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Abstract

An objective of VMS(Variable Message Signs) is to make transportation system effective specifically for
driver's path selection. The traffic solutions including a VMS problem can be modeled through Game Theory,
however, the majority of the studies can not model various driver's response according to VMS information in
game theory. So, this paper tries to analyze a driver's response according to VMS traffic informations through
evolutionary game theory. We apply a behavior characteristics of driver to evolutionary game theory, then finds
drivers are only accepting in case of the biggest pay-off, and if a traffic flow finds a balance over time, ratio of
accepting information is converged as an evolutionary stable state gradually. Consequently, the strategy of the
other drivers such as traffic problems can not be predicted accurately. In case, drivers repeat between groups and
reasonable judgment by the experience, we expect that VMS can provide strategic information through
evolutionary game theory.
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Figure 1. Sample network
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Table 1. VMS message

VMS Information

Information Travel time and Traffic conditions information
Time Nodeul  Nodeul line -
line Seongsan Han river
About 6min.
Olympic Olympic Expressway -
63Bldg
About 7min.
Difficulty Nodeul Nodeul line - Difficulty of Yeoui
line Seongsan Han river upstream Expansion
About 7min. Interrupt Disabled
Olympic Olympic Expressway -
line 63Bldg
About 9min.
Delay Nodeul Delay of Nodeul line =  Nodeul line -
Difficulty  line 63Bldg in front of the Sungsan Han river
National Assembly About 10min.
About 6min.
Olympic Difficulty of Yeoui Olympic Expressway
line upstream Expansion - 63Bldg
Interrupt Disabled About 13min.
Delay Nodeul Delay of Nodeul line =  Difficulty of Yeoui
Congested  line 63Bldg in front of the upstream
National Assembly Expansion
About 9min. Interrupt Disabled
Olympic Congest of Olympic Olympic Expressway
line Expressway - - 63Bldg
Yanghwa Hanriver About 14min.
About 1min.

Congested  Nodeul Congest of Nodeul line = Nodeul line -
Congested  line

National Assembly About 23min.
About 12min.
Olympic Congest of Olympic
line Expressway -
Gayang Hanriver
About 25min..
Delay Nodeul Delay of Nodeul line =  Nodeul line -
Congested line Seongsan 63Bldg Seongsan Hanriver
Difficulty About 13min. About 15min.
Olympic Congest of Olympic Difficulty of Yeoui
line Expressway — upstream Expansion
Gayang Hanriver Interrupt Disabled
About 28min.
Etc. Bad loading, Uncovered  Thick fog -

truck on a constant alert Drive Slowly
Car accident -
Blocking Thrid lane

Seoungsanin front of the Seongsan Hanriver
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Table 3. Evolutionary state test(1) Table 5. Evolutionary Curve(1)
) VMS VMS Pay ) VMS VMS .
Enten_ng Olympic Nodeulline Evolutllolnary Olympic  Nodeul line Evolutionary Curve
Traffic stability
(s) (s) S 43 sec 48 sec
200 43 48 -980 -1.76 -360 -11.00  0.598
200 44 47 -980 -39 -5.17 -11.00 0.603
200 45 46 -980 -440 -470 -1100  0.564
Table 4. Evolutionary state test(2) : N—
e oy s N
(s) line(s) i U U Un Y )
250 49 45  -1325 -980 -225 -15.25 0331 X E
275 49 46  -1540 -980 -345 -17.88 0.403
300 49 47 1740 -980 -470 -2070 0462
EFA U FE Fobe SR APom ol By B Mo
otk gdele] wEFE sl 2 wEY FF et e
Koz HYF el F9 ke Fopke B -] :
274 wWokth “
Y aFao] 200(d/58) o2 FUF Al &7 e
i vEgo AEAHE 717} = Aok
"tﬂi‘g]r == °72_’EE At vl A gshusk Table 6. Evolutionary Curve(2)
o B3 weel S7K weh szl SAITe] VMS VMS Evolutionary C
=7kl AL AL R VMS AEARE BAT Olympic Nodeul line i i
ol Ui B AGSACR, Bl 2R 4] PO B
AT AAl VMSHRE 2548 ne) 25771}
AFALOR PG AN, WS A3 95
of AT U 2BAIOR Pel] H439
A, AL wEFS 200(veh/5min) o2 143k 09 sec 16 sec
sgEY2s wE29 VMS BINLS 72t v
A g Eghct, VMS A&7} %%%Jﬂ%iﬂ TR 43
(2), L2 TYPARE 48(%2) 2 AlFsIsE W, 771

7

_|_,
A

U= shte] gho g kA Fala, 0.598% =
02 AF3e= 235 YR 49 sec 47 sec

VMSHEE 44(%), 47(2)9] FBE ATt &
o, 0.603¢l4 Aoz kdet AR FAHGC
H 43(%), 46(2)9 ARE AFstn J& u, 0.564
A Ao ket Aog BAHY. ol &1
o] FUg AYnTFl ey SHIANZY] F
PAgro] 44%, 452 W, SHIHREE HHst=

o>

o

< v Agdngr. 2 A% w5l FYA
2

2

& 60.4%, 56.4%9 . Asfdon IAQ @ o) AL YuE LELS LPAURE 4AL A%

2 Uehithe 22 onath gasuze YA ol EellE Ao Yehdth ST wErd 434

o 43590 W A5 S B Aohe Al E ol ATRE AT o, LAATE AHE 4

o $97h BRAG Atea BAD 5 Yot Ggol] glof WA dPA Ba Fez gl
eyoRe ERS ek A9mEYel A% FEE THIE Aoz AU,

