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5 5| Wg ol 55 - SolHelE Y] HS
B8 0l 55
HAE |- A8EL duy]d gAE Bt 2t HAE

AR 71502 AutEES] GPSE

old, ¥ AM AF 7Tor 7|E

d Interest) RS 285}

AE, AEE, T4 58 AxRAAA AAsks Z1selth o] Qo HA7%

z3], Az 9 ALY AL 5 T4 715Ee] 2dHET. A Sdl-elA=
A

Yol HFsHAl EA1H=

or I Hr
ol

d8 A9E0 wHt

fEHoR Aus Hu Qe mut

ne AlolESe] A% Aulrolth T XL Ao|ES0] AFE
=

2, 917 23] Fo| mgsle] glow F7b4



Bt g2 B BAA I B, LT, % 24 5L 44 29 @
Sogltke Aol itk E@ SEsjrel Fasgom s Ante

NSDI <, 7Hqle] 7Hdet Mtk QA i et o AS Sl 4
Alrom o] RS HolFal Qi =M= vt 7]5o] X
murd s AlE skl ok offZo] AEojo= ScenicMapGCet
MyTopoMaps®t o] AP E(Topographic map)S AAMALt H]|S=51HA] 3DE
HojF= ot #AAEE A% golA HolFes d: AHA7E 5 Qi
(I8 2-2= =Ul-ollA A2 |3 Qle A8t BHfd s HojE
ok

=

A" 2-2) et 2ord f =i Aujs AbEl (A) = f1A] 71EE
M| Bepd qf, (B) =9 WA A, AFE 32 A= AEjs

3. B2 4 4
71E0] 4 MEH|AEL AZAHQ HTML EAZ FAEo] slolm
5] ZR4Alo] ol FA oA R o]Fole Aol ASzeTt 9l A

o] QUgick. AT ol e PES Ao 3] TwaG A AFAL obd

o @
L
i
oft
%
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A W= AlFcte sttel ekt EF ool Wo] Hlom(HdA 5,
2012), AmtEEo] Hg3}t HHA HlAaw ¥ T ofuet HHMY ¢f ¢f
of tigt Y= F7HEAT & 2 dEUoly QIERHS S5 & Beke
AoflA o] g & e & AZEejolH @ Hepex|oA FFo] HER
AUt A2 =Hof o w2 AR 4 Ut E @ AElAEE o
d, 2l ARGAH, AAE, 2271 Fo] ow FHIo] HTMLS7 &
HAA f §f AEAs FHE Ay 2 57 &8 ZRIMEEE U
3 Qlek f 4] Fx= A AHeE SFEER KR BekeA]
7 SOl E g 5, AWz Holx] A5 sHA W URe Z=T
g 222 AHY o= @ ofEYAClA AH(WAS: Web Application
Server)E &9l AL 1 ATNE A SER|dER HUFA Hrh AH

785 o] AT REtdoM= HAIFET i

= gong JEo|E FiEoA aldsor %‘ —‘%—E—O] wol Ut Ol

/\}714401 Strategy Analytlcsoﬂ A e o] HTMLS X]?j 1%_}‘?{7] @UJO] 2]
&2 og ol A Aolgtal o &5t 9low 2016W7A 85% X Ty
7F HTML59] BE 7lae Ad & Aoz oSskal itk

T E Fopo A o] HTMLSE AHESH A @57t BHrYd 4 2 =2foflA
oheFet A5 9 AH|AZE AP it Boulose RHFY ¢ HEheA] Aol
A HTML59] Canvasg ©]-&oto] ke trefet dloleE wid(Mapping)
Sl A4E 49 Sh& Q1o Butchar (2010)-2 LBS(Location Based
Services)E sto|HHE oz FdAst= | dis] A7) FA Qloh. EIt
Johansson (2010)4 %= HTML59] SVG, Video, Caching2 ©]-g3dlo], =&
EBS] Ak 9 f& 79 ¢ Aol Utk oA A& AH[A 9 ThoFs
SR Au|AaFo] QoA AlFEL AARE HTMLSE ARE-SHA] 94al 7]
=9 HTMLS ARgsto] ojkr]o] EA[L}; nfo]d 2 AT E O] AHzio|E
= 7IH9to s FFo] HEE WHR ] BeRex|ox ARRSHZIA ofzR Fo]

-

=
[}
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ATt
A 24 HTML5 WebGL
HTML2 anEdo] gl st=gojet BAglo] o] A2 & &+ e ©
E

=]
dol sasiur Hil, oA §8E 5 e FELS AlYStA H
o

MEue WeE AF AT viisk:

e
e,
mo T
R
o
:%
30
O,
<

N
S
o[
T
—
<
=
r <]
7
B

1990 die]l HTML2.0 & Al&Fste] HTMLA. =
= Aoty 4 €4 gt 2A] 7o E shelen, 20009 o] & ¢
o, 1, MFezE HfA i ANEE HygS §of HHY ¥ o2
w2 JHslstAt SsHATE W3CH M+ 7I& HTMLe| it 7R th=
XHTML(eXtensible HyperText Language), 22to|AEL} AH 7t dlo]g =
8= AJAX(Asynchronous JavaScript and XML) ol oigh =2]71 ol
Aoyttt

ofof Hisf 1 HzhA 7 AAE2 W3Ceh= EE & Slo|HEAE ofF
glAlolA A1 F(WHATWG: Web Hypertext Application Technology
Working Group)& T=1 “Web Application 1.070]gt B2l EFES At
Sheitt. o] Agto] I AEAA TAs A 2007dFE W3Ce 35 A
= AlFstHA HTMLSE B4 BHY =4 3 49ox 82 stal 9l
Oh. HTMLSE 20148 2ol #F Haigte] 3707F & oidoln, aAA x<t
TR g AdHEeolot HTMLSE W3C 3l &o= 71<d, 7=}, 7iQl 5
L ole] digt oAS A7l & 4 Slof ArdAClAE olE ARESH]
AEAE ZA5ta 9ok, HTMLSE 7129 HTML % XHTML}
7bsskARE  AHe w®A 2 A miad] #2 HTMLY
SGML(Standard Generalized Markup Language) H¥¥t= 33152
(W3C, 2012). HTML5E= 7|9 HTMLY} XML BHozr ZPAE|glorm,
A e syl fie ohekRt sk (Markup) B Javascript APIZF A9t
A om, ookt s o] A & 4 A== CSS37F TREQIT

82 i ofor LU
fr ob o o8
A U U

Lo
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1. HTMLS Javascript API, CSS3

HTMLS5= ottt vfad @ Javascript APIZF AlFEa Qlo] 4 dojwre
2 A48 9 92 A4 92 7 5 Uk ofH T A2 71Ee] AF
BX(ActiveX), EHA] &2 E21%& Aot AHSE StlE 7IsEs &

