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1. │∂╘⌐ 

│⁸S3D1) ╩ ™√◖fi♥fi♠ ╩ ⇔≡⁸₈ 2)₉╩

∆╢ S3D ─ ≤⁸∕╣⌐ ⇔√ S3D ⌐≈™≡ ∆

╢╙─≢№╢⁹ 

⌐⅔↑╢ S3D ◖fi♥fi♠ ─ ≤⇔≡⁸ ⱡ ─ S3D ◖fi♥

fi♠ ≤ ⁸▬fi♃ꜝ◒♥▫Ⱪ◖fi♥fi♠ ≤ ⁸∕⇔≡

─ S3D ◖fi♥fi♠ ≤ Ⱪ≤⇔≡⁸▬◌כ▪ꜟ♃☺♦⁸│≢↓↓⁹╢№⅜

S3D ⌐╟╢ ╩ ♃כ♦⌐ ╩ ∫≡™╢⅜⁸∕╣∞↑≢│⌂ↄ⁸S3D

◖fi♥fi♠─ ╩ ™⁸ ╛ ⁸ ⌂≥≢ ╩ ∫≡™╢⁹↓

℮⇔√ ╩ ≤⇔√ S3D ◖fi♥fi♠ ╩ ⇔≡⁸S3D ⌐ ∆╢

⌂ │╙≤╟╡⁸ ─ ⅛╠ ⁸ ⌐™√╢╕≢⁸ ⌐ ╩ ™⌂⅜

╠⁸∕─ⱡ►Ɫ►╩ ⇔⁸ ┘∕╣⌐ ∆╢ ⌂ ╩ ⇔≡∕─

─ ╩ ⇔≡™╢⁹ 

│⁸ ╩ ≢ ∆╢↓≤⅜ ─ ⌐ ≈≤

═≡⅔╡⁸╕√ ╙⅜◖fi♥fi♠╩ ⇔⁸ ≢⅝╢ ─ ⌐ ↑√ ╩

╘⁸♦☺♃ꜟ ─₈ ₉⅛╠₈ ₉─ ╕≢╩ ⌐ ℮ ╩ ⅎ≡

™╢3)⁹↓↓≢│ ⌐ ─ ╩ ≈√╘─ ⇔√ ─ ⌐ ⇔√╙─≢№

╢⅜⁸ ∞↑≢⌂ↄ ⁸ ─ ⇔≡™╢ ─ ╩ S3D ≢ ∆╢

⁸ ╛ ≤™∫√∕╣∙╣─ ⌐ ∂√⁸S3D ◖fi♥fi♠─₈ ∑

₉╕≢╩ ∆╢↓≤⅜ ≢№╢⁹ 

≢│⁸S3D ─ ⌐⅔↑╢ ─ ∞↑≢⌂ↄ⁸S3D ─

╕≢╩ ∆╢ ⅜№╢≤ ⅎ≡™╢⁹ ⅎ┌ │⁸ ⌐ ↕╣√₈ ₉

≢⁸ ╛ ⌂≥╩ ⇔⁸ ⌐ ╗ ─ ─ ╩ ╡⁸ ≢ ╠╣

≡™╢ ₁┼─ ╩ ≢ ⇔√╙─≢№╢⁹↓℮⇔√₈ ─ ₉∞↑≢⌂ↄ∕

                                            
1) │⁸3D ≤╙ ┌╣╢⅜⁸3DCG⁸™╦╝╢◖fiⱧꜙכ♃◓ꜝⱨ▫♇◒☻ ≤ ↕╣╢

╙ ⅎ╠╣╢√╘⁸ ⌐⅔™≡⁸ │ Stereoscopic 3D ╩ ⇔√₈S3D ₉≤ ∆╢⁹ 
2) ≤│⁸ ╩ ∆╢√╘─ ≢№╢⁹ │ ₈2. ─ ₉≢ ∆╢⁹ 
3)₈ ─ ה ה ⌐ ∆╢ ₉⁸₈ ─ ה ⁸ ─ ⌐ ∆╢ ₉⁸

HP⁸http://www.mext.go.jp/b_menu/hakusho/html/hpaa200601/001/002/0302.htm 2014.9  
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╣⅜ ╡ ╦╣╢ ─ ╕≢╩ ≢ ⇔⁸ ╩ ∆╢↓≤≢∕─

