THBALEL A E

IPSJ SIG Technical Report

BEERAR LAN BB 55 LB S BRE TR ORE

gaRb & REMIEERE Y LB

BE . 0F, BERAS—ZZEES L LTS =7 ) v /Y — ARG R Loob D, HEGE L =T Y
VTP BRI THRRREN D72, FIAE SNHM CLebE s 2 R TS SR\, L L. TR A
TOHREFHEZRZICLY, PRHLECHLEODLTHETLZZENTERW NI 7ANEESND. FHHEEH OB
1L, BHEENICEBEE=% ) THOFAE b E2RETHHERBEZOND. LOLENRL—RFREIZ L > TRE
DA RNNEHATHD ZENLENIRFETH Y, RIEFEICHTARLZIFEL =7 ) v 7Yy — 2% L2115
—HRE LS TS, TIT, MAITEROERIEE L YV 7 27 OH TR A N CEBAEAREGR =4
FiEERIF LTS, A IIINET, EENICRESINZFEMITER LAN 77 E2ARAS e/ — Xy ay
DIZEY, E—af550ZEESME (RSSD) 7 ST ICHET 2BEENOEmMME 21T 7. AT,
FATIIIE L D SRtE Dk LW EBRBREE COBMRH 21TV, = Y 7 COSGETMEIRIC X 2 RIHEE~DOREIZ >
WTCRR D, EERFERND, K50 7 — ¥ OBBV I BIE EEE AT =5 L LIZBAIL, AR MU% LR, %
TR L RSO E CHEmM 2B L, £72, SHEBEFRBNICHEAE 900% 2 /R X, i~ 8T
INSWNWZ EEB LML,

F—J— K BB, BEE Ll r s SVM

Car Parking Lot Status Estimation using
installed Wireless LAN Equipment
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Abstract: In recent years, the consumer-to-consumer car parking lot sharing service which shares an unused space as a parking
lot is spreading. Since the parking lot sharing service has a reservation function, there is no need for the user to search for an
empty parking lot on site. However, there is a trouble that customers cannot park their car despite reservation due to unreserved
parking and some other troubles. For monitoring a parked vehicle, it is possible to install a dedicated sensor for vehicle
monitoring in the parking lot. However, it is difficult for consumer homes to install the system because of the high installation
cost. Therefore concerns about troubles in such parking lot are one of the factors that hinder the spread of parking lot sharing
services. To tackle the issue, we are investigating a vehicle monitoring method that can be implemented at low cost using existing
wireless devices and software. In our previous work, vehicles were detected in the parking lot adjacent to the house only from the
received signal strength (RSSI) of the beacon signal using the wireless LAN access point for consumer and the laptop computer.
In this paper, we show the detection accuracy of parked car in the experimental environment which is different from the previous
work from the viewpoint of the duration of the time variance / average value of the input data RSSI, and the influence on the
detection accuracy due to the passage of railway vehicles in the neighboring area. From the experimental results, the accuracy
rate can achieve 94% when the time variance / average of the past 50 data was used as input data. In addition, we show that the
accuracy rate of 90% can be maintained even with passing through railroad vehicles, and the influence on parking vehicle
detection is very small.
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Figure 3 RSSI moving average (50 data)
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Figure5 Detection performance(Range data)

(©2020 Information Processing Society of Japan

V0l1.2020-ICS-197 No.1
2020/2/17

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
IEfESE BER HIRE
RIS DFEEN L LISy RL (507 — &)
RIS OFEEIFI L ISR AR (B0F — &) BEHBEE
B4 6 BkiE I IRF 0D R RS E 0D B
Figure 6  Detection performance(Train Passing)
SE

[1] HHEE, “v=7Vrrxza/I—RE=RIZo0T,”
https://www.kantei.go.jp/jp/singi/it2/senmon_bunka/shiearingu/sok
ushin.html.

[21 v=7 Vv rxa)I—@a,
LAY ) —20kmsw,”
https://sharing-economy.jp/ja/news/0409/.

[31 #hiAkb LI, WERIMES, LHBE “FEMTER LAN 2EE
AW EE v v T ORE, EXIEHREBEYS,
TV Ry NU—T LEARANA T YV AR E
B4, 202041 A

[4] #WBEE HREBTER, “ICTICEYA T/ L—s
> DOFEBUTEIT DFENIE,”  p. 134, 2018.

[5] #%Ak B, “HBERFEEIC XD EEES BB EE -
AL 515%%: II U RY— T ERAWTZRENS
TR IS F 2 5 11 [BIKx, 2017 4 12 H.

[6] KHRZNHA, “F"*& X2 AP HAl”, EE @GR REE
VAT 4w HY U, No. 4L B 5, pp. 24-28,2017 4F-8 A.

[7]1 BUIl BE—BS, oA FEE, W5 AR, R 72, “HEH LAN
7&fxf4/%@ﬁﬁ%mthf///&&ﬁmﬁﬂ”

5 (s PG KE, B-4-73,2008 /- 3 A.
[8] Elﬁﬁﬂﬁliﬁ,%%?ﬁ%ﬁﬂﬁﬁ,%HF%?VH%
ZEKREAN-E VRIS AT LORE” | EIEREE

TV rxra)I—f

i%ﬁi%Bi@%WU%BNQQWﬂ%4m&m%$9
H.

[9] |EEE 802.11 WIRELESS LOCAL AREA NETWORKS The
Working Group for WLAN Standards, http://www.ieee802.org/11/.

[10] Claudio da Silva, “802.11 SENS SG Proposed PAR,” IEEE
802.11-20/0042r2, Jan 2020.

[11] Debashis Dash, “Sensing SG Proposed CSD Draft,” IEEE
802.11-19/2103r5, Jan 2020.

[12] Claudio da Silva et. al, “Wi-Fi Sensing: Cooperation and Standard
Support,” IEEE802.11-19/1416r0, Sep 2019.

[13] AT EACH, RS, MR, BHGERE], dekrfnde, “HEfR
LAN i 2 5 ) U7z BBk A & 2 7 LNTT Hifi & v — o,
2019 4 4 A



