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Abstract: International and domestic academics are attracted by biometric features recognition, because the intelli-
gent monitoring, which is the basis of social security, is more and more required by people. Compared with other bi-
ometric features (face, iris fingerprint and so on), gait feature has its advantages, such as acceptability, noninvasiveness, 
hard to hide and easy to be collected. Gait recognition, recognizing different persons by the way of his/her walking, 
which has some advantages such as non-contact, low demand in image quality and difficult disguise, is the most po-
tentially biological recognition technology by the way of one’s walking. Recently, the research of gait recognition is a 
hot topic in the field of computer vision, entrance guard system and medical diagnose, which has extensive realistic 
significance and wide applying foreground. 

Gait feature, which is extracted to describe the motion of a cycle gait, is the key step of gait recognition to our way 
of thinking. Gait energy image (GEI), which contains both the static silhouette feature and the dynamic frequency of 
each part of human body in the process of walking, is demonstrated to be an effective feature for identity recognition. 
GEI reflecting gait characteristic is gained from gait images of one cycle by using weighted average method. Compared 
with using all the gait images of one cycle as the gait feature, computation complexity is decreased in a large part by 
using GEI. Curvelet transformation is a multi-scale pyramid decomposition, which reflects one image at different di-
rections and scales. However, this pyramid is nonstandard because the length and width which is the square of length 
in each Curvelet are variable. On account of the accurate description of the detail and direction information of gait 
frequency by Curvelet transform, GEI is analyzed in the view of texture analysis by the extracted Curvelet features. 

To achieve fast and efficient gait recognition, combined with the accurate description of the information of details 
and directions in image by Curvelet transform, a gait recognition method using GEI and Curvelet (GEIC) is presented. 
Firstly, the gait cycle is selected through analyzing the aspect ratio of a gait sequence and one cycle gait images are 
normalized and centralized to reduce redundant information computation complexity. Secondly, gait energy image is 
extracted by weighted average method from those gait images after preprocessing. Thirdly, Curvelet energy coeffi-
cients of the GEI, which were used as gait feature vector, were extracted by Curvelet transform in different scales and 
different directions. Finally, the gait recognition was accomplished by the K nearest neighbor (KNN) classifier. The 
experimental results demonstrate that GEIC performs well on CASIA (B) database, with the average accuracy as 
86.83%. Compared with GEI+KPCA, GEI+W(2D)2PCA and GEI+(2D)2PCA , the proposed algorithm based on GEI 
and Curvelet for gait recognition gets higher performance. Thus, the information of human body silhouette and mo-
tion frequency in GEI can be expressed accurately by Curvelet with less energy coefficients in the multi-scale, consid-
ering the view of the edge and texture. Using the energy coefficients of Curvelet transform as gait feature vector can 
not only improve the recognition efficiency, but also reduce the dimension of gait feature which basically satisfies the 
real-time requirement.  
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The responding Curvelet decomposition. 


