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1   

 

 ≢│ ⌐™√∫√ ≤ ⌐≈™≡ ═╢⁹  

 

1.1  

⌐│ ↄ─ ⅜כⱴכ◊fi☻Ɽⱨ♄╛♩☻▫♥כ▪

⇔ ∕─ ↄ│ ─ ♫כꜞ▪╢№⌐ ⱶכ♪ ☻

♃☺▪ⱶ ◖fi◘כ♩ⱱכꜟ⌐⅔™≡ꜝ▬Ⱪ◖fi◘כ♩ ꜝ▬ⱩⱤⱨ

☻ⱴfiכ◊ ( ꜝ▬Ⱪ )╩ ∫≡™╢⁹↓─ꜝ▬Ⱪ≢ ╙ ↕╣

╢↓≤│ ♥꜠ⱦ ╛ꜝ☺○ ─ ─╟℮⌐ ⌐

╟╢╙─≢│⌂ↄꜞ▪ꜟ♃▬ⱶ⌐╟╢ ≢№╡ ⌐ ╩ ┘

─ ≢ ≡ ∂╢≤™℮↓≤≢№╢⁹ꜝ ▬Ⱪ⌂╠≢│─ ◦☻♥ⱶ

☻ⱳ♇♩ ≤─ ⌂≥ │ ⇔™⅜ ≢⇔⅛ ∂╠

╣⌂™ ⌂ ╩ ╦℮√╘ ↄ─ ⅜ ╩ ┬⁹⇔⅛⇔ ↓╣

╠─ꜝ▬Ⱪ⅜ ╦╣╢ ⌐ ≢⅝╢ ⌐│ ⅜№╡ ☻

╩☺כ♥ ↄ≤ ☻♃☺▪ⱶ─ 7 ⅜ ≢№╢≤ ╦╣≡⅔

╡ ≡─ ⅜ ⌐ ↑╢↓≤│⌂ↄ ⌐ ⅜ ╦╣╢⁹  

╕√ │ ≢ ╦╣╢↓≤⅜ ↄ ⌐ ╗ ⌐│ ⌂

⅛╠∏Ɫfi♦▫⅜№╢⁹↓─╟℮⌂ ─ ⌐⇔┌⇔┌ꜝ▬Ⱪⱦꜙ

⅜◓fi▬כ ╦╣╢⁹( 1.1)ꜝ▬Ⱪⱦꜙכ▬fi◓≤│ ─ꜝ▬Ⱪ

─ ╩ ─ ⌐≡ ∆╢ ≢ ⌐ ∟≡♅

◔♇♩ ╩ ≢⅝⌂⅛∫√ ∞↑≢⌂ↄ ⌐ ╪≢™≡ ⅜

ↄ ↑⌂™ ╙ ─ ≢ ≢⅝╢⁹↓─ꜝ▬Ⱪⱦꜙכ▬fi

◓≢╙ ⌐⅔↑╢ ─ ╩ ≢⅝╢╟℮ ⅜⅛╡⌂
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╩ ™≡™╢╟℮∞⅜ ⌐ ⇔≡│ ⌐ ∞↑╩ ℮↓≤⅜

™⁹∕↓≢ ⌐╙╟╡ ⌐ ™ ╩ ≢⅝╣┌

≤─ ╩ ╠∑╢≤ ⅎ√⁹ ⌐╟╢ ─ ≤⇔≡ 3D

≈╕╡ ⅜ ≢№╢≤ ⇔√⁹↓↓≢™℮ ≤│ꜝ▬Ⱪ

╩ ℮ ≤ ╩ ╡ ⇔≡ ∆╢↓≤≢№╢⁹ ∕─

≤⇔≡ ≤ ╩ ╡ ∆ ⌐ Kinect ─ ╩ ⇔ ∆

╢ ⌐Ᵽ₈ꜟ♪▬▪ꜟꜗ♅כ Ⱶ◒₉─ 3D ⱱ꜡◓ꜝⱨ▫⌐╟╢

ꜝ▬Ⱪ─╟℮⌐ ╩╙√∑√ ─ ╩ ™╢ ╩

∆╢⁹ ≢│ ↓─ ⌐╟╡ ⌐ ◖☻♩≢ ─№╢

╩ ⇔ ╩ ≢⅝╢⅛⌐≈™≡ ה ╩ ℮⁹  

 

( 1.1 ꜝ▬Ⱪⱦꜙכ▬fi◓─▬ⱷכ☺ ) 
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1.2 ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓─  

 ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓≤│◖fiⱧꜙכ♃≢ ⇔√◖fiⱧꜙ

◒♇▫ⱨꜝ◓♃כ (CG)╛◌ⱷꜝ≢ ⇔√ ╛▬ⱷכ☺╩ ╛

≤™∫√○Ⱪ☺▼◒♩─ ⌂≥⌐ⱪ꜡☺▼◒♃╩ ™≡ ⇔

○Ⱪ☺▼◒♩─ ╛ ⌐ ╦∑▬ⱷכ☺╩ ╡ ↑╢ ─↓≤

≢№╢⁹ ≢│₈ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓₉≤™℮ ┘ ⅜

≢№╢⅜ ∕─ ⌐₈3D ⱴ♇Ⱨfi◓₉╛₈ⱦ☺ꜙ▪ꜟⱴ♇Ⱨfi◓₉

╕√ ⌐₈ⱴ♇Ⱨfi◓₉≤ ↕╣╢↓≤╙№╢⁹  

 ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓─ ♥fiכfi♪─ⱱꜝכ♬☼▫♦│

♇♪ⱴfi◦ꜛfi⌐⅔↑╢ ┼─ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓≤ ╦

╣≡™╢⁹◖fiⱧꜙכ♃ ─ ⅜╕∞ ™ 1969 ⌐▪♫꜡◓

╩ ™≡ ─ ╩ ⌐ ⇔√≤™℮⁹↓─ │♦▫☼♬

⌐♪fiꜝכ ∆╢ ↄ─▪♩ꜝ◒◦ꜛfi╩ ה ⇔≡™╢►

◓ⱴ☺♬▪ꜞfi▬כ♬☼▫♦♩ꜟ◊ (WDI)⌐╟∫≡╙√╠↕╣√⁹

⅛╠ ↕╣╢₈ ≤ ─ ₉╛☻ꜞꜞfi◓⌂▪♩ꜝ◒

◦ꜛfi₈♃꞉הכ○Ⱪ₉כꜝ♥ה ≤⌂∫√ ─◄fi♃כ♥▬ⱷ

fi♩◦ꜛ₈כ꞉fi☻ה▪ⱳfiה♃▬ⱶ₉⌂≥⌐⅔™≡ ↓─ⱪ꜡☺▼

◒◦ꜛfiⱴ♇Ⱨfi◓─ ⅜ ⇔╖⌂ↄ ™╠╣≡™╢ [1]⁹  

≢│ 2010 ⌐ ╦╣√ ─ⱨ▫ꜟⱶⱪ꜠Ⱶ▪⅜ ≤ ╦╣

Ɫ►☻♥fiⱲ☻╛ √∫™≥♪fiꜝכ♬☼▫♦ ≢─

⌐╙ ™╠╣╢╟℮⌐⌂∫√⁹ │ ⅜ ╖ ₁⌂ ⌐ ™

╠╣╢╒⅛ ⱪ꜡☺▼◒♃─ ⅜ ╪∞↓≤╙№╡ ≢ ℮
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╙№╢⁹  

1.3 Ᵽכ♅ꜗꜟ▪▬♪ꜟ≤ fiכꜞ◒☻  

Ᵽכ♅ꜗꜟ▪▬♪ꜟ≤│ │⇔⌂™ ▪▬♪ꜟ─↓≤≢№╢⁹

Ᵽכ♅ꜗꜟ▪▬♪ꜟ≤ ∫≡╙◑ꜗꜟ◖fi≢ ⇔√ ╩ ∆

3DCG ⌐╟╢Ᵽכ♅ꜗꜟ▪▬♪ꜟ ◓ꜝⱦ▪▪▬♪ꜟ╩ CG ⇔√Ᵽ

⅜╢№⅜≤⌂ꜟ♪▬▪♩♇Ⱡꜟꜗ♅כ ≢ →≡™╢Ᵽכ♅ꜗ

ꜟ▪▬♪ꜟ≤│ 2007 ⌐ ╩ ╘√₈ Ⱶ◒₉₈ ꜞfiה

꜠fi₉₈ ꜟ◌₉ ─ DTM( ♦☻◒♩♇ⱪⱵꜙכ☺♇◒ )♁

ⱨ♩►▼▪≢№╢⁹( 1.2)↓╣╠│ VOCALOID ╩

⇔√Ᵽכ♅ꜗꜟ▪▬♪ꜟ ≢ ─ ╩ ≈ ≤⇔≡

⌂ ≢№∫√⁹╕√ Ⱶ◒╩│∂╘≤∆╢Ᵽכ♅ꜗꜟ▪▬♪ꜟ│

╩ ≤⇔≡™╣┌╒╓ ⌂ ╩ ╘≡™╢√╘ ↄ─ꜚ

╩ꜟ♪▬▪ꜟꜗ♅כⱣ─╠╣↓⅜◙כ ⇔√ ╩ ⇔√⁹

╩ ╘√ DTM │ 3Dⱱ꜡◓ꜝⱶ ╩ ⇔√ꜝ▬Ⱪ─ ⅜ ╖╠

╣ ∕─ ⌐ ™╠╣√╙─⅜ DILAD ≥fiכꜞ◒☻ ┌╣╢ ☻

⌐ꜟꜞ◒▪╛☻ꜝ●fi≢№╢⁹כꜞ◒ ⇔ ⌐ ⇔≡ (☻◒

≡⇔╠⅛fiכꜞ )⅛╠─ (ꜞ▪ⱪ꜡☺▼◒◦ꜛfi )╩ ℮↓≤≢

⌂⌐╙⌂™ ⌐Ᵽכ♅ꜗꜟ▪▬♪ꜟ⅜ ∆╢╟℮⌂ ╩ ↓↕

∑╢⁹⇔⅛⇔ │⌐fiכꜞ◒☻ ⌐ ⅜№╡ ≤

─≥fiכꜞ◒☻ ⌐ ⅝⌂ ⅜ ╕╣╢≤ │ ⇔™⁹∕↓≢

╩ ↕∑╢√╘⌐ ≢─ ⅜ ╦╣≡™╢⁹↓╣

⌐╟╡ DILAD Ⱳכ♪╩ ™√ ⌐│ ⅝⌂◖☻♩⅜ ⅛∫≡

⇔╕℮⁹↓─ ≤⇔≡▪Ⱶ♇♪ P ↓≤ ⅜ ⇔
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√─⅜ ╩ ™╢▪Ⱶ♇♪☻◒ꜞכfi ╕√ ⱳꜞ ╩ ™╢

ⱳꜞ♇♪☻◒ꜞכfi≢№╢⁹↓╣╠│ ↓∕ ╢╙── ◖☻♩≢

≢⅝╢↓≤⅛╠ ╕√∕─ ╕╡⌐╟╢ ה ⅜ ╪⌐

╦╣╢╟℮⌐⌂╡♬◖♬◖ ≢╙ ↄ─ ⅜ ↑╠╣╢

╟℮⌐⌂∫√⁹╕√↓╣╠│ ∞↑≢⌂ↄ ≢▬ⱬfi

♩⅜ ↕╣╢╟℮⌐⌂╡ ─ ה ⅜ ╦╣≡™╢⁹  

 

 

( 1.2 Ⱶ◒ [ : Ⱶ◒ CRYPTON FUTURE 

MEDIA, INC Ⱪ꜡◓╟╡ ] )[2]  
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1.4 ─  

⌐⅔™≡  

ה 2 ≢│ ⌐ ™╢ ⌐≈™≡ ∆╢⁹  

ה 3 ≢│ ⌐ ™√ ⌐≈™≡ ═╢⁹  

ה 4 ≢│ ⌐ ™√ⱪ꜡◓ꜝⱶ─ ⌐≈™≡ ═╢⁹  

ה 5 ≢│ ⌐ ≠ↄ ≤ ╩ ℮⁹  

ה 6 ≢│ ≤ ⌐≈™≡─ ╩ ═╢⁹  
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2  ─  

 