H71Q1 glo] AREAFOA ABIA & 4 QEs EobFal Qlom RHRo|AE
Aol AHAZE JhseiAth dAYEe] FREE HER|Ho] FES
2D/3D 23" g JAHA(Canvas) ¥ WebGLYF BT 2.(Video) ¥ <.t
2 (Audio)”} 9om, AJHE (Semantics) L84 AZHE(Elements), =
(Forms), AM&AF QUEIHO]AZE lom, A H 7le= A HehgA oA 9
2] AHRE 7] ot YR AHH(Geolocation) A|Y, mix|eto=z mIEHA
(Performance) ¥ F%(Integration) 7|&= ¢ Habex7F AA|7to 2 Au| et
tolgE Fuuhs 4= e A A&7 (Web Socket), 71& ZHAlol tigh A
A ARES AR AEEZR] T7)ed Al AEA|(Session Storage)et 2
2 &2 2 (Local Storage), WE|AHE=(Multi Thread) ¥ 92 7+ & 5 A

A A (Web Worker), th ot AWz P=2E T 4 Q= mtd API
ol Slrt. @A A fEYACIAE AT W3CY HEEL 1z

s
of, B AE, FA, AAFAFEAE, tHol" 2R, AAFE e, AlA
a]
=~
7h

) rlr
ne
oo
=)

a

stedlel B, HEYA, 34 % 2, w714, 45 2 4 2 59 12
[ 2-2]9F Zo] 34F ol mFEo] 1074
ool Y% IEEe T MIEHL v (AFZH ols&, 2012). olHT
71EeS HAAwEY 2o FAE ) Hehex] mirh z¢o] /folshH,
(3 2-3]¢t [= 2—4]—8— ZF ZF A4 EAE Haas F 2ok Herd
A Bk o] 2dg @ ;o|w o] HIAE Aib= HTMLS A¢es 7l
7 8 fEzkeA dEz H2E & 5 Qe ARIEQ]] The HTMLS
Test(http://htmlStest.com)2] A5 Fet Zolrt.
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B

715 BARFEAX =X
b5 | omssegwm | ga MEWe | A2
SVG IS | SVG WG
HTML Canvas 2D Context WD | JYML WG
29 CSS Backgrounds and Borders CR | CSS WG TTA
a~ | CS 2D Transforms Module Level 3 | WD | CSS WG o A
77| CSS Animations Module Level 3 | WD | CSS WG x &
Media Queries CR | CSS WG
WOFF File Format 1.0 LC | Web Fonts WG
4o | HIMLS LC | HTML WG
u]E To] HTML Media Capture WD | Device APls & Policy WG
HTML Canvas 2D Context WD | HTML WG
= HTML> LC | HTML WG
AH8AE | Touch Events Specification N/
4228 | (not published yet) A Web Events WG
ol Web Storage WD | Web Applicat@on WG
AEZ] File API WD | Web Application WG
Contact API WD | Device APls & Policy WG
AlA D | Geolocation API CR | Geolocation WG
HW | The System Information API WD | Device APls & Policy WG
2] | The Media Capture API WD | Device APls & Policy WG
XMLHttpRequest CR | Web Application WG
XMLHttpRequest Level 2 WD | Web Application WG
Cross—Origin Resource Sharing | WD | Web Application WG TTA
Y|E | Server-Sent Events WD | Web Application WG | A
A3 | The WebSocket API WD | Web Application WG | &
HTMLS onLine DOM state | WD | HTML WG e
Network Property in The
System Information API WD | Device APls & Policy WG
HARY | The Messaging API WD | Device APls & Policy WG
Alo]A | HTML5 Web Messaging WD | Web Application WG
HTMLS Application Cache WD | HTIML WG
714 Widgets Packaging & Configuration | LC | Web Application WG
Digital Signatures for Widgets CR | Web Application WG
Wdiget Access Request Policy CR | Web Application WG
Navigation Timing LC | Web Performance WG
s 2 | Web Workers WD | Web Application WG | KS/K
%]&3} | Mobile Web Application Best CLS
Practices IS | MWBP WG qHF
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(3 2-3] H23F 4 Hebex] ¥ HTMLS A1d I

E}gg IEII)I(‘EI;?IIE)I;Z‘; Ch;%me Oli;ra S%f(a)lri Firlegox

ZIE 10 i

Parsing rules o o o o o
Canvas o o [ [ [
Video A A A A A
Audio A A A A A
Elements A o [ [ L
Forms A A o A A
User Interaction [ [ | o o
GeolLocation [ [ L o o
WebGL A [ [ A [
WebSocket o o X [ [
Files o o [ [ [
Storage A o A A A
Web Workers o [ L o o

® A A 45 Y X o\ z
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[ 2-4] 28rd 9 Hakex] ¥ HTMLS A9 |3+

LG Anaroia)ios | TR US| o
7l & T ) 8 16 12.10
Parsing rules o o o o o
Canvas o o [ [ [
Video A A A A A
Audio A A A A L
Elements [ A X o L
Forms o A A A o
User Interaction A A A A A
GeolLocation [ [ L o o
WebGL o A A [ [
WebSocket o o [ [ [
Files o o [ [ [
Storage o A A A A
Web Workers o [ L [ o

@ AY A 45 Y X o\ z
oA Hol= A Zo] HAaaEyt 2etd ¢ Hekex o] HTMLSE| #
282 Ao SUshe}

ol

3 .
b JH gopo A 9]o] APISt Z2 7|&ES ARSSte] thafsh AH|A
g o, E5| o] dAfoA AHEH WebGL2 3D I13{E-E& Z
2ol AFFHE 3D2 AZE & 4= Qlvk. @A R BekeA
AR 219 st AT dF Aot gl Bk

= T Q)R] Yot @AHo=Z ARGl

] 4 AR HIMLS & A3 W=z &
St glom= e mE HElexlo] WebGLe| 2] & Zo= o
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A badsm 2ok AnfEE, &S PC, ARE TV 5 ol 4=
€ 7K FAse] SAEL jler, 2T 7|Z AxAZo] ot o=}
% Au

]

%}_—
g2 2RAAE AT gt 2ntE RS0l A E dAold. olHT

ot sid=el @ e 85kl sl HTMLSSE @7 CSS37F 2a =3
ot 7129 CSS29F 2 Aolgeorl mE sutog s 1 Q= FHol
ot CSS3elle vt 71ss0l Mz F7HEAY 71E8] 7leo] s &
BE mFEoIth. I FollA mldo] Hel(Media Query)E ©o]-8oto] thefet s
ol A 4 fe AA @ & Ao m™e] #HEe W AR ot
I =Eal glen, W3Ce dF < AHel =E3en g durEQl myof
Hzl |42 offet £t

@media all and ( media_feature )
[and ( media_feature ) ] { styles }
2= http://www.w3.org/TR/css3—mediaqueries/

