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ABSTRACT

PURPOSES : The urban traffic problems can be defined as general problems for smooth traffic flow including maintenance of mass
transportation system according to suddenly increased population, traffic regulations for vehicles and pollution problem. As a method for
solving traffic jams, one of the traffic problems of late, interest in Intelligent Traffic System(ITS) is increasing sharply, which is a system
managing traffic demand by providing passers with information on traffic state of path and road conditions before they pass the road through
ATIS, afield of ITS.

METHODS : Variable message signs(VMS) is used on the roads as a method for providing information to promote smooth traffic flow and
safety and prevent traffic accidents in advance by providing drivers with various information while driving.

RESULTS : Recently, as ITS industry has been vitalized and technical factors of VMS have developed, various kinds of information is
provided but the effect of VMS has not been maximized due to its limited type.

CONCLUSIONS : Therefore, this study intends to provide methods for effective information transfer by analyzing driver's visual behavior
characteristics for VMS and presenting a basis for maximizing VMS effect after considering read by expression type.
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Table 1. Abstract of Investigation

Survey date 2009. 8. 10 ~ 8. 14

Driver's licens
Possession of the vehicle 20’s,
30's, 40's man, woman

Survey subject

® Personal Information

@ Exposure to VMS

@ Reasons and circumstances to
see VMS

@ The relationship between VMS and
traffic

Survey item

g AL th59| Table 29 2t}

Table 2. Composition by Sex of Respondent, Age

ltem man woman total
Ratio 58 37 95
Response 61% 39% 100%
20 30 40 total
age
35 37 23 95
Response 37% 39% 24% 100%
3.2.2. VMSE E&= 0|2t &2

F9 % VMSE B ool digh ARl A
AT 5 ) RS ) PaAT 2T SR A

o] 875(92%) 02 et £AAEo] 7 Fof VMS
S Botol Aol A 2 A 5 Bt A
HE FESH A % 4 ek

H Natural (5%)
B Information (92%)

= Boring (2%)
H Other (1%)

Fig. 3 Reason that See VMS

E3F VMS7H AAE A 9E ST of VMSE Hi
Ao W3k ol Folx] gherf ek
47 (49%)0] Leslo] AR S0 AYS Bz o1
VMSE EyglE &5 2 Zo]x| o= 2o Yehdc}

£5 5 Fole

B Always
deceleration (13%)

m Deceleration (16%)

® Do not
deceleration (49%)

B Never
deceleration (22%)

Fig. 4 Whether or not when Travel VMS Area
Speed Decrease

3.2.3. VMS2 iEAtnete| 2|

Fig. 52 W F3) % VMSE 2lsto] ALY 71
Aol gtk A&l 7HE U g SEgh Afgol 13

W47, e BeF eE SEE ARE THI%CR
cheRL VMSZ AR ZRs A S YES T gl A4S
oF 4 gle,

50% 45%
40%
31%
30%
20% 13%
ol B - -
0% — -
Many Sometimes Not much I do not
know

Fig. 5 Accident Occurrence Possibility by VMS

VMS7} agagol FaFs vA=Aol et A&l
£ oS vy 7} 249(25%), ‘A= Holck 7 45
% (48%) 0.2 VElton ‘REo|ry i Suhet AR
o] 174(18%) 2.2 Werdrh ®3k VMS7} wEAEo]

48%

50%
40%

30% 25%

0% | 18%

9%
10% -

-
0% = T T T T

Affect

Very affect Usually No affect  Never

affect

Fig. 6 Effect of Traffic Operating by VMS

166 Infernational Journal of Highway Engineering - Vol.15 No.1



Aokl St Aol 699(73%) 2.2 YEhY VMS
%

FL AT Yk AoE A%

AR ST 95% B CBAA &
Q19lo] 6473(67%), ‘=B & MEATHL S 9l
o] 19%(20%), BEA! & MEIITE S ol
129(13%) 0.2 teh} BAA & 4 HEdHe
2 ettt

W Text (67%)

W Shapes (20%)
Mix (13%)

Fig. 7 VMS Preference by Vent Form

3. 2 oAlZAle| FE F
A QA2 A} o] LA} VMSE 55
o] BA| 9 AT o] JuE HESH A2 Uehit

iy
H

VMS ZEFHZ ATEE 2ARE A7 BEARA)

