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A Study on Message Set of VMS on Express way and Evaluation of Driver’s Preference
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Abstract

VMS(Variable Message Sign) which makes the traffic flow smooth by providing traffic information to road users in real-time
has been being installed or operated on the road as part of the detailed ITS system. However, some problems were found as a
tesult of survey on express way currently. In the part of the phase operation, the message interpretation time wasn’t defined so
that the phase operation was difficult. In the part of the information service, not considering characteristic of the VMS section
caused the confusion to drivers. In the part of the message exposure, font, alighment, conversion and composition of the
information were not consistent and use of superfluous words and inconsistent use of word having the same meaning brought
about the problem on information communication This study established the detailed exposure method based on instructions
relative to VMS operation. The method established by defining the number of appropriate phase and setting required function of
cach individual VMS installation Iocation. The method is as follow. the font type is the GULIM, the message conversion method
is simple conversion method, the alignment method is centering alignment method and the color is defined according to each
situation. In this study, the preference survey was performed to review the validity of the proposed improvement through the
common driver. The results were similar with the pre-study except for the font type.

This study established the detailed exposure method based on instructions relative to VMS operation. The method established
by defining the number of appropriate phase and setting required function of individual VMS installation location.

For the evaluation of status and improvement, preference survey of ordinary drivers and statistics analysis was carried.
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<Fig. 1> Example of VMS operation with phase 1
{(Yeoju J.C)
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olgl 7]Eo] glo] AAHY AALEGo] o 4F
olty, AREAL A%, e FRUEH o] wAs}
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<Table 1> Example of public message

YA AA A HEE
2008. 3 49 982 IHAYHNAY
03. 24 XY 2A%S FEA&L
2008. 13 sholux gy 1009ty
04. 05 - RFEY

A ®
=, —°r§ s E}"*d 76133% ‘P—E 1?‘511 —‘%;ﬂz}g]
g fFATIER shue] WaoE T A
o] "asitt

@ %% 2AA

chergt 2AA e ¥E8 MR 9 FUAE A3t

AlA AR E&H Hge] ofF¢EE stEAo]
o FAARY FYo] etk HA n&ERo
NE et FAAE AHESl Y AR FAME
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Be AHIZE SAEH AT
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WA P LRI Pe

<3l 2> Clekst WMS XA BEEALE|
<Fig. 2> Example of various VMS fonts
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<Fig. 3> Example of the compositions of various VMS
messages
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<Table 2> Exaple of each individual color
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<Table 3> Example of unsuitable words

OF M9 2km E A
TRHEARHAE

1. VMS 2gX& BN
1) = VMS 23X B4

U VMS #Y Ao 2 FTEHET E2UAA]
A AR 2 #FYAIERAREAYY FFEEE
A VMS S9ARE HEsg e 1 e <3t 4>
¢} 2t} [4, 5].

2) 22| VMS 2gX|& BAM

=AM e 2 MUTCD 2 ®|= Oregon, Virginia,
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gouw I W&o < 553 2} [1,6].
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<Table 4> Korean guidelines related on VMS operation
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<Table 5> Foreign guideliens related on VMS operation
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<Table 6> Variables for Information exposure time

T VMS $9478 NFAR | BEAZ | EIAY | EEESF
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284 ol AHgEA @ A BF

MUTCD | + 2+ @Alo] shite) Auet 4%
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Foll wE LIANAE AN T AHAAME
A A s Blpol AREA TS Fojslon B
Zag dojsgt NEFe 4 5 Ak £
HA# s ARG E AR BESF) EUa
T AR FAEAA EFE TS Yeplon o
U A VMS LF L3S 98 g
sjotst T3} Alglo g A} 1:}

on l‘il. EL

_Lz

¢

r]r

FRENE WEOoFeE Foof Ay AFY] £
7} 45mph 7| 7HY A9 3@]3 -Gl 2] &
=S 13he dAREES <Y, AEE 22 v

RETols Ao AFELGSEe] AUk

E RIRRE AAE Pol FHIVE WgolAh
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<Fig. 4> Conception of perception distance and
minimum legibility distance

&> BEIISIR| MEA
<Table 7> Calculation formula for legibility distance

#E7k5 A
263.38In(x)-819.33

304.55In(x)-969.96

F gle AN AE grisid #5L87

T REFA} B0 e ARTEH #E0] F
58 ARG AE gt

A E A7 VMSE JAga wHE-E
H &85 APE Audt.
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A HE "t} ol 184 YA AL AT E

<IE 5> SUSAR QA1 Y 2972
<Fig. 5> Required time and distance for individual phase
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<Table 8> Readable phase of each individual speed

&1 (km/hr) 120 100 80 60
o]l EAIZHX) 8.9 107 134 17.8
HBEFSEA | 2284 | 2634 | 33FA] | 448A