CSS39] mto] el HTMLSA MEA A7 7€ oyt opA|gt
719 CSS9| mitlo] Fet= th2A myelo] EAS & 3d & 4 Uk
gsta AlEstE AHS FohskEct CSS29] ulto] etd(Media Type)
gZ7le] wet A7t g A A EE HEohe 7]& o|ARh oA
7 S 71719 A4S Ad=R met & 4 gloeBg 2 ARREX]
Ttk ol JhAst He FAAQl 274 Hag AHLE A8 T £
L& SHH mFolth o] dA+oA dA P FAE HTML5S WebGLS
o]-g5te] 3D ZAFFIH AAFL theFet Ao AH-85t7] fls CSS39] wH
S

30§ o rlo JFU
mlo

2. WebGL

3D AEES 7] St 7le2 ude Zlee] dA AEE A
of. 2354 3D "S5 ARt Zle® ohedet 23AA

op
in
R
32

i
N,
{0
oli
=&
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1 & OpenGLY} A& AZoll 2EHA Sl Direct3D7F @A ol A
|&2 St 2Erd AHHE 3D AEYHS fIsf /AEE OpenGL ES 2.0+
OpenGL 7|§fe g o] Qlof W A7} o]F o|-gsto] RHFY /gofA
3D Ay e At 9 AB[AZE MR glok EF XML 7 T)E=
3D Ii"S HASH] 9 VRML(Virtual Reality Markup Language) ¥t
X3D(Extensible 3D)7} ¢ B} oA ARRE T et SHARE o2 g XML
7R Zleed HEr 8T StEdlo] 7HEe ARE Ste Aol ofdBR= o
oA Au?t OpenGLolY Direct3DF-> B2 zto|7F Qlrh. T1%7] dfjiof
A Hepez|oA stEde] 7HEE o83 3D dHPS sh7] s EEo]
E871%0e AAIste] AbgshE A7 diFEolth. ojkH[(Adobe) o] EA]
(Flash)4 mfe] =22 A I E (Microsoft) 2] AH|2to] E(Sliverlight) 7} thEA QI o
ojty, o|ZAES AHESHH ¥ HefeAlo|Ak 3D A P& AEA FA5H]
AE[AZE F HekeR] AolA Ee%E AXE ofloF HW, =ulolA wol
AREEDL Sl E BepReAQl JAE=e(Explorer)olAe E2171%1 AA|7F
BolskA|Tt, o] gjof] thE HEkeAloA= ot &1l AAE At
UL
ol UA35t] gt 71€2 HTML59 ¢ 42 A5t ¢t 7]

WebGL2 ¥ BHehex] AolA QIEEE B 3D T1fgd& AR & 4 Ut
WebGL2 H|9gg] ©@4¢l A2k~ IEKHRONOS GROUP)O| <Js] ]
3 Qlom, 20119 3¢ 1.0 Hde Hx sttt OpenGL ES 2.0 7]Hte
2 Fo] Qlo] WA Aol (Vertex Shader)?t Al Aot (Pixel Shader)&
53 GPU(Graphics Processing Unit)7}50] 7Fsotth, WebGLe] =¥ x}
o] Lzl (Pipeline)> (1¥H 2-3)of YetHal lom, WebGLo] & Behe-A
o] 37)¢] wQl HEHEA 9 AT Uele 17l (Id 2-4>¢} At
WebGLe FHoR2E 37/H EFo|lBE F54] ARt glo] A & 4 3
The A T#g stego] 7S &dll 3D #HY stH=E £k7f waths
Holt. 71E00 AHESHIE Ay AHEto|Ew E2]18ls AA|sjof stR
2 dEE AT oE LIAAE 7H A Hetexu metd ) Heke
Aol Me FEol B7Fssraet. shAwt HTML59] WebGL-2 ) Hehe-A7}

o
M e
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A Qetotd E2171Q1 glo] 3D HTgo] 7hesh, W NEAE AHEE S
T Q= gude 71719 3D #AH® APIQl OpenGL ES 2.0 7|8to g =|of

o] o] ARG /WA OpenGLe ARERE ZfdAtE2 A AL & &
k= Aol gtk WebGLe] OpenGLE T Hggt o2 OpenGLS W&
g 58 Fgotal siAsoF ot AYS sk 2ol Hastrt shx|Rt
WebGL-2 JavaScript H52] F& Helo] tigt #2& ©=7] o] A5
2 g5l SAslER FES ol waslste] oldisly] fA A @
4= 9tk (Cantor, 2012).

QoA 1F7t HEe} o] WebGLE ©]&3te] 3D #AHHE §17] 8]
HEl A Alojtjet T4l Aojy =z dd-s S Sfof gtk ol#gh A
St7] Qe el m=z e Aglo] glojof Skx|gh, WebGLOAA= 4138

T~

o

AdES s slFe mEdYdaEe] Wol 71 =l Aot ot =Y
HAs2 F 3099717 S o] /‘F‘lﬂi qev, FEdy g o dx

5ol AgEY ot ZF Zhe] mEY

Heol 3D AY Az $¢ T&%ﬂ a5 pi3
2-5]= WebGL Public Wikio T=5°] Sl= T2 2 FEH U&
< ARt Aot
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Web -Appllcation Javascript API Vertex Shader Primitive Assembly

Per-Fragment Operations

o~ |

i
§ . Multisample : |
| 1 S

IR
e T | Operations —| I

|

|

!

Rasterization

! Blending —i_" Drawing
’ | Buffer

(19 2-3)> WebGL 1#]® mjo]Zz}el (Andreas, 2012).

| Web Page

{

CSS (Cascading Style Sheets)
Layout engine uses (55 descriptions to
modify how content is displayed - e.g.

different layouts and effects for desktop,

HENL Lavout Brigine tablet and mebile devices

Parses HTML into the DOM
database that describes the
web page and browser state
and draws simple elements into
the web page

(Rich Presentation)

HTML5 JavaScript 1.9
(Static Content) (Interactivity)

V1Y

[ DOM - Document Object Model

JavaScript
dynamically inspects and modifies
the DOM to drive rich user
interaction and generate
advanced web page content such
as vector 2D and 3D graphics

(a9 2-4) HTML5 WebGL9] Hefe-A oA 9] 3749 +£8 F+A484 9T
(Trevett, 2011).
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HF 2-5] WebGL ZHd=, #22H, HH1 A
(WebGL Public Wiki, 2012)

Name Features
C3DL Cameras, lights, swappable shader effects,
collada model loading etc support.
The best possible performance, precision,
Cesium visual quality, ease of use, platform
Support.
CopperLicht 3D files format support.
CubicVR js XML and  BadgerFish-JSON  format
support.
Caimin][S Creating simple 2.5D Platform games
powered.
GLGE Keyframe animation and collada model
Support.
GlowScript Create 3D WebGL animations.
The actual Ul look'n feel is abstracted
from the application using an ‘external’
GTW JSON formatted ‘scene file® and GTW
classes can be easily extended to create
Frame custom Ul elements.
works Inka3D Export plugin for Autodesk Maya.
J3D C#/Unity3d scene exporter.
Jax Designed from the very beginning around
bringing big ideas to market fast.
JebGL Java applet that emulates a WebGL
canvas.
Game oriented abstraction of WebGL and
Kick]S makes game programming in a browser
easy.

