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Abstract

This Special Problem has been created to respond development of Computer Graphic
and Software Games. Nowadays, Games Industry is the one of the Computer Industrial that has
been growing rapidly and popularly in these recent years, such as the variety forms of Rhythm

Game and the uses of Virtual Reality for adaptation in game.

As the idea of using Virtual Reality to integrate with Rhythm Game seem to be
interesting and challenging in gameplay, and might help in improving body’s response skills and
the correlation between the function of the eyes, ears and fingers. In addition the music will

help players to relax while playing the games.

Therefore, the author’s group has an interest in developing a Rhythm Game on Windows
Platform with the integration of Virtual Reality and Leap Motion technology. So, players can
interact with the game directly as they move their hands to control the game via the infrared

technology from Leap Motion.

Keywords : Application Windows Operation System, Virtual Reality, Leap Motion, Rhythm, Music
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2.1 Rhythm Tool
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Total frames: 0
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2.2 Leap Motion Controller
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2.2.1 Hardware

MnyasawuESALITiY Leap Motion Controller Smsvsuiideudheing faunsal
wszneulusie ndos 2 fuay LED Bunsuse 3 6 LLENEuWSWLSﬂﬁ“ﬂawuawaﬂﬁuQQﬁ 850
utlums  Fuduedunasitliansnsoveasiild wazieiaudnTyun havhlifuilunsneuls
nugunsailaninds 8 gnunarvm e‘a’fw'iﬂﬁﬁmw“fmﬁuwammumné’aaﬁﬁgﬂmmE'a"laﬂswﬁmﬁ’a
AU fresvezmsmevauevesgUnsalazagiivsenm 2 wande 60 wuiwnsviledgunsal
ssrmsmovauesiigndiallasauduvesnsaeuasdussusaan  LED ilesanmasey
Auntiswesilolugiuuy 30 azawnsavhldenmniuainszesiinaid @1 USB controller
vosgunsalasihmseudeyanuwesiuasddludimhomnusuiternisussanana foyai
QnuszIaNauAI9zgnawr1u USB TUdi Leap Motion tracking software unpeuifinmesivhnis

ousiold deyaiilfintiuazuansmaidudin (srayscale) TugUuuuiiusuisnisndsasuiaiy

NN NEIULALUNIINNEDITS 2 67



2 feet above the controller, by 2 feet wide on each side
(150° angle), by 2 feet deep on each side (120° angle)

JUN 2.3 veulwniiudilumslneures Leap Motion

U7 2.4 amiildianndasduisin



2.2.2 Software

o W | w a a ° ' | P
ula’(]aﬁ&aﬂq‘wa\uﬂﬂﬁ Computer ﬁﬂ?ﬁLﬁuﬂﬂqiﬂWU'ﬁmﬂqﬂ?']Mﬂﬁ'mLﬁﬁ@u L9 IN Leap

Motion  Controller lilgilimsathefoyauuy  mapping usilddane3udugeiudoyaitldann

U

\Wulwes The Leap Motion Service Aalusunsufiozvimiiiszanananm wasnnlafudeya

v '
=

Murduvazuawndouesing  amasgninsiuarabrafunm 3 Sienflaunsaidy

@ & . o Y v o v a v A < o
MaINUU tracking layer azvimsuSuteyalvinssiudeyaiildainnng track Haviseaunsaidus
tracking algorithm agvinisiasudoyann 3 4 wazasluduiuviwesing uagldinaia
filtering \edeliAnn1siBeslosiuiteTu udsaniu The Leap Motion Service avims
! v & 2 & o Y aa 1w i
dawaans 1U transport protocol Tay protocolfagyiuiiiiaiasady Leap Motion Control
Panel 59ufla native waz web client libraries #1uvn4 local socket connection (TCP d1usu
Native way Web Socket &1%3U web ) the client libraries wvihnsdnnsdeyaluds object-
oriented APl structure Uag 9An15 frame history uagday functionlazclassdmsurieimnie

¥l application awnsasudoyaan leap 14

Leap Motion Controller au150n3193UMUMUasIngm1e Wuauidd Sr98emuunu
LT3 (X) UNUAUES (Y) UazWIUWLIYIN (2) §13a origin pgnTINA1vDIigUnsal msrady
vimaldvaneuuuvanefionis 1wy Medafunnaumumiemuduuniing (Circle), mIume
(Tap), madeunieda (Scroll, Swipe), wuwiarnile (Open, Close Hand), Bailadunsansing
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U 2.5 nmwshegsvaldann Leap Motion

