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A 2 2 Web Application

Aukzx el Web Applicationd] 7%E 18 59 o] FAHoI T
(A)9 Closed Application System® 7ZA-$+ dolEl7} ERE 3hr}e
Applicationo] 2Fo]x Q7] wEo] WebS 3ol & ALEAEH A
HE T e B2 EAAHC AT F A (B)Y File
Based System?] A-$+ 94 SQ0A GU3 ARE Ml & F
KA ALEAE] AAZo R HolHE WAty & Ade 54 =
el gd dHolHE AMEE7] wEd A el mET. ()9 XML
System< XMLolZtE § #AA9 BE mggs A% s
AbgSta 17 wEe]l AR wFo] folstrt. XMLY 544 Data,
Logic, Presentation®. & ¥ & 53, @AE 7juke] Edfo]r] wj&d] ot
& BAAA 8] /M5, Logic AlZol et g HRe &
A3 Y JEHANA Aol 2E JHE F AT BF I EH
Aol &oldto] ALEAES HAZ AR WA &olgrt (O 2
= AN2ge B9t 2uE § dqEFACIAY JE TRy B F
Aot ol F AELS XMLolge § 34 A Y wolg udg AT
£2E WS AR &9 7Hs st

29 6& 9 #7414 XML System® H43 Smart Graphic 74
< aPoez Jehd Aot B4 = XML EA4E #8319 o
%3 diojHE E¥37] 98l XSLT ProcessorsE ©]83ld 23¢9
AL 3 SVG, 33 2HI & 1% X3D, Multimedia BlolElE
g SMIL ¥ e ¥HES s} o3 de FLE Holgd dis}
o g 2¥Hol 7HsstA Bl



GLTH’LE DATA LOCATIONS\

¥

BATCHED DATA REQUESTS

ONE APPLICATION

DELIVERED

2
'

ONE APPLICATION
INTERFACE

J

4

I"““"‘" PRESENTATION ——» I“"LOGIC "4— DATA I

(A) PROBLEMATIC

l < RUN TIME '——__'l

@LTIPLE DATA LO_CATIONS\

MULTIPLE DATA REQUESTS

-

i
24

4 RUNTIME ——p |

REUSABLE
DATAOR XML

STRUCTURED APPLICATION
IVERED

T 1
214

MULTIPLE APPLICATION

MULTIPLE INFORMATION
\  REQUESTS ) \ SVG/X3D INTERFACES ‘/
(B) GOOD - (C) BEST CASE

1Y 5. Web Application Architecture[6]

\

SVG X3D SMIL
graphics graphics presentation
1 ! H | 1 kN
2D graphics 3D graphics Muitimedia

SVG, X301\
and SMiL |
documents
&
XML
-doguments
with embedded
SVE, X3D,
or Skl code

CXSLT

XSLT ©
| style sheals

\ processors

Any t&
domain-specific |
ML
documents

I8 6. & 87949 Smart Graphic 7N3[6]
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Al 3 A Geography Markup Language (GML)

GML2 OGCoA AelAdre & 2 AFS g3 A<k XML7]
dhol A3y Fdoltt. GMLY 54 tadt AaEAR(FTH 2
HF7F £4)9 A3 2 Aol gojtx A2 dE XIAARY TH

A Asste Reld

GML 3.1 (Mar 2004)
= 1SO/CD 19136 (Feb 2004)

GML 3.0 (Jan 2003) | cuzomm
= ISO/WD 19136 “CI9%! Foature X121

- Schema 21t} LU BjolH BRI .
- Jjg AztolFeature, Geometry, xLinks)E B8 3 WF5 1.0 {Seg 2002} .
saslois 1SO WI 19136 started (May 2002)
- ComplexType X9

GML 2.0 {Feb 2001}

Gl 1.0 {May 2908} +—  DTD I SimpleFeature M3

A AN 4 Yy v
2000 2001 2002 2003 2004 2005

a9 7. GMLe 2d d49[7]

dA= GML ¥d 3.07HA] /i Hen, @d g4 1Y 794 2
. Z BAd EAL AHRA ¥¥W, GML 102 20008 59
OpenGIS ZALAIFA ALETAE FFZHIUAT ol F2 AN A
FAFNA A dHolHE % d3d Adez AgHYeH, @
A AEFRro] AEEH AT GML 202 20019 3¥ OGC 522 AARH
foem GML 109 AHE =AW DTD/RDF Ru= XMLAZvLE v
goz 3lx gt o7 WEHEL GML2xE sl¥eg & o8 AFH
AFXVEES /MEstdon, A4 22 & dHogAESE GML 2xE
28 Agdx ¢t GML 2xE GML1xo W&t 39 334 X
d3A ded. GML 39 d39 2de GML2x9 IRAFH o
GML 2.x°] i3 319 534S X4ddth. GML 3x4 A8 §8& 7

_11..



