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Abstract: The increase of the city population and the number of vehicles brought heavy traffic jam in many
cities. To reduce traffic congestion is one of the important tasks in order to reduce economic loss as well
as the environmental pollution. Once a traffic jam takes place, we hope to eliminate the jam immediately
by means of changing paths of some vehicles. Several studies tackle this problem. However, they enforce
vehicles located very close to the traffic jam to change their paths, which results in large delay due to ineffi-
cient detour paths. This not only fails to persuade the vehicle drivers to change their paths, but also causes
another traffic jam on the detour paths. In this paper, based on the observation that some vehicles often
have alternative paths to avoid congested road segments with similar taking time, we propose a new route
guidance method that offers vehicles better alternative paths with which the time to reach their destinations
would be minimized. Through evaluation, we demonstrated that the proposed method significantly reduces
the traveling time of vehicles while clearing the traffic jam within the same time duration.

Keywords: vehicular congestion avoidance, intelligent transportation system, dynamic route guidance sys-
tem

a)

Wakayama 640-8510, Japan )
matsui.yusuke@g.wakayama-u.jp

HIIAE KR > A 7 5 T 5 1. EU&IC
Graduate School of Systems Engineering, Wakayama Uni-
versity, Wakayama 640-8510, Japan
ALK > A T 2 L2

Faculty of Systems Engineering, Wakayama University,

AR, HHOANOB L CTHEHORABROBEMIZE & 7%

tac@Qwakayama-u.ac.jp

© 2022 Information Processing Society of Japan

665



BEIEF =R NEE Vol.63 No.2 665-675 (Feb. 2022)

WRERT TR ARAE L TB Y, A AREE
o TWwh., HADETIGHADMRIZE S L, &FETHE
WIS § B a2 130 38.1 1 IR, s fEH s 12
T5 L8122 Y, BRERERLEFNEOM TS
AR ERILTWAS 1], 7o, IR T 2lEE)s
FIEREITHEEEERSATVS, 2L 213 PEOI
HCHA L7z PM2.5 KEHYIZB W T, HEljoPE 7
ADSIEK D PM2.5 KL T-25%9 20% % 15 @ [2], #&HANIC X

D, HW5 O PM2.5 Ol E Z KIFICEMTE 5. L
FoZlE5E T, EEHRESERT 2L 2E L
WITHETET B E IS EPTICOWT, RIS 2 s &
FEWT HLEEIERENT VDL, —FT, HBEZEOTHE
MHEZ T, IS L 2 FERLORIEIL R X 2RET
BB, FEEEANC &) B O TR 2 R T L, £
BADFE FoBElR/MESh, fHRe L THaeke
L COREBERIRD0 BT 5.

HUE, HEERIHICERE L7 Em A1 & ) Z8miki & 812
L, ZN50 06 SHEMICREEAT 2L 2 & Tafkoztil s
fi#{b3 % DRGS (Dynamic Route Guidance System) [3]
EIFEN A FEMEH S RTWAE., ThS5DFZETIE, %2
JHEM 2 T & DR EEE R AL ORI AT TR 2 &
IICREBEFERAT) S EPRESINTE Y, FBERAHE I
L7238 DK HER OIEIANDFERIEHT ) LTHREL
%5 DS 5. KEMOMILTF AL T 2 RFE SN
BAIS, 21U E D ) BRI & v IT SRS AR
B U B MREMEIIAR S 2 0, IR RS A5 2 Wi RE
Wb b, —HT, EiFEEK? O RB®E ThLE, &
(2 EFERRDLD S T UG AT 5 W REMED
$, BRFEIZID LT NATREMEA . S5 R 12
FD LX) BRBNERIEZ Bk L RS HE Y 0 L CEBT
T, Skl LT EEFORE BT 2 RMET 2 RKi#E %
WEIRERTIE 2 L CA Z ESHREIC AR ), T LIL LT
SNBUHEEDS EASD 720, FEATH RN E $ 5.