⌐ ╦╢ ─ ≤⇔≡─ ↕⅜ ╦╢╙─≤ ⅎ╢⁹ 

⁸≤⌂כ♃▪◦ⱶכ♪╛fiכꜞ◒☻ ╩ ™ ↄ∆╟℮⌂ ╩ ⇔⁸

╩ ∆╢ ─ ╛ │ ∆╢⅜⁸ ⌐⅔↑╢ ╛

─꜡ⱦכ⌂≥╩ ⇔√ ─ ⌐⅔™≡│⁸ ─ ╛ ╩ ∆╢↓≤

│ ⇔ↄ⁸ ⌂ ☻Ɑכ☻╩ ⇔≡™╢ ⅜ ™⁹∕↓≢⁸ כꜞ◒☻

fi⅜ ≢⅝⌂™ ╛ ─ ☻Ɑכ☻⌂≥─ ⌐⅔™≡⁸ ─ ╛

⁸ ⌂≥╩ ⇔⁸S3D ─ ≢ ∆╢↓≤≢ ╩

≢⅝⁸ ─№╢ ◦☻♥ⱶ╩ ≢⅝╢≤ ⅎ√⁹ 

≢│⁸ ─☻Ɑכ☻⌐ ⌐ ≢⅝╢⁸ ╩ ∆╢

≤⁸∕╣⌐ ⇔√ ⌐≈™≡ ∆╢⁹ 

╩ ≤⇔√ S3D ◖fi♥fi♠╩ ∆╢ ─ ─ ╩ ℮∞↑

≢⌂ↄ⁸ ⅜⅔⅛╣≡™╢∕─ ─ ╩ ⌐™⅛⌐ ⌐ ⅎ╢⅛⁸∕╣

⅜ ≤⇔≡─ ╩ ⅎ╢√╘⌐ ≢№╢⁹ 
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2. ─  

⅜ ╘√₈ ₉4) ⌐⅔™≡⁸ ─ │ ─ ⌐ ╘≡

⅔╡⁸ ─ ╛ √⌂ ⁸ ⌂ ─ ⌐ ∂≡∕─ │ ─ ╩

√≥∫≡™╢⁹╕√ ╩₈ ─√⅛╠₉≤ ≠↑⁸ ≤≤╙⌐

╩ ∆╢↓≤╩ ≤⇔√ ⌐ ╡ ╗⌂≥⁸∕─ ─ ⁸ ─

⌐ ∆╢ ╩ ∫≡™╢5)⁹ 

⅜ ⇔√ ─╖⌂╠∏⁸ ⌂≥─ ⅜ ≤ ╘√⁸

─ │ ⌐ ⇔≡™╢⁹ ─ ╛ ╩ ≤⇔√⁸♦☺♃ꜟ

╩ ™≡ ⁸ Ⱪ▬◌כ▪╢∆ ⅜ ╩ ⇔≡ ╦╣⁸╕√ ─

⅜ ⌐ ⇔⁸►▼Ⱪ╩ ⇔≡ ∆╢⌂≥⁸ ⌐ ↕╣√ ⌂ ╩

≤⇔≡ ⇔⁸ ∆╢√╘─ ⅜ ╦╣≡™╢⁹ ╩ ™√ ─ │⁸

∕─ ─ ╩ ⌐ ↕∑╢↓≤⅜≢⅝⁸ ⌐╙≈⌂⅜╢ ⌂

≢№╢⁹ ─ ⁸∕⇔≡ ⇔√ ─ ╩ ∆╢√╘⌐⁸ ⌐│

Ɽfiⱨ꜠♇♩⌂≥─ ⌐╟╢ ⁸№╢™│♦☺♃ꜟ ⁸♦☺♃ꜟ ⌐ ╘⁸

DVD ⌂≥─ⱷ♦▫▪⌐╕≤╘≡ ⁸╕√│ ≢─ ╩∆╢ ⅜ ≢

№╢⁹ ⌐ ⱷ♦▫▪⌐╟╢ ─ │⁸∕─ ⁸ ╩ ╣√ │╙≤

╟╡⁸▬fi♃כⱠ♇♩ ≢ ⇔⁸ ─ ╩ ╘╢↓≤⅜≢⅝╢⌂≥⁸ │

≤⇔≡ ™⁹ 

╛ ⌂≥─ ╩ ╣╢ ─ √╢ │⁸∕─ ⌐ ⅛

╣≡™╢ ╩ ∆╢↓≤≢№╢⁹ ∕─╙─⅜⁸ ≤™∫√

╩ ≢⅝⌂™╙─≢№∫√╡⁸ ─ ╩ ∆╢√╘⌐⁸ ⅜

™╠╣╢⁹ ≤⌂∫≡™╢ ─ ╛⁸ ↕╣≡™⌂™ ⁸

─ ⁸ ≢⇔⅛ ╦╣⌂™ ⌂≥⁸ ╩ ╢↓≤─≢⅝⌂™ ╩⁸

₈ ₉≤⇔≡ ה ה ⇔⁸ ⌐ ↕∑╢↓≤│⁸∕─ ┼─

╛ ╩ ∆╢ ─№╢ ─ ≢№╢⁹↓↓≢ ⌂─│⁸ ∑╢√╘

─ ◖fi♥fi♠─ ╛⁸ ─ ≤⌂∫√ ⌐ ∆╢ ה ╩

√∑╢√╘─ ⌂ ⌐≈™≡ ╩ ℮↓≤≢№╡⁸∕╣⅜ ─

                                            
4) ⁸ HP⁸http://www.bunka.go.jp/seisaku/bunka_gyosei/shokan_horei/bunkazai/index.html 

2018.1  
5) , 24 11  (No.530), 

http://www.bunka.go.jp/pr/publish/bunkachou_geppou/2012_11/special_01/special_01.html 2016.2  
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⌂ ⌐≈⌂⅜╢≤ ⅎ╢⁹ 

