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A study on the development of muti-media system for road guideline
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Abstract

As one of the most serious urban problems, routine city traffic congestion causes not only unpleasantness but also damage
with increases of road tolls. Recently, many TDM plans are being improved along with plans to more effectively utilize
established facilities and maximize the effect. To achieve the purpose of Intelligent Transport Systems(ITS). Recently, the core of
ITS is Advanced Traveler information Systems (ATIS.) that are activity researched. A development of various muti-media system
is very important of road guideline. First of all a business processing for offering travel information and give a consideration to
the United states of various muti-media systems.

Key Words : Traveler information, VMS, Data collection, Data fusion, Data distribusionRF Link, ETCS, RSE, OBE, DSRC,
Communication Zone, Beam Pattern, Base Station Antenna
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1. Traveler information
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@ Pre-trip traveler information
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(® En-route traveler information
- En-route traveler information2 E3 Fo] =2
U 55 ARE AgrteA AFd
- VMS(variable message signs)9} HAR(highway
advisory radio message)e WEFEF, FIU F
A, g4, 22ln wFd 4% Fe 5
3 Yol v FEE AT

rie

- Dashboard devices:= &ZzHwh ol AR
AZAANALE EE
< Az

- Active warning system2 $-HAolA SPF
AAQse de APLLEAZEA TA
E IgAE, =29 ) dEM Zx
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- Sophisticated route guidance system % E.— 2,

a9 52 6 A7AEEA
SoA £ A8 MY EEE
Zth

- New radio advisory system-

2 ABF

en-route traveler information
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1.2 Traveler information requirements

Static information Real-time information

o AAFHARNAY Z7IE o E5L A7 E, AR A
Az de FAh T 22 FHAAHS B

02 P95 HE 24
« Toll information o Aol T7 oA
(cost, payment options) B3 L gol3A 3= dl
+ Transit information A=

(fares, schedules, fare |« F3o FFE F& 4,
purchasing option, w498 e e g
routes) AR R

« A 71}3*4 FFA(zol,| + Transit schedule adherence
A, 4854 Park-and-ride®} 2% A

+ Intermodal information G2 74 48)
(connection, services) EAANA & SPA

C FAF AREIA, NG| DA 1EYP) o

. 2AA A 2

o B2 FAOAM next
stop AR A

1.3 Traveler information characteristics

(D Timely, Accurate, and Available

Traveler informatione $33z}7} Fosk of Jg
3 ARt HAd A7l AFE| Aok st AT
Hold AR F&afof gt
® Cost effective

AHAE BYALE AN A8l 217124
$3 38D FYARE ATeLd A9F EL
A Rolrk
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() Provide route and decision guidance

Traveler information ©]-&2}71 Z3A 32 Al-¢-
AL ARE 23T & IEE FEI AFAE
(912, BYAIZE Tis AE 5)S Egstolol drk
@ Easy to access and easy to use

Traveler informationd the¥s 49} formsoi A
Ho] 7hsslajor 3in, o]&A7t ARgstr|dE
Aelshol Aok
(® Safety implications

Traveler information& &A=}l Al 2batelg of7]
NA AP 4Rol WARA WES AT}
Eig=d

1.4 Traveler information design

(D The pre-trip travel information user service is de-

signed to :

col g7t % Aol e A, FHA % A
7l g AEe shed =98 Ho

ol gael Al &3 B3 AMul: ARE AlF
slot B,

c o] 8 Ao A HAY wEECl B HERE
A & % Qofok k.
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(® The en-route driver information user service is
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(3 The en-route transit information user service is

designed to :

c YAt g Fo] thE ggkE A9 £ 9l
EE YFa% ZRE ATl ok

ARE GUd A Fal Hesolok ok

o TAE AL} £Fo)= AFEA} interface informa-
tiong A F3ok st}

COlEAL AAT daaE DT F AT sfop
s}

cANZOR 5B dad o83 ol&x o

o

A ARE AFsfof gt
@ The route guidance user service is designed o :
« JR BHAANA ARE ALEH o ok T
« mapping informationo|1} transit schedules¥} 2
& ARE AFsoF S
< A Age] B wE ARE AAoE
g3 ok .
« A3} AE AFA] two-way communi-
cationo] 7|Htz|ofo} &l
« fA8 o]-&A} interfaceS A} F-3of Frt.
(B The traveler service information user service is
designed to :
« yellow pagers9} 2-& AL A|Fsfo} gk
c AR 4 71%E AFEor Ik
3 FHEREY HIE AT ordth(s

