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Development and Evaluation of System for 3D Visualization
Model of Biological Objects
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SUMMARY

Nondestructive methods such as ultrasonic and magnetic resonance imaging systems have many advantages
but still much expensive. And they do not give exact color information and may miss some details. If it is
allowed to destruct a biological object to obtain interior and exterior informations, 3D image visualization
model from a series of sliced sectional images gives more useful information with relatively low cost. In this
paper, a PC based automatic 3D visualization system is presented. The system is composed of three modules.
The first module is the handling and image acquisition module. The handling module feeds and slices a
cylindrical shape paraffin, which holds a biological object inside the paraffin. And the paraffin is kept being
solid by cooling while being handled. The image acquisition module captures the sectional image of the
object merged into the paraffin consecutively. The second one is the system control and interface module,
which controls actuators for feeding, slicing, and image capturing. And the last one is the image processing
and visualization module, which processes a series of acquired sectional images and generates a 3D
volumetric model. To verify the condition for the uniform slicing, normal directional forces of the cutting
edge according to the various cutting angles were measured using a strain gauge and the amount of the
sliced chips were weighed and analyzed. Once the 3D model was constructed on the computer, user could
manipulate it with various transformation methods such as translation, rotation, and scaling including arbitrary
sectional view.
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Fig. 1 Object handling and image acquisition module.

Fig. 2 Sample mold.
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Fig. 3 Cutting device.
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Fig. 4 System control and interface module.

Fig. 5 Image acquisition and processing
module.
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Fig. 7 Process diagram of isosurface con-
struction.

Fig. 8 Sliced sectional images of a pine-
nut.
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image of external

internal feature of a pine-nut.

Fig. 11 Wire-frame
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chips according to

various cutting angles.

Fig. 10 Standard deviation of weight of
sliced
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(a) External

(b) Internal

Fig. 12 Rendered external and internal fea-
tures of a pine-nut.
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(b) Sectional view

Fig. 13 Visualization of external and inter-
nal feature of a pine-nut.
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