╩ ≤⇔√ ─ ⱨ◊כⱴ♇♩≤⇔≡⁸ ⌐╟╢ S3D

╩ ™╢↓≤≢⁸∕─ ⅜ ≈ ╛ ⅜ ╠╣⁸ ⌐≤∫≡ ⌂

─ ⌐ ≢№╢↓≤⅜ ↕╣≡™╢6)⁹ ∟ ╡⅜ ↕╣≡™╢ ⁸

─ ⌐ ─ ≢─╖ ↕╣╢ ⌂≥⁸ ╩ ╢↓≤⅜≢⅝⌂™

╩ S3D ≢ ∆╢↓≤│⁸∕─ ≤⌂╢ ─ ╩⁸ ╟╡╙ ⁸

⅝╩ ⅎ╢↓≤≢ ─№╢╙─≤⇔≡⁸ ┼─ ╛⁸ ⁸ ╩

↕∑╢√╘─ ⌂ ≢№╢⁹ 
─ ⌐ ⇔≡│⁸ ⌐⅔↑╢ ╛ ≤™∫√ ⌂

⅜ ⅛╠ ™╠╣≡⅔╡7)⁸ ╛fiכꜞ◒☻ⱶכ♪╙≢ IMAX ⌂≥─

⅛≈ ≢fiכꜞ◒☻⌂ ─№╢ ◖fi♥fi♠⅜ ↕╣≡™╢⁹ ≢⁸

╛ ⌂≥ ⌂ ╛ ─☻Ɑכ☻╩ ≈↓≤⅜≢⅝

⌂™⁸ ─ ╛⁸ ─ ☻Ɑכ☻╩ ─☻Ɑכ☻≤⇔

≡ ⇔≡™╢ ⌂≥⌐⅔™≡│⁸DVD ⌂≥─ⱷ♦▫▪ⱪ꜠כꜘכ≤ ⸗♬♃⁸

ⱪ꜡☺▼◒♃≤☻◒ꜞכfi≤™∫√ ⌂ ⅜ ↕╣⁸ │ ─ ─

◖fi♥fi♠╩ ∆╢─╖─ ⅜ ≥≢№╢⁹∕╣│⁸ ─ ╛ ☻Ɑכ☻

─ ⌂≥─ ⅜ ⅎ╠╣╢⅜⁸ ⅎ┌ ─⁸ ⌐ ⅜╢₈ ₉╛

⌂₈ ─ ₉╩ ▬fi♅─⸗♬♃╛⁸Ⱶ♬◦▪♃כ ≢ ⇔≡╙⁸∕─ ─

╩ ∂ ╢⌐│ ≢№╢⁹ 

♦☺♃ꜟ ─ ⌐╟∫≡⁸ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓╩│∂╘≤⇔√

⌂ √∫™≥fiכꜞ◒☻╛כ♃♬⸗⁸│ ⌂ ⅛╠ ⌐ ┘ ⇔√

⅜⁸ ⌐ ╠╣╢╟℮⌐⌂∫√⁹S3D ─ ⌐⅔™≡╙⁸♦☺♃ꜟ ⌐

╟∫≡ ─ ⅜ ↕╣⁸ ⌂ S3D ◖fi♥fi♠ ╛⁸S3D

─ ─ ╙ ⌐⌂╡⁸ ⌐│◦ꜟⱣכꜞ◒☻כfi⅜ ≤⌂╢⁸

≤™∫√⁸ ╩fiכꜞ◒☻─ ≤∑∏⁸ ─ ⌐╙ S3D ⅜ ≢⅝╢⁹ 

╕√ ─ ≤⇔≡⁸ ⌂≥─ ╩ ≤⇔√ │⁸ ∕─╙─╩

ה ⇔⁸ ⌐≈™≡ ∆╢ ≤⌂∫≡™╢⅜⁸ ⌂ ╛ ⁸

─ ≢ ╦╣╢ ⌂≥│⁸ ╩ ╡ ↄ₈ ₉╕≢╩ ⇔⁸∕─

                                            
6) ⁸₈ - ⱷ♦▫▪─ כ◦ⱶ◄כ◦₉⁸- ⁸2008⁸pp.154-160 
7) 1967 ⸗fi♩ꜞ○כꜟ ⌐⅔↑╢ ⅜⁸∕─ ─ ≤↕╣≡™╢⁹ ₈ ⁸

щ⁸ ⁸2002 
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⅜ ⅛╣√ ╛ ╩ ↕∑╢↓≤≢⁸ ┼─ ╛ ⅜ ↕╣╢≤ ⅎ╢⁹ 

─⧵┌╣№≢fiכꜞ◒☻ⱶכ♪╛fiכꜞ◒☻ ─ ╕≢╩ ∂ ╢↓≤⅜≢

⅝╢ ─№╢₈ 8)₉╩ ≢⅝╟℮⅜⁸ ─ ╛꜡ⱦ⁸≤⌂כ

─ ╠╣√☻Ɑכ☻⌐↓℮⇔√ ⅛╡⌂ ╩ ∆╢↓≤│ ─ ⅛

╠╙ ⌂ ⅛╠╙ ≢№╢⁹ 

⇔⅛⇔⁸♦☺♃ꜟ כ♃♇ꜗ◦╢╟⌐ ⅜ ↕╣≡⅛╠│⁸ fiכꜞ◒☻─

╩ ≤⇔⌂™ ─ ╙ ≤⌂╡⁸ ─◦☻♥ⱶ╩ ⇔⁸S3D ⌐

╟╢ ╩∆╢↓≤╙ ≢№╢⁹↓─↓≤╩ ╕ⅎ⁸ ╠╣√☻Ɑכ☻⌐

⅔™≡╙ ◦☻♥ⱶ╩ ™≡ S3D ◖fi♥fi♠╩ ⇔⁸ ─ ╛

╩└ↄ⁸₈ ₉╩ ∆╢ ⅜ ≢⅝╢≤ ⅎ╢⁹ 

 
≤│⁸ ─ ╡⌐ ⌂ ⅜╡╩ ∂╢ ≢№╡⁸∕─ ⌐  

∆╢ ⁸№╢™│∕─ ─ ╩ ∂╢ ╙ ─ ≤ ⅎ╠╣╢⁹ 

 
╠│₈ ─ ⱷ◌♬☼ⱶ≤ ₉⌐⅔™≡⁸ ⌐≈™≡↓─

╟℮⌐ ═≡™╢ 0.1 9)⁹ 

 
0.1 ≤  

                                            
8) ╠─ ≢│⁸₈ ─ ⅜ ↄ⌂╢╒≥ ⅜ ↄ⌂╢₉≤⇔⁸ ⅜ ⅜╢ ╩₈ ₉≤

⇔≡™╢⁹ ⁸ ⁸₈ ⅜ ⌐ ╓∆ ₉⁸♥꜠ⱦ☺ꜛfi ⁸50 12 ⁸1996⁸
pp. 1935-1940 
9) , ─ ⱷ◌♬☼ⱶ≤ ⁸ ◖Ⱶꜙ♬◔כ◦ꜛfi ⁸Vol. 56 Nos. 1/2⁸2010⁸
p159 
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∕─ ⅜╘↨╕⇔™⁸Ⱬ♇♪ⱴ►fi♩♦▫☻ⱪ꜠▬ HMD ╩ ∆╢╟℮

⌂ VR ╙⁸ ─ ╩ ∆╢√╘⌐│ ≢№╢≤ ⅎ╢⅜⁸ ╩ ↕∑

⌂ↄ≡╙⁸ ⌐ ⌐ ╢ ─▬ⱷ⁸│☺כ∕─ ─ ⅛╠⁸VR ≢│

╦℮↓≤│≢⅝⌂™10)⁹ 200 ╙№╢ ─ ╩ ℮╟℮⌂⁸∕─ ⌐™╢⅛─╟

℮⌂ ╩⁸ ─☻Ɑכ☻╩ ™≡ ≢⅝⌂™∞╤℮⅛⁹ 

↓─╟℮⌂ ⅛╠⁸ ≢│⁸ ╠ ⇔√ S3D ◖fi♥fi♠ ╩ ⇔≡⁸

S3D ─ ⌐╟╢ ╩ ∆╢ ≤⁸∕─ ⌐ ⇔√

╩ ∆╢⁹ 

 
 
