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ABSTRACT

The objective of this project is to create the basic hands-free virtual piano
game for entertainment and innovative playing with 3D input device called Leap
Motion. Users can control playing hands-freely without touching keyboard or mouse.
And, there is tutorial mode so that the game is also suitable for beginners. The work
is divided into two parts. The first part is about the virtual piano game using Unity
program which is the software used to develop the 3D game on Windows OS. The
designed piano game includes the characteristics of the instrument, sounds of notes
and positions of notes. The second part is about applying a Leap Motion device to
control the piano thfough gestures and positions of fingers by human input
processing. After testing the game, it is found that users can control the piano with

their hands on the air, and the virtual piano can give the correct sounds.
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Hands.Fingers() [12] n19t3onlde1udrfousassdnanuisnionldaulaainaids

Finger.type() [13] Ingnasszyvdiavesiiifaaslunieluindu daldddadesiolud
TYPE_THUMB #a#ialds TYPE_INDEX floilnd TYPE MIDDLE fefianana TYPE RING Ao

{779 wag TYPE_PINKY Aedanee

M15199 2.2 Swandenidlenarusaisenlyauls

YLAUDIRINUT fulsreandeninile
long frameld
int handld
int fingerld
float timeVisible
Vector tipPosition
Vector tipVelocity
Vector direction
Vector stabilizedTipPosition
float width
float length
Finger FingerType type




Tned

- frameld
handld
fingerld
timeVisible
tipPosition
tipVelocity
Direction
stabilizedTipPosition
width
length

type

13

A ID vaunsuindefusing
fa 1D vaslletenilidienusing

A 1D vestilleNiusing

=

- a g & ¢ PE%
Ao sraziuaniuiiiie sveriigunsalaninsansinduls
Ao Muruaveslateiiile

Ao ASvasatethile

fig Nien1sveelaile

Ao muvdsUaneihlefades

Ao Anuninaedyvasiaie

AD ANNEIVBITNED

= = qy o

Ao vliavesthile

L2 =l

U

4) gunsal: gunsainddludunsiadulanesiisusimsansyuen

L3 =l

'
L =

Fegunsalaziimuen viawagasinininge fagui 2.10 aunsalsvgnuanilag Tool Class

Y

SU# 2.10 Tuinagunsa]

Q2

5) yiwns: gandksvesdlluduiussuuuunmsiedauln wu v

Feprauansiannunddavesdliuiomds wazsisnuvimsidunald wuderdudeya

nsAnmunisindeulnidun wu daflauariio viamisezgnuanslae Gesture Class

wazAaTatian lawn 29nau (CircleGesture), MIuAE (KeyTapGesture, ScreenTapGesture)

wagn15la (SwipeGesture) Unuun1sAnmunisiadaulnilaegenduwisvasduludy

Aegul 2.11 lneneuldvimislumsussyndldanu deadaldnunssuidmiuudaginna

AanafildmunNAe enableGesture() anunsaldiiadaldaunmsiuiussinvvasimadily
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(n) Wnau-Gaaduenay

(A) NMswrz-n1seaaubmlaeniseee Q) nasuazintige-nsiedeulmlnenisuny

geinnautluiun PUN0ADNNLADTAIBTILUL LIRS
JUT 2.11 sUsuunsindeulnasing 9

6) Msiaaaulm
nMsUszMMIMuYsTIMIBIN sndoulmnugiulunis
= - | =t -
wWasuuUawesllevesgldlutiszezinamila mamdeulmisrsaunisena n1suyuLazns

wuas (Msieuudasludumia) Asgun 2.12

o8

Scale Y L R°.'°f‘°“ ‘

JUTT 2.12 mamdeubmiugiulunisivdsuulasvesevesly
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2.2.3 [ §uLwasnIN

AIUANUNITAIUINTBYanIsAan1L zlasuniniduiges
(raw sensor images) AndesesaUludy fasuil 2.13 deyanmazsmsinaeuaing
1995988 unsusn uazn1sdFeuifisudeyaiifesnisanugniesduiumuiniioy
yauaud annsaldnmidugesifonslinuuvuanads Tasamresisbaiieasauss

vosdulutuAnAsiuyariluaiiousss (VR Headset)

JUT 2.13 nmwdumesigniieuiuyamagey

224  lasadanugu

gL SveLAUTNIUYITY service Suuu Windows #138v197u
U daemon $uuu Mac war Linux Tnssenduisitiendafugunsaiduluduriiy
9 USB woundnduesduluduiilaldoudnfasnmsvesduluduiosutonanmsfinn
msindeulm msfuteyaresduluduain service vosduludutiu soK vesduluduayln
Fosmamadeuseuuuiuiindunedine Suiemunsdeuresstisaianeundinduves
auludulalunargawlusunsy

wiAndumesine [ Juduimesiven1ulavsi3 dynamic loading
laus3ididousefy senvice vavivludu warlidoyanisdnmiunisindeulnafy
woundindu Tasaruisadeudanulausilnense fanrwifisesfuienun 5 1w
Usznaulufeniwn C++ Objective-C Java C# uar Python dsanunsaidenldaruniwla

Al@a1n 5 A9l
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_—'rﬂ Leap Service m—  @m |eqp Settings App

Foreground
Leap-enabled Application

(3]

Background
s -€0p-enabled Application

4

U7 2.14 mydwayaliueundinduvesduluduindaldanu

NNFUT 2.14 uanensdatayalieundinduresduliutuildnlgau fd
1. service wasiiluduldSumsudeyarngunsalduluduriunie USB 9nliy
Uszgudanateyakazdelddoneundintuvesdvluduiilaldaiu lned1sudy

service aoyan1sAnnulufueundinduiiuay (Foreground) ity agrdlsfinn
service anunsadsriasvelumssudoyaluseundindunlailisuey (Background) I

2. weundinduresduludurinnuuenann service waetrelinunouinmesly
nsseenauladu weundwtuvesauTududiu Control Panel applet Uu Windows wagidu
WAL Mac OS X

3. waUndiadu Foreground fudayanisinmiunisiadeulniain serice
weuwdndurosduludumunsadonsioluds service vasduludulngldlaus Huiinauludy
weunaatuaunsaidonlessulauniiuiinauludulrenss (C++ way Objective-C) wie
AUMSTUSUNTUAIEATY Java, C# Way Python aenslnagnanils

4. \fleuaundiatuvesdvluduiilalinuiinsgadsnaideuso service s
adluduagngadedoya ueundinduazvinaulu Backeround wazdedsesvasudoya

\ieaglu Background wén n1sssAnvzgnivunlaesuoUndndy Foreground
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2.3 ganaudsuasgunsalauTuduls)

mmvaugunsaiavludulsvnavlumediulsenaueninuisuazgeniuas
ginursvasguniaidvluty Uszneulundesdunsuseawnaile 2 duazlw LED Suvuse
3 i Wuwesndesdestuluduuu (fegunsalaglunuisiu) Mgudl 2.6 sowduIsves

g
2 = = oy

gunsaifivludu aldsudeyalduigesuariinseiteyatl lnsianizlio drflouazuoy

& =l

gawawIsazinulueanigluvesuywdlivazivsuifisunuudiaosdudeyaiduiaes

Y

Wemdeyafivunzauign dnmsiwseideyairusesuvuiiazisuuas service agas

U

deyaudazinsuludueundindunaldgunsaiduludu agusufivaundndulsisy

)
Usenaufmesiunusanuiiuardoyaiidnmy ity Seuariaiie vewiuasvesgunsal
avludurhrnuduuinis (Windows) ¥3e daemon (Mac kag Linux) vumaufiaines
weUndinduiileligunsaidulsdumansodeusenvudnisilneldlavsiuuulauiinves
guUnsalavludu Tnodnmden AP IFHudiundawasgunsaidiudu SOK wouwdinduiiu
annsnifeuseruigimies WebSocket flaarlneuinisid Websocket Tifogamsiinmy

Hudemmuiidaguuuy JSON duenilienuremsimestaya
2.3.1) manssirlWauaznagaulusunsuiFusiu

1) A3ulvan Leap Motion SDK agaainiiulasinwmuieansuas(s]

wazilaagasgunsnituladu
2) Wantieereuloatazluilnawmasiiegisly SDK

3) Laanamﬂmmaa’w Sample.cs mmﬂummaumgmﬁa’l%’

Tumsiudy awnsadsudelndfiogudwazadrelnd Sample.cs lud#idneiudn

Plulwawnosil tufe mafulndifegieldensds

a) Tulwd sample.cs vyl 1%ifiu LeapNameSpace ﬁ@gﬂﬁ 2.15
ilednadenmagunsaiduludy

using leap;

JUA 2.15 LeapNameSpace dmiug1adenaragunsaiduludu



' | '
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5) WnlasIds 19N A1 BUAlUSWATUAIEIFISUN 2.16 B9Ads

U

bt 18

ruansderuiiesegafiouasselidoudoyavinuliufinvineny

class Sample
{
public static void Main ()
{
// Keep this process running until Enter is pressed
Console.WritelLine ("Press Enter to quit...");
Console.ReadLine ()

JUT 2.16 Iassadhadieivualusunsuiiduansfimmensauldau

2.3.2) Msidauda

Junouneldfiensiiudaudndnisaivanadlulysunsudegui 2.17

gavhuthdunsilensefugunsaiduladu

class Sample

{
public static void Main ()

{

Controller controller = new Controller ();

// Keep this process running until Enter is pressed
Console.WritelLine ("Press Enter to quit..."):
Console.ReadLine ()