. Flexible playground for experimentin
KriWeb with WebGL, - ’ :
Lighasli Easigr to quickly  prototype WebGL

applications

03D Collada model convert, format loading

and Scene graph API support.
0ak3D Math library, Model library, skeletal

animation library and etc support.
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OpenWeb

Image data, height data, POI, vertex data,

Globe SDK 3D object support.
The OSGJS api is similar to the
OSER OpenSceneGraph api.
Parallax Google Web Toolkit 3D library.
PhiloGL Data Visualization, Creative Coding and
Game Development.
Scene]S Scene graph framework
SpiderGL Graphic API base on JSON.
. Provide an easy way to load objects in
StormEngineC OBJ format
Used to create many of the samples at
TDL
webglsamples.googlecode.com
Three.js Canvas, SVG, WebGL render support.
WebGL Google B
Web Toolkit E(/GT, gwt—g3d, GwtGL under
bindi evelopment.
indings
Wt WGLWidget WebGL APl to the server—side C++
programmer.

X3DOM

integrating and manipulating scenes as
HTML5-DOM element.

Utilties
&
Debug
Heplers

GLSL Sandbox

Live—editor for fragment shaders

WebGL An online tool for creating, testing, and
playground sharing WebGL projects.
WebGLU Javascript utility library for working with

WebGL.

WebGL Trace

WebGL context wrapper that prints a
trace of an application's WebGL calls to
the JavaScript console.

WebGL
DebugUtils

WebGLDebugUtils include functions for
wrapping every WebGL call with your
own callback.

WebGLUtils

Three functions. (1) properly setup
WebGL. (2) handle render loops in the
most cross browser and user friendly
way.(3) get the current time in a cross
browser and 'correct’ way.

gluUnProject

The interface is very similar to the C
variant of the function with the same
name.
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£ anEgolrt A4 AHzel Esi

o
©] ArcGIS, Intergraph®] ERDAS, Exels®] Envi G°] E8] AME H=H3 Q1o

Aol et EsriolA= ohFet 37 EE AEstr] Sk Javascript API
ZAstE T H2 HTMLS 71&717 Agstel 2D P37 AxAe 9 o

ZF11 Qo SEA R ofA7kR] A Hekez Are] 3D A dF 7t

o
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|
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., PCA(Principal Component  Analysis), MWD(Multi-resolution
Wavelet Decomposition), FF(Filter Fusion), HPF(High Pass Filter),
LMM(Local Mean Matching), LMVM(Local Mean and Variance
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Matching)o] glom™ o]zgt &ile|& -1
gt R0 G 52 M= ZAet I T E

Y
gotol TAYE e G NS ASHT I ool AE BES
o =
Ji =

SPATIAL DATA SCENE
FUSION UNDERSTANDING
e * Registration of
£= ial::%;?t i(arﬁ:iarorvactnr) =
_H_ referenced data * Combination * Estimation
of layers of spatial —P * Association
Tormn | |- ottt
o form a cohere .
i spatial database with information X ‘;'."“';“ﬂ:“w
::ﬁﬁ':::ﬂ:‘;ﬁ';: f: ras » Spatial Reasoning [~ =+ Intervisibility
Maps searcs s tve of GEOGRAPHIC to understand scene + Trafficability
m—b Eaassenend INFO BASE content : :::;:rlum
(pedigree) « Spatial Mining ), Lineai Area
i A 1
Text « Reasoning o resolve ml"'T““: spatial —
o] ] contlicts in input evidence relationships SPATIAL
ealil and to extract features MEANING
to create synthetic models
DATA INFORMATION KNOWLEDGE

19 2-5) v 49 3R 89 7iE (Mitchell, 2007).
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A 34 3D ABFL ARAT
Aog A 9 7

rel

AL Rofol Mt thFR AFFL HolHE AHESkT ek 1 Fo)A
NYGYT $AAEA A Bol AEET ek G dolelE B
g

B Holld AR AFgatAL o2 JAa BAste] Az ARE
LA AR,

)
N
X
o
i)
e
'?z
ﬂ
=
29,
lo
_EL

Qo= ﬂ:r”} Z]EHHF— 012“‘1 TR A =
s TR AEAEY AAAES HAERE Eiﬁi A olm =
A= 20049% o]F 2.0 WS AMESEL St} o] A= 3D AFF
T ARAR Asd"Hs FEsH] Aol ohdRt 2987t HlolE It AR E AT
ﬁ:rLoﬂ A& Eﬂo]ﬂi% /3G dlole o] st dlolH, SAR HolE, df
Tolnt. st ol =7H-FEAE st b=
GgordTdel Fust] St 4R wEoU GEAAEY 25
(KOMPSAT-2) G447} ofFoulg|lE HREH AF7]3#2 EIAST (Emirates
Institution for Advanced Science and Technology)®t &7 AtHO = A
zZrsto] f2uet 7|2 wEolZl FHpolAl 15 (DubaiSat-1)E AHESHITH
Fet diolHe A wo® o] JHestER TR @7 ARREAL Sl 9
ddlolgoltt. & o2 $14 dloEQl SAR dHloJH+= g2 ALOS PALSAR
ARESERT SAR HlolH= S RYHY, AFALAE A B -

O

A 2Eo] wo] AHEET gk E3), ¥ ]E} A5 —Jrogé’_ xd UH—E—Oﬂ el
=13

oAM 3DE HF ALt SA] AAZE HHEADE 5 14611 A& 54913}.
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(1Y 3-1)2 o] Ao AFREE KOMPSAT-2 94k, DubaiSat—1 %A
ALOS PALSAR %JAF ¢Eo|ct,

© | (D)

(18 3-1) dFo)] A% FsF 2 SAR 9E glo]g: (A) KOMPSAT-2,
(B) ALOS PALSAR, (C) 2009¥ 10¥€ DubaiSat-1, (D) 2012¢ 04
DubaiSat—1.

