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Abstract: A road guide sign is an important 
ii?Hifft'ig,r1l'r*#ili:ir$1r".',iir't lX;

ilitaf t.ls.'i;.:"1x,:"lt*,tB?iP"ffi il'"?H;ffi a;'rH'ilII;6euiiriiraihti.el

#rff tr;:"#s;ittt#:*r"tlil,"'st"+rti:ffi #Hfg13;,U,Hi*,ffi r,nfl

$,'g"cll:I"Fffi ',l:ffiIi?"$"i!.ri,fiitiF;**.**}*frru##+itilffi i#
[[iit]tr;ffi*li*id:lil,ffiqs,;fiF'f'{fltiix#-qq",.fldlifii't',:',ff r;;iri;"# [u1""f"i'i""a'g"ia. rieni ihe spatial aialysis one provides a c

models, such as u,. ,nuiiiiri'li# "i;.iI;il:;d;;k iirfts.Jainng ttie traffic corricior

illf ,:Tfr #i11fi\".lff it[irHiliil,::lt'''ffi ,i:til',t:ffi ",,:'3'#l,iffiiiT,Ti.3
ffi"dil'diltrict in the city of Seoul forb case study'

I.INTRODUCITON

l.l Background ofthe Problem

A variety of traflic facilities, such as traff,rc signals-. road markings' road siqns etc" are

;""i1;i'd"r";;rtil;ffilift fto* -; well asiraffic safetv. Road puide siqns are an

imnorrant traffrc facilitv'irii[ri'Iiiia* arir"ii i"-iir; dir*iion to gol Roadiare being

ii!1ff '[rifi'ritlli";;J'"-i;-rilg ,'ouar are temporarilv beine closed in metrooolitan areas.

*s#ffi *lnffi ttt+{ffii#J*h:iLrft
roads.

5'r*:'*:':*'"Hff ;Pfl?ffi,;;i3Tffi 'Iil.ryffi ?:ixilili;'ffidi[il?.J.l[J'.f i,H+
manuallv throush pup"t'*u'pt..--fGi;ilmottit'ui'iobo?;;a-g'i"dt signs in S-eoul wf,ile

only on6 persoilis-incharge of all the road gutcle slgns'

1.2 Research Objective and Approach

Theoumoseofthisstudyistodeve-lopaiecision-makingframeworkwhichcanmana&e.aJai#'tf f6il;"i,,,;:'"fi; ii"["6ria. ile"t. It is" based on the concept of GIS

(Geodraphic I nformation Systems)'

In order to achieve the research objective. current problems of road suide sisns and

corresoondin* .oun,.#.iiri8t"irirr G ldJrtifiiiii.ri.-ltt.n. ite cts "concept-will be

il*;.iil;;'i';;;";J-iiffuiiiii"iire ditu *unugement relared to road suide sisns' A

decision-making fram""Jrori''Ui'1."f "-H;"q-dfqg S.iil Ma*ger.nt .Secision- S.uop.rt

Svstem,, will be aer.foplf, on tii. Uutit-oi CtS. Finalff. this sys'tem will be applied t. the

ffi;;;*'dittii.i in the'city of Seoul for a case study'
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Figurel. A Flow Chart for Research Approach

2. CURRENT PROBLEMS OF ROAD GUIDE SIGNS MANAGEMENT

*;,:Hx..:,,1,",1,,"Tt1i;fr1"'fl","#,3$;u,Jf,l,;,._fi 

"t{l#: 
j*,;tl*[],;]Fil*:The former incJudes th

The latter includes road guide siens hidAln b^f';bifi;i;r:"ilf1;;rs rnrormatron or
3n:lilgllllrof 

landmarksland milmatching informarion berwee, ; ,;;A ilfr;';;;';,i

2.1 No Existence of Signs Where They Should Be

&,T*',lf;l,Jiif: ii,["3'fHs,:"]'il:,f:'i3,:,nii:*"iii' l"dt:,3],:ll,ffiil'T,!.,1,;,$,;
direction ide'ntification sign. Ho*irii. thir';rr;'i;;;itJdt *.i'i't".'.ii'Je ol-the shortage orfunds and incomplete critEria.

Moreover. information signs which rfrgw the road name_and/or the road number on theroad is also needed along ihe road. This is aiso not at;li;b6.

