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To construct a building, click th radio
Eutton. You should selecting DrDtDtYDE
model and Textureimage of the building

Model Type—7M8M8M8M83 —

3 Tri. @) Tet. () Pen. () Hex.

Select Texture
Image of the
Building

Select Image
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|\image\building\2a Apt.brnp |
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X3D File Structure

File header

X3D header statement

Profile statement

Component statement

META statement

X3D root node

X3D scene graph child node

2% 3. X3D File Structure (web|3D Consortium)
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Full

NUREBES
H-Anim
GeoSpatial

Immersive

Interactive

Inline
TouchSensor
ElevationGrid

Interchange

Box
Group

1Y 4. X3D Profile
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World Background

fEnup Group

—{SpriteSD} ‘ GruupJ Morphing| | Skinned
[ Mesh Mesh

User Object

[Grc‘rup] [ Mesh ]

l

[Camera} [ Liéhi J

Y 5 2vld 3D H8& ¢33 M3G Scene Graph =3
(Malizia, A, 2006)



o Load assets, find commonly used
Imitialize objects, set up display
¥ .
Get any user input,
Ir User Input Network play, etc.
i ¥ i
| Scene iaf“e lth“ii -
| update nimate, align i
| necessary
i ¥
i REGUBEE  dadenrrcome o o Wit
i Led Graphic3D object
! ! Performs rending
! Wai Wait to ensure
I ait Consistent frame rate
|
|
Exit request | v . _—
| et any user input,
* Shut down Network play, etc.

19 6. M3GY 53 /8 (M3G API Spec. 2005)



M3Gd A 9] World, Graphics3D, Loader =E¥ #A A< Fg Lot}
World= Scene Graph® #74$ xIZo|H, Graphic3D+ 329 183
A 22 ¥3I3E AE: frame buffer, depth buffer, viewpoint,
hints 59 dAHHE&
d ¥ Z+ o8

o] m3g Hde =

=</
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E 9} Scene Graph® &3 tHPulli 2005,2008).
do]E 7} FoJZA Scene GraphE X33t}
Scene GrapholA 9] Fo3 ZF Fd2+ F 12 A3A
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¥ 1. The main classes in M3G (Morales and Nelson, 2007).

Class Description
Background Defines a background image or color for the render
A node that defines a camera. It is pre programmed with two
Camera projection matrices: parallel and perspective. Can be used for custom
projections
. The main render class for M3G. Capable of retained or immediate
Graphics3D .
rendering.
Group A scene graph node capable of storing other nodes.
Light A scene graph node that can define ambient, directional,
omnidirectional, and spotlights.
Loader Imports a .m3g file.
Material Subcomponent for Appearance that defines the material for an object.
Mesh Defines a polygonal mesh.
Morphing Mesh | Manipulates meshes that have morph targets.
Node An abstract class shared by all nodes.
. An abstract class from which all nodes capable of existing in the 3D
Object3D

world are derived.

Skinned Mesh

A scene graph node that represents a mesh with skeleltal animation.

Sprite3D A scene graph node used to define 2D billboards.

A subcomponent of Texture2D used to map Image2D objects to
Texture2D .

Sprite3D and Mesh3D.
Transform A generic class for manipulating transformations.

Transformable

An abstract class that gives Sprite3D and Node the capability to
store and manipulate transformations.

World

A top-level node for scene graphs.
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triangle strip2 A8 4 Y+ TriangleStripArray ZXE S A& 3},
VertexBuffer= VertexArray®] ARE FZs=d HE 39
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VertexArray

position

VertexBuftfer

VertexArray

normals

Mesh

VertexArray

colors

VertexArray

Texture coordinate

IndexBuffer

TriangleStripArray

a9 7. Geometric classes for Mesh (Morales and Nelson, 2007)




Al 3 A Keyhole Markup Language (KML)

