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ABSTRACT

Estimation of the presence of people in real time is extremely useful for businesses in providing better services.
Many companies and researchers have attempted various researches in order to count the number of floating population
in specific space. Recently, as part of smart cities and digital twins, commercialization of measuring floating
populations using Wi-Fi signals has become active in the public and private sectors. This paper explains the floating
population measuring system from the perspective of general consumers(non-experts) who uses current population data.
Specifically, it presents a method of estimating the floating population based on MAC-address values collected from
smartphones. By distinguishing Real MAC-address and Random MAC-address values, we compare the estimated number
of smartphone devices and the actual number of people caught on CCTV screens to evaluate the accuracy of the
proposed method. And it appeared to have a similar correlation between the two datas. As a result, we present a
method of estimating the floating population based on analyzing Wi-Fi Probe Requests
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i# 4. Wi-Fi Scanner 3 vs CCTV 3 Count

Time 09 |10 12 |01 |02 |03 |04 |05
Wi-Fi 3 428 | 642 1272| 1240| 1061| 1250 1363| 1392
CCTV 3 255| 394 1069 817 | 569| 1039 967 | 1149

1574
890

i 5. Wi-Fi Scanner 4 vs CCTV 4 Count

Time 09 |10 |11 |12 |01 |02 |03 |04 |05 |06

Wi-Fi 1 435| 531| 523 | 530| 537| 569| 601| 621| 489| 634 Time 09 |10 |11 |12 |01 |02 |03 |04 |05 |06

CCTV 1 310| 223| 438| 381| 408| 330| 445| 385| 359| 474 Wi-Fi 4 529| 448 | 752| 928| 905| 774| 990| 872 1016| 1224
CCTV 4 241| 337| 405| 581| 624 | 522| 707| 799| 610| 1002
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18 16. Comparison of Wi-Fi and CCTV Data
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32 17. RSSI changes as the distance [14]
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a2 19. Comparison of Processed-data

I 6. Filtered Wi-Fi 1 vs CCTV 1 Count

Time 09 [10 [11 [12 o1 [o02 [03 [04 [05 [06
Wi-Fi 1 | 412| 334| 319| 408| 413] 384| 474| 501| 376 488
CCTV 1 | 453| 466| 501| 524| 571| 473| 588| 528| 532| 617
i 7. Filtered Wi-Fi 2 vs CCTV 2 Count

Time 09 |10 |11 [12 o1 |02 [03 [04 |05 |06
Wi-Fi 2 | 148| 270| 281| 349| 307| 284| 365| 321| 324| 446
CCIV 2 | 234| 264| 331| 377| 314| 385| 511| 307| 368| 506
i 8. Filtered Wi-Fi 3 vs CCTV 3 Count

Time 09 |10 |11 |12 [o1 |02 |03 |04 |05 |06
Wi-Fi 3 | 346] 520| 835] 1030] 1004] 965| 1012| 1104 1127] 1358
CCTV 3 430 | 799 897 | 1344| 992 | 744 | 1314| 1142| 1324| 1065
I 9. Filtered Wi-Fi 4 vs CCTV 4 Count

Time 09 |10 |11 |12 Jo1 |02 |03 |04 |05 |06
Wi-Fi 4 | 271| 360| 615| 714| 787| 828| 635| 765| 815| 774
CCTV 4 | 330| 426] 494| 970| 713] 731] 796| 858] 699| 872
RSSI 742] WEjet Time WEIS B3} 713d &
Q17 dolEer CCTV 79t &A% ™ol 9
A7 0.752 yEpdo] o2l & §g o]
ol Hw QAlgH AT A Qe HRIstC)

N(x— zsuBix)(v,~ 7)
Tay= ]n n

S xS vy
PWi-Fil, CCTVI) = 0.64
P(Wi-Fi2, CCTV2) = 0.84
P(Wi-Fi3, CCTV3) = 0.75
P(Wi-Fi4, CCTV4) = 0.80

Average correlation of all P(Wi-Fi, CCTV) = 0.75
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