€< 98 GMLe] AFsE 75 tds] &=}t GML 3.0

2L

, B8l AA 7% #AF 59 XEyA
A ok A GML3xA XYstir 9= 7%
P},

2 S W orfo ik

¥ 2. GML Schemas[7]

* Base schemas, general syntax, feature
* Topology
model, metadata mechanisms

* Basic geometry (0d, 1d, 2d) * Temporal information and dynamic features

» Additional geometric primitives
* Definitions and dictionaries
(0d, 1d, 2d, 3d)

» Geometric composites * Units, measures and values
» Geometric aggregates * Directions

» Coordinate reference systems ® Observations

*» Default styling * Coverages

GML 27Ivte 3A 718271919 §827n2 FEEY 7]E 279
o} & Feature, Geometry, Xlink27|v}7} EA5l=H ol A#AR 7]
ol 22% AAE 71&dy %3, GMLSE &27|vkes 718 27|02
Hgos B4 §8 27vE A & F e Aotk

a9 82 7B A7)t Feature, Geometry, Xlink 27]ute] £497
& el Aol [2][81[9][10][171[18]

Feature Xinks

L <nclude>>

_12_



Clients Web Browsers

e %

, 1r T [
| GML Application -/
4 N
! GML constructs, GML features and
; properties

XML Parser
W3C standards

Transport

XML/W3C Technologies {

2% 9. GML Application Schemas[7]

GMLE Abgste #AL2 29 99 Zoh XML/W3CE 7I¥te = 3t
q AARE A=Y 7] As Bed AAEo] GML Schemasd
Aol gk, GMLE AH&3te AHEAELS A4l $8=H(
LandUse, Telecom, Transport, Cadastre, Environment, $%.)°1 &2
g &8 &2719E AAEH. A7 BAHE & &2T|HE v eE
XML Parserg ©]&3toy GMLYL®ZE £A4E AATT. ol¥dA AA
H GML 9282~ FAE Desktop Clients, Web Browers%s U3
#AANA &8& 7hesith

GML2 2AA7AIe A ¥ olzt 434, F3AATFTY d4Hel

BHE dzgsty] 93 Grid CoverageZl 52 A d3c}.[20]

_13..



A 4 A XSLT Transformation

eXtensible Stylesheet Language Transformation (XSLT)T XML
242 U8 Felg BAZ A& A8 F, XML £49 725 9
@57 g8l Agsts dojoltt.

HEHE AYAAL F /1A 9AZ B 5 Sk A A dAE 7

Z4 Wgo|t. o] dAdAE dolE9 A4, dHolee BF € I1F
3}, HiolH 9 5, B X9 W3 2& dEo] o|FojAh F WA
gAE Tudo|th R WA dAE AR deolge FRE XSLojgt:
28td AEJ FAP YA o HTIML, 92EHY, XML 2
2 &9 2 5 Idv

Result

XSLT
Process

2% 10. XSLT Z2AA ) 93 XML #3 #3

- 14 -



29 10& XSLT Z2AA¢] <3 XMLo| Hese #3¢ 1o
2 uehd Rolt,

A 5 A Scalable Vector Graphics (SVG)

ot«

SVGE W3CalA A Aoz XML7IHEY 2314 a9 LS 143
71 918 4 o299 xHolry. HE 7w a#igelr] Y& I
g, Sac= 2HFol AAA Fe FHE 7HAL 3ok £ Point,
Polyline, Polygon, Rect, Line, Circle 59 %43 GeometryE X 93}
o ojyrold 715 % XYL ¥t} Java, Javascript, C++, PHP, ASP
T4 Oe Aot FxAEetd dEd z2aggo] 753t

SVGE 783 g ZHRel7] W& AdobertllX FE2 AF3}
I YE SVG Viewerst 28 o] Axls) F4 g4, 7 A8l
J=2F 2 E Tt SVG 2dHHE A + Jth[19]

ESC our separate rectarngles

=0 .5cw” 1r="6. Scn' style="Fill: ellol' P24

(circle Ccx="0.5cH" C:

[ elg!
<ellipse cx- "ICN" CY="2CR” rX="2CA" ry="1CN". I)
<rect x="3.5CR" y="3cw" width="1cm"” height="8.5cw" style="fill:blue"/>
vg>

Circle Element
SRR m———
- cx, cy -> Center Position, r -> Radius

— Root Element : width, height -> canvas size —

29 11. SVG 9 A

_15_



ad 112 2ds SVG dAolth. <SVG> FEJIHHE ¢l
<circle>, <rect> 59 AHEE £AABY A AHYsFA HdH
Q2T 28 A 7tA 3 2 F U

