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│∂╘⌐ 

√∟⅜↓─ ╩⇔╟℮≤ ∫√⅝∫⅛↑│ ♁ⱨ♩⌐ ⅜№∫√⅛╠≢

№╢ ≢│ ◘▬♩ ◘▬♩⌂≥╩ ™≡ ╩ ≤⇔√ ╩

∆╢↓≤⅜ ↄ⌂∫≡™╢ ─ ה ╩ ∆↓≤⌐╟∫≡ ─ ╩ ℮

↓≤⅜ ™ ∕─ ⌐ ↕╣╢─⅜ ♁ⱨ♩≢№╢  

♁ⱨ♩│ ◌♇♩ ╛ ─ ☻Ⱨכ♪─ ⌂≥╩ ℮ ╩

⇔≡™╢ ⇔⅛⇔ ∆╢ ─ ╩ ╡ ™√ ≢ ⇔√™ ⌂≥│ №╠⅛

∂╘ ♁ⱨ♩≢ ╩ ∫≡⅛╠ ⌐ ∆╢─⅜ ⌂ ≢№╢

∕─√╘ ♁ⱨ♩│ ─ ⇔⅛ ╦∫≡™⌂™ ∕↓≢

♁ⱨ♩≢ ╙ ⅎ╢╟℮⌐∆╣┌ ⌂─≢│⌂™⅛≤ ⅎ√ ↓─╟℮⌂ ╩

∆╢ ♁ⱨ♩≤⇔≡ AviUtl ╩ ⇔√ │ ≢ ≢╙ ™╛

∆ↄⱨꜞכ≢ ≢№╢ ∕⇔≡ ─ ♁ⱨ♩╟╡☻◒ꜞⱪ♩╩ ⇔╛∆™

⅛╠≢№╢ ♁ⱨ♩ AviUtl ⌐ ↕╣≡™╢ ⌐≈™≡ ═√

≤↓╤ ─╟℮⌂ ⅜№∫√  

 

ה ⌐ ─ ─ ⅜ ≢ ⅜⅛⅛╢ 

ה ⅜ ⇔√ ○Ⱪ☺▼◒♩─ ⅜↕╣⌂™ 

ה ≢─ ⅜ ─ ≢№╡ ≢№╢ 

כ☺□ⱨה ⅜ ↕╣≡™⌂™ 

 

∕↓≢ ↓─╟℮⌂ ╩ ⇔√ ☻◒ꜞⱪ♩╩ ∆╢↓≤╩ ⅎ√

AviUtl ≢☻◒ꜞⱪ♩─ ╩ ℮ ☻◒ꜞⱪ♩ ╩≥─ ≢ ℮⅛╩ ┬ ⅜№

╢ ↓↓≢│ ♩ꜝ♇◒Ᵽכ╛ ♄▬▪꜡◓⌂≥─ UI ⅜ ≢⅝ ─ ה ⅜

≢№╢≤™℮ ™╛∆↕⌐ ⇔√▪♬ⱷכ◦ꜛfi ╩ ∆╢↓≤─≢⅝╢☻◒

ꜞⱪ♩╩ ∆╢ ☻◒ꜞⱪ♩ ⌐ ∆╢ │ AviUtl ⅜ ⇔≡™╢ Lua ≢ ℮  

≢│ ⌐ ♁ⱨ♩ AviUtl ⌐⅔↑╢☻◒ꜞⱪ♩─ ╖⌐≈™≡ ⇔ↄ

═ ⌐ √⌐☻◒ꜞⱪ♩╩ ⇔≡ ─ ≤ ⇔ ∆╢  
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AviUtl⌐≈™≡ 

