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Abstract

In this paper, we implement an Android application for infant language education using marker-based augmented reality.
Combining animal word markers (noun), size/color word markers (adjective), and action word markers (verb) in puzzle form to
make a simple sentence, the application shows virtual contents related to the content of the sentence. For example, when an
animal marker is showed up on a camera, the corresponding animal appears. Additionally, when the motion markers are combined,
the animal's appearance changes into an animation in which it acts. When a user touched a marker, user can hear the sound of the
word, which gives an auditory effect, and by adding the rotation function, user can see the animation in any direction. Our goal is
to increase infants’ interest in learning language and also increase the effectiveness of education on the meaning of words and the
structure of simple sentences, by encouraging them to actively participate in language learning through visual and auditory stimuli.
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Fig. 1. Marker-based augment reality using Vuforia SDK
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markers and changing the state of virtual contents accordingly

function: model selection

measure Distance_run between Animal_card and Run_card;

measure Distance_sleep between Animal_card and Sleep_card;

measure Distance_talk between Animal_card and Talk card;
measure Distance_roll between Animal_card and Roll _card;

if Distance_run < 2
inactivate Model_Base;
activate Model_Run;

else if Distance_sleep < 2
inactivate Model_Base;
activate Model_Sleep;

else if Distance_talk < 2
inactivate Model_Base;
activate Model_Talk;

else if Distance_roll < 2
inactivate Model Base;
activate Model_Roll;

else
activate Model Base;
inactivate Model_Run;
inactivate Model_Sleep;
inactivate Model_Talk;
inactivate Model Roll;

end if

a2 4.
Fig. 4.
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Scaling the rendered cat model by adding/combining adjective word markers
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Pseudo code 2. Function for scaling a rendered model

function: scale change

// measuring the distances between markers
measure Distance_Big between Animal_card and Big_card;
measure Distance_Small between Animal_card and Small_card;
if Distance_Big < 1.9
scale up Animal_model to 1.5;
else if Distance_Small < 1.9
scale down Animal_model to 0.5;
else
return Animal_model to the original size;
end if
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Pseudo code 3. Function for coloring a rendered model
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function: color change

// measuring the distances between markers

if Distance_Red < 2
change Animal_color to red;
else if Distance_Blue < 2
change Animal_color to blue;
else if Distance_Yellow < 2
change Animal_color to yellow;
else
change Animal_color to the original;
end if

measure Distance_Red between Animal_card and Red_card;

measure Distance_Blue between Animal_card and Blue_card;

measure Distance_Yellow between Animal_card and Yellow_card;

// changing the texture image to that with a different color in part

J2 6. ZZSET| HEXMH MEE 047
Fig. 6. Markers created like jigsaw puzzle pieces
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Pseudo code 4. Function for sensing the touched object using Raycast to play sound

function: sound effect

generate Ray from Touched_Point;

switch(object)

case Cat:
Play(Souund_cat)
break;

case Dog:
Play(Souund_dog)
break;

end if

if Ray is collided // sensing whether the ray collided with something

// identifying the collided object and playing the related sound

J2l 7. HiES 22610 An2E 29 BN

Fig. 7. Rotating the rendered model by clicking on a button
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Pseudo code 5. Function for rotating a rendered model

function: model rotation

// determine whether to rotate by clicking the button on/off
if button is pushed
rotateState = !rotateState;
end if

if rotateState is true
rotate Cat; // rotating the model in proportional to the elapsed time between frames

end if
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Fig. 8. Making multiple models do the same action



922 WIS =EA #2338 A6, 20181 11€ (JBE Vol. 23, No. 6, November 2018)

T2 9. HEE S0[sHH| 57| flal HCEE 2ES xF0i| thal &1

Fig. 9. Rotating the rendered model around the x-axis for a better view
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