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Abstract: This paper describes the impact of changes in road network on driver’s behavior. In agent-based
traffic simulations, agents typically choose the shortest route, while drivers in a real world choose their routes
through their own past experience. Since traffic simulations are used extensively in the evaluation and ver-
ification of traffic policy, accurate simulation reproducing the routing behavior of the real world is strongly
demanded. Thus, we newly develop a reinforcement learning based routing algorithm, and implement it in
Traffic Simulator. Then we explains some improvements in the Q-routing for traffic simulation. Firstly, we
perform a preliminary experiment using an irregular grid network with various loads or signal control, and
get good performance, i.e. robustness of the improved Q-routing in the cases of heavy traffic with signal con-
trol. Second, the simulator with/without the improved Q-routing is applied to simulate the LRT expansion
project in Okayama city, and we evaluate transient traffic behaviors after the implementation of the plan.
We observe transient congestion phenomenon only in the simulation with the improved Q-routing. Though
the detailed analysis of the results, we find that such transient traffic congestions are caused due to the bias
of the drivers’ past experience.
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Fig. 1 The framework of Q-routing.
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Fig. 2 The framework of improved Q-routing.
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Table 1 Various traffic policy.
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Fig. 3 Flowchart.
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Fig. 4 The irregular grid topology.
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Fig. 5 Simulated result of mean travel time (Case: Network

with a low load).
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Fig. 6 Simulated result of mean travel time (e = 0).
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Fig. 7 Simulated result of mean travel time (Case: Network
with a high load).
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Fig. 8 Simulated result of mean travel time (Case: traffic light

is available).

EDO/NSWEIZPOR L, ZGEE ORI LT MEZR
CPOR$ 2 Z LD LT,

4.3 EEHBEOFEICIT 3 hE

RICEZEFII B TEFHIEZEA L7z — ADFEER
Eirol. T2 TG L LT A*-distance & A*-time
AV, SAEZGHE AT 50 [A/h) & L7z

B 8 IHRATHE M DR ZIR$. T E T LI, Al
FY 2 b= 3 R, B 10 70 2 & O hRAT R
BTHDH. Attime lTA Y M7 — 27 BROEREIHEHTE
57280, FEHIET T —% L TR 2 FEhAT R %2 /R
L7z, F72 A*distance 3T I 2L —T 3 Uy ELIZON
FATEE B AT K L7z, SIS RS E 50 (5 /h) TRES
BHIE A ITb VT —2 (5) TRALNE»->HRETH
BIENDL, BEHLICEATI -V FOWHEAIHERL
PSSR E 722 L0 B . A*-distance (35 DI
MO TIREEEOREZ L 572020 X 9 RBG )
TolttEZLNS,

—77 Qrouting 133 3 2 L — ¥ 3 YRS L ICONR
ITHERI 2SI L, BIG 90 59 Z A 4 513 A*-time & [[{%E 0
BIF 2 FATHRIAYE S N7z, SHIEFBEIC L > TES oY
4 7 VEREMERERICNE L2tk b, 72, JOR
B OFIHATHREAY Q-routing & A*-time TED L e\ 2
EMS, BEICE o TEIMICEIL T A58t icx LT b
Q-routing ANEIET 5 Z EAUR SN2,

4.4 FEO

FFEER TR L 72 Q-routing D IR 7 4 % >
O, FHRBRETIVE L TOURBREZITo 72, ZOHE,
T4 RE R O RIPOR T % e H IR, By 2 Rl
PEREE S LT W B A*-time & RIEDTRITIFH & 7o 72. C
D &5 Q-routing 1, 2 bR DR & FEER & T
THEN, WENOBLIHITETH), 1o RIRE
IZOWTHIERET N EAFEOZLME FRT S 2 LHT

&S0

[

A

© 2012 Information Processing Society of Japan

5.
5. REAISEOMELE M I1L—2a>

5.1 IS H 2 REEESSEE(REHE

2010 4- 4 H, [P TR#EPTIEH RGO R ERED
LB HENR - BRIRAL A2 A S HUSE L 2 5 [ A & ARDHRL
1km A7 T 78] O - EBA~OWH 2 I ICE
L7 F72[ 5 BICIE RS #0E & 42 T (RO Wi 27
V—THFEREORREZ T L0, X512, BREREEHTHO
Fkr# 2 5% (RACDA) [ IREEZL SEGZ~DOT
7w A L E GO B OBRRIEE L IGE L TWwb [13].
INOOMEEZE 9 (TR . BRI EELEMILEITIZS W
TUHID 50K LIBEINTE D00, kiie 2 HEH
SEIESHEAL L T2 DTHbL. LrL, EFEOEILT
A ML=V ORI 7 L 5 BT R E O AT’k SRR S
BXIIhot. —HT, 0Ok R RH AWM
DWTIEHEFITONAEREHEFEBRIIONWTL I A D
EmWETHENL 720, FHEKRICIZHEN LY I 2L —
aYOFEENGFETLEEZONL, T, EAAENE
ENTVLREBRITFELBHERTH ) L  OEILF IR
Brb5 252000, SGBRSERIREICNHET 2 T2
—EL OB ES L 2 EHMESINL. FIWETICE
SO EEBROERIM A Z OMIEIRED LM £ 0 Eirh
(&, AROEMETEIC X 282 FHET & % WITREEA D
L. [ARRIC, BMUEOHHRE L LR D L EETEINL &
BAHHEILTE LA HNZFTETH Y, FHHETRIC
SIS L 72 & T IUXZ ORRIEDRGEN 7 b DA EIEr
HODN, FMENTHNIEOREOHM CTINE 50
METIal—2arT LI LICKRELERLEDA.

5.2 FE{RIC & BEE

RIFFEClE, BHBHEEMOPEL LCIE, (1) BHE
HOBERZIC L 2 EEEOIMEBA, (2) Bk BT
DRI X B3EEOWL, O 2 HefME Lz, (1) 122
WTIE, EHEOY I 2L — Y g v TEMRE O T
Bl 1 BSOS a2 %2 5. $72(2) 12200
T, EEREOEREAEA S NZELTHICBIAEILT A
ML=V OFFEIEH L.

BINT AT o 72 LRT AL #& A ah Rl A [14] L hud, &
T A b L= VRAENSER S Twiz JR EILEEOFH
DFHEA 2,331 N, FHFE1VERTHBEISFRE )R /2
FIHEA 572 ANCTh o7z MINTTOREEIILTFH 1 FERH
H 720 #) 600 NOFIHEDPFAES % 720 HBHE D 5 O Fedf
AEUTANETHIEHNTE L, BHRZHEL A [15] 12
ST FHISETT 2 RAEOFYEBEIT 1.33[N/H]
ThbHIeNs, WEERELEMIZ X L5GEEOHAT 1
Mdh7-h 111 BE%Ab.

2415



BEAIEF =R EE Vol.53 No.11 2409-2418 (Nov. 2012)

—_— R
A ........ BEHE

v O;iﬁ#ﬁ

9 BT HLALREE (R LT OED)
Fig. 9 The LRT expansion project in Okayama city.
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Fig. 10 Simulated result of mean travel time before the imple-

mentation of the LRT expansion.
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Fig. 11 Simulated result of mean travel time after the imple-

mentation of the LRT expansion.
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