 AviU tl ≤│ AviUtl ─⅔ ─ ≢№╢₈KEN ↄ╪₉ ⌐╟∫≡ ↕╣√

♁ⱨ♩►▼▪≢№╢[1] ⱨꜞכ♁ⱨ♩≢№╡⌂⅜╠ ◦fiⱪꜟ⌂ ╩ ∫≡™╢⅔

╡ ≢№╢ ⅛╠ ─ ╛ ≢№╢↓≤╩ ╦∏ ↄ ↕╣≡

™╢ ↓─◦fiⱪꜟ⌂ ⅔╟┘ ╩ ∆╢℮ⅎ≢ ⅝⌂ ╩ ⇔≡™╢─

⅜ ⱪꜝ◓▬fi≢№╢ ─ ⱪꜝ◓▬fi│ 100 ╩כꜘ▬꜠─

⇔ ╛ ⌂≥─○Ⱪ☺▼◒♩╩ 3D ⌐ ∆╢↓≤╩ ≤⇔≡™╢ 3D

⌐⅔↑╢○Ⱪ☺▼◒♩─ ≢│ ◌ⱷꜝ─ ⅝╛◌ⱷꜝ─ ╩ ∆╢↓≤≢

≤™∫√ 3D ⅛╠─○Ⱪ☺▼◒♩ ╩ ℮↓≤⅜≢⅝╢  

AviUtl ─ ╣≡™╢ ≤⇔≡ ⱪꜝ◓▬fiה☻◒ꜞⱪ♩⌐╙ ⇔≡™╢≤™℮ ⅜

→╠╣╢ ─כ◙כꜚ ╪∞ ⅝╩∆╢╟℮⌂ⱪꜝ◓▬fiה☻◒ꜞⱪ♩╩ ∆╢↓≤⅜

≢⅝╢ ⇔≡™╢ ↕╣≡™╢☻◒ꜞⱪ♩─ ≢ →≡™╢╟℮⌂ ™

╩ ↑ ⅎ╢↓≤⅜ ≢№╢ ⱪꜝ◓▬fiה☻◒ꜞⱪ♩╩ כ◙כꜚ╢™≡⇔

╙ ↄ ╩ ⌐ ∆╢↓≤⅜≢⅝╢ ⌐☻◒ꜞⱪ♩─ │ ≢ ─

╛ ⅜↕╣╢↓≤⅜ ™ №╢☻◒ꜞⱪ♩─ ≢╙▪♬ⱷכ◦ꜛfi ⅜╟ↄ

↕╣≡⅔╡ ○Ⱪ☺▼◒♩⌐ ⅝ ▪♬ⱷכ◦ꜛfi ╩ ↑ ⅎ╢↓≤≢ ─

⅜ ⅜∫≡™╢ ╕√ ⱪꜝ◓▬fi⅜Ᵽכ☺ꜛfi▪♇ⱪ⇔√ ⌐ ─ꜚ

⅜כ◙כ ∫√☻◒ꜞⱪ♩⅜ AviUtl ─ ⱪꜝ◓▬fi⌐ ↕╣╢ ╙№╢

↕╣≡™╢☻◒ꜞⱪ♩─ ⌐№╢₈ ↑ ╢₉│ ⅜כ◙כꜚ─ ⇔√╙─≢№

╢ ↓─╟℮⌐ ⅜ ⌐ ™ ♁ⱨ♩≤™ⅎ╢[2] ⌐ ☻◒ꜞⱪ♩

⌐ ⇔√ Lua ⌐≈™≡─ ╩∆╢  

 

 

 Lua 

Lua ≤│ PUC-Rio the Pontifical Catholic University of Rio de Janeiro ─

TeCGraf the Computer Graphics Technology Group TeCGraf ⌐╟∫≡ ↕╣√

☻◒ꜞⱪ♩ ≢№╢[3] ≤⇔≡│ ─ ╡≢№╢  

 

ⱶ≢Windowsכ◊ⱪꜝ♇♩ⱨ☻꜡◒ה Mac OS X Linux ⌂≥ ─ OS≢ ∆╢↓≤

⅜ ≢№╢  

ה ⱶכ◕ ─ ⌐ ∆╢ ≤⇔≡ ╙ ⅜ ™  

Cה ─ⱪ꜡◓ꜝⱶ⌐ ╖ ╕╣╢↓≤╩ ⌐ ↕╣≡⅔╡ C╛ C++≤─ ╩

∆╢─╙ ≢№╢  

ה ─☻◒ꜞⱪ♩ ≢№╢ Ruby ╛ Python ⌂≥≤ ═≡╙ ⌂ ╩ ⇔≡™╢  
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 AviUtl─  

AviUtl ≢▪♬ⱷכ◦ꜛfi ⌐╟╢☻◒ꜞⱪ♩╩ ↕∑╢ ↓↓⅛╠│ ≤

╩ ℮ AviUtl ─ⱷ▬fi ╩ ⌐ ∆ 1.1  

 

 

1.1 AviUtl ─  

 

╩↑∞כⱣꜟכ♠ ╢≤ ⅜ ⌂™╟℮⌐ ⅎ╢⅜ ╠⅛כⱣꜟכ♠ ╩ ┘

↕╣≡™╢ ╩ ∟ →╢↓≤≢╟╡ ⅛™ ╩ ℮↓≤⅜≢⅝╢

1.2  

 

 

1.2 ─ ∟ → 
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─ ╩ ∆╢⌐╟╡ ⅜ ↕╣╢ 1.3  

 

 

1.3 ─  

 

↕╠⌐ ╩ ℮ ╩ ↕∑╢√╘ ⱪ꜡☺▼◒♩╩ ∟ →╢ 1.4  

 

 

1.4 ⱪ꜡☺▼◒♩─  

 

─╟℮⌂►▫fi♪►⅜ ∟ ⅜╢ 1.5 ↓─►▫fi♪►≢│ ⱪ꜡☺▼◒♩
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╩ ∆╢ ─ ─ ⅝↕⌂≥╩ ∆╢↓≤⅜≢⅝╢  

 

 

1.5 ⱪ꜡☺▼◒♩─  

 

ⱪ꜡☺▼◒♩─ ⌐⅔↑╢ ─ ╩ ℮ ⱪ꜡☺▼◒♩─ ►▫

fi♪►⌐№╢ó ◘▬☼ó≤™℮ ≢│ ─ ⅝↕╩ ∆╢↓≤⅜≢⅝╢

AviUtl ─ⱷ▬fi ⌐╙ ─ ⅜ ∆╢⅜ ∕∟╠│ⱨ□▬ꜟ ╩⇔√ ─

◘▬☼≤⌂╢ óⱨ꜠כⱶ꜠כ♩ó≢│ ─ⱨ꜠כⱶ꜠כ♩ ╩ ∆╢↓≤⅜≢⅝╢

↓∟╠╙ AviUtl ─ⱷ▬fi ⌐ ─ ⅜ ⇔ ◘▬☼≤ ⌐ ─╖─

≤⌂∫≡™╢ ó │≢ó♩כ꜠ ─ⱦ♇♩꜠כ♩╩ ∆╢↓≤⅜≢⅝╢ óó╖

╗ⱨ□▬ꜟ⌐ ╦∑╢ó⌐♅▼♇◒╩ ╣╢≤ ╡↓╪∞ ⌐ ╦∑≡ ─ ╩

⌐ ∫≡ↄ╣╢  

  



