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[Abstract]

In this paper, we propose and test the efficacy of an easy-to-use user location certification system
for public places that relies on frequencies outside the audible range for humans. The inaudible
frequencies come in signal frequency between 18-20 kHz and are generated by general audio speaker.
After an individual’s smart device detects the signal frequency, it sends the frequency value, user’s
personal ID, and user’s location to a system server that certifies the user’s visit location currently. The
system server then saves a user visit record and categorizes it by individual. To show the usefulness of
this proposed system, we developed a user visit certification application for smart devices linked to a
system server. We then conducted a user visit certification experiment using the proposed system, with
the result showing 99.6% accuracy. For a comparison, we then held a user visit certification experiment
using a QR code, which confirmed that our proposed system performs better than QR code location
certification. This proposed system can thus provide restaurants and other facilities reliable user contact

tracing and electronic visitor access lists in the age of COVID-19.
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I. Introduction
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Fig. 1. The process flow of user visit certification system
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Table 1. Five random data with 40 bits for experiments
32bit data 8bit CRC Hexadecimal
First 10011100 10110100 01100111 01100011 00001101 0x9CB467630D
Second 11000100 00100010 00110100 10101010 11111010 0xC42234AAFA
Third 10100110 11101101 11010010 10010001 10100010 OxA6EDD291A2
Fourth 00010001 00110001 10010110 01011111 11011001 0x1131965FD9
Fifth 11001000 11101111 11001101 11101011 01101011 OxCBEFCDEB6B
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Table 2. The experiment result of visit certification
using the proposed application at each space

Times A space B space C space
10 100% 100% 100%
20 100% 100% 100%
50 99% 100% 100%
100 100% 100% 99%
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V. Conclusions
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