⌐ ∆╢ ┼─ ╩ ∆╢ ⌐ ─ 3 ≈─  

ᵑKinect ☿fi◘כ  

ᵒ fiכꜞ◒☻  

ᵓⱪ꜡☺▼◒♃ (ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓ ) 

⅜ ≤⌂∫√⁹ ⌐≡↓╣╠─ ⌐≈™≡ ╩ ℮⁹  

 

2.1 Kinect ─ ⌐≈™≡  

⌐⅔↑╢ ─ ≤⌂╢ Kinect ≤│ 2010 ⌐ Microsoft

╟╡ ↕╣√☿fi◘כ♦Ᵽ▬☻≢№╢⁹ ⱶכ◕│ ≢№╢ Xbox 

360 ↑─ ₈Kinect For Xbox 360 ₉≤⇔≡ ⱶכ◕

≤ ⌐ ↕╣√⅜ ⌂☿fi◘כ♦Ᵽ▬☻≤⇔≡─ ⅜

╕╡ 2012 ⌐ Windows PC ↑─₈Kinect for Windows ₉≤⇔≡

↑⌐ ⁹Kinect√╣↕☻כꜞꜞ⌐√ ⌐│ RGB ╩ ≢⅝

╢ RGB ☿fi◘כ ☿fi◘כ⅛╠─ ╩ ≢⅝╢ ☿fi◘כ⅜

ⅎ ∕─ ⌐╙ ◌ⱷꜝ╛ⱴꜟ♅▪꜠▬ⱴ▬◒꜡ⱨ◊fi⅜ ↕

╣≡™╢⁹↓╣╠╩ ╖ ╦∑╢↓≤≢◌ⱷꜝ ─

─ ─ ─ ─ ⌂≥⅜ ⅎ╢⁹  

 ≢ ↕╣≡™√ Kinect │₈Kinect for Xbo x 360₉≢№

╡ ( 2.1) ⌐│↓╣╩ ™≡™╢⅜ Windows ≤ Xbox ─

™│ ⌐  
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ה ─  

Xboxה ┼─  

Nearה ─♪כ⸗  

 

⅜ →╠╣╢⁹ ⌐ ⇔≡│ Windows ⌐─╖ ╘╠╣≡™

╢⁹Xbox ┼─ │ Xbox ─╖ ⇔≡™≡ Windows ─ ⌐

│ PC ⅜ ≢№╢⁹ ⌐ Near │≥♪כ⸗ Windows ⅛╠ ↕╣

√ ≢№╢⁹ ─ │♦ⱨ◊ꜟ♩≢ 80cm 4m ≤

⇔≡№╡ Windows ≢│↕╠⌐ 40cm ─ ⅜ ⌂ N ear ⸗

⅜♪כ │≢♪כ⸗─↓⇔∞√⁹╢™≡╣↕ 6 ─ ⌐

HIP_CENTER( ─ )⇔⅛ ≢⅝∏ ─ │≢⅝⌂™⁹ 

 ☿fi◘כ ╩ ™√ PC≢─ ↑⌐ Kinect for Windows SDK

╡⅔≡╣↕☻כꜞꜞ⅜ Windows ≢─♁ⱨ♩►▼▪ ─ ⌐ ™╢

≤ ⌐ ≢№╢⁹Microsoft ─♦Ᵽ▬☻≢│№╢⅜ Mac OS

≢╙ │ ≢№╡ ↓∟╠≢│ OpenNI ≤ NITE ╕√↓╣╠╩

╟╡ ™╛∆ↄ╕≤╘√ Simple  OpenNI ╩ ∆╢ ⅜№╢⁹√∞

⇔ OpenNI ≤ NITE ╩ ∆╢ OpenNI ◘▬♩

(http://www.openni.org/ )⅜ 2014 4 Apple ─ ⌐╟╡ ⇔

≡™╢√╘ ─ │ ⅜ ≢№╢⁹  

 ⌐│ Mac OS╩ ⇔≡™╢√╘ Simple OpenNI ╩ ⇔

⌐ ∆╢ⱪ꜡◓ꜝⱶ╩ ∆╢⁹╕√ꜞ▪ꜟ♃▬ⱶ⌂ ≤

╩ ℮↓≤╩ ≤∆╢√╘ ─ ⌐ ™╠╣√◒꜡

ⱴ◐כ [3]─╟℮⌐ ⌂ ╩ ⇔√╡ ⌐ ╩ ⇔



9 

 

√╡∑∏⌐ ─ ╩ ⅎ╢╟℮⌐ ╩ ℮↓≤╩ ≤∆╢⁹ 

 

 

( 2.1 ⌐ ™√ Kinect for Xbox 360)  

 

≡™≈⌐fiכꜞ◒☻ 2.2  

│fiכꜞ◒☻  ⌐ ╩ ∑╢ ⌂●ꜝ☻╛▪◒ꜞꜟ

⌐ ⌂ⱨ▫ꜟⱶ╩ ╢↓≤≢ fi⌐⇔√╙─≢№╢⁹כꜞ◒☻

fiכꜞ◒☻ ⅛╠ ⇔√ ╩ (ꜞ▪ⱪ꜡☺▼◒◦ꜛfi )

∆╢↓≤≢ ⅛╠ ╢≤ ≤ ⅜ ⅎ╢≤™℮ ╖≢№╢⁹

( 2.2) 
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( fi┼─ꜞ▪ⱪ꜡☺▼◒◦ꜛfiכꜞ◒☻ 2.2 ) 

 