Feh G4 SARGA el o] Aol ARgE et HolHzE
27 dleleet fAAE dHolHelt, AldE2 &7 Asiz s 7]
SO Heh Aol AR UH. oA A2 7ML A5
27 g AAe R AFsHEE kol IS v ol o= ¥

FHKECO: Korea Environment Corporation)olAl+= HxpHoz A=t

o, N,

o e I
o o N
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2 2448 ZUSEA ANTOR GUIBARE AT Skl B
AAZE 7] e9: T & o]A|(http://www.airkorea.or.kr) oA = H
# ot

3 ARE AAtew AlFsty] AAFH. WARs HE ER b=k
71&Y(KINS: Korea Institute of Nuclear Safety)olA] AA|7to g A|F5|

oSl 7] 4 S44E 20129 2€ VIEo R A= 977 Aol 304
Mol =AY, E2HA7], =717, weldiy] SA4TA di71egd7EEd
(Atmosphere Environmental Standard) @A 7] 521 oFA7EA(SO2), ¢
At A(CO), o4t ANO2), "AMA|(PM-10), 2E(03)& SHsty
AUt o] AT = 5440 & HolHES o]§ste] 1= HolHE A
Aottt SAA7E 7P Bol X Fof e A2 ASSEAIL FARE
Ao A AR AFA] I A9 SAHAE AT Ay F o 719
Z447F AAo] HSl, o] dAFolM= gl e S440 fAE 7|Nter
sto] AASEAH. (1¥ 3-D&= F=2 oLE °l&st &
A9S HERH Zoltt.

apAEro 2 o] Ao ARRH AR EE 2 1:250,0009] F o4 B
= AR ShRth AR s gt 94T SAR Al disl AAE HE e
249l 24 Ao} (GCP: Ground Control point) 2% 3D AlZ4sHe ¢t
DEM(Digital Elevation Models) 23442 {Aall A=A 24 Aol LA
22 270 ool A4 HlolHE AR & A% & "adt Aoz 43
T dlolHE2 /4o fxIet AAe] Wl f14do] £ Wsh FAR S
FAE O A& WS}, AR, AEFEIH o dloew o5 H £
= B4 diFe Adelth. #ARAEE SEAYUS] ST EAEAIL

-IN

it

(http://www.nsic.go.kr/nds)oll Al il & 4= lom, (719 3-3)2 o] A+
o AHE FAAEE 7 HEEFSALHES Tl it SAAESE Y
Ebell Zloltt.
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A <i
= EEE e @
eER 2 (away) ) Lugea || |
s 3w Wi JiEsa LEangu [-| nsuran |- | HHs an |
S————— " o
- R ] 200205 | 12.5008 id
B ZHEA 25000 SRS A oD b L Bl
= e s as] . |
m! L - i nuE 101205 | 175008
= | (w1032 M 5000 STIALE (6119212013 | @
| ' " 2 s \
| T s s A RE [eno oy S 0ede | mve b Tt | i‘
Coma ozl — % v i 1
{31102) nes-0iwA, Trso00 AT (enionee) el | RS il i ve2 af
o ) 3 nye 201117 | 12,5008 _
ol . om0z | 138
| 7= | twr0sal aitis -0, 5000 FHALE (367054177911 xi'al' . JH
g |oue-tad Ar L aL ) agzesul| S iz | 17,508 2012. 05 14
Bl e oeison <b .
olel Epa (R— P q,mﬂl '2011- 12 Iil o 27“
v |55 | (367050) MRS -0/ AATTS000 SRR (T0541/2001 021 3
oo | arrwn | v i | il i

(Id 3-3) o] A+l AH8d
129 4%, 20129 05€ 2%)

AlEA
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Al 2 4 3D AP DAY

3D AFE3F AEAT AlL"H] 2Dt HeolHE A=Y flsiAe A
A2 ol "asit Aasle FAsH] fd +HE Arsl 9ER A
& 7% BER Abgol 7HeRt HiolH oIt SHAITE 270 o] el HolHE FAl
o AF & A% HAE HHo] dasiey A AR Fst g4 dlojEe}
SAR 974 Hlelele Azo] A7t 44 5] 7] Wil #A8 Ao LA
2ol "asiH, &+ HARE 544 VlEor 537t HolHE o8ste 1
2l dloly AAdsiob ot mx|tewr 3D= HoF7] 9fsf DEMS 12

Aok et

A w4 B QAT SAR FAe] AR Aol A AP A
AREYOE AHgste] $AAES VEoR B A4S AWt A4
Aol QAL A ol4ke] YAFAS SA AL T B¢ B WaF 29
olch. 914 @Al M 4ol £, Az A ol W uylnz ge
F4gs Aotz iy oh2 ojZo] 477 Ht,

% A e 84 A4 544 oF g Jlzor 1o dolHg A
A she Aol 8 AN EA4 JAE B 8 Frko] ool zeo} A}

[e]

,d
E rr
o

i

N

i

i

i_,

39,

sto] B ZFH(Interpolation)& S~ddafloF gt HIE
EA AHolg 29e] &4 ke o]gste] o4z g AHoy 29
54 #= A Sk Aolth o] Ao ket HHH

Distance Weighted) 7%= ARSI IDW= 71219 o Higt 7MEA&

ofN
o
=
5
g
%

.

H(Childs, 2004). °] @7 Ao e EAE =7} DA}

T =
of Asigt 1Pl elolelg Y T 5 YAT A MY wol AHgHE 1

o™/ o



Holw, ohe dalgES HEotx zpo|t gleBR o] AFolA AR
At 2= HolHE A4 € u &3 =4 JEe wEt F45, 4L 4R
Z1ELR [# 3-1]17 Zo] M2S At Agsiant. (Od 3-H2 &7
a2E dolHE Adste ¥ B Adfelnt. o] dyelME AA &7 Hle]
B AREoR ettt

olgA A=le Fs d4, SAR F4, &4 1#E HlolE, DEM Ho|H 2
F7F BAe Al diste] A2 #AYgE& Fastleh (O™ 3-5+ oW
Ao AHEE KOMPSAT-2, ALOS PALSAR, 9Jo] 3b4 et glo[g]
¢ 3D& Hol 27| I3t DEM dHolgolH, (1Y 3-6)+ =dd 7|2 ©]
85t 3D AlZEE 9 2 "HekE B Yo 22 A9 o ARF 1ig
Dubaisat—=1°] 2009¢ &JE dHolget 2012d #IH deolgy 181
Dubaisat-1 3D AlZtsHE 95t DEM H|o]gfo|tt,

FID EThape + F lat long DATA| 2F | 01M4si3 | YASCH| OFZAY
v 0] Foint £ Ofeth] BEE 5792 (OfLHh] Eoit) 522232,81 407237122 78| 0027 0,03 0.3 0,003
1| Foint £ HOHA WS 55557 (MEETOAD 531495,78 4076624, 78 32| 0035 0,01 06 0,003
| Faint £ DTA MBE DI 270 (MBEHD) 323657,15 4043836,88 78| 0028 0,005 03 0,008
3| Paint 08 82 2HE - \SdagE 23 354126,08 4026183,57 26| 0028 0,01 0z 0,007
4| Paint OE B8 =28 SRl =215 (ZUHH 32 280 249148,37 4026105, 71 20| 0028 0.0 0,1 0,001
5| Point ZEFTA SUT EHE MSKEABEE I ) 360264,35 4056587,14 39| 0025 0,026 0.z 0,008
| Paint £ HOAl S E 3513 (BHAEESAYE BY) 335185.46 4075857, 74 24| 0025 0,02 05 0,003
7| Point 5 TN S27 SHE 100U EDET) 36B004,61 405247312 19| o024 0,013 03 oom | (A)

