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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]

o

ERIE RIS L e
Qs e Bg o] Foigirh <l 1 i
of wg Fel=o] Wk AAF AGS o] Fo] HA
AU Q7% B} E3] AnlET]7|o|Ale] mS ol ke A

= im atar itk gho R frob who] 3 WA= oo}

} O],__ 2ntE 7] 7] o] EAslE Aoz oAtEtH 3]

JAtaEA G oleh= ]

= QHEE H o FEHOHE Zel =22 A% e Ao
ATH3].

o] dte] FAL 2 M=

G ARET B O FHIYME el
31, 3ol A= tERe= 7]

Ll

s

bl
Z
1 Bjols} AME] Sk S F4 AL
A=
4

2S935 7HH ‘c:f_ o1 E] @ E]

47l A= 5 )

3}04 *ﬁ%é‘ AL W5 GHE Fol7] 3f QIE

| FHIHE ZRlx2 dA7-s3t D §3AA) wo] 4

STEAM 74]01 of s A
At A2 Wit

4-@:}
qho.

Im N m> T

[I. Research Background

T,

NUI(Natural User
o sl AxE

QE
I ENIRC T EY
geen 2ax Alds

5
—t
D

=
o

(@]

@
il
-
oo
=
ro,

o,

1. Authoring Tools for Interactive Contents
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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

ofulold AefE GAlol A= 2utd 7]7]eA offuro] A
o] tEdle] & F AL ZH U ofuro]de] onjx] &
XML g2 Age). &, d3e] A% 5238 gl 2y dd
ojujx]go] shite] GIF B = A3HAY =R ol= 7|uke]
Aol A ofHlo] S FdshE P49 XML ¥} >y
A oW A& PNGE 3 Riise Jj 5(ab) w3k o wo]d
B9 9% "ask &4 7e AAg
At -5 ]

$- olo] tig AR

(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
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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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4. Game Playing
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4.1 Components of STEAM Game
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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
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