 ↓─ ─fiכꜞ◒☻ ≤⇔≡ ─ ≤ ⅜ ∆╢↓

≤⅜ →╠╣ ╩ ↕∑╢≤ ⅜ ↄ⌂╢√╘ │

╛∆ↄ⌂╢⅜ ⅛╠─ ⅜ ⌐⌂╡ ╩ ↕∑╢≤

⅜ ↄ⌂╢√╘ │ ⅎ⌐ↄ™⅜ fiכꜞ◒☻─╠⅛

⅜ ⌐⌂╢⁹↓─ ╩ ⌐ ⅛∆ ⌐ ─ ⌐

╦∑√ ⌂ ╛ ─fiכꜞ◒☻╢∆ ╩ ∆╢ ⅜

№╢⁹ ╩fiכꜞ◒☻│≢ ⇔≡ ⅎ╢ ⌐╙ ≤⇔≡

Kinect ≢ ⇔√ ⅛╠ ─ ╡ ⇔ ( 2.3)⇔

╟╡ ─ ⌐ ™ ╩ ╡ ∆↓≤╩ ∆╢√╘

╩ ⇔√ ╩ ℮ ⅜№╢⁹⇔⅛⇔ ꜝ▬Ⱪⱦꜙכ▬fi◓

─╟℮⌐ ↄ─ ⅜ ™ ╩fiכꜞ◒☻≢ ∆╢ ╙ ⇔

√ ╙ ⅎ≡№╢ ─ ─ ╙ ≢№╢⁹  
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( 2.3 ≤ ─┼כꜞ◒☻ 2 ⱨ꜡fi♩ⱪ꜡☺▼◒◦ꜛfi ) 

 

│⌐fiכꜞ◒☻ ⌐ ≢ ≢⅝╢╙─ (▪Ⱶ♇♪☻◒

fiכꜞ ⱳꜞ♇♪☻◒ꜞכfi )≤ ⌐ ∆╢ ⌂ DILAD

fi⅜№╢⁹כꜞ◒☻ ≢│ꜝ▬Ⱪⱦꜙכ▬fi◓ ╩ ⇔

╩ ╢√╘⌐ ─ ╩╟╡ ⌐ ∆╢↓≤⅜

≢№╢√╘ DILAD Ⱳכ♪ ╩ ∆╒≥≢│⌂ↄ

⌂ ≢fiכꜞ◒☻ ≢№╢≤ ∆╢⁹╟∫≡▪◒ꜞꜟ⌐ⱳꜞ

─ⱦ♬כꜟ╩ ⇔√ⱳꜞ♇♪☻◒ꜞכfi⅛ ╩ ⇔√▪Ⱶ

⅜fiכꜞ◒☻♪♇ ™─≢│⌂™⅛≤ ⅎ√⁹ⱳꜞ♇♪☻◒ꜞכfi─

≤⇔≡ │ ⌐ ™⅜ ⅜ ⇔™√╘ ≢│

≤ ─ ╩ ⌐ ╣√▪Ⱶ♇♪☻◒ꜞכfi─⌂⅛≢╙

⅜ ⅝╘─╙─╩ ™╢⁹  

 

 



12 

 

2.3 ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓⌐╟╢  

 ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓│♥כⱴⱤכ◒ ≢ ╛⅛⌂ ╩

∆╢√╘⌐ ™╠╣╢↓≤⅜ ™⅜ ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓

│∆≢⌐ ↄ ╩ ╘≡™╢√╘ ⌐ ╛ ╩ ⇔

≡™╣┌ ≢ ⌐ ⅎ╢↓≤╙ ™⁹ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi

◓╙ ⌂ VJ ♁ⱨ♩╛ iPad ≤⸗Ᵽ▬ꜟⱪ꜡☺▼◒♃╩ ⇔≡ⱪ꜡

☺▼◒◦ꜛfiⱴ♇Ⱨfi◓⅜ ⅎ╢▪ⱪꜞ PRSPCTV(URL:  

http://prspctv.minoaimino.com/?lang=ja ) ⅜ ↕╣≡™╢⅛╠≢

№╢⁹╟∫≡ ⌐ ≢ ⇔╗ ─ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓─

│ ≢№╢⅜ ─╟℮⌐ Kinect ⅛╠─ ╩ꜞ▪ꜟ

♃▬ⱶ≢ ⇔ ↕╠⌐ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓╩ ℮≤™℮

⌂ ≢│ ╩ ™╢↓≤│ ⇔ↄ ⌂ ⅜ ⅎ≡⇔╕℮

≤ ⅎ╠╣╢√╘ Kinect ≤─ ╩ ⌐™╣√ⱪ꜡☺▼◒◦ꜛ

fiⱴ♇Ⱨfi◓ⱪ꜡◓ꜝⱶ─ ╩ ℮⁹  

 ⱪ꜡◓ꜝⱶ ⌐ √∫≡│ Processing ≤™℮ⱦ☺ꜙ▪ꜟⱪ꜡◓

ꜝⱵfi◓ ╩ ⇔√⁹↓╣│ⱦ☺ꜙ▪ꜟ▪כ♩⌐ ⇔√ⱪ꜡◓

ꜝⱵfi◓ ≢№╡ 2 3 ╩ ⇔√ ─ ⱴ►

☻╛♃♇♅ ≢ ╩ ∆╢ ⌐ ⅜№╡ ♪כ◖ │

Java ╩ ≤⇔√ ≢ ↄ↓≤⅜ ≢№╢⁹╕√ Processing

≢ Kinect ╩ ∆╢↓≤⅜ ≤™℮ ╙№╡ ─╟℮⌐

Kinect ⅛╠─▬ⱷכ☺ ─ ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓≤™

∫√ ─ ≤ ⌂ ⌐№√∫≡│ ≢№╢≤ ⅎ√⁹  

≢│ ↕⌂ꜝ▬ⱩⱢ►☻╛ ≤™∫√ ≢╙ ⌂
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≤ ≢ ─ ≤∕─ ─ ⌐╟╡ ─ ╩

ⅎ╢ ─ ╩ ⅎ≡™╢√╘ ≢⅝╢ ╡ ─ ╕

√│ ∆╢═⅝ⱨ꜠כⱶ꞉כ◒≢ ≢⅝╢ ╩ ⇔√

ⱪ꜡◓ꜝⱶ ╩ ≤∆╢⁹ ⌂ⱪ꜡◓ꜝⱶ─ ≤ ⌐≈

™≡│ ( 4 )∆╢⅜ Kinect ─ ⌐ ∆╢ⱨ꜠כⱶ꞉כ◒

Simple OpenNI ─ ≤ Processing ─ ⌐╟∫≡

⌂ⱪ꜡◓ꜝⱶ◖כ♪─ ⌐ ∫√⁹  
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3  ⌐ ™√ ─  

