Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2011.12.11.5135
Cooperation Society
Vol. 12, No. 11 pp. 5135-5142, 2011

Q 5 o1 &F F Ao A2y

—_ £
N, SXIEY dHE, ddx?
lMechanical Engineering, Xian Jiaotong University, China
xgrystm MApmEte

Traffic Control using Q-Learning Algorithm

Zhang Zheng', Ji Hoon Seung’, Tae Yeong Kim’ and Kil To Chong”
"Mechanical Engineering Xian Jiaotong University, China

?Electronics and Information Department, Chonbuk National University

2 9 of BRAME 24 A WE Alo] A9 B S A% P4 915tel 4339 QLeaming 72} o}
& WAUBS B4 stk =2 AR BE Ao A2Ee A% AsgoR Yy b, A B2 Abl:
4 BAE o]§3 YESIA TAE m2ol thEve] Bash AHUEgast X Q-Leaming 33} Shere
ot HlAUZS] TR o5 B4 AuelFom stk wE AS Aol FAL AFAe mRo)A u) A7

A

Aol kel siehq A, Ol WAL /129l 2F Act Aegol Wolel £28 SgHOm Ao
dibdon wE 58S A Btk GuES BET HAo] A5 AAE Lellelq AEOR SaTroRg T
Helck. Argdlol e $3fol A ¢ elo] 71 Aol Blsiol &84 A el doh Aol Sl B
47t BE 30% oA FAESTh AF AE Fslo] Ak AAtle] wE 58S HHskee stk

Abstract A flexible mechanism is proposed in this paper to improve the dynamic response performance of a
traffic flow control system in an urban area. The roads, vehicles, and traffic control systems are all modeled as
intelligent systems, wherein a wireless communication network is used as the medium of communication
between the vehicles and the roads. The necessary sensor networks are installed in the roads and on the
roadside upon which reinforcement learning is adopted as the core algorithm for this mechanism. A traffic
policy can be planned online according to the updated situations on the roads, based on all the information
from the vehicles and the roads. This improves the flexibility of traffic flow and offers a much more efficient
use of the roads over a traditional traffic control system. The optimum intersection signals can be learned
automatically online. An intersection control system is studied as an example of the mechanism using
Q-learning based algorithm, and simulation results showed that the proposed mechanism can improve the traffic
efficiency and the waiting time at the signal light by more than 30% in various conditions compare to the
traditional signaling system.

Key Words : Intelligent Transportation System; Cooperative Vehicle-Highway Systems; Reinforcement Learning;
Traffic Control Mechanism; Intersection Signal Control
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Initialize the table Q to zero

v

Define the cost function |
¥

| y=0.8 |

¥

| Recurrence=1 |

-

h 4
‘ Random Select a state and obverse the ‘
current state s

-
Il

Random select one of the actions ro
execule, receive a cost g

¥

Obgerve the new state s

v

Determine the minimum Q of the new
state according to the current Q table

'

o Updating the Q table
O(s,a)=g(s,a)+yminQ(s'.a")

Reach the target state

Recurrence=recurrence+1 ‘

Q table convergence
or the maximal number of
recurrence reached

Output the optimal action sequences

[O8 1] QEs ¥alg)Ee] 5%
[Fig. 1] Flowchart of Q learning algorithm
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[Table 1] Basic action definition of different queues

Queue Basic action symbol Path

Quel Al O—®
Que2 A2 O—®
Que3 B1 B&—
Qued B2 ®—0@
Que5 C1 ®—®
Queb6 Cc2 @—
Que7 D1 D—®
Que8 D2 @O—®@
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[Fig. 2] Isolated intersection
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