JUT 2.17 Wudaulndnmsaivauadlulusunsy

Fearedoudndnismunuazideunefuuinsgunsnidvludulas saludfuazidossan
nsieuneudlvrarunsoudeyanisinniuldlasld ControllerFrame() Souidng
nsmuauazdsteyadauanugfianmsalfiiosuteyanishinmu annuziand 1
Connect Device way Frame Ready anugnisifenseargnasflonsundinduiioudety
unisgunsaldvluduilouiesudr anuzvesnisilensdegunsniazgndsly
Wegunsaiduludunienlinudeeranfulituiiuganndendoniodeidouudn

d1udn1uLves Frame Ready 9zgnasisdaifloisudnishianiuvionsiadulvg
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= ]

dunsuAuuzdinisldouluimtedaly Fevnsifiunata Samplelistener asluldsunsy

=

WerhnuaanduidnnIsanugiIgun 2.18 uagyinmsaesiumdsiiedng

class Samplelistener
{

public void OnServiceConnect (object sender,
ConnectionEventArgs args)

{

Console.Writeline ("Service Connected"):;

}

public void OnConnect (object sender, DeviceEventArgs args)
{
Console.Writeline("Connected");

}

public void OnFrame (object sender, FrameEventArgs args)
{
Console.WriteLine ("Frame Available.");
!
}

class Sample
{
public static wvoid Main ()
{
Controller controller = new Controller ();
SamplelListener listener = new Samplelistener();
controller.Connect += listener.OnServiceConnect;
controller.Device += listener.OnConnect;
controller.FrameReady += listener.OnFrame;

#Keep this process running until Enter is pressed

Console.WritelLine ("Press Enter to quit...");
Console.ReadLine ();

controller.Removelistener (listener);
contrcller.Dispose ();

JU# 2.18 mana SampleListener armwuuaiandusidnnisaniue

wasnnadeulusunsuAIegIussuiesnnyneg19gnaes (Laziieudesninuisyes
aunsaiavTudu) aziiutoniny "Service Connected" Wag "Connected” WARIUURTIA
wiesiidamusieyn "Frame Available” vinfdsianaaiietunasliaunsailalainfa

nanvneslsatuisavendudreindeldineSudnWaurgendulin(m
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wazdelaimuiinudgmlunisiauueundiaturesgunsaiduludul fasadantisng
Leap Motion Control Panel #agul 2.19 u3a visualizer lun1smsasaou Tusunsud
wwansndayanisiamunisiedeulmvesgunsafavludunazansaSouifioudsd
dululusunsufudsiiviulundostieadrenm @14 AP Featy) Wonsnuayseydam
CRPRIEIRE

R | Leap Malion Control Panel = X

General Troubleshosting About
Troubleshooting Dewice Status
Show Software Log
service Stotes: RN
Diagnastic Visualizer

Davice Stacus. N

Report Software lssue
Restore Delault Semtings. catbration Status [N
[ tow Resource Mode Tracking Stetus: (NN
Reduces performance and bandwidth of the Lesp Maticn Controller
1o imprave reliobilfty on slower camputers, PR —
[~ Avol Poor Pertormance
Autamatically pause tracking when bad condeions are detected. ghting Stetvs: [N
v S

¥ the sensors on the Leap Motion controller are knacked out of their
Initial alignment, the device must be recalibrated. Foor calibration
cen cause:

= Persstent jumpiness

= Frequent discontinuities in Lhe rockng dota

= Aberrations w tracking data that occur anly in certan areas of the
field of views

= Poor Iracking ronge

Recalibrate Device Get Help woth Recakbration

o] ot |

sU# 2.19 wthsng Leap Motion Control Panel

1) @01y Connect Device Lilpaautdndn1smauaANdaunaiuuings

gunsaiauluduladniadeavdsniug Connect Device uigunsaiazlidsoyauuuaniuds

2) @0uy Frame Ready Toyanisdamuluszuuvasgunsaiduludu
Tugduvuveamisuing ausnenliingsuainneulnsaines mdsnildideudeuar
guUnsaifdeansuile) Tasidenld ControllerFrame() fdan1saanuglng Asvaniug
Frame Ready 1nlyfl#$uaiuisaiddeuifisudn ID Autsugavinefivszutana

e ndlnsulnyvideld
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2.4 dUluduldanusuiulusunsugiinls]

fhmuauadluduinnuiiewazihiowaz s iy miudiuasfiana
Tneldnantesuariiniiuuiudige Marvquatnisofnsuuyayilaadouass
(VR Headset) visaldauuulfi

seuuvesmImuAualludulsenaumegunsalaninuiiuayasnusznauves
gondwIsiinulumeianiofueuvuleaineufinned ssrusenovesgenduag
Anneinmiignudnlaeeiamiuavdsdeyanisianulugaueundindy Udnduvesduly
Fuillfrusuiulusunsugiiesdeuderuuinsiiielildtoyn ansuesiudnsuiiuva
AfpveadUluduluSessuuinavedusinsugdi andusuazdruildsivaziBoavesnm
(Graphic Assets) fiiunfinduind ldiedensifiy 3 87 uagn1smununisiedouln

[

medlolugminlulusunsugn

2.4.1 STUUNNA

TUsunsugdiilysyuuidadiedne uwnu Z ssdifanensesiutiuiu APl

= o ot 2/ | a‘j ! a L3 g v !
vesdulutu geldsyuuiiaiienin venaintuaniudululusunsugBRldnureiuns
Tuvnue? AP vesiuluduldmefiofiuns Yandunieluariuiazulastoyanisfianiuli

Idszuuiiindledng fagun 2.20 way 2.21 aud1du wazainassegnislagliniemns

<

JUA 2.20 syuuinavasiusunsugngeuvivuugunsalayludu
Turenmuuvaiudsee
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U7 2.21 seuuiiniledneveslusunsugiindeuriuuugunsalavluduuuulse

v

2.4.2 N15ANNIUIID

dmugudluduldisuigesuatuazuadunsisn lneduasiiyunes
Useunod 150 aemuaeiivssdndninlusseguseuin 0.03 83 0.6 luns twllogunsal
a3UR 2.22 way 2.23 mudeiu

G

JUN 2.22 FBnsieenuaziuUsednsnmmsiusuasinanuiiennyuues

Y9N TN UUAILATYY
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JUT 2.23 yumesnsmvandludusmeiiolulwuauuiulfy

2.4.3 Asset 19

Asset v@9fUTudud 1 mivlusunsugdfazdsenaunaeg prefab
A Al w W & | Y a & A YA AW
Hoanunsaldnuloias Wumegrlunsadne prefab feduwes Flunisasrafiereain

AaNlWLLUA (Component) dmsuliudiuvesiiauasinfeulmauaiumaituls 519 mesh

@ A

WifuBwdunszgnieuaziddougy mesh lnsnsuyunszgn wazidouddediafioadns
n51%n &9 LeapHandController Class a¢dnnsdsfllauazueyndiadunishanudoyaly

deflowazilafia lae HandModel Class wag FingerModel Class 1unatafiugiud1niy

o
= o=y

awultuiiouayiile 1ng Asset TouuUAI9e LARIRIRITIIN 2.3

M5 2.3 Asset LBUUURATNY)

v
ol

Yiig Prefabs fisiq A9819
Capsule CapsuleHand Core Assets
Procedural PolyHand1/2/3 Hand Module
Hands
Rigged Hands | PepperBaseCut, Hands Module
PepperBaseFull f
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A5 2.3 (fD) Asset TolUUAIY

Yiin Prefabs figig A0E19
Low Polygon | LoPoly Rigged Hand | Hands Module
Hands
Physics RigidHand, Core Assets
Hands RigidFullHand,
RigidRoundHand,
ThickRigidHand
Interaction BrushHand Interaction (invisible)
Hands Engine Module
Attachment | HandAttachments Attachments
Hands Module

2.5 WUsunsuglA[o)

Tusunsugdl (Unity) \ulusunsuadiang anunsonesmasuuunanvesulily
waw ﬁImaLLwamWa%mﬁIﬂiLLﬂimgﬁﬁiaﬁuaamlﬂumams oA Web, PC, Mac, iOS,
Android, Windows Phone, Blackberry, Xbox Wag PlayStation mWi?i,I‘uaﬂIUiLLﬂiuQﬁéf
flaguft 2.24 BsvharuvesTusunsugdasuasialusian Selinnw C# wie Javascript
Tnaneduiufivvesunaanesutug Tngldrdaiiu APl vas Unity igldawenuse

Warufidanuvannvate anduulunisviho Geugldhauagldnullden

= v

TUsunsugRATS1uAT Asset dmsunisdevialvan Uandu uaz Asset A9

@t I Vel o o

uananildedineviengugliniidiuiuinn ilvanszeziiauntyniaiegluguau

U

LAENAILITUINURRDINIS P8 LAY ELAINLNT



25

b @

/dudaeaaan;
FewEgeean

JUM 2.24 anwsaveslusunsuyiln

2.5.1 fifnu

8 o

lWsunsugdamuizdmiunisasianuvs 2 fduay 3 08 Heasns
Tusalndlulusunsug i n1sdeninunsendne 20 %3 3D awiuANISFIAIUINEENS
d1915U Unity Editor wau laidnawazgnindiunduiiula (texture) wiaalu syl (sprite)

gusnaaulvunsewing 2D vse 3D lanaaanatlaelumdsfalvuafinsatidilenouisy

=l o

asalusian Wusu inuuseameng 9 S

8/
s e DN

- w3 §if: dnagldsunsusvinde 3 Tamedaguay Ruluanau

q

| 4 i
=y = (=3 g u =

#uireanudauland (GameObjects) ialiusngiluaninuinden Mazas asTng
alanveanu Aeguyl 2.25 ndssaiusadielavisnislunazsou 4 ainlded1adaszaig
wesaziialenuass inu 3 7 dnuanwminlagly Perspective Aufiseglndndes Jng