ARWFFETIE, xFRAIR D £ B R0 378w A B A AR
SN, FEBOZGEIRR SO RICIEE T & 2 IREAHE L
T, EIFER L& B O 722 B 5B IE ORI % i
IMET & B REEFEFTW AT 5. &S BET S L,
PR ATH M B R E S T2t L, BIFEDZE
T LTl e, &E O 720 O FERGEHE 2 5187 5.
SHE X N7 T I ETE 12 H o TR A O & B 12 T ] 5
BEAT) 28T, NREEEERDOZGER 2L, wkiE
PO AR Z WIS 2 L TR N T 5. _REF
HEH Y I 2 L —% SUMO [252%8 - 37 L 745 58, 4%
FTF AT E L L TL /NS WIS EIERIE TR
WEMITED I EARENT.

R CEDTFo L) Il s b, 2 #TlE, DRGSO
BEE & ZOBEMZEICOWTHB L, FOMESIZIOWT
WD, 3TETE, REFELIHHTSL. 4TETIEI I

© 2022 Information Processing Society of Japan

L— % CRETFELEEL, FHOEITH. 5 BTIEANSE
IZOWTHOEREELITH. 6 ETIIRMEIZOVWTOT LD
179 .

2. BAEMR

BRI O Z Hil & L72ifge 7T —~d 1 212 DRGS
(Dynamic Route Guidance System) 7% %. DRGS & 1,
)TV E A LB O S EEHR 2 P L LT R
LR AR T A AT A %Y. DRGSOHKE LT
E, HRMICHROFE LT VREERNT L2 LT, #
ATHER DTG, WO, T IIRENEE S5
ZLiZH B, LUFIZ, DRGS RN ZBFE6 2R T .

DRGS T, i@ & L0l &85 720 12~ %
FHEEITH . TOMICE L OHE A U LR % &R
B LML THARERPEET 2ENDVH 5. Souza
5[4, FERETHREGPEETLI L EEELL
CHIMERA (Congestion avoidance througH a trafflc clas-
sification MEchanism and a Re-routing Algorithm) & \»
9 DRGS ##% L CT\ww5. CHIMERA I, W%z 74
o7 R % L 5 72DITREENT 2V AT L THS.
—ERE T LR T T O S A Y P OEARE
L, ZOEADBMEZ B T L EK &S s BT,
FEEII1E, Aol (Area of Interest) & M-I 2 GEFHATE
THNTBY, ZOHTEERZ TE~FRIZE T
o L CREHFEZAT) . ZEE 2 AT HB20E, k-RE
BN T) XL EHWS. KIZ boltzman 75 12t > T, k
AROTRBEDOF NS EOREH 2 EINT 502 H T 5,
B OREHE \ZHLI & A7 |- TS5 2 & T, iE
HJETH 7 im0 AT AR L Twa, Tht
WRTY) TN TEEERD» % 25 ETHiFAZ LT, 5t
) TaEfkoEE e REILL L) L LTwE.

Pan 5 [5] TlZ, DSP (Dynamic Shortest Path), AR* (A*
Shortest Path With Repulsion), RkSP (Random k Short-
est Path), EBkSP (Entropy Balanced k-Shortest Paths),
FBKSP (Flow Balanced k Shortest Path) & I 5 fF#%
FHEFELIREL T A, DSP X, KHOFEkE* KR
g5 E TOHEEEATIRE M 25 AR < 7% B 15 2 0k &
U CHEMICIRMET L. 2L D, EihEg Iz s ) 3
DA Lk 2 A5 5. Lo L, DSPIZFHA
5056 X COHEREATRM 2% b 1 < 2 B M & IS 5 72
O, ZEEEAEFR LT, EREICBT HEmSEA L
RTWREDRDH S, ARME, MEMNOFERFEOEREFE
JE L7 R IR R LT\ D, AR* T, H AT
[ % SIS 5 T LIRS N5 EEEOERDH
Br& s, R ORI R A O AR EE I O 5 R
ZEAINSEREOILNHEFHT A2 LT, B0
AT EMSED K ERICHEmAER LIZ kD, L
7L, AR*TUE, ZERSEOIGEE & IZHED W TERSED#