Development of Road Guide Sign Management DSS

A case study for Kangnam district in Seoul

Spatial analysis module

- SpatialDB- Attribute DB
Continuity of suide
Automatii: de"sisn of
signboard
Several statistics

Location of road
guide signs
Contents of sienboard
Several outp[t from
modeling mcjdule
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2.2 Signs with Wrong or Invisible Information

2.2.1 Invisible Information Inside Road Guide Signs

'l'he size of letters in road c,uide signs must be determined by considering the speed limit
and geonretric designs of-each road segment. However. the letter signs are uniforln
resartrless of each rdad's characteristics. - Some road guide signs are harell'visible since
thi!1' are hidden by street trees or traffic signals.

Figure3. An Invisible Road Guide Sign Hidden by Street'Irees

2.2.2 Ambiguous Information or Discontinuity of Landmarks

Since landmarks on road guide signs have been selected without any criteria, some of them
are ambiguous. For exairple. a Tandmark called "Seochogu" inside the Seochogu area is
misleading information.

Also. landmarks along a traffic corridor are not closely linked. In some cases, they are

Figure2. Missing Road Guide Signs at Main Intersection
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diflerent than each other even though they represent the same location or facility.

2,2.3 Mismatching Information Between A Road Guide Sign and Other Information

The information between a road guide sign and other signs such as road markings conflict at
the same intersection. This can happen because road guide signs are maintained by a local
government, while road guide markings are done by the Local Police Agency. This
misleading information sometimes causes drivers to change lanes and to cause an accident.

Figure4. Mismatching Information between a Road Guide Sign and Other Information

3 COUNTERMEASURES OF ROAD GUIDE SIGNS MANAGEMENT

3.1 Establishment of Criteria

In orincioai. three different sisns. which are notice. suide. and identification sis,ns. have to
be'instafled around intersections. However. it might confuse a driver if the distance
between adjacent intersection is short. Therefore. a kind of criteria for installing road
suide signs-is needed. Installation criteria of road guide signs are suggested according to
ioad tyfts at intersections. That is, any intersection between trunk roads (auxiliary)
should keep the notice, guide. identification signs in sequence. On the other hand. any
road type meeting collection roads should have a guide sign with a notice sign and.an
optional identification sign.

Table l. The Criteria for a In
- Cross

Forward
Trunk road Auxiliary trunk road Collection road

Trunk road A,B,C A,B,C (A), B, (c)

Auxiliary trunk road A,B,C A, B, (C) (A), B, (C)

Collection road (A), B, (C) (A). B, (c) (A). (B), (c)

S1 SA: Notlce srsn.
1 ) : Installedin

rg! slgn
case ofnecessity
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3.2 Reasonable Landmark Selectior

All the facilities used as a candidate for ,err..i;n4rks ';irouiti b!. tePrcscnteo as a polnt. a line.

oi a poiygon. A landmark can be understood clearly if it is figured as a polnt or a llne

rather than polygon.

The best way to select reasonable landmarks is to distribute. survey questionnaires for a

#;iid;;;;l 
-ir,. 

tvii""ilindmark alternatives are citv hall. subwav stations. hospitals'

museums. sport compfex. bridges. etc.

3.3 Continuity of Landmarks Along the Traffic Corridor

A reasonable landmark has to be linked along a traffic corridor. Otherwise, a driver can be

ionlriea even though landmarks are clearly understood.

3.4 Adaptation of GIS Techniques

The maintenance and improvement of road guide signs can not be done manualll since it is
data intensive and laborious. An advanced computer-_technlque called Ueographlc

Information Systems (GIS) is the optimal solution for efl-ectively managlng road gulcle

slgns.

4 INTRODUCTION OF GIS

4.1 Element of GIS

CIS consists of three distinct elements: Database. pppti3l Analysis.. and.Graphic
nioreiintation elements. The database element covers digital maps(spalial data). usually

:3lj:iTf.fl,:i: L:',,il#i,|j,ll,1,"H':x!:i.":F"s:'.1iilll'3$'r"if,'31,$.iltJ3''Tfllr'"n lli
r[pi"rt-ae6ision-making through database management. The graphic representatron

el,lrirent displays the outcomes of spatial analysls and database lnputs lor tne eno-users wno

are usually irof specialists.

