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Design method for action recognition applied to senile apartment

Pan Yuehao' Song Zhihuan' Du Wangze' Wu Legang’
(1. College of Industrial Control, Zhejiang University, Hangzhou 310027, China;

2. San Cloud Technology Co. Ltd. , Hangzhou 310013, China)

Abstract: To help nursing staff in senile apartment find the elderly fall and other actions timely, an action recognition method based on
video surveillance is proposed. Firstly, the foreground images are extracted by the GMM background modeling method in HS color space.
Feature extraction is performed by combining the motion features and morphological features. And action recognition can be achieved by
HMM with Gaussian output. The method proposed in this paper can adapt to the changes of illumination. The method also has good
robustness to the change of motion direction and motion range, and the recognition accuracy rate reaches 90% . The result shows that the
method can meet the basic requirements of action recognition and the method has certain practical value.
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Fig.1 Framework of the algorithm
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Fig.3 Schematic diagram of extracting morphological features
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Fig.4 Foreground extraction result of fall
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Fig.5 Foreground extraction result of siting
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Table 1  Partial feature vectors of fall

i 1 2 3 4 5 6

7 8 9 10 11 12 13

13 71.13 3.76 6.42 4.87 2.48 7.34

14 66.77 4.36 7.25 5.77 1.96 8.51
15 62.02 4.75 7.17 6.24 1.66 9.9
16 51.65 10.4 9.63 7.67 1.23 10.3
17 13.93 37.7 9.01 7.81 1.15 12.4
18 24.34 10.4 12.1 11.3 1.24 11.8
19 29.17 4.83 9.70 8.87 1.38 20.0

4.54 0.11 0.41 1.27 0.15 1.94 6.00
5.21 0.38 0.26 0.94 0.60 1.99 5.95
4.9 0.20 0.79 0.81 1.77 3.16 3.37
2.82 0.59 0.20 0.49 2.59 4.98 1.93
2.62 0.17 0.09 1.44 2.47 3.26 3.80
2.06 0.13 1.92 3.70 2.52 1.60 15.0
0.03 1.06 2.86 4.54 2.01 10.2 13.0
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Table 2 The probability of fall sample created by different action models
logP(X 1 A,) logP(X 1 A,) logP(X | A3) logP(X 1 Ay)
AR —724.447 —-852.454 -759.367 -920.569
AR 2 —-787.056 -2555.03 -1 208.46 4 570.74
EAEREA 3 -698. 186 -1579.92 -861.978 -2752.44
AR 4 -1 000.48 -4 486.25 -1406.1 -9120.01
FAEREA S -1069.84 -2922.07 -1287.8 -4752.33
F3 MRBEIEIRFIGER
Table 3 Action recognition results of test samples
datal data2 data3 datad data5 data6 data7 data8 data9 datalO
actionl 1 1 1 1 1 1 1 1 1 1
action2 2 2 2 2 2 2 2 2 2 2
action3 1 1 3 3 3 2 3 3 3 3
actiond 4 4 4 4 3 4 4 4 4 4
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