Fele 49E e, VMSARE wSue] FA T A A5E o] BRBSE, AdHow 9
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Table 7. Evolutionary state by VMS message

Article

VMS Information Information of

Simple communication

Delay Information of
Olympic Expressway

Congest Information of
Olympic Expressway

Accident on Olympic
Expressway(Close First lane)

Cycle
Probability
. 0200 0400 0.600 0.800 0.200 0.400 0.600 0.800 0.200 0.400 0.600 0.800 0.200 0.400 0.600 0.800
of the initial choice
1 0.252 0.463 0.555 0.635 0.222 0409 0.529 0529 0.213 0387 0505 0505 0.684 0.684 0673 0.531
2 0318 0504 0.542 0564 0245 0416 0.491 0491 0226 0378 0.453 0453 0.442 0442 0.438 0.397
3 0.391 0523 0.538 0.545 0270 0420 0470 0470 0239 0372 0422 0422 0371 0371 0369 0.352
4 0457 0531 0536 0539 029 0.424 0.457 0457 0252 0367 0.403 0403 0339 0339 0338 0.329
5 0.500 0534 0.536 0.537 0320 0426 0449 0449 0264 0363 0389 0389 0321 0321 0320 0315
6 0522 0535 0536 0.536 0.343 0428 0443 0443 0276 0360 0380 0380 0310 0310 0309 0.305
7 0531 0535 0.536 0.536 0.363 0429 0440 0440 0.287 0358 0373 0373 0302 0.302 0301 0.299
8 0534 0536 0.536 0.536 0.380 0.430 0437 0437 0297 0357 0368 0368 0.29% 0.29% 029 0.294
9 0535 0536 0.536 0.536 0.394 0431 0435 0435 0306 0355 0364 0364 0292 0292 0292 0.291
10 0535 0536 0.536 0.536 0404 0431 0434 0434 0313 0354 0361 0361 0289 0.289 0.289 0.288
. = A\ - AN
A8 YRR FAs, T Heke] B4} 94 3 AR e ueh AAPEY FAPEE TS
olgt & o uf, A9 e XstH o= g} 5 T ok mek Al B f e E20] AR EA]
A 2ake Aoz B4 H9g Aoz YA A2l Pashe 4o B
AAARE quigit}, 2+ VMSH Rl whe} 27] Aen]
4. 29| X8 21t £& 0.2, 0.4, 0.6, 0.8% 7Fg3lo] X 33
o 2t VMS 2530 V1F0= 134 A9S A
SHAN RS} =52 £F5HE E VMS FE AF Edz 2r|degtEe BAgle] dF7I7 Avd
o|FE 7|2E VMSH | w2 SHAES] P55 she] FroZ fedshe A g9l & & ik VMS
3} Aol 82 &3] s ajHirt. FEAF Fol whE Y3} vleS v o] #4115
U FPHEPSE A, AYuEF & Ao
T3 VMS HEAZ deke g g8go=y, 1y FeABHEE AT ul, 53.6%7F SHIAYRE
P Wrkstan stk SRR VMS HHE § o8 ), AsH o A Ao BAH of
eta, Alel ZARE Ade], AYwEF 47 % & A BSFYYuc ok e vgR B
VMS A Eo| wgh 2t 25 Agshs H&o| deA|= SAFH R g AAYEE AT A5, =2
Ao FAHG o, o= SHYYRY EZE o0& tZe] Mem|& 43.4% o2 Wolslon, A
e edAE dor Jakd A RS 48T & FRAME 36.1% FEM, wENIE AT 142
Ae o= AR £ S-S vt HHH Bl deir e 28.8% 74 SHIUZE o]
EAATE vgo R SEYE w529 4A &8 0, Ao PP Holgte 2AE A F US
#= A8ES ggsle] VMS AEAZ ] ue} 3} o} B4 2185 EUE AAwEE & 2L AFA &
HoR FY ARGPNEE AN £ UAE DB AT A9 0FF MR 8 ol Ash} =2
o] VMS 1. %‘ < O AR, AR, A HAth ol & AN w529 VEnEEe 44
B oAb % fads iR PRI teaBgE  spl Mdekd] R mERus BAglel S
£ APUPe) wEFL 489 254P0R SPYYE  2oM =E2F olgaokshs LA UlF Bl ¥
o wERe ARBYAL PUE AFAFE FRIk. Fdlo] BASkE Aol2 #HE 4 g Rolo,
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VMSE A mEARE AR HHow
AggezA, dzte] daadd 9= vd 5 3l
= AZAl wEAHHAF A|xHo|t) 7|E B
TE Eote] AYdelEs 28T VMS £dEE

& S AT 12ATE Aol AYel
HAZE Tk TR AdEsie] = Alel9] Algle
2 245 sdesi. 71EdTe gl & dAFelXe
AA E2E ol g8k SAAE Aold AU wHs)
a7 f1stel 284 Al 2L A g3l

21814 Algle] 82 vhele] stz 7198 Algol

goz Fue] Sdclst AAAE AelS FoHo
2 238 & Jo AN ol T AzE s
Hekwro] AESAY, EFAFLS A9 5 ok,
A4 Aol 2e Aol A% BAg APeke
5ol 714 Fadkthn & 4 ek, BAE Ae FelA)
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