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ABSTRACT

Nowadays, the graphical development of mobile phone has been rapidly improved,
technically by the color screen, highl); pace of resolution and spacious capacity of memory. All
those cause a mobile phone in higher capabilities. Thus some graphical developers were
encouraged to create a graphical 3D API (Mobile 3D Graphics API (M3G)) for the Platform of
Java Platform, Micro Edition (Java ME) on mobile phone, in order to develop graphical usages
and push the mobile market in a competitive stage. Moreover, M3G API is a package that
simultaneously work with Java ME by the access of java.microedition.m3g which would establish
a various Instance class to apply with works and also in using this, the principal class of J2ME
would be needed to take place, MID1et Cavas for instance, following by a‘theoretical use of Java
ME.

Lastly, from the study that’s acknowledged us, the potential of M3G API on Platform
J2ME which allow mobile phones to have a greater screen resolution in showing 3D and
accelerative pace of screens that similar to computers’ screen. In spite of the progression in a
memory’s capacity, an unimpressive problem of a memory still exists. As a result, mobile phones

still can’t have a complicated 3D screen resolution as computers.
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2.1.2 MIDlet
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Graphics3D g3d = Graphics3D.getInstance();
World world = ..
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finally
If (bound)
g3d.releaseTarget () ;
}
}

o Ja [
wadni R 1doziuus Object Graphics 5351a (uAuirlu method Vo4 class Canvas 130
GameCanvas Graphics 3D agusananmiiiuaedia tasdimnaanionaninaiuiia
v
Aovinnmaeiiminld  Class Graphics3D 33H33M3anIweg 2 35f0 35 NaAvium
(immediate) 11z 35 1Audoyn (retained) 101 Immediate mode Graphics 3D AMNIAdI
i d
Node Object w0 Node n3n Tn3e31a Tunsdiiidesiimsifiuniwediedaioy deamsues
dnéd’w
fuandawu
Scene Graph
1u retained mode Graphics 3D renders a scene graph o519 scene graph 1u
(] v 1 .
quuangidudewildie mshlaseie Wuio mwndoulng uas duq Taonsly
MANATINZIAZES1INGUYBINUUANAII A2 scene graph T vy sailidadoesdn world
' £ ' " ' £ a < ddy o '
o0 F90GUURAYDY hierarchy azmstioglFendvzsmdadiiunds uee Tnsesneves
am 3mdenmindonIng uaegadnqlu scene graph uazidu'lyIdzad1a scene graph
snmsiuilungy 1oz skinned Mesh nodes AAYA object 3D (LAWY class Y84 3-D
world HuauiAd1AnyAe user ID @150 1E object Tudrunsigudon'ldly modeling
tools @115 set User ID tiofwanuazesnuuuss 14mam1dTavd1o object 3D dinam
A - A 9 " 5 o 9
support Tummuiadeu'na finszuaumslumsiinuaséio Animation tracks Az lv
; , 4
mwnaou'lnaaranti Scene graph 15znou'11#0 Node Objects %9531814 Class Camera
Mesh (3 21914 SkinnedMesh 1182 MorphingMesh) sprite 3D (1a¢ Light Node ﬁa‘rﬁmaﬁmq'lu

Tosunsumsvvieiden Node annsananiolined 1aluudaz Node nsmyu msnlavu



18

AINANIN WBNIN User ID Node @11150 Scope ID dunsadaiiungulasuonainuuandia
YDA ATNI540DN Scene graph 1AY abstract class Y94 scene graph Yanua Taodl 5 ¥iia Ao
® Camera: fvuamsnwnmanawia lifuaedia Fetfesdmumiamaues
210
® Mesh: f‘imuﬂ1”61qmnﬁﬁﬁﬁa;}w%’auﬁm]mﬁuﬁﬁﬂmu‘fe‘?ﬂq
®  Sprite3D: iludimuadumisvesgasaliduudunisauiia
® Light: fmuadiumis firma @ uaz guaulifsun ves siaveaua