666



BEIEF =R NEE Vol.63 No.2 665-675 (Feb. 2022)

i & RS RS (I 3 % ol 2 AR SR IE T & 22 v, RKSP
(&, ZGHE OIS & 2 AT e AT itk 2 S 4
ETHD. I, B-RERTLVIT) XL HWT EADTE
Mgz 5. LT, 20 L AROFRPBOTNS T >
¥ LT 1 ORI A IR U SRR A RS 5. 2995
Z LT, DSP @ & ) \ZHW g ORIKICERF SIEL 2k
Bl T AZENTESL., LALRKSP TiE, 9424
SRR & RIS 5 7200, ERIEKIC BT 5 ilm % E L%
V. 207, KEEOLSVIERREH WL LRH D,
2 R DFE LT 2 5 M#EMH 5. EBKSP I,
k-7 IV T) AL XY EAROZTERBEEH L) 2
T, Ty bPAE—DFEZFIIHEOIWT, THKEOZHED
EODEDR/AMES NS & ) ICKL IR ICH % % ) 24T
%. FBKSP &, FEEIC b-IEEE 7L TY XAI2ED kAR
DEREEEFEH L) 2T, K p, hosEkL s 2

O EICHEDNT, FERBEOEEAEEIT R D L
INCHmZE D B TEH, ZORKE, REFEICLIRHER
DEACTH 72 AR X 2 ReExr TP 5.

SCHiK [4], [5] 1, ARF@SCTHO ME % % < 7200 FN %
BAFETH Y, £ OREGRLTD ke LGERIE
NTWaA., LHL, TRSHIEVWTRY, EEROTHE
HOHEMTXCTextg e U CGERFELT) 720, FPTY
(LR S B T AT B, (T 123 B 4 1 ] S
5 LA OREE RT3 2 2D 1), 585~ F]
BRIEOWNMENPKELL B )L TH L., T2, F4T 5
S AR S 5720, EREOTEEICS XD &N
AL, HMIZ X o TEIEFFICIERR 2 ENK 2 @S 5
R B, E51C, BONRBROEIH OB % £y
ZIERl S5 720, TEBEER OIS EE T Bl L%
T, EEEET 2 RN EEIEELL T WHEL 5.
COXHI, FEMOMET ORI EE ) L3 WIRIA
EIhs.

—HT, MADPRETHFHETIE, &2 5 O
2 & ST RBEMOFEBEDHINE /ML 5 & ) 1T
FEEATH) T T O —FTHIUL, #EHIC L B4 O~
DEBEFR/NRTHEL /20, ENI L 2B RBIEOHIIE
HNEL, BREMOEEEDOR@mE2 NI LI LN TED.
FFREI, RREFRISER T BN EEE R L TE
[OIEHE % 3. C A 728, EOC X 5 JE0EIR O 2 R 72 ¥
HEE LRI EDTREIC R . OF 0, AR HEEE
W3 L CETIC L 2 RE L EEERITT I L4, DRk
DB B EHEDEAREIZ 2 5.

Rrp 7 70— F OEAFITE b #i/ L TH <. Shen 5 [6]
&, YATLOEHTEEMEZ ZE L 72 NRR (Next Road
Rerouting) &9 DRGS ZHEFE L TWw5b. ZORE,
FHEIANE VAT LEATA NOMRICESZ KT Tk
FhE&TBY, NRR &, 27 #[ET 37,000 LL D371
TITIHHAEIN TS SCATS DY 7 vy =27 7574

