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Abstract: In many virtual reality applications the virtual human, as the digital representation of human, is one of
the most important elements to improve the interactive capability and immersive experience. However, it remains a
challenge for modeling virtual human to synthesize natural and controllable motions. This paper presents a novel
method for motion synthesis based on functional data analysis. A low-dimensional functional space is constructed
from a set of example motions by using functional principal components analysis. This functional space can not
only discover the true dimension of the examples, but also provide an approach to synthesize natural and smooth
motions with purpose by controlling the coefficients of each functional basis. This synthesis process is very efficient
because there is no time-consuming calculation, which can meet the requirement of real-time applications. The
experiments have proven the robustness and effectiveness of this method.
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Fig.2 Representing a set of functional data in functional form
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Fig.3 The first three functional principal component curves of the functional data in Fig.2
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Fig.4 A synthesized functional data passing through a given point
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Fig.5 Eigen value of each eigen motion Fig.6 Space spanned by the first two functional PCs
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Fig.7 Synthesized motions with coefficients sampled in Fig.6
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Fig.8 Synthesized motion from walk to run Fig.9 Synthesized motion from upstairs to downstairs
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