® Group: UINMIMIUANTIVIVDA scene graph
SkinnedMesh

jﬂﬁ 2.7 Abstract class Y94 scene graph

Camera

MorphingMesh

2.3 Maaaluamuia

o

amsardeluaa 3 53 ninlsunsuad e Tueamasgunag Il fanddgSuusndes

v
(9119 ug 19U Computer Graphic fiou

L

2.3.1 mnnnvnuazguanyazdngy

v

4 a X e d aad A °
awisinguuseasuiuaeiiulitnziladTsunsues Isnnu 3nnTeei
[ d  w ' @
anudhladunmuazifutiufineziniaiiu 2 Snuaz Ao Raster Graphic 1Az Vector Graphic
®  MWIUY Raster Graphic
AMAY5INYUUIBADUNAABT NN Raster Graphic iTummiidanudeyanimiyy
- < ' ad o ' ad  a R
i Tavlunilanmezgaunisesnifugadidng $1uauunn udazgadneziimstiuiinad uas
° ' o o ' 4” ' 2 & =
dumisvesiueuen’ld yaiidng mariiiSendt Pixel FamnvzifSouiionliudaya Pixel 1u

: o A o ] P v W o o a A .
NN Raster HUNIUUDUNY uwm’]wﬁuuamwmuﬂaeﬂuﬂumnuﬂm IUBIINNIN Raster



19

a = o d . ° =< v d = = 9
(HANMSE89UDPATIAN (Pixel) WU SamnsotafiusvazdualuInudluamla
' d o z ° ° Y P
agreauysel dafunmiuy Raster Segminnlflumshnufuamiiinazidoavesd
' ' - v o o o

1709 IWUAINENY LATDI9INA5TANULBYAYDININ Raster Wudnvazveamiaiigad 99
o 9 9 =) ] = o’: a = I~
m“lnwm'umg,mlmnwm-uu1ﬂ‘lnfy'hJmmwazmummmwuuﬁ’w Taunntaaziooan
' ° . 3 &' v o o aa 1 .’f

gouT$11IUYA Pixel MINVUAWBNNINITANUN MUV Raster ' ldmmzain 2 Samniu

ﬁmmzﬂ'zmn’hmazunmmw

71/ 2.8 udAIN WLV Raster

®  ANLUUNINUVY Raster Graphic
1 4
AN Vector Graphic A1211/910A M1 Raster Graphic 88 NFUFUNTIWNINIUY
a ¢ 1 & o
Vector wifiudeyaiiucunsmendiamans 1hu nmaanauniisau Vector sxiudeya
- ° ] L4 o e
Wsdumiisgagudnats anueniall aAnwnuveudusons #idusovaaazdnoludu
o c’: 2 a s d A - o
2enau fuiuviadeyauoanmuuy Vector TellniiananuinilenFousuiunimuuy
M 1 d a
Raster AuAvoyaiiugadunme ietvinnmuny Vector ifudeyauuuaunsndamand
o a’:’ (K] - v o et 1 9 o g o U " w
gau Ll meeiivuanii lsfee lilnasevinavesdeyanimmszian Ivgiinuauning
A d 9 g 1 & - e ' - ' dq v
wazflesnndumsifiudoyait lifivovwadssnnaduiuhithezdeniovewamoilan i
a ' L, & d i -1 (]
(RAKAADAMNINYBINNUABE1ATA F3A19INMTAUA TN Raster NUNTHYDINTHILDY
o ] ' 4 4 ' A o o
FUAUNUUIUYDIYA Pixel AONUT UAITIBI9INMIVANUNINUVY Vector Wunuvauns
a /4" 2 o 9 ' v o aa a et
adinrnandnies sohIin MLy Vector lignnsofafiunmiiiswaziBuavesduing 144
1 4
06190 W Raster 1114 m3siftudeyaiFaaunsndiamanives Vector Graphic Hioald