6 

 

↓↓≢│Δ ◘▬☼Δ╩ 640×720 Δⱨ꜠כⱶ꜠כ♩Δ╩ 30fps Δ ╩Δ♩כ꜠ 44100Hz

≤ ⇔≡™╢  

ⱪ꜡☺▼◒♩╩ ∟ →╢≤ ⱷ▬fi►▫fi♪►⌐ ⇔√◘▬☼─ ⅜

↕╣╢ 1.6 ╛ ⌂≥─○Ⱪ☺▼◒♩╩ ⇔≡™ↄ≤ ⌐

↕╣╢╟℮⌐⌂╢  

 

 

1.6 ⱪ꜡☺▼◒♩─ ∟ →  
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 ↓─ⱪ꜡☺▼◒♩⌐ ⱨ□▬ꜟ╩ ∆╢ 1.7 1.8 ↓↓≢│ ≤⇔≡▪☺

◘▬─ ╩ ╖ ╪≢™╢ 1.9  

 

 

 1.7 ⱷ♦▫▪○Ⱪ☺▼◒♩─  

 

 

 1.8 ⱨ□▬ꜟ─  
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 1.9 ─ ╡ ╖  

 

 ↓─╕╕≢│ ⌐⅛⅛╦╠∏ √∞ ⅜ ↕╣≡™╢∞↑≢№╢ ∕↓≢

╩ ↕∑╢ ⌐ ○Ⱪ☺▼◒♩⌐▪♬ⱷכ◦ꜛfi ╩ ∆╢ 1.11 1.12  

 

 

 1.11 ▪♬ⱷכ◦ꜛfi ─  
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 1.12 ▪♬ⱷכ◦ꜛfi ─  

 

▪♬ⱷכ◦ꜛfi ╩ ∆╢≤ ⇔ↄ♩ꜝ♇◒Ᵽכ⅜ ↕╣╢ ↓─♩ꜝ♇◒Ᵽ

≢כ ╩ ⌐ ∆╢↓≤⅜≢⅝╢ ⌐╙ ⱷ▬fi►▫fi♪►⌐▪fi◌כⱳ▬fi♩

╩ ↕∑╢↓≤╙ ≢ ▪♬ⱷכ◦ꜛfi ─☻◒ꜞⱪ♩│ ≢ ™╛∆™≤™

℮ ⅜№╢ ⇔⅛⇔ ♩ꜝ♇◒Ᵽכ│☻◒ꜞⱪ♩⌐≈⅝ ≈╕≢⇔⅛ ≢⅝⌂™≤™

℮ ⅜№╡ ⌂☻◒ꜞⱪ♩⌐│ ⅝≢№╢  

─ ≢│ ↓─▪♬ⱷכ◦ꜛfi ≤⇔≡ ≢⅝╢☻◒ꜞⱪ♩ ⇔

♁ⱨ♩≢ ℮╟℮⌂ ╩ ∆╢  

 

 

 ↕╣≡™╢ ⌂☻◒ꜞⱪ♩ 

₁─☻◒ꜞⱪ♩⌐│ ⌐╟∫≡ ↕╣√♩ꜝ♇◒Ᵽכ⅜ ∆╢ ↓╣╠─

╩ ∆╢↓≤⌐╟╡ ☻◒ꜞⱪ♩─ ╩ ∆╢↓≤⅜≢⅝╢ ≢ AviUtl

⌐ ↕╣≡™╢☻◒ꜞⱪ♩─ ≤ⱷ♬ꜙכ ╩ ∆╢ │ ⅛╠

⌐ ⇔≡™╢  
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ⅎ╢ 

↓─▪♬ⱷכ◦ꜛfi│ ⌐ ╩ ⅎ╢↓≤⌐╟╡ ⅎ╢╟℮⌂▪♬ⱷ

╩fiꜛ◦כ ⇔≡™╢ 2.1  

 

 2.1 ⅎ╢▪♬ⱷכ◦ꜛfi 

 

™ ╩ ─ ≤⇔≡ ─ ╩ ℮ ó ó│ ⅎ╢ ─ ╩

⇔≡™╢ ó ó│ ⌐ ∆╢ ╩ ⇔≡™╢ ó ó│ ≤ ╩ ╦

∑√ ⅎ╢ ⅜ ↓╢ ╩ ⇔≡™╢  

 

╗ 

↓─▪♬ⱷכ◦ꜛfi│ ─ ⅛╠ ↕╩ ⇔≡ ∕─ ╕≢ ⇔≡

∫≡ↄ╢ ╩ ╡ ∆↓≤⌐╟╡ ╗╟℮⌂▪♬ⱷכ◦ꜛfi╩ ⇔≡™╢ 2.2  

 

 2. 2 ╗▪♬ⱷכ◦ꜛfi 
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™ ╩ ─ ≤⇔≡ ─ ╩ ℮ ò ↕ó│ ⌐ ∆╢

╗ ↕╩ ⇔≡⅔╡ ó ↕ó≢│ ⌐ ∆╢ ╗ ↕╩ ⇔≡™╢ ó ó≢│

─ ⅛╠ ─ ┼─ ╩ ⇔≡™╢ ó∏╠⇔ó│ ○Ⱪ☺▼◒♩⌐

▪♬ⱷכ◦ꜛfi╩ ⇔√ ─▪♬ⱷכ◦ꜛfi ╩∏╠∆ ⅜№╢  

 

