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Abstract
Due to its ubiquity, high transmission rate, and free of charge, WiFi is the most popular way to
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access the Internet, and wireless AP is currently the world’s largest number of radio transceiver
devices in use. Therefore, studying WiFi signal propagation and wireless AP positioning is an ideal
platform for mastering the basics of radio monitoring technology. Based on the electromagnetic
field simulation software WinProp and artificial intelligence algorithm, combined with the radio
propagation characteristics of a one-story villa, the wireless AP positioning technology is studied
in this paper. The simulation results show that: using convolutional neural network, K neighbor-
ing algorithm and support vector machine, when the number of monitoring receiving points is 3,
the accuracy rates of identifying wireless AP are 76.7%, 76.3% and 70.0% respectively; when the
number is 5, the recognition accuracy rates are 83.6%, 91.4%, and 87.9%, respectively; when the
number is 7, the accuracy rates are 92.6%, 98.1%, and 96.8%, respectively. The above work is of
great significance for understanding the principle of radio monitoring and positioning in a Non
Line of Sight environment.
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Figure 1. Schematic graph of the appearance of a one-story villa
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Figure 2. Floor plan of wireless AP and receiving point
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Figure 3. The power distribution inside and outside the villa and at different heights when WiFi signals are transmitted in 3
rooms respectively. (a) Wireless AP is located in room 1; (b) Wireless AP is located in room 2; (c) Wireless AP is located in
room 3; (d) The distribution of received power inside and outside the villa under different receiving antenna heights
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Figure 4. Schematic diagram of KNN classification principle
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Figure 6. Antenna numbering diagram and confusion matrix (8 monitoring nodes)
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Table 1. Comparison of location recognition accuracy of CNN, KNN and SVM
& 1. CNN, KNN #1 SVM L B iR AIREE EL i

Tik

T BB S o
8 1,2,3,4,5,6,7,8 95.2
7 1,2,3,4,56,7 92.6
6 3,4,56,7,8 88.3
5 1,3,4,56 83.6
4 1,357 76.4
3 1,4,8 76.7
2 1,5 54.9

KNN
(%)

98.8

98.1

96.8

91.4

81.7

76.3

55.5

SVM
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97.7

96.8
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69.9

70.0
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