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e BELIEAE A R S vh 52 O HE R B e A, B BB 1 PR i e
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Virtual Choreography System of Group Dancing Based on WebGL

TONG Ji-Jun', ZOU Yong-Sheng', YU Ming-Quan’

'(School of Informatics, Zhejiang Sci-Tech University, Hangzhou 310018, China)
*(Department of Physical Education and Teaching, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: With the booming of performing arts in China, which is obviously embodied in the increasing number of
performances and audiences, and the requirement of performance quality is increasing. Therefore, a virtual choreography
system becomes particularly important with great value and significance. This paper aims to explore and develop a virtual
choreography system for medium-scale and large-scale performances. By doing research on the key-technology of the
virtual choreography system based on WebGL, we put forward a series of methods inclucﬁng file compression,
preloading, embedded server and v8 engine optimization, which can help assure the smooth operation of the system.
Meanwhile, we adopt WebGL to achieve the creation and rendering of three-dimensional models so that users can directly
complete the whole process of large-scale rehearsals in the system. It has great prospect.

Key words: virtual choreography; Canvas; WebGL; V8 engine optimization
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FAG R EE, BnsE E /Y Vital Idea 2 & ) Crowd;
Discreet 3D Max [ #diff Crowdit; Avid [¥] SoftImage
Behavior. {H 2 X S8 8} 35H — L0 A2, ok sh IR
[T B 1 s HE S R, AAN g 5 il L i — NP R ALk
AT N G B f N O, BTG TS R A HE
TR, BB R Hh 2 e A g R PR 28R

WebGL(Web graphics library) &% 14 Web %
TR BT SifE APL 530 W85 A GPU B3 1 R
P27 — . XTI RN A RIAE B GPU 783 b & B 5
i R 3D Wy s ALY, G S %1 3D JEIR R4

BEOOF AR SR FH P AR B R R AR SRR A B ds
Z . SEmrm NHEEREMFK, HirE A X T
WebGL G 17 im0, B AN B = . A SR A

WebGL 4185 K B HEGR 5 1 SEHUAR 4 &7, Wkt

BRI T HEGR IR, B R S IE B 3 R 1
Bk, SIS (8 S B R R M £ 8, 7
S ALGE 7 RIFE SIS, W SR
— AN BRI, A (R RO 52 SO 5%

1 RGN

AR Y 8 EAE R HTMLS™ ) Canvas TG &,
FE N 2D BABMIANRG LK 3D EMER RS,
2D BRI R4 F IR DT R WA R AR A
WU, AR5 5 tH 4R A% S SO, B SR i )
3D ¥ &, 3D V& 2 H 3h A BON N 3D A P K 5
H, AN PR DS R E S R S . R R
B PAREIR.

1.1 ZEENE

R MR E S B A3 Ak 2D #

B, B J5 T mT AR OB BT TR, AT
SKHEWIH AR A\ S 5 R, BN AT 2D T & 113
L e Ah, P R SR AN T T T et U7 %, W LLE T
BTS2 g !

AR P BHE A G, 3D T 5 AR 4 X S U 5Tk
3D NS (G R, AR R AR Fh . AN IR AR Y
W AT 5. M. K25, & REEH], s
HPxE w7 ZEE IR, B 1R R
GLIARHER.
1.2 2D BERMARS

AT RGEFENMTWEFHW AKX, XRHAEARN
HTMLS5 ' Canvas JGZ [ 2D context. £ 45 5% FH AL AL 11
77 AR 137 5%, K FH A5 BUEL I 1E 5 T 07 B SR A

WA, DA MAS SIS @ AW
MEERARGEEG, AT RELHNEER KM, R
Je L AT DAL B 5t B BT A R, BRAN A R SEIE
AR IR IR, 2 P BCE i N R T A2
WAE RN E LR P EEE, 2R
A R A

DB T R G0
FE AU EEITEE N P,
M fikserver
L 3D AT R4t )
MR R R

K1 MG HER G R R HE S

1.3 3D EMRTES

ARG BRI 2D P& 85148 3D A
YRR, JEHEAT 3D B RN, SR AR 2 HTMLS
1 Canvas & (1) 3D context-WebGL. &k H 24—k
NPIRERY, SR 5 BN IRl B B e e B A
RRR, [ B A I A8 A b SR P I AR B, IR R0
SRR T R BN, M AT . RE L
IR IR O BB SR 4T Ik, RAE TR P
?Tﬁ*ﬁ&ﬁf]%?é&g%é%ﬂﬂﬁ*ﬁ&ﬁ@%ﬁ. X Fift b 2
ZARE A A TR AR BRI R 3 b 4 — A
AR, BRI T RGBT RS .
1.4 RGHIERX 5

KRG T E5 Nt R B 2D 54, 2D A
Yigzil. 2D FHALIEBIEL, 2D ZhiE A . 2D iR
Feon. 2D HdE Tl . 3D BEAUME. 3D £l TN
3D BRI B RE . 3D HAAL A 3D E S E
3D o RAER]L &M (A AH B, (H A X AR
Fr— B B R k. RSB 5 R E 2 fiR.

2 SEHLRHEEOR
2.1 2D 4

2D Ll EE Sy R IE G Ll B R
DL K N BB 2] HEAS 2D M5 4 IR 4y J2 A
AR 2157 4 stage. layer. group. shape. A
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2D 50 HAVH —A stage, 2 R o] LG & T layer, & PRl BAR MO R & T s el vl g e . vl 9

A layer F ] LAE#7 T4 layer B &4 T4 group, &
A~ group T XA AL # A group B /2 shape. 1X

JEVk, ARt VB RGRREN. B 3 RN
Ml E R IR A

Event Manager Person
e P 25 =] Mouse Drag Event setX
3L == Mouse Click Event setY8
! getX()
e getY()
LS ] tween.play()
\i tween.pause()
| Stage H
addBgGridLayer = ———— 3% [A] \ A T
R EH ddAnml ayor
THREM=m—m—— addAnimLayer
i UtActor B Put Actor Manager |
I startAnimation ~°77 |validPosition
I exportData validActor
: isFinished
v e E H
Server V Music Manager |y
Five Storage Exception Manager NS play
File Compress Check Scene IR [B] SR pause  [Emem——————
File Split Reset Scene | next
File Transfer i : stop e At
, ! | -
4 FECRU : l 3D Render Fog Manager |
I I EL A Scene Render . ) -
L2 IE]'%TH Asset Loader Manager RS- Model Render <I&[lFog 2{2‘; ___‘FOg}iFE.IJ
*=>1File PreLoad R [F] A géouﬁlgnl(}:?der :
Data to Object I s _ . [
Particle System Render k- [
Light Render : o Manseer )
usic Render )
| fnext g % -
N /:\ previous r‘m i
A ! : hide |
i i I
1 |
Event Manager | i Particle System and Lightly I
Mouse Event R [T 8. 4] —— [start = T AT S
Keyboard Event Ji EIRLF R KK stop <R PRGN et
K2 REXBARRE . ‘i ¢
REHG— A@g,\’@*"(ﬁ*%ﬁxﬁ*/ﬁ , BHEE T
R i N DGR @J\a@ id. 5
| twe || tae | KT ;ﬂ@. 248 RO 162K 45438 24— A group, 4
[
JEHEIE group IS INI—ANE %fz‘ﬁ@.ﬁ‘]ﬁﬁﬁﬂ]‘%% PL &
v VL id, P A R T — AR, R
| (R, 75 BRI T A 2 75 AR A, A5 471 T
Shape | | Group | | Shape |

K3 2D Sl 4=

HI TR 37 5 1RSI E, BT DUX B T —
AR S B S (5 K/ BLRE B NED 1T
. AE SR Ja, BRI ATARE L2 Hsh 25 1 20 =
HWRNEH EMETERRZ, I —FFKTL
PAK U B A ) A% B 2R SR BOR HTE /L K
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I group AN EE 5 layer f.
SERIR
Function drawAreaAndPutActor() {
for(var i=0; i<numberOfGrid; i++) {

var line = new Line(informationOfLine);

bgGridLayer.add(line);
}
if(isExist == false) {
currentActorID++;

actor = new Person(informationOfPerson);
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actor.addToLayer(personLayer);

}

}
2.2 2D HBHELRIEIH

A RGOR IR G B, ¥ e /ESh E 2 20
BT (038 5%, 7R P 2 s T A6 20 2 S K T A T8 S
DBV R b, R 2 B R 0 BT s 2.

BN (VT B A e — R T B —
I, T T I e . 36 L SR P ek
] B S 5 45 S W T AL 1 S A ek 745 i

0 0 SR ) SRR A VR A SRR 1 B 2K,
F[X 4 LS ST S GG 3 L R e 5 A £
AR A B — Ak, % h 54 BN E 0
A5 779 L R e, BRI T 7E ) U 498 A
{7 T %520 1 S TR

ISR T i BT LSR5 5 5 e
SN, 24— A S E S A AR I R %A
51, R W RS HAT AOHLAR R b — i 52

B

Function tweenAnimation() {

actorArr[actorld].addToLayer(animLayer);

actorArr[actorld].tween(tweenParams);

if(checkFinish()){
sendSignal();
nextAnimation();
}

}
2.3 3D {ERIEE

F T A = R 1 i oK, A

FHI{E B A Mesh. Skeleton, Material. Animation
Frame %5, 0 085 18— S A WA s 2 B ok 1 T4
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B AN, AL 2 T a0 X MOAS A )
JARE BARS AT OUAK, A R 1 A AR G, 2 v v g
R, PRIE AATLAE B ) S .
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K/NRIR > 3D BRI LA S o3 Bk, R 7E 5
H s, RERA T, EEAEEMEI, FlandT
Y. plane 15 5.

st B0 A B AR PR A T DA B iR . 46
f W= AN B R 7E B SR 5 TR ATAX
(Asynchronous Javascript and XML) 43 ARk 5 il # ¥z f
R, B UL Iy R IR SR, TS 2 B L A B
TH £ 98 . 7 S0HE F 0 T, 9 T A4 AR e e A LY £
TR BT/ Do 3 £ 1 A, SR 1 0 R R AE B B
i P itk — AN B 55 8, SR ST RE AR RS
T SRE RS BRSO 1 A Eh A A MBS (LR T %
435 74 55 10 45000 Ly

T A 3 P R AIS {e et N A5 1 %
>3t 1 KRS BA B IR A RGEHER T IRKHI AR
k. R (AR S BUNBELAR, Bt —
SR N () SE 3 SR AL 4A P AT A L, AR AE
ANBHL 2 - AL e UT AT R, I A A S 1,
SRR SR FE P A R TR 0 R 9 F PN, T 6 R,
RS T AALAS L S0

ARG A 0 FE 52 3D BRI H AL, I
B3 T ST IR 8OR.

2.4 3D FHEHEZRIGIT

% LR £ 5% I 3% [R5 B R 923 3D B 3 i
[z

NI SO R e i R . AL B ER A, Bhim
FERGEIR S ERE N L. ER R T 2R KA
I S8 2 IR LWL K S B (9 25 o sk
VAR 5 6 48 T 4 5T 40 VR RS SR 55 A T e
B, A1 A R 9 B
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3D M7 O L 7145, (R A ] 1) g 5 4
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RETR I B S 3B T 11 0 R B e B B 00 3
STFAEAS S I 5 N [ % ), AR A
(1 # FEE 02 T B 1. W 8 2 T 8% 7 S 76 V86 4R 5
I ) S O ()

330 F P 85 S R 5 A ) % R £
FEEYE. JavaScript J5AE A HLE T RE S F [H — 3
PRI 2 A RSP I — A s 2 A i 4 R,

DRI — A 0 0 o sl 3 o o 8 e 4 42 A B [
LRIV RE 1AM BRI o SR s B SR SRR B
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KIBEASAS BIAT, P BRIt REAE — € (I 1] Vi [ Y
FRFAAT, IR = 1A RGNS LI SE L.

