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On-line selection method of the traffic control and route guidance
collaboration mode based on Q-learning algorithm

YANG Qing-fang'?, YANG Chao®
(1. State Key Laboratory of Automobile Dynamic Simulation, Jilin University, Changchun 130022, China; 2. College

of Transportation, ]Jilin University, Changchun 130022, China)

Abstract: The on-line traffic control and route guidance collaboration mode selection was realized by
the Q-learning algorithm. Using the multi-intelligence agents trained with the Q-learning algorithm,
the optimal collaboration mode was obtained under different traffic conditions according to the inner
inference of the multi-intelligence agent. So,the on-line selection and switching of the traffic control
and route guidance collaboration mode was accomplished. The simulation results show that the
proposed collaboration mode selection method based on the Q-learning is characterized by better
collaboration control effect under the ordinary traffic congestion condition and more adaptive to
constantly changing traffic condition than the traditional off-line mode selection method. The proposed
method is helpful to avoiding the heavy traffic congestion and improving the traffic network
performance.
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Fig. 1 Framework of the collaboration of traffic control

and route guidance systems based on multi-agent
1.2 Q%3
Q- & — Fh T Bl AL 3l 25 5 72 B A 1K
R A 502 A R Y il o ) O k. SRR ) AR
CERh A7 N TR B U B A T i
A MARRE # I Z B A E ik, Bl
A AN W R DR L DA FR B AR B AL A O 85 K A
ST BN [RPIR 5T WS =P L8 B A B A R
{EL» B RE AR AT e KA il (0 S An 15T 2 BT

- ik

7% 11} R > Agent

B2 Agent STREBEBHZEXER
Fig. 2 Relationship between Agent and environment

fleie SFEIR AT MR EDIRE s ARG, AR
7B RE AR AT RE SR BB SIAE o B9 5 & . [ 42 e
r(ss @) Rx Agent TEIRE s AT IME o 152 HY %
BLECH IR S BR AL ST AT 55 R o T SR
m: S A, RITEHCUC U B850 IR A I R £ B A A
T AR AT B 2 (B 2 AR

sk T ) Q- A S vk A I —
ASATEACTH S Sh AR PR 8 (Q BRI R B — 15K
W (5 745 309 2 4 A e P S A K. X LR S AR M
PRABHE S B R MCRZS s TFIRIF T o
Y Ry 55— Bl A B AT 3R AT 1 die I B 4 S50 AH 2 (]
i

Qlsya) = r(sya) + 7Hlu§1XQ[8(s, a,a]

Q)

Kb 0Cs, ) HHFHPIRES; v AIFEHT5 QNTE
R s PATIE o BYTUBIE .

T Q-2 > v id 10 JH AL 8 A9 i A2 Ok e £ AT



% 5

MR F AT QFIF RN ABENSFFHRREX S ELLT © 1217 -

. AR QELAAT O BT B R L (T
AT A BIBERARAE 00 X AR AR N
Qs

Eka'(s.a)
K Plal 9 O Agent EIRES sHFEFEAT N o By
WA 5k >0 Jy—H i, T E Mk R e
Q'HM L

Q-7 2 J — P T AL 1 8 5 oy o] B 5, R AR Al
K IR 2517 Bl i S5 Oy 399 B2 R (e B9 A 3l B9 A0 (L R
BQ R B A AN 52 B A5 B B IR AT AT 3 1]
i —Fh o7 A, FE S T AR R, Qo LR B
PR ZR G R A A 15 L R AR S B B 4
WS B o7 ST i R AN TR E AL T YRR AR X ol
57 2 TR AN ANRE 8 AT e AIC (L oK K T LA S iR A
Q (A RATAH B (Y i (0 5 W, DTG 365 5 T 28 46 A9 75
2L

SoR P o B T O T R DR O i RS B A
SRR AN BT AT ST IR A 52 4R B R
i, A e — A R g e, R
Q-7 B0 T LA 2 D 52 1 45 ) 5 37 = B T
18 3P 4R 8 5 19 [

2 PhAIKER Y e

M FER AN R AR TRT Q¥
A Bl [ 5 2 2% 8L B+ Agent AR fE B 0 BT 4b 52 38
AR BYASTR) B 2 AN [m) B I TR A 2, I XoF T 328 495 1)
DI [ 452 2 AT 20 50 Bl I e A B — A R A
i e KA SR, B Ry — 2 R T W L o Il 2 X
2.1 REHER

Agent 5 %2 F1IH >4 1 #% B9 19 32 8 4R 2 4K 4
AR A VB e A p P IR, P I % g AR
B S ECA 38 X M R0 BE L I B R AT 3 S 3
A B0 5 AR TP RN X R UL S A
KA L H AR B TR M SRR LR
B 19 28 SRR e A 28 38 S0 i B Bl 28
T XSRS A — R R TN X
RS, W 2 PRS2 ] Q- 4t
T QAR Z IR A S0k B ) P [R] )N 1X 38
RS PR I LI state B3 A 19X W
DG, A ORI XS S B 58 S R R AR/
DX 114 22 3 PR A o 2 455 A R R R ST 1 2 U A >
HEAT I

A PR BT AR S S AL Y L A 2R ) R U
IR B HAS (] SR A L o I T R R 58 IR A B

PCal 5 =

(2)

. TEAR S B HGE FE b B B 0. 1.5 X (A
(L 2 FICPR R R 2 R L I 4
FEEIER 1 B,

F1 BREHNZEKEE
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Fig.3 Structure of emulating traffic network
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