VURININRTU dnSunuanuafinsatumesulstazsuaululuug 3D

o

U 2.25 an 3 TR



26

- Orthographic 3 #ifi: inuvrunuldgunsusviadn 3 I8 wnszldndos
Orthographic uy Perspective Sadumaiamlufildluny Tiyuuewinyugs wazuienss
Sendn 2.5 8@ Asguit 2.26 dradranuluguuuuilaasly Editor lulvua 3D feudan

agldiu Perspective urvrfansanunsaldaudie Asset warluima 3 IR avtiuazdas

Lﬂ?aauymawaaﬂé’amasmﬂu‘.‘JuLwU Orthographic

5UT 2.26 1 3 SATldLes Orthographic

- X 2 88 viaeinuldnsminuui (flat graphics) ueasesenan alusv
Falufigunsusvradia 3 18 adruduninuuy wagndesvaunuldiy Perspective

aguit 2.27 dwsuinuussanilaasidusiu Editor lulvun 20

gﬂﬁ 2.27 vy 2 4R

- inu 2 A Lagldnsa?in 3 88: 1nu 2 88 vianuldgunsasvada

3 ARAMSUAS 1 EN INIIRFaLLaEfIazAT wAAAANISEULNILTY 2 TR enflegiagu

=

nasd1LARY UL NAUlUAUT (side-scrolling) wavdiauauisaindoudilu 2 O7

1
b =

ANFUN 2.28

=)

wadinudadldluea 3 ffdwsuguassalunuuasldndas Perspective 3 I
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wnadszianiiuneasaiondn 2.5 38 fainnmsiaunuazdu 2 38 widlugazasrany

9 '
a e a o

geluwa 3 IR faumITSuAy Editor Tulvum 3D

U7 2.28 RnpIvBANULUY side-scrolling

- inuuaznsin 2 §if Tneléndas Perspective: sUuuuEidudnguuun
nilweuny 2 fafdenlagldngiiin 2 37 udldiuuesndes Perspective tiolhindoud
WUy parallax scrolling @adumnuuy cardboard theater fins navumazidunuuwuy
widnmsTiszgemereganndes Magudl 2.29 edslsfoumsdsulnunnisaendeslud

Perspective waglvunyuuesani 30

5UT1 2.29 \nugULUY cardboard theater 2 &if

2.5.2 NNfNeN159ineu

wiwsmsvhaweddsunsugBhudaldidunarsdiuges Asgum 2.30
Fantharandniaail
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JUT 230 wildansvinaugeslusinsugin

1. wihse Scene Wumihasfivseninlusniimdsieudingeslsthe way
ausndnnsingaelel 1w ndes was lowing daglunuvieluea 3 08 anaunsodiu
nmlngsamveunuwaznisvdundesiulant Fweiuafiauviduiiiu fauveana
arlalausoneadile

2. wifis Console dudiuFeuiaiiountiisvendeyaungianun wnduiny
faufianainezlsinty szndnmatuulundienst siufensldmds print); nie
Debug.Log(); Aaeluflunthansdiuiy

3. wihAne Hierarchy miansias uanesien1sinudeuanfvamingg Scene
fidudaey Svthiiveniluainduiinudeuandeylsegiing

4. wifwng Game Wudiuiuansmsviauveaniluain viliueadiunimw
anuguazmsvhanesiagiegaeluaniiainetu

5. wieng Project 18udnfildlunisifiu Asset Ansqdeutiluadiany i
ansUARfldimunmuguiung Tina 30 Al dumazamdeTnginerlung Aui

Inddsw3eifle Tngduiuu (Prefab) wasdu
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6. M4 Inspector WA NHzLARNAAMALTRANIVELNLDRULINATIAIAY
svidenay lidnezdushunds vuim favne sudstayauasieddumnsgideulfnifud

Tusag

2.5.3 M3y uaaIun

woAnssuvaunudauandgnaluAulaeAsulniuue (Component)
Auulufung uazanansaadineulmuudldiedlaeldaniud (scripts) Seaelauisa
vidnines (trigger) anuzluiny Ufuildsunmandivesnenlmiuuddenarsiull wa
nevausssedunavesfliarulunuuieants Wsunsugdisessv 2 munlusunsy
ufe w1 C# uag UnityScript dafiunmwfiesniuusnifteldiulusunsugdilasianie
WarRILIL19n JavaScript uenaIndnwdugegneniw NET Tuaunsatanldfu
Tusunsugdaldfianusaneslng oLL Fidiuld ansudSuduasiidnunedegui 231
anduRazBeusrunsiuntelulysunsulnsparanislufiFanin MonoBehaviour
Faduriiavesfiuiiderdmiumaainwseinnvesaesinuudfiami sanuuluuinudou
and ynafeiinuvansuiveseenlnuudldfuinudeuiand svadredoiivsenia
TunsFenldinglusidsimualnsusiuuy Jermatmnandeludiiass feraauazdelna

zfpanliaufuiadaldiuansudvasaaulnuuanaziuulufunudauand

using UnityEngine;
using System.Collecticns;

public Class MainPlayer : MonoBehaviour {

// Use this for initialization
volid Starty W {
I

// Update is called once per frame
void Update () {
}

U 2.31 aruUsusy
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flaeailenduiinvualinglunana feWaidu Update 1uiildldnfinzusuusauazudlomsy
Tifuinudauand Fenasiufiinsindeulv mavininesuazmsmevaussredunnuesyld
n309u Waldaruilendu Update ivamsa@iuds e1un1saenILayasanisiiaudariu
wnudeulanAdy 9 feuiiarldnisnseyirluing wasHaidu Start avgniFenlaslusunsy
| =i I & A ! = & Qs =l & & (=] a Q [
feufnuaziau YuReneuiilaidu Update aggniioniduniausn uwasiduiiivanzdmsy
nsssuaule 9 aA3us UnityScript vne1uumanasiuandun C# Wantes Wendu Start uas
= I

Update fanununeieniu ualidldusemananadegiednau ansunazdoindunisivun

AAE@A1N MonoBehaviour wazlddaandalwdvesanSunly Asset

2.6 MIDI[14]

MIDI %38 #1855 1N TUTEA AT DIAUATUULATYA (Music Instrument
Digital Interface) \ulnsinpean1asg1u Tnauszuumsinsedeansnisnusivasgunsal
dudnvseidndviaaunt 1wy reufames Fufluwes Fimuwes endluga weunaes
s Felddyyalnihuuuidvialumsddoyasyinsgunsaifidode doyatamun
wagluguvesidsezluduniowmusiiiliududusiinle (Note ON), seiunILes
(Velocity) uazididug munuastRlewzveaaiomnumiiazade somaiidulwddd
wuuRdvia v lRlad MDl Svunditdnunn uazdnaeufinnesaiunsatrdoyadivai
iniailinesianefuaritowuniamsndearsiulfes sauysallashuszuudd

wasgrufsafunsldyamds MID! i38ndn General MIDI (GM) Usgnausiae
aszddyFosnistimununsgutusiantssesiumds MIDI iy Fassasiunisuiu
anuseiliin uasdendulfednsdon 24 Tamfaudu Hufy et mundsaaiowuns
4y MDI Favn 128 4lin Fearsandesieiindsegfae Ingazinisutsngueaniy
16 ngy Fonin uilnd (Patch) Femsdt 2.4 TnelutSyadwuslivinoia 1 FeReuing
yaaTelunazAmsifimes M0l veudeadelufldlumsimusliiadosdunneidsauas

deadudeals wansdansen 2.5 dansldauaznanisluundaly
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A5 2.4 WARTUDIATOINUAS L MIDI

NIUELAY Founnd LAY Founad
1 Jalu (Piano) 9 m3esaull (Reed)
2 in3asfnszvulasufin 10 | wdesdhaulsd (Pipe)

(Chromatic Percussion)

3 985WnY (Organ) 11 | ausstdensignt (Synth Lead)

4 An1g (Guitar) 12 | wluduasiest (Synth Pad)

5 \Ud (Bass) 13 | lonAdsasea (Synth Effects)
6 \30dae (Strings) 14 wrspwmuniiudles (Ethnic)

7 WAUAT (Ensemble) 15 \A3BIRNTENIU (Percussive)

8 \nSealmeanies (Brass) 16 | @eaening (Sound Effects)

f151971 2.5 AnTimeslunisie MIDI veately

Wusiwusliesosduesiemdsadaadeslaniuiseanis

Octave | C CH D D# E = F# G G#H A At B

0 0 1 2 3 4 5 6 7 8 9 10 | 11

1 15| 13 14 1IN (A7 VAR | IPNFEL | 20 22| 23

2 A P g5 | =26) XN (€20 [/ gt 32 | €% y@d | 35

3 SNNIPV S8 | V4R, [>4] az | 43 aa | 45 | 46 | 47

4 48 | MRINOC § 6L | 52 | 534 54 NES PEH 57 | 58 | 59

5 60 | 61 | 672 Dbl | 65 L 66 67| 68 | 63 | 70 | 71

6 21 13 | M| 75 |76 |7 T8 [49 | 80 | BL | 82 | &3

7 84 | 8 | 86| 8 [ 88 | 89 | 90 | 91 [ 92 [ 93 | 94 | 95

8 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107
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2.6.1 @eauuRIvia (Digital Audio)

Fysrandesiidsunanlulasiuy wdosdunsieides wisuaumnd vie

(]

MAuasinlaiduerneg Mnsssued wasfiadetu udnideyailauvasdudynyn

aa & w | @ a & =l o |
Adva Fedeyavegndulveglugiuvuresdn warlud Taaidendnsinisdudoya