2. Traveler information system technologies

2.1 Pre-trip information technologies

F 3 i

On-line service?l ¢
Hul& informationS
BEY thofA A
3 W
R EmA S et 1
wjat Aol 9
= A=
internet . ?jﬁ %—i
4R
office : 2329 4 5
computer 3H& H.ajF= color

based o b gEAS
system PAARE aEd

i
o

one-way
information
Home system

and

£l = ok
5 b

=]

& Jehs AR
o447} Koluh AN

Electronic | AlollA] ZE @]
bulletin | S o]&3|M k= intfwo—wa.y
board | R Nz, A ormation
system | FA= o] A} A€ system

@ 4ng AT
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telephone system
Teleph Looy 2
cephonel  MOP g qgsie] gl mesaged AUHA WERRE ATIE FY2E e Al |
based tape 0] . . information
2 Q] telephone information system
system system system
voice o] 8217} touch-tone telephone 2 o]-&3te] AH A FANA HEE L3} system | two-way
response || ©]t}. touch -tone signal-2 digital data2 Wa}ed o|-g27}t f3l= FRE A FA7t Q1 | information
system | A18HA H3, 30 ¢2E ARE FHoE AT system
Teletype network one-way
Ao NEF 43S TAE FrHOE AF text
Workstation o
o] HrAl2 teletype networke} H]S23h WhAlo|u), two-way communication O & o] &z} 7} WZX[B)’
Broadcast | ¥8HE ARWE AFTHE + Y
television || Color graphics )
of WAe worksaiond] tiere.eA nBA) AURVHE olgdted Axgem| oY
a3 wENse agges ¥9 srape
Video information one-way
i = Al Al s 2 TA&c E = AL ﬂ . i
Television CCTV image Abi7} LT Folu m&rz o] B2& vehyed] AH o]tk | graphic
based el | TV A9} T3 W] 5 Vertical Blanking Interval(VBD -8 AHESH, 4417 Ont"’(;;‘t’ay
system wrgolL} Aloj8 Wt 3 AYHe A :
parallelism
Cable | o= 54¢ Aol 54 A4S £l AFHs, AFAA AL §F9E S |
television | AT} E3 $9) o) AuE ARACE BE one-way
ANte g AEARE TVE 53] AT
cAEE o &% AT AR
. e ¥&E 2 speed map two-way
Int
te;:?iz;“: cE nE @H information
Moy A Fa ANEE gt A system
= 51_
c ol Ko £ AJEEA gk PR
2.2 En-route information technologies
T = B & 5 A
« Congestion
AbaL} bottleneck, IEE S5 AHgY o5 B E £ EAANA Auso F
o, AU Q29w o] Aokt FHH A FelA ool vl tl7|gHel i3l
ARE AT
Variable | © Diversion one-way
Roadway essage SN A HWABEE AFs] F=vh information
based 6 & « General guidance information system
system (Vil/;;) SARAA LE AH(oute guide)T AFTHE ¢ 9l thE WH(ex. radio)yS A|A). visual
» Maintenance and construction work site (text 7]1¥H
SARNA BAIZ 8 A2 ANE Ausrix std, dit A2E A
. Roadway status
o] ost =2 A H(snow, fog)t} THA el 23 =2 HR(HOV lanes, reversible
lanes, reamp metering)E A F
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T o gl & 5 4
o Z2 A7 NAFL FIAM HEE 58 2 o BE A ARE AT | one-way
Roadway| — Highway | 4. wwoo gzwge 2 0o gxz 48 information
based | advisory radio | ) o gzl AL BB AHL AL VS P9, £2 A, | system
system | HAR g ga), Am, ol A2 o, By AY AR 58 AR audio
i s ; one-wa;
Public Public Announcement Systeme DA% AAZ9 Eojdwrdt WA A | Y
announcement o e AHE AR A A information
systems system
: Zax HAl AS-e orEz=7) 9 B zp%9 ~Azg | TV
Display ZYPEA JAAENA QA 2FE LT A BA WFLF SAIH L L on
monitors 2R, aga X3 HR 5& AF system
Stat Station2 7t OME} AWM E AR, A A wEIF dgw | o
tation | Message board = gy 28 4257 95 AL information
based system
system - -
Ao} FAL, o2 ARAEH Foll A
cAAZE BT AR 1 AE
o AW PES
. {‘]’S g wFH ) two-way
Interactive « T 2AF #3 HR information
Kiosks cFE 25 2AEY 59 A
system
« Passenger rail¥} A2 W2H
-uH PR
3 Parsel oA HE
BEAE 7o g s BARA AA"o R AN E tfF wEAHRE AT | one-way
Pagess g1 2 glon), wlg s Zuold Hold W text 7]t
Pesomal | |ug R4 SdoM dAgem olgAdA Aus AT £ glow,| wowy
based glson? desktop ZATEILY 1 99} communication network9tE E8438 71X givh 3 | information
systems gita 2 gdo] AR 8 NEFY daaE e TEOF WolEo|x Xy FAE| system
aSISES ) 1o glqw W sFEE AT gon, A EY 2FFHUME 75| graphic
DAY gz gieh, 7\