↑ ╢ 

↓─▪♬ⱷכ◦ꜛfi│ ≤ ╩ ⇔ ♃▬ⱶꜝ▬fi ─ ─ ⅛╠

↑ ╢▪♬ⱷכ◦ꜛfi╩ ⅎ╢ 2.3  

 

 2.3 ↑ ╢▪♬ⱷכ◦ꜛfi 

 

™ ╩ ─ ≤⇔≡ ─ ╩ ℮ ó ó│ ♃▬ⱶꜝ▬fi─

╩ 0.0≤⇔≡ ⇔√ ↑ ╢▪♬ⱷכ◦ꜛfi─ ≢№╢ ó

X,Y,Zó│○Ⱪ☺▼◒♩⅜ ↑ ╢ ╩ ⇔≡™╢  
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↕╠⌐↓─ ↑ ╢▪♬ⱷכ◦ꜛfi⌐│╟╡ ⅛™Ɽꜝⱷכ♃ ⅜ ∆╢ 3

▪♬ⱷכ◦ꜛfi ─ⱷ♬ꜙכⱣכ≢│ ≈─♩ꜝ♇◒Ᵽכ⌐╟╢ ⇔⅛ ⅎ⌂

™ ∕╣ ─ ╩ ™√™ │ ⌐ ╩ ∆╢ ⅜№╢ ≢

│ ♥◐☻♩Ⱳ♇◒☻∞↑≢⌂ↄ ♅▼♇◒Ⱳ♇◒☻╛ ╩♪כ◖כꜝ◌─ ∆╢

─♄▬▪꜡◓╩ ∆╢↓≤╙≢⅝╢  

 

 

3 ↑ ╢▪♬ⱷכ◦ꜛfi─  
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 AviUtl─☻◒ꜞⱪ♩≢ ⌂ ─  

↓↓≢│ ☻◒ꜞⱪ♩─ ⌐ ≢⅝╢ ╛ ╩ ∆╢ 1 2  

1 ─  

*obj.w, *obj.h ─ , ↕ 

*obj.x, *obj.y, *obj.z ⅛╠─ x,y,z 

obj.zoom 1.0=  

obj.alpha  0.0= /1.0=  

obj.aspect ▪☻Ɑ◒♩ -1.0~1.0/ⱪꜝ☻= /ⱴ▬♫☻=  

*obj.framerate  ⱨ꜠כⱶ꜠כ♩ 

*obj.time  ○Ⱪ☺▼◒♩─ ⱨ꜠כⱶ⅛╠─  

*obj.frame  ○Ⱪ☺▼◒♩─ ⱨ꜠כⱶ⅛╠─ ⱨ꜠כⱶ  

 

2 ─  

obj.setanchor  ♪ꜝ♇◓ ─≢⅝╢▪fi◌כⱳ▬fi♩╩ ∆╢ 

obj.draw  ○Ⱪ☺▼◒♩╩ ∆╢ 

obj.drowpoly  ○Ⱪ☺▼◒♩─ ─ ╩ⱳꜞ◗fi ∆╢ 

obj.getpixel  Ⱨ◒☿ꜟ ╩ ∆╢ 

obj.putpixel  Ⱨ◒☿ꜟ ╩ ⅝ ⅎ╢ 

obj.pixeloption  Ⱨ◒☿ꜟ─ ○ⱪ◦ꜛfi╩ ∆╢ 

obj.effect  ⱨ▫ꜟ♃ ╩ ↕∑╢ 

obj.load  ─ⱨ□▬ꜟ╛ ╩ ╖ ╗ 

obj.interpolation  2 ─ ╩ ⌐ ⇔╕∆ 

obj.getvalue  ♄▬▪꜡◓─ ╛○Ⱪ☺▼◒♩─ ╩ ∆╢ 

HSV ─ ─ ╩ ℮ 

RGB ─ ─ ╩ ℮ 

 

AviUtl ⌐⅔↑╢☻◒ꜞⱪ♩ ≢│ ₁⌂ ╛ ⅜ ↕╣≡™╢ 1 2  

─ │☻◒ꜞⱪ♩ ≢ ≢⅝╢⅜ ReadOnly ─╖≢☻◒ꜞⱪ♩⅛╠ ╩ ≢

⅝⌂™ ≢№╢ ReadOnly ─ ⌐│ *╩≈↑≡™╢ 1 ReadOnly ≤│∕─

─ ╡⌐ ╖ ╖ ≢№╢ ╖ ╖ ⌂─≢ ☻◒ꜞⱪ♩ ≢ ReadOnly ≢№╢

─ ⅝ ╖ ╩ ∫≡╙ ↕╣⌂™≤™℮↓≤≢№╢   

 

  



14 

 

 

⌐⅔↑╢ ≤│ ─ ─ ╩ ∆╢↓≤≢№╢ ╩

∆╢∞↑≢│ ⅜⌂™─≢ ≤⇔≡◒ꜞ♇Ⱨfi◓╛ⱨ▫ꜟ♃ ⌂≥╩ ℮↓≤

⅜ ™ ⌐│ ⅝ↄ ↑≡ 2 №╢  

≈ │ ╩ ≢ ∆╢ ─ ≢№╢ ♪ꜝ♇◓╛ ⌂≥

≢ ╩ ∆╢ ≢№╢ 4.1  

≈ │ⱨ□☺כ ≢№╢ ╕√│ ⇔√ ╩╙≤⌐ ⇔√

≢ ⇔√ ─ ─╖╩ ≢ ∆╢ ≢№╢[4] 4.2  

 