(B) (<€)
(18 3-4) A4 AR D IDW 12= dglolg: (A) 8719 =4
Shape M &4 AH, (B) 8719 544 AA| #ARE o83t 22l

E, (O IDW 7I¥H& o83 a2l= dolg A4,
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[ 3-1] oo Zeo} tj7] 2HF 7|+

T2 (29D Fa oaut e
A AA A (ug/m?) 0~31 31~80 81~120
L E(ppm) 0~0.04 0.041~0.08 0.081~0.12
o|4taHE A (ppm) 0~0.030 0.031~0.060 0.061~0.15
AA4rebet A (ppm) 0~2 2.01~9 9.01~12
oL 7FA (ppm) 0~0.02 0.021~0.05 0.051~0.1

(Od 3-5) 3D AARE EAR AL AbEE e HolE 5 SAR H
o€l (A) ALOS PALSAR d°]€], (B) KOMPSAT-2 ©loJ€], (C) DEM ¢l
old], (D) d°] g4 T=E dofH.

_31_



(A)

©

A" 3-6) Edd= o8&t AlRtel| WE 3D AlZtste] AR Fot HlolH:
_Qé

(A) Dubaisat—1 20094d 1049 08<, (B) Dubaisat—1 2012% 04
DEM do]H.

17, (©

Al 34 3D YT FEAE HEre

of dFtollM FAH 3D AFEI FEAF A LHE Ot Tl 8
ol ek Al2dle € BeheA AollM FEol He A f JHE
Jevz Auel FEPo|dER WHAIH & Afold] FAE sh7l AsiA]
Ajax §4l 7]&o] dasitt. dro| ghojBejE] glo] AMAIAHES FoiA
Al T4 & 4 AT Ajax S4le BESH siFe odRt ol
2l7F EAsEL et o] AFollMe Tt olBe P FolA jQueryE T
S Aot FAS Skl I 2o AREAF QI H ol FAISHEE AREE .
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ZefolddEeAx 9 BekgAclA 3D AgT
gstich. § BekgAoA 3D AP AZs C
oJE B Ch¥ sl&e] UAW o ATAE W Zejagl Wa
HTML59] WebGLE AH&sttt. WebGL FolA X 3D A P57+ 4
Z15et7] 15 CubicVRjs ZelAALE olgste] Faatedct ofel ofuly
g =9 aug Agstel 0F AZet bse 2ad

WebGLE olgatwl 2aY ane 4§ & 4

ol
ok
> o
30,

o &

ol
ol
LL_I‘

skl THS 714
o, A7 Hol] AMEEI e Z|Holtt, Fdt

FEoRA Hze APT7 doleHst 4ol 54

e 2o m o oo rob R
il
N
G0
o
2
Obo

AHEElE dol= HTML, Javascript, CSS
2 ATHE ="=Zeo] glow,
U217 A BHe &S ofioF gt shARE X HEFY A el tigt A
H| A7} Z7} sPEA 7]Z9] 9 HiXlo] ofd Ego] mutel A&z} <lE]H| o]
25 74 4 Qe SolEYEr SAFEAL dnh diE:AR] golEYE R
jQuery, jQTouch, Sencha Touch 5°] lom o]zt ZolBdFE= B33t
2rd= HestA s
535] A qfollA Aot FAlE S A% 2 Ajax B4l 7]E S8t
Zleoltt. vt AHAIHE olBH o= Ajax §4l= JHHESHA A
| & 5 Ad=F AY siF glew tiEA O = jQuery, scriptaculo.us,

prototype.js, yui, mootools 7} QUt}. ©] AgoAE jQuerys AHESIR O™,

pa;
rr
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A" 3-De 2 4T 24 oA dizZ4d goldee] Agde B4
H AE=Z jQuery”t *1]74]4_§ Wol AR Qe AHPAIYE ojHe2

gep 22 B 4 9o

mmm jQuery . yui mmm mootools prototpy.js [ Seript.aculo.us

(19 3-7> Google Trends APHIAIHE gho]|BH 2] AFEE(2005~2012).

jQueryw= ZEo|AE AFHE <ol w3l & 4 s AAEHSIY
DOM(Document Object Model) @ZHE (Element) A, DOM EzHA
(Tracersal) W 74, CSS =2, &% 1 ofyuo]d, Ajax T THRE 7]
= 7HAA o FHolle mHtde] HAH3tE jQuery Mobileo] 5%t A]
Herd ) 5 A g2 f By iRy SEAT o] Aol A= jQuery
Mobile2 A-g5}A] O}OH’/} jQuery Mobile2 mHIY 7|70 EAS}IE7]
ol o] Aol =E=E Sl Sl HlaadwEs EERF BHE EHECNA
T2 o7l A% ALRoRE AgctA] ¢47] wwel jQuery Mobile> Af
3t

Ajaxe= g MUt HB7|Hox2 XML HlolHE wdstil Z2bstr] 93t
7]eoltt. AjaxE AMESH =W w|o]z] o]F glo] 3 Hgho] 7HsstH, A
H AZE 7Ivte A &3l vlE7] 8730 7HselH, ®
A5 & a7t gloh. AHAIYHE go|HH S AMBSHA] 2l Ajax FA4
= oM =W BEhex] ¥ AR WHol 27 diZe] 113 =
SEAIRE, jQuery > golH2HE AMSHA HW o]E U

bol‘
kA

-

L35}

i)

ok
>
Ol
fi
o
o
)

AN A=

T

_34_



ool Hk: ol toheFet BepeA oA FAlo]l 7Hsstrh Ajax Al
Ho oA P o3 Zrh AREAPE oMIEE IASHAl =W
XMLHttpRequest AAE oA @ Aol 83a ALsHA Hoh & AH
i 8-S g AHe & AiE XMLolY T HAEE AAS|A ot
Al XMLHttpRequest2 & oA =il Zto|dENA = §H dlolEet
DOM= ol-&all A8} ShHef HrgstA Hrt

