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Abstract: For the current process of establishing virtual geographic environment ( VGE ), there are some
problems, such as high redundancy, complex computer environment configuration, high system hardware
requirements, lack of natural environment simulation, and poor authenticity. This paper tries to use WebGL
technology and Three.js framework to establish a VGE based on browser/server structure on the website. The 3D
virtual scene is taken as an example to verify the feasibility of the proposed method which proves that establishing
lightweight VGE on the website depended on WebGL technology has great interactivity, shareability and
authenticity. The research is helpful to realize the visualization of geographic information and promote the wide
application of virtual geographic environment in various fields.

Keywords: virtual geographic environment; WebGL; Three. js; interactive roaming; natural environment

simulation ; collision detection

W B #3:2021-08-01 &2 B 89 :2022-09-23
ESTE : [0 5K VNI (2018 YFBOSOSA01) § [ 1 S4B S 4 VR F (42171418) <40 1 48 B2 45 R HF i f
i H % 8 (2020JJ1003)
* {5 {EE ,E-mail; chkl_hn@ 163.com



74 e T = AL ) 2023 445 38 %

Wit 255 DL S 5 AR R 2 S , T 7 A2 2% b B ) TR A7 R 14 R J3-A7 F) R 400 3t BB B o M B35 6
b AT T BRI 110 R D M B B 50 1o 3 AL S X BRI T S A B 5 A 5 Tl RS
15 2RI U 90 ) S 0 S22, RS2 I A £ D IR WA 2 ) S Rl T L P L 2R
GeH R REHRHARTN IR+ HOR A RS HESh T R IR AE A4 T4l )32 L.

TEHAMUAT AL B A AR S 2 R R REREE R, I 15 Web 35 157 A 7 77 B2 S KA F) = 4 A
T, B 2 12 A I Flash $AR T 5 82 BaRA P AR 45 TG i 1S 4% 1k 455, TP R 36 X £, Adobe 23
F T 2020 4452 11X FL 0 S 1, SR T WebGL 3 A 3 4 8 , G i ) G B AR I WebGL 4%
ARAE T L AT NS e e G 2 9 30l b, 78531 GPU 75 RV e = 28 137 FF A A 78 vt 5 A
A WebGL A 3 MBI RILHE: (1) TeFFIE S8, Bl it HTML JIAZR B 528 Web 58 B3 =4 5)
I P A, TG AT I U B R 00 S L (2) RS — , B 5 T M RS J2 1) PR B A ok o i 47
T g, it G — i KRR 5 4 19 OpenGL 2 115281 JF & A B3 AT i 3 WebGL i AKE % 0L HH:
TR AL, AT AL 47 2 B 5 g 1L (3) 2 05 =07 i SRR R 1Y) WebGL H AR B gt = 2
5 A PR () 3 AR A 2 KR S8 5 = 7 T LA A AL, 41 Three. js & WebGL o g — 455 =
JiVE BT WebGL 11y 363 5 I JavaScript APT, {55 /b ik 5 52 i AL 1 1 75 Web sifidfy 2t =
B =4 (A5 I R RCRI Z BT A R T

UTAER , FEI S22 R L PR SR AL 1 X — R 9T PR 2, [ IS & B 4R 0 T AR 207 sk i <57 1
OpenSceneGraph £ A K HFBLT 2240, 76 RE1IBRBE H X 52K S5 Al AT 005 L, {H 3 rp e sk 7 g ik die =
Ll Kt 1 SR, BRI S L 2 IR B SSEA Ab F, PO A T4 SR Uniy3D TR RF A
o g R 4D B BRI, EHC U b TR SRS | b 2 AR B 4 LA A S B R A el S R R AT R, IR
X HEUSE B9 1 SR BRI BEA TR, A — 52 SR B s IR SE 45 24908 A — AR T 51 % CryEngine 47 K 121
HUFRERSE RS, % RGN RE AT, (ER X B 1 (9 EER veh , PROE T Bt LA A %, SR A

Xt T R SO H FRERBE AL 2 AEAE PN JE AR SCR T B/S 454 Jx WebGL H AR 7E Web 3 147 HE 101 41
PABE AR, FIA—FhJET WebGL $i R K Three. js HESE (1) 55 ik £ Kz #0003 2R B 44 ok, PEAR 1B %
DT SRR A8 = AR IR £ 018 S A | SRR B RSLL R A I 45 32y 2 i e SR
2 AT ORI T AR A AR ] ()RR A

1 WebGL 5 R X %

WebGL AR T30 58 &% , 55T 9 5 55 HT P B—Fh I 01 2 38 .7 AR, S B DRl 3 P A 4 v
TE QLRI Y ]IS, T 0 s ) O 2k = SR O A il T 5 P 22 H. Y 3D [BTHE , HL IS B AN 1 Y
S

WebGL A PN Z HIAOLHE: - (1) PIZE A2 H LT IIATE 5 928 13880 1AL GE M 0O R ad R P 1% e
YA R 5 (2) T 23 ARTT R, e —TOF IR A EOR , AT AR R i 0. i T H B R AE IR 2 GPU i 1
Vi, Bir AT H Al HAD LA Web HR , WebGL B2 52 7%, 33t 1F i & RE A iU 3 b, 56 )R i 115300 5%
IR 2 B 2 = 4T e g JL A

