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Application of Virtual Three—dimensional Technology on Ship Simulation
Training Based on WebGL
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Abstract; In view of the limitation of the poor universality and scalability and high cost for traditional mode of ship simulation training

system, virtual three—dimension environment on ship simulation training based on WebGL is presented in this paper. It adopts a graphics

engine called Three. js to render 3D virtual interactive interface on the web page, logging into the system by a browser. Thus a cross— plat-

form, free plug—in and efficient interface of simulation training on ships is acquired. This method can be applied to other simulation training

field as well.

Keywords: WebGL;

0 35§

H i A RSN R R R 23 R A, hF
W R e w B, RIS M ZREE . B BEE B A I
MESEHE R AN BB BIII% RS (OBTS: On— Board
Training System) ﬁ"J_T’:F. M 5% A PR TR B ) 558 AT LA A A
AT GRIRAE, A TIGRRIMAES %Y. BT %’
R EEREFRE, ARBSHRREEERS SR, B
FEHXNERE, RS BB RAR, bk, 1
A EARMESE I . BEE I EALE AR KRR, AN, B
TR AR R BB R R G E N R R

JE AR 25 2R 8 — OB I R R 2 e — & AL, il
W4 5 % NG E P Al . Z 6] 2 AR E 26 & 7 o L ok
TN, EILAE, BEE BB A LR, Bok B m T3 T B/S
BRI Web RS, Wik, BEALGR
C/STRRZBM T W ANUR 4 AW B, i T HA 0] B5F
B RAFHESERIE . G far (8 25 Al A ) YE 9 o 5 1R A I = AR A R
E%ﬁﬁﬁiﬁﬁfﬁﬁ%%iotﬁ%wwlﬁ@%%

s KM ERE A GPU BB M KB AE—A, i3 7E Web | 2B
Eé’&l@ﬁ/ﬁi}JTﬁfﬁEs RN SR R G A T B R BER,
Do FH 2 i o T B 1 A ) S YRR S R B ) 4 KB &

(Browser/Server)

W HEH: 2016 -04-11; {EEHEHI:2016-05-24,
EEE AT #1992 ), & BV PE % A B R A, EENF
5 S A6 55 4k 35 16 B BE ST .

simulation training; virtual three—dimension; Three. js

. BEWR—A KIS, S5, B ArE N T
WebGL 7€ ML i #5500 I 25 M BF 58 38 LS A0 DL, 38 2 — A3 Y
ik,

A CHEE T WebGL By Three. js Z4EiE e gl EH AR, £
R, = e AR 7T AE T — S F oY, R AE S R L =
A I AT TR N, BT LA Web3D R H
EW%QEFE#M§%%“XMﬁé&mFWL 1 )

s PRI VAR Vi), AR ML B AE R A e M
#MEM Ve IR B E R FEME . IR VIR S T A A
P,

1 WebGL F Three. js

WebGL J2—Ji TR W2 (A EETEIERS M.
FALATEN SE A8 2 . BoR =4 AyLEE .. TRTEZ R &
Fizf7. P52 HEmH AR, 2009 4F 8 H i1 Khronos 2 i (1)
— 3D L K bn . XA BB RS G T HTMLS il
JavaScript, J#iEH OpenGL ES 2.0 ¥4/ — 4> JavaScript 4§ 72,
%hm&mnmommnFszo%af—ﬁ,Mﬁﬁanu
i Canvas #2441 TR 3D fn s iE Y™ . WebGL 2 )3 19 2 A IH
Yo e 107,

WebGL JE/E APLJ& —Fp oM RE R W H 0, HiERS 3D
P AT & MR, I H 7 EXF OpenGL. = 4% 11 LU K&
WebGL WA APTHAES T/, Wi S 8T Z8FMT, Hit
o B R R 2 AR Y e AT B Bt e . NIl P A G T
JEZMTT ST . REITF L Web ZEX =4 KL, H



. 252 . AP a5 P

5% 24 &

ol FHLET X T
MERIH | e — b+

|

ﬁugéﬁggﬁ% | WA = S

1 WebGL HeA i it i

i, C&H AL WebGL HEZE T % k. Three. js. PhiloGL,
Babylon. js, O3D 4§, X465 % FERR 4% 11 FI P 57y 7 5 Hb k47
3D [EIE 2 i Fn 3 m ) A4 . A4S SCEE A Three. js 28, B A
GitHub ) —"NJFIEWH . R Y AW, MACELES 73
JRT . AR g T A S 28 A 3D i B ALIEE B
G0 R P 1 JavaScript i, )& H AN FH &) Z 1 WebGL
HEZRET,

JFE WebGL HEZRAE A A B #0% e 8  = 4t 57 v B fu &
HIBEAIEE™ , Three js B EIE T 5. L. BRI
L EAS. ML o6 S, R, YT HE, Hi,
W (scene), X} % (object3D), A #l (camera). 7H It 4%
(render) ZH:Ah, A TX LR, A 6K P 4 5 Y 31 W 01 A
%, Three. js KR WIE 2 iR,