(o]
2
re

O

2. WebGL CubicVR.js

A BepezfoA WebGLE ARESH] AsiAe 7124 om HEHA Ao|H
oF oAl Aol 9loQl GLSL(OpenGL Shading Language)& ©]-85}o] T2
JE oSfoF gtk olgesk IR Shr] floiAe 7|EFHoR
OpenGL ES 2.00] thgt 7|2 Z[4lo] qlojokstz|qt o] & MelstA i+ o
It | AYPAEC] SAIFEUL $19] HFollA AFT BF QU o] A=
WebGL ZHYHT F CubicVRjsE AFH&sIH 2™ CubicVR.js2 CubicVR
3D engineo|A] JHHEF T A2} FEET e ZHLYPAe|tt. CubicVR
3D engine> YHIHE Z[Alo] d#igS 285t AYS TE= IAfo|H of
ol AlY ¥l PocketHoops ©lgh= &7 AYCRE AlZtE m=AEolt)
71EdE C++2 Hol 9l OpenGL ESE o]8§3te] ofo]& mut opjz}
PSP(Play Station Portable)ol 3D &% AldS FAsAct ol=gt AY A
& AlFSHH7E CubicVR 3D engine> 7HEAHE©] A 3D J1=g-& ARE-S)

o 942 T 4 A== CubicVR o]zt= APIE AlFstlal, WebGLo| Tx
= o]F 20104 599 7]& CubicVR& WebGL <l CubicVR jse&2 3
& (Porting) sto] A|lFst7] AlAsERler o] AFolA CubicVR.jsE AR&SHA
H olf= ot Zrh FEH ALHE AUE )7l FEo] wh=A| A
& Eojof qitt. V|EAHor tE ZYJYIET AHIATIHEE ot 8%
o] 225 £L7t wWart CubicVRjse 7|24 o= ZAHIAIHE 1ol
THEAl 4=l Qlew o] At AlAHe] Hadt RE V)5 5] A Hof
Atk EZE POl AT WebGL ZY2s F 7FF olsistr] 4 1t
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st 247 Ael wof glom, gty Mefshl Hol gk [E 3-21

el o] gl
golct,

APL § o] A9 A2 AHgH T8 APl 55 A

5

[ 3-2] CubicVR.js API #A4](CubicVR 3D engine, 2012)

API Name

Object
Constructor

contents

Core classes and objects

Used to initialize CubicVR to a new

GLCore it Canvas3D/WebGL context.

MainLoop MainLoop Prpv1des a simple way to wrap your
main drawing loop.

MouseView MouseView | Preates a  simple orbital  view

Controller Controller | controller for a canvas and a Camera.

Utility and Math libraries

vec? B Object  provides  tools for working
with 2D Vectors.

vec3 3 iject provides too!s for working
with 3D Vectors or Points,

matd 3 iject provides tools for working
with 4x4 Matrices.

util 3 Object provides extra utilities for

common tasks.

Mesh and Material classes

opacity Opacity, default: 1.0.
: Name of this material, used for retrieving
Material name :
materials by name,
textures Texture configuration object.
Provides a container and loader for
Texture Texture

images.
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projectionMode

U,V Projection Mode, see enums.

projectionAxis

U,V Projection Axis, see enums.

UVMapper —
scale U,V projection scale.
rotation U,V projection rotation.
Scene—related classes
fov Field of View, specified in degrees.
. Near clipping plane, pixels closer than
Camera nearclip this will be discarded.
. Far clipping plane, pixels further than
farclip this will be discarded.
: The total length of the axis with the
size S
largest number of divisions.
division_x Total divisions on the X-axis.
Landscape
divisions_z Total divisions on the Z-axis.
Mat Material to apply.
type Light type, see setType() for options.
Light position Light position in the world.
di Light direction (vector) for directional
istance I
ights.
mesh A [[Mesh]].
SceneObject position Position in [[Scene]] or relative to parent.
name A [[Motion]] for this SceneObject.

=49

s

2

g (Blending)> HFH LA ZgolA w2 7]
B gits A8 st= 7)ottt WebGLAA =
g Tlo] 9o, OpenGL ES ¢} H|S=3H
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M)

s

G ES Hol gt JlRAe By gl et g
Color Output = SX s W+ DX<XdW

St source color, D: destination color,

sW: source scaling factor, dW: destination scaling factor

Zt= : D. Cantor and Brandon J., WebGL Beginners Guide

24y av F oot 39 (Alpha blending)-S #AEi= IA oA G2}
d= sto] EPEE Aot Zolot. dutdow A4l
A9 FES oln] 2K wigetie) B¥E ghell diste] AHesh=
dut ZH(Alpha Plan) WA M= T8 EAX7E 53 E2LS o]85
of BEYLE AHeote gt ElA%(Alpha Texture) ¥Alo|t},
WebGLAA = 7MY &3 (Additive  blending),  #H4H

(Subtractive blending), &41% &9 (Multiplicative blending), H7t%
J(Interpolative blending)?] <ot EdY 7|H-S AlF HF Act o]

© ghoFst Zald s|wo] AMEE T QA ou 742 7]go] ﬂh’%@
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R
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45 WebGL = —OrJEL CubicVR jsolli= 712402 HITY
pat =

o
=)
> mj
o,
ACh
et

>
oL,
=

S

]_

Y
o o
N
E
o
o)
Olf0
"
2
30,
_V|L
ol
ol
R
F—‘%

30 e
lo

i
i
ok

0,

et

4>

30,

L

o

Y
L&
>

-

@)

[}

o

o

<

P,

>

2

>

o

o

ZOL_‘4

s

oo L
B
l-'O
)
H,
ed
[>
i
-
o
ol
S5
8,
T

>

_38_



(£ 3-3] Edd 7| 8 WebGL o4 ¢ A
=49 = =
A WebGL 4 - 4
714 Col tput =
—‘,2_1-1%1_]% gl.blendFunc(gl. ONE, gl. ONE) %O,f (1)u+p1]13 1
A gl.blendFunc(gl. FUNC_SUBTRACT) Color output =
=49 gl.blendFunc(gl. ONE, gl. ONE) S*1-D*1
A gl.blendFunc(gl.DST_COLOR, Color output =
Zag ol ZERO) |S * D + D * (0)
H7H gl.blendFunc(gl.SRC_ALPHA, Color output =
£4d gl ONE_MINUS_SRC_ALPHA) | S*S.a+D*(1-S.a)
4. IHS %

S AE Fopo] ofm|z] gt FAFE J|&olth A A= IFE
Ve vt A HE Az
e 7HAAL olmA] g

&3te] AEAEE ste ol&eAoldelud &alElE 4= A A=
L=

2002, Stathaki, 2008; Klonus, 2009).

o] dolA= ol2fgt ot EarelE FolA tdet Airow §
7Fst IHS 392 A&ttt IHS 32 7| #HFHlA Ho A
AAZ @o] AREEY e W (Red), Z2Z(Green), T (Blue)o] =<l

/\_1‘4

RGB AA|9H= o274 Z = (Intensity), &= (Hue), A= (Saturation)2]

AN E AEIF 29tE o] Qi MR FAT AT FAo= BT A
27} wgEel Giek oot g olgal
4L [HSE He & Fx 22 3



ol gREe] qxE YYA7Y] 9 BHow F2 ALET gt
o] AolA ALEEL 4 WEL RGB AAE ZHIRR HS $8E 2
24171710 Agsitt. 23], Ante 7]7]
T obd 27] @Aelng o AT AL Al

stel TPsAe AEshA sttt ofdie] Al IHS gl et RGB Al
2 [HS AA= Wgksl A3} [HS AAE RGB o @gsls 42 ek
Aoltt.