1ImEA A28 297mebe Adxto)7 Fw) o)
ol o] T FARE ATL § LS 9
vgc}h E3 38A £FA 5L AT 388mE
A BELAAY 29TmE FolAY] Wi FERE
53R E3ls 4ol AT 4 gtk 284 B
Ade AAREAL7} 250mEA 29TmE 7HE §8&
Aoz &8 & Stk
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9] HA FAHA 9A 28AIZ e (5]
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O VMS AA9XE 715 BH
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32 VMS +3& {3l nExE A & 7|5
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<Fig. 6> Classification of VMS by location

<E O UMS grg @7 715 Al
<Table 9> Establishment of Requirement function for
VMS location
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SN ARAT
cmAEA JUAF
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TOEE | e naed ARAT | (A, 2XeA)
Hamy | C 2 ARAB « XA AR
R LN P AFHHA RS
@ VMS AZAR AY
VMSO A AFshe aE4d 2 AXE FHY

—ﬁl%/})}o7 _1_:[1_ d’ ;%5]—*‘

<E D> ZEEYA VMS 2ot
<Table 11> VMS operation pian in gateway

WFAE ATHE AR
ks « EHXAEAE LA
ekl c SHEAFEHEB LA FRFS
s « SREAHEMELAD
<E 12> dHi2M WS 280t
<Table 12> VMS operation plan in main line
B ATHE A E
x| e wERL -
c FRES
cEBM mEAHR 5
%HL i EJ_T,T:_L%
5 | e g Rewn N

VMS AAAqAEz AFHA et ot
2T BEAGAD VMSE 93X 2 7)15H EAS
TEEt] <F 11>7 o) LPE2 )

<E 10> VMS 2dlot

<Table 10> VMS operation pian on express way
WER AzAR AR

g | B R AN uERPR

AA | - BA TR TREol

2 | -w% 8 AugE

3 IR BRAM MNE A T 9
Aaot 2 AR dEgie S "HEAYA'Z BRI}
A=

gk d vMSE AASEY 73% <f 10>9
LU T L =2
I 2ok G vMse A B3R
B mERATHR FHIN
A +90] Besit

IC AW vMSe 249 wFARS swAbede]
WEAHAFOR A2 ATE AT HEYE JEA
Fo) BQastn <3t 10>9] WL H TLd

o o
o
rir
ful
to | do Mo

\:L:l
M
o
oft 1o
o
ol 2

VMS ALk 284 ®BZ0)

29 %Y, FYAZ FAsH LA QY
o *—i EEG}E"‘I \_Iq'-

FEa PR VMSEY BAXNAINE RIS
Ao wet VIS HAA e A, 3

Vol.8  No.4(2009. 8)

The Journal of Korean Institute of Intelligent Transport Systems 7



IETZ YMS Message Set A7 & O|SX MSE HIt

o=

<Table 13> Definition of individual message color

<E 13> BZ HAR] MAKE XMoj

%%ME"&E‘E
7 )
s gubgoz HAL A} FA T 9ujg v} mpvEy 0 BRER
qa | AE Aoz E%}M%P(m%x}m FAT7
POz A% wE FA, A2 AH 5 LA <l 7> VMS DAIX] 74 TR0
AALE & Bart e AR EE A A <Fig. 7> Improvement method of YMS message
S c W] AAMY e AR composition
<N edRY Fo)7} %uz A9 ALg
s LEAEe] 2F9F AL AE
=9 | AwE nELge) LA Fog Age O ATEUSH
A gobr e ¥5 g A ARFE AR AgE A7HES WAXE BEs)
of stmz Ao kst WEsA FRE AT
E D 2E WA M Th o 47 olalE 4= Qojob Bk PIFY $FA
<Table 14> Improvement of message color NE gzshE oo} AAE ALsEE AR
& BAESAY 2 9le 1.
2 aAg 2548 4 2 dFdME Ola F83lod vjgdLoAEs 5Y
o Bk g A4 EZ2aM 715 dAE BE BERUS
HERE il ikl $1E JFEES af}E}. AREE 108 Agste] A
L OE] 4R
718} Fuged L kL _ g
g 714ketat gy <E 15> YISt oAl
<Table 15> Example of omittable word
N, sdoz FEsle ¥EFAES aFen o T Al
EEEES of, A, ¥

[ B AFdAE dAA A4 2449 g _TELAY
qor 53, oAy AL AALE MY, FA 0 TA S
So ER4R e AA WAAY AgTRoR
TRES EY, o) §Ae) oINS pussian.
ol% 3, AR A% FREA Y Be B
WAPRYNE JUYIERE 5, eAg [
A QEES Y 4 YRS A9 =3, B :
FAAes A9 BRIl BAA Y, F9, E
Aol 7bg Aol Be RAHBL o) g
BB ARHEE AT},