 

 

 

 

 

 

 

 

 

 

 

 4.1 ─       4.2 ⱨ□☺כ  

 

 ⱨ□☺כ ≤│≥℮™∫√╙─⌂─⅛ ♁ⱨ♩ Gimp ⌐ ↕╣≡™╢ⱨ□

כ☺ ≢ ∆╢ ⱨ□☺כ ≤│ ╠⅛כꜘ▬꜠│√╕ ⇔√ ╩╙

≤⌐ ⇔√ ≢ ╩ ∆╢╙─≢№╢ ⇔√ ≤™℮─│

↕╣≡™╢ ⅜ ⅛⌂ ╩ ⇔≈≈╙ ⅜∫≡™╢↓≤≢№╢ ─

≤ ™ ⱨ□☺כ │ ⇔√ ⅜ ⌐ ╕╢─≢ ⌂ ∞↑─ ╩ ∆

↓≤⅜ ⌐⌂╢ ╩╙≤⌐ ╩ ℮─≢ ╡ ℮ ─ ™╩

∆ ⅜│∫⅝╡⇔√ ╩ ∆╢↓≤⌐ ⇔≡™╢⅜ ⅜ ™ ╕√│

⅜│∫⅝╡⇔≡™⌂™ │℮╕ↄ ⅜≢⅝⌂™≤™∫√ ⅜ ∆╢  
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 AviUtl⌐⅔↑╢  

⌐│ ─ ≤ⱨ□☺כ ─ ╡⅜№╢≤ ⇔√⅜ AviUtl ≢

│ⱨ□☺כ ─ ⅜ ↕╣≡™⌂™─≢ ─ ╩ ∆╢ ≢

╩ ∆ 5.1  

 

 

 

           5.1 AviUtl ⌐⅔↑╢ A  

 

 

 



16 

 

↓─ ↕╣√ 5.1 ⌐ ⇔≡ ╩ ℮ ∕╣⌐│ ⅛╠ ⅎ√

╡ ╡√™ px ╩ ∆╢ ⅜№╡ ╕∏│ ⅛╠ px ╡ ╢⅛ ∆╢ ↓↓≢

│ ⅛╠ 100px╩ ╡ ╢↓≤⌐∆╢  

♩ꜝ♇◒Ᵽכ─ ╩ ⅛∆⅛ ╩ ∆╢↓≤≢ ⅛╠ 100px ╡ ╢↓

≤⅜≢⅝╢ 5.2   

 

 

 

 

 

 

 

 

 

5.2 AviUtl ⌐⅔↑╢ B  

 

↓─ ╩ 5.1 ─ ─∕╣∙╣⌐ ⇔≡╙ ∆╢  
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↓↓≢│ ↕╣√ 5.1 ⌐ ⇔≡ 100px 100px 100px 200px

─ ╡ ╡╩ ∫≡™╢ 5.3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.3 AviUtl ⌐⅔↑╢ C  

 

↓─╟℮⌐ AviUtl ≢ ℮ ≢│ ─ ╩ ≈∏≈ ∆╢ ⅜№╡

⌐ ⅜ ⅛∫≡⇔╕℮ ↕╠⌐ 300px 300px≤ ⇔≡ ⅜

∆╢≤ ⅜ ↕╣⌂ↄ⌂╢╟℮⌐⌂∫≡™╢ ↓─╟℮⌂ │ ™≠╠™≤ ⅎ

─ ≢│↓╣╠─ ╩ ⇔√ ☻◒ꜞⱪ♩─ ╩ ℮  
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☻◒ꜞⱪ♩─  

≢│ ╩ ⌐≢⅝╢╟℮⌐∆╢ ─ ☻◒ꜞⱪ♩≤ ◐כꜝ◌

כ ☻◒ꜞⱪ♩─☻◒ꜞⱪ♩╩ ⇔√   

 

  ☻◒ꜞⱪ♩ 

≈ ─☻◒ꜞⱪ♩│  ☻◒ꜞⱪ♩≢№╢ ↓─☻◒ꜞⱪ♩│

AviUtl ─◒ꜞ♇Ⱨfi◓ ╩ ⇔√╙─≢№╡ ↕╣≡™╢ │ ─ ≈

⅜№╢  

 

♪ꜝ♇◓⌐╟╢ ⌂  

♪ꜝ♇◓⌐╟∫≡ ≢ ⌐ ╩ ⅎ╢╟℮⌐∆╢  

 

─  

 ⅜ ⇔ ⇔√ ─ ╩ ∆╢  

 

⌐╟╢ ─  

 ╩√∞ ╡ ↄ↓≤│ ♁ⱨ♩≢╙ ≢№╢ │ ⌐╟╢

─ ╩ ™ ⌐ ≈☻◒ꜞⱪ♩⌐∆╢  
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6.1  ☻◒ꜞⱪ♩─  

 

☻◒ꜞⱪ♩╩ ⇔√ ≢№╢ ─ ≤│ ⌂╡

≤ ⌐♪ꜝ♇◓≢ ╩ ∆╢ ─▪fi◌כⱳ▬fi♩⅜ ∆╢ 6.1  

 

