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Abstract  This paper presents a framework of combining Bayes rule with Hidden Markov Model
(HMM) to recognize human identification by gait, indoors. First, the monitored human motion
is detected mainly by a three-frame differencing algorithm. Then, a curve of centroid on the ob-
ject”s motion can be acquired. The curve is transformed into the observation sequence of its cor-
responding HMM by adaptive filtering, median filtering, line fitting, rotating equivalently, nor-
malizing, nearest neighbor clustering, and cycle extracting in turn. During the process of training
the HMM with Baum-Welch algorithm, the original parameters of matrix B is modified statisti-
cally by Viterbi algorithm, making the final trained model approximate global optimization fur-
ther. And the prior knowledge in the Bayes rule is also acquired from relative learning. Lastly,
the observation sequence is used to recognize the human identification by means of combining
Bayes rule with the Forward-Backward algorithm in trained HMM. In the end, the performance
of the method is illustrated by the videos of the CASIA Gait Database, the result acquires com-
paratively higher recognition rate and is robust for the objects’ clothes to a certain extent. The
framework of this paper is fitting for monitoring indoors. The type of the gallery monitored is

straight and the sight angle for object is between 0° and 180°,
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Background

Recently, gait recognition, as a kind of identification
recognition from far distance without contacting, has been
received more and more attention at the safe-guard monito-
ring area in countries all over the world. Many universities
and research institutes have carried out the associated studies
in this direction. At present, in the area the computer vision,
all the

problems are not solved completely at each tache. So, most

from object’s detecting, tracking to recognition,
frameworks for gait recognition, bypassing the real-time and
accurate demands at phases of detecting and tracking, used
the preprocessed segmented moving object and studied in
multi-parameter and multi-dimension space. As the problems
of time-sequence becomes a hot spot for the analysis and rec-
ognition of moving actions, the authors attempted to start
At the phase of de-

tecting and tracking, the important traits of relative change in

from the original moving videos directly.
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the time-sequences on motion and the important value of prior
objective background are noticed and applied. Finally, the
Bayes rules and HMM are combined to recognize identifica-
tion. The associated testing results are encouraging. For the
more sophisticated motional actions and associated analysis,
the authors will carry out more deep exploring study.
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studying the direction with the associated working group on
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computer vision in the state key laboratory for systems engi-
neering, systems engineering institute, Xi'an Jiaotong Uni-
versity. The work of this paper will be regarded as an impor-
tant part with others” works, such as face detection and
crowd detection, to be combined and applied in monitoring

area.