3. ─ ה ⌐⅔↑╢  

╩ ╠⅛─ ≢ ⇔⁸ ⌐ ⅎ⁸↕╠⌐│ ⇔√╙─╩ ↄ ⌐

─Ⱪ▬◌כ▪ꜟ♃☺♦⁸⌐╘√╢∆ ⁸ ⅜ ╪⌐ ╦╣≡™╢⁹ ─

⅛╠ ⁸│♃כ♦ꜟ♃☺♦√⇔ ⌂≥─ ⌂ ─♃כ♦ ╛⁸∕╣╩ ™

≡ ◦☻♥ⱶ╩ ⌂≥⁸ ⌐ ∂√ ─ ⅜ ≤⌂╢⁹ 

♦☺♃ꜟ ⌐╟╢ ⌐│⁸ ∕─╙─╩♦☺♃ꜟ☻♅ꜟ◌ⱷꜝ╛♦☺♃ꜟⱦ

♦○◌ⱷꜝ≢ ∆╢ ⁸ ─ ≈ ⌂ ╩♃כ♦ 3D ☻◐ꜗ♫≢ ∆╢

⁸ ╡╛ ⌂≥─ ≢fi◐ꜗⱪ♅ꜗ◦☻♥ⱶꜛ◦כ⸗╩⅝ ∆╢ ⌂≥⅜№╢⁹ 

3D ☻◐ꜗ♫│⁸ ⌐ ⁸≡∫╟⌐♫ꜗ◐☻כ◙כ꜠─ ⌐ ∆╢↓≤⌂

ↄ ⌂ ╩♃כ♦ ≢⅝╢√╘⁸ ─♦☺♃ꜟ ⌐ ↄ ↕╣≡™╢⁹

♃כ♦╢╟⌐♫ꜗ◐☻כ◙כ꜠ │⁸ ⌂ ─ ╩⁸∕─╕╕─ ≢♦☺♃

♃כ♦ꜟ ⇔⁸ ⌐ ⅎ╢√╘─ ≤⇔≡ ↕╣╢∞↑≢⌂ↄ⁸ ⌐╟╢

⅜ ╘╠╣╢╙─⌐ ⇔≡╙⁸♦☺♃ꜟ ∆╢↓≤⌐╟∫≡⁸ ≥─╟℮⌂ ≢№

∫√⅛╩ ∆╢√╘─ ⌂ ≤⇔≡ ℮ ╙№╢⁹ 

╠─ 11)≢│⁸ ⌐ ∆╢ ⅜ ⌐ ─ ≢№╢

╩ ≤⇔⁸ ≢│ ⇔ ⇔≡™╢ ─ ≤ ∆╢ ≤─

╩ ∆√╘⁸♦☺♃ꜟ☻♅ꜟ◌ⱷꜝ⌐╟╢ ≤ ⁸⅔╟┘ כ◙כ꜠

☻◐ꜗ♫╩ ⇔ ─ ╩◦Ⱶꜙ꜠כ◦ꜛfi⇔ ⇔╟℮≤⇔≡™╢ 0.2 ⁹ 

                                            
10) Sony ─ VR Ⱬ♇♪☿♇♩ PSVR │ ⅜ 100 ≢⁸ ≢ ≢⅝╢ VR │ꜟ◓כ◗ ⅝ↄ≡╙ 100 ≢

№╢. http://www.jp.playstation.com/psvr/features/ 2018.1  

11) ⁸ ─ ⅔╟┘ ─ ⁸ ⁸ ⁸ 
⁸ ⁸vol.21⁸ 2014⁸pp.1-12 
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0.2 ≤ ( ) 3D ♦כ♃─ ╖ ╦∑( ) 

 
╠│⁸ ─ ⌐ ↕╣≡™╢ ─ ╩ ≤⇔⁸

♦☺♃▬◙╩ ™≡ ╩♃כ♦ ⇔√12)⁹ ⌐ ™ │ ⇔⁸ │

⅜ ⇔≡™╢ ╩♃כ♦ꜟ♃☺♦⁸≢ ™≡ ╛ ╩ ⌐

╙≤≠™≡ CG ⌐╟∫≡ ╩ ∫√⁹╕√ ─ ─

╩♃כ♦ ⇔⁸ ─ ╩ ∆╢⁸♃Ⱪ꜠♇♩ ─

◖fi♥fi♠─ ≤∕─ ─ ╩ ∫≡™╢ 0.3 ⁹ 

 
0.3 ─♦☺♃▬☼( ) ♃Ⱪ꜠♇♩ ─ ⸗♦ꜟ▬ⱷכ☺( ) 

 
⌐ ⇔≡│⁸ ╠─ 13)⌐⅔™≡│⁸ ─ ╩ ≤⇔√

⌐≈™≡⁸∕─ ╩ ≡∫╟⌐ꜗ♅fi◐ꜗⱪꜛ◦כ⸗⁸╘√╢ ─ ™╩

≡⇔≥♃כ♦fiꜛ◦כ⸗⌂ ╩ ∫≡™╢⁹╕√ ─ Γ◘ⱶꜟⱡꜞΔ╩

╩ꜗ♅fi◐ꜗⱪꜛ◦כ⸗≡⇔≥ ™⁸ ⌐♃כ♦fiꜛ◦כ⸗√╣╠ ≠™≡

                                            
12) ⁸ ⌐⅔↑╢ ─ ◦☻♥ⱶ ─ ≤ ─ ⁸

⁸ 2012⁸pp108-123 
13) ₈ ─╙─≠ↄ╡₉A4 ⌐╟╢ ◦☻♥ⱶ─ ⁸2002-2006 
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⅛≈ Ɽ♃כfi╩◦Ⱶꜙ꜠כ◦ꜛfi∆╢ CG ▪♬ⱷכ◦ꜛfi ╩ 14)∆╢⌂

