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1.3 EXTTARSVH

It is difficult to listen to music for hearing-impaired people because their ears cannot hear a
sound. However, they can enjoy music through vibration handed down to their bodies. Recently,
there are various techniques and applications that convert frequency of music into vibration to
feel music for hearing-impaired people. Therefore we developed an android application with
which hearing-impaired people can play a keyboard and enjoy music visually. When a user
connects a MIDI keyboard to the android terminal and plays music, the screen of the terminal
displays the animation of a character dancing with the music. In this study I implemented the
movement of the character corresponding to the sound. Finally we tested the application under
the same condition as hearing-impaired people.
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CPU : IntelR Core™ 2 Duo CPU E7400 @ 2.80GHz X 2

OS : Linux Ubuntul2.04 LTS

Android iR : Nexus7(2012)

MIDI #—7/R—K: KORG nano KEY

RFESE : Java

ERY 7L : Eclipse , Android Developer Tools ver22.2.1 , GIMP ver2.6.12
ER>473") : MIDI Driver
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4.1 FOAKRE

4.2 TIZA—=T3v
BENRBRGBEOMMCARBEDIICITEEED T = A—avIl DES~SKIREDEKRE DRFTERTSY
L—AT ZA=23VEWIFETE IR 2] 1499 —T D DBERDF—R—RIC—DF D7 X—avE
BY YT 2ETI2BYDT = A—>aV HER L BRI, Vv 7 (K 4.2-1), [BE (K 4.2-2) , /Y
Y4 (B4.2-3) . Fa235(4.2-4), /8989 (0 4.2-5) . 94> (B 4.2-6) . 1< (F 4.2-7) . T&EA (H
4.2-8).85(M4.2-9) . E0°(H4.2-10) . =t (M 4.2-11) . LD (M 4.2-12) TH B, BlEERTEISIE.

TNMMEDLBEIITERLIZ[3]. SNOD BB E xml 771 ILICT ZXA—>avE LT LT,

M4.2-1 2+v>7(droid_jump.xml)

-
T

4.2-2 [O&x (droid_kaiten.xml)




5,

&

4.2-3 N\vH4(droid_nicoban.xml)

-\ £

L. )

B 4.2-4 F%FE2(droid_furifuri.xml)

&

4.2-5 /X434 (droid_patapata.xml)

&

4.2-6 4% (droid_wink.xml)

I ~3

A

&

4.2-7 < (droid_cry.xml)



& &,
)

K 4.2-8 Z4&A (droid_kyoton.xml)

8%

4.2-9 %% (droid_angry.xml)

& |

4.2-10 Ev'(droid_happy.xml)

&= \E

w W

4.2-11 =t (droid_siawase.xml)

4.2-12 #F#KUL&H&(droid_sad.xml)



4.3 MIDI Driver

Android iR E MIDI ¥ —HR— KR %39 572612 Android USB MIDI Driver %Z{# L 7z[4], Android
USB MIDI Driver &l& MIDI 2578 DS54 75" T Android3.1 LD YT LYy AP AT —KT74IC
MIDI IS DE B PR A B ITHIENTED LIRS,
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4.4 onMidiNoteOn & onMidiNoteOff

MIDI Driver IZt& onMidiNoteOn & onMidiNoteOff &L D 2 DD AV Y KD FEFE T %, OnMidiNote
On B EF v2 X ILOREDE (/— k25— [5]) A MIDI F—K— KT SN B SN2 Xy K
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4.6.1 onMidiNoteOn TODALIE

d—H—H MIDI F—R—RDHZEBW AL /<& XITAY YR onMidiNoteOn AU H IN S, 4.6.1
IC onMidiNoteOn DL ARY, ZZTHIH note ITIFBINE B D/ — N F U= A>TW3S,
@ FWEEEELS noteNumber[note]il true Ztv b9 %, ZDBELF noteNumber[note]ld £ TDRE 3T
BIRTEDIREAE KL THBLERITHB,0~127 FT/— U N—DHZBDTHEIIH A XL 128 £ 5, true
NEBENHINTVWDIREERL. false IXBBEAISIEIBHENTVIREETRT,
@ /—hFvN—note & 12 (FRE) TE>/RYUICHIET 27 = XA—>3v %7 = A—aV 5l noteAnime
MPORYHL T =A—YavEa—Ilteybd 3,
@ E1—D"ST=A—2avERYHT,
@ 7 =A—avERKRTS,

public void onMidiNoteOn(final MidilnputDevice sender, int cable, int channel, int note, int
velocity) {

~ B~
noteNumber.set(note,true); //OBINFEBICHLT true v b
mImageAnimation.setBackgroundResource

( noteAnime[ note % 12 ] ); //@TF=A—=>avaEtEyh
AnimationDrawable anim = (AnimationDrawable)
mImageAnimation.getBackground(); [/@E1—DBT = A—=avERYHL
anim.start(); O =S C V]

4.6.1 onMidiNoteOn DALIERHZA

4.6.2 onMidiNoteOff TDALIE
21— =D MIDI F—KR—RDHZEBENSIEEREL & X onMidiNote Off ANIFVHIN D, B 4.6.2
IC onMidiNoteOff DAL AR Y, ¥iLWBI# note ICITIRIN/BBD /—h U N—HA2>TW3,
@ RIEBEZF noteNumber[note]lC false v g 5,
Q@ 2 TORBHOIELBENTZD isSEmpty() AV YR THEERT 5, ZO XV Y RIZ2TOERIDED false (C7R>
TW3BIHA true 289,
@ 2 TORERBISIEAMNTWLTZXA—>avEEILET D,
@ TDREICR T,

public void onMidiNoteOff(final MidilnputDevice sender, int cable, int channel, int note, int
velocity) {

~ B~
noteNumber.set(note,false); //OBINHEBITHH LT false &y b
if( noteNumber.isEmpty() ){ //@ ETORBOKREEFTVY
((AnimationDrawable)mImageAnimation
.getBackground()).stop(); [/@ T = A=3vDELE
mImageAnimation.setBackground
Resource( R.drawable.frame2_2 ); //@ TTDIRREICRY

K 4.6.2 onMidiNoteOff DALIRRZ
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