A A A A ayiE| |k
w0 e ) s D) me B B (o) s o) wos

K 2 Three. js FEAZ: K i

Ui A IR AR, MRED R - MR, e
X g A s . fE Three js g 5t LA —F. A
THREE. Scene 37K, ARBUATF -

var scene = new THREE. Scene() ;

ALY E T s P oA B s a2 Bon ok . MR
NIHRBE —FE, NS 7EARFALE . kg LA E 2 A
Ff e, SERAFME. MILAEREZH. MBI P —F,
ANF ARV E T 2 AR AT E . WE AR LS
BB AR L= A2 A — R R . E Three. js 1/ Z F AL,
A RS B M A ML (THREE. PerspectiveCamera) , V& Yt
ARUE T VE G ) 45 LN % AE T AT 400 R B, I HUE
By ok 2 . 18 Y4 4% renderer ) domElement JGE ., F/&
YA R A, A A E 2 I 7 domElement /Y, ap-
pendChild ZE /R ¥4 1% 4~ domElement $£ 2 1E body F . XFEE
PR E TR TP BoR T . EP N R HE A, SA
HA B S ofe 5 3 485 O i i T
2 Rt

B = ARG R G SR oy T = g . e R
W, AEEHRNREHE, AR RAEYE ST, WK 3 fr
o Ho G AS B R RS B D IR A RS, ASCET
WebGL Ry MLAT L = 4EF AR, SRA Three. js 515, & HAUF5
RERHANE B AT, RERMEH B/SEA, P i
AN B A ATAT N AR T . FBEAT R 00 BE 4% R R R R Gk AT

AR N A
HATsC H A R 2] 4y e fn =4k, miE 4k, =45

T 2 S 1) 52 1 3 SR AL UL A I R SR i RN R - . P TR

PR SEATE [ SE . BT LAG S T — 2 B L R I A I R

R AR AN T IR M RFEAWTR; “RTOR A W AERM

N B YRR AR — BorE s = R ESRAm 5 .

FHT RN 2 ple $00 =4k 1)y

H, Wi SRR B =4
....................... B, MARGBBIRE

SHEERRG I Three. js

B e &mﬂg‘ GBS

L&I Web¥: 1

>

[

ORMEE [ Webij Ui i
E23 el _,—~| WebKit || DDS

Java Spring CSS3 C++
Web JavaScript
YR IER

K3 RGUE R L

FUR ST = 455 70 B T A P B TR AR I s Rl 25 . B
F e TBU AT 3 o 6 8 R T A A, RO i 4 U T DAUAR I T P R R
RS/ R, B WA E B8R .. Wi RGN
KBV SBAE g ORI Bos ok . oA AR
HESHE, BHRERE, 4 A mERE, EREERSE, b
&,
3 RgEXH
3.1 EXANENEESER

o ORI VG 48 BES E AR 54T WebGL B ¥, 1 567 X
Wi T W E, LUJF)A X WebGL B 35, A Cffi i Firefox
WEEE, WA 4 s, Wi webgl. force— enabled (1) {8 1% &
A true. ¥ webgl. disabled H{E % & N false,

about:config
€ about:config 2§ - Google yel
Search: webgl X

| Preference Name + Status Type Value =]
Mebgl.d:sable-extensnons default  boolean false

;webgl.dlsablad default  boolean false

webgl.force_osmesa default  boolean  false
webgl.min_capability_mode default  boolean  false
webgl.msaa-force default  boolean false
webgl.msaa-level default  integer 2
|webgl.osmesalib default  string
|webgl.prefer-native-gl default  boolean  false
|webgl.shader_validator default  boolean  true

Kl 4  Firefox T WebGL M1 iK% &

TEVE QS R BB . AR SCE L Three. js H1E Yo 808 847
) WebGLRenderer; Three. js #1252 4t T 1F 28 45 #L A1 1B
MAAMLIX P FPAI LIS TY . A SR B L ARAL . A) DA 3 Il 5 3
FA P &5 ;s Three. js 11 ] THREE. Scene O Ki& & =4k 5
Ji THREE. AmbientLight (), THREE. SpotLight () §i& &
Three. js F1E LAY 4 Fi 565 H b i B8 6 F0SOBIE



%9 T

W S BT WebGL R I 25 R #0048 552 R i .+ 253 -

3.2 ZHBEBE MR

RG> = A Tt 3 A S DR TR S A4 m 52 = A8 A5 TR ) T A A
T A B0 B0 S A SC A5 8., T XY JIr 7% 7. 1 A Y 4 4 AR & 4
BF, AT DATE & TR B AR A i AT 4, i B AL SO
SRR N . AR SO T SOl = 4 AR Blend-
er i, S5 A Three. js 5% H1, Blender & — 3 AT Y
BT, WL =R S 0 0 OB) #5x0, ps g T
AW, B TR, 0o TRANEMEL, Sl
LT ) 4 oA B A A 7 SRR B MTL A% iy e

