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Introduction and Application of a New Concept of
Generic Offset to Distance Field Space Model

SHINJI TOKUMASU,T HISAYUKI TATSUMI,! YASUYUKI MURATIf
and MI1SATO Nioftt

The Distance Measure Model (DMM) was introduced on this magazine as a more robust and
more flexible geometric model than conventional ones. This is because the proposed model
implemented a new concept “Distance Measure” and treats an object as a part of the mother
space which embeds it. In this paper, a much newer concept: “Distance Field Model (DFM)”
is introduced by re-creating the DMM as the new model which is based on “Distance Field”
instead of distance measure. Then, in order to make use of the DFM as a geometric model,
a new geometric concept “generic offset” is introduced. Moreover, several new concepts of
the DFM such as “super ball offset”, “super ball fillet” and “convex envelope” are derived
from the concept, as the new features never given before. Finally, the DFM is examined and
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verified by numerical simulations with respect to these concepts.
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Fig.1 Distance field data.
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Fig.2 Generic offset by super-ball (Super-ball offset).
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Fig.3 Distance field of super-ball offset.
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Fig.4 Super-ball decision test.
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Fig.5 Super-ball offset and curvature constraint.
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Fig.6 Auxiliary map for Theorem 1.
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Fig. 7 Auxiliary map for fillet operation.
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Fig.8 Results of geometric simulation.
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