#leun 13endn “ Sampling Rate ” uazduruvesdoyadildiSundn “Sampling Size”
Faazduiimuanunmveadesfildannmsiaudssuuuadva

maiivteyaidesuuuidviassdvunteyalug vhlddesdduiioniud
LAENTNYINTUUNUIBUTENIANANATIUINNT1 MIDI Az LannaldvaInvang wazidu
555U%1Hn31 MIDI 110 EeswuuiIvadinules asagjmqmmﬁ 44.1 kHz, 22.05 kHz way
11.023 kHz @il Sampling Size 1fu 8 9n uaz 16 In lnef Sampling Rate wag Sampling

Size Ngeandnalvinnunimvesdesiifng

ANTeH 2.6 Lansgmsnsdutoua Sampling Rate

Sampling Rate Sampling Size Stereo 38 Mono §1u2u Byte 7
(kH2) (bit) 14 1 3wl
44.10 16 Stereo 8.5 MB
44.10 16 Mono 5.25 MB
44.10 8 Stereo 5.25 MB
44.10 8 Mono 2.6 MB
22.05 16 Stereo 5.25 MB
22.05 16 Mono 2.5 MB
22.05 8 Stereo 2.6 MB
22.05 8 Mono 1.3 MB
11.03 8 Stereo 1.3 MB
11.08 8 Mono 650 MB
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2.7 Fusluwes

\nFesdunTIERdns e duSluiwes (synthesizen) fie wiasnusdidnnseind
Pfiuszasawlunndndes TaevldAeduy alwinduandiesty senuuuanileats
Aosiandlaglfinadadiieg wu msdiides, nfsanides, msduasiendenienn wie
msvilindudesfinitouguisly Wudy Suslewesaunsandntindedldreudionts
warfsansnasndoudeuniomunity q wieausaviliindnvazveadewuulvalld

a  a LY a6 L3 & o = e =
Fusluwesdinvzgnauanluguuuvvesdduaia uanantudlisinunu (Controller) 8n

[
= =f

nanggunuuAgnanduaning uazduflaweiilideslidinivaudnazgniSeninluga

Y

(modules) Fagnaruaslag3sly MIDI
Tunsmiuau MIDI Fuslewesnareundudinialunsyudeuasidnimoe

desiuinisnunididnnseinduazaunsalniunuudandus n1see MIDI uwsraeiouay

5 € 1

luyngunsalaund wardsltiludidseneviiuguvespeniuneddiuynna (PCs) Me
IneansFIuLeNAWIS General MIDI gnussRwgiu \esessuisinsaiuluniseduiedes

gam1nIn 200 g sanlufndennizaie aunsafegldiuasuiunesaiuynna dmsuides

-1

lanuasguuuulng Mohiduiiunsvatesaznatoiduniasgrufiduifenlddiniu

Msiadundevatnauiimes

2.8 msdunswiideelaeldnaunnas

A5daAs12MABY (sound synthesis) fugndnunlivainnaieisniuis
nnsduazilddnsdunisairadesiilinnnnissundulsd (sine wave) nainvane
Aud [21] niensadindeaiiluneinmaianisnsesdnefansosdymia [22]

Falsrvavidunwavinalanuananeiuly [20] nasdaasizvdesifeulddiusy

=

nsduaTzidesleluiaudluilumsdunsieiguadudesiinnnnlunan1efildndas

#1snesRusEnaunimMenmeesingituaekareiouvetelunuisaninuindeu

B R |

uannsalieandudeaemsuiaunsrduigeendudeu wilveffsauisaasiades

WelufwmilouaSawnn Mdiftuasiuluman1sia@ndnidonld 11aeia1sanerusenaueas

U

nMsiadeadelulaasuiiunseld deg199an1sduAsIzideadien1siasivsiluLna

5

N190@nd [22] nasduasremiBenlelundeuviidudnuwuunds Taeianiefls

fiu MIDI ufentsdaiasizviideelneldidosdiogny (sample-based synthesis)
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1 ko

w0 sampler [19,23] Msduasizidsdludnvariiluiifoudouiraindesandenia
Bmsneunth uaglidusilmszausss

nMsduamzidsdesldidssiegreiuy Junsiidesvedltnaiosnues
suatuiituiinierliuhnsuilafauasaeiinsmensUssinadyyin wufiasld
Basiudadeinguadule viaRosanlueanisnmenin Jeiiliiouasysendainm
Tunisuszmranaduduiifenlesianisnmsdansieidosanlvg Mol dudenld3sd
lunisdaasizides deedarslunszuvrumsdunsienideslneld dosfodig
2199138091 sound font [24] Fndudentan1sin wazeraduygauialuuinni
winyin1siudsuneudidss nie sound font 9xvlRs1eavidaavendeeialdn
Wasuluseadefunisiudounsusveshsnusiulusunsufinfianans nssaveudides
Wdeturaty 9 flun aziFeniisuin1sides w50 soundbank FasuAns ATl
angeazsilidesnusifiussiasdaalnisismnniiwesiusindssnvasiiuiie
uanseflaSeudioussnnedeaielisumndosaunwind fuamngeldl [25]

Tuusgardnuddlaldsdanseiidostiodn c# Synth (261 lunisiduides
faldnvaundesnundiduly §9 c# Synth Wulusunsudunsigsidssiiogluguues
c# lausnd 8914358 vnsneidesnuuldfodradusdeiilandnaluuds
Tu [25] wefifunisti c# Synth inldifioadraides MIDI Bspainwaaadesiutiueg i

suimsideanidentd nsldeu ci Synth Wulausd svnandsluundaly



unfi 3

N1308NLUULALNSINIUT YR ITINUS

= =

Usyyrdnusduvenisviueenifuassaiu Fedruusnidudruiiieadu

8
=

nsaialumadely vhnseesnuuulusunsudrassdlaglilusunsugdn Fadulusunsudild
lumsafhauagiauing uazduiigesdunisigunsaiduluduuUszynaldiulusunsy

v '
i s = s

assdely lnsgunsnilifnuaudRlumsanaduilouasingildnvazaaethile

3.1 N192anNLLuY
3.1.1 awsauvasSyariinug

U%mmwﬁwuéﬁﬁwmasaaaLLUULﬁﬂiuuummﬂIﬂﬂ@Uﬂizﬁﬁﬂimﬁu
Fudugunsaiiifinrwannsalunmsmsnduiieuariafle gunsaduluduanmrsainanyls
Tnenisileuregunsaiiinduialssneniiaines (4] sndenldlusunsugds (9]
lunmseenuuuwagiamileluvueinia saudugunsaiduludu lneldnw c#

& unity

JUA 3.1 nwsanvasdSyynfinug

31n3UT 3.1 Yggariinusiivinsesnuuuluwadeludnassiagldlusunsy
gililnedduwnfeirilovesdldnu Suludulinssuiumsussinananinainnaedduniise

nelugunsal musansiafumsiedeulninazuansdiunusveslaiunisasuanina
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Weiinisvdudle vse daile mudaulvidmualinelulusunsy asiinisiasdsadyly

Hun1ed e duarding
3.1.2 Msaanuuutazas1elunaltely

niseansuulumalleluldlifanududeuninaiusavirladey
uvulusunsuglla gu 3.2 WuiegrimseenuuulumadisTuduiu ¢ Senm (octave)

nmseenuuulalasmsaiieinginuvieinyesuiansd (Game object) 3 iR wu AdJely

=

1 AdnAanuaaland 1 eaviane Mn1sas1enddelumusiviniazsuinfideans

v
LV

NNTUInFesi s iizay wazfudldiuesuanatug

A

P s e S —— L —— | BOT————— T 5 it
o o e

U7 3.2 lumallaluduau 4 Senimiignesnuuuuuldsunsugdn

3.1.3 ursninasdmsunansiiuuisuatetinie

Q @ s

115nna5 (Marker) B3adnansfiwrusdansdifedudifuiu

<

2/ P [~ Y ! Y v o - i & S U o al
ﬁ:ﬂ*umu WasanumuanNI e ugt.amwmmmmmLtmasm’uaqwaul’minmﬂﬂﬂ

¥
D lakardaruisonanafanand

el dt

1 9 Aduadeulmild Mlddiduanuisaussanu

U

A58 auuAd Ay
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wsninesaunsnaisldninuesuiand Tuiidegldeauiand 3D guse

=

wAUga (capsule) A9FUN 3.3 Faviniseenuuusienua 10 wAUga \eunuiafe
4 10 9

Fane3tunisvieuvesuniinesuandlusudt 3.4 Tuitaddu update)
Faduguresnsuanmalulsunsugld wansnsidifsdumisuatsihdevesdldiag
gunsaidvludu Tneldleulslumsasaseumniifiaithuneglumsuvasgunsal (Hand in
Hand List Tugu 3.4) Tivhddwiely dufethisesdiandilefiazing lusediandiiousay
reuseneulusredad (lst) veseadiandiiieviasnia madhiseeuianddaflousari
mﬁ’ammu@ﬂi@a’L‘i’fﬁ'au‘L‘umﬂmmaamﬂaﬁaiaiuﬁaﬁ (Finger in Hand.Finger List
Tugu 3.0) TusunsuashnimugUuazuansaaUianduesiaflousaria minasiaeiide
Alminisduinadiunisrnsansninasliaenndastudumismesuatndaflo nadwsie

ininesiimsvdumusurisastatinges Weligaunsivdsiumisihliavufd Jelu

s 1

JUT 3.3 fhegraninnedidednuiiiiewiiu 2 97



Class MovingFingerTip

Start

Initialize parameters

38

Hand in Hand_List

Finger in Hand.Finger_List

Update each marker position
correspond to fingertip position

s =f

JUT 3.4 Sanedflunisvhnuesuninines



Awake

Start

KeyPress

Update

3

i

al
Y

o S

s

anedfun1snsIRTuLISNINGS

39
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luzudl 3.5 Aana Onkey wansdanaisudmiunsiaduuisnines
wsninesiuluinglunuvieinuesuiand Falldnvausadeinguulanuininuiis fe

o

anunsafimuanuand® vuadag dunds dmtdnld dumiseswnsninesiugniinue

U

auiurdsrastareiiiliondazily wazdAunisvesunininesazudaruininaiagn

=i

asavdeuInsIudeuluilamivuaeld iefeevimdsaly

luieAdu update() agldn1srugulunishruniunininasynduludan
(Marker in Marker_List) 31niunsisgavitwaasuiininesinldaguiean (Marker is
enable?) fialdnuagnungaiud dailevesildeyluuimndetvesgunaiaulydu
nndurimMsanageuiwivetnnsnineditegluuiniivualiviely (Marker is in