2.3 In-vehicle technologies

T i i % & 3
SRR A REHYRE AZste FE PHS AL Fue Fold. qirEy g
9 drpo 2l BzE EE e 2% PR MulaE 53 ojd FHRE 1T | one-way
AM BE AEIch G2y, A FE, 15U Y, et ok w5 PR YEZ R, 12 | information
radio o LAAe} AFAL} 7HH§ CCTV Network, ITS 7]¥} A] A€ol AAE Stationo] Fof | system
Fow 479 wEARS0] ATH ITS 7% A28 Oaele HA ARE AF | audio
g 4 9l interfaced Z 3t of ol
h}— . Static Navigation System& 2H#te] ztakd] APAog AxAre] AR YA E | two-way
vehicle | Static | ) a2 5 By exow Pue ARG A TA E/\lﬂ GPS, obd 2 11} | information
systems | navigation tAd FE, FM Sub-carrier ¥4, RDS(Radio Data broadcast Systems)E E38te] 73 | system
systems gol At static
. two-way
Dmc Dynamic Navigation Systemsi Static Navigation systems ¢} FUg 715& A 23}, | information
navIBAIon | )0k wEAHe £1 AR A AFdchs PolA Holz} glok system
systems dynamic
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oS 23t He[n|Clof sfdof 2+ A7
T ¥ W & £ A
In- Mayda
veite | e ¥ 8w Aage ngo) WAL AL A SFwe Auladl dgto] shsdtl sn, 2| $F
2o sl o)X= orEz
systems | systems 3] e HAE deed A& F
g wEelA HA AHEHE WEH2 wAA] gaEdo] Al2gL including flip | one-way
In-vehicle | data Displays, LCD, LED 0]\3} LEDE A3 A7} AR AFEEHE 7H dubaQl A | information
message | O F th FAL HAl, ST B2 Aula NEH, 94HY A FIE, §F | system
In-- boards | vl A=), dEJH|HE, %%‘%i Y olmg gy JEGE JHF HsE A AFE (xRl
transit & 9l 7152 M3 Yok 4 A
vehicle
based | Automatic Automatic Annunciation Systems-& & <F23} w7Z-Z(inside and outside)el] ¥ X3+ E | one-way
sysems | annuncia | ST Ao Gl A2 T xﬂoom B#4, 59 A4, 22 A AAE g information
don | FET AR A vz gf %% o % A0 Y be wes wro R | system
systems Hiol BB A9 5AAE X}Ex—i 2 e, A7 Aojds e Hao Xé‘:ﬂ el o) 5
o W& FES BEAAE FAg) A A
24 F technologies M|SAFEH b. Variable message sign X414 710
(D Variable message sign(VMS) + A A HAAH7E
a. Variable message sign types CHERHo Aln we AH, s 7
() blank-out sign : single message B 5 B3 Fort 24% A [
. . o A3
T2 WF4%e a7 et single message} . E]EE% 2% 4 M7z AAshe] YR ok
ARG AR HE gHoE, HARS ASE L | A09) #
A o)A radio message’} HEE W) FRHA A T ’ﬂ%ﬂ@i Al FEY Als R
. A ' an, $940 AFA A2 WAoo
gHr} g ¢34 g
© rotating drum sign Al dESE FE HA, FRE,
@ Aol AT Haro] wEsa Johfe 48 5o Astaiel S et
o] @ 719l A m 2 o]gs] AR x s 24 R AdRel FTo] fold TR
:;] \_7( Hﬁ . e CLEH AR A o Ao BAFeRA B o] 84A
T3 el Ar ¥ AgAA2 HIFSAT Su
© matrix sign : most flexible type FHEZ | AdEFFo] §olata, AEF, HAH,
o] Hlxle. F)E A ¢l o 2 al IR T AR E] AFS v gl 2
) A AEAQ pixelo] AR AR wha} e Zﬂ%‘%!E*]%”é% wEE A3
VMS9] yjg-o] F#= o]z 43
* Character matrix 922 | -aAddgze A el 4
ZY7} o B tle =] =h 1
4ﬁ4 7]L_ \_.'1’]7]- TX}'E x‘“OE]o:IX]U:L Z"l . % }\]/"‘_4 7]\__ HJ’ﬁHTS’}-}]L]— /\o]'%‘ﬂ
A 2719 F7He A E ol Utk A % A AX
« Line matrix . Ezljlr‘v} VMSelel Al slEEAT
- L . & Ak 300mold, FREALE Ha
o}—L]—‘O,] matrix< 7‘}_ llne% Zﬂ =) 0}-131’ O]Zﬂ% % z % 400m 7_] = Trx]a}gi}\.] VMS-/] 7]_)\]
A} Atole] AAg F7be] v o] 9lovt Ty A g5
go g3 0] cFEARE A dgFol HFEAY AR
FHE Aol S5 o2 dlgel =zaBRe BEyel
* Full matrix AAE AHe FH5e & 33
o] AL FAtet A Atolol] oW FAE A
o A ppom, eleig T FAe) 27 3
o1 D) AARSE, £20HA4E 43 7 B A 224
Y 715% 7P §540] Itk EX]J%,TQ%