─≡⇔≥Ⱪ▬◌כ▪ꜟ♃☺♦⁸≤ ∞↑≢⌂ↄ⁸ ╠╣√ ╩™⅛⌐ ≤⇔

≡ ∆╢⅛─ ─ ╙ ∫≡™╢ 0.4 ⁹ 

─╟℮⌂ ♃כ♦─≡⇔≥Ⱪ▬◌כ▪ꜟ♃☺♦⁸│≡™⅔⌐ ─╖⌐≤≥╕

╠∏⁸ ⌐℮╟─≤╩♃כ♦ꜟ♃☺♦√⇔ ⌐ ∆═⅝⅛⁸╕√ ꜟכ♠

≤⇔≡∞↑≢⌂ↄ⁸ ─ ⅛╠─▪ⱪ꜡כ♦⁸≡∫╟⌐♅כ♃╩ⱷ♦▫▪▪

♩כ ≤⇔≡ ∆╢⌂≥⁸ ⁸ ⁸ ╩ ⇔≡ ╩ ∫≡™╢⁹

↓℮⇔√▪ⱪ꜡⁸│♅כ ⌐⅔™≡╙ ≤⌂∫≡™╢⁹ 

 
0.4 CG ▪♬ⱷכ◦ꜛfi ₈SAMULNORI₉( ) ◘ⱶꜟⱡꜞ ─♦☺♃▬☼( ) 

 
─♦☺♃ꜟ◌ⱷꜝ─ ⁸ ⌐ ∫≡⁸◌ⱷꜝ ╩ ⇔√

⅜ ⌐⌂∫≡⅛╠⁸S3D ⌐╟╢ ─ ╙ ╦╣╢╟℮⌐⌂∫√⁹

─ ╛ ⅝╩ ⌐ ⅎ╢↓≤⅜ ≤⌂╢ CG ╩ ™√ ⌐ ⇔⁸

│ ─ ∕─╙─╩ ⇔≡⅔╡⁸ ⌂ │ ≢№╢⅜⁸

─ ⌐╟∫≡╟╡ ─╙─⌐ ™▬ⱷכ☺╩ ⌐ ⅎ╢↓≤⅜≢

⅝╢⁹ ─ S3D ⌐ ∆╢ ⁸ ◖fi♥fi♠─ │ ╦╣≡™╢╙─

─⁸ ─╟℮⌂ ⁸ ⁸ ╕≢╩ ⇔√ │╒≤╪≥╖╠╣⌂™⁹

⌐⅔™≡│⁸ ╩ ≤⇔√ S3D ◖fi♥fi♠ ⌐⅔↑╢ ⁸∕⇔≡

∕╣╩ ⌐ ∆╢√╘─ ⌐≈™≡ ∆╢⁹ 

⌂⅔⁸ ╩ ≤⇔√ S3D ⌐ ∆╢ ╛ ⁸⅔╟┘ S3D

⌐ ∆╢ ╛ ⌐≈™≡│⁸ ≢ ∆╢⁹ 

                                            
14) ⁸ ⁸ ⁸▪♬ⱷכ◦ꜛfi ₈SAMULNORI₉ EUROGRAPHICS2005 
ANIMATION Grand Prix⁸Eurographics⁸2005 
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4. ─  

─ │⁸₈S3D ╩ ™√ ⌐╟╢ ─ ≤⁸S3D

⌐╟╢ ⌐ ⇔√ ⌐≈™≡ ∆╢₉↓≤≢№╢⁹ ⌐⅔™≡

│⁸ ╩ ≤⇔≡ ╩♃כ♦√⇔ S3D ◖fi♥fi♠≤⇔≡ ⌐ ∑╢

√╘─ ⌐≈™≡ ╩ √∫™≥♃♬⸗╛fiכꜞ◒☻℮⁹ ─ ╩ ™≡

∑╢↓≤≢⁸ ≤⇔≡─ │⌂↕╣╢⁹⇔⅛⇔ ∕─╙── ─╖╩

∆╣│ ⌂ ╙№╢⅜⁸ ⅜ ⅛╣≡™√∕─ ─ ─ ╕≢╩

≤⇔≡ ∆╢ ⅜№╢ ╙№╢⁹ 

╩ ∆╢ ≤⇔≡ ∫√ ≢│⁸ ⌐ ↕╣√ ╩ ™√⁸

─ ≢─ ╩ ╖√╙──⁸ ⌂ ╩ ∆╢

⌐ ╠⌂⅛∫√15)⁹ ╩ ™ ↄ⇔⁸∕─ ⌐™╢⅛─╟℮⌂ ╩ ∆╢√╘⌐

│⁸ ╩ ™ ↄ∆∞↑─ ⅔╟┘ ⅜ ≢№╢⁹ 

≢│ VR ─ ⌐╟∫≡⁸Ⱬ♇♪☿♇♩╩ ∆╢∞↑≢∕─ ⌐™╢⅛─

╟℮⌂ ╩ ≢⅝╢⁹⇔⅛⇔∕─ ≢⁸ ⅜ ╠╣√╡⁸ ─

≢ ╩ ℮╟℮⌂▬ⱷכ☺╩ ≢⅝≡™⌂™⁹ ⅜ ╩ ↕∑⌂ↄ≡╙⁸

≤ ⌐ ╢ ─▬ⱷ⁹☺כ ≢│ ▬ⱷכ☺─ ╩ ∆╢⁹

∕─ ⌐™╢⅛─╟℮⌂ ╩ ∂╢↓≤⅜≢⅝╢ │⁸ ╛ⱶכ♪

⌂≥≤™∫√ ⅛╡⅛≈ ─☻Ɑכ☻⅜ ≤⌂╢⁹ 

⌐⅔™≡│⁸ ─ ⌐⅔↑╢ ™─ ⅜ⱷ▬fi≤⌂╡⁸

⌐⅔⅛╣╢ ─ ╛ │⁸ ─ ⌐⌂╢⁹∕─ ─ ╩

∆╢⅛ ⅛≢⁸ ⅜ ∆╢╙─≤ ╩ ≡≡ ∆╢⁹╕√ ⌐⅔™≡│⁸

─☻Ɑכ☻╩ ≤∑∏⁸ ─ ╩ ™≡⁸ ☻Ɑכ☻─ ⌐

∆╢↓≤≢⁸ ╩ ↕∑╢√╘─ ─ ╩ ∆╢⁹↓╣⌐╟

╡⁸™╦╝╢₈Ɫ◖⸗ⱡ₉≤™∫√ ☻Ɑכ☻╩ ≤⇔⌂™⁸ ─ ─

⌐⅔™≡╙ ⌐ ╩ ∆╢ S3D ⅜ ≢⅝╢⁹

│ ─ ╩ ≤⇔⌂™↓≤⅜ ≤⌂╡⁸↓℮∆╢↓≤⌐╟∫≡ ─ ⌂

≥≢╙ ⇔╛∆™◦☻♥ⱶ─ ⅜ ≤⌂╢⁹ 

─ ≥fiכꜞ◒☻⁸≡⇔≥╣ ─ ⌐ ∆╢꜠▬▪►♩╩ ⇔√ ≢⁸

                                            
15) ⁸Tatsuro ISHII, Daewoong KIM, Effect of Scene Emphasis by Pseudo Displacement of Viewing 
Distance in Stereoscopic Image, International Journal of Asia Digital Art and Design, Vol.18 No.02, 2014, 
pp.12-17  
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╩ ⇔⁸ ─ ≤ ╩ ╦∑≡ ™⁸∕─ ╙ ⇔