 

 ≢│ ⌐ ⇔√ ⌐≈™≡ ═╢⁹ ≤⇔≡

≤∕─ ╩ ╗ ─ Kinect ╩ ⇔√ ≤⇔≡ⱪ꜡

☺▼◒♃≤▪Ⱶ♇♪☻◒ꜞכfi ( fiכꜞ◒☻ )╩ ⇔√ⱪ꜡☺▼

◒◦ꜛfiⱴ♇Ⱨfi◓⅜№╢⁹  

 

3.1 ─  

 ─ ╕⅛⌂ ≤⇔≡ ≈⌐ ≢⅝╢⁹( 3.1) ⌐

╩ Kinect ─◌ⱷꜝ≢ ∆╢ ⇔√ ╩ⱪ꜡☺▼◒♃

≢ ≥fiכꜞ◒☻ ⌐ ⇔ⱴ♇Ⱨfi◓∆╢ ↓╣╠─

╩ ℮ PC ≤⌂∫≡™╢⁹╕√ Kinect ─ 1m │

≤ ╩ ⅝ ⅜ ╕╢ ⅜№╢⁹ ─ │ ≢№╡

ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓│ ╩⇔⌂⅜╠ ℮√╘ №╕╡ PC

≤─ ╩⅔ↄ↓≤⅜≢⅝⌂™ ⌐ ⇔√⁹  

 

 

( 3.1 ⌐ ™√ ─ ) 
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3.2 ( ) ⌐ ™╢  

 2 1 ≢╙ ⇔√⅜ ≢│ Kinect for Xbox 360 ╩

⇔√⁹Kinect ─ ≤⇔≡ ─◌ⱷꜝ☿fi◘כ (RGB

)╩ ∆╢↓≤≢ ─ ╩ ≢⅝╢⁹( 3.2)

╕√∕─ ⌐ ⅜ ╢↓≤╩ ⇔≡ ⅜≢⅝╢ [4][5]⁹Kinect

│ Microsoft ⅜ ⇔≡™╢╙── MacOSX ≢╙ Kinect

─ │ ≢№╡ │↓∟╠≢ ╩ ∫√⁹  

 

 

       ( 3.2 Kinect ⌐ ↕╣≡™╢◌ⱷꜝ≤☿fi◘כ ) 

 

 ╕√ ↓─ Kinect ☿fi◘כ⌐│ Windows ≤ Xbox ≤─ ™─

╒⅛⌐ Kinect v2 ≤™℮ ─Ᵽכ☺ꜛfi▪♇ⱪ⇔√ ─╙─

╙ ↕╣≡™╢⁹ ™√ Kinect for Xbox360 ╩ Kinect v1 ≤∆

╢≤ ↓╣╠─ ⅝⌂ ™│ ─ ╖ ╡ ⌐№╢⁹Kinect v1 
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≢│ ☿fi◘כ⅛╠ ⇔√ ╩ ◌ⱷꜝ≢ ∆╢↓≤

≢ ≤─ ╩ ⇔≡™╢─⌐ ⇔ Kinect v2 ≢│ ☿fi

≥כ◘ ◌ⱷꜝ⅜ ⇔ ⇔√ ⅜ ⇔≡ ∫≡ↄ╢╕

≢─ ⌐╟╡ ≤─ ╩ ⇔≡™╢⁹∕─ ─ ⌂╢

↕╣≡™╢ ╩ ( 3.1)⌐╕≤╘√⁹ ∆╢ ⌐⅔↑╢

─™ↄ≈⅛│ ↓─ Kinect v2 ╩ ™╢↓≤≢╙ ≢⅝╢≢№

╤℮⁹  

 

( 3.1 Kinect v1 ≤ Kinect v2 ─ ™ ) 

 Kinect v1  Kinect v2  

◌ⱷꜝ  640×480 1920×1080 

 2  6  

 20  25  

─  0.8 4.0m 0.5 8.0m 

*  Kinect v2 ≢│ ⅜ ⌂™ ⌐ fps ╩ ≤∆ ╙№╢⁹ 

 

 │ Kinect v1 ≤™℮↓≤≢ ≤◌ⱷꜝ≤─ │ 4.0m

⌐∆╢ ⅜№╡ ≢│ 2.5m ╒≥─ ╩⅔™≡ ⇔√⁹

╕√ ∆╢▪Ⱶ♇♪☻◒ꜞכfi─ │ ≢№∫√√╘ ─

⅜ ™ ≢№∫√≤⅝ ⌐ ╡≠╠™ ╙⇔ↄ│ ⅎ≠╠™

↓≤╙№∫√⁹∕─√╘ │ ╢™ ( ≢│ ⅜
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─Ɽכ◌כ ⅜ ☼fiכ☺─ )╩ ≡ ╩ ∫√⁹Kinect ─

│ ⅛╠ 1.0m ─ ( │ ─ )─≤↓╤⌐

⇔√⁹ ─ ⅜ ⌂™ Kinect ⌐╟╢ RGB ◌ⱷꜝ

⅜℮╕ↄ ≢⅝⌂™√╘ ─ ≢│ ╩ ↑≡ ⇔

√⁹ ( 3.3) 

 

 

     ( 3.3 Kinect ⌐╟╢ ( )─ ─ ) 
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3.3 ( ) ⌐ ™╢  

 ⌐⅔™≡─ ≤│ⱪ꜡☺▼◒♃≤▪Ⱶ♇♪☻◒ꜞכfi

( fiכꜞ◒☻ )╩ ™√ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓─↓≤╩ ∆⁹

↓─ ┼fiכꜞ◒☻ ( ↄ│Ᵽכ♅ꜗꜟ▪▬♪ꜟ≤™∫√◐ꜗ

ꜝ◒♃ )╩ ∆╢≤™℮ │ ─ ╩│∂╘ ─ꜚ

◙כ (♬◖♬◖ ≢│♬◖♬◖ ─♃◓⅜≈™√╙─ )⌐╟╡

╩ →≡™╢⁹ ™√ ─ ⌐⇔√╙─│ ∕─ ─♦☻

◒♩♇ⱪꜝ▬Ⱪ☻♥כ☺≤™℮╙─≢№╢ [6]⁹↓─ ≢│Ᵽכ♅ꜗ

ꜟ▪▬♪ꜟ─ ╩ ∆╢ MikuMikuDance (MMD) ꜛ◦כ⸗≡⌐

fi╩ ∆╢ ꜝ▬Ⱪ☻♥כ☺ ( ) Ᵽכ♅ꜗꜟ▪▬♪ꜟ ( )