Figure5. Three Basic Elements of GIS

- Spatial DB
- Attribute DB

-Qualitative
comparison

- lnformation
expression

- Query
- Modeling

Journal of the Eastern Asia Society for Trarsportatio Studies, Vol.3, No.5, September, 1999



6

Sigon KIM

4.2 Efrorts of GIS Development of Korea

The Korean sovemment plays.a^major role. in.the- construction of NGIS (National
Geographic Inrormation syl6,ii), rd;ii,ig-o;ih;; aJ""mp",ii".'"i"iipatla aatabases.

Three scales of disital mapping of topographic maps are being made, which are supposed tobe finished by 200'0

- l/1,000 scale: 78 urban cities(except mountain areas)- !{f ,_0Q9.rcale : whole narion (dxcepi mountain ;asi'- I125,000 scale : mountain areas

9 different lavers are heing cons.tructed at the same time. The layers are railways, rivers,roads, buildirigs, tributariei f;citiiieilop;fiphy,'i,r;treltti.i" irii,ilj,i'"s, and a tegend.

4.3 Data File Format of Digital Map

A national basic digital map is.being made in the D-XF format, which is the format of acommercialsoftwarE prograh. AutocAD. e oxe ne is;iffiy un'escll rext file. Theoverall structure of a'of,r-'fite tii-io,iiainei"tt;g"'t'ion"',;lili#[L'nd of file,,marker.The selections are HEADER, TA B LE S, B LOaKS,-ENiitiES;;ii;rr:'

HEADER
section

$ACADVAR

$ANGBASE

$ANGDIR

$EXTMAX

$UCSYDIR

$USRTiMER

TABLE
section

LAYER TABLE

LTYPE TABLE

STYLE TABLE

APPID TABLE

DIMSTYLE TABLE

VIEW TABLE

UCS TABLE

VPORT TABLE

BI-OCK
section

BLOCKI

BLOCK2

BLOCKn

ENTITIES
section

POINT

TEXT

LINE

POLYLINE

ARC

CIRCLE

INSERT

Figure 6. The Structure of DXF Format

The HEADER section has general information about the drawing. Each parameter has a
variable name. The TABTES secrion conrains sere.iitables, Eacrr Ji';Iri.l,1;i"#;
variable number of table entries. The BLOCKS section Contuini uio"n a.tiniiio"-dnilit,
lq!.,Tuk. up each block in the drawing. The ENTITIEs siciion ion;6;'il;?ilil;
entrtres.

Each sSction is .composed of many groups, each of which occupies two lines in the DXFrile. rne ltrst trne tn the group ls a,group.code. which is a po-sitive integer value. .lhe
second line in the group is a group valie. either a string or a ndm6er- 

- -

9_lqy^.^qq.^r_l1rg: IrqT 0 to 1079. Each value.has its own value type. The important
group codes and associated value type used in'digital maps are as follo'ris:
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Out of the four sections, national digital maps in NGIS are only associated with the
eNfffugS seiiion. Thii Section has-12 entiiies. They are line._point, circle, arc, text.
insen. oolvline. vertex. solid, shape, 3d-face, and trace. Among those entltles polnt. llne,
polyli'n'e, and text entities are mainly used.

Each entitv name and its associated X, Y, and Z values are the backbone of national base

ainii-ui *rl,r. Since their sroup codes and X, Y coordinates can be extracted. the DXF
fil"e is easify accessible to any tyile of graphic software.

5 DEVELOPMENT OF ROAD GUIDE SIGN MANAGEMENT DECISION
SUPPORT SYSTEM

5.1 Database Module

5.1.1 Spatial database

Basicallv. sDatial data is composed of three feature types which are a point, a line..and a

oolvson. For GIS-T. these features can be represented as a network, laclllfy or
iuriitiction. Transportation representations and features depend on the scale ot !h9 n1qp.
'For example. a terminal can be freated as a point on a small scale map such as I : I,000.000.
ir;;;GIi;trouia U. treated as polygon on a large scale map_-such-as l:1.000. 4
iiunroortuiio, network can be represeniel by a link (line feature) and a node (point feature).
A trinsportation facility such ai a signal, road sign.board. or terminal can be represented

by poin't. A polygon feature can repiesent jurisdiction or a green belt area, lor example.