Vector Graphic innuannsalumstiuiindeyaiiiiuiagiundaiiiiianinenuazinld

9
o o

suhisailddeyadaungluauluaaszgniufinluguiuy Vector Graphic ifundn



20
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M99 2.3 uaaauana 1Wan Micro 3D version 3
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% TR : LoadeM3G : LoaderCanvas |  Floar : MobileCamera
: Scence
User L
M select Place
gotoPosition (x,y,z)
updateLoader O
getFloorMesh O
updateSearch
return Position
... JosdScenceModel ____|
S updateSconce |
F._..____d.i_-l’!-xl.".-.@ .........
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CommandListener
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Class: LoaderM3G
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implements Command 19 class Fimsuaasmadudarefudldfannsalfonld
FumswaninTasunsuuuy High level GUI ag Low level GUI Tasmsuaaswagluuuves
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Class:LoaderM3G.LoaderTime

AQ1e LoaderM3G.LoaderTime 1491nN13 extends AV TimerTask T1MTV update
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Class: LoaderCanvas

Aa1e LoaderCanvas IM3AUN0AN15119119INAAIT Canvas 7113 class Canvas Y
151'lu'o’1'mv'hmsa%'uﬁ'aé’nv"umqnﬁaﬁumms1:1'1114 Canvas 111143 method #1983y
sms"uﬁ'umqmsdﬁsﬁﬂﬁueduﬁomq Key 7199 191 o1 umsnaijuaiesg aelu Tnsfmn
Canvas 923 abstract method ﬁﬁlﬂﬂ‘liﬁ"UﬂTSll?meﬁ‘nNHﬁWﬂ 0 void paint(Graphics g) Tao
figannTsunsuezdenins override method fitednsuanmanuiidoms

SuInDFINe Commandiistener  ifludagniumamsdifiungdonuazdeifiusen
commandAction Yhe1umniioonuuyls Senmaiimifiiy nerface # 9197143
fawson 13 1ifle aosiinisdniy mqmsafdnq?'uﬁmfu Tauiioisdeamsazadi
CommandListner 1319¢ADININS implement interface ﬁ’ﬁ'zu

wonvniidelsenovlugrowseaiiadreduldieanivlunard &ail wrea
LoaderCanvas 19dm3ua31900u3nd Graphics @199 Tnaalwd M3G idunegludunsm
LA2IToA update() tiNe 19d M3V update Mahaumelunana
Class: MobileCamera

AA1® MobileCamera ﬁm%ﬁmi&Tﬂmiéhunu'wmqunawmaam‘s’mﬁﬁ’muﬂ
sudedansn/Bouinlas Tnuayuosing of1dnaty
Class: Floor
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o insesilofildlunisWauile IDE 409 NetBeans IDE 5.5 uaz19duasunu
dm5ulouuUiionoNetBeans Mobility Pack 5.5
® Java Wireless Tool Kit Y84 Sun Microsystems
® Mobile Emulator 910 Sony Ericsson

e Talsunsu M3G Toolkit v4.0 149 Ivld m3g
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4.2.1 Export lWlda M3G
M3 Export W@ 1n TuaaeuiiadiuIng m3g o luwennun Insdwiilede 1

Ed L d
uwuistunouasgilae il

3D .3ds file Export .m3g file 3D
authoring | Export MIDlet
tool | Plug-in (Scene graph) JAR file
3D objects
and animation
actions -bit
Image texture s
authoring map -Lmp
files

tool
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(1199519 3D model 91 TsUATH 3Ds Max 13 vauyseindr9z 19/ 1ds Export 1ie

v v
uilaa Indidlu m3g figduuuduaounsialasvladai

¢ #0[01 - Defauk]

i
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4
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gl a2 guuumsialasindanTysunsu 3Ds Max

