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The Design of 3D CyberGIS System Based on

“Virtual-Reality” Integration

XIU Wenqun LI Xiaoming ZHANG Baoyun

(Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China)

Abstract By the IP locating associated with network attributes acquisition, an internet “resource and object” spatial
database was established in this paper in order to combine the cyberspace and realspace together. Then it was layered and
partitioned, and projected into the three-dimensional coordinate system of digital earth. Functions such as positioning,
query, analysis and visualization for 3D CyberGIS virtual-reality integration were implemented, which could effectively

expand the GIS management capabilities to the virtual space elements.
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Fig. 1. Universal display of GIS and SNS
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Fig. 4. CyberGIS data model based on virtual-reality integration



4 34 BECRE, 4

R —BLSE” AR =4k CyberGIS FR&E T 55

#4310 CyberGIS #dla&aitty, 4% [X,Y]
+ [IPY + [ PEY + DRiErEY + [
WiEfel . LLIP b bRiR.

Hrp N R UTEY I E (. Mg, &
v RS AR AAEAE) « B R . T B R
B O Sy e A B K= IN IN ' N
v B T RATMIGRIR A TR .

BESSE IRy AF

g NI =k

Latitude,
longitude

0] 45
LR

# 45
JE 1k

LK

PLSE
IP
JE Pk

ELEEL)

P ErtRasE: AP, @4 @S .
PE4 . BONES . fERE. AR, PLEE . Wk
5. E-mail. QQ. TfF. TI# AR 4 %%,

wEBHRAOR: AR 8BS W9,
CPU ‘5. M5, WK%, Fra A, ik, G4
UE. HUE . BRI R A

Wl B R ARG A HhE. S B
Prik . R B A4 M TP Mk
W4, fsE A, Wi, B-mail. £2H. &9, %
PR 1 ORI AL 5

4 EERZTEZ=HERHLIL

AT/ 0y 25, DL TP X ) 74 ) A
PRHAT R, BRI, R AT R
FUEERI A R B R AT E = YL ERAA bR R
o, XA R NN R G Rk, R R
Gi P, SRR R —BLSE T Al Ab AR
it 5 2R,

41 ZHEESHFHIK

K 3D HiBRAE . osgEarth #5 8 = 4E50 74
PG, HAENEET OSG TF A& [ SLI i A5 7Y
IZEANE R T H, FF WMS. WCS fl TMS %%
ZFh i s IR 55 2%, BLFE shp. jpg AT tif 54K
Ptk &Y, Wi osgEarth X “ Rl —ILSL”

B AR R AT 2 R IR = AT R
42 EUZEMRERRSERIE

K REA S [R) 73 A 2 B RN 4%, )
ARG ZEIE ;s = ey, ANFEZE 58
AR Z AT TR, B UCR AN RIRAE N
DINPS 1| P € .51 72 /NI A NN s 1
4.3 ERIMEEEX R =L NTL T

TS T 48 G B LR AT B, 8 X
ME— 64 f7 ID. Ny X AFRIRIEM, 73R
ANFTEAR S BRI RN = YEST T A BRAACRIAE
RS TEAR R o T AN [F] v B 43l 2 AN [ /2 4
(R R AL B0 5, a8 b 3 Bl B8 0 A I 9 ) P
KisJz, RS SR &R, R EEANE
R i o BRI A TR, RN
i FEA ), SR ALE WPy B, 502k R
AT A7F: o

REFL A R I, KR A X ANy —
N5 (Node) K H] osgEarth ] ObjectPlacer Jj
1%, S X ObjectLocatorNode 15 fixf %, WHE
KRR LA A E . T ESEE R, REH
WEAT T P % (MatrixTransform) 1, 4R
et T J8 2 O s 1o B ez il S B . R A LOD
FORENLZ A A, WEANE LOD 1 sl
DERES, HEATM AT RIS IS 2 4075 2k
ATARAL, DA i Y 48 0 G A e R A sk B
CIEURIE & S

R P28 04 G R, B RN G R ] = 4k 4%
BOMULESE, XPANFC RIS LLAOR RIRYS K
AR 26 . RS0 RN A 55 X 73 3Rk
4.4 XA OpenSceneGraph Fif B E 4 &
“ER-IXT ZHTETRE

(1) FALIETT AR IEVUARHE 1)\ A4 R 3R
A, AR R )Y RO = 4E TR, 23R
OpenSceneGraph [ 56 % b 422l

osg::Box (const osg::Vec3& center,float

width) ;//22 H1F T 7K eR £



56 4 04

H PN 2014 4F

osg::Pyramid (const osg::Vec3& center,float
height) 5//2: i 1 DU B HE 4 bR 4L

osg::Octahedron (const osg::Vec3& center,float
height) /2 1E 7 1A e 21

osg::Sphere (const osg::Vec3& center,float
radius) ;//% IR A R 2

25 [ 2 58 5% 28 SR B A AR AR Dy = 4 o
M, It AL osg::Cylinder (const osg::Vec3&
center,float radius,float height) 2l

(2) Jy & 2K =Y STBR S b o, = 4Edg 5
FTOCERN N L,

osg::ref ptr<osg::Material> material=new
osg::Material;

material->setDiffuse (osg::Material::FRONT,0s
g::Vecd£(0.0,1.0,0.0,1.0) ) ;// ¥ B A FE (G,

node->getOrCreateStateSet () ->setAttributeAn
dModes (material,osg::StateAttribute::Protected) ;

(3) R 4f5 K2 UL AR 45 ) AE I S 30 B8 1) A7
B, M=o R e I A 5 . AL AR
WAL E AR . BERAERE, et SRR £ E
(RIE AR X R ([ AE) JEAT e P~ R A 4, 5K
BUZHR IR R 2l AR 1Y i (R S T A0 = ) 7
VHEAFRE R, X B AR A B RO Y HEA T Jie e A
SR AR 1RO R S YRR AR A T

rotation_matrix.makeRotate (osg::Vec3 (0,0,1),
end-start) ;// V1 5 e 5 4 P

translate_matrix.makeTranslate (0osg::Vec3f
((end.x () +start.x()) /2.0, (end.y () +start.
y()/2.0,(end.z () +start.z () ) /2.0) ) //vH 5P R FLE

mt->setMatrix (rotation_matrix*translate
matrix) ;// LI = YER Y AR H

MR HCT R R A . SO AR R =
YRR, ST R M PR .
JIT IR = Y ) 2 R T 28 39 — 44 i 40l BEEA B
H, SEBURAAIILSE RIS N, i s Bros. 1’5
BORTEDLSE Y IRARBR R L, HL TP P AL

FLANDXR, T LA 5 R R R R, 0 A
2R Wk R LR (GEIIR KN b
KAR) A 2> 7R, LA R b 5 36 L R
CAAH 73, ARG R0 —BLSE” — R ) =4k
P R

FuNEBBe

eoceooOOOOCOOOOOCOCLOUOUOOOOOROO

“NRAMANEE S = =

5 BTN R IR R — IS R =T
AL
Fig. 5. Virtual-reality integrative 3D visualization of internet

resource based on logical layering

5 &

T 3T 458 o 9 28 %0 G IR IR S AR S Y % % (i)
B MR E Ta— bR R, S TR
) ) AR Rk, R 1 n R L v e = 4
4iky, SZPLT CyberGIS “REfl—Hlsz” —1k1k
e Bl ot AT ThRE, AR T
GIS Xof k40 = 1) (1) 8 3L

2 & X W

[1] Haklay M, Singleton A , Parker C. Web mapping
2.0: the neogeography of the GeoWeb [J].
Geography Compass, 2008, 2(6): 2011-2039.

[2]  Goodchild MF. Citizens as voluntary sensors:



4 34 B3, & “HRM—-BsE”

—RALI =4 CyberGIS R Tt

57

(3]

(4]

(3]

(6]

(7]

(8]

spatial data infrastructure in the world of web 2.0 [J].
International Journal of Spatial Data Infrastructures
Research, 2007, 2: 24-32.

Churchill EF, Halverson CA. Social Networks and
Social Networking [J]. IEEE Internet Computing,
2005, 9(5): 14-19.

FHk, TkPBIE. Internet AS J2 ML AL T [T].
ARG TR, 2010, 25(2): 1-5.

Shaw SL, Yu HB. A GIS-based time-geographic
approach of studying individual activities and
interactions in a hybrid physical-virtual space [J].
Journal of Transport Geography, 2009, 17(2): 141-
149.

WELIE, B, 288G, 45, BT R R4
NG AT TR ST (0], AER U IR K 22
1, 2004, 30(6): 529-533.

SRR TLIBC 4 b S5 A R IR I T 0]
A5 244), 2010, 31(10): 18-25.

ECHE. HE T GIS M 20 R 2% () B R G kvl
[J]. ST, 2006, 25(5): 939-948.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

BESCHE. H T 1P Q2 t5 GIS i i ) I 2 1)
SERLFRGE (], SRR, 2013, 3: 67-74.

Wang SW. A CyberGIS framework for the syn-
thesis of cyberinfrastructure, GIS, and spatial
analysis [J]. Annals of the Association of American
Geographers, 2010, 100(3): 535-557.

Breunig M, Zlatanova S. 3D geo-database research:
retrospective and future directions [J]. Computers
& Geosciences, 2011, 37(7): 791-803.

RIK, el sk, &%, —FhE R =4k GIS
6 g 47 B RS I R T W) NS (S
Bl22RR), 2011, 36(2): 127-132.

Pelican Mapping. osgEarth documentation [OL].
http://osgearth.readthedocs.org/en/latest/.

T, RIRIE, BRI R SN AT A A
R A [J]. HEE R TE#4R, 2008, 13(9):
1633-1640.

Wang R, Qian XL. OpenSceneGraph 3.0:
Beginner’s Guide [M]. Berminhham: Packt
Publishing Ltd., 2010.



