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Abstract Vision-based human identification at a distance in surveillance has recently gained more
attentions. Gait has the advantages of being non-invasive and difficult to conceal, and is also the only
perceivable biometric at a distance. This paper introduces a novel feature representation method for
gait analysis and recognition applications. The method includes following steps: first, silhouette
extraction is performed for each image sequence. Secondly, the distributions of sampled points from
the human local silhouette are analyzed and the gait cycle is detected by a histogram-based approach.
Thirdly, by tiling and dispersing all image frames across one gait cycle in a two-dimensional plane
along a ring frame by frame at a fixed interval, a contextual stances appearance model is built. The
gait appearance model consists of the structural information of the individual silhouette and contextual
silhouettes centered at the current frame in the polar-plane. With a designed invariant histogram-based
descriptor, the gait appearance characteristics are described as a sequence of shape distributions.
These distributions are finally used to achieve gait recognition based on Jeffrey divergence matching
criterion and dynamic time warping technology. Recognition capability is illustrated by an 87. 59%

CCR on Soton database and the result shows that our approach outperforms existing methods.
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Fig. 1 Silhouette extraction. (a) Original image; (b)

Silhouette result (Images from Soton database).
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Fig. 2 Gait cycle determination. (a) Sample and bins and (b) Variation of the signature over frame number.
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Fig. 3
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Illustration of the silhouette descriptor. (a) Diagram of the polar histogram bins; (b) Example histogram for

samples of the control point P; in (a). (Dark=large value).
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Fig. 4 Tllustration of the contextual silhouettes descriptor.
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Research Background

Gait as a biometric is appealing because of its unobtrusiveness and information can be observed at a distance. Gait
recognition and analysis are becoming increasingly important in the contexts of surveillance, intelligent user interfaces, etc.
Over the past few years, significant progress has been made in terms of the diversity of gait recognition algorithms.
Particularly, the techniques relying on the information feature contained in binary silhouettes of walking humans are of much
interest since they do not presume the availability of any further information. Silhouette-based gait recognition methods can be
classified into two basic categories: state-space methods and spatiotemporal methods. Our work is more closely related to the
former. However, we emphasize the change of the feature spatial relationships over dynamics, rather than exploit the only
attributes of the individual features. We introduce a histogram-based description which represents the appearance of gait as a
combination of the distributions of the individual silhouette and the contextual stances. We employ Jeffrey divergence and
dynamic time warping for measuring the similarity of the appearance models among detected moving figures. Furthermore, a
histogram-based approach detects the gait cycle. The experimental results on Soton database demonstrate that the proposed
approach has an encouraging recognition performance. Our work is supported by the National Science Foundation of Ningbo
City under grant No. 2008A610011 and the Natural Science Foundation of Shaanxi Province under grant No. 2006F48.
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