102 Pr=amsee=

E
=N

M3, M12(2004. 3 - 6)



Zotyz 23k Uelnic|of FHgol BEt 47

¢. Variable message sign o414

AAAY = B AY + HaREAD
A = AASEmR) x FHA FHEAIKEE 2
%)
AeBEAAY - BELLAY + 2477
FEL2 A = éﬁ]é—%(mh) x & ARG x A
e g 9= 1202)
AAAT = VMS FA1%0|(7Tm) / anb® = VMS A

W X7, AfEA 141} ‘%‘ fo 2
71&A AAske 7 (BF 6°)

& VMSTh ARHE £z AAsEd $ 4
mgo o) Ak BEAY 44

© A9AT £2E AASES A& BEAY
2o BAHe] oo HEADNYRE £

A7F BE I1EIEE HAh VMSECIE A&

d. Variable message sign®] BEW|A A A

O F FEAIZE

Fob HEAIe BARG el E<to] ®E
g8 AZHEEDelH, XA dAR Ets
Aew TR Azl ulet ZA . VMSY £
ot FEAS FHFQ AR S Y o]
N & AESF 7] 93 AR shie EQE
o @1 ARy AALwo] we} AAE, dnt
A ARENG BEARNS 05~12F AHSFTh
=, ’5‘}‘/}9] Fotoll 4t9]9] AR o] E3tHo|

H
EZMEM mona, 1 AR FQ
Aol BAglel 238 A A
%}i 743 Any} @ &, LA A
3 AA3 ARE AA3) EZ2A7ME0r B&sH
=4 ﬂiOH 3] 2xA7E A e
I olafd & ok

Qztel NXZ FRAE AV 7 & st
o Fotoll AR Tt 4R gA A
EotEy, ¢ 2o F HE de AE 998 X
et AL uhE A S

@ Navigation system?

40 R o

O

a. 7 &

LEF 2 Ao tsiA LAt dgds
98 g ) AXE M B ks, 494 84,
94 wE t¥d RF 71EH 22 353 A

e g gt} Ak ITS 78 Al 2ERke FA
kA 0 & (wo-way©]Th
b, AR AFHY

flo nu

3171
ol 1 9]
ﬂ@,ﬂ%ﬂ

93 Ao R ERWE As(d
ERE, £2A%, APADE AF
2o 2 7iA e FdHojRh

M. 2k s 9% 2ejrdo 7Y

Ag A £
1. Application Case

11 A7t ™ EADSER

O AR AP . internet
@ AR ATHE

- A7ka ddle] n&Eel g AXL 2F
AR (BPA 7Y, a9 FF, FAL A, &
Wk wE %, CCTV 7hvlgt AR 3F) A%

- ZZ %X None, Light, Heavy, Extream, No
Daa® FEEd AFHT Jor, =2EA
TE AR FHE WE3 FAE F
At

1.2 O|UAEEE OlHolERlA i1 EAIDSER
ORCL-R

4003 7o el A=wE Adox o 800m 317
o2 AA® L AR} CCTVE T8 W 30%
Ao g2 mFuoHE F3
@ dl°]¥] fusion : MnDot 5] AH
® AR AP - VMS, HAR, Aol&/ FF3

2) U.S. Department Transportation, Developing Traveler Infor-
mation Systems Using the national ITS Architecture, 1998. 8
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TV, 91l
@ AR AZRE
- YA DETE SSmph(eF 88kmh)E TR 8} AL
[e]

glom, WEAEAHE A3 BFLASE
2 7]%02 S0mph(80km/h), 35~50mph, 20~
35mph(32—S6kmyh), 20mph PIEHe] 4viAlE T

- nEERe] Fete] APHA SEo} EHES
ARE Adstn 9,]\1:]-
- ERTE 677 speed>58, 50<speed <58, 45<

speed<50, 37<speed<45, 22<speed<37, speed
amow FEaE, FAZEALG doly
A e PEoe JuE AT,

1.3 Seattle wide-area information for traveler
(SWIFT)3)

@ X%_l}l_ /\21

WSDOT(CCTV, 22 AR 7], A A A, incident
call boxes, T2 H A2 FFTHA)
@ dlele fusion

SWIFT ZzAER A=
= ITS “backbone”$] U2 3HA
® AR A

Dynamic route guidance(FM sub-carrier system),
VMS, HAR, A3}, TV W=, QHY, rlo]ld2a
ZE 9] TrafficView
@ AR ATUWE&
» Map Display

e REYS IPse didA AR
overlay ®th 2+ 91X R FAE AFHA
AR A5 W AFHW, WE AxE2 O
ROM Fi+ PCMCIA plug-in computer card®} -2

neEe s Agdt
cEIAE AHOL 24 AR
WA AgEE o Y5, SADA o
B FEkA) A)

SmartTrekol| Z-&

I‘-lOJ

-

3

<

Science  Applications International ~ Corportation, Seattle
Wide-area Information For Travelers : Evaluation Summary,
1999. 1

c AR F@7E

SAZFN SAAE AT wFLY JEE ¥H
ke 71EEe AA WAE CRT, AT %%‘%— ®
L Ao AEE LCD 77|19 239 ERIOHE
g ol A AARYNE HAHE A
AL Egech A e AT Z2aYL L
v wAx|9} @A visual T]ASH |7} A B
ol &40}

d ¢tdA 1y =249

heads-up—dlsplay(HUD) 2R 23& A
o $Az Aok Wel "ol & WA ¥ A
BRE £ /\_9.61 ’}1: 9l 1:1\204{5} 01‘117\1“3‘ TZAHE
$7] 9% 71%0lth o] HUDE B89l F8 74
L2FE /AT U
cOAEs} @ £8 1]59% Fa, 435, 22 5
o] dlo]gl Hlo]&