Al 6 A eXtensible 3 Dimension (X3D)

X3D+= VRML, VRMLI97¢] &7d w22 Web3D Consortium®l
A " XML 7]9ke] 3z ) Zegelt. 2D, 3D AAE EA3)
71 s 28 129} #o] thkd GeometryE A Ydta dom, oy
old 7|5 % Ztsstth. =& SVGS wlrA 2 g doje} AFstd

g Z2adg o] 7hs st

ElevationGrid IndexedFaceSet

9 12. X3D Primitives

_16_



Interchange : It support geometry,
texturing, basic lighting and
animation

AT brmersve S Interactive : Adding various sensor

e

SRy itﬁemiiw\\ o

R

nodes (PlanseSensor, TouchSensor,
o . etc.), enhanced timing, and

ks S additional lighting (Spotlight,
PointLight).

Immersive : Enables full 3D graphics
and interaction, including audio
support, collision, fog, and scripting.

Full : All defined nodes including NURBS, H-Anim and GeoSpatial
components

19 13. X3D =259

X3DE W&ol Wy fEd Zzestdz oA Uk 29 13
olA] B9 interchange T 23U L 7|5t2 49 A2z 7|EZY 2 of
Ywo]dE A&t} interactive ZEIAL 3¢y Z2ay =
interchange ZE23 Yo thgd AX =7t FrrEojA 1z AzE, F713
¢l Bgol AN YA}t immersive TEFHYL 2T]¢ A Y o, 23Y
ESY EE 33 2FS AYstn AF dojg FEFES AL
T}, Full Z259L Geospatial, H-Anim, NURBSE ¥ &% 5E 7]
A daA Aot

off

flo

_17_



WOrkWHE

i }  EEE WD BARAD SHD SEED
O Wae O deaxe

. HellowWorld x3d - HRZF
¥ ERE ANO =AW ssed

<7xml version="1.8" encoding="UTF-8"7>

<tDOCTYPE X3D PUBLIC "ISO//4eb3D//DTD X3D 3.0//EN"

"httE:élwwu.uebsa.nrg/sgeciFicatiuns/x3d—3.n_dtu")

<{Scene>
<Navigaticninfo type= "EXAMNINE™ “ANY"‘/>
<

<Appearance>
-—ElnaEeTexrure url='"earth-topo.png"’ /> |

</hppearance>
Shape>

ened>

D>

Root Element : Setting Profile -

|, ImageTexture Element : Setting Textur
Mapping

Sphere Element : Setting Geometry

19 14. X3D <A

-

a3 14+ X3De] ka3t o Al2 Sphere ZZUJEJHE o] &3
AT PAE AHd Aolth Root AFHEQ <X3D>oMEe =
23d-& YA, <Scene>°olgt= AHE <2t SceneGraph”t
FA = AA JHAE HAAAe= EES At <Shape><tol
SphereE A 9|3lal <Appearance>¢tol] A FAIR S "HAZE 31y

AA e} FARRE ATEYS Ao goh[11][19]
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Al 3G A" A 2 T

A1d g =7 B4

= 47dAME TTA £F ZFHlE E49< GMLE d39 d17)
A 29 159 2L &8 27vE FA A

eatureCollection
Typeel =84

FeatureCollection : B

Type

a9 15, TTA EFuFdolgrd 8 27|vl %

TransModel A= HAZ9 AAQ FE HAWERZAN =2 AR
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$13 FeatureCollection EFg 2.2 XA A3H Tl TransModel®] F484
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FeatureMember?] #AZ A Ho] Ju. 479 FAHeLES B
A A o] 7] W& FeatureCollectionE} o2 AAsAt 23 16 4
A & =7n £49 dHE RoAFT Ytk

<complexType name="TransModelType">
<complexContent>
{extension base="gml:AbstractFeatureCollectionType">
<sequence>
<element name="dateCreated" type="gYearMonth"/>
<{/sequence>
</extension>
</complexContent>
</complexType>

<complexType name="TransModelMemberType">
<complexContent>
<restriction base="gml:FeaturePropertyType">
<{sequence>
<element ref="tta:_TransModelFeature" minOccurs="0"/>
<{/sequence>
<attributeGroup ref="gml: AssociationAttribute Group"/>
</restriction>
</complexContent>
</complexType>

a9 16. TTA T HlolgEd 8270 £4 @3

a9 172 wEEEY =273 8§ 27vt 72E YEdz 3
t}. TRN_Road: FeatureCollection B} 9] B3 AA2H =29 YE
4 A44& Jehgr] 9¥ TRN_RoadNetworkst =29 & el
71 918 TRN_RoadBGE FAHL4AE 7T Yt} o8 FAL AL T3
B3 A Yo 2 FeatureCollection Bl 2.2 AA3tgth 18 182
S2RE AA §8& 27)u EA49 dholt

29 195 BERDY EERE F S2FAM UE $§ 270
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on base="g

s

/compiexContent>
{foompiexTvoe)y

<complexType name="TRN_RoadNetworkMemberType">
<complexContent>
<restriction base="gmil:FeaturePropertyType™>
{sequence?.

{element ref="tta: _TRN_RoadNetworkFeature" minOccurs="0"

maxOccurs="unbounded"/>

<{/sequence’
<attributeGroup ref="gml:AssociationAttributeGroup"/>
</restriction)>
{/complexContent>
</complexType>

a9 19 =234 38 2 7=
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<complexType
name="TRN_RoadNetwork_segementType">
<complexContent>
<extension base="gml:AbstractFeature Type">
{sequence.
i <element ref="gmi:centerLineOf"/>
<{/sequence>
</extension>
</complexContent>
</complexType>

{complexType
name="TRN_RoadNetwork_JunctionType">
<compiexContent>
<extension base="gml:AbstractFeature Type">
<sequence>
<element ref="gml:pointProperty"/>
<{/sequence>
{/extension)
<{/complexContent>
</complexType>

a9 2. E2F3AA 8 2700
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o
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29 T2FANAL 7|58d EXZS Td3] 93 GML Geometry
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dAHEZN BEFAA ElYQ FeatureCollection o]t} IR B3 7
Ao BA WAE Ue 7] A gmlboundedBy AZ|UNEE =277
o oigk WeE MdAsn =2 A U3 FeatureMemeberZ2 7|2 %
27 A0 TRN_RoadBG_Segment® 333t} o] AL 7|5 83A< &
doz FYE SA4L 7MY FYE 542 H& 49 #RE R
A=A AFHHE B3 22 ARFE 7HAFEH AAS FxFH
< GML9 gmlicoordinate LB HEE o] &3l d=ad vf?l-li}.

<TRN_RoadMember>
<TRN_RoadBG>
<gml: description>
RoadBG of Road
</gml:description>
<gmi:name>RoadBG</gmi:name?
Kgml:boundedBy>
i <gmk:Box srsMame>
i <gmhcoordinates> 193477, 46,452299,85¢</ami:coordinates
<gml:coordinates> 193825, 78,451865,72</gmi:coordinates.
i </aml:Box>
X/ami:boundedBy>
<TRN_RoadBGMember>
{TRN.RoadBG_-Segement>
<gml:extentOf>
<gmk:Polygon srsName>
<gml:exterior>
<{gml:LinearRing>
{<aml:coordinates> 133490,52,452079,51</gml:coordinates
<gml:coordinates>193494,84,452083.36</gml:coordinates>
<gmkcoordinates > 193515,20,452055,20¢/gmi:coordinates>
<gml:coordinates>133521,06,452038.53</am!:coordinates>
<gml:coordinates>193515.04,452034,47</gml:coordinates>
{gml:coordinates> 193509,98,452053.30</gml:coordinates >
{amlicoordinatesy 195490.52,452079.5/</amk coordinates’
</gmbLinearRing>
{/ambexterior>
</gml:Polygon>
</ami:extentOf>
</TRN_RoadBG_Segement>

a9 22. GML $¢ *ﬂn}oﬂw}e GML 12Elx BA
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Core Scherna Shape File & image

2945 Windows XP )
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MSXML4.0 SDK
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XSLT xr i
Processor !
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pid/on. w3 .org/ 1999/XSL} http://
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ABSTRACT

Development of Geo—spatial Application System Linked
GML-based Transportation Model and Remotely Sensed

Image on Web3D Environment

Kim, Hak-Hoon
Major in Information System Engineering
Dept. of Information System Engineering

Graduate School of Hansung University

Standardization or standard-related study are regarded as main
issues in GIS application. Though several GIS standards and
specifications have been released, there are a few actual application
cases adapting those. In this study, we designed and implemented a
geo-spatial information processing sysfem with editing, storing, and
disseminating functions, in which standard GIS transportation data
model by TTA linked with OGC-GML, XML-based geographic
features encoding standard. The system developed in this study
enables us to transfer and edit transportation entities based on TTA
standards to GML, importing ESRI shapefile. In web-based system,
GML-based databases are transformed to SVG and X3D file, for
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the purpose of web publishing. TTA GIS tranportation data model
is used in this study, and tested, however, standard data models
from other application fields also can be easily applied because this
system basically provides data importing and editing functions. This
system as practical tools can be utilized for applicability test of GIS

standard data model and practical operation of standard specification.

Keywords: GML, Linking Technology, Model, OGC, Standard
Transportation, SVG, X3D
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