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Abstract

Global interests for construction of 3 dimensional spatial information has risen due to development of measurement
sensors and data processing technologies. In spite of criticism for the violation of personal privacy, CCTV cameras
equipped in outdoor public space of urban area are used as a fundamental sensor for traffic management, crime
prevention or hazard monitoring. For safety guarantee in urban environment and disaster prevention, a surveillance
system integrating pre-constructed 3 dimensional spatial information with CCTV data or video sequence is needed
for monitoring and observing emergent situation interactively in real time.
In this study, we proposed applicability of the prototype system for web visualization based on X3D, an
international standard of real time web visualization, by integrating 3 dimensional spatial information with video
sequence.

Keywords : 3D spatial information, Video sequence, data fusion, web visualization, camera projective modeling.
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<X3D profile="Immersive" version="3.0">
<head>
</head>
<Scene>
<Transform translation='—194300 0 451100'>
<Transform DEF="Transform 01" translation='0 30.55 0'>
<Transform DEF="Building Transform 01" translation=
'194261.296875 8 —450894.500000' scale='0.749459 0.749459 0.749459'>
<Shape>
<Appearance>
<Material ambientIntensity="'1" diffuseColor="0.9059 0.9176 0.5882'
shininess='0.145" specularColor='0 0 0' transparency='0'/>
<IndexedFaceSet DEF="Building Solid 01—-FACES" ccw='"true' coordlndex=
[...]
<Coordinate DEF="_dSolid_01—COORD" point=[...]
</Transform> /] HEZE #1

<Transform DEF="Building Transform 02" translation= '194327.218750 38.973469
—451072.312500" scale='0.993095 0.993095 0.993095'>
<Shape>
<Appearance>
<Material ambientIntensity="'1" diffuseColor='0.9059 0.9176 0.5882'
shininess='0.145" specularColor='0 0 0' transparency='0"/>
</Appearance>

<IndexedFaceSet DEF="Building Solid 02—FACES" ccw='true' coordlndex= [...

<Coordinate DEF="_dSolid_02—COORD" point= [...]
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]

Movie Texture : X3DTexture2DNode, X3DSoundSourceNode, X3DUrlObject {
SFString [in, out] desc tion "

SFB%EranS[mram errain TransfoanSEL" translation='193800 22 —451100'>
SFNode& Shdpe,sut ] metadata NULL [X3DMetadataObject]

SFTime <p[p@@;ma dasseTime ((—00,00))

SFTime ' 00,00

gFFloat [/1{%1 ou§ S eeﬁ F‘Eﬁn'eyonseilébg/f 00,00)

SII?%QZ <I g@ %(g@ «ﬁ F= "Terra%l 01— (F_A&Eg) ccw='"true' coordIndex=
MFString [E but] url [] [URI]

SFTime %@Udrdmaierd)ﬁﬁ#ﬂéﬂgamm COORD" point= [...]
SFTime  [outlTextglewnstlimte DEF="Terrain01—TEXCOORD" point= [...]
SFBOOk/T%aﬂg%ormﬁActwe /I NE e

SFBool X Paused
SEBool _ [] repeatS TRUE
BoRE > [] repeatT TRUE
<ABVsde [] textureProperties NULL [TextureProperties]
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9 object #4
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B Materials
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& Material #1
@ Material #2
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¥ 5. CCTV 7H2} Prototype 4174

Protolnstance name='CCTV'>
<fieldValue
<fieldValue
<fieldValue

<fieldValue

name='position' value='0 0 0'/>

name='description' value='CCTV Camera 1'/>

name='orientation' value='0 1 0 0'/>
name='url' value='Sequence3.mpg'/>

</Protolnstance>
I 6. H|T]S Fhiet & AA
H|T] 9 No. sequence 01 sequence 02 sequence 03
912 (m) X Y z X Y z X Y z
194244.57 | 451104.60 25 194240.50 | 451043.58 25 194364.40 | 451060.13 1.6
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B0l 343 AglE xdsta, 7MY 237
&& T4 5 = Prototype Fhekslich

X3D+E 22F(specification) ol A]sHA] k2 Af
2 xtof figk Ao 9 sHgS B flEiA
ProtoDeclare 2! Protolnstance o] g3l A=
+ =59 Prototypes 53¢+ T 7es AT £
ATldE CCTV Zhlzke] 91X, sk, 29 elE
AAA o7 xEsal, 7ol 237 2T
= CCTV 7Hlg} /S ¥3Fsh= CCTV Prototypes
WSy CCTVE] Prototypes ARESIe] 24|
CCTVE| Instance= WH7] fleiiA= & 59 ol
Protolnstance ==% ©]-&3It}. Prototype2] 42| 74
oA ¥y H== Aok CCTV 7FHilgke] o]&, $1X,
W, 1ejal vt e gde] F4-E Instance] wi7iH
T2 AAToTH CCTVY Instance’} AFAHETh
CCTV Instance™ 32 37Hd2] 2] g1t s}t
= YR} ke AT = glom, AR}l A1
o] F3#sHl CCTVY vt o] Ao A A=
L5 FEsigih

