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Research on passive human activity recognition using WiFi ambient signals

GU Yu, QUAN Lianghu, CHEN Mengni, REN Fuji

(Af fective Computing andAnHui Province Key Laboratory of Advanced Intelligence Machine,
He fei University of Technology, Hefei 230009, China)

Abstract; Although traditional k-nearest neighbor (K-NN) and Bagging can recognize effectively less
human activities using WiFi ambient signal, recognition by either alone of the seven states, namely,
empty, walking, sitting, standing, sleeping, falling and running, is not ideal. To improve recognition
rates, a new algorithm, fusion algorithm, was designed. It significantly outperforms K-NN and Bagging in
terms of recognition ratios in both single-subject and multi-subject experiments.
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Tab. 1 Accuracy of seven activities respectively using K-NN, Bagging and fusion algorithm
TN iE Ap vl i3 2R 1
K-NN 91. 7% 0.0 4.2% 0.0 4.1% 0.0 0.0
SN Bagging 70. 8% 1.4% 12.1% 1.5% 5.6% 8.5% 0.1%
Bl Ak 96 % 0.0 4% 0.0 0.0 0.0 0.0
K-NN 0.0 96 % 0.0 0.0 0.0 0.0 4%
& Bagging 3.6% 42.1% 1.3% 6% 7.9% 3.7% 35. 4%
[ A =R 0.0 79.2% 0.0 8.3% 0.0 0.0 12.5%
K-NN 41.7% 0.0 8.3% 0.0 33.3% 16.7% 0.0
A Bagging 31.6% 8.3% 19. 3% 3.8% 12.2% 16. 6% 5.2%
[ A RE S 1.2% 0.0 62.5% 8.3% 16. 7% 8.3% 0.0
K-NN 4.2% 16.7% 8.3% 20. 8% 12.5% 37.5% 0.0
uli Bagging 11% 20.9% 11.8% 7.8% 17.5% 17.9% 13.1%
(=R 0.0 8.3% 4.2% 79. 2% 0.0 8.3% 0.0
K-NN 0.0 0.0 8.3% 16. 7% 16. 7% 58.3% 0.0
I Bagging 28. 4% 8.6% 15.7% 1.6% 21. 4% 20. 4% 0.9%
[EiEE=REN 8.3% 0.0 0.0 25% 62.5% 4.2% 0.0
K-NN 0.0 0.0 4.2% 12.5% 20. 8% 62.5% 0.0
IR Bagging 13.8% 14. 2% 15.1% 6.1% 25.6% 20. 4% 4.8%
RSN RES 0.0 0.0 25% 8.3% 12.5% 54.2% 0.0
K-NN 0.0 41.7% 0.0 0.0 0.0 4.1% 54. 2%
il Bagging 0.0 22.8% 0.0 2% 1L.1% 0.4% 73.7%
[ CEN= RS 0.0 33.3% 0.0 0.0 0.0 0.0 66.7%
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Fig. 2 The RSS standard variance for seven activities
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Tab.2 Accuracy of six mixed activities

WA Ae-ak o Asuh dhuh B BV ESE
Ar-AE 76.67 %06.67 % 0.0
A-wh 15 % 70 %
v 0.0 10% 9% 0.0 0.0 0.0
FE-AE 25% 0.0 0.0 45% 30% 0.0
Eu o 0.0 0.0 0.0
EE 0.0 0.0 0.0 0.0 15% 8%

0.0 16.66 % 0.0
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