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Implementation of Android—based Interactive Edutainment Contents Using

Authoring Tool Developed for Interactive Animation

Mi-Young Song”

Abstract

In this paper, we developed an interactive animation authoring tool and developed the Android

based interactive edutainment contents. The authoring tool interactive animations

for creating
developed in this paper is based on a graphical user interface, so users can easily create interactive
animations. Interactive animation contents created by this authoring tool can be created as images
and xml files so that they can be used directly on mobile devices. In order to increase learning
efficiency for children, Android-based interactive edutainment electronic storybooks, which is
implemented using this authoring tool, provided a recording function to listen to the parents' voice as
well as an interactive action in which the characters move in accordance with the story line. We also
provided a STEAM game that combines creativity and imagination with creative science and
technology. Therefore, by creating the edutainment contents through the proposed authoring tool for
interactive animation, various interactive animation contents could be produced more easily than the
code implementation method. Through this study, I hope that it will be helpful for the development of

various interactive edutainment contents to provide educational contents considering the quantity and
quality to infants.
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Table.1. Sales of contents industry by genre for the last 5
years[2]
(unit:Trillion_won)
year—on-year
category 2013 | 2014 | 2015 | 2016 | 2017 growth
rate(%)
publishing 20.8f 20.6 20.5 20.3 19.9 AN1.8%
cartoon 0.8 0.9 0.9 1.0 1.0 6.3%
music 4.3 4.6 5.0 5.3 5.8 8.1%
game 9.7 10.00 10.7 11.3 1241 6.7%
movie 4.7 4.6 5.1 5.6 5.9 4.9%
animation 0.5 0.6 0.6 0.7 0.7 4.2%
broadcast 149 158 16.5 171 17.8 4.0%)|
advertising 13.40 13.7 14.4 148 15.2 2.8%)|
character 8.3] 9.1 101 111 11.9 7.8%)
knowledge 10.4 11.3 12.3) 13.9 15.2 9.2%
content solution 3.4 3.9 4.3 4.5 4.8 6.5%
total 91.20 94.9 100.5 105.7] 110.4 4.5%

2017d = ZEl= Ale] $E[%2]E 20169 ]
8.6% Z713 679 4,0009 Zej & vpehdri[2]

Table.2. Exports of contents industry by genre in recent 5
years[2]

(unit:Billion dollars)
year—on-year
category 2013 | 2014 | 2015 | 2016 | 2017 growth
rate(%)
publishing 2.9 2.5 2.2 2.6 2.7 2.1%
cartoon 0.2 0.3 0.3 0.3 0.4 15.0%
music 2.8 3.4 3.8 4.5 5.0 10.6%
game 27.20 29.71 3241 34.5 37.7 9.3%
movie 0.4 0.3 0.3 0.4 0.4 2.3%
animation 1.1 1.2 1.3 1.3 1.4 6.5%|
broadcast 3.1 3.4 3.2 3.8 4.2 9.3%]
advertising 1.0 0.8 0.9 1.0 1.0 0.8%
character 4.5 4.9 5.5 5.9 6.4 7.4%]
knowledge 4.6 4.8 5.2 5.7 6.3 9.5%|
content solution 1.6 1.7 1.9 1.9 2.0 5.6%
total 49.20 52.7 56.6 62.1 67.4 8.6%
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Fig. 1. Prospects for sales and exports of contents
industry in 2018[2]
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1. Authoring Tools for Interactive Contents
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3. Interactive Contents using NUI
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[ll. Authoring Tool for Interactive Animation
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Fig. 2. Composition of Authoring Tool for Interactive Animation
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(b) optimized sprite Image

(a) original image

<?xml version="1.0"7>

<img name="witch.png” w="1024" h="1024">
<definitions>
<dir name="/"=
<dir name="broom">
<sprite name="head” x="1" y="1" w="128" h="187"/>
<sprite name="hand” x="1" y="183" w="37" h="80"/>
<sprite name="tail" »="130" y="1" w="210" h="182"/>

</dir>

<dir name="witch">»
<sprite name="hat” x="341" y="1" w="145" h="158"/>
<sprite name="body" »="130" y="194" w="173" h="204"/>
<sprite name="leg" x="33" y="189" w="B0" h="B4"/>
<sprite name="eyel" x="33" y="254" y="15" h="14"/>
<sprite name="eyer" x="E5" y="254" y="15" h="15"/>
<gsprite name="eyel2" »="T71" y="254" y="20" h="15"/>