☺כ♥☻ ( )╩∕╣∙╣ ⇔ 1 ≈─ ≢∕╣∙╣⅜

↕╣╢ ⌐⇔√ ⇔√ iPad ≤⸗Ᵽ▬ꜟⱪ꜡☺▼◒♃╩ ™≡

▪ⱪꜞ≢ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓╩ ™ ≢ⱱ꜡◓ꜝⱨ▫

ꜝ▬Ⱪ╩ ∆╢≤™℮╙─≢№╢⁹ ─ ╩fiכꜞ◒☻ ™√

Ᵽכ♅ꜗꜟ▪▬♪ꜟ─ │ꜞ▪ⱪ꜡☺▼◒◦ꜛfi╩ ™◐ꜗꜝ◒♃

∞↑╩ ⌐ ⇔◐ꜗꜝ◒♃─ ╩ ∆╢≤™∫√╙─⌐ ⇔

↓─ ≢│ⱨ꜡fi♩ⱪ꜡☺▼◒◦ꜛfi (↓─ ☿♇♩⌐ ⇔≡

⅛╠─ )╩ ℮↓≤≢ fi∞↑≢⌂ↄכꜞ◒☻ ─☿♇♩

⌐ ⇔ ─ ⌐ ⇔☻ⱳ♇♩ꜝ▬♩ ☺כ♥☻─ ─

⅜ ≤⌂∫√⁹ │↓─ ╩ ⇔√ ─ ╟╡

↕╠⌐◐ꜗꜝ◒♃─ ⌐ ╩ ⅎ√√╘ ↓─ ╩ ⌐∆

╢↓≤╩ ╘√⁹↓─ ╩ ⇔≡™╢ HP ≢│ 30 ─☿♇

♩≢─ ≢№∫√⅜ ≢│ ⌐ ⇔√ ╩ ∆╢≤
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™℮ ─√╘ ⱪ꜡☺▼◒♃─ ╙ ⇔ ╩fiכꜞ◒☻

1m ─ ↕⌐⌂╢╟℮⌐ ⇔√⁹ ⌐ √∫≡│▪Ⱶ♇♪☻◒

fiכꜞ ─ ⌐╟╢ ╩ ⌐⇔√⁹ ⌐ ™√

│ⱱכⱶ☿fi♃כ ≢ ⌐ ⌐ ╢╙─╩ ⇔≡™╢⁹

│ ⌐ ∆⁹ ( 3.2) 

 

( fiכꜞ◒☻ 3.2 ) 

fiכꜞ◒☻  

ᵑ Ⱡ♇♩ 91cm×2m 18 ⱷ♇◦ꜙ  ◓꜠▬  1  

╖  

ᵒ ⱦ♬ꜟⱤ▬ⱪ ( 13m)  2m 5  

ᵓTS ◄ꜟⱲ (  13mm) 4  

ᵔTS ☼כ▫♥ (  13mm) 4  

ᵕTS ◐ꜗ♇ⱪ (  13mm)  2  

 

ᵖ☻♥fi꜠☻⌂═ Ⱡ☺  M4×40 4  

ᵗ☻♥fi꜠☻ ♫♇♩  M4  2  

ᵘ☻♥fi꜠☻ꜞfi◓◐ꜗ♇♅  3mm  2  

ᵙ꜡♇◒♃▬ ( Ᵽfi♪ ) 1  

 

 ╖ ≡─▬ⱷכ☺│ ( 3.4)⌐№╢⅜ ≢ ⇔√▪Ⱶ♇♪

│fiכꜞ◒☻ ⅜ 2 ⌐⌂∫≡™╢ ⌐ ∆╢⁹  

 



20 

 

 

  ( 3.4 ▪Ⱶ♇♪☻◒ꜞכfi╩ ⅛╠ √▬ⱷכ☺ ) 

 

 ─ │ ( 3.2) ─ ⌐ ╡ ∫√ ≤ ⇔≡™╢⁹

─√╘ ─ ╖╩ ℮ ⌐ ╖ ≡ ─Ɽ▬

ⱪ≤ ─Ɽ▬ⱪ╩ ╘─Ɽ▬ⱪ≢ ⇔≡™╢⁹  

 ⱪ꜡☺▼◒♃⌐ ⇔≡│▪Ⱶ♇♪☻◒ꜞכfi≤ ─ ╩

╪≢ ⅜ ↕╣╢╟℮⌐╟╡ ↕─№╢ ⌐ ⇔ ─

≢ ⅜ ╠⌂™╟℮⌐∆╢↓≤ ╩ ↄ∆╢↓≤⌐

∆╢⁹  
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4  ⌐ ™√◦☻♥ⱶ─  

 

≢│ ⌐ ⇔√ ─ PC⌐⅔↑╢ ⌐≈™≡ ═╢⁹

PC ≢─ │ Kinect ⅛╠─ ─ ⇔√ ─ⱪ꜡☺▼◒

◦ꜛfiⱴ♇Ⱨfi◓╩ ─ⱪ꜡☺▼◒♩ ≢ ⇔≡ ℮⁹ⱪ꜡◓ꜝ

ⱶ │ ⌐ ∆╢⁹  

 

4.1  

 ⌐⅔™≡ ⌐ ™√ PC ─ │ ≢№╢⁹  

( 4.1 ⌐ ™√ PC ─ ) 

  MacBook Air  

ⱪ꜡☿♇◘  Intel Core i5 1.7GHz  

ⱷ⸗ꜞ  4GB 1600MHz  

♁ⱨ♩►▼▪  OSX 10.9.5 

♦▫☻ⱪ꜠▬  11 ▬fi♅ (1366×768) 

USB  USB3.0 Hi -Speed/SuperSpeedⱤ☻  

  