KML= XML 7]ie] 32k A2 udolHe ade 91d doj=
T2 o, FF P, F2 Eud § o2 BERSAA XIYARE
gA87] 98 AHeEE #d Edoltt. KMLE ¢ rBaE$As
HTML =+ XML& AHgste B3 fAgE Aoz e,
KML2 stde] EdEHE FHd 2= o537 &40 2
Tzolty, FF ojx9 72 W& KML o] Egd$A 988 3o
(J.Wernecke, 2008). OpenGIS KML 2.2 Encoding Standard (OGC
KML) &= o]Z°2 2 OpenGIS ConsortiumolA ZFECZ AA Y
o 0¥ 82 vlaagd RuldAe FF ojxet FF P A
Al kA ot}

(i
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7] %k

ot l“-'."

aptions _ search
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KML2 923 22 75& ATt A4 AXE ZA87] 9
g ofo]Z & #HolEE AA, AR e NPAE de szt
92 AR (View B9]), A3

S Aot NPAE] FHE AA, stelHIT E I
FAE g HTML A3 & 24, Eo P4 & o83t APAEe
AZETZ AY, 98YE 539 KML H2& 5102 71HAY 7
A7), FEojzdA {e wWste]l wE KML HolE A7,
COLLADA WA o= =2z A3 324 AA S FA Foloh.

KML #d& B8] faxe otdet 22 W&ol &Ald & 44
=] o] okt

<?xml version = "1.0” encoding = "UTF-8"7>

<kml xmlns = “http://www.opengis.net/kml/2.2">

KML #Y& <kml> AAHERS ¥ & glon dde £yt
EA </kml>E golol it HAdolE= Al MY dYHEE A ¢
£ <PlaceMark>7} £3t=o] =6 &2 £ 29 2o

r\o

¥ 2. Children of <PlaceMark> (J.Wernecke, 2008)

<name> Label for the placemark
Text (and optional images) providing additional information about

- the placemark. The <description> appears in the information balloon
<description> _ .
pops up when the user clicks the placemark name in the Place

panel or the placemark icon in the 3D viewer of Google Earth.
Contains the <coordinates> element. The <coordinates> element

<Point> contains values for the longitude, latitude, and altitude of the
oin . . .
<Placemark>. See the section in chapter 3 on "Coordinates" for

more detail.

<name>< 3P PlaceMark® #HolE=Z Al2F 1 <description><
PlaceMark®] FA#Hd YeEly+= &, <Point>+ 33 PlaceMark 2]
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GIS 3D 7Hx 8 =d" S
e 2eE J1EAA 349 AA Y Rzl

¢ 712 A€ APsd. 29 9= A

ID

Header I

Number of Vertices

Number of Faces

Number of Textures

U, V (float) | Texture Coordinates

Indices Faces

Texture

3D Data

X, Y, Z (float)

a¥ 9. 712 3D AA A=

2. 71247 A" AE T4



M3G9] 7HA S e MY 84 HaagelA F3 HAJAL &
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43742 Windows XP 7]dte] JDK 15.0_15 NetBean IDE 6.01
mobility pack 28 22 WTK(wireless ToolKit) 2.52(CLDC1.1/MIDP2.0)
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olgA Aed AAE m3gd THOEZ RUWIIFAY AFH
ojuf thE 3k 1 AZE o] FolA AALEo] Jhegd o] g
m3g 49 yFEFZE 29 108 2.



File Identifier| Section 0 | Section n
Compression | Total Section | Uncompressed . .
Scheme Length Length Object 0|  |Object n|Checksum
Object Type| Length | Data

29 10. m3g #Y WF T Z(Hofele, C., 2007)
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o] 59 AHYste ZEA LS A2xm=E O9 128 oy 19 13
"Geospatial” AXHEE AL3le kml#H Y =8 wH A7)= FY LS
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IXHMLDOWProcessingInstructionPtr pX3DPI;
IXHLDOHElementPtr pX3DRoot;
IXHLDOHElementPtr pX3DScene,pX3DHinfo,pX3DTrans,pk3Dshape ,pX3DIF ,pX3DCoord;

Colnitialize(HULLY:

X3DDoc .[:reateInstance(_uuil:InF(Dl]HDncurngnt#ﬂ:-);

X3DPI = pX3DDoc->createProcessinglnstruction(L"xml™”, L"version=w"1.m" encoding=w"U
¥3DDoc->appendChild(pX3DPI);

¥3DRoot = pX3DDoc->createElement(L"X3D");

X3DRoot->setAttribute(L"profile™, (_wariant_t)"Immersive™);
X3DRoot->»setAttribute(L"version™,”3.8");

X3DRoot->setAttribute{L"xnlns:xsd"”, "http://www.wd.org/2001/5HLSchema-instance™);
X3DRoot->setAttribute{L"xsd :noNamespaceSchemalocation™,"http://wuw.web3d.org/specif

X3DDoc->appendChild{pX3DRoot); Lol _:El o —_
X3 VS
n3DScene = pX3aDDoc->createElement{L”Scene™); D ME = -I ElJ T

¥3DRoot->appendChild(pX3DScene);

X3DHinfo = pX3DDoc->createElement{L"MavigationInfo™);
X3DNinFo->setAttribute (L type”, (_variant_t)"EXAMINE™);
X3DScene->appendChild{pX3DHinfo);

X3DTrans = pX3DDoc->createElement(L"Transform™);
X3DTrans->setAttribute(L"translation™ " (_variant_t) m_m3gFile @“};
%¥3DScene->appendChild(pX3DTrans);

X3DShape = pX3DDoc->createElement(L*"Shape™);
X3pShape->setAttribute{L"DEF",(_wariant_t)"Cube_1"); e =
xSDTraES—>appendﬂhild(px303hape); }-I':‘:t _I_J:I,LI- I‘I EJ —?—_E
H3DIF = pX3DbDoc-createElement({L" IndexedFaceSet");
X¥3Dpshape->appendChild(pX3DIF);
X3DIF-»setattribute(L"coordIndex™,{_variant_t) m_nagFile.E
X3IDIF-»setattribute(L"solid”,(_variant_t)"false");

X3DCoord = pX3DDoc->createElement(L Coordinate’);

X3DIF->appendChild(pX3DCoord);
X3bCoord->setAttribute{L"point",{ variant_t) m_mi3gFile .FStrt E

1% 13. m3g AR A ZEANE AAFE



OHEE) EEE) MH40) 2 ESEH)

£?¥ml version="1.8" encoding="UTF-8"7>

{'DOCTYPE X3D PUBLIC "IS0//Web3D//DTD X3D 3.1//EN"
“http://www.webdd.org/specifications/x3d-3.1.dtd">

{X3D profile="Immersive' version="3.1" xmlns:xsd="http://www.u3.org/206
<head>

component name="Geospatial” level="1"/>

? e i e
CSEAnES Geospatial Component 53
FGeoUiewpoint 3
description="Geobiewpoint o oo——  FEl| 7) [}j =

geoSystem="'"GDC" ,"WGS8LH""

position="37.960285690635715 -122.35234754156428 312128.1944839284"
orientation="-1 8 8 1.57">

{Geo0Origin DEF="ORIGIN"

geoCoords="0.0 0.8 -6378137.09"

geosSystem="GDC" ,"WGSBY" "' />

{/GeoViewpoint>

2% 14, kml/kmz3} x3d "% A8 3t
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ABSTRACT

Interoperable application of

3D Geo-spatial Features on Web3D and Mobile3D

Dong, Woo—-Cheol
Major in Information System Engineering
Dept. of Information System Engineering

Graduate School, Hansung University

It is more greater need in Web and Mobile for Geo—spatial
information utilization. Nowadays, however, it is main tendency for
Geo-spatial processing to visualize 2D feature and to deal with
image contents. Mobile 3D Graphics field for visualizing Geo-spatial
transfers, due to development of Mobile device and
telecommunication technology, the service that these days are
offered in web to demand via mobile. Mobile 3D Graphics field is
most likely to advance with 3D Graphics field in GIS field from
now on.

Therefore, in this study, using the standard for 3D visualization
related with standards, it progresses about Geo-spatial process and

interoperable application on web3D and mobile3D.

Keywords : GIS, 3D GIS, M3G, Web3D, Mobile3D