o

LI =
T==

DU =1
A=

3.2.3 CCTV 9% Instance

A AAHsta Felt TR Zogh vt 4t
S 0]€3}d CCTV Prototype 2 ZHE] Instance S A4
Btk AR e F 3 oA ABAEES o] R3]
FoJdk o Hodw $x9] HEE E 637 2k
o|& HE FhlEte] fix|e} Wk, vl o]
£ 7} Instance?] L= o2 AMEslo] 33 3
2 gl Hlt)9. S T gk e 3™
71 3702] CCTV InstanceZ 1H 5 (a)$} &o] A
silem, 181 5 (b)= A% 370¢] CCTV Instance
£ X3D Hep-AqA 7RAEkeE BES Ve L 9tk

v
N

o td

A

-

[o5

BT 4% 20094 12)]

(b) X3D E&F$-A “do| 4] CCTV Instance
% 5. CCTV Instance A4 Az}

3AH AR 7 8}

4.1 § 3D 7HM 8k AJ=E A

HTe FAS B8 33 BN MBS 915
o W AL TIN 7o) A RS AT F

YA ol gle] B vRe S 339
3

A% B SAAYRY 1F dolold Badte]
A F, X3D EeTEE WHste] 3319 FAARE

Tk 371 B Wt G P vl



3D TR} HTl e g3l 2% X3D7|uE 9 7hA s} 101

3D Sz 718t 7puatd

| X3D Video Projection
Georeferancing
i Iovie Texture Mapping

Video Stream

Camera Information
(Lens, Focal Length, FoV)

Reference Information
{Location, Orientation)

" A
J Typed Metadata

Terrain Elevation J

X3D Ma&tpearance
o

Aerial Photograph J

X3D Mo&efaren cing

3D Building Model |

a¥ 6. 9 3D FAE FF NP

7] $18le] TGS 7] W flell Tk vt e
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2 4% X3D Scene?] UlnAl)AS golaHA 3]
#181ed 5719] ViewpointE A8tk 371€] CCTV
Instance A/d37gellA ZH2ke] CCTV 7hleprt 9 ]gh
Fo|| Viewpoint7} A E|o] Z 371€] CCTV 7hl2ts
A% ViewpointE F718I 0L X3D B Ehg-A gl A
Viewpoint AF0]9] 713k PageUp/Down 715 ©]-8-3}
o HYHA FFE F JEF 3Ilth

I 7 @)+« Vg AHE 5719 Viewpoint & 19
EQIEoA A BEl-Ao|A Hole= X3D sceneS
AASE d/deln, 17 7 (b)= 3709] CCTV Instance
AT AN A AFso2 AdE CCTV 7HlEke] 9]

FY3 Viewpoint2] A#] X3D HER-AolA &
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¥ 7. 8|9 Q 97do] F1d 339 FF4E X3D EEe] XML Z=

<X3D profile="Immersive" version="3.0">
<head>
</head>
<Scene>
<NavigationInfo type=""FLY" "EXAMINE" "WALK" "ANY"/>
<Transform translation='—194300 0 451100'>
<Viewpoint description="Viewpoint 1"/> viewpoint A2|

[...]

<ProtoDeclare name='CCTV'>
<Protolnterface>
[...]

</ProtoDeclare> /| BIEIR YA} Prototype 191

o

<Protolnstance name='CCTV'>
<fieldValue name='description' value='CCTV Camera 1'/>

[...]

</Protolnstance>

<Protolnstance name='CCTV'>
<fieldValue name='description' value='CCTV Camera 2'/>
[...]
</Protolnstance> /| HIE|2 A4 Instance

[...]

<Transform translation='—194300 0 451100'>
<Transform DEF="Transform 01" translation='0 30.55 0'>
<Transform DEF="Building Transform 01" translation=
'194261.296875 8 —450894.500000" scale='0.749459 0.749459 0.749459'>
<Shape>
<Appearance>
<Material ambientIntensity=[...]

</Transform> /| HEZHY #

<Transform DEF="Building Transform 02" translation= '194327.218750 38.973469
—451072.312500" scale='0.993095 0.993095 0.993095'>

<Shape>
<Appearance>
<Material ambientIntensity= [...]
</Transform> /| HE2E #2

[...]

<Transform DEF="Terrain Transform 01" translation='193800 22 —451100'>

<Shape>

<Appearance>

<ImageTexture url='yonseil.jpg'/>

</Appearance>

<IndexedFaceSet DEF=[...]
</Transform> /| Xg=d

[...]
</Scene>

</X3D>
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