’ . e i ¢ §  ia = w s

specified region?) tufensiadeuIininesagunnuuAdlag wniReuly Aduuge
Waguanwzilluaniuznieuna sedunanindld Aernuiivasninnes viennus
Uanevedlimnidniouln (Marker’s velocity > threshold) Aagldidslunisiauides

o
L5

UYDIRGUUS

3.1.4 @a1uLvasnd

3.1.4.1) anrugnieuna dvesddgndnualiluddinszuaunis

I o | oAl a L3 ¢ Al © ! Ay = ' o |
A8 1 93U 3.5 ilsnnsnnesnunumuwnislareiinlieaguusdiumislag lu

kY
{ o as a ¢ |

vaulynvadfdeadianafidmualilulusunsugds Adimardussidduududdn

Weveniuassunanalvigliaune dagui 3.7

JUT 3.6 vauwnlneyszanawesduluduluwwinnu x uasunu y
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s |

U 3.7 fodwanuzueIRgAnauzne

3.1.4.2) anugveIRTignnauL

lnganugvesfdiignnaudisegnimualiiluduainseuiunis

1 a LY

pELinvAeIUMUSA 2 veegy 3.5 Lﬁaﬁaul‘ugﬂéfm (true) BeazaSuren15eNRUUNISNA 11

U

@ s =i

Uevinly fpgeAdiignnn fagui 3.8

o

U7 3.8 Mg wanurvesRdiignnaud
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3.1.5 N1SNARLINDLEAINITNDUEUDY

nsnARELfananINITRaUALINY inn1seeanwuulnefMunA ALY

! :t! : & @ 1 dsé‘j v = Y] = -ay =
ATl (threshold) wagdsiildlunisdndulainfdiugnnands Ae msiannudvanedaie
dothiuwedeulmluwwifienisas (Tuiwiuny y) 9nduynmsiansanamuswaeids
nindaru1nnInaInaInua lideazidndeulovesnisneddilely Fanszuiunis

;2
&

ageumisi 2 vessu 3.5 1N AdeziaaduseanusiuainsasAduuasiduduns

3.1.6 N1sasdeelyinuilelu

msmumsﬁmumaw%mzyﬂﬁwuﬁ’ﬁ' LDIANAABNISHARINTNNIUNIY
Jeuansnakasdudssdoluaanmediing lunsesnuuuliunadolullidosiues141ng
MIDI TumsiuundesiiudazAgaouiana lnonislanmwisdineslumsis MIDI veeiey
FeunarAdurazdonmniamisdinesdunnaiaiu snfegratu Fesnisidesds
Sennwdl 2 (I dydnvaldldn fe O deiudinis fmesfldlunisivuade 36
Famnseit 2.5

184310 MIDI Ao n15dearsdeyanieauniuuudie Fauyud
'LijmmmﬁwlﬁauLﬁaqﬁuﬁaaﬂﬁ Jevipslinsuvasdtyyrnaingunsaiudauazaeein
Slwdloilitu Segunsaifldlunsuwdasdyniuthuie duslewes (synthesizer) uiairiad

=

duasziides Faduvigardnusiagldvonduisduslewss nszuiunisegdunuad 3
2093V 3.5 laus13nl4fi%ed1 C# Synth 1ugenduasdusleiwesdraniv C#
awrsannulnanle? [10] Feaztrelalng MDI Aadretuauisaldauls Teanisldau

o & o o J = L = ¥ & as 13 fa Al & -] o
udussnmuaawisdimadeng 9 e luisidulugenwiwisdudlawesaunsavineuls

public wvoid
StartPlayingKey (int channel,int note,int volume,int instrument)

5UM 3.9 minilwesiielwileddulureniuiiduslawesamisavhauld
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2 o

al ' a sl 0 = .
ﬁ]’lﬂgﬂ‘w 3.9 AMNISIERTVNANUURBINTKURA A channel, note, volume Wa¥ instrument

=

1at channel Ao Youdssiidonld deluvSygrnusiayldvendsaderfunmun

'
o

note Ag ANIFITLABSAAIUUANIIINAITITLURAUATVDS MIDI (A157991 2.5 Tuund 2)
volume AB SEAUAINAIVEUELY LAY instrument Aa ANNISITLABDSAIAVLNUTTAVO

AT 8IAURT (JUA 3.10) AetuuSygranusideidinsimuaan channel = 1, volume = 100,

U

o

note AauA AR C Bonwnd 1 B9 falun B Sonmwd 4 wag instrument = 3 a1y

ASABNEENLATEIAUATLUY honky-tonk piano

Piano

0 Acoustic Grand Piano
1 Bright Acoustic Piano
2 Electric Grand Piano
3 Honky-tonk Piano

4 Electric Piano 1

5 Electric Piano 2

6 Harpsichord

7 Clavinet

8 Celesta

9 Glockenspiel
10 Music Box
11 Vibraphone
12 Marimba

13 Xylophone
14 Tubular Bells
15 Dulcimer

Organ

16 Drawbar Organ
17 Percussive Organ
18 Rock Organ

19 Church Organ

20 Reed Organ

21 Accordion

22 Harmonica

23 Tango Accordion

Guitar

24 Acoustic Guitar (nylon)
25 Acoustic Guitar (steel)
26 Electric Guitar (jazz)
27 Electric Guitar (clean)
28 Electric Guitar (muted)
29 Overdriven Guitar

30 Distortion Guitar

31 Guitar Harmonics

Chromatic Percussion

Bass

32 Acoustic Bass

33 Electric Bass (finger)
34 Electric Bass (pick)
35 Fretless Bass

36 Slap Bass 1

37 Slap Bass 2

38 Synth Bass 1

39 Synth Bass 2

Strings

40 Violin

41 Viola

42 Cello

43 Contrabass

44 Tremolo Strings
45 Pizzicato Strings
46 Orchestral Harp
47 Timpani

Ensemble

48 String Ensemble 1
49 String Ensemble 2
50 Synth Strings 1

51 Synth Strings 2
52 Choir Aahs

53 Voice Oohs

54 Synth Choir

55 Orchestra Hit

Brass

56 Trumpet

57 Trombone

58 Tuba

59 Muted Trumpet
60 French Horn

61 Brass Section
62 Synth Brass 1
63 Synth Brass 2

Reed

64 Soprano Sax
65 Alto Sax

66 Tenor Sax
67 Baritone Sax
68 Oboe

69 English Horn
70 Bassoon

71 Clarinet

Pipe

72 Piccolo

73 Flute

74 Recorder

75 Pan Flute

76 Blown bottle
77 Shakuhachi
78 Whistle

79 Ocarina

Synth Reed

80 Lead 1 (square)

81 Lead 2 (sawtooth)
82 Lead 3 (calliope)

83 Lead 4 (chiff)

84 Lead 5 (charang)
85 Lead 6 (voice)

86 Lead 7 (fifths)

87 Lead 8 (bass + lead)

Synth Pad

88 Pad 1 (new age)
89 Pad 2 (warm)

90 Pad 3 (polysynth)
91 Pad 4 (choir)

92 Pad 5 (bowed)
93 Pad 6 (metallic)
94 Pad 7 (halo)

95 Pad 8 (sweep)

Synth Effects
96 FX 1 (rain)

97 FX 2 (soundtrack)
98 FX 3 (crystal)

99 FX 4 (atmosphere)
100 FX 5 (brightness)
101 FX 6 (goblins)
102 FX 7 (echoes)
103 FX 8 (sci-fi)

Ethnic
104 Sitar

105 Banjo
106 Shamisen
107 Koto

108 Kalimba
109 Bagpipe
110 Fiddle
111 Shanai

Percussive
112 Tinkle Bell

113 Agogo

114 Steel Drums
115 Woodblock
116 Taiko Drum

117 Melodic Tom
118 Synth Drum
119 Reverse Cymbal

Sound effects
120 Guitar Fret Noise
121 Breath Noise
122 Seashore

123 Bird Tweet

124 Telephone Ring
125 Helicopter

126 Applause

127 Gunshot

5UM 3.10 Amnsdwesiiavuurinvasaiosnuns
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32.1.7 muanisauldeludnluda

nseenwuulusunsulvumausalu® amnsavilfdensuicdinves
wasfidasnseziaukazinsuadintumuaimsiineslunsie MIDI 91ne15197 2.5
Tuundl 2 wagdmuamvesatlunisideuludsldndely sauiaimusavesian
Tunisimusaliidesdiaueasinls wazeendunisduslowe slunsdunsvidesennun

lngmsadslndinas MID! avdmifuTudnuueves txt Aaguil 3.11

channel, note, volume, instrument, duration, time
1,64 4#4841,1.5.0
1,60 #8, 1, 9=B1.5
LFeZ, 48 peleped) =5eps)

i &5,47,1; 1) 5~
W, 60,39,1,0] 540
i, 57,47 95 .15
159, 45, 16kt , 0
1,52 40 bilietl,, 15
d=d5TRAS , 12115, 4
1% 53, A0t Dolly D
1y, 557 PSreinmingberl
1o, 44N @ WL UL IGL A4, 5
=S 48 , ML, O
8. 53,520 14U\ & §
15 %, Sleslb, 11, 5. 0
125, 33 L 1 . 5
1764,47, 4850

