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Multi-scale feature based double-layer HMM and
its application in behavior recognition
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Abstract : Learning from multi-scale and mulii-distinguish atiributes of human beings’ visual perception and aiming
at human movement behavior recognition in intelligent video surveillance system, a double-layer hidden markov
model ( DL-HMM) is developed based on multi-scale behavior features. Considering the human behavior character-
istics, the number of HMM states is according to the number of key gestures selected. Discovering the relationship
between the multi-scale structures hidden in the human movement behavior, two different scale features-human mo-
tion trajectory and wavelet moment of human gesture’ s edge, are applied respectively in two layers of DL-HMM, so
as to provide more scale information about behavior. Experiments, using Israel Weizmann human behavior database
and human actions indoor recorded by ourselves, show the five-state HMM more accords with the human motion be-
havior characteristics, and the five-state DL-HMM based on multi-scale feature has a higher recognition rate com-
pared with traditional methods using one layer HMM.
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