Kinect ─♁ⱨ♩►▼▪ ≢│ⱷ⸗ꜞ⅜ 2GB( │ 4GB) USB2.0

≢─ ≤⌂∫≡™╢─≢↓─ │ ⌂™⁹  

 ⌐ ⌐ ⌐ ∆╢ⱪ꜡◓ꜝⱶ─ ╩ ∫√ ≢№

╢⅜ Processing ╩ ™√⁹Processing ≤│ MIT ⱷ♦▫▪ꜝⱲ⌐╟∫

≡ ⁹Java╢№≢☻כ♁ⱪfiכ○√╣↕ ╩ ⇔◓ꜝⱨ▫♇◒

⌐ ⇔√ ╩ ™≡™≡ ─ⱦ☺ꜙ▪ꜟ♦◙▬fi╛♩כ▪
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√╘─ ≢№╢⁹Processing ≢ ►ꜝⱩ│♪כ◖√╣↕

◙ ≢─ Android ╛ iOS ≢─ ╙ ≢№╢⁹

≢│ Processing2.2.1 ╩ ⇔√⁹  

 Processing ≢ ╩♪כ◖─ ∆╢⌐№√╡ ⇔√ꜝ▬Ⱪꜝꜞ

│ Processing Kinect ╩ ∆╢√╘─ 3 ≢№╢⁹  

ᵑOpenNI  

ᵒNITE  

ᵓSimple -OpenNI  

 ᵑ ᵒ│ Kinect ╩♃כ♦─╠⅛ ⇔√╡ ─ ╩ ⇔√╡

∆╢ ⌐ ⇔ ᵓ│ Processing ≢ OpenNI ╩ ⅎ╢╟℮⌐∆╢√╘

⌐ ∆╢⁹╕√↓╣╠│ Ᵽכ☺ꜛfi▪♇ⱪ⌐ ™ ─

⅜ ╦╣≡™╢√╘∕╣∙╣Ᵽכ☺ꜛfi╩∕╤ⅎ≡ ™╢↓≤⅜

╕⇔™⁹ ≢│ ᵑ ᵓ∕╣∙╣ OSX ─Ᵽכ☺ꜛfi 0.20 ⌐№

√╢Ᵽכ☺ꜛfi─╙─╩ ⇔√⁹( ᵑ ᵒ⌐ ⇔≡│ HP ─

⌐ ™ ∆╢ ⌐│ ≤⌂╢ ) 

 

4.2 ─ⱪ꜡◓ꜝⱶ  

 ≢│ ≢ ⇔√ⱪ꜡◓ꜝⱶ◖כ♪ ─ ≤

─ ⌐≈™≡ ═╢⁹↓─ │ⱪ꜡◓ꜝⱶ ⌐⅔↑╢₈

ⱨ▼▬☼₉⌐№√╢⁹ ( 4.1) 

↓─ⱨ▼▬☼─ ≢╙ ⌐ ∆╢ ( (1))≤ ─

( (2))⌐ ↑╠╣ ↓╣╠⌐≈™≡ ∆╢⁹  
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( 4.1 ⱪ꜡◓ꜝⱶ ⱨ▼▬☼ ) 

 

(1) ⌐≈™≡  

 ⌐≈™≡─ │ OpenNI ─ ≢ ℮↓≤⅜≢⅝

╢⁹√∞⇔ ↓─ │Ᵽכ☺ꜛfi 0.20 ⌐⅔↑╢ ⌐ ⇔≡⅔╡

Ᵽכ☺ꜛfi⅜ ⅜╢≤  

 .getUsersPixels( )  

⌐⅔™≡  

SimpleOpenNI.USERS_ALL  ------ ─  
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╩ ∆╢↓≤⅜≢⅝⌂™⁹↓╣│ ⅜Ᵽכ☺ꜛfi▪♇ⱪ⌐

™ ↕╣≡™╢√╘≢№╡ ↓╣ ─ ≤™

∫√ ⌂╠ ≢№╢⁹↓─ ╩ ™╢ │ⱪ꜡◓ꜝⱶ

─ ⌐  

 .enableUser(SimpleOpenNI.SKEL_PROFILE_ALL);  

╩ ⇔ ( )╩ ⇔⌂↑╣┌⌂╠⌂™⁹  

 

(2) ─ ⌐≈™≡  

 (1)≢ ⇔√ ≤∕╣ ─ ─ ─ ╩ ℮⁹

Processing ≢│▬ⱷכ☺╩ ℮ PImage ≤™℮ ⌂ ╩ ™╢⅜

╩ ∆╢╙─≤ ╩ ∆╢╙─╩ 2 ≈ ∆╢⁹

PImage ≢ ↕╣√▬ⱷכ☺│Ⱨ◒☿ꜟ ≢ ≢  

 .loadPixels()  ---------- Ⱨ◒☿ꜟ─ ╖ ╖  

.updatePixels() ---------- Ⱨ◒☿ꜟ─  

╩ ∆╢↓≤≢Ⱨ◒☿ꜟ ─ ╖ ╖≤ ╩ ℮⁹Kinect ⅛╠

─ RGB ╛Ⱨ◒☿ꜟ─◌ꜝכ │ 1 ─ ≤⇔≡ ↕╣╢√

╘ ─Ⱨ◒☿ꜟ │  

 x+y*kinect.rgbWidth()  --------- (x,y) ─Ⱨ◒☿ꜟ  

╩ ™≡ ℮⁹ ≤ ─ │ (1)≢ ↕╣√

usermap ╩ ™ Ⱨ◒☿ꜟ ≢ ≤ ╩∕╣∙╣ ℮⁹

─ │ ∕─ ⌐ ∆╢Ⱨ◒☿ꜟ╩∕╣∙╣ img1 ⌐ ∆

╢⁹ ─ │ ⅜™╢ ─ ╩ ∆╢√╘⌐

backpixel []≤™℮ ╩ ⌐ כꜝ◌╢∆ ╩ ⇔ 1
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∕─ ⌐ RGB ─ Ⱨ◒☿ꜟ◌ꜝכ╩ ⇔≡ ╘≡

img2 ⌐ ╩ ℮⁹↓╣⌐╟╡ RGB ─ Ⱨ◒☿ꜟ│ ≤

↕╣╢√┘⌐ backpixel[] ⌐ ↕╣╢↓≤⌐⌂╡ ⌐№

√╢Ⱨ◒☿ꜟ│ כꜝ◌─ ╩ ╖ ∆↓≤⌐╟╡ ≤⇔≡

∆╢↓≤⅜≢⅝╢⁹ │ ⌐ Kinect ≢ ⇔√ ╩

≤ ⌐ ⇔≡ ⇔√ ≢№╢⁹ ( 4.2)   

 

( 4.2 ≤ ─  ⅛╠─  ) 

 

 ─ ╡ ─ │ Kinect ─ ─╖≢ ∫≡⅔╡

│ Kinect ⌐ ∆╢√╘ⱡ▬☼⅜№╢↓≤⅜╦⅛╢⁹

⌐ ⇔≡│ ─╟℮⌐ ╩ ⅎ√ ╙ ⌂↓≤⅜

╦⅛╢⁹  
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4.3 ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓─ⱪ꜡◓ꜝⱶ  

 ≢│ⱪ꜡◓ꜝⱶ ─ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓⌐ ∆╢

⌐≈™≡ ═╢⁹↓─ │ⱪ꜡◓ꜝⱶ ⌐⅔↑╢₈2 ⱴ♇Ⱨfi◓

ⱨ▼▬☼₉ ┘₈♥◒☻♅ꜗ ⱨ▼▬☼₉⌐№√╢⁹( 4.3) 

 

 

( 4.3 ⱪ꜡◓ꜝⱶ 2 ⱴ♇Ⱨfi◓ /♥◒☻♅ꜗ ⱨ▼▬☼ ) 
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2 ⱴ♇Ⱨfi◓ ⌐≈™≡  

 ⌐⅔™≡ Processing ╩ ™≡ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓

╩ ℮ OpenGL ─ ≢№╢♥◒☻♅ꜗ (texture) ╩ ™√⁹

Ᵽכ☺ꜛfi─ Processing ≢│ OpenGL ꜝ▬Ⱪꜝꜞ╩ ⌐ ⇔⌂ↄ

≡╙ ℮↓≤⅜≢⅝╢ ≤⌂∫≡™╢⁹♥◒☻♅ꜗ≤⇔≡ ▬ⱷ

╛☺כ ╩ ∆╢≤ ♥◒☻♅ꜗ ▬ⱷכ☺╩ ⌐

≤⌂╢⁹♥◒☻♅ꜗ─ │  

 beginShape()   endShape() 

≢ ™ vertex ⌐╟╡♥◒☻♅ꜗ ╩ ⇔ ╩ ∆╢⁹

vertex ≢│ ♥◒☻♅ꜗ≤⇔≡ ∆╢▬ⱷכ☺ ─ ≤⇔≡

⇔√™Ⱨ◒☿ꜟ ≤∕╣⌐ ∆╢♥◒☻♅ꜗ─ ╩ ↕∑╢⁹

↓╣⌐╟╡♥◒☻♅ꜗ─ ⌐ ╩ ⅎ√≤⅝ ─▬ⱷכ☺ ≢╙

─ ⅜ ╦╣ ⌂ ⅜ ≤⌂╢⁹ ≢│ Kinect

⅛╠ ∆╢ 640×480 ─▬ⱷכ☺ (√∞⇔ ≢ ≤

⌐ ⇔√ 2≈─▬ⱷכ☺ )╩∕╣∙╣ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi

◓∆╢√╘ img1 ≤ img2 ∕╣∙╣─♥◒☻♅ꜗ╩ ⇔√⁹  

♥◒☻♅ꜗ ⌐≈™≡  

 ⌐⅔↑╢ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓│ ⌂ ╩╘↨

⇔ ─ ╩ ⇔⌂⅜╠ mac ─♩ꜝ♇◒Ɽ♇♪⌐≡♪

ꜝ♇◓ ╩ ℮ ⌐⇔√⁹↓─ⱨ▼▬☼≢│ ╕⅛⌐◒ꜞ♇◒╩

⇔≡™╢ ≤◒ꜞ♇◒╩⇔≡™⌂™ ─ 2 ≈─ ⌐⅔↑╢ⱳ▬

fi♃ ╩ ⇔≡™╢⁹ ≢ ⇔√ⱪ꜡◓ꜝⱶ≢│ ⌐⅔

™≡♥◒☻♅ꜗ─ ╩ ∆╢ ╩ ⇔≡™╢√╘ ◒ꜞ



28 

 

♇◒╩⇔≡™╢ ─ │ⱳ▬fi♃─ ≤ ─ ╩ ⅝ ⅎ

╢≤™℮ ⌂╙─≢№╢⁹◒ꜞ♇◒╩⇔≡™⌂™ │ ⱴ►☻ⱳ

▬fi♃≤ ( ≢│ 2 ≈─▬ⱷכ☺─ 8 ≈─ )≤─

╩ ⇔ ∕─ ⅜ ─ ⌐№╢≤⅝ ─ ⌐ ╢⁹↓

─ ─ ╩ ≤⇔ ≢│ 25 ≤ ⇔√⁹↓─ ─

⅜ ⅝ↄ⌂╣┌ ⱴ►☻ⱳ▬fi♃⅜╟╡ ↄ─ ≢╙ ⌐

≠™√≤ ↕╣╢╟℮⌐⌂╢√╘ ─ ⌐ ╦∑≡

∆╢ ⅜№╢⁹ ⌐№╢ ─ │ ⱳ▬fi♃≤─

╩ ⌐ ⇔ ╩ 1 ≈─ ⌐ ⇔≡™╢⁹╕

√ ◒ꜞ♇◒⇔≡™╢ ╙◒ꜞ♇◒⇔≡™⌂™ ╙ ⌐ ≠™

√ ⌐│ⱳ▬fi♃─ ⌐ ─ ╩ ™ ⌐ ⇔╛∆ↄ⇔

─ ╩ ∫≡™╢⁹  

 ⌐↓╣╠─ ™√ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓╩ ∫≡™╢

─ ╩ ( 4.4)⌐ ∆⁹  
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( 4.4 ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓ ─ ) 


