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Three-dimensional (31}) shape measuring technology based on laser system has been utilized for many
industrial applications. The 3D shape measurement is essential for the inspection and evaluation of the
industrial products due to promise the product safety. To date, the importance of compactness, mobility,
and high speed measurement on 3D shape measuring technology have been gradually increased. For 3D
shape measurement, we have developed the inner profile measuring technology by use of a ring beam
device which is consisted of a laser diode and a conical mirror, and high speed phase shifting technique
which is based on fringe projection of spatio-temporal conversion. The 3D shape measurenent
technology has been available to industrial applications such as automobile, energy plant and heavy
industry. This report is focused on medical applications for 3D shape measuring technology based on
laser systems, such as total hip arthroplasty, prosthetic socket evaluation, and 3D position registration in
radio treatment system.
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Fig. 1 (a) Design, (b) system with linear stage, and (c)
probe for inner profile measurement. (d) Sample,
(c) optical sectioning profile and (f) 3D data.
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Fig. 2 (a) STL data is obtained from CT. (b) phantom
model is fabricated by 3D printer. (¢) 3D data is
measured by optical 3D method. (d) Mesh data is
converted from 3D data. (e) Comparison between
(a) and (d).
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Fig. 3 (a) Socket design, (b) picture, and (c) mesh data of
prosthetic socket evaluation. 3D data before and
after the correction are compared in (d) and (e)
shown at the different view angles.
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Fig. 4 (a) High speed phase shifting method based on
spatio-temporal conversion and (b) design for
compact 31D camera.
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Fig. 5 (a) 3D position registration for Radio treatment
system and (b) relationship between 3D camera
and phantom model. (¢)—(f) Original images of
phantom model are illuminated by phase shifted
fringe patterns. (g) and (h) show 3D data at differ-
ent view angles.
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