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ABSTRACT

Location-based services are used as core services in various fields. In particular, in the field of public services such as

emergency rescue, accurate location estimation technology is very important. Recently, the technology of tracking the location

of self-isolation subjects for COVID-19 has become a major issue. Therefore, location estimation technology using personal

smart devices is being studied in various ways, and the most widely used method is to use GPS. Other representative methods
are using Wi-Fi, Pedestrian Dead Reckoning (PDR), Bluetooth Low Energy (BLE) beacons, and LTE signals. In this paper, we
introduced a positioning technology using deep learning based on LTE Channel State Information-Reference Signal (CSI-RS)

data, and confirmed the possibility through an outdoor location estimation experiment using a commercial LTE signal.
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Fig. 1. Estimate of LTE CSI-RS channel magnitude frequency response.
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(b) 2-antenna (2X2 MIMO)

Fig. 2. Preprocessing image of LTE CSI-RS channel magnitude frequency
response.
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Fig. 5. Data difference at the same point at different times.
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Fig. 6. Data difference at different points in the same time period.
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Table 1. Classification results of test points.

N Classification result

o Testl Teat2 Test3 Test4 Test5 Test6
1 col3 col4 col5 col 7 col 8 col9
2 col 3 col4 col5 col6 col 8 col9
3 col3 col4 col5 col 7 col 8 col9
4 col 3 col4 col5 col 7 col 8 col 10
5 col3 col4 col5 col 7 col 8 col 10
6 col3 col4 col5 col7 col 8 col9
7 col3 col3 col5 col 7 col 8 col 10
8 col3 col3 col6 col7 col 8 col 10
9 col3 col4 col5 col 7 col3 col 10
10 col 3 col4 col 6 col 4 col 8 col9

Table 2. Dist error of test point.

dist error (m)

No. AVG
Testl Test2  Test3 Testd4  Test5  Test6

1 4 6 9 2 4 4

2 4 6 9 10 4 4

3 4 6 9 2 4 4

4 4 6 9 2 4 4

5 4 6 9 2 4 4

6 4 6 9 2 4 4

7 4 4 9 2 4 4

8 4 4 9 2 4 4

9 4 6 9 2 15 4
10 4 6 9 16 4 4

AVG 4.00 5.60 9.00 4.20 5.10 4.00 5.32
STDEV 0.00 0.84 0.00 4.85 3.48 0.00 153
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