0<R<1 RGB to IHS
0<G=<1
(G—B)/(I-3B) if B=min(R,G,B)
z{(B—R)/( —3R)+1 if R=min(R G, B)
(R— G)/(I—3G)+2 if G=min(R G, B)
(I-3B)/1 ifo<H<1
{([—33)/1 ifl < H<?2
([—3G)/[ 1f2< H<3
0<7<3 IHS to RGB
8??513 I(1+25—35H)/3 ifo<H<1
- R= {(1 S)/3 ifl< H<?2
I1—S5+3S(H—-2))/3 if2< H<3
11— 8+3SH)/3 fo<H<1
G= {](1+2S 39(H—-1))/3 ifl< H<?2
I(1-25)/3 if2<H<3
11-9)/3 ifo<H<1
B= {[(1 S+3S(H—-1))/3 ifl<H<?2
114+25—-3S(H—2))/3 if2< H<3
Atz Open Geospatial Fundamentals

Al 4 & 3D AFFT AEAT A2" AA

°] R HA W FRE D AYIL A2 1AL BN
o 7% sws FALYL. 59 AT G2IFRY ohfet g

> i
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RFEZI71E0] FAIEAL Hash A oS olgdte] el &8sty et
oot A7 5 AHIATE SAIEA glon], S5 HTMLSS] IR <ls) o]
= ol8ct AutE Z]7]oA19] 4 <fof ﬂW} L7 S7HEAL 9l o] A
o ALH2 FA 9] 9AAdE FHAeR Gl dAE ) HekeArt
HTML5SE ot A& AgsteAo] w2t & ofs o3 & 5 st
i0S 7|9 ARtEES Alostals 7|E B 9 HepeA ook ohaet 4
HeteA g AAoto] AbE 7hestBR 755 AAEE tiFEe] SElA
A TEel Thsstth 71E9] i0Se oNEelAl AF Nder Atte(Safari)
B BepeAw AR 4 RS SHAY HZo] = 2E(Chrome)7HA] 5
BorAEE T elo] o2 §f Heker] 8] et Algle op7bA] gl
ESF HTMLS7F Eagd} FAlo] T CSS39] vte] A& #8de
2N oot B sl Bl ARge] e steE AR Sl vl
of HEE Tl AHSATE 4 de FEstde o sk B BEeA R
ﬂMﬁPﬂ EaL olefl B ARSAR QIEHlo]l~t B A Ao R Hof
o] A S ALt BE HH2 AT AHSe] R
Faet stglom RE S Aeet sttt @ ALE gFo] A
=fol
]_

H”NEJ

(R T

OJQE Apo|=o] AGH ALEGe] U eoluge] S& mE
Agste] wESE s1th 0E 2248 Agste] RES sfgon
2 FF 02 AXgelE 44 A @ 5 9k

1. &E A~ Hg NAH 87

o] AolH TEH 3D AFBY NARLS oF 242 pAHe] Y}, 4
gk Azdo| B Au Alo|Eot ZetolQlE Al LbA Gtk AH Al
ol=o] AgE f Ak o soldaql Pks Wmat LAl ofnA

2 ANE AESIAT APF2E HolHE Ty 919 GDAL dolueiels

AHgsHTh. GDALEfolHejeli X/MIT foldzolms AFGAIRE glo] AHg

T 4 glom, AU el olgstel tharet YT HolHE MaksAL

Z2AAE B 4 9k solBeolt o] 74 GDAL sholnaeE At
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2% o] g tIRE 94 HolHE GeoTiff Ho] 9lon], o] male 1 B
G2 AgelA] HofF= Ao offrt. 1% 7] wiZo| GDAL gto]He|2lE A}
nd-g olm2] md= Helsto] ¢ Hekex] Aoi Holk

Ju Ogil? i)
2
8
2
)
lO rl

TSt AAZE @Eﬂﬂ% sl Python A3 HEE o] 853t} Python &3
Ex  EHEA HZolw Q| Al(Interpreter), A A FA]
(Object—Oriented), %75. Eto]o (Dynamically typed) TS} <dofolct.
Python> 7]& o ¢do] & 1 ofye}, ¢ <dojete Tehdo] Aotz o
Aol AAZE A2z A{tsity. T Pythonoll Al AlEstal 9= GDAL =
olBElElS Ze]a9lske] GeoTiff TS 91 & 4 9lonz I o
o|HE tE 4 Uth SECIUE Apo|EoA= 7|22 ow d o] 4
HTMLS5, Javascript, CSS3E AR5t o Aot 541-& d17] 98] jQuery
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ABSTRACT

Design And Implementation Of 3D Geo—spatial
Information Processing System based

on HTML WebGL

Kim, Kwang Seob
Major in Information System Engineering
Dept. of Information System Engineering

The Graduate School

Hansung University

Smartphone has popularized and developed rapidly in information
and communications technology field. Study and services are being
announced in the variety field using these. Recently, smart devices were
published such as tablet PC, smart TV and smart car, thus resulted in
major change in mobile markets. These devices can provide mobile
application by personal developers, as compared with the existing feature
phone. In the spatial information field, applications of smart phone are
providing map search services and location—based services etc.. However,
the images of spatial information have been used for simple visualization.

With this motivation, this study is to design and implement web
system. It is able to a variety of Geo—spatial data 3D visualization and
data processing. Existing web—based systems are considering desktop web

browser. However, this study applied HTML5 to mobile as well as
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desktop web browser for show. The WHATWG (Web Hypertext
Application Technology Working Group) began work on the new
standard, W3C(World Wide Web Consortium) and WHATWG are
currently working together on the development of HTML5. HTMLS5 is
international standards for services without plug—in about existing HTML.
Therefore, it included variety of libraries, HTML5 WebGL was used for
3D Geo—spatial information visualization and processing in this study.
WebGL was based on OpenGL ES 2.0(OpenGL for Embedded Systems
2.0). Unlike Adobe Flash and Microsoft SilverLight, it can apply for
dynamic 3D technology without plug—in on web browsers. Because of
this, it is possible for WebGL to run mobile web browsers as well as
desktop web browsers. Geo-spatial data has wused optical data,
SAR(Synthetic Aperture Radar) data and Digital map data and grid data
sets of air environment, and area is multifunctional administrative city.
these are as follows: Optical data is KOMPSAT-2 image and
DUBAISAT-1 image, SAR data is ALOS PALSAR image, and grad data
sets of air environment are measuring station. The technique used in
information processing applied WebGL blending technique and IHS fusion
algorithm. THS fusion is often used from the spatial information field. It
is expected that this thesis will contribute to the future smartphone

application developments in the remote sensing developers communities.

kyewords : HTMLS5, WebGL, Mobile Web App, 3D Geo—Spatial Fusion,

Open Source
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