√ ≢ ╩ ∆╢⁹ 

╕√ ≢│⁸ ╩ ∆╢ ≤⇔≡⁸ ⌐╟╢ S3D ◖fi♥

fi♠ ─ ╩ ⇔√ ה ─ S3D ◖fi♥fi♠⌐ ∆╢ ─

╛ ╩ ∆╢⁹∕⇔≡ S3D ◖fi♥fi♠─ ╩ ⇔⁸ ⌐⁸

⌐╟╢ ⌐ ∆╢ ╩ ╠⅛⌐⇔√ ≢⁸ ⌐╟╢

─ ╩ ℮⁹ 

⌐ ∆╢ ╩™⅛⌐ ⌂ ≢ ⅛╡╛∆ↄ⁸ ╩ ∆╢√╘⌐⁸

∕⇔≡ ⌐ ╩ ╘╢⅝∫⅛↑≤⇔≡⁸↕╠⌐│ ─ ─ ₁⌐╙ ↄ

↕∑╢√╘⁸ ⌂≥⅜ ↕╣ ↕╣≡™╢⁹∕╣╠─ ⌐│⁸ S3D

╙ ╘⁸ ◖fi♥fi♠⅜ ─╟℮⌐ ↕╣≡™╢⁹ ╩⁸∕─

╕╕─▬ⱷכ☺⌐ ™ ≢ ≢⅝╢ S3D │⁸♦☺♃ꜟ ⌐╟∫≡⁸

⌐ ⌂◖fi♥fi♠ ⅜≢⅝╢╟℮⌐⌂∫√⁹ 

S3D ◖fi♥fi♠│⁸10 20 ╙№╢╙─╩⁸∕╣ ╩ ⇔≡╙╠℮√╘

⌐│⁸ ⌐◖fi♥fi♠≤⇔≡ ⇔⁸ ╩ ∫√℮ⅎ≢⁸▪fi◔כ♩ ⌐╟╡⁸

─ ⌂ ╩╕≤╘╢↓≤⅜ ≢№╢⁹╕√ S3D ◖fi♥fi♠─

⌐⅔™≡│⁸ ╕∫√ ●▬♪ꜝ▬fi⌂≥│ ∑∏⁸ ⅜ ─ ≢

╩ ⇔≡∕─ⱡ►Ɫ►╩ ⇔≡™ↄ⇔⅛⌂™─⅜ ≢№╢⁹ 

⌐⅔™≡│⁸ ⌐╟╢ ─ S3D ─ ⌐ ╢

≤⇔≡⁸ ⌐ S3D ◖fi♥fi♠─ ╩≤⅔⇔≡⁸ ⁸ ⁸⌐⅔↑╢

⅔╟┘ ╩ ⇔⌂⅜╠ ⌐ ⇔√ ─ ╩ ╠⅛⌐∆╢≤≤╙⌐⁸

ה ─ S3D ◖fi♥fi♠⌐ ∆╢ ─ ╛ ╩ ⇔⁸╕

√ ⌐ ∆╢ ⌐≈™≡ ∆╢↓≤⅛╠ ╘╢⁹ 
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5. ─  