[E]B}, 5 OpenSceneGraph Fl Unity3D 28 3D SCEUSE RAH L, WebGL 4 R £ 4 &. OpenSceneGraph 2
— YRR R, 508 R A IR SRR , 14T PR L B O B A%, IR T 1 2 58 il B A
AN M KA. Unity3D 4R — 3K —ZEQIVET 18 WU R R R 3, AT A — 2 & A A
AT LA WebGL UIASAEAE 3R [l FURG —AD) W5 45 BV AT 5 30042 2% 1) = 4 T e, A1) P8 7 0 0 v ) 2t g
3t PRI 28 58 BRIV TR IR 19 ) A Ao 3 5 A 7 ), A6 DR 3 P P At .

2 AR TALFE
R R AP 1 AR TR SRR 2 B P SkeetchUp B0PE 52 R, 20 2F 3 37 F T2



552 44 RIS, 45 T WebGL A 4 40t PR ER 55 4 72 Jy 75

WBETT P JR AT IR | AR LB T B 5 R R A Tl AE SketehUp H, i 2 #0137 5% ik
FTms, —HERCRI A IR AL T =42 (E] R AR 2 8 5 L BB SR I R A — > = 4R BUAE Y, s —
A IRHRAT A LTI I ) A s (T 1a) AE SketchUp H, 228l SE Pl 19 MR Z I, AR Y IR RAE
P At A 18— AT ([ 1h) |, BV If AT SketchUp BRIAYF-1. i T WebGL £EAL IR iz S0 1P i
R AN AR, A S AR f18 2o e o 25 R A A (0 P50 P TR AR A B HOSOCR [, P A i e v, 36
TET A7 1) PRt 0 B 22 Three. js £ETE Y1 B, S0 (198 TRIAS T 5 , DAL 7 230 1o BA028 3% 17 A9 7 1) 1l
WV IR SR TR N TETAT, DAl G — 4k £ SRR T A 00 0 S 7S o ) BRLBR A SR AR (19 195 0. = HERE TR A 58 L
Ja T BN I SO PR ek SIS (& Le) |, I DAE 4% 30 % AL $% . dae #53X, DUGELE Web BRI 2E
Fral A 2 2.

(b) F T (o) P

B 1 =R Mdni

[T, R DL HIAES PO DL 10 2 R 00 M R BRI P S v 19— 0 B 52 A 2 AR SO T AreScene 530 o ALY
e FEUPRPEAT G, A A R AR PRI, 05 AR 037 5 AR .

3 K WM I I A R

3.1 ETF Three.js fERMERIG = E

DB 5 LY JavaScript A B A 6T Three.js HEAUH EE L R 5 ZRERY =4l it Je, 7
FARE RO, R 21 AP RIS Qe L. G R A AN RE AU R S8 h 45 S IR B 37 B, MR
SO RN VR A A 2 LA B B T B Y I AR, = X 2 WA R N B3 5 b A BEAE Web 3 (273 5 A AL
SEL R AL, PE 1O k#0037 55 rP IR ) I TR A T R B 5 Y g R T TR A E A T g R

LRI SE U , 75 7535 5 v in 28 = eS8, i e a9 B AL A 200 . dae 4% =X, 7 Three. js H &
A dae ST I AN B, S AR 2 SO 7k 5 Z 284U,
var loadingManager = new THREE. LoadingManager( function ( ) {

elf.castShadow = true;

elf.receiveShadow = true;

scene.add (elf) ;
DE
var loader = new THREE.Colladal.oader ( loadingManager) ;
loader.load ( ¢ ./collada/model.dae’ ,function (collada) {

var material = new THREE.MeshBasicMaterial ( ) ;

collada.material = material ;

elf = collada.scene;
DE
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var camControls = new THREE.FirstPersonControl ( Camera) ;
camControls.lookSpeed = 0.4;
camControls.movementSpeed = 20;
camControls.noFly = true;
camControls.lookVertical = true;
camControls. consrtainVertical = true;
camControls.verticalMin = 1.0;
camControls. verticalMax = 2.0;
camControls.lon = —150;
camControls.lat = 120;
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flare = new THREE.LensFlare ( texture, size, distance, blending, color, opacity) ;
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function createRain () |

const box = new THREE.Box3(

new THREE.Vector3(-4000,0,-4000) ,

new THREE. Vector3 (4000,5000,4000)

)

material = new THREE.MeshBasicMaterial ( {

transparent : true,

opacity; 0.5,
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map: new THREE.Texturel.oader( ).Load( “./image/rain.png” ) ,
depthWrite ; false,
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scene.background = new THREE.CubeTextureLoader( ).setPath ( * textures/cube/skyboxsun25deg/’ )
Load([ “px.jpg’, ‘nx.jpg’, ‘py.jpg’, ‘ny.jpg’, ‘pz.jpg’, ‘nz.jpg’ 1);
var gt = new THREE.TextureLoader( ).load ( “textures/light.jpg” ) ;
var ground = new THREE.Mesh ( new THREE.CubeGeometry (8000,1,8000) ,
new THREE.MeshPhongMaterial ( |

color; Oxffffff,
map: gt

£));
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