2.3 Unity Engine

Unity Ao inuouduuuy Cross-platform ﬁgﬂﬁ’ﬁuuwmnumﬂiu‘laﬁmm Unity dwmsutinsimuns
Tannimilsduay Lﬁa’[,ﬁamwﬂ'saq%’ulﬁwa’lrmmEJLLwacﬂwaiuLLaxﬁm’%‘aqﬁa’iuﬂ’ﬁﬁwmmmnS;JLﬁ‘a
giwsawaranieg  lumsiunddlenuilddmsuduuusuled unanveduvssnoufnes
Lﬂ%dﬁ@ﬂ?UQu"’;ﬁIaLnu (Wu joystick) uargunsalfiefle Turrausnues Unity Wuirdesiielunisian
inufisosfuiiienamsunanos OSX wE iR adinsiaundosn unsEiEnsasesiuldvas
uwanaulutlagiu Tasnwndldlumswaningly Unity o C# it uay JavaScript luniswan

)

fimauiudyequangedie Unity 5.2.2 Feudessenuniileiiounanau U am 2015 Tngannsawamnasuy

3

wnanwasume lanad

1. Android 7. Mac 13. PSVITA (PlayStations Vita)
2,105 8. Linux 14. Xbox one

3. Windows Phone 8 9. Web Player 15. Xbox 360

4. BlackBerry 10 10. Oculus Rift 16. Wi U

5. Windows

6. Windows Store Apps

11. PS3 (PlayStations 3)

12. PS4 (PlayStations 4)
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Tngusn APl veunanvlasusinaq sl
* Direcl3D uu Windows Wag Xbox 360
" OpenGL uu Mac, Julmduazaynd
* OpenGL ESUU Android wag iOS

"  Proprietary APl liddlawnunaulea

2.3.1 llufivaaay (MonoDevelop)

MonoDevelop

5UM 2.6 Wludinaaey

2

luludnaaeulurenuisvdnlemugesy (Open source) Tivmulng Tulupeudaif(Mono
community) WAz i3 (Xamarin) - awsasesiumsyhauldvisluszuudund Linw) wun(0S X)
war AulmdWindows) mwvhouvestulufinessy  SnnaudRedefudatud (Netbeans) way
lulaswenviiviaagile (Microsoft Visual studio) wWumududadeUsraunsmiindugld (Graphic

User Interface) wazniseanuuuliulas udu
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2211 Auaudiveslulufivaasy
" 9995UNSYINUVAELNaRN DY
- § & g
- Aund, Wlmd uag wum 0OS X
" 5995UMSYNUMANENTYY
- C#, F#, Visual Basic.NET, C/C++ wa¥ Vala
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- Wy yeselAnnealnsa (Source code control), glamans (Unit testing) 1Tus

" @UN909AN1SAULERDY (Add-in) Tagnuiies

2.4 Virtual Reality (VR)

] o

Virtual Reality (VR) Aaannuindeuiaiiouaniia (30) fisrassiulngnouiumed duililan
afiounisaunsouanauuminevesgunsalldsmiuegiulanuieeuusis vilvigl3@naenanu
auassld Tnglunisitesldou Virtual Reality 15‘1?14-5'1L‘fluﬁadﬁqﬂﬂ‘ifﬁﬁﬁﬂﬂ’h Head Mount Display
(HMD) %':\1Lﬂuqﬂnsfﬁmuﬁwxﬁa‘iqLﬁulﬂmdﬁ'lun15La'um:uLLmﬁu"’Jﬁaﬁnmumnﬁuﬁmﬂﬂumu%’a
dwiunmshassiniuiuumunisldae 20 wuusssum lesmnilyuussnisuaatiu (Field of view) i
n319fs 110 a9 ﬁv’lﬁ’lﬁ%’umwﬁﬁymau%aﬁﬂLLaxawmmammumimﬁaulwamaaﬁswslﬁimalﬁﬁaga
NP3 3-axis gyroscope, accelerometer Waz magnetometer vuigunsadvilldaunse
19*1'%’Uﬂ'1waehammL%'qLLaﬂaiﬁmwmwaamw%aa]:mmmﬁﬂﬁuamNaﬁaé‘lﬂﬁaﬂwauﬂ%’a dmiunis
mouldsealu Virtual Reality u siasldaunsafiindh (nput Devices) 1wy Aduain, wid uazqalle

fegeves HMD Aiulslutioquiusu Oculus Rift, HTC Vive, Razer OSVR faudauinedistanii

guazgalidinsldunswanaunntn
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2.4.1 Kino VR