AF ANE FOT F Ve GPS QEY

wheel sensorsE 7|gte = g olF A A
GPSE 7|gtez 3 ad AA &AE = 3le
ol gAY ZFHHGAH,
AZL, n&ER ol& oIS vwtoe g g Hi
AZ Aol TFsaith

224 o umtAY AR 2 FEE A
S, Aol dAe) PNE BN 7 B Nz
o Sgoz FRE AFd)

Navigation computer :

Delco
. . Sei . S
Device/Information eiko In-vehicle WIFT
. Messag L Portable
Received Navigation
eWatch . Computer
Device
Traffic Incidents
Advisories Scheduled Yes Yes Yes
Event and Road Closures
Route Guidance - Yes
] -

Traveler . Service Yes Yes
Information
E .

reeway. Loop-Sensor Yes
Information
Bus Locations and Y
Schedules e
Time and Date, Personal
Paging and General Yes Yes Yes
Information Messages

104 SLRAITSYL =N
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1.4 Travinfo(San Francisco Bay Area)9)
O AR F
CalTran : CCTV, AVL A& roving tow E&,

A, 2AE 8F

Ay

aircraft surveillance, W5 %
AR
® do]¥ fusion

CalTranol| 4 ®joje] Q¥ Travinfooll 4 A&7}
A,
® AR ATEH

internet, In-vehicle navigation, pager, #o]& TV,
kiosk
@ AR AZRE

Travinfoe R FIA A kst T2 F9&
Aegt = A 3] 93 A datag o) &3t
San Francisco Bay Area 99| m 54} tF
WE ARE AT JoH, ARFH AT W
< o3 2o

e 25 «W%F FaL

« FAF AR cYFuE R

o carpooling AKX«

V. 2 & $18F ARAFTY 714 AF
1. Business process

1.1 Data collection

Data collection® A
e Az=Fe 3 dgelng, gk ]“(roadway
traffic sensors, vehicle tags and beacons, and video
surveillance cameras)Z F-B 43 dxgoigity 1
e}, AR BRol oa ATHIY daad

4) Randolph W. Hall, Y. B. Yim, Dimitri Loukakos, Stein
Weissenberger, Travinfo Evaluation : Institutional Element
Phase 2 Results, 1996. 3

1.2 Data fusion

Ay A2E 53 F48 ASE ARANA A
&t7) Ad), we nE ARE Hgstn, AEIt
19945 Bk, AFEE ARE
= Zé & 2, data synthesis9} data translation®] T 7}
Woz el

oft

ZAEE=

_LoN

[ | e [

- HitPige
== 4
) e,
— - Kook
s
. I
2 -
=
&R :
o »
i i Hadin
&
- @ <
-

D Data synthesis= E3Z<¢] source® ZE3}te,
1 3.9 distributions ¢33 dMto} sourceZ gk
Ex Aotk

@ Data translationg s} e © B2 infor-
mationg THE information®. 2 WA= AR
B gigFelth
» Volume and occupancy into speed and travel
time
« NTSC video signal from cameras into a digital
format or video snapshot
cEgel EA%H H2d FYEAE B
Wzl 23, A%), 2249 97, 28l
Agre) BAN, Ao WY
o T}ok3t source2HE HIEH AlE B A

|, Be), 283 HEHe AA7IGLS

-

T gz
2 WY

1.3 Value-added function

Value-added function®- informationo] A2 A
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1.4 Data distribution

Data:= communication mediat} devicesol] &ls] 4
vzl Al B o]Ath Data content= AH|A}Y
Ao GULE wo]H glojor 3, traveler
informationg AL3tE AAd A= E EES

e AEgae) a78c,
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T E-of o]z &}
o A% 59
i _
Data AA7) | AVi(automatic vehicle identifi-
collection CCTV | cation) weign-in-motion
Data Z}%-f-31 | GPS(global positioning system)
fsion | AR | AAAE

Valueadded | =5 [o]EEAl
fn Data 343 | HARGhighway advisory radio)
distribution | ¢IE)dl |RDS(radio data system)/ TMC
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