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ABSTRACT

People estimation is important to provide IoT services. Most people counting technologies use camera or sensor data.
However, the conventional technologies have the disadvantages of invasion of privacy and the need to install extra
infrastructure. This paper proposes a method for estimating the number of people using a Wi-Fi AP. We use channel state
information of Wi-Fi and analyze that using deep learning technology. It can be achieved by pre-installed Wi-Fi
infrastructure that reduce cost for people estimation and privacy infringement. The proposed algorithm uses a k-binding
data for pre-processing process and a 1D-CNN learning model. Two APs were installed to analyze the estimation results
of six people. The result of the accurate number estimation was 64.8%, but the result of classifying the number of people
into classes showed a high result of 84.5%. This algorithm is expected to be applicable to estimate the density of people
in a small space.
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Fig. 1 Channel State Information
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Fig. 2 1D-CNN Model
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Table. 1 Parameter Set for the Experiment

Parameters Configuration
AP TR-WDR4300
Frequency Channel 2.4GHz
Bandwidth 20MHz
Tx Power 20db
MIMO 2x2
Total Subcarrier 224
Packets Per sec 20
Total Packets 3000
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Fig. 3 Experiment Environment

Fig. 4 Data Collection

Table. 2 Experimental Results
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average subtract §|©]E] & &F5A]71 DNNI} 1D-CNN
o] ATH= 3 29} 2Tk DNN 232 019152 A B e
of dlolE] KA ghilo] ol sisalc. st ¢
olejel TEshe dolElsl HEHoE BEUS 1A
5 Ao G TS 28| ok et 19
7] Wi oll B+t Recallgho] 0.563 2] W2 AiS HQlth
1D-CNN 242 1d-convolution¥} max pooling .2 Tt
Soja melo|ck. 77e] AjxAzlo] folelg ez
ol 4L sialth. Qs oSl 50| 23 1
Sfeleh sheh el S0 Bsic 197 o)
£of 1D-CNN g9 Ht Recall Zko] 0.638= DNN
wYn o e eue] 23 F Athel Ho B
27} DNN£ 0.03 2.2 A2 2jo]|E H ¢l o1} 1D-CNN
© 0,12 )9 2T} o] AL BiHlolE o] 13 T
Solglet. MBS 2T 20749 WAL A Sk

DNN 1D-CNN k=3 k=5 k=10 k=15 k=20
Epochs 150 20 20 20 20 20 20
Recall average 0.563 0.638 0.643 0.65 0.65 0.656 0.65
Recall Max 0.58 0.7 0.67 0.67 0.68 0.68 0.68
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Class Recall 0.8 0.83 0.837 0.835 0.852 0.855 0.85
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