2/

Aoveslsimimutuieligldanunsaldivalulad Vitual Reality Téhauazavmnauisiulng

bisndudenduilinelumstogunsaiidsingadu Oculus Rift Tosorldlvsdmyislede Android 7

o
ar

a 1 a | a ° = o 2 I
Aneg Client LWaumany Server UuﬂauWQLma‘ﬂUﬂqiﬁnﬂaQﬂ']WWLﬂun']WLaﬂ'Jﬂu"ﬂ']ﬂm']ﬁﬂqﬂLLaﬁ‘U'ﬂLLﬂgl'U

'
=

IO AN 3-axis gyroscope waw accelerometer Faludeiidoguivulnsdwiiiofie  wasth
Wisdwiflofennfindrfu VR Headset Filudf Headset shnefiauddmsunsonm 1 A uaudyy
daswinu Sduhugudnanoun 25 u. waziinuenInia 45w wiumslé AMD Feviliasnsold

Usraunsalimioununsld Virtual Reality iuffy

JUA 2.7 MIUDINWRIY VR Headset
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- M8UsENIaKEa 64-bit (x64)
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2
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msAnfagili 5.3.4

1. W lfGule . https://unity3d.com/get-unity/download?ref=personal ﬂﬂﬂﬁuﬂan Download

unity 5.3.4

DOWNLOAD UNIT SYSTEM REQUIREMENTS

Helio you want to quickly download and start using Unity, 50 let's go!

J DOWNLOAD INSTALLER |

Belease notes System requirements Unity S upgrade puide

15 MAR 2016 534 636KB WINDOWS ™

FOR WINDOWS ~

DOWNLOAD UNITY BETA

E1 early access (o our latest features, and help us improve quality by prowiding valuable feedback

U 1 mhdvledluniseallvany s
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") Unity 5.3.411 Download Aszistant -

Unity 5.3.411 Download Assistant

This assistant will guide you through downloading and |
installing Unity.

Piease make sure you are connected to internet before
continuing the installation process, as selected components
for Unity needs to be downloaded.

Click Next to continue,

Concel_|

n Next> |l |

@
v -

UM 3 msfinsiagd

&
f



28
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License Agreement
P!easermwandaccepthelomsetnrmbefwedwﬂo«iumdmﬂngmw. Q

UNITY PRO AND UNITY PERSONAL SOFTWARE
LICENSE AGREEMENT
VERSION 5.x

Updated September 21, 2015

Summary of Important Use Restrictions
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"@ Unity 5.3.4f1 Download Assistant

Choose Download and Install locations
Speafy where to download and instal fles, Q

Spedify location of files downloaded during installation
@ Download files to temporary location (wil automatically be removed when done
) Download to: | C:\isers \Hock \Dowrloads Bro

e

Unity instal folder
Ciprogam sty [rove |

Total space required: 20,1G8
Space available; 391.7G8
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Visual Studio 2015 Community License Terms
Visual Studio 2015 Community Privacy Statement
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Aflan15ud1 Unity Asset : Rhythm Tool

AdaN 1511 Unity Asset : Rhythm Tool §iadl
Lvinluiiiuled : http//hellomeow.net/ Fadudulasivasiiann uasyins Download

UNITY ASSETS

| create some assets for Unity

ic [«

RHYTHMTOOL MP3 IMPORTER
Basic music analysis for Unity Browse and load mp3 files

=l u < & 2 s
Ui 1 widuledveaiaiun
2. disnmnllvanieuspeazlalnddo “RhythmTool.unitypackage” AaguRt 2

RhythmTool.unitypackage Date modified: 7/2/2559 18:36
Type: Unity package file Size: 9,54 MB
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< Unity Personal (64bit) - Untitled - Rhythm TESTO1 PC, Mac & Linux Standalone <DX11>

File Edit Assets GameObject Component Window Help

Create »

et Show in Explorer
| Shaded Open

Delete

Open Scene Additive

Import New Asset...

Import Package A > Custom Package...

Export Package... D

Find References In Scene

Cameras
Select Dependencies Phirias
Refresh Ctrl+R CrossPlatforminput

Effects
Environment
ParticleSystems
Prototyping
Open C# Project Utility

Apply Execution Order Attributes

Reimport

Reimport All

Run API Updater..

Vehicles
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3UY 3 380153191 Unity Package
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