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Shape Generation by Boolean Operations between Platonic Solids

AKITO NAKANO™'  AKIRA WAKITA™!

In recent years, researches on the interface have been getting popular, which helps designers to edit shapes of 3D computer
graphics models in the physical world. Design of these interfaces falls into two approaches; materialization of virtual primitive
shapes and computerization of hand tools. However, these interfaces are getting lower benefits because the precision and speed
of 3D scanning technology is making rapid progress. The computational interface is necessary to expand our creativity with the
use of fast computation. Therefore, we have developing the system which generates shape patterns by the boolean operations
between platonic solids. When multiple objects intersect each other, the interference or removed shape is often unexpected for

designers. Computers aid shape discovery of designers, showing the possibility of shapes.
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Figure 1 Shape-pattern generation system “ASOM2”
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Figure 2 Tetrahedron interface is above the ground, as

sandwiched in between hexahedron and dodecahedron interface.
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The result of boolean operation (D 6 T) ¢ H.

&=0R @=OR  &6=NOT, p=OR 5=AND, @=OR

& & &

8=O0R, @=NOT &=NOT, p=NOT &=AND, @ =NOT

[N [N
L

8=OR, @=AND &=NOT, 9 =AND & =AND, ( =AND

4 4

M4 HAHE (TSH) oD DR/ NZ —1 . §=0R, ¢=AND
DFE & §=NOT, 9=AND OGE L LR RS
7=. 8=AND, g=AND DEFE5D L HITIRBHEHR L T L )
BaEbds.
The result of boolean operation (T 6 H) ¢ D. The
patterns generated from 6=OR, ¢=AND and 6=NOT, ¢=AND
end in much the same way. Sometimes the result disappears e.g.
8=AND, ¢=AND.

Figure 4
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Figure 5 Platonic solids interfaces. Starting from the left,
tetrahedron, hexahedron, octagon, icosahedron and

dodecahedron interface.
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Figure 6 The configuration of hexahedron interface.
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Figure 7 Red circle is showed where the green color is

detected (right). Acrylic ball is at the same position (left).
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Figure 8 Shape-pattern generation software.
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