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Abstract

The digital app-book is an advanced form of the electronic book (e-book), which attracts a lot of interests by the help of video,
sound, sensors and a variety of interactions. As mobile devices have evolved, the demand of digital app-books is also rising
substantially. However, the distribution of digital app-book contents is hard to meet the demand because the digital app-book requires
a lot of programming cost for the interaction. To resolve this problem, Was verified and implementation as a library function of the
interaction between device and user. The proposed library consists of three parts (user action recognition, device action, and content
action) and provides various user-device interaction functions by combining methods of each part, which can support source code
reusability, easy understanding and availability, and wide expandibility. The library was used in the development of natural science
education app-book contents. As a result, it could reduce a lot of code lines and facilitate more rapid app-book development.
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Table 1. User action recognition commands

User Actions Features Applicable Functions

screen contents forward/backward

Touch - Basic interface on smart devices like mouse clicks on PC platform . ) .
flipping, execution, selection

- Operation available on capacitive touch screen devices
- Common user experience

Multi-Touch ) _ Techniques detecting number of fingers pressed and measuring distance between Image scaling, image rotation
the fingers
- Basic interface on smart devices like mouse drags on PC platform screen contents flipping, page
Drag . . L oo
- User experience for page fliping on e-books and digital app-book flipping
Drag & Drop | - Basic .lnterface on smart d.eV|cels !lke moving an icon on PC platform to move ltem addition, Puzzle
an object to another location within screen contents
Sweep - Sweeping action on the smart device screen Drawing, erasing
Shake - Exclusive interface supported on smart devices Mixing

- (x, y, z) coordinate detection using gyroscope sensor

‘ACTION_UP’& 3} HAE £ 75 ik 245 olejgh &L
© oHIEEN vix|T &) QXS HAREZ WElY AP AR ARE 54 AEH R SRS 23%540101:
AFEARE] BRI SRE S dEF e oEe|th

F19f 71Esh oMEE & E71ES HAR A5 2

& E2 ==20|=0iM A@sts ojciof = o 7 2=
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Table 2. Media format and CODEC list supported on Android™®

ol E7} HQs}t) ‘ACTION POINTER DOWN’ o|HIE Types CODEC Supported File/Container Formats
2 F WA & AnlE 7]719ke] HA) AR RS & 1263 « 3GPP (.3gp)
@& 4 91O, ‘ACTION_POINTER UP’ o]tﬂlEi—t— = * MPEG-4 (mp4)
= * 3GPP (.3gp
WA 7Rt ole A1 B 58 4 2 A || s | - veecs (mp
Elx2Tde 83 ¢le oo g whHoz Anje laeo o MPEG-TS (1s)
71712] ©ZolS olAEH= Afo]2AHE AAE 0] L3 & MPEG-4 SP * 3GPP (.3gp)
= ‘_ S e \WebM (.webm)
271 &2 14 715l ot Z]—O]i/\igg AN = F VP8 ¢ Matroska(.mkv)
oA Al 7HA F(X, Y, 2)9 71¥7] 3 AFTFozZH AL AAC LC + 3GPP (30)
L2171 2ArlE 7)17]8 B Eae 9 22w o HE-AACV1 ¢ MPEG-4 (.mp4, .m4a)
- HE-AACv2 e ADTS raw AAC (.aac)
o ARE-glt}. & Eo] glo]d AYellA AsAke] 2o AAC ELD « MPEG-TS (1s)
& 2 243 o] 2ntE 71719 7]&7] WEtE AREARY AMR-NB . 3GPP (39p)
24 o)=2 sotste] 2 A52 FoaH AY o)A AMR-WE '
-1 0 xo].0 5~ o) FLAC e FLAC (.flac) only
s AYS AT 5 Tk Audio MP3 o MP3 (.mp3)
e Type 0 & 1 (.mid, .xmf, .mxmf)
2. 77| =2t o RTTTL/RTX (.rtttl, .rtx)
| I = MIDI e OTA (.ota)
¢ iMelody (.imy)
7] BARE AR B2 Q4R AF TS B o
=% ZE E'—EL 33]“?1 v}l-‘ﬂﬂ %‘9] ?é}i]l;——% O]%@l’ 7,(_]%, Vorbis ¢ Matroska (.mkv)
F94 A4, 28 A4 53} BEE 9P TAI, PCMIWAVE | » WAVE (wav)
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a) Magnet Attach(Contents action set)
public void attach(View v, ImageView dst_iv){
v.setX(dst_iv.getX());
v.setV(dst_iv.getV());
}

