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One idea to reduce deformation computation cost is approximately generating deformed
shape using reduced number of nodes; reduction of the number of nodes almost proportion-
ally reduces computation cost, and interpolation using curved surface contributes to presen-
tation of smooth surface. Another idea is accelerating the computation process using an ad-
vanced computing emvironment such as GPU. Our preliminary study is suggesting that the
computation of the IRDM model is well suited to parallel computation using GPU.

6.2 Memory consumption

Regarding memory consumption, IRDM of present implementation requires a relatively large
amount of memory and not applicable to practical application. Data compression method
to solve this problem has been investigated, and our preliminary experiment suggests that it
is possible to compress the data to approximately one-hundredth of original size by taking
advantage of similarities of impulse response waves related to nodes that are geometrically
close each other.

This compression method is expected to expand the area of application. For example, the size
of IRDM data of the cat model is approximately 4GB. Since the data must be held in main
memory during interaction, the computer that is available for the interaction is limited to
relatively high specification machines. Also, the data size is somewhat too large to transmit
over the Internet. If the data is compressed to 40MB, it is easily handled using most current
computer systems and network connections.

6.3 Evaluation using subjects

Finally, evaluation of reality becomes an important topic of research, and as a basis for the
research, methodology to quantify reality of dynamic interaction with deformable object must
be established.

7. Conclusion

In this chapter, a novel approach to implement real-time interaction with deformable objects
was presented. A core idea of the approach is modeling deformation using a set of impulse
response data and computing deformation by convolution of interaction force with the model.
The idea was experimentally implemented and evaluated through experiments. Also, an ex-
tension of the model to represent non-grounded object is discussed, by which manipulation
of deformable object was enabled.

Finally, it should be noted that our approach is just one implementation of precomputation-
based deformation model. A model of this kind has problem of trade-off between number of
precomputed interaction and reality of presentation. The problem may be alleviated by intro-
ducing assumptions that effectively prevent combinational explosion of interaction patterns
and by compressing precomputed data based on similarity of response. Further investigation
is needed to find better representation of precomputation-based models. We hope that this
paper will stimulate the discussion for such investigation.
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