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Time-sequential Activity Segmentation and Recognition

for Video Surveillance
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( School of Automation, Nanjing University of Science and Technology, Nanjing 210094 )

Abstract Human motion analysis in an intelligence surveillance system is a hot research topic in computer vision, and

temporal segmentation of human activity sequence is the most fundamental step in human motion analysis. In this paper, an

unsupervised online temporal segmentation algorithm is presented, and then the segmentation result is recognized by HMM.

Firstly, a robust shape encoding scheme is employed to produce a compact representation of human silhouette, and a new

feature called contour point set is proposed. Secondly,

the intrinsic dimensionality of feature sequence and the

corresponding low-dimensional manifolds are determined using SVD, and the break of projecting error of activity sequence

on the determinate manifolds is detected as the segmentation point of the activity sequence. Temporal segmentation results

are recognized by HMM finally. Experiments on two public databases show the effectiveness of the segmentation and

recognition algorithms in this paper.
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Fig. 1 The sketch map of encoding scheme
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Tab.1 Pseudocode of algorithm “TemporalSegment”
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Fig. 3 Example frames of an activity sequence of “dennis”
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Fig. 4 Comparisons of the segmentation results by our algorithm and manually
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Tab.2 The temporal segmentation accuracy on Datasetl

A ERIKE ‘Tﬁff KRR ‘f“’fﬁf
daria 1167 98. 46 lena 1273 97.03
denis 1243 98. 86 lyova 1 266 98. 29
eli 1239 98. 89 moshe 1 240 90. 11
ido 1278 99. 38 shahar 1210 95. 54
ira 1232 93.18
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Tab.3 Recognition accuracy comparison on Datasetl

AT %

aaxm T8 KX ey T AX

4% ik ! Hk
bend 90 84.6 || jack 100 99
Rz 88 83.6 || pjump 74 65.2
run 84 82 | side 100 95. 4
skip 64 59 wavel 86 84.8
Wi 100 94 || wave2 08 93.2
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Tab.4 Recognition accuracy comparison on Dataset2
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