T A

L 4 1 1 o é
waannulas dud dnudasszneuludae 2 dau fie damvesda Ind m3g &
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HlnseadrauvuFunsaiviirinddu i 11 dWmuides awdumsiounennam¥uyu
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Tnsfwniodouazduves Iddoyafinaasswasidoainuiny Tunadesvazidoauas

t 4
puaniamariezimineny UsedD U988 wiumsiiiounennaindu

M3 4.1 uaasdeyaswazidua’lrd M3G

Object Name Object Type User ID Object Size | Comments
Group 1 35

[Ambient Light] Light 2 59

Group01 Group 3 35

Model [POS] Vertex Array 4 29492

Model [NORMAL] | Vertex Array 5 14759
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Model Vertex Buffer 6 44308

Model Triangle Strip Array | 7 18814
Polygon Mode 8 27
Material 9 39

Material Appearance 10 108

#35::FrontColor

Model Triangle Strip Array | 11 1422
Polygon Mode 12 27
Material 13 39

Material Appearance 14 108

#35::Color_00

Model Triangle Strip Array 15 526
Polygon Mode 16 27
Material 17 39

Material Appearance 18 108

#35::Color_01

Model Triangle Strip Array | 19 1422
Polygon Mode 20 27
Material 21 39

Material Appearance 22 108

#35::Color_I1

Model Triangle Strip Array | 23 1342
Polygon Mode 24 27
Material 25 39

Material Appearance 26 108

#35::Color_02

Model Triangle Strip Array | 27 2494
Polygon Mode 28 27
Material 29 39

Material Appearance 30 108

#35::Color_03
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Model Triangle Strip Array | 31 478
Polygon Mode 32 27
Material 33 39

Material Appearance 34 108

#35::Color_04

Model Triangle Strip Array | 35 62
Polygon Mode 36 27
Material 37 39

Material Appearance 38 108

#35::Default

Model Mesh 39 71875

Sky01 Light 40 99

Camera Camera 41 88

< Group 42 72188

[Background] Background 43 49

< World 44 72386

& v { o
Tilsunsu M3GViewer 1911 1Wa M3G devzuansswazidvauazuauiianuliu

Tuaaluguyy Scene graph

31]71 4.3 ¢ scene graph #10 M3G Viewer
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4.2.2 MINaNNANTUURINIfinTiene

@ a o v dAH A A o o [ d’
mswwmuewwmﬂw"uuTmﬂwwuanammummswmmszuumma"lﬂu

| initialize |

MiDlet.StartApp()

Create canvas; load
world, start update
( thread
o Get any user input via
i ‘I user input J Canvas.commandListener
i Game logic, animate,
Update loop. ' | scene update | align if necessary
Runnable.run() < ;
Read user input, request |
update scene : redraw
— : Canvas.paint()
' Wait to ensure X
j l walt ] consistent performs rendering
L f frame rate using Graphics3D
_;_J object
Exit request = ’{ shut down I MiDlet.destroyApp()

Tidy up; exit MIDlet

3UN 4.4 wauramsHannIzUY

NNURURINIsNANNsTuDamNIauamsNauuiiy 4 Phases 14 sait
® [Initialize
® Update
® Draw
® Shutdown
Initialize Phase
Suduwaningromseson Tsunsulinden MiDlet. StartApp ) tifoSanmineins

A g ° : ¥
1“53UUlﬂuﬂ’]ﬂi“ﬂUﬂ'ﬁ'ﬂ'\\ﬂUUUﬂU

MiDlet.StartApp() | create canvas: load
[initialize] L )
. Canvas.paint() | performs rendering
[request redraw]  p-------===-==- gzinthraphics.?D
ject.

MiDlet.destroyApp()
[shut down]

Tidy up; exit MIDlet.