b) Drag & Drop(User action recognition set)
+ Magnet Attach(Contents action set)
= Interaction command(drop_attach)
public void drop_attach(ImageView drag iv, final ImageView
dst_iv, final int init_x, final int init_y){
drag_iv.setOnTouchListener (new View.OnTouchListener() {
@verride
public boolean onTouch(View v, Mot ionEvent event) {
int touchX = (int) event.getRawX();
int touchl = (int) event.getRawV();
switch (event.getAction()) {
case Mot ionkvent . ACTION MOVE:
v.setX(touchX - (v.getWidth() / 2));
v.setV(touchV - (v.getHeight ()));
brealk’
case Mot ionEvent . ACTION_UP:
If (dst_iv.getX() < touchX &€ touchX < dst_iv.getX()
+ dst_iv.getWidth() & dst_iv.getV() < touchl & touchY <
dst_iv.getV() + dst_iv.getHeight()) {
attach(v,dst_iv);
Jelsel
v.setX(init_x);
v.setV(init_y):
}
break:
}

return true;

/
A
/l
J21 3. FHIX SA HASe ARSAL S5 oA HAER ASAE HAES
Tt of
Fig. 3. Example of an interaction method including content operation
and user action methods
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User action recognition Interaction
commands
Gerizies i Interaction description
commands Device P
(or Contents) Before After
action commands
tap
touch_page User flips to next page by touch.
next_page
multi_touch
. User enables magnifier by
mt_si .
B multi-touch.
scailing_img
drag_drop
drop_attach User collects particular objects into a
box.
attach
drag User drags the rig ship from top to
drag_mov bottom in order to activates video
lay.
play_move pay
shake
. User shakes the erlenmeyer flask in
shake_img . S
order to mix some liquids.
play_img
sweep
% |User sweeps the top-layer image to
sweep_de find the bottom-layer objects
draw_erase

2 4. M4BNBS U5 T8 BY 78 o

Fig. 4. Combined commands to facilitate interactions
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(a) Apply Interaction library code
drop_attach(drag_iv, dst_iv, 0, 300);

(b) Not apply Interaction library code
public void drop_at tach(ImageView drag iv, final ImageView
dst_iv, final int init_x, final int init_y){
drag_iv.setOnTouchL istener(new View.OnTouchListener() {
@verride
public boolean onTouch(View v, MotionEvent event) {
int touchX = (int) event.getRawX();
int touchl = (int) event.getRawV();
switch (event.getAction()) {
case Mot ionEvent . ACTION MOVE -
v.setX(touchX ~ (v.getWidth() / 2));
v.setV(touchl - (v.getHeight ()));
break:
case Mot ionkvent . ACTION_UP:
if (dst_iv.getX() < touchX & touchX < dst_iv.getX()
+ dst_iv.getWidth() & dst_iv.getY() < touchY && touchl <
dst_iv.getV() + dst_iv.getHeight()) {
v.setX(dst_iv.getX());
v.setV(dst_iv.getV());
Jelsel
v.setX(0);
v.setV(300);

break:

return true;
/l
h
/

2l 5. Mok 2fo[Ez| A 0MS Al 45%8 78 of
Fig. 5. Example of interaction implementations when the proposed li-
brary is used or not used
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Table 3. Code lines of interaction commands
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Interaction command set
Number of lines Number of lines Number of lines
Interaction Interaction Interaction
commands | Using the proposed Original | commands Using the Original commands Using the Original
library proposed library proposed library
tap_mov 1 39 mt_mov 1 80 sweep_mov 1 102
tap_sound 1 19 mt_sound 1 60 sweep_sound 1 82
tap_vibrate 1 12 mt_vibrate 1 53 sweep_vibrate 1 75
tap_page 1 17 mt_page 1 58 sweep_page 1 80
tap_attach 1 10 mt_attach 1 49 sweep_attach 1 71
tap_img 1 14 mt_img 1 54 sweep_img 1 76
tap_si 1 12 mt_si 1 53 sweep_si 1 75
tap_de 3 68 mt_de 3 109 sweep_de 3 131
drag_mov 1 49 drop_mov 1 56 shake_mov 1 62
drag_sound 1 29 drop_sound 1 36 shake_sound 1 42
drag_vibrate 1 22 drop_vibrate 1 29 shake_vibrate 1 35
drag_page 1 27 drop_page 1 34 shake_page 1 40
drag_attach 1 20 drop_attach 1 27 shake_attach 1 33
drag_img 1 24 drop_img 1 31 shake_img 1 37
drag_si 1 22 drop_si 1 29 shake_si 1 35
drag_de 3 78 drop_de 3 85 shake_de 3 91
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