SDHEF Z A, MASRBAHAR —&FEL, 3 1A
FE— R HZ LI SRR AL — = MIE . =4kt h £
A=Y S I 41 A iR A LR (FE Three. js 1, Hl
THREE. Mesh #75) . FeATiE 1833 T 9 4% A5 5 04 4 Mesh #
', THREE. Mesh= function (gometry, material) & H # 1&
R, Hd, B—4ZH0E — 4 THREE. Geometry 2 7 {1y X}
%, RABRGESRIMNEEXR: BEASHEEXTHF, A
WX, AR BN A A, WA v R A SO,

FEACHS i T2 A S X 0 2 Y = G A5 Y SO AT AT
A fRHT TR BB A BE7E 5 1m0 Ay FURS A (1T . 85 B A A7 5 AR
G 1% 4 LV geometry, KR A : iHE geometry 18— 4
Y E L geometry. computeCentroids () 8 & — A4~ IH —
1k )G # 3% 0] 48 geometry. computeFaceNormals () ; & —A4~1]
LI f [l geometry [ i [& geometry. computeBoundingSphere
O HJEHBIEEN geometry X4, MTL SC{F 4% [F # 1Y i F2
i A5 3] 52 & material X5 5. B 8 mesh 28 5 5| A geometry
F1 material ;

var mesh=new THREE. Mesh (geometry, material)
3.3 MEEEEM

WK — D7, MRE LR EAMS, £ DA R, &%
1 FH B A ME A . T R 1RO A 3 2% A R B R A I BT LYk,
¥ ] fps (Frames Per Second) 3k FE /xR, NIRB IR, 5%
TR 1o I B b 2 A, JERSE B AR AR . —il—
Wi IR AR A S5 X S MR R 45 G ik . B Bl
], RS R T T A R A 2 AT

16 Three.js H1, PEfgd — MR MR SR B M, Hh
FPS /R b —FPimidi, X AMEBERBRAF . sl B st 228 i
HOE . GiE 5 Frs . MS R iE G — Wi B 2, X
AN BT IR B/INBAT TR EE XAT Bl 3] FPS LR

3.4 XERE

ARG, LU= 1 5 M 038 B — B i il B
HEALERAE W RURR BRI Ak R 1 ZE O R S R N 2 A AT T S
;. R .

documenet. addEventListener(“Z5 {424 ¥1 7, BR %%, false) ;

function K%L Cevent) {// PR A&}

AP PRGBS (W E RAR A 8B 3 BbR e
e SRR, T AR TR S S BT AR RO 4. SRR A i By R
LA 4 A AR
mousewheel, ', mousemove 5 mousedown, mouseup FHTi
B I HIE AR RS S B E, T mousewheel ¥R & 4 fil & R
B IEE S AL . AE Firefox W B8 28 Hh & R AN 1& 6 B o

mousemove mousedown v mouseup,

L}
meen
e

oA

L8

[
wonie
L

6 JET WebGL 5 BUML AT HE 410 = 2 37 5 1A

4 HiE

A SCK WebGL X —#72% Web 45 AR i F F M0 A5 4801 25
KT B/SEEH . 3276 % 5 i HU BT T 0 00 2% B AT 5
FRG. BETEBINE P mBRTERLRE, BRTEEEM
PR R B R A TE . FIHIZE T WebGL $2AR 9 Three. js 5
SRR = R B A O IR S A L S B RURR 6 R T = 4 0
SRR IS, A Y R G T R R
MR G b S A R B ST A MR PR BE . HRT. N T
WebGL i 58 R 2 Fo A i 7 RAUE SR B 2 i 0% 110 4%
A i WebGL bR HESTE H#E— 2 10 % 8 2 b s W45 A6 1 58 13|
G RGBS e,

S &k
(1] skamoR. s ERPUI g BN RN JILEES [J]. Ediz
HEHRGE TR, 2010, 24 (1) 44 -47.

[2] Marine Systems: On— Board Training System [EB/OL]. http: //
www. cae. com/L3 _ MAPPS/Products _ and _ Services/Marine _
Systems/Naval _ Systems/obts. pdf.

(3] xUzfe, wh B, k&, S5 JT WebGL H AR M 2% =4k vl
ewtse 5 e L] =R fE R, 2012 (5). 79 -8

[4] Kouichi Matsuda, Rodger Lea. WebGL Programming Guide; In-
teractive 3D Graphics Programming with WebGL [M]. Addison—
Wesley Professional, 2013.

[5] WebGLSpecification [Z/OL]. https: //www. khronos. org/regis-
try/webgl/specs/1. 0/.

(6] EB &, XRE, FER. KT Threejs3D 5] % 1Y =4k M 51 fn 45 5
S [J]. Al ARIF R, 2014, 33 (2): 79 -80.

(7] 4. JF WebGL [y sSDHARTEM T iz A [J]. FE%4
HE A, 2015: 90-92.

[8] Dirksen J. Learning Three. js: The JavaScript 3D Library for
WebGL [M]. Packt Publishing Ltd, 2013.



