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Estimating the Pedestrian 3D Motion
Indoor via Hybrid Tracking Model
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Abstract Focusing on the problem of self-occlusion in the
field of human motion tracking, the paper deals with an algo-
rithm for detecting the pedestrian limbs self-occlusion probabil-
ity model. First, the algorithm defines the self-occlusion state
probability model based on a Markov model. Second, the pa-
per proposes a hierarchical skin model using ellipse skin model.
Last, the algorithm changes the detection of pedestrian limbs
self-occlusion to the calculation of the self-occlusion state tran-
sition probability. The result of experiment shows that the al-
gorithm has a higher accuracy.

Key words  Self-occlusion, Markov model, ellipse skin model,
hierarchical skin model
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The diagram for occlusion state of pedestrian walking
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(a) Corresponding skin-color feature of face
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(c) Corresponding skin-color features of legs
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Fig.2 Skin-color features of limbs on different states
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(b) The curve of distance between barycenters of two arms
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Fig.3 The curve for some skin features of

pedestrian walking
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Fig.4 Pedestrian motion states transition diagram based on

self-occlusion states
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Fig.5 The process of skin color features extraction
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Table 1  The percentages of samples of each self-occlusion
state in all frames
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Fig.6 The skin-color detection results using ellipse skin model

on the poor illumination condition
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