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Abstract

Most of the existing gait recognition algorithms extract the single feature using model features or
global features. However, these algorithms usually have a poor robustness and a low recognition
rate in practical situations such as multi-angle. To solve this problem, a gait recognition algorithm
based on joint sparse representation of multi-feature dictionaries is proposed in this paper. In this
algorithm, three characteristics in different particle size are selected: Procrustes Mean Shape, Gait
Energy Image and Region Area Sequence which is structured in this article. Feature training dic-
tionaries are constructed and a multidisciplinary sparse representation to feature samples is done.
Finally, the test sample category is obtained by calculating the minimum cumulative residual and
achieves the integration of feature layer. Experimental results show that the multi-feature joint
recognition method used in this paper has a higher recognition rate and a certain robustness at
multiple angles compared to single feature extraction and recognition. This paper basically fulfills
the complementary information between features.
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Figure 1. The mean shape of the three goals
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Figure 2. Gait sequences and energy maps
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Figure 3. Dimensionality reduction by PCA
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Figure 4. Feature extraction by RAS
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Figure 6. The RAS feature corresponding to gait sequence
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Figure 7. The framework of gait recognition algorithm based on joint multi-
dictionary sparse representation
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Table 1. Comparison of single feature recognition and multi-feature joint recognition results at 90 degree perspective
F 1 O0OM AR —HHERA S ZHHER SR ERLER

FRIESREHL R A
PMS 78.6%
GEIl + PCA 84.0%
RAS + PCA 66.1%
&3 (PMS + GEI + RAS) 87.5%

Table 2. The influence of PCA dimension reduction on recognition results at 90 degree single view
= 2.90" B —1fA PCA M4 R ITIR A LS RS/

224y 40 35 30 25 20 15

AL (PMS + GEI + RAS) 87.5% 87.5% 80.3% 82.4% 80.5% 78.5%

Table 3. Influence of different sparse degree on multi-feature joint recognition

F# 3. FRIBHEN SHHERK A IRH G RN

L Rk
1 58.9%
2 69.6%
3 73.2%
4 80.4%
5 80.4%
6 83.9%
7 85.7%
8 75.0%
9 87.5%

10 85.7%
11 85.7%

Table 4. Recognition results at different perspectives
F 4 TERATHORAEER

B Y
HRAEHEHY ’”’”"”’*f*777—777,,,,,477%% 180° 90° 54°
PMS 41.1% 78.6% 33.9%
GEI + PCA [#4E 46.3% 84.0% 35.7%
RAS 23.2% 66.1% 14.3%
ZIEjC(PMS + GEI + RAS) 55.4% 87.5% 46.4%
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