 

6.2ⱷ♬ꜙכ►▫fi♪► 
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3 ♩ꜝ♇◒Ᵽכ─Ɽꜝⱷכ♃ 

1 ─▪fi◌כⱳ▬fi♩─ x  

1 ─▪fi◌כⱳ▬fi♩─ y  

1 ─▪fi◌כⱳ▬fi♩─ x  

1 ─▪fi◌כⱳ▬fi♩─ y  

  

ⱷ♬ꜙכ►▫fi♪►≢│ ▪fi◌כⱳ▬fi♩─ ⌐ ∆╢ ╩ ∆╢↓≤⅜

≢⅝╢ 6.2 1≤ 1≢ ─▪fi◌כⱳ▬fi♩─ ╩ ⇔

2≤ 2≢ ─▪fi◌כⱳ▬fi♩╩ ≢⅝╢ 3  

 

 

6.3 ♄▬▪꜡◓ 

 

4 ♄▬▪꜡◓─Ɽꜝⱷכ♃ 

 

♄▬▪꜡◓⌐╟╡ ─ ⌂≥╩ ∆╢↓≤⅜≢⅝╢ 6.3 ♄

▬▪꜡◓─Ɽꜝⱷכ♃≢№╢Γ Δ⌐♅▼♇◒╩™╣╢↓≤⌐╟╡ ⌐╟╢

─ ╩ ∆╢↓≤⅜≢⅝╢ 4  

 ⌐╟╢ ─ ╩ ℮⅛╩  

◒ꜞ♇Ⱨfi◓ ─ ≤ ∂ ╩ ℮⅛╩  

◘▬☼ ─  

ꜞ▪ꜟ♃▬ⱶ≢ⱪ꜠ⱦꜙכ∆╢ ꜞ▪ꜟ♃▬ⱶ≢ⱪ꜠ⱦꜙכ∆╢⅛╩  
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7 ♪ꜝ♇◓≢─  

 

↓─ ☻◒ꜞⱪ♩≢│ ≤ ─▪fi◌כⱳ▬fi♩╩ ⅛∆↓≤⌐╟╡

≢╟╡ ⌐ ╩ ℮↓≤⅜≢⅝╢ 7 ↕╠⌐ ⌐╟╢ ─

╩ ↑ ⅎ ∞↑≢⌂ↄ ─ ⌐╙ ≈☻◒ꜞⱪ♩⌐ ⇔√  

 

8.1 ⱷ♬ꜙכ►▫fi♪►─  

 

╕∏ ⌐╟╢ ╩ ℮⌐│ ⱷ♬ꜙכⱣכ⅛╠ ∆╢ ╩ ∆╢

⅜№╢ │ ⱷ♬ꜙכⱣכ⌐№╢ó ó─♩ꜝ♇◒Ᵽכ╩ 50⌐ ∆╢ ↓─

─♩ꜝ♇◒Ᵽכ│ ∆╢↓≤⅜≢⅝∏ ─♩ꜝ♇◒Ᵽכ╩ ∆╢↓≤≢ ⌐

─♩ꜝ♇◒Ᵽכ╙ ↄ╟℮⌐⌂╢ 8.1 ⇔⅛⇔ ↓╣∞↑≢│ ⌐╟╢ │ ╦

╣⌂™ ╩ ⌐∆╢⌐│ ♄▬▪꜡◓─ó ó⌐♅▼♇◒╩ ╣╢

⅜№╢ 8.2 ↕╠⌐○Ⱪ☺▼◒♩─ ╩ 10 30fps≤⇔≡ 300ⱨ꜠כⱶ

≤⇔√ 8.3 ↓─ ≢ ►▫fi♪►─☻◒꜡כꜟⱣכ╩ ⅛╠ ┼ ⅛∆↓

≤≢ ⌐╟╢ ╩ ∆╢↓≤⅜≢⅝╢  
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8.2 ♄▬▪꜡◓ 

 

 

8.3 ►▫fi♪► 
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8.4 ⌐╟╢ ─ ⌂⇔  

 

╩∆╢≤ ─╟℮⌐ ≤ ⌐ ╩ ⅛∆↓≤⅜≢⅝╢ 8.4 ↕

╠⌐ ►▫fi♪►─▪fi◌כⱳ▬fi♩╩ ↕∑╢↓≤≢ ▪♬ⱷכ◦ꜛfi─

╩ ∆╢↓≤╙≢⅝╢  
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↓─ ≢ ∫≡™╢─│ó ⇔ó≤™℮ ≢№╡ ╩ ≈⇔⅛ ∆╢↓≤⅜≢

⅝⌂™ ↓─○Ⱪ☺▼◒♩─ ⌐│™ↄ≈⅛─ ⅜№╢─≢ │ ₁⅜

⇔√ ⅜ ╣╢ó ó╩ ∆╢  

╕∏ ⱷ♬ꜙכ►▫fi♪►⅛╠[ 1] [ ]╩ ∆╢ 9.1 ∆╢≤ ↕

⅝╒≥ ▪◒♥▫Ⱪ≢№∫√♩ꜝ♇◒Ᵽכ─ ╙ ≢⅝╢╟℮⌐⌂╢ 9.2

─♩ꜝ♇◒Ᵽכ│ ─ ╩ ─♩ꜝ♇◒Ᵽכ│ ╩ ⇔≡™╢  

 

9.1 ┼  

 

9.2 ─  

 

