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Analysis of Educational Effects in Augmented Reality
Combined Marker System

Youngnam Ko, Chongwoo Kim
Major in Elementary Computer Education
Graduate School of Education, Jeju National University

ABSTRACT
Of computing skills in the field of multi-media, particularly augmented reality technology contents may

provide realistic learning experiences with 3D pictures through the learners’ manipulation activities. However,
the marker systems in the existing studies were not well developed as to maintain the students’ interest and
concentration. In this study, we have designed the first lesson (“Earth and Moon”) of 5th graders’ science
with augmented reality combined system so that we could deal with manipulation activities of the relationship
between augmented objects, From the experimental study, using combined augmented reality contents made a
significant difference in their learning achievement and motivation. Thus augmented reality combined system

can be utilized for a variety of topics to maintain students’ learning motivation.
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org.papervision3d.objects.parsers. DAEZ import3}t}.

package {
import flash.events.Event;
import org.papervision3d.objects.parsers.DAE;
[SWEF(width=640, height=480,
backgroundColor=0x808080, frameRate=15)
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public class Earth extends PV3DARApp {
private var _earth:DAE;
public function Earth() {
addEventListener(Event.INIT,
_onlInit);
init('Data/camera_para.dat’,
'Data/ee300.pat’); }

_oninit e mA A EAIE DAE £48 7}
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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; }

3ds Max® #|#¥ earth
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private function _update(e:Event):void {
if (_markerNode.visible){
if (!_earth.playing){
_earth.play();
}
Jelse{
_earth.pause();
}
}
}
}
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protected function init(cameraFile:String,codeFile:Str
ing, canvasWidth:int = 320,canvasHeight:int = 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)
)
}
codeFileo] Z=%" _onLoadCode 45 43
A H+=d|, Data/ee300.patdt= FLdS =ZZ=3dht}
ee300.pat= <3E 3>3 2ol mAY AHAME R
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B elo] Fm, o] AREL FLARCode.asol| A wro}l ¢}
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<IE 3> ee300.pate| LE=2
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121 71 62 2 0 0 0 0145248 .,
114 0 0 35 72 72 72 72 175 248 .,
114 0 0 121 248 248 248 248 248 248 .,
114 0 0 121 248 248 248 248 248 248 .,
114 0 0 121 248 248 248 248 248 248 .,,
14 0 0 0 0 0 6248247 .,
14 0 0 0 0 0 6247248 .,
114 0 0 115 237 237 237 237 245 248 .
114 0 0 121 248 248 248 248 245 248 .,
114 0 0 121 248 248 248 248 245 248 ,,
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private function _onLoadCode(e:Event):void {

_code = new FLARCode(16, 16);

_code loadARPatt(_loader.data);

_loader.removeEventListener(Event. COMP
LETE, _onLoadCode);

_loader.removeEventListener(IOErrorEven
t.IO_ERROR, dispatchEvent);

_loader.removeEventListener(SecurityErro
rEvent. 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. AUTO, tr
ue);

FLARRgbRaster_BitmapDataZ & = =
7o Z2HE wolQ = bitmapdataE EWE x, yol
et Aggs Woltl _detectors 3Hg O ZHE

ARCode ] ﬁﬂEdoﬂ 71 ARt vAE 170 3 =30

_raster+

N

_raster = new FLARRgbRaster_Bitma
pData(_capture.bitmapData);

_detector = new FLARSingleMarkerDe
tector(_param, _code, _codeWidth);

_detector.setContinueMode(true);

dispatchEvent(new  Event(Event.INIT
));
}
protected function onlnit():void {
)
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private function _onlnit(e:Event):void {
_base = addChild(new Sprite()) as Sprite;
_capture.width = 640;
_capture.height = 480;
_base.addChild(_capture);
_viewport = _base.addChild(new Viewpor
t3D(320, 240)) as Viewport3D;
_viewport.scaleX = 640 / 320;
_viewport.scaleY = 480 / 240;
_viewport.x = 0;
_camera3d = new FLARCamera3D(_para

m);

_scene = new Scene3D();

_markerNode = _scene.addChild(new FLA
RBaseNode()) as FLARBaseNode;

_renderer = new LazyRenderEngine(_scen
e, _camera3d, _viewport);

addEventListener(Event ENTER_FRAME,
_onEnterFrame);
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private function _onEnterFrame(e:Event = null):void

{ _capture.bitmapData.draw(_video);
var detected:Boolean = false;
try {

detected = _detector.detectMarkerLite(_ras
ter, 80) && _detector.getConfidence() > 0.85;

} catch (e:Error) {}

if (detected) {

_detector.get TransformMatrix(_resultMat);

_markerNode.setTransformMatrix(_result

Mat);
_markerNode.visible = true;
} else {
_markerNode.visible = false;
}
_renderer.render();

}
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