<sprite name="eyer2" »="120" y="183" w="9" h="11"/>
<sprite name="|ip" w="1" y="270" w="36" h="39"/>
<gsprite name="|ip2" x="38" y="270" w="38" h="25"/>
</dir>
</dir>
</definitions>

</img>

(c) sprite data

Fig. 3. Generated Sprite

2. Animation Editing
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(a) frame editing

<7um| wversion="1.0"7>
<animat ions spr\tewteSheet—"W|tch spriteites’>
<anim name="witch” loops=
<cell index="0" delay="3" >
<sprite name="/witch/lip"
<sprite name="/witch/body”
<sprite name="/broom/head”
<sprite name="/broom/hand”
<sprite name="/broon/tail”
<sprite name="/witch/leg"
<sprite name="/witch/hat’ x="-63" v ="0"/>
<sprite name="/witch/lea" »="B8" v="24" z=' 4 angle="341.0"/>
</cell»
<cell index="1" delay="3"»
<sprite name="/witch/leg" x=" ?5 y="B7" _z="-13" angle="17.0" />
<sprite name="/witch/evel” I 6" 2="-4"/>
<sprite name="/witch/lip2" " z="-2" angle="341.0"/>
"1t angle="?.D"/>
/>
2="0" angle="12. 0" />

<sprite name="/broom/head”

<sprite name="/witch/body”

<sprite name="/broom/hand”

<sprite name="/broom/tail” " z="0" angle="353.0°/>

<sprite name="/witch/hat” w="-82" y="-B4" z="0" angle="355,0"/>
/<STTite name="/yitch/leg” x="6868" y="24" z="4" angle="350.0"/>
<frell>

<fanin>
</animations>

(d) animation data

Fig. 4. Generated Animation
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Table 3. Type of Animation Event

type property
repeatCount, duration, pivotX(%), pivotY(%),
rotate
formDegrees, toDegrees
scale duration, formXScale, fromYScale, toXScale,
toYScale, pivotX(%), pivotY (%),
alpha duration, fromAlpha, toAlpha
translate | duration, fromXDelta(%), toDelta(%)

3. Animation Rendering
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(a) PNG files

<animation-1ist xmins:android="http://schemas.android.com/apk/res/android™>
<item android:drawable="@drawvable/witch0”™ android:duration="150"/>
<item android:drawvable="ddrawvable/witch1”™ android:duration="150/>
<item android:drawable="ddrawvable/witch?2” android:duration="150/>
<item android:dravable="@drawable/witch3”™ android:duration="150"/>
<item android:dravable="@dravable/witchd” android:duration="1%0"/»
</animation-list>

(b) XML file for animation list
<7xml version=_1.0" encoding="utf-077
<set xmiIns:android="http://schemas.android.com/apk/resfandroid”
android: interpolator="@android:animfaccelerate_interpolator™>
<alpha
android:f romAIpha="0.0"
android:toAlpha="1.0"
android:duration="2000" />
<scale
android:fromXScale="0.5" android:toXScale="1.5"
android:from¥3cale="0.5" android:to¥3cale="1.5"
android:pivotX="50%" android:pivot¥="5H0X"
android:duration="2000" />

</set>

(c) XML file for animation effect

Fig. 5. Generated Data for Android—based Devices

4. Authoring Tools and Implementation Results

Aok A2 == Windows PC 3+, 78 do): Java 1
g3 JAEHEE ojwjo] & Lol AFe 4 JI=EF 1L
2] AFEA} QlE H| o]t Swing 0.2 TSI B =Fol A

Aekahe E e o FEINE 2ax A4S sl oy
oM Az mE [26]3 2ok (2961 SHolE )
Az AL QA =2 G992 AZs AA oluH| [

] AFETR 2ug T [I-H30IAE HAstd 42
o] ES A ~xeto|E WY Ao A3 shioltt. |
Y6(b) 1= AZgo|E ouA| S FaA A9 F2e thgst
Al ?i%ﬂff}oi ZePER ofyuo] e sk oludleld A

.