U7 3.11 degediuniiaveanas Canon Husa Pachelbel

W& text fanandauvasnannlng .mid faulwdsassiu MIDI Geldwondu MATLAB
[https://github.comvkts/matlab-midi] lun1sdaudas Tulwd text Usznaulumeyasiian
lunsazussyin ununsiauldn 1 7 uiarussinuseneulusie channel, note, volume,
instrurnent, duration wag time 9rt19un Yeudss flun Aud slnvenIesnund
(Fely) sreznadiaulidn (Mamuananazds note off Salustd) waznailunsmiiadie
fvuadanzildnddaly wuussyausn 1,64,48.1.1.5,0 weauin Thauideades 1
Wnshft 64 mnuda 48 wlewusddelunanadn Muszorinan 1.5 Juni wianaineuas
auldadnly 0 Jurdt lunsdld Waussied 2 sxdundesussimusnilesanlafinismiae

2 &
LIRNAYY



3.2 seelanldlun1snaang

3.2.1 gunsaudUludu (Leap_Motion_Orion_Setup_win_3.2.0)

LEAP
N
% i . 3
J Wl 1

3UR 3.12 gunsaiEvlady

AIEN
AUNINY
=f
ANLAN
UIUNN
YONALIS

GRBEIGISIA

3.2.2 TWsunsus i

u

1.27  @uAumg

3.05  LGURIAS

762  \WURAUAT

45.35 N3y

gomuvesduluduiie]

@18 USB 2.0 A11e17 60.96 udlumshay
152.4 wuRwes (Fidewse lulas USB 3.0)

giAI838Y 5.4.1F1 (@w5U windows 64-bit)

https://unity3d.com/get-unity/download/archive

45
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3.3 MSIANUKNANITNARDY

FuusninismaasufuafigunsaidvTuduarunsansaadulife 3 wny
(Unu x, y, 2) ntuiiniswiaimnzaudmiulueadely wieuieinnisnaaeu
anuduiusseninsdaflafuuninined uarantiieinismageuiading Taensifudd
Wesidudnugndedlunisidumasudazinas Tnefifonun 6 inas Usznaufsinas
Wiéu’la (1A1NWas mary had a little lamb wsislay Sarah Josepha Haleon Up.a. 1830),
Old Mcdonald (w#is1ag F. T. Nettleingham ¥ .A.1917), §19 (il amuudaty
Aavussias Un.a. 2548), WLayualy (UI19INWAY itsy bitsy spider weiluusingyum),
Happy Birthday (#idlay Patty and Mildred J. Hill ¥a.¢. 1893) warA19aa1Iiunany

(Liusngguse) Befidiaulumsaaauioan 3 Au



UNN 4

NaN1INNaay

|

Wesanusygiinusiauiiinauemsiauleluinass lnelduwnfe defiasy

[

aguununsaidvlutu antugunsalduludwinisassiuazuansguuuuiongdnvinle

o et =

panuuulivuntuaning uazieannrellelinsdudainguiolunadnasately

1

gvhliiAndedasiiudinuaelinsnovaussvesdarAdviourazinguasyhnisvadeu

ANLANNIALarsEAUNSATIITUTsUNsRiAUlu Ul uuAaz LY (X, y WAz 2)

4.1 NANISNAADY mmqaLLa::ﬁ'laﬂﬁaﬂnsniﬁﬂiuifummmmmﬁvlﬁ

9 %

-
r

+Y

JUT 4.1 szuuiiinuvesgunsalauluduy

=l L% £ s ) v 5 =
NnvgufvesiinuauvesgunIaiivludu Fddduweiuaasuasdunsiisn

Tnogureasdianielulunuinnu v Qaﬁuwﬂaﬁammuaghﬁv wrdslunisandueuy
NAsgIL Faguil 4.1 uasliyuuesUseanas 150 een seoriifustavimnuessimunuves
gunsalauladuvengliuszann 25-600 Tadwmsivilegunsel 9nnismaaesdievihnisiiy
Aszazfiannsonrnduld wut sveefiuny x ua z a¢ 1§ srorgeaniuogifunnugaves

4 YU

y HAAIAIUTEUAIR99 4.1



as

9199 4.1 seevlngUsznangunsaiaulutuaunsansiadula

AR N seozigunaniaviuduminsonnaduld (eudiums)
fugunsalauludu
(Lﬂauﬁmm) BAU Y LAY X LAY Z
5 -14.82 §9 13.26 -27.78 §14 100.12
15 27.78 -31.81 §14 36.31 -26.94 £19 50.51
g
35 100.12 -87.21 1 90,34 -26.33 T3 83.28
65 949 70 -91.22 84 100.75 -61.62 19 109.53

=l

al A o < cal Y 'R !
ANATNY 4.1 L‘LI@V]']ﬂ']iLﬂ‘Uﬂ'ﬁ%FJ3%@Uﬂimaﬂim’ﬂuaqmjiﬂmiﬂﬁ]QUlﬂ NUIN
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Code 1: Parameters.cs

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

[ExecuteInEditMode]
public class Parameters : MonoBehaviour { //Utils
// Key Parameters
[Range (0.01f, 0.05f)] public float WHITE KEY WIDTH =
// 22.15 mm
[Range (1f, 8f)] public float WHITE KEY RATIO = 5.7006
public float WHITE KEY LEN = 0. 176286,
public float WHITE KEY DEPTH = 0.001f;

[Range (0.01f, 0.05f)] public float BLACK_KEY_WIDTH =
// 11.00 mm

public float BLACK KEY LEN = 0.08000f;
public float BLACK KEY DEPTH = 0.003f;

public Vector3 ORIGIN = new Vector3(0, 0, 0);
[Range (0f, 0.003f)] public float DELTA X = 0.00127f;
public float WKEY DISTANCE = 0.02342f;

public, enum KeyNote {1lA/= 33,148 T 1B,- - 2C, ) 2Cs,

r _SEj | 3E,QeBFs, W3k 3G 1 AIBAASASA V8B WOV 405, 1)
_4E, || 4FgP 4F8;9” 46G,\ 4Gs, (4A,—dfs 4B, J5C;||\3€82 5
SE, WF,“ SFs, =G| 1565 8\ ISR SSES e aRmoA)  6CLUNA

public enum KeyType {BLACK = 0, WHITE};

private int NumOfKey = 85;
public int[] WhiteKeyMapper, BlackKeyMapper;

[Range (-1000£,-100£)] public float VELOCITY THRESHOLD

// Finger Position Offset
public Vector3[] [] HAND OFFSET;
public Vector3[] R _OFFSET;
public Vector3|[] “EnCRESET:

Q:02215%;

172009fF;

0.01100%;

[Range (1f, 8f)] public float BLACK KEY RATIO = 7.27272727273f;

, 20§ | 2D

s, _2B4d ZF,\2Hsd 1120, |} 265, AZRRpOnZAsiN 2B, (3C) [ 1869, 18D, [BDs

4b, _4Ds,
D, _5Ds,

= —-440f;




Code 1: Parameters.cs (Con.)

void Start() {
WhiteKeyMapper new int [NumOfKey];
BlackKeyMapper = new int [NumOfKey];

WhiteKeyMapper [33] = 0;
WhiteKeyMapper[35] = 1;
WhiteKeyMapper[36] = 2;
WhiteKeyMapper[38] = 3;
WhiteKeyMapper [40] = 4;
WhiteKeyMapper([41] = 5;
WhiteKeyMapper[43] = 6;
WhiteKeyMapper [45] = 7;
WhiteKeyMapper([47] = 8;
WhiteKeyMapper[48] = 9;
WhiteKeyMapper [50] = 10;
WhiteKeyMapper[52] = 11;
WhiteKeyMapper[53] = 12;
WhiteKeyMapper[55] = 13;
WhiteKeyMapper [57] = 14;
WhiteKeyMapper[59] = 15;
WhiteKeyMapper[60] = 16;
WhiteKeyMapper[62] = 17;
WhiteKeyMapper[64] = 18;
WhiteKeyMapper[65] = 19;
WhiteKeyMapper[67] = 20;
WhiteKeyMapper[69] = 21;
WhiteKeyMapper[71] = 22;
WhiteKeyMapper[72] = 23;
WhiteKeyMapper[74] = 24;
WhiteKeyMapper[76] = 25;
WhiteKeyMapper([77] = 26;
WhiteKeyMapper([79] = 27;
WhiteKeyMapper[81] = 28;
WhiteKeyMapper[83] = 29;

WhiteKeyMapper[84] = 30;




Code 1: Parameters.cs (Con.)

