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< A EA &2 FE A= 3DAAE FASHA FotoF st R, 238 Occlu
sion Robustness7} ¢kt nlA AJxdlo] ] Aghshalt. 3 ARToolkitE A
S3H ez ¥ FLARToolkite] 7% MarkerDetectore] JEEE ALE
A7 2AHES] FXF SeA 2467 7F &olsttke o] Ut

TE]

CyberCode A Guide barJ} JIH XX R2H S s

ARToolKit X e S22 2|8 AMLE0 dl=E &=
elal It

ARTag A  ARToolKit0fl HI5t0{ Occlusion0fl 22161 2Lt

Bl 2HE EM

Frame marker X  2|% Border Occlusion(| ¥ <

Split marker A Border 30| He EHSH ALl 2L
Border 3= JlA&E 2L F ek

Dot marker 0O HHOH S LR AMENHE X 8= I}

SFM X 2% Border At2
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7
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(3) A% 8 2@go] golaof Ak AAt] BAS wAY 2FL o
ehis 238 AALRS gl A sl B8] 984

v oohg muzel Al SewA A £47 A ATE 5 ojob

Y. FLARToolkit
FLARToolkit& NyARToolkitell A ®h5oj om, zupmd oz ' ¥ ARTo
olKite] AS3Z ¥HH MAOSR FLARToolkitS HHGA viAZ 2l2s
L, 3R E el A Rk A& AAsT YA 2422 3D Y-S Y
dof A, ZYA] FP 2o =S T 329 dZ (Papervision3D, Away3
D, Sandy, Alternative3D)e] 323%+% o] <l th(http://www.libspark.org/wiki/sagoo
sha/FLARToolKit/en).
1) FLARToolkite] 2] 2}7%
7}) FLARToolkit %713}
(1) el Fd s
(2) Y3 =59 e

(3) A7} uhebr s e e 3494 4w A
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(22 11-10] &9
37 2t

) 3DAA A4
th) 3DAA Q] 32k $A =7
2}) miA el 3DAA S

ot

 E2EY FARA AN GE2az AR

1_4

253d A AN EES FAs] fsiA IDARE A A

olg AAsta, ID ARE AU oA 2 AR FH=E AAsS
] AN vpAA =S AzsEr] 9184 FLARToolkit Stater kit(ht
tp: // sagoosha.net/lab/FLAR ToolKit/FLAR ToolKit-starter-kit.zip) S 83}

7. RN AT EY Y AA

FLARToolkit= °] &3 4@ v L SHA Z2AE s AH~
AHE v, SAddSs Tdske 25, v B dEsbdd, A4y Zdza
A2 FAEC don e AAAs T frlder dds] And 2

7}) Earth.as
2AYENAN = 7HE WA Eventdhdd, 18] A7 Zulxo|A DAESY S
5 %‘8}71] ¥ 2 2 org.papervision3d.objects.parsers. DAEE import gt}

i)
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package {
import flash.events.Event;
import org.papervision3d.objects.parsers.DAE;
[SWF(width=640, height=480, backgroundColor=0x808080, frameRate=15)

PV3DARAppE &%= EarthZFd 28 A S, EarthZ ] 2olA4 DAES
e 7F W4 _earthE WHE I EventQte] INITZF A& =™ oninitE 2 &35}
Al =2 Event¢te] earthdr<+= 423t} initst= APAppBaseol] 7 2] o
2o FLARParm.asE &3 9SS & vtAAdA FE53 slE 3} ee300.pat
(Ao 5L 3} vl wshA o

public class Earth extends PV3DARApp {
private var _earth:DAE;
public function Earth() {
addEventListener(Event.INIT, _onlnit);
init('Data/camera_para.dat’, 'Data/ee300.pat’);

_oninit ¥ vAARE O] FA
h¢] scale, rotation < x4 3}
S FaAA HAX7] wEel
[e))]
AN

rrors e 24E& AF a7}

2 DAE £45 713 _earthE A48l _eart
il ARl S7AIZ1 T FLARToolkitell A &=
A7 v ® FAEE F97F dolA mi

3
=

private function _onlnit(e:Event):void {
_earth = new DAE();
_earth.load('mode/earth.dae’);
_earth.scale = 3;
_earth.rotationX = 90;
_earth.rotationZ = 270;
_markerNode.addChild(_earth);
addEventListener(Event ENTER_FRAME, _update);

mirror = !mirror;
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3ds Max® A Zte earth A ¢ ofyuo] & 13]Fco|n= St5ate] SH &
S AEA717] alME AATe] BAlo] xdsk= 3D f