⌐⅔™≡│⁸ ⌂◖fi♥fi♠ ╩ ⇔√ S3D ◖fi♥fi♠─

⌐ ∆╢ ≤⁸ ≢─ S3D ─ ⌐≈™≡ ∆╢⁹∕⇔≡

⌐╟╢ ─ ⌐≈™≡ ╩ ™⁸S3D ◖fi♥fi♠─

⅛╠ ╕≢╩ ⇔√ ⌂ ⌐≈™≡ ∆╢⁹ 

─ S3D ◖fi♥fi♠─ ╩ ⇔≡⁸ ⌐╟╡ S3D ◖fi♥fi♠─

╩ ⇔⁸ ⌐╟╢ ╩ ∆╢ S3D ─ ⌐≈™≡ ∆

╢⁸ ⌐ 4≈─ ≤ ╩ ⅎ√ 6≈─ ≢ ⇔≡™╢⁹ 

⌐⅔™≡│⁸ ─ ≤⌂∫≡™╢⁸ ╩ ≤⇔√ S3D ◖fi

♥fi♠⌐⅔↑╢ ─ ⁸ ⌐⅔↑╢ ╩ ∆╢ S3D

─ ╩ ∂√ ╩ ═⁸ ⅜ ╦∫√ ─ ה ⌐ ∆╢

⁸⅔╟┘ ─ ⅔╟┘ ≠↑╩ ⌐∆╢⁹ 

1 ⌐⅔™≡│⁸ ╩ ∆╢ ≢ ⇔≡⅔ↄ═⅝ S3D ─ ⌂

⌐≈™≡ ═╢⁹∕⇔≡ ה ╩ ≤⇔√ S3D ─ ⌐ ∆╢

╛⁸S3D ◖fi♥fi♠ ⌐≈™≡ ═╢⁹ 

2 ⌐⅔™≡│⁸ ⌐╟╢ S3D ◖fi♥fi♠─ ⌐⅔↑╢

─ ≤ ⌐≈™≡ ∆╢⁹ 2 ≢│⁸ ╩ ≤⇔√ S3D

◖fi♥fi♠─ ⌐⅔™≡⁸ ⌐ ↕╣√ ה ⱡ ≤ ─

S3D ◖fi♥fi♠─ ⌂ ╩ ⇔√ ⌐≈™≡ ∆╢⁹╕√◖

fi♥fi♠─ ╩ ⇔≡⁸ ─ ה ╩ ⇔⁸ ⱡ S3D ◖

fi♥fi♠─ ⌐≈™≡ ∆╢⁹∕⇔≡ ⌐⅔↑╢ ⱡ S3D ◖fi♥fi♠

─ ─ ⌐ ⇔≡ ═╢⁹ 

3 ⌐⅔™≡╙⁸ ⌐╟╢ S3D ◖fi♥fi♠─ ⌐⅔↑╢

─ ≤ ⌐≈™≡ ∆╢⁹ ╩ ≤⇔√ S3D ◖fi♥fi♠─

⌐⅔™≡⁸ ≤⇔≡ ↕╣≡™╢ ─

⁸ ─ S3D ◖fi♥fi♠─ ⌂ ╩ ⇔√ ╩

∆╢⁹∕⇔≡◖fi♥fi♠─ ╩ ⇔≡⁸ ─ ה ╩ ⇔⁸

S3D ◖fi♥fi♠─ ⌐≈™≡ ╠⅛⌐∆╢⁹∕⇔≡ ⌐⅔↑╢

S3D ◖fi♥fi♠─ ─ ⌐≈™≡ ═╢⁹ 

4 ⌐⅔™≡│⁸ ⌐╟╢ S3D ─ ╩ ℮⁹

─ ─ ╩ ≤⇔≡⁸ ╩ ∆╢√╘─ ⌐╟╢ S3D ─
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⌐ ∆╢ ╩ ™⁸∕─ ╩ ∆╢⁹ 

5 ⌐⅔™≡│ 1 ⅛╠ 4 ⌐╦√╢ ╛ ⌐ ≠™≡⁸S3D ◖

fi♥fi♠─ ⅛╠ S3D ─ ⌐╟╢ ─ ≤ ⌐≈™≡

⇔⁸ ≤∆╢⁹╕√ ⌐⅔™≡ ↕╣√ ≤ ─ ⌐≈™≡ ═╢⁹ 

 
─ ─ ╩ 0.5 ⌐ ∆⁹ 

 
0.5 ─  

多画面構成のS3D映像コンテンツの表現設計と課題

序　論

結　論

第３章
無形文化財を対象とした立体映像コンテンツの表現設計と評価

第２章
有形文化財を対象とした立体映像コンテンツの表現設計と評価
-沖ノ島と関連遺産群の立体映像コンテンツ制作を通して-

-豊前岩戸神楽の立体映像コンテンツ制作を通して-

第 5章

単画面構成の S3D映像コンテンツの表現設計と課題

立体映像を用いた多面提示手法による包囲感創出の効果と課題

第１章
有形・無形文化財を対象とした立体映像の適用に関する先行事例

第 4章
包囲感を創出するS3D映像の多面提示による広視野表現の検討
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1. S3D  

─ ≤⌂╢ ⌐≈™≡⁸╕∏│ ≤ ∆╢ ⌂ S3D ─

╖⌐≈™≡ ╩ ℮⁹ 

 
1.1. S3D ─ ≤  

⅜ ─ ⌐ ╢ ⌐ ⅝╩ ∂╢⁸ ─ ⅜⅛╡≤⇔≡⁸ ⌐╟╢

≤ ⌐╟╢ ⅜№╢⁹ ⌐⅔™≡│⁸ ⌐╟╢ S3D

╩ ™╢⁹S3D │⁸ ╩ ⇔⁸ ─▬ⱷכ☺≤ ─▬ⱷכ☺─

≈ ☼꜠ ╩ ⅜⅛╡⌐⇔≡ ╩ ∆╢ ≢№╢⁹ fiכꜞ◒☻─

│ ▬ⱷכ☺─ ☼꜠ ─⌂™ⱳ▬fi♩⁸₈◖fiⱣכ☺▼fi☻ⱳ▬fi♩₉≤⌂╢⁹

fiכꜞ◒☻ ╩ ≤⇔≡⁸ ⅛╠ ╣≡™ↄ ⅝─ ╩₈ ─ ₉⁸ ┘

⇔─ ╩₈ ─ ₉≤╟┘⁸↓╣╠─ ─ ⌐╟∫≡ ╩ ℮↓≤

⅜≢⅝╢ 1.1 ⁹ 

 
1.1 ⅔╟┘ ─ ⌐╟╢ ─∟⅜™ 

 

S3D ⌐⅔™≡⁸ ⌐ ↕╣╢◦☻♥ⱶ⅜⁸◌ⱷꜝ 2 ╩ ⁸№╢

™│ ⌐ ⁸ ⇔≡⁸ ─ ╩ ∟⌂⅜╠ ∆╢☻♥꜠○ ◦☻♥ⱶ

≢№╢⁹ ─ ─ │ ⁸№╢™│☻♥꜠○ⱬכ☻≤╟┌╣ ☻♥

1 ה  ╩ ≤⇔√ ─ ⌐ ∆╢
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꜠○ⱬכ☻≤ ∆╢ ⁸ ≢ 65mm ╣≡™╢16)⁹◌ⱷꜝ 2 ⌐╟╢☻♥꜠○