3N 4.5 uwudamsisudumstanminens
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Update Phase

& v [ T A a9 o w A Y '
199910 MsnasTyuuu InsAnniletesziidosiialuisosveanineinsaieg
v ' " - '
daiu Java ME 39 185imsin3ou AP Alfdmivimsadndmdadenud1diinaanldly
ATUANAITIAAIHA ADINATA AD javax.microedition.ledui. Displayable ilunarailddmum

d 9 - a a ° Y
f'l"I.ilﬂ'U‘ll33;!ﬁllﬁz5'lUﬁZlEJUﬂ‘UﬂQﬁ\'lﬂli'lﬂzﬂTﬂTSIlﬁﬂQNaﬂﬂﬂvlﬂ llﬁ$1‘lfﬂa'lﬂ

o o o

javax.microedition.lcdui.Display willudwnlddmiviamai Displayable 99NNUIAAIND

.
e

Tavvzause Display object ponu1 14 Tauldda Display.getDisplay(<midlet object>)

y v ]
daumsvann T sunsulunuuiiulddudadenugldimmny List e ldWamdumy

Y

dmiuIndlddumaniuiuuuiui

JUN 4.6 iy List

Command 1Hudnaatadiuaawmadaudadesudldiawmaldon fumsiamn
FIMSUNISADVAUDY action A199) YD Command 519’.'mmsxv'imﬁuf)1mauaum action 11uf
annsarhld Taons 19Aa1a CommandListener TumsnouaLBA action Tufififing BACK
OK uaz EXIT uazadadanniuqumsuaassauazianisfudinudiuguiidannms
TaneufudldrumsnalulaquuInsiwiilede 31&4'lﬁ’fﬁmuﬂn1s'[¢’|'muﬁ'm§1§vhuﬂuﬁqﬁy

" UP1ugnasuu uazijuiay 2

" DOWN 1jugnfsand uazijuay 8

" LEFT gneis4e uazijuiay 4

" RIGHT NATY2 1azuia 6

" FIRE 1)y Select 1¥dmiumsidionInua Tvua move Inua rotate

waz Ivua float
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Draw Phase
funeuillddmiumsnanmasfinauialulanyesauidd (World) Tavil
FunoumsadraTanaudia dail
® Loading 3D data
3D data il TaTuAn m3g FeoylulnseadrauuuFunsl Gududau
7150319 Graphics3D uazii Tuaaidnan World'iﬂm%u'iﬂsunmﬁaﬁy
314 scene graph
public LoaderCanvas(LoaderM3G top)
{
this.top = top;
setFullScreenMode(false);
exitCmd = new Command("Exit", Command.EXIT, 2);
addCommand(exitCmd);
setCommandListener(this);
iG3D = Graphics3D.getInstance();
scene = new World(); // & $74 scene graph
buildScene();
} // end of LoaderCanvas()

v lueadhun 1 world sagdnuadumrsluninamnnu X, Y, Z wioura
smuavavesluaamindnnluninawia
private void addModel()
{
Group modelGroup = null;
// 1 KASAD anzma TuTagmainuas v Tueaunaluuuinnu X uag
unu z Taoluua Y fiduilu o diessnunu v Wuunudaninduiiu
modelGroup = loadSceneModel("/res/kasad.m3g",21, 0.09f, 10.0f, 0, 4.01);
scene.addChild( modelGroup ); // add the model
// 2 LIBRARY dhiinveayanas
modelGroup = loadSceneModel("/res/library.m3g",29, 0.1f, 2.5f, 0, 4.50);
scene.addChild( modelGroup ); // add the model



o smumundoslifunnaudfelfidudumumsuesvesdls
public void addCamera()
{
mobCam = new MobileCamera( getWidth(), getHeight());
scene.addChild( mobCam.getCameraGroup() );
scene.setActiveCamera( mobCam.getCamera() );
} // end of addCamera()
o dmuauaaldnuingmeluninauia
private void addLights(float angle,float x1,float yl,float zl)
{ | ,
Light light = new Light(); // default white, directional light
light.setIntensity(0.6f); // make it a bit brighter
light.setOrientation(angle, xl, yl, z1); // pointing down and into scene
scene.addChild(light);
} // end of addLights()

