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Abstract

Though today's personal computer equipment has been able to carry out many
complicated computation programs, but in the post-PC era, mobile devices began to
flourish. After the explosive growth of mobile device, the influence of the PCs has become
less than smartphones and tablets, especially on our daily life. Obviously, the importance
of successful running programs on mobile device is needless to say.

In recent years, due to the fierce competition in the browser, the rise of a series of
Internet technology reform, thus promotes the new generation of web technology
specification, such as HTML5 and WebGL and so on. By the new technological
breakthroughs, nowadays browser can render 3D graphics without installing additional
plug-ins for assistance.

The ray tracing process is a computation expensive method used to produce
high-quality 3D computer graphics image. The illuminating effects of computer graphics
are more realistic by adopting ray tracing techniques, which simulates the interactions
between lights and objects. In this paper, we use WebGL implement this computer

graphics theory presented on different platforms.
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5 mi}u{?g £ g b e el — B setinterval S Bk T pFH 7 o

13



3.2.2 FPS Algorithm 2

ALY PFRL R S b R A TR S B R R B (SPR),
TE R A R RE A AP D T E T R UB R (FPS), e A
Z3- 3 e FPS B SR AUF B o+ F R bR - 0 setinterval ek R
Fok - it - TR RGP (E e lf)) RERNFFT LApd T
AR TN VA HR T AR AR T AR F - 2 FF E R

AR TRGRAIE T R PFERE R R -
3.2.3 FPS Algorithm 3

IS {—3 ’@%’ﬁ_ff_;\ vl pd — :Eﬁglﬁq&rgtféiﬁgﬁﬁﬁ ’ fg ;Ihz ‘E;’ﬁ.ﬁ'—\:ﬁ\’l—ﬁigd”fﬁ_ét 1> ?J_: i Kx‘;f
FARN G Erer el g Bl anloehle B AP R L hiuE 0 B IS R fUds 0
S EA TN OF R P M= - T8 -5 - L EETY - ﬁé.iﬁ’}':ié L Hplik e FPS 4 R

frcene BEER > 3 £ F Befed— B osetinterval SiBckEPER T o AR T BIRAE A -

Fp a2l TR AP g BB E kR e
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Frid RESE

4.1 R BRI NPH TR

WA RPERS ST HTE

B Mobile Phone — Samsung GT 19100 Galaxy Sl
B OS: Android 4.1.2
B CPU: Dual-core 1.2 GHz Cortex-A9
B GPU: Mali-400 MP
B Browser: 2 & 3 Firefox

B NB-GIGABYTE U2442F
® OS: Windows 7
W CPU: Intel i7 3537U
B GPU: NVIDIA GeForce GT 650 M

B Browser: i & 5 Firefox
MEF R ST * v Utah Teapot = aficd] 33 ¢

Vertexs: 608

Faces: 1024
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% TR REE & L 32 WebGL ‘o » ZORRREIT EAE A 42 WebGL A E
HiEd it - BRADRPIT 6 AT 2 FLAF M GPU hip B T o B 4

&_http://get.webgl.org/=¥# #1 % & B 5 &_http://webglreport.com/=#& Bl & &

Your browser supports WebGL

You should see a spinning cube. If you do not, please
visit the support site for your browser.

Check out some of the following links to Want more information about WebGL?
learn more about WebGL and to find more

web applications using WebGL. khronos.org/webal

WebGL Wiki

B 4 RIFETELT L E WebGL
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http://get.webgl.org/
http://webglreport.com/

WebGL Report

This browser supports WebGL

Platform: Win32

Browser User Agent: Mozilla/5.0 (Windows NT 6.1; WOW64; v:31.0) Gecka/20100101 Firefa/31.0
Context Name: webgl

GL Version: WebGL 1.0

Shading Language \ersion: WebGL GLSLES 1.0

Vendor: WMozila

Renderer: Mozila

Antialiasing: Available

ANGLE: Yes, D309

Major Performance Caveat: Net implemented

(T R R

: Textures
Rasterizer MaxTexture Size:
Aliased Line Width Range: 1,1 Max Cube Map Texture Size:
Aliased Point Size Range: [1, 256 Max Combined Texture Image
Units:
Max Anisotropy:

Framebuffer
RGBA Bits: [8,8,8,8]
Depth | Stencil Bits: [24,8]
Max Render Buffer Size: 8192
Max Viewport Dimensions: [8192, 8197

Supported Extensions:

To see draft extensions in Firefox, browse to about config and set webgl.enable-draft-extensions to true:

B 5 WebGL Report - Chrome 3 3t £2 5 B & o1 & 5 40 B 730
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42 P RE %A

AP AR AR EB AT B Pa R R ARG LT ioF)

60 A A u A D LS TG RE T R BT BB & Y e

GPU Cores Clock Fill Rate (Pixel) Processing Power Memory
Mali-400 4 500 MHz 0.5 GP/s 5 GFLOPS X

MP

GeForce GT 384 835 MHz 13.4 GP/s 641.3 GFLOPS 1024 GB
650 M

Bl 6 <452 F 52 GPU 4t i

B 7 RT sosr £ g e T AR B AR A (o B 3D BB Y i
iR Sk T RARE S Sl AR /R PR E R L
EFHR Y AR e AT R G e J oo o £ L L GPUEH it 4 An ¥

AR R AR - BTG E T P ST L -
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70
60
50

40
- EE

30 ——FH

20

10

50 100 200 300 1000 2000 3000 6000 12000

Bl 7 F82 7 2 sTa i

EEE

X #h @ Teapot B #c -

[B#c, = &£25% #i] = {50, 51200 => 100, 102400 => 200, 204800 => 300, 307200 =>
1000, 1024000 => 2000, 2048000 => 3000, 3072000 => 6000, 6144000 => 12000,
12288000}

Y #h: FPS &
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43 RFZ%> %MW

d ARy A VT S Ta AR BT 2k 3D B HHT LT S
TomTAPLE R+ chdemof o oo

FAE-BAEZRFPHRF DR REHKE L 36 B - S ivE kA E Android
“TriARFY € WRIT] Linuxo 25 12 081 7 % 24 Firefox> B FPS Algorithm 1( for firefox only )
FE o LATFIFEZTERGEL 2 EH T O NT I WLERRIAETTHEMFT IR L

B X lcdokBR 2 L LADFES RA > ¥doB 8 95T o

H: 3

@ https://d O T L

B 8 Mobile & 7% & -
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A A E7- BazBPI5ard B2 EEL O B tiieEg™ APV

S
B

MBEI S L AT AT o S4ITE K L Android - 15 % & Firefox »

FPS Algorithm 1 (for firefoxonly) th& & { A7FF 82 ¢ 7L A7 » 4oB 9o

@ @ Demo 1-2

B 9 Mobile 7% & =
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T BEZEY CH- BEE AP g LR TA L IRIE R R

+ i E k siiv & Android - 1% % 5 Firefox » 4] 10 -

@ @ Demo_1-3

B 10 Mobile # FH 5 =
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T - b5 L Hw R R demo B K F B BY BA - BY 5 FPS £ 8
FHFREOLREIE 2P LT HE o 2 T TR AL Windows » i
% L Firefox 5k s » 17 LAk B R 0 3 BECH e A u e 48
B B s AR S v L Pl 2T AT Aulh i TREE R A

SRR R P s s s
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B 11 PC# & & -Phong’s Reflection Model
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R EP T BT S RAR A o s P T NEBEIT RN T Ak
Bl 4 % %%k E 4 S 2 Ubuntu £ % & $ifc Windows ¥ %,k st - Ubuntu Linux 7 §
if] 5 % £ Chromium % Firefox ; Windows OS 7+ =% Chrome ~ Firefox ~ IE %
Opera -

Firefox S95% MM EE g ©@ W 1y @ ) 1307
Demo_1-3 - Mozilla Firefox (RFAHM)

@ F=-3 [)oemo 13

« C fi @ hitps;//dL.dropboxusercontent.com/u/32684119/Oral DEMO/ @ 7 @ & @ = €)@ hitps

4. dropboxusercontent.com/u/32684

B
9
.
-
B

1ol D E

B] 12 Ubuntu 14.04 with Chromium and Firefox
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Demo_1-3

« C #i £ https://dl.dropboxusercontent.com/u/32684119/Oral_DEMO /den @ o9

M

L‘.'*
.po-ac|@Demo_1-3

«
eq:,* https://d|.dropboxusercon..

(&= (F) ®E (E) BB (V) E2 () =8 (@) TR (M =8 ) EH[- o
Demo_1-3 +

€ a

*

4119/OraB~ ¢ || B- Goog/

dl.dropboxusercontent.com/u /326

https://dl.dropbo...EMO/demo_1-1.htm|

163

B Demol-3 x &3

BR(F) WE(E) BR(V) ROBE(A) TR(T) R\(H)

* c = 32684119/0ral_DEMO/demo_ | @

@ dl.dropboxusercontent.com/u

Bl 13 Windows 7 with Chrome, Firefox, IE and Opera

Sl

RIFEINA - FHR Y R (2

T EE) BB 5T BAAF 6

B g E A gy - W 2Ll e W14 5 PC g e (K §HE 12000, 4 Rz

& A% 12288000 ) B 15

)

y X AR

i

¥

M-

=

RN o S AREE S

HF R AAF T -

2 Wad o (7 ¢ #&E 3000, ~ T&L{i & 2% 3072000 ) °

.

CRERT A A AT Gy
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@ @ Demo_1-2

B 15 48R4 e
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513 BRAAKEY

3RS R S AR NT S R N KRR EF T R RO E R
R AR 0 Web 5 FEd I E )T WebGL % 1516 GPU 3 4 7 T pk chl /8 §
3BT 5P e

AT ES T A4 GPU A #4e ig (7 L£HTET 0 Fl B aFRFE

"ﬁ? RERFTIARIMEANTAX 28 d PRI AR T FREHFLI AR

Ex* )0 RF 5 Canvas h A A Web App SR PR AN EEL Seindg 0 H 3oy
BMAMANNE R o SR AR B AN T o

dot BB AR T T (% 4 4% OpenGL chBgw + A F WL P ) T
& X 1% WebGL e T ®E » £ @& * JavaScript % {]* WebGL # HTMLS5 Canvas
ERAAE Q& LFTEY FRA LD F S o AL DB 5L LRF A R
L7h3D T AN aWeb P i EHIERRF T FLR e o v T
P RANEAS F{ A FLE DR A -

AR RSB AAL G A ERR T FEYhE T TN (g AEF G
GPU } » & A &+ £ e WebCL #T 788 » = £ p o F] WebCL i &3 & FF i
BWRARAT I HFERE? TR AHKRSY 2 BT IR LA K-
EE e oo
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