© 2022 Information Processing Society of Japan

YELTERTAZILEMEL TS, SCATS (Sydney
Coordinated Adaptive Traffic System) [7] (&, #Rili D%H#
T el b T 5 720 1 2GBE T 2 EHE LGS 5 2 27 A
DEMTHL., ZOEHIZ, BFEOY AT LAXIIRT B
EoTWL 0B AIAMEIIZONE EBRXTWVES,
NRR I3, S EBTRNT 5 &, ZOREOBEMIZx) L
TREFELATS . BARICIE, TAEOERAE 4K T & Hl
DIEEREH #FHET LD TIE R, MRHHEE OB 5
WCRATAEEMICH LT, RIZEDHEIZHISE B
W (EOERE AL MEREBVD) BREL, &
H X Z OFFRICHE - 728 L 1&, H5® VNS (Vehicular
Navigation System) 2320\ TR % 18> T IEICIH
2. RRROBEFA L LT ) 720, FIHEI A /NS L
HBEH, VATLEROTA N EKBTELLELTWA, L
ML, COFETYH, EEEROE C TERT S 2 L3k
WOEGFFHRERMLETHY, FHEOMEDLD 5.
WRETEOERIE, FELETO 2 KRBT 2 5
CIEWFEAOAN B L EREE 24T HICh B, A
FRETIE, BEESIC L) PUE L2 ERERY VT, &
BEHEPEOREDOBNR BT FETE22525ET 5.
ZOEHERVS &, FERENG 2 sNgEIL, F0E
I EORBEOROHM A SEHN D 20— EDIE
T2 L b o THETE L., ZOERMOLHEED A Y
TMEEICHFEST S 2 & T, FHHEMISEREKIZBIT S 2 K11
WA E e h 5, TR % KPR ICIGH L 7228l b
RUREICT 5. F72, RHEIE CIRERROERE~DOA
ff, DOF DRI X A50EFIERE OB, AT
L2 HEELCTMBA T IV X A0 LY 4k o E R EHE
TEIHET 5.

RET, IBETHEIIOWTEL (RS,

3. RBRERFBICL S BrHMEIFEEFEOENZ
A B R ANFE

3.1 REFEOHE

OB LY, KHEMATH M FE CHIE T A RRNIE
KIGIZHEINT 5. T XTOEDREMENE % f/MET 5 2
EDKRWGED BN TH B, BEMIZETIE, #imErs (b
THEH, BIOZORMTENIIN L CREHEL 1T
. L L, EEEBMAEOATOREHER, EREKO
HRBNZGERICR Y 2D L. Z0720, &9 LTHEN
T CHEAIE A L H M F TORERER ASIEAL S W REMEAS
HhH. T, ERIKEETT A ETRET ARMEME
R LRV OIZ, $RTORMO H 1 E]75 R % 5w/
fLTETwav, RIFFETIRET 5 LS, gl %L
B9 % X9 ICHE % FE 3 AH02, HAYHE TOFHERB
WENZTHEINT 202 B L, ZOMEAVNS VB % 8
S L CFRBRANFET 22 LT, KL BET 5. 20k
R, 84 OHEWOSEINDFIEREG~D B & f/ME L7z

667



BEIEF =R NEE Vol.63 No.2 665-675 (Feb. 2022)

0 e i

Traffic Jam

& &=

Y

=%

------ Original Route Detour Route

1 PRSI X A5 HRIAAEIE 2 Z R L 7L s O g

Fig. 1 Selecting intersections to detour vehicles.
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Roada 4 J Road f
F® =70 B,y ={a,b,c,def}
5t =40 AT =30

Road r : Traffic Jam

------ Shortest Path Detour Path

B 2 LRl O RFA B IIZEE O 5 B

Fig. 2 An example of calculating traffic volume to detour.
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x 2 Lol E o6
Table 2 An example of rerouting table.
BESENEAL | HIZEZCET | SESETE R RERTHE N | IR RE 2 2l SRR
Lis.a) s€S deD | ¢l [min] E@@me X(s,a)[/min]
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T a lFHMASERFEEIL 2 EEOREMTH L. Dy € UM IZHT 5 A 2 W+ 5. Izl
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Fig. 3 The road map of Osaka city.
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Fig. 4 Results of preliminary evaluation.
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