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Gait Recognition Based on Gait Energy Image and
Two Dimensional Principal Component Analysis

WANG Ke-jun,LIU Li-li, BEN Xian-ye, CHEN Wei
( College of Automation, Harbin Engineering University , Harbin 150001 )

Abstract In order to carry on the gait recognition fast and effectively, aiming at the characteristics that gait energy image
can view the information of gait and two dimension principal component analysis can reduce the dimensions quickly, a novel
gait recognition based on gait energy image and two dimension principal component analysis is proposed in this paper.
Firstly, the body silhouette extraction is achieved by background subtraction. Secondly, a gait cycle is obtained with the
correlated signal of the ratio of width and height of human body. Gait energy image is applied on the binary image sequence
to construct the feature vector. Finally, (2D)*PCA and W(2D)?PCA is used to reduce into a low dimension space. The
nearest-neighbor classifier is adopted to distinguish the difference. This gait recognition method can decrease the influence of
the early preprocess effectively, and our experimental results demonstrate that the method is effective and has achieved a

good recognition effect on CASIA gait database including three different multi-views.

Keywords gait recognition, gait energy image, two dimensional principal component analysis, (2D)*PCA, W (2D)*PCA
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Tab.1 Under knapsack database various angles

of view recognition rate

~ IR R BB (% )
wy

= 0° 36° 54° 72° 90° 108° 144° 180°

I 75.8 50.8 64.5 79.8 85.5 78.2 73.4 80.6
(2D)*PCA 2 70.9 53.2 66.1 77.4 83.8 77.4 73.4 83.1

FFy 73.4 52.0 65.7 78.6 84.6 77.8 73.4 81.8

1 76.6 51.6 66.1 80.6 85.5 78.2 72.6 80.6
W(2D)2PCA 2 74.1 52.4 65.3 79.0 83.0 77.4 72.6 81.4

SF-Hy 75.4 52.0 65.7 79.8 84.2 78.1 72.6 81.5

R2 BERATHETHBIEERIRRE
Tab.2 Under coat change database various

angles of view recognition rate

R RS (% )
g O

= 0° 36° 54° 72° 90° 108° 144° 180°

1 80.6 58.8 72.6 87.1 89.5 85.5 82.2 91.1
(2D)?PCA 2 80.6 58.8 70.9 87.0 88.7 87.1 81.4 87.9

-+ 80.6 58.8 71.7 87.1 89.1 86.2 81.8 89.5

1 82.2 58.0 71.7 89.5 91.1 84.6 79.8 O91.1
W(2D)*PCA 2 80.6 57.2 70.9 87.9 89.5 85.5 80.6 88.7

4 81.4 57.7 71.4 89.2 90.3 85.1 80.2 89.9

*3 EMATEETEREENIRLE
Tab.3 Walks normally under the database various

angles of view recognition rate

31 AT LA B (% )

RN =
= 0° 36° 54° 72° 90° 108° 144° 180°

1 83.2 41.1 54.0 77.7 77.5 75.9 65.2 85.6

2 86.4 41.6 57.9 83.2 81.4 81.4 70.2 87.7

3 84.1 41.6 54.6 80.4 81.7 81.6 68.5 86.0

(2D)*PCA 4 85.8 44.1 55.0 83.2 82.7 79.0 67.9 87.1
5 86.7 38.7 61.2 81.6 79.1 77.5 65.2 88.4

6 85.3 44.1 56.7 81.6 81.1 75.0 69.2 86.6

-4 85.3 42.0 56.6 81.3 80.7 78.4 67.7 86.9

1 67.3 38.1 52.1 77.6 77.6 74.8 63.5 85.3

2 74.5 39.4 55.8 84.2 81.1 79.5 70.0 88.4

3 75.0 39.8 52.6 79.5 80.5 80.8 67.4 87.1

W(2D)’PCA 4 76.9 42.6 53.1 83.4 83.2 77.9 68.1 86.3
6 37.6 58.9 82.6 80.3 76.3 64.2 88.1

6 76.5 39.8 54.2 81.8 80.9 74.0 68.1 86.0

4 74.5 39.0 54.4 81.5 80.6 77.2 66.9 86.6
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Tab.4 Under different gait database various angles

of view average recognition rate( % )

AT BRI E (% )

RE Hik

0° 36° 54° 72° 90° 108° 144° 180°
1E PCA  84.1 43.2 55.8 79.4 81.6 77.5 65.6 85.1
H LDA  85.1 41.8 56.2 81.0 80.4 78.1 67.2 86.5
w PCA 70.5 50.7 65.9 74.9 85.1 73.8 70.8 80.3
[ LDA  73.1 51.9 65.2 78.1 84.1 77.1 73.0 81.1
oh PCA  79.1 58.1 70.6 84.1 88.9 85.1 80.7 87.4
= LDA 80.1 58.9 71.5 86.9 89.0 86.1 81.8 89.1
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