508 H575 IC, &7, Ui &

<E 16> SYE HEEF0] ofA-1
<Table 16> Exampleof exposure word with consistency-1

.>L

i 0_,>.’,

AFA EEHQ WA 74
A “FA-RARH SN S0 A

2) AWETE VMS A% e gl 4
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<& 7> SYE #ES0| 0A-2
<Table 17> Example of exposure word with consistency-2

TE A Axusr | A4
TG, 854
TG BFE L gy —_— TG
IC, 714 ic
SAIIC ARAF }
AzIC Aees) Adst | AR
o tkm#g| B8 E0] $2715 | 1kmA

AL HEREET FH)8ln, FALE
AL F2HTG, IO Ut FEsiw
set=dl =dasAY & 9urt §l

HEe <3 163 28 LR7|FE

bt
o

& AT A ANl P At A

o] HEE H7} 2 AL B AES AAE
Ak e e 165 $33 A% 47 2009
< Ao R R 71z 20009 1€ 159904 16

AR 71 FALM AL AN DA AT Hot
FEO <F 18T 7t}

g

2) M= F7Hdn SARY
A5 EH
AR AF U= 30-3947} 34%2 713

=z}
=

BT

2 Aol 73%, ol FEe H&3}
%2 71 =A ZAE A

<& 18> WS Ms=%rt &=
<Table 18> ltems of VMS preference survey

BAYE | A BrhpE
g | A | - S2AAE HEx
AENEEE NP L L A

Eoh ve | EEHM | - F 0N B0 BE NS
MY T geay) - Eeape dss

19~29M] 30~394] 40~49M] 50~594} BOA| 0] &
100% -
80%
60%
- B
- 2
N =
L ol

<J2! 8> WMS MET ZAl ZARRIS-oidny, Ay
<Fig. 8> ltems of VMS preference survey-Age, Sex

30% o

"
6% e
50% oo
N B Eraeea

3L R L g9 S¥NE e

<32l 9 WMS MET ZAl ZARIS-0lE0
<Fig. 9 ltems of VMS preference survey-
Transportation means

@ 2AA Hd3zyrt 24

FAA A3zl A o) HEE5), HEE3), BE
0), F20Q), W09 AFFE T3 A
on Mz=yrie] ARE FAFOE FFAE
vietaly] 98 44 EA T2 MINITAB 13
& o] §3lo] EAHEA(ANOVA, Analysis of Variance)
S AN FTFES 0052 3 A AL
H ZAA Mz=grte] AFVHEH)H HE7H
H)S o7 2o
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-value gH(0)°] FFF 0058 o

F3EE AFMELE J1F4E FAAT AdEEE
HEte Ae & F Atk EF Tukey's Pairwise

Comparison® 23 BZ/2Y# Hx/ad, 429
I HEAE AT F A SAA 287 o3
Zpol7t Qe AoZ Yeht FFHGI 7MY 5L 1

A7} ol gAtEol 7 dugdda & < Qo

<E 19> AR MSTo| 2kt 2AREM ZHn}
<Table 19> Result of preference on font from ANOVA

Analysis of Variance for Z##M M3 %
Source DF SS MS F P
Erlg 4 141434 353.58 51.02 0.000
Error 995 6895.93 6.93
Total 999 8310.27
Individual 95% CIs For Mean
Based on Pooled StDev
Lev N Mm  SDe
BEA 0 08D 288 ()
B A0 160 264 ()
=R an 30 26 ()
= W -0V 2 (——)
BHEE A W06 2W (——)
Rded 3ev= 268 Q0 12 24

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.00646

Critical value = 3.86

Intervals for (column level mean) - (row level mean)

EE| gx/1Y ag 24
BE/1YA  -1.499
-0.061
LA -3.169 -2.389
-1.731 -0.951
L 0.481 1.261 2.931
1.919 2.699 4.369
ES ~0.974 -0.194 1.476 -2.174
0.464 1.244 2.914 -0.736

3) (& 19, 20) sfdd 7}}4 287 SRk AHTE
Jujst o Fricle] 0% ¥ 5 2ATy
B9 Aeol7t e A

FYs 953
2

U A e

<E 20> NELA MSTof| Zist SAREM Zn}

<Table 20> Result of preference on type of alignment
from ANOVA

Analysis of Variance for 3@WA M3 E

Source DF SS MS F P

F A2 2 2168.30 1084.15 17045 0.000

Error 597 3797.22 6.36

Total 599 5965.52
Individual 95% ClIs For Mean
Based on Pooled StDev

Tewd N Mm Shv

¥R A0 415 197 ()

58 0 02 28D (=)

A B 2w ()

Rded Sev = 232 Q0 15 30 45

Tukey’s pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.0196

Critical value = 3.31
Intervals for (column level mean) - (row level mean)

TIHE  $&32

L=y 3.765
4.945

#&49 3.015 ~1.340
4.195 -0.160

Hi8A, M4=(20094 8g)
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