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Abstract: An unsupervised learning approach for analysis of human motion is proposed. In this approach, by
learning a set of hidden Markov models under constrains of minimal descript length criterion, a continuous gestures
sequence could be segmented and clustered, and thus the segments and labels of the original sequence are
automatically extracted. The approach contains two steps. First continuous gestures are discretized and an original
solution is found in discrete domain based on MDL criterion. Then coming back to continuous domain, a set of
HMMs is learnt under constrains of MDL criterion, The HMMs exploit richer dynamics and thus generate better
results. Experimental results by using real human gesture data demonstrate the effectiveness of the approach.
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Fig.1 System framework
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Original sequence: ’abcdabcdbcdabab ‘

Repeat patterns: ’bcd ‘ ’abcd ‘ ’ab ‘ ’cd ‘
I i T T

Compress ratio is: 2 | | 0

Select “bed”as the most compressive

The generated new sequence is:

| aAaAaAabab | A=bed

Repeat above steps, the final result is:

TR N2 M

a b cdabcdbcdabaywb

Fig2 An example of COMPRESSIVE algorithm
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Fig.3 The samples of three primitive, which are O, X, B from left to right respectively.

1
D(A,,2) = —llog(0, | 2,)~log(O, Iib)|+T—|10g(0b | 4,)=log(O, | 4,)
b

; (&)

Two samples of each primitive are showed in the figure
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Fig.4 Tracking results Fig.5 The samples of hand position and clustering results
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Fig.6 The extracted primitives: 1,3 compose O; 2,7 compose X; 3,4 compose X; 3,5,6 compose B
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