BlackKeyMapper[34] = 0;
BlackKeyMapper[37] = 4;

BlackKeyMapper[39] = 6;

BlackKeyMapper[42] = 10;
BlackKeyMapper[44] = 12;
BlackKeyMapper[46] = 14;
BlackKeyMapper[49] = 18;
BlackKeyMapper[51] = 20;
BlackKeyMapper[54] = 24;
BlackKeyMapper[56] = 26;

BlackKeyMapper [58] = 28;

BlackKeyMapper[61] = 32;
BlackKeyMapper [63] = 34;
BlackKeyMapper[66] = 38;
BlackKeyMapper [68] = 40;

BlackKeyMapper[70] = 42;
BlackKeyMapper[73] = 46;
BlackKeyMapper [75] = 48;
BlackKeyMapper [78] = 52;
BlackKeyMapper [80] = 54;
BlackKeyMapper[82] = 56;

R . OFFSET = new Vector3([5];

R _QFFSET[0]+=-new Vector30,,.0,\ 045F /=100)
R OFESETIINL =lhew MectoP30r 0, \Lfs /L1.00);

R OFFSET[2] = new Vector3(0, 0, 1.5f / 100);
R.OFFSET[3] = new Vector3 (0, 0, 1f / 100):;

R "OFFSET[4] | new Vector3{0, 0, 0.5 / 100}
L OFFSET = new Vector3[5];

L OFFSET[0] = new Vector3(0, 0, 0.5£7/ 100);
L OFFSET[1] = new Vector3(0, 0, 1f / 100);
LOFFSET[2] = new*Vector3«(0,%0,<1.5f Y 100) ;
L OFFSET[3] = new Vector3(0, 0, 1f / 100);

L OFFSET[4] = new Vector3(0, 0, 0.5f / 100);

HAND OFFSET = new Vector3[2][];
HAND OFFSET[0] L OFFSET;
HAND OFFSET[1] R.OFFSET;




Code 1: Parameters.cs (Con.)

void Update () {
// Ratio should be fixed

if (WHITE KEY LEN != WHITE KEY WIDTH * WHITE_KEY RATIO)
WHITE_KEY LEN = WHITE KEY WIDTH * WHITE KEY RATIO;
if (BLACK_KEY LEN != BLACK _KEY WIDTH * BLACK KEY RATIO)

BLACK_KEY LEN BLACK_KEY WIDTH * BLACK_KEY_ RATIO;
if (WKEY DISTANCE != WHITE KEY WIDTH + DELTA X)
WKEY_ DISTANCE = WHITE KEY WIDTH + DELTA X;

//HAND OFFSET(0] L OFFSET;
//HAND OFFSET[1] = R OFFSET;

Code 2: PianoKey.cs

using System;

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

[ExecuteInEditMode]
public class PianoKey : MonoBehaviour ({

//public GameObject synthesizer;
public string keyName;

public Parameters.KeyNote keyNote;
public Parameters.KeyType keyType;
public int note;

private Synthesizer synthesizerScript:

private int currentVolume;
private int currentInstrument;
private int currentChannel;

void Awake ()
{

//synthesizerScript = (Synthesizer)synthesizer.GetComponen
t (typeof (Synthesizer)) ;

synthesizerScript = FindObjectOfType<Synthesizer>() as Syn
thesizer;

currentChannel = 1;

currentVolume = 100;

currentInstrument = 3;




Code 2: PianoKey.cs (Con.)

void Start ()
{

note = (int) keyNote;

keyName = keyNote.ToString() .TrimStart(' ');
gameObject.name = keyName;

gameObject.tag = note.ToString() ;

}

void OnMouseDown ()

{

HandleKeyPress (currentChannel, currentVolume, currentlInstru
ment) ;
//StartCoroutine (Example ()) ;
}

void OnMouseUp ()
{

HandleKeyRelease (currentChannel) ;

}

public void HandleKeyRelease (int channel)

{
StopSound (channel) ;

}
void Update () {
if (keyName != Enum.GetName (typeof (Parameters.KeyType), (in
t) keyNote) )
{
note = (int) keyNote;
keyName = keyNote.ToString () .TrimStart (' ');
gameObject.name = keyName;
}
}

public void HandleKeyPress (int channel, int volume, int instrumentN
umber)

{

PlaySound (channel, volume, instrumentNumber) ;

}

private veoid PlaySound (int channel, int volume, int instrumentN
umber)

{

synthesizerScript.StartPlayingKey (channel, note, wvolume, in

strumentNumber) ;
; |




Code 3: MovingFingerTip.cs

System.Collections;
System.Collections.Generic;
UnityEngine;

Leap:;

Leap.Unity;

using
using
using
using
using

// [ExecutelnEditMode]

public class MovingFingerTip MonoBehaviour

LeapProvider provider;

//public GameObject ParamController;
private Parameters param; //Utils utils;

public enum HandType { LEFT HAND = 0, RIGHT_ HAND };
Gblor colgr;

HandType handType;

Finger.FingerType fingerType;

public
public
public
public Vector3d Offset = new Vector3(0, 0, 0);
0;
04

Tlogt
float
float
float
floa®
float

tipVelocity
sensitivity =
loopCount = 0;
sum = 0;
ave = 0;
inst = 0;

public
public
public
public
public
public

public float speed = 20.0F;
private float journeyLength;
static float t = 0.0f;

void Start\(Y

{

provider = FindObjectOfType<LeapProvider> ()
param = FindObjectOfType<Parameters> ()
GetComponent<Renderer> () .material.color =
transform.position = new Vector3 (0, 0, 0);
transform.rotation =

color;

new Vector3(0.010f,
false;

transform.localScale = 0.010%F;
GetComponent<Renderer> () .enabled =

Offset =

as LeapProvider

as Parameters;

Quaternion.Euler (new Vector3(%0, 0, 0)

0.005f) ;

param.HAND OFFSET[ (int)handType] [ (int) fingerType];




Code 3: MovingFingerTip.cs (Con.)

void Update () {

Frame frame = provider.CurrentFrame;
Hand hand;
//Offset = param.HAND OFFSET([ (int)handType] [ (int)fingerType
1z
if (frame.Hands.Count > 0)
{
if (frame.Hands.Count > 1)
{
switch (handType)
{
case HandType.RIGHT HAND:
hand = (frame.Hands[0].IsRight) ? frame.Han
ds[0] : frame.Hands[1];
break;
case HandType.LEFT HAND:
hand = (frame.Hands [0] .IsLeft) ? frame.Han
ds[0] : frame.Hands[1];
break;
default:
hand = frame.Hands([0];
break;

else

switch (handType)
{
case HandType.RIGHT HAND:
hand = (frame.Hands[0].IsRight) ? frame.Han
ds[0] :Wwulls
break;
case HandType.LEFT HAND:
hand = (frame.Hands[0].IsLeft) ? frame.Hand
s[@] = nall;
break;
default:
hand = frame.Hands[0];
break;




Code 3: MovingFingerTip.cs (Con.)

if (hand == null) return;
Finger finger = hand.Fingers][ (int) fingerType];
if (finger.IsExtended)
{
//Leap.Vector TipPosition = finger.TipPosition;
loopCount += 1;
sum = sum + (finger.TipPosition.x - hand.PalmPositi
on.x).:
ave = sum / loopCount;
//inst = Mathf.Abs(finger.TipPosition.x - hand.Palm
Position.x) ;
//Debug.Log (finger.TipVelocity) ;
tipVelocity = finger.TipVelocity.y * 1000; // mm pe
r sec
if (finger.TipPosition.z > param.ORIGIN.z)
{
journeyLength = Vector3.Distance(transform.posi
tion, fingegr.TipPeTitlon X¥eVeetar3 (I\N;

//Debug. Log (journeyLength/Time.deltalime) ;
t += speed * Time.deltaTime;

float PosX = Mathf.Lerp(transform.position.x, f
inger [TipPusibiron=acr=t)=

transform.position = new Vector3(PosX + sensiti
vity * ((finger.TipPosition.x - hand.PalmPosition.x) = ave), param.
BLACK KEY DEPTH;, param.ORIGIN.z) + Offset;
GetComponent<Renderer> () .enabled = true;
}
else 1f (finger.TipPosition.z <= param.ORIGIN.z)
{
journeyLength = Vector3.Distance (transform.posi
tion, finger.TipPosition.ToVector3()):
t += speed * Time.deltaTime;
float PosX = Mathf.Lerp(transform.position.x, £
inger.TipPosition.x, t);

transform.position = new Vector3 (PosX + sensiti
vity * ((finger.TipPosition.x - hand.PalmPosition.x) - ave), param.
BLACK_KEY_DEPTH, -param.WHITE_KEY LEN / 2) + Offset;

GetComponent<Renderer> () .enabled = true;

}




Code 3: MovingFingerTip.cs (Con.)

else

GetComponent<Renderer> () .enabled = false;
resetSum() ;

}

else

{
GetComponent<Renderer> () .enabled = false;
resetSum() ;

}

private void resetSum()
{

sumi=/0;

ave = 0;

inst = 0;

loopCount = 0;

t =07

Code 4: KeyManager.cs

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

[ExecuteInEditModej

public class KeyManager : MonoBehaviour {
public GameObject ParamController;
private Parameters param;
private PianoKey pianoKey;

void Start () {
piancKey = (PianoKey)gameObject.GetComponent (typeof (PianoKe
¥)):
param = (Parameters)ParamController.GetComponent (typeof (Par

ameters) ) ;
InitialSetting();
}
void Update () |
InitialSetting();
}




Code 4: KeyManager.cs (Con.)

void InitialSetting() {

//transform.position = param.ORIGIN;