↓─ ≢│ ≢№╢ ♩ꜝ♇◒Ᵽכ─ ╩ 100 ≢№╢ ♩ꜝ♇◒Ᵽכ─ ╩ 0

≤ ⇔≡™╢ │ ó ⌂⇔ó─ ≤ ∂ 30fps─ 10 300ⱨ꜠כⱶ≤∆╢

╛ ⌂⇔│ ▪♬ⱷכ◦ꜛfi ─☻◒ꜞⱪ♩⌐ ↕╣≡™╢ ─

╩ ⇔≡™╢∞↑≢№╡ │ ₁⅜ ↑√╙─≢│⌂™  
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9.3 ⌐╟╢ ─  

 

ó ó─ ≢│ ╒≥─ó ⌂⇔ó≤ ∫≡ ⅜ 5 ╩ ⅎ√№√╡⅛╠

─ ⅜ ⌐ ╢╟℮⌂ ╩∆╢  
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 ≤ ⌐╟╢ ─  

─ │ ≤ ─ 2 ⌐№╢▪fi◌כⱳ▬fi♩─ ╩ ⌐

∫≡™╢ ▪fi◌כⱳ▬fi♩ ─ ╩∕╣∙╣ (ὼȟώ) (ὼȟώ)≤⅔ↄ

≤ │| ὼ  ὼ| │| ώ ώ| ≤⌂╢ ⇔√☻◒ꜞⱪ♩│ ⌐╟

╢ ─ ⅜ ⅎ╢ ⌐│ 2Ɽ♃כfi№╡ ╩ ⇔≡ ↕∑╢

≤ ╩ ↕∑≡ ╩ ℮ ⅜№╢ 5 7 │ (px)

≤ ╩ ⇔√ ╩ ⌐ ∆╢↓≤⌐╟∫≡ ╘≡™╢ 6 8  

5 ⅜ ─  

 ὖ ○Ⱪ☺▼◒♩─ ⱨ꜠כⱶ⅜ 0─ ─ⱳ▬fi♃  

ⱨ꜠כⱶ꜠כ♩ FR ⇔√ⱨ꜠כⱶ꜠כ♩ 

 m ♩ꜝ♇◒Ᵽכ⌐╟∫≡ ⇔√  

ⱨ꜠כⱶ f ○Ⱪ☺▼◒♩─ ⱨ꜠כⱶ  

ⱨ꜠כⱶ  TF ○Ⱪ☺▼◒♩─ ⱨ꜠כⱶ  

─  1/FR 1ⱨ꜠כⱶ⌐≈⅝ ∆╢ ─  

 

6 ⱨ꜠כⱶ f ⌐⅔↑╢ t (f) ≤ P(f) 

t (f) t (f) = f / FR ⱨ꜠כⱶ / ⱨ꜠כⱶ꜠כ♩ 

P(f) P(f) = ὖ + m * t (f)  +  *  

 

⅜ ─ ⱨ꜠כⱶ ─ ⌐ ∫≡ ─ ⅜ ╦╣

╢ ≤⇔≡ 20 ⱨ꜠כⱶ꜠כ♩ 30 100 ⱨ꜠כⱶ 30≤∆╢≤

1ⱨ꜠כⱶ √╡─ ─ │ 1/30≤⌂╡ ─ │ 100/30≢№╢

ⱨ꜠כⱶ─ │ 20+100*30/30 ─ ╟╡ 120≤™℮ ⅜ ╢ 10  

 

10 ╩ ⇔√ ─ ─ ⅝ 

0

20

40

60

80

100

120

140

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

 

(f) 

 f  

(f) 
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7 ⅜ ∆╢  

ⱨ꜠כⱶ  TF 

 ά  

 ά  

1ⱨ꜠כⱶ↔≤─  ά  - ά  / TF 

 

8 ⱨ꜠כⱶ f ⌐⅔↑╢ v(f), m(f), t (f) , P(f) 

 v(f) v(f) = f  * ά  - ά  / TF 

m(f) m(f) = ά  + v(f) 

t (f) t (f) = f / FR 

P(f) P(f) = ὖ + m(f) * t (f) 

 

⌐⅔↑╢ ─ 1ⱨ꜠כⱶ↔≤─ │  ά  ≤  

ά  ─ ╩ ⱨ꜠כⱶ ≢ ∫√ ⌐⌂╢ ⱨ꜠כⱶ ⱨ꜠כ

ⱶ꜠כ♩─ ⌐╟∫≡ 1ⱨ꜠כⱶ↔≤─ ⅜ ╦╡ ─ ⅜ ⇔≡™ↄ ≤

⇔≡ 20 100 30 ⱨ꜠כⱶ꜠כ♩ 30 ⱨ꜠כⱶ

30≤∆╢≤ 1ⱨ꜠כⱶ √╡─ │-70/30≤⌂╢ ⅜ ╗⌐≈╣ ה

│ ⇔ │ ∫≡™ↄ P(f)─ ⌐╟∫≡ ↓─ ≢─ ─ │ ⌂

╡⌐ ∆╢ 11  

 

 

11 ⅜ ∆╢ ─ ─ ⅝ 

  

0.00

20.00

40.00

60.00

80.00

100.00

120.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

 

(f) 

f  

(f) 

m(f) 

v(f) 
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כ◐כꜝ◌   ☻◒ꜞⱪ♩ 

─ │ⱨ□☺כ ≤⇔≡™√ ⱨ□☺כ ⌐ כꜝ◌─╘√╢↑≠

כ◐ ☻◒ꜞⱪ♩╩ ⇔√ ↕╣≡™╢ │ ─ ≈≢№╢  

 