Aog yehgew 1 olf= 5 1

ol/do g UEyTh o] tﬂrE}
3wkl AejxAks Fotol dA &

I Q)= VMS FHEZ SEAI7F 24 9 xﬂ;ﬂ% s}
ofshar 1o whE MRS AlA| skt gt

4. LMK} A|ZHSHE] EAMAIS ql Zdn}
4.1, H&71719] e

2B 0] AHE Talk-Eye(@H o5 244H)2

ol g3te] AA|Zt Hokel ele] BEHL ANTLLE
Q7lMes S4at okl Fig. 88 A¥7)7S 2
&3 0l Fig, 9 A97)7] 34l

Fig. 8 Wear a Talk—Eye

Talk—Eye and equipment installation
on the Vehicle

| Subject Calibration

|7

Subject driving test section
(each step time measurement)

Resume

| Data save

| Subject replacement

[E—

Fig. 9 Process for a Driver Sight, an
form Experiment

4.2, MBS

W A £A79 39 ooR A4 A 4
$3tel AL hn glon Az ool gl
25~35419 dA 5o AAste] ARt oA
o AH|E 2gaio] AR AT 9lo] raae) of
2 Qste] 3 ARelA Aelstoch A BAA
VMS, E34] VMS, £3H4] VMSE isto] A7k
2 ANTZE BETPZE AW 39| 3R o] 241

Ao) Azkae g BAs

Earth's Crust

- HMi53 iz 167



Table 3. Average Starting Gaze Area by Reagent
(etter type VMS)

Right and Up and )
L ) ) Maximum
Division left visual |down visual| . )
visual time
zone zone

recognition| -89 ~ 6.7 | =55 ~ 6.9 0.7

Subject
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Table 5. Average Starting Gaze Area by Reagent
(mixed type VMS)

] decipher | =22 ~ 33 | -0.7 ~ 5.2 2.1 Right and U "
after | -76~83|-54~79 0.5 Ao g an b an Maximum
: : : : : Division left visual |down visual visual time
. recognition| -65 ~ 72 | -58 ~ 74 0.8 zone zone
Suged decipher | 25 ~29 | -19 ~ 42| 23 ~|recognition| -59 ~ 57 | -55~49 | 08
after |-68~80|-58~75| 10 Sublect [~y Cipher | 2.2 ~ 33 | —27 ~ 32| 32

recognition| —6.2 ~ 88 | 4.4 ~ 89 0.9

1

after -56 ~63|-44~69 0.4

Subject

3 -28~35|-04~ 36 2.4

decipher

recognition| —6.5 ~ 6.2 | =58 ~ 44 0.7

Subject

after 74 ~74 | -48~72 0.3 5 decipher | =15~ 29 | -29 ~ 42 3.5
recognition| =71 ~ 73 | =45 ~ 82 0.6 after -58 ~60|-48~55 1.2

Sutzject decipher | =18 ~ 28 | -16 ~ 47 2.1 Sub recognition| —-6.2 ~ 58 | 4.4 ~ 51 0.7
after | ~71~75 |-53~80| 04 “%Je"t decipher | ~18 ~ 35 | -24 ~ 26| 28
recognition| =6.7 ~ 86 | =51 ~ 7.8 0.7 after -44 ~64|-48 ~ 62 0.6

Sublect |” o cipher | =17 ~ 31 | -12 ~50| 2.0 ~ |recogniiion| -61 ~ 63 | -55 ~ 42| 03
° after | -75~76|-59~74| 03 S“Zfed decipher | -1.8 ~ 28 | —26 ~ 37| 29

Table 4. Average Starting Gaze Area by Reagent
(figure VMS)

Right and Up and )
L . . Maximum
Division left visual |down visual | . )
visual time
zone zone

recognition| =79 ~ 77 | =55 ~ 6.9 0.6
decipher | =22 ~ 23 | =17 ~ 3.2 2.4
after -66~73|-54~75 0.4

Subject
1

recognition| =75 ~ 72 | -568 ~ 74 0.9
decipher | =15 ~29 | -1.9 ~ 35 2.6
after -68 ~ 70| -51~70 0.8

Subject
2

recognition| =72 ~ 88 | -6.4 ~ 6.5 0.5
decipher | -1.8 ~ 25 | -1.4 ~ 36 2.6
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after -51~66|-39~64 0.7

= =
AFAT QA AT Tofl= thoFst Al 4SS
e Qov BET) A AT A48ES B
o] Aupz

Atk ol= VMSE FAIE A -r%‘ OP#
i

A
o
it
>
=
1o
40
jucd)
filo
=
o
ol
e
=2

Subi'ect decipher | —1.8 ~ 2.3 | —16 ~ 2.7 30 Table 6 VMS Average Read Time by Vent Form
after -61~75|-53~6.0 0.5 Division Text Shapes Mix
S ongmar |72t [ e dn | a5 e 2| 2w | oo
° after -55~66|-59~74 0.5
A5 d AEAILHATS)S dgko R VMS7E g o]
4.3, M@z 57 gl ol 2Tt WEHRE $5a] 9]
B AP VMS BEPHER A4 AZgH 24 o) M FAS0k gtk £t BEYRE 455
S g AgoRA B 294 B34 VMSel o L] AREE AZS BE 2~3% A} Hid B4
sfof 7} 721 A5 A 249 FA gL BAsIglon], o £ HIER ] £2Q) Tokm/hE FHTRE B¢
A FAANE Foto] 7 PR FF BEATES S 40m~60mE o5 HEE BEH Zulof
EEOIATh AHAY 2 VMS FHE R QA A A & ) SEekA] g2 o fle eAlolnh ERE ARl
5 oA SEe Aokl fle tSRt AAEE B4 2ARSE XA YA RAMIA R EAFA] VMSE &

168 International Journal of Highway Engineering - Vol.15 No.1



AApEo] 7V Asste AoR Uegon Ag4st
& Hot= A4 VMSZF HIAA] d=5A13te] 7HE 27

4295 Ao yepdth gebd VMSE A|sH=Y|
Hagho] Aj7ko] Q%= B4 VMSE A gksjof &
205 ghehe ),

4 =42 ,
VMS7H ALY A0l R10R AgatA] ox
o Hagte] LA WFEL BANIAY, Aokl
2 Uos|t B LAA AGET G T AL
oF 2= 9lglet. A VMSe] B St 4 Qe
SAS ANFORA Brh wBAel ARALE 9ot
HoLo s 2Hgahs] 2 4o] gt

AR OJA2ALE AAT F Talk-eyed 2H83to]
VMSO] EEFH AR QXL BELL A F 37
ZEo.R Weo] AlRa ATt BE FeaR AX T A
G Fi AXZhe] tepe AL TXE AR Top
stolov], WETHIAL EF UAAE BES] 9
ARAZEFE VNS AAAAS FAsHE How

o]
FeEole, Z2e) HELLOIA VNS FeEE 74

oA At vpeh go] 2~3%H, ZAF B2

-3
(@]
=
5
B
‘.ﬂ
fu
X
o
&
K
Rl
~N
o
]
i=}
N
(@]
=]
2
(o))
(@]
=]
mlm
N

s He AE & VMSE FAT mo] A7HEer
SARALY] 1S wi AT S ik ERE 2R 94

Aboll Al LrER HEe} Zro] VMSE Q13 AL o] A E
o] 21%4 HE2 VMSHE AFA| A% HA]
ot LAANA AYFAIE T = e Fol

sfojop & ez wehdnt

N
Bl oo BN ORI o

o

weba] T Ao A= thaFst AP Sl it A
I AASETE w2 At AR, T2 AL ER2E
o o A 5 ohst A7 XY Entd o o
et AFAIE & Aolet AztEE VMSS] 28-S
S 4= S Aol 7|t
References

Coren, S., Porac, C., and Ward, L.M., Sensation and Perception, NY
: Academic Press, 1979, pp. 372-375

Gang jong sil, 2002, “Highway tunnels in the driver behavior
characteristic visual navigation’

Jun Chan Yong, 2005, “Movie billboards on the driver’s message on
the characteristics of each study’

Kim Myung-Soo, A Study on Analysis of Driver's Visual Behavior
on the VMS Message Display Form, 17th ITS World Congress,
2010

Korea Expressway Coporation, 1996, “The Effect Analysis for
Advertisement Signs Along the Freeways on Drivers Behaviors
and their Relationship with Traffic Accidents’

Lee Soo Beom, 2001, “Human factors design, impact on roads’

MLTM, 1999, “Installation of variable message road guide
research and establish management guidelines’

Shin Yong Kyun, 1997, “The Relationship between Electric Signs
and Driver’s Visual Perception’

Son Seung Neo, 2004, “A Study on Significance Testing between
Charateristics of Driver's Visual Cognition Behavior due to the
VMS message display forms’

Wachtel, J., and Netherton, R., Safety and Environmental Design
Consideration in the Use of Commercial Electronic Variable-

Message Signage, 1980.6.
(M 1201212, 10 / AAY 12012, 12, 14 / AlAIREE ! : 2013, 1, 22)

ol

t=e2sts =28 - Mi5H Mis 169

r