(a) Sprite Editing (b) Animation Editing

Fig. 6. Interactive Animation Authoring Tool
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Fig. 7. Implementation Result of Interactive Animation

V. Interactive Edutainment Contents
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Table 4. Interactive Gestures

application gestures control contents
. % Tap Qesture to put your
finger on the screen
Game b pross | A gesture with long
fingers on the screen
Moving the Gestures moving
U/D/L/R of L ) horizontally / vertically
o Swipe : 4
specific b with one finger
characters touching the screen
Moving Gestures to move or
Drag
the Page scroll screen elements
Miewiiie Double Flr?gers on the screen
twice pressed and
the Character Tap
released gestures
Gestures that touch two
Zooming Pinch fingers on the screen
the screen and move in different
directions
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Fig. 9. Main Screen of Electronic Storybooks

1. Introduction
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Fig. 10. Introduction Screen of Electronic Storybooks
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2. Story Viewing
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Fig. 8. Composition of Interactive Edutainment Contents
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4. Game Playing
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Table 5. Components of STEAM Game
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Table 6. Game with STEAM

STEAM contents
Understanding the path to the destination,
Science Understanding Algorithm Principles for Moving
Directions Using Buttons
Understand how to operate the button to find
Technology .
the route to the destination
Understanding software logic by selecting and
Engineering manipulating buttons to move to the target
point
Arts Understanding map  with various obstacles,
mission sound and music
Understanding the combination of buttons to
Mathematics move to the target point, distance calculation,
and direction switching for path search
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Fig. 13. Game Scenes with STEAM

4.3 Implementation Results of STEAM Game
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V. Conclusions

o 719 @x}%ﬁ} Gel e} w870l £AY
FAE A4 9 folel 45 SaE HEdol ol
o B9 U4 B30 G 1YL GeRel= SNOR A
$oh % walel $9H wAPAE B FRH A

B o) ool thed) ol Lok
AR, Ak e FE ool 4 e giat A2



Implementation of Android—-based Interactive Edutainment Contents

Using Authoring Tool Developed for Interactive Animation 79

ébiv} ol FalA ofureld ZH=E AFgo =M
TE Aol ohd el AR} QI H|o] 2 ke A

alo] AREAL7E GolatAl ABHEIH. ofjulo]d Fel=E
SHA Al 4= gl mgh Alokd A%ETE &

OAg wAE Agehsd a0l & 4 Aok
A, Ak ARETE FE AHHEE AFHAUE Z
xR AxEss TEssi. Ve exelel 2w ol
ok BaL eiAU F-EI} ¢fojF= Aol AR Aljkd Q)
BEEH AAEshs folse] FrE st 2am 3
T RS 1%?% FEAee & 2}% QIEIE B o wo]
orat R Fa 5

1

N Jo
o A% M

s =

b Therg

3

ol:o i
ol
c

Al

] % ol Abars ey} wpekA Bt sl
Zte 594 38t 7)e AAE 719 Wi STEAMS HE3)
A} A < il

Pk oY) WS

STl AEHEn ool S A% T oE
3 9 é@oﬂ e ATE BN AL E B Solsh
1o] QUEIE|s ool g A S gl A%
I @k olFo1d Sl Tt G kgl

fol

cOpea A\

REFERENCES

[1] Youn Sook Shi, “Design of Creativity Developmental Game
based on Edutainment”, Journal of The Korean Society
for Computer Game,(19), 2009.12, pp.125-130.

[2] Prospect of content industry in 2018 - Settlement in
2017 and Analysis of 2018 issues, 2018.1, Kocca.

[3] Chang Jo Lee, Nam Hae Kim, “Design and Implementation
of Interactive Educational Content Assimilation”, Journal
of the Korea Entertainment Industry Association 9(2),
2015.6, pp.329-343.

[4] Byung Soo Kim, Mi Ae Kang, Wook Kim, Gye Yeong
Kim, “An Authoring Tool Design for Interactive Animation
Contents based on Smartphone Platform”, Proceedings
of Symposium of the Korean Institute of communications
and Information Sciences, 2015.1, pp392-393.

[5] Jung Geun Woo, Su Mi Ji, Sung Gook Kim, Kyeong Deok
Woo, Ho Chul Choi, Jae ho Goo, Jeong Joong Lee, Cheol
whan Lee, Sung Wook Baik, “The Development of Intuitive
Authoring Tool for Interactive Contents”, Proceedings

of Korea Information Science Society, 36(1B), 2009.6,
pp.204-209.

