Vol. 46 No. 12
Dec. 2019

A I -
COMPUTER SCIENCE

—#ET CSI IS EX AEITHIRATTE

FH®RHE K I F R BREP BIS

(ZzHA¥EEF¥K B ¥ 650500)

B E OAW.ATWiFHAEAR BB AWK ZE A THEAZZL2RE N AXME RS SR F A,
BET A TAEEHESEXARITARANF & A A WiFifZ 5 0E 8k A1 8 CSIRRA 5 A EFF .47
A3k R SkEkAesk . A EAR SIMO R %R R CSI 4B . A5t CSI I E bl o Al #H AR R Z G, £k
SAT R EAR T H AR F RS AT T ERMAARRHIBERINBRARE T I AT RO ST NG
CHHESE, EREH RO E ARG RIS RY BB M AR, BE0W 5L 8ah R m kiR
BCSIETMAME, FREREAN . ERAANEEEE AL ZAE mm LI A5 £ B BB EZFTHE2EH
B EHA Fe T 5 A A B ARIR ) F 3R F 3] 90. 3%, BLABE T RSSI,CSI £ ARAT AR R AR KB 2 m il B,

KB RHEKRIEEESMEX DRI, Z LY FiE
FEESEE TP391.4 XERFRIRAD A DOI 10. 11896/jsikx. 190200349

Non-cooperative Human Behavior Recognition Method Based on CSI

YU Jiang CHANG Jun YANG Jin-peng RAN Ya-xin

(School of Information Science and Engineering, Yunnan University , Kunming 650500, China)

LI Xiao-wei

Abstract

nitoring, human health care, gait recognition and other fields, regarding this, this paper proposed a non-cooperative hu-

Currently, Wi-Fi-based wireless personnel perception technology is widely used in anti-intrusion security mo-

man behavior recognition method. The channel state information (CSI) of Wi-Fi signals can be used to recognize five
dynamic activities: walking, sitting-standing up,squatting,jumping and falling. The method uses a SIMO system to col-
lect CSI data,and after performing pre-processing on the CSI amplitude and phase respectively,implements a three-step
computational cost reduction mechanism:subcarrier fusion, rejection of bad data link based on mobile variance thresh-
old,and data segmentation of dynamic time window based on wavelet transform. Then activity features are extracted and
extended from the time domain to the frequency domain. By analyzing the characteristics of the Doppler power spec-
trum, the utilization of the CSI signal is improved. Experiment results show that the overall recognition rate increases
with the use of feature dimensions. Optimized by two rounds of voting,the combined classifier weighted voting method
is increasing the overall recognition rate of five dynamic activities to 90. 3%. And compared to RSSI, the advantages of
CSI in the field of human behavior recognition are more prominent.
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Fig. 1 Comparison of original CSI and after low-pass filtering
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Fig. 2 Abnormal value culling of low-pass filtered CSI
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Fig. 4 Subcarrier phase distribution after linear transformation
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Fig. 7 Frequency domain information of five action behaviors
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applied classifier;
get the recognition result of each classifier
for k=1,2,--,M
if v, € motion,<—classifier;
num; =num; +1
end
if num; =max(num) and there are no other maximum
v, € motiony <—classifier;
else do:
Weighted voting:
if sum(W;) > sum(Wy)
v, € motion, <classifier;
end
end
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Fig. 9 Block diagram of CSI-based non-cooperative human

behavior recognition method
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