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The development and evaluation of a transparent 3D model from the internal structure of original objects

Yuhei SUZUKI, Shogo TAKAHASHI, Ayano MASUGI, Katsuhiko TAKI and Shigeomi KOSHIMIZU

We produced transparent models that visualize the internal structure of original objects, utilizing latest 3D imaging
devices such as X-Ray CT, engineering software and processing technique. Whereas the models produced with a 3D printer
usually have several shortcomings, including cloudiness in vertical direction and limitations in size, material and durability,
the new method enables us to produce a low-cost, high-quality transparent models by effectively coordinating each step in
the procedure. As an example application of this method, we produced transparent models that visualized internal shapes of
garden hoses and conducted an experiment and evaluation using them. These transparent models are effective for the
observation of internal phenomena and state. Thus, this method of reverse engineering has great potential applications in the

areas of industrial products, medicine and education.
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#1 normal shape #2 mildly squashed
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#3 halfway squashed #4 fully squashed
Fig.1 Four differently shaped hoses for 3D scanning
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Fig.5 A resin model of the
inner shape of a hose

Fig4 The wax block after
cutting work

Fig.6 A transparent model
with hose connector

Fig.7 Bubbles diminishing
by water flow
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Fig.8 The result of evaluation of a 3D model relative to a original object
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