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[Abstract]

In this paper, we propose a system that uses image data and beacon data to classify authorized and
unauthorized perosn who are allowed to enter a group facility. The image data collected through the IP
camera uses YOLOv4 to extract a person object, and collects beacon signal data (UUID, RSSI) through
an application to compose a fingerprinting-based radio map. Beacon extracts user location data after
CNN-LSTM-based learning in order to improve location accuracy by supplementing signal instability. As
a result of this paper, it showed an accuracy of 93.47%. In the future, it can be expected to fusion
with the access authentication process such as QR code that has been used due to the COVID-19, track

people who haven't through the authentication process.
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I. Introduction
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II. Related works

2.1 Object recognition & tracking
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2.2 Location positioning using beacon
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Fig. 1. Location positioning method

using beacon
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III. Unauthorized person
tracking system
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3.2 Location positioning using beacon
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3.3. Dividing session in video and mapping
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IV. Experiment

4.1 Data collection
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Table 2. Hardware information

Model name Spec
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Fig. 5. Application Ul for data collection

4.2 Image processing using YOLOv4
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Fig. 6. Person class extraction using YOLOv4

4.3 Location data extraction
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Fig. 7. Validation graph for each models

Table 3. Loss and accuracy comparison for test
data of each model

Models Loss Accuracy
CNN 0.2581 89.77%
LSTM 0.3584 88.64%

CNN-LSTM 0.1290 93.47%
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Table 4. Prediction accuracy of studies on beacon
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4.4 Unauthorized person tracking
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Fig. 10. Unauthorized person tracking

V. Conclusions
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