of measurement principle and features, the former is non-contact fringe projection tool
and the latter is contact type of the method.
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Table 1. Process of Development for Measuring Micro-relief

Generation Analysis type Model Specification
1 Visual observation of wrinkles A powerful and useful model
ond Production of wrinkle imprints A quantitative and reproducible model Silicon replica
Mechanical tools(Stylus method)
rd . L _ . . . .
3 A better use of wrinkle imprints A quantitative and illustrative model Silicon replica
Using light projection(Shadow)
Laser tools
Transparent method
3D images with color illustrations
4 Wrinkle analysis with non-contact A quantitative model and no deformation Using fringe projection

of skin surface

3D reconstruction of the skin
3D images with color illustrations
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Table 2. Comparison of the Performance of the Various Techniques for the Measurement of Skin Topography .

Method Accuracy  Acquisition time

Measurement area

Special functions/limits

(mm) (min)
Optical 102 <01 Normally 3 ~ 10 cm’ Objects have to be flat, real time
Mechanical < 107 <8 Normally 3 - 10 cm’ Solid or silicone (rigid) objects
Laser 10° < 30 Over than 3 cm’ It takes long time
Transparency 5x10° <0l Small plane areas of 1 cm’ Very shallow depth of field (under 500 ym)
. L. . Shallow depth of field (1 mm)
3 2
Fringe projection 5%10 <01 Over than 60X40 mm Normal Skin (8 em)
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Figure 1. Surface measurement by DMD type of the
fringe projection method.
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Figure 2. Principle of surface measurement by splitter
type of the fringe projection method.
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