♪ꜝ♇◓≢ ⇔√ כ◐כꜝ◌╩  

ⱨ□☺כ ⌐⅔↑╢ ⌐ ⇔√ ╩כ◐כꜝ◌╢∆╩ ™≡ ⱨ□☺

כ ─ ⌐ ≠↑╢  

 

⌐╟╢ ─  

 ≢─ ╩ ⅎ╢↓≤≢ ≢│⌂ↄ ≤⇔≡─ ⅜№╢  

 

⌐╟╢⇔⅝™ ─  

 ≢─ ╩ ⅎ╢↓≤≢ ≢│⌂ↄ ≤⇔≡─ ⅜№╢  

 

 

כ◐כꜝ◌  12.1 ☻◒ꜞⱪ♩─  
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12.2 ⱷ♬ꜙכ►▫fi♪► 

 

9 ♩ꜝ♇◒Ᵽכ 

כ◐כꜝ◌  ╩ ∆ ╩ ∆╢ 

R⇔⅝™  ─⇔⅝™  

G⇔⅝™  ─⇔⅝™  

B⇔⅝™  ─⇔⅝™  

 

ⱷ♬ꜙכ►▫fi♪►≢│ ╢╟⌐כ◐כꜝ◌ ─ ─ ≤ RGB⇔⅝™

─ ⅜ ⅎ╢ 12.2  RGB⇔⅝™ ╩ ∆╢↓≤⌐╟╡ ⇔√ ⅛╠≥╣

∞↑ ⇔√ כ◐כꜝ◌╩ ∆╢⅛ ∆╢↓≤⅜≢⅝╢ 9 ↓─☻◒ꜞⱪ♩⌐⅔

↑╢⇔⅝™ ≤│ №╢ RGB─ ╩ ≤⇔≡ ∕↓⅛╠± ─ ╩ ∆╢↓

≤≢№╢ ╟∫≡ 1≤ ∆╣┌ ⇔√ ≤ ↄ ∂ ╩ 256≤ ∆╣┌ ≡

─ ╩ ⌐ ╩ ℮  

 

 

12.3 ♄▬▪꜡◓ 
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10 Ɽꜝⱷכ♃  

 
╕√│☻ⱳ▬♩⌐╟╡ ►▫fi♪►⅛╠ ╩

 

◘▬☼ ─  

 ⌐╟╢ ╩∆╢⅛╩  

 ─▪fi◌כⱳ▬fi♩─ x  

 ─▪fi◌כⱳ▬fi♩─ y  

 ─▪fi◌כⱳ▬fi♩─ x  

 ─▪fi◌כⱳ▬fi♩─ y  

ꜞ▪ꜟ♃▬ⱶ≢ⱪ꜠ⱦꜙכ∆╢ ꜞ▪ꜟ♃▬ⱶ≢ⱪ꜠ⱦꜙכ∆╢⅛╩  

 

♄▬▪꜡◓≢│ ─כ◐כꜝ◌ ≤⌂╢ ─ ╛ ─ ╩ ℮↓

≤⅜≢⅝╢ 12.3 ≢│ כ◐כꜝ◌ ∆╢ ─ ╩ ≢⅝╢ ↓─ ─

RGB± ─ ⌐№╢ ⅜ ↕╣╢ ≤⌂╢ │ ≢♪כ◖כꜝ◌

∆╢ ⌐ ☻ⱳ▬♩≢ ○Ⱪ☺▼◒♩⅛╠ ∆╢↓≤╙ ≢№╢ ∕─ ⌐

≢ ╩ ↕∑╢ ⌂≥╩ ≢⅝╢ ↓─ │ ☻◒

ꜞⱪ♩≢™℮ó ⌂⇔ó≤ ─ ─╖≢№╡ ⌂ │≢⅝⌂™ 10  
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כ◐כꜝ◌  ⌐≈™≡ 

 

 

╩כ◐כꜝ◌ 13 ⇔√  

 

כ◐כꜝ◌ ☻◒ꜞⱪ♩─ ⌂ │ ─ כ◐כꜝ◌⌐ ╩ ∆↓

≤≢№╢ כ◐כꜝ◌ ≤│ ─ ╩ ≤⇔≡ ∕─ ⌐ ⇔√ ╩

∆╢↓≤≢№╢ ≢│ ▪☺◘▬─ ─ כ◐כꜝ◌⌐ ╩ ⇔≡™╢ ◌

כ◐כꜝ ∆╢ ─ │ ▪☺◘▬─ ┘╠─ ─ ≢№╢ ↓╣⌐╟╡

─ ─ ⌐ ⇔√ ⅜ ↕╣≡™╢↓≤⅜╦⅛╢ 13  

AviUtl ⌐│ ⅜♃ꜟ▫ⱨכ◐כꜝ◌─ ↕╣≡™╢ ⇔⅛⇔ ─ ∞↑⌐◌

כ◐כꜝ ╩ ↑╢↓≤│≢⅝⌂™─≢ ⇔ↄ ⇔√ ◐ⱴ꜡◒╛כ◐כꜝ◌

√∫™≥כ ⌐╟╡ ⱨ□☺כ ─ ┼≤ ≠↑╢≤ ⅎ√⅛╠≢№╢  