[6] Chang Hyun Roh, Byung-Cheol Kim, “Development of
an Authoring Tool to Create Interactive 3D Convergence
Contents for Smart Learning”, Journal of Digital Contents
Society 17(5), 2016.10, pp.401-407.

“A Study on Activation of

Smartphone-based Animation Contents — Centering on

[7] Eun Kyoung Yoo,

Interactive Edutainment Animation”, The Korean
Journal of animation 7(2), 2011.06, pp.99-119.

[8] Hye Lyun Kwon, “Design and Implementation of the

electronic fairy tale book for the learning ability of the

infant”, Major in Computer Science Education, Ewha
Womans University, 2010.

[9] Young Sook Park - Dea Woo Park, “3D Graphic Nursery
Contents Developed by Mobile AR Technology”, Journal
of the Korea Institute of Information and Communication
Engineering 20(11), 2016.11, pp.2125-2130.

[10] Park Eun Young, Lee Kyung Ah, “The Proposal of

Contents Method for the Children's English Edutainme
nt”, Brand Design Research, 2014, pp.183 — 194.

[11] Young Ho Park, Yu Ran Yang, Ji Ae Kim, Young Ho
Park, Mok Ryun Kim, Yong Ik Yoon, Soon Bum Lim,
Jong Woo Lee, “ShK : A Mobile Contents for Studying
English Stories of Children”, Journal of Digital Contents
Society 10(1), 2009.03, pp.159-168.

[12] Du Beom Kim, Ajay Kumar G, Young Ho Chai, “A Study
on the NUI based Interactions in Virtual Environments”,
Society for Computational Design and Engineering,
2015.2, pp.5-7.

[13] Yoon Park, Janghoon Yang, “Design of Edutainment
Contents Using Motion Recognition for Enhancing
Sociability and Visual Perception of Children”, Journal
of the Korea Contents Association 15(7), 2015.07,
pp.170-180.

[14] Eui Sun Choi, Dae Chan Kim, In Hwan Oh, Byeong Jun
Yu, Jung Ho Kim, Sun Hee Park, “Edutainment Contents
Production Using 3D Motion Recognition Sensor”,
Proceedings of Korean Institute of Information
Technology Summer Conference, 2017.12, pp.207-208.

[15] Bak Seon Hui, Lee Jeong Bae, Sin Hyun-ho, “Edutainment
content production utilizing the leap motion device”
Proceedings of The Korea Contents Society,2015.5,
pp.345-346.

[16] Seon Hui Bak, Jeong Bae Lee, Eung Soo Kim, Chang
Jo Lee “Development of Edutainment Contents using
the Multi~touch Table Top Display”, Journal of Korea
Multimedia Society 18(12), 2015.12, pp.1569-1577.

[17] Chang Min Lim, Ji Ye Kim, Jong-Il Park, “Tabletop System
Using NUI”, Journal of Korea Multimedia Society 18(12),



80  Journal of The Korea Society of Computer and Information

2015.12, pp.1569-1577.

[18] G. Yakman and H. Lee, "Exploring the exemplary STEAM
education in the U.S. as a practical educational framework
for Korea," Journal of the Korea Association for Science
Education, Vol. 32, No. 6, pp.1072-1086, 2012.

[19] Baek, Soo Hee, Lim, Byung Ro, “A Study on Educational
Contents Design and Development of ‘H-STEAM’ Group
Play”, Journal of Korea Design Knowledge 33, 2015.3,
pp.255-264.

[20] Yun Jeong Nam, Hee Sun Kim, “Development of Robot
Contents for STEAM education, Journal of the Korea
Industrial Information Systems Research 20(1), 2015.02,
pp.9-18.

[21] Eun Hee Nam's Writing, Eun Bon Yang’s Drawing, “Little
Witch and Broom”, Publisher Kids M, Ltd, 2015.1.23.

Authors

- Mi-Young Song received the M.S. and
) Ph.D. degrees in Computer Engineering

from Dongguk University, Korea, in 1998

=7 and 2004, respectively Dr. Song is

currently a Professor in the Department of
Mobile Media, Suwon Women's University.

She is interested in Computer Games. Computer Graphics,
Computer Vision, Image Processing.