0
<10 ms Timer Starts
<Mouse Click Occurs
10—+ JavaScript <10 ms Interval Starts

<10 ms Timer Fires

What’s Waiting?
Mouse Click, Timer
20— <10 ms Interval Fires

Mouse Click
Callback

What’s Waiting?
Timer,Interval

30— <10 ms Interval F ir,es
- Timer Dropped!
What’s Waiting?
Interval
——
40 fterva <10 ms Interval Fires
What’s Waiting?
Interval Interval
What’s Waiting?
Nothing
50 <10 ms Interval Fires
[ Interval ]
. ‘I‘
K4  JavaScript E 1 EF

2.5 V8 engine K91k

V8" L& —ANH Google JF & HIFFIE JavaScript 54,
#i T Google Chrome #1. V8 7£i&847 2 i ¥ JavaScript
SRR 1 HLASND, T AR ARREDAT 0 5900, X R e S 1
BB THERE. B4, V8 I T Wl N EXZEAF (inline
caching) %5 J7 V2 R4 i 1tk . 21X LLA F5 1 4 M S HF
T, JavaScript F2 7 ) 4 1260 P Tl 5 0 55— gt o).

KRG V8 S VF 2 AR T RHIE, (B 5 A &R
GuF AR XS V8 [ — SRR BEAT P4, 9 i CRAEFT 4R AL

FTAX R [ — T AR AR % 8 A AL o

ALK P17,
ARG %575 I Ao, WA 3 O, 22

PRALAREY, JFHUE T RIRIIHCR, R G0t AN I

RN RN PN T

3 SR
3.1 XWIME

ARSI R FH FIE:1E R 8t /2 Windows 7; CPU N
Intel®Core® i7-2670QM ALFEZE, F40 2.2 GHZ, W17 8 G,
& Intel®HD Graphics 1 G; ¥ 5% #8 4 Chrome 56;
25 58N AM, SERR T 803 4 512 Kbps.
3.2 BRER

PE LI E T, R A BRI EE . 2
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I 1 B ot AR RGE T — L. B2 T SRt R
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NFE 1R, ARG B server A BT
TR, B0 IR0 SR 7 A i P2 o (1 SR HE S ), A%
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M 2 T A, A% B G5 PR AR S e R
S T T e 385 o U LN 1 552 P 4 £,
5 10 5 2100 TR L 5 1 L, A R T4
R B AT WO RE PP 7R 10 55 7 2 e
SRR R PIAE (T RE, % T 27 LA R R H A %
R S R (% LA IR AR (B 2 B 12 fps).

R INERAE R A R A Ak s (1] 22 =

5 FM K/ byte) KM 4 #iserver(ms) F )3 P #server(ms) B[] Lt

1 1,239,580 3026 70.21 43.099
2 4,855,019 11853 7447 159.164
3 23,917,608 58392 268.10 217.799
4 47,835216 116785 343.49 339.992
5 73,589,901 179662 565.71 317.586

SFE 216.731

R 2GRS W

PR FFEEAE FEBAETERE SRR SCHMAITERE
5 MR wFE(ps) CPU/GPUNAA(MB) wlE(fps) CPU/GPUATE

1 20 60 110/80 58 | 459 MB/143 MB
2 40 58 150/96 §§ 786 MB/165 MB
3 80 55 1984118 38 914MB/225 MB
4 160 41 L 245/135 21 1.7 GB/243 MB
5 320 19 © . 300/185 overflow overflow

6 5@0 121 454/210 overflow overflow
33 XEYR

EH P e 2D F e SR G, BT ia3)
H, &%& 2D P& N H S BRI R RCR,
5(a), WA R, BIAT S &E 3D P& FHIARER.
$55 3D V-6 2 VA ARG 5 0, B 23 A B A
Kn#E3g . 5 IR e a] DL < 25 0 Bl i R
FRE G oo BT Wl g B D) e T 3 B, A
5(b); “CHEEVIFIA S, G0l 5(c); TEEVIHAT HEROR, dn
5(d); < BR A A g B B i BRbR A B 5, BRI AT
S RO AL B D)4 W B BARRECOR . 4.

e, N T BEINAE E A S N, RNk
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