The relationship between the feature type and the transportation representation is shown in
the following tdble.

GIS-Based Road Guide Sigp Management Decision Supporl Sysem

Table 2. Main Entity Group Codes and Value Type Used in National Basic Digital Maps

Group Code Value Type Group Code Value Type

0 Start of entities l0-19 X value

2 Entity name 20-29 Y value

8 Layer name 30-37 Zvalue

and ntati

A national basic digital map w!1h the scale of l:5,000 is used for this study. Only road,
jurisdiction boundafu, and building layers are extracted.

Network ropolosy (Node & Link) is built on the top of a basic dlgital map directly from the

"omout.. 
s6reenl' An intersection is represented by a node. The link is.the road segment

bii"Iein adjacenr nodes. A road guide'sign has be-en represented as a point.

Table 3. Relationship between fbature typq 3!41 on

Feature Type Transportation representation

Network(point + line) Transportation network with a link(line feature) and a node(point

feature)

Point Transportation facility such as a signal, road sign board,

terminal,...

Polygon Jurisdiction,. . .
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5.1.2 Attribute Database

A simole random access tvDe of database structure has been adopted to reDresent the
informhtion of a point. a irbae. and a link separately. lnformati6n of the ioad guide
markings is attaclied to each node representing an intersection. Geometric design and
traffic flow data are linked to each link. The inTormation of road guide signs is connected
to a point along the street.

5.2 Spatial Analysis Module

5.2.1 Landmark Selection and Linkage

A landmark will be susqested as one of the most popular tacility names or street names.
Accordins to the criteriisussested in this study, siEn3 for notice. guide, and identification
are to be ihecked automaticilly. Then. the selectedlandmark is to-be linked along a traffic
corridor.

5.2,2 Automatic Design of Signboard

If a specific point around an intersection is chosen, a draft design of a signboard can be
produ'ced aut6matical ly.

Y-
a

ldh loom Layor query Anolysis

Lffi5

Figure 7. Spatial Database for Kangnam area as a Case Study Area
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Iool HalP

TIISEB

5.2.3 Inventory Statistics and Maintenance

Information on road guide signs describe the locat-ion, landmarks, and historical data of

iitl"tf,l,:tt;Hffti##::f"";tgll[::js[\?*T[:tffi?Btili{:or 
historica, da,a ror

rEltrrEr[5r
F aE 1s021

xtl {41
rElilEI= Fr-T-flqr- FEF-[lf,lr FETE-F/E7r

I a*t FE- l*-F" 1a-FE-

lr--F- F-F- rTT* lt--F
irEE?E- r;r-;rr;-- l*-p- F' F
F{ssE-sf- tr5-_._.- F6-d-55s8-- F=--

Pr-YsszArn FIEEEa_--l^r ll 11976t11 12 I

i--r- p=-frrvo/4 fi?EEz-
i-i- l-- Fr-r",t1u'z li?'d'Ez-

ffiFrsrrr
16-- FEEEE,ffiI-- - f- f- _

Figureg. An Example of Inventory Form of Road Guide Sings

Replacement and maintenance are scheduled and prioritized according to the level of

itr[rig. and the budget available.

gEAnel

FigureS. An Example of Automatic Design of Signboard
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5.3 Graphic Representation Module

lll_!!: i$*"tion-output from the database module and the analysis module can be shownrn several ways. For example. they can be shown on a color'computer monito.-oi onhardcopies from a orinter or ptotter.' Til; lodii;; ir['aitiidrii;;T;;il ;;id. ,iglir'inthe Kangnam area ire dispLay'ed in figr;;'id. --'

Figurel0. Distribution of Road Guide Signs at Kangnam Area

6 CONCLUSIONS

Information about road guide signs is a typical geo-spatial database. The ..Road Guide
Sign Management Decision Support Systems" developed in this study can be used as a tool
for effectively managing the massive information of road guide signs. Specially, the most
appropriate landmarks for each sign can be selected. A draft deiign of signboard can be
produced automatically. Inventory statistics can be maintained with fewJr people and a
smaller budget.

Finally, in order to utilize the suggested "Road Guide Sign Management Decision Support
System", more GIS-oriented spatial analysis techniques need to be developed
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