//transform.localScale = new Vector3(param.WHITE KEY WIDTH,
param.WHITE KEY DEPTH, param.WHITE KEY LEN);

if (pianoKey.keyType == Parameters.KeyType.WHITE)
{
transform.position = param.ORIGIN + GetXPositionByKeyNo
teil) 7
//gameObject.GetComponent<Renderer>() .material.color =
Color.white;
transform.localScale = new Vector3(param.WHITE KEY WIDT
H, param.WHITE KEY DEPTH, param.WHITE KEY LEN);
}
else if (piancKey.keyType == Parameters.KeyType.BLACK)
{
transform.position = param.ORIGIN + GetXPositionByKeyNo
te();
//gameCbject.GetComponent<Renderer>().material.color =
Color.black;
transform.localScale = new Vector3(param.BLACK KEY WIDT
H, param.BLACK KEY DEPTH, param.BLACK KEY LEN);
//Debug.Log ("IN MAPPER BLACK = " + param.WhiteKeyMapper
[(int)pianoKey.keyNote]) ;
}
}

Vector3 GetXPositionByKeyNote ()
{
if (pianoKey.keyType == Parameters.KeyType.WHITE)
return new Vector3(param.WhiteKeyMapper|[ (int)pianoKey.k
eyNote] * param.WKEY DISTANCE, 0, 0);
if “(piancKey.keyType == Parameters.KeyType.BLACK)
return new Vector3((l + param.BlackKeyMapper|[ (int)piano
Key.keyNote]) * (param.WKEY DISTANCE/2), 0, (param.WHITE KEY LEN -
param.BLACK _KEY LEN) /2);
//param.BlackKeyMapper | (int)pianoKey.keyNote]
return param.QORIGIN;




Code 5: Synthesizer.cs

using UnityEngine;

using System.Collections;

using System.Collections.Generic;
using CSharpSynth.Effects;

using CSharpSynth.Sequencer;
using CSharpSynth.Synthesis;
using CSharpSynth.Midi;

public class Synthesizer : MonoBehaviour {
public string midiFilePath = "Midis/Groove.mid";
public string bankFilePath = "GM Bank/gm";

private int bufferSize = 1024;

private float[] sampleBuffer;

private float gain = 1f;

private MidiSequencer midiSequencer;

private StreamSynthesizer midiStreamSynthesizer;

vold Awake ()
{
midiStreamSynthesizer = new StreamSynthesizer (44100, 2, buf
ferSize, 40);
sampleBuffer = new float[midiStreamSynthesizer.BufferSize];

midiStreamSynthesizer.LoadBank (bankFilePath) ;

midiSequencer = new MidiSequencer (midiStreamSynthesizer);
midiSequencer.LoadMidi (midiFilePath, false);
//These will be fired by the midiSequencer when a song play
s. Check the console for messages
//midiSequencer.NoteOnEvent += new MidiSequencer.NoteOnEven
tHandler (MidiNoteOnHandler) ;
//midiSequencer.NoteOffEvent += new MidiSequencer.NoteOffEv
entHandler (MidiNoteOffHandler) ;
}
void Update ()
{

}

public void StartPlayingKey(int channel, int note, int volume, int
instrumentNumber)
{
//UnityEditor.EditorUtility.DisplayDialog("A", volume.ToStr
zagiy) ; "A")
midiStreamSynthesizer.NoteOn (channel, note, wvolume, instrum
entNumber) ;

}




Code 5: Synthesizer.cs (Con.)

private void OnAudioFilterRead(float[] data, int channels)
{
//This uses the Unity specific float method we added to get
the buffer
midiStreamSynthesizer.GetNext (sampleBuffer);
for (int i = 0; i < data.Length; i++)
{
datal[i] = sampleBuffer[i] * gain;
}
}
public void MidiNoteOnHandler (int channel, int note, int veloci
ty)
{
Debug.Log ("NoteOn: " + note.ToString() + " Velocity: " +
velocity.ToSFr#ng () JT
}
public wvoid MidiNoteOffHandler (int channel, int note)
{
Debug.Log ("NoteOff: " + note.ToString());
}

Code 6: AutoPlay.cs (Con.)

using System;

using System.Ling;

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.UIy;

public class AutoPlay : MonoBehaviour {

public string filePath; //"Assets\Scripts\text file.txt”
private Synthesizer synthesizerScript;

private GameObject pianoKeyObj;

private PianoKey pianoKey;

private GameObject pianoKeyObj nxt;

private PiancKey pianoKey nxt;

private Slider seekbar;

private Color defColor;

private Color defColor_nxt;




Code 6: AutoPlay.cs (Con.)

string text;
string[] lines;
string lines;
string[] msg;
string[] msg nxt;
int currentline = 0;
int nLine;

int channel;

int note;

int nxt note;

int volume;

int instrumentNumber;
float Duration;

float time;

float tt = 0;

private bool IsPlaying;
public bool tutorMode;

vol@d SEaritd) A

synthesizerScript = FindObjectOfType<Synthesizer> ()
hesizexr;

text = System.IO.File.ReadAllText (@filePath);

lines = System.IO.File.ReadAllLines(@filePath);

ider>();
seekbar.minValue = 0;
seekbar.maxValue = lines.Length-1;

false;
false;

IsPlaying
tutorMode

1
void Update () {

}

as Synt

seekbar = GameObject.FindWithTag ("Seekbar") .GetComponent<Sl




Code 6: AutoPlay.cs (Con.)

private void CurrentLine ()

{

msg = lines[currentLine] .Split(',");
msg _nxt = lines[currentLine+l].Split(',"');

seekbar.value = currentLine;

channel = Int32.Parse(msg[0]);

note = Int32.Parse(msg[1l]);

nxt note = Int32.Parse(msg _nxt[1l]);
volume = Int32.Parse(msgl[2]);
instrumentNumber = Int32.Parse(msg(3]);
Duration = float.Parse(msg[4]);

time = float.Parse(msg[5]);

piancKeyObj = GameObject.FindWithTag(msg[1l]) ;
piancKey = pianoKeyObj.GetComponent<PianoKey> () ;

pianoKeyObj nxt = GameObject.FindWithTag(msg nxt[1]);
pianoKey nxt = pianoKeyObj nxt.GetComponent<PianoKey>();

if (pianoKey.keyType == Parameters.KeyType.WHITE)

{
defColor = Color.white;

}
else if (pianoKey.keyType == Parameters.KeyType.BLACK)

{
defColor = Color.black;

}

if (pianoKey nxt.keyType == Parameters.KeyType.WHITE)
{
defColoxr nxt = Color.white;

}
else if (pianoKey nxt.keyType == Parameters.KeyType.BLACK)

{
defColor nxt = Color.black;

1




Code 6: AutoPlay.cs (Con.)

{

}
{

IEnumerator Play ()

int ch = channel;

int nt = note;

int vol = volume;

int ins = instrumentNumber;

if (!IsPlaying)

{
StopSound(ch, nt);
yield return new WaitForSeconds (5);
Debug.Log ("Hi");
StopAllCoroutines () ;

else
if (tutorMode)

{

PlaySound (ch, nt, wvol, ins);

yield return new WaitForSeconds (Duration);

StépSeundiich’, Yit)é

pianoKey.GetComponent<Renderer>() .material
defColor nxt;

}

else

{

pianoKey.GetComponent<Renderer>() .material
Color.cyan;

PlaySound (ch, nt, vol, ins);

yvield return new WaitForSeconds (Duration);

StopScund (ch, nt);

pianoKey.GetComponent<Renderer>() .material
defColor;

IEnumerator Timeline ()

CurrentLine () ;

if (channel >= 128)

{
Debug.Log ("End of Line");
StopCorcutine (Timeline ());
yield break;

s Ce&lBr
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Code 6: AutoPlay.cs (Con.)

if (tutorMode)
{
Debug.Log ("tutorMode") ;
pianoKey.GetComponent<Renderer>() .material.color = Colo
r.yellow;
pianoKey nxt.GetComponent<Renderer> () .material.color =
Color.green;
//yield return StartCoroutine (WaitForKeyDown (KeyCode.Q)
17
yield return StartCoroutine (WaitForPressOn());
StartCoroutine (Play()) ;
yield return new WaitForSeconds (time);
currentlLine += 1;
StartCoroutine (Timeline ()) ;
}
else
{
StartCoroutine (Play()) ;
yield return new WaitForSeconds (time) ;
currentLine += 1;
StartCoroutine (Timeline () ) ;

}

IEnumerator WaitForKeyDown (KeyCode keyCode)
{
while (!Input.GetKeyDown (keyCode))
yield return null;

}

IEnumerator WaitForPressOn()
{
Debug.Log ("Pressed " + pianoKeyObj.GetComponent<OnKey> () .
pressed) ;
while (!pianoKeyObj.GetComponent<OnKey> () .pressed)
{
Debug.Log ("Pressed " + pianoKeyObj.GetComponent<OnKey>
() .pressed) ;
yield return null;
)
}

public void Play_or_Pause ()
{
1E (LsBlayirg)
{
//pause
IsPlaying = false;
GameObject .FindWithTag ("PlayOrPause") .GetComponent<Text
>() .text = "Play";
}




Code 6: AutoPlay.cs (Con.)

else

//PLay

StopAllCoroutines () ;

IsPlaying = true;

StartCoroutine (Timeline ()) ;

GameObject.FindWithTag ("PlayOrPause") .GetComponent<Text
>() .text = "Pause";

public void ResetLine ()

{
currentLine = 0;
seekbar.value = currentline;
Debug.Log ("Reseted!");

1

public void SeekBar ()

{
currentLine = (int)seekbar.value;
//Debug.Log ("CurrentLine = " + currentLine) ;

}

public veoid ActiveTutorialMode (bool active)
{

tutorMode = active;

Debug.Log (tutorMode) ;
}

private void PlaySound(int channel, int note, int volume, int
instrumentNumber)

{
synthesizerScript.StartPlayingKey (channel, note, volume,
instrumentNumber) ;

}

private void StopSound(int channel, int note)

{
synthesizerScript.StopPlayingKey (channel, note);

}






