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A Method for Accurately Assembling Virtual Objects

Kiyoshi KIYOKAWA, Haruo TAKEMURA, Yoshiaki KATAYAMA, Hidehiko IWASA and
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Immersive solid modelers have many advantages over traditional CAD-based modeling tools in designing three
dimensional (3-D) objects in virtual environments. However, it is difficult to manipulate virtual objects precisely
without force or touch feedback. Our VLEGO, an immersive solid modeler that incorporates features of objects
manipulation method from block toys, assists one in accurate and easy manipulations on virtual objects without
force or touch feedback. In VLEGO, 3-D objects can be designed by assembling a few kinds of primitives and
VLEGO has the following three features. First, all primitives have grid constraints on their alignment so that their
positions and orientations are limited discretely. Second, the system automatically detects if primitives in hands
collide against other primitives and adjusts their positions to avoid the collision. Finally, VLEGO supports various
two-handed operations and hence it make design environment intuitive and efficient. We show an empirical study
to evaluate the effectiveness of collision detection on assembling virtual objects in VLEGO.
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