H O
Yol A& thgel ~AAEE o AL AYS HFIES AAZ Ba}

private function _update(e:Event):void {
if (_markerNode.visible){

if (!_earth.playing){
_earth.playO);

Jelsef

_earth.pause();

W) FLARToolkit Zax
(1) ARAppBase.as
ARAppBaseZ ]| 2= spritel)E A& ntol o] oA we GAS ZE A
AFH ZkE vtaEs Ao dd e 3D #HxE ALtE] ok
init <ol = WA FLARParam.asZ#|2~2 %3] Hex ZE= o] 3+ ca
meraFile : camera_para.dat¥¥d &® ZE=3IC}. camera_para.dats= Hvio|L g do]
B gz 1o Az ts fdsts Ang xgsa v

D S EAGA W olg s £3 $HE BSsa, 1 Tl e 19s gA
A BRANE A5 1% BAZL s A%EE a9 g 249 & 9
0oER S 34 wAGY) A9 /1% v £9e 559 T, 249 WE
% AEZ AN F4 2P EA TG



protected function init(cameraFile:String, codeFile:String, canvasWidth:int = 320, canvasHeight:i
nt = 240, codeWidth:int = 80):void {
_cameraFile = cameraFile;
_width = canvasWidth;
_height = canvasHeight;
_codeFile = codeFile;
_codeWidth = codeWidth;
_loader = new URLLoader();
_loader.dataFormat = URLLoaderDataFormat.BINARY;
_loader.addEventListener(Event. COMPLETE, _onLoadParam);
_loader.addEventListener(IOErrorEvent JO_ERROR, dispatchEvent);
_loader.addEventListener(SecurityErrorEvent. SECURITY_ERROR, dispatchEvent);
_loader.load(new URLRequest(_cameraFile));

codeFilee] Z=% ™ _onLoadCode $F+E A &3tA ¥ =4, Data/ee300.patsh
= 9ds 23 ee300patsE <E 1-3>3 #Zo] A AANE RGB A
Aoz yErdlo] AAe JHE 7]EAoR 16 + 16 A Ao ntAARE

AAR o £At BB R AL25E T AL e

<¥ |-3> ee300.pate] dE=

155 110 121 93 93 93 93 93 164 217 217 217 217 217 217 217
121 71 62 2 0 0 0 0 145 248 248 248 248 248 247 248

114 0 0 35 72 72 72 72 175 248 248 248 248 247 247 248
114 0 0 121 248 248 248 248 248 248 248 248 247 247 248 248
114 0 0 121 248 248 248 248 248 248 248 248 248 248 248 248
114 0 0 121 248 248 248 248 248 248 247 248 248 248 248 248
114 0 0 0 0 0 0 6 248 247 247 248 248 248 248 248
114 0 0 0 0 0 0 6 247 248 248 248 248 248 248 248
114 0 0 115 237 237 237 237 245 248 248 248 248 248 248 248
114 0 0 121 248 248 248 248 245 248 248 159 114 49 49 248
114 0 0 121 248 248 248 248 245 248 248 62 48 192 192 248
115 0 0 106 234 240 240 240 245 248 248 62 46 186 201 248
162 0 0 64 148 139 122 182 245 248 248 62 15 62 108 248

248 118 78 180 145 136 136 182 245 248 248 62 62 248 248 248
248 248 248 248 248 248 248 248 245 248 248 T1 23 94 94 248
248 248 248 248 248 248 248 248 245 248 248 226 125 124 124 248

<E 1-3>9 ARE omASSY (29 T-111% 2 sge] Ak,
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- E

[Z& 11-11] ee300.pat2l

o|o| x| =t
o] 4R S5 FLARCodeasold ®rolsbx miAR SH5EA drh off 17
el =718t AdS AFsk=d, 9 gle Ale dHvAAE 98k, 9
el de= B dAY 7z, A=, Zeds AAZ F VideoE A4S

private function _onLoadCode(e:Event):void {
_code = new FLARCode(16, 16);

_codeloadARPatt(_loader.data);
_loader.removeEventListener(Event. COMPLETE, _onLoadCode);

_loader.removeEventListener IOErrorEvent IO_ERROR, dispatchEvent);
_loader.removeEventListener(SecurityErrorEvent. SECURITY_ERROR, dispatchEvent);

_loader = null;
_webcam = Camera.getCamera();

if (!_webcam) {
throw new Error(‘No webcam!!!!");

}
_webcam.setMode(_width, _height, 30);

_video = new Video(_width, _height);

_video.attachCamera(_webcam);
_capture = new Bitmap(new BitmapData(_width, _height, false, 0), PixelSnapping.A

UTO, true);

_rastert= FLARRgbRaster_BitmapDataZ | ~% )78 o 7 3¢ Hbo}
apdatas EUZ x, yol dlgt MAghs wolt}  detector= SO = HH
Code®] Hdol 71 A3t viAE 1) HE8] 2 WE gds 7

e ol et
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_raster = new FLARRgbRaster_BitmapData(_capture.bitmapData);
_detector = new FLARSingleMarkerDetector(_param, _code, _codeWidth);
_detector.setContinueMode(true);
dispatchEvent(new Event(Event.INIT));

}

protected function onInit():void {

}

(2) PV3DARApp.as

2 ARToolkit oA Ho]E 3D ZAAE Papervision3D & AF&3te] Hols
7] ¢l Papervision © ZFo|F= kS 3t

FLARCamera3D Z# 4% 7]& Papervision3D¢ Camera3DE A<&utol &%
A7l 7 25 AFS38H, FLARBaseNode $-9 &= Papervision3D 9] DsplayObje
ct3dE & utol &A1 Nodeolth. o] & &3 FLARToolkit> 3D A& 3%
AstA Hr

_oninit¥<+= ARAppBase.asol 4] ARToolkite] %7|3}7} 4250 u &g
= #Folth 9714 = onhnitd 57t 3D 7|35 A Hrt

private function _onInit(e:Event):void {
_base = addChild(new Sprite()) as Sprite;
_capture.width = 640;
_capture.height = 480;
_base.addChild(_capture);
_viewport = _base.addChild(new Viewport3D(320, 240)) as Viewport3D;
_viewport.scaleX = 640 / 320;
_viewport.scaleY = 480 / 240;
_viewport.x = 0;
_camera3d = new FLARCamera3D(_param);
_scene = new Scene3D();
_markerNode = _scene.addChild(new FLARBaseNode()) as FLARBaseNode;
_renderer = new LazyRenderEngine(_scene, _camera3d, _viewport);
addEventListener(Event ENTER_FRAME, _onEnterFrame);
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AR Sol gH gE AAAUANA Fa dope A HEY ARES vy
© 2 detector.detectMarkerLite3t+5 Fall w715 FrolWlith. detected= T3 %
45 Fo vHAE dAsE RGBS dAES 24T & Ao AV UF
stowl mpA ke Aeols Euly] deal WbE AV UR w2 (A
Dell= 3oz vpAE A4s717F ot 55 vhrfeh 43S & A4
PAZE el dAH o ok sk Hl, St T Aoy mAe EEdHoR v
719l A e Aes FARTE AS dE doiH, =¢F Ao 54 v
£ Imme| A% glo] mrE FAs ot k= A2 238 gwErle] A

1 4

s
docow 489 & k. WA Fe Foli= vhrle HUAEE _baseNode
of HgAA 3D AAE FHAAL

private function _onEnterFrame(e:Event = null):void {
_capture.bitmapData.draw(_video);
var detected:Boolean = false;
try {
detected = _detector.detectMarkerLite(_raster, 80) && _detector.
getConfidence() > 0.85;
} catch (e:Error) {}
if (detected) {
_detector.get TransformMatrix(_resultMat);
_markerNode.setTransformMatrix(_resultMat);
_markerNode.visible = true;
) else {

_markerNode.visible = false;

}

_renderer.render();

Y. S2AA wAAR
1) wAA =] A2}
FLARToolkitel] A1 9] w}#A = [ M-12]9F o] np# = ol As= o
Aol ID AR} 7128 Jdoz LA

OJ.L4
18
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ABSTRACT™®

A Study of Augmented Reality System Combined
Marker for Improvement Learning Ability

Ko, Young Nam

Major in Elementary Practical Computer Education
Graduate School of Education

Jeju National University

Supervised by Professor Kim, Jong Woo

The development of 21st century information and communication technology
has an effect on social, cultural, educational, etc. IT skills, particularly in the
field of education are being applied quickly. Among them, augmented reality
technology has a positive impact on the students’s scholastic achievement and
immersion in learning. However, most of study utilized markers are augmented
3D objects passively and gave limited degrees of freedom to students. So it is
not enough to take an interest and to stay learning motivation. In this study,
to improve these problems, we reviewed theoretical background of augmented

reality and designed 1st lesson (“Earth and Moon”) of 5th graders’ science in

* A thesis submitted to the committee of Graduate School of Education, Jeju National
University in partial fulfillment of the requirements for the degree of Master of
Education conferred in February, 2012.
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elementary school to combined augmented reality content put emphasis on
manipulation activities about the relationship between Augmented object. As a
result, combined augmented reality can take an interest and to stay learning
motivation. Thus Augmented Reality System Combined Marker can be utilized

a variety of topic and steps to take an interest and to stay learning motivation.
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