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Atk FA| A Z58k= 2 FAREAIE A
7] siAe 222 A3 HolEEE QXA
(Context-Awareness), 3}<5(Learning), #2]A|
A(Processing) = A5 F(Intelligent) 2}
dug]E Alx~Elo] HQsTHFaheem et al.,
2013; Xu et al., 2016). 53} o2 2|53 Fab
PSS ALt E AAREeE AY W o
e FAFALAES A8t FAAHEE B4,
A = Je= A¥E, 188 FA HES]
A% 53 3t A &5 5, 2016; Benson
et al., 2006; Ganchev et al., 2008).
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Hiak7] ffsf theket Ak darElEEe] AjkE
) ©LKFaheem et al., 2013; Marsanic, 2015;
Xu et al., 2016, Ji et al., 2016), 7]1& A|Z=Elo]|
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D LoRa RES 534 AojA|:= v|o]E|(Data)
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0|2 71%5E 87| wiwol Al2=El 72Tt 3
s, W2 A 3313 gars desiA &
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Y822 FEE o]t Marsanic et al., 2015).
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LoRa HWES|F= 3+ 7)) == of2] 7)¢] Alo]
Ego)o} AdH Y E(Single-Hop) LoRa &
Z(Link)E AA vFA"} =4AIHEnd Device)
AAo] B AAEZ ZA|(Star-of-Star Topology)
de= Aol HEE EF [P ZTEEF
(Standard IP Protocol) 4] 02 UESL| A AH
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LoRa WIEY A An]2 F1F Ul A= ToT AlA
2 FE dojAl= HolHES U st
AAZEeZ AHO]EE Ft) LoRa Al°|ES
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= 288 AQTISA AR FAREAL Al

glojd Azl

e

<E 2> NFFSEM JAFAEYE FRE 7+S(Capacity) B
by
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F2p7 Vs =
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AlEFo]AS 3l 7719] Node”} <1¥ 6>
3} o] AZo] o] §lom, Node 104 &
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I 2ok
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o FAE FAsE o] FTF-E F 9,900th ]

o, 54 A4 G, 23 SAFE 9A71A]
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© A2Y W 7 FAe R A #E0)

ok QTN b ke 2R A9 3
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(2) A= Lare]F(Shortest Route
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A& 71F0E TWte] e & 27 o
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<Abstract>

A Simulation of \ehicle Parking Distribution System for Local
Cultural Festival with Queuing Theory and Q-Leaming
Algorithm

Cho, Youngho * Seo, Yeong Geon * Jeong, Dae-Yul

Purpose

The purpose of this study is to develop intelligent vehicle parking distribution system based on
LoRa network at the circumstance of traffic congestion during cultural festival in a local city. This
paper proposes a parking dispatch and distribution system using a Q-learning algorithm to rapidly
disperse traffics that increases suddenly because of in-bound traffics from the outside of a city
in the real-time base as well as to increase parking probability in a parking lot which is widely

located in a city.

Design/methodology/approach

The system get information on realtime-base from the sensor network of IoT (LoRa network).
It will contribute to solve the sudden increase in traffic and parking bottlenecks during local cultural
festival. We applied the simulation system with Queuing model to the Yudeung Festival in Jinju,
Korea. We proposed a Q-learning algorithm that could change the learning policy by setting the
acceptability value of each parking lot as a threshold from the Jinju highway IC (Interchange) to
the 7 parking lots. LoRa Network platform supports to browse parking resource information to
each vehicle in realtime. The system updates Q-table periodically using Q-learning algorithm as
soon as get information from parking lots. The Queuing Theory with Poisson arrival distribution
is used to get probability distribution function. The Dijkstra algorithm is used to find the shortest

distance.

Findings

This paper suggest a simulation test to verify the efficiency of Q-learning algorithm at the
circumstance of high traffic jam in a city during local festival. As a result of the simulation, the
proposed algorithm performed well even when each parking lot was somewhat saturated. When

an intelligent learning system such as an O-learning algorithm is applied, it is possible to more
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effectively distribute the vehicle to a lot with a high parking probability when the vehicle inflow

from the outside rapidly increases at a specific time, such as a local city cultural festival.

Keyword: Queuing Theory, Q-learning, LoRa Network, IoT, Parking Distribution, Parking
Probability, Local Cultural Festival
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