¥y
o ldnunaaldifuminmuiia Tanhglamiesfhidundiuniands

— w—

3 4.7 Hesfhlunnawid

private void addBackground()

{
Background backGnd = new Background();// backGnd.setColor(0x00bffe);
Image2D backIm = loadImage("/res/clouds.gif");
if (backIm != null) {
backGnd.setlmage(backIm);
backGnd.setimageMode(Background. REPEAT, Background. REPEAT);

else

57
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backGnd.setColor(0x00bffe); // a light blue background
scene.setBackground(backGnd);
} // end of addBackground()

14
e ldFloor l¥runinlasmsadiegdiuouuludnvasglnmiinisuiges

grid vuna 32x32 e lfidudarislumsnsdumisvesluaa

unuZ

sl v ey

unu X

4 : aa
31N 4.8 Huouulunineuia

private void addFloor()
{
Image2D floorIm = loadImage("/res/map.gif"); //large, so slow to load
Floor f = new Floor( floorlm, 32); // 8 by 8 size
scene.addChild( f.getFloorMesh() );
} // end of addFloor()
Shutdown

v 4 b4
o o 1

1 d 1
Yupeuilifludunougamoduganistmuuissunninuiuninensndug

L

FTUUIMUOUIAY
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4.3 NaaduUITUl

* SunagpuITUUNSINNALI World Sovudesudidions Inaaluaaidun
lumnauiianaz luaa
modelGroup = loadSceneModel("/res/it.m3g",50, 0.07f, 10.0f, 0, -11.0f);

scene.addChild( modelGroup ); / Tnaanszma luTagansaumst

g 4.9 v Tumadunluszuy

o a @ aa o T ! a
e YSunauinldfuninmwidssiiineluninganunuin Taomunny

aaldfuuas Aensivarednalamionn Intensity IMiiovas

JUN 4.10 Tduers (Light)
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o JamaTumamudumus i lndifsenudruense

U 411 mynedumia Tuaa luunui

o Amuavoua lilvdldidungauennseueennnINa A

private void updateMove() Amua lil¥esnusnnseudnidns

{
transGroup.getTransform(trans);
if(upPressed&&(zCoord>- 1 5&&zCoord<=15)&&(xCoord>-15&&xCoord<15))
{trans.postTranslate(0, 0, -MOVE_INCR);}

else if (downPressed) // move backwards

{trans.postTranslate(0, 0, MOVE_INCR); }

else if (leftPressed) // move to the left
{trans.postTranslate(-MOVE_INCR, 0, 0); }

else if (rightPressed) // move to the right

{ trans.postTranslate(MOVE_INCR, 0, 0); }

private void updateFloating() fimua lilveenusnnseudmuuunazais
{
transGroup.getTransform(trans);

if (upPressed && yCoord<4.0f) // move up
trans.postTranslate(0, MOVE_INCR, 0);
else if (downPressed && yCoord>0.5f) // move down
trans.postTranslate(0, -MOVE_INCR, 0);

}
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' o o o
Sony Ericsson 34 K750 Wldamilvan Sony Ericsson Wireless Toolkit nnd leaves Sony

y 4 v
Ericsson 1794 UA29IMATOUSTUUMITUADUAIAD 113

5.1.1 1a@n device
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31]‘71 5.1 5un11Usunsy Default Device Selection
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\n Default Device

Default Device: | SonyEricsson_K750_Emu

SonyEricsson_M600_Emu
SonyEricsson_P900_Emu
SonyEricsson_P910_Emu
SonyEricsson_P990_Close_Emu
SonyEricsson_P990_Open_Emu
SonyEricsson_S700_Emu
ISonyEricsson_Y800_Emu

[ATTES

E3

31]‘?1 52 1300 device

1 AQ; o
5.1.2 Tﬁaﬂizvmmuﬁﬁ1ﬂuﬂﬂuuﬁu
4 ° - o . P st Y qy P
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