─ ⁸◌ⱷꜝ꜠fi☼⅜ ─ ─ ╩ ℮√╘⁸◌ⱷꜝ─☻♥꜠○ⱬכ☻╙

65mm ⌐ ∆╢ ⅜№╢⁹⇔⅛⇔◌ⱷꜝ─ ⌐╟∫≡ ∏⇔╙☻♥꜠○ⱬכ

☻╩ 65mm ⌐ ≢⅝⌂™ ╙№╢⁹∕─ │ ≤─ ≤ ╩

⇔⌂⅜╠ ╩ ™⁸ ⌐╟∫≡ ─ ╩ ™⁸ ⌂ ╩ ∆╢⁹ 

☻♥꜠○ ─ ≤⇔≡⁸₈ ₉≤₈ ₉⅜№╢ 1.2 ⁹ │⁸◌

ⱷꜝ─ ⅜ ⌐⌂╢╟℮⌐◌ⱷꜝ 2 ╩ ⌐ ∆╢ ≢№╢⁹ │◌ⱷ

ꜝ─ ╩ ↕∑╢↓≤≢⁸ ╘◖fiⱣכ☺▼fi☻ⱳ▬fi♩╩ ⇔≡⅔ↄ ≢

№╢⁹ ─ ⁸ ⇔√ S3D │⁸∕─╕╕≢№╢≤ ≤⌂╡⁸

≡⅜ ┘ ⇔≡ ⅎ╢ ─ ⁹∕─√╘ ⌂≥⌐⅔™≡⁸∕─ ≢─

⅜≢⅝⌂™⁹ │⁸◖fiⱣכ☺▼fi☻ⱳ▬fi♩╩ ⇔⁸ ⅝⁸

┘ ⇔ ⅜ ⌐ ↕╣≡™╢√╘⁸ ⌐⅔™≡ ⅜ ≢№╢⅜⁸◌ⱷꜝ

╩ fiכ♩☻כ◐₈╢⅝⅔⌐╘√╢∑↕ ╖17)₉⌐╟∫≡⁸ ─▬ⱷכ☺─Ɽכ

☻Ɑ◒♥▫Ⱪ─ ™⌐╟∫≡⁸ ™ S3D ─ ≤╙⌂╢ 1.3 ⁹ ⌐╟

╢ S3D │⁸ ─Ɽכ☻Ɑ◒♥▫Ⱪ─ ™│ ∂⌂™√╘⁸ ⇔√ ─

╩⁸ ≢ ╩ ↕∑⁸ ─◖fiⱣכ☺▼fi☻ⱳ▬fi♩╩ ∆╢ ⅜

⇔≡™╢18) 1.4 ⁹ 

 
1.2 ☻♥꜠○ ה  

                                            
16) ─ ⁹ │ 50mm⁹ D ◖fi♁כ◦▪ⱶ⁸₈3DC ●▬♪ꜝ▬fi₉⁸

http://www.3dc.gr.jp/jp/scmt_wg_rep/3dc_guideJ_20111031.pdf 2015.2  
17) ⁸ ⁸₈ ⱷ♦▫▪◒ꜞ◄כ♃  ₉⁸◌♇♩◦☻♥ⱶ⁸2003⁸p.108 
18) ⁸╟ↄ╦⅛╢ S3D - ⅛╠ ┬ ─ ╡ -⁸꞉כ◖☻◒כⱳ꜠כ◦ꜛfi⁸2011⁸pp43-44 
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fiכ♩☻כ◐╢╟⌐ 1.3 ╖─ ▬ⱷכ☺ 

 
1.4 ⌐╟╢ ⌐⅔↑╢ ▬ⱷכ☺ 

 
S3D fi⌂≥⌐⁸כꜞ◒☻│™╢№⁸♃♬⸗⁸│ ≤ ─ ╩ №╢™│

⌐ ⇔⁸∕╣╩ ⇔√ ─▬ⱷכ☺⌐ ⇔≡⁸ ─ ─ ⌐ ∆╢⁹

─▬ⱷכ☺⌐ ∆╢ ⱪכ◖☻⁸│ ⁸ⱷ●Ⱡ ⁸ ⌐ ⅝ↄ ↑╠╣╢

19) 1.1 ⁹ 

 
 
 

                                            
19) ⁸ ⁸ ⁸  ( )₈3D ─ - ⅛╠ ⱶכ○₉⁸≢╕

⁸ pp.26-45⁸2010 
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1.1 S3D ─  

 
ⱪכ◖☻ ╛ │⁸ ─ ╩ ™╢√╘⁸ №╢™│ ≢ ∆

╢ ⅜№╢⁹ ⌂≥≢ ↕╣╢ │⁸ ╠ⱷ●Ⱡ ≢№╡⁸ ⱨ▫ꜟ

♃ ⁸ ⱨ▫ꜟ♃ ⁸ כ♃♇ꜗ◦ ⅜ ↕╣≡™╢⁹ ⌐╟∫≡

⅜№╡⁸ │⁸ ☿♇♥▫fi◓│ ≢⁸ ⱨ▫ꜟ♃╛ⱷ●Ⱡ╙

≢№╢⅜⁸ ─ ™◦ꜟⱣכꜞ◒☻כfi⅜ ≤⌂╡⁸↕╠⌐ ─▬ⱷכ☺

╩∕╣∙╣ ∆╢ 2 ─ⱪ꜡☺▼◒♃⅜ ≤⌂╢⁹ │⁸ⱪ꜡☺▼◒♃─ 3

RGB ╩ ─ ⌐ 2 ∆╢ ≢⁸♪▬♠─♄▬ⱶꜝכ◒ꜝ▬☻ꜝ

כ ⅜ ⇔⁸Infitec ⅜ ⇔≡™╢20)⁹ │⁸ ─ ╩ ╘∏⁸ ─

ⱱ꞉▬♩☻◒ꜞכfi≢╙ ⁸ ⅜ ≤⌂∫≡™╢⅜⁸ⱨ▫ꜟ♃⁸ⱷ●Ⱡ ⌐

≢ ⌂ │ ≢⅝⌂™⁹ כ♃♇ꜗ◦ │⁸ ─ⱪ꜡☺▼◒♃≤

─fiכꜞ◒☻ⱷ●Ⱡ⅜№╣┌⁸כ♃♇ꜗ◦ ⌐╙ ⌂ↄ⁸↕╠⌐ ╙

≢№╢⁹ⱷ●Ⱡ⅜ ╟╡ ≢│№╢⅜⁸ ≢│ ╙ ⅎ╠╣⁸ⱪ꜡☺▼◒

♃ ╙ ─☻Ɑ♇◒╩ ∆╢ ⅜ ⇔≡⅝√⁹ 

 
 

                                            
20) Infitec   http://www.infitec.net/index.php/en/ 2014.10  

ⱪכ◖☻ ─ ⱪכ◖☻○꜠♥☻   

Ⱬ♇♪ⱴ►fi♩♦▫☻ⱪ꜠▬ ─  

ⱷ●Ⱡ  ▪♫◓ꜞⱨ ה ⌂≥  ⌐▬꜠fi⁸♦▫☻ⱪכꜞ◒☻ 

⇔⁸ ⌐╙  

ⱨ▫ꜟ♃ ה

 

◦ꜟⱣכꜞ◒☻כfi⅜  

ⱨ▫ꜟ♃  ─ⱱ꞉▬♩☻◒ꜞכfi╙

 

כ♃♇ꜗ◦  3D ─⸗♬♃ 

ⱪ꜡☺▼◒♃≢№╣┌⁸ ⌐

⌐ ⅜⌂™ 

 Ɽꜝꜝ♇◒☻Ᵽꜞ▪ ─  

꜠fi♅◐ꜙꜝ ─  



1  | 17  
 

 
1.2. S3D ─ ≤  

S3D ─ │⁸ ≤ ─ ⌐╟╢ ╩ ╘╢≤ 1800 ⌐↕⅛─╓

╢⁹ ╩ ™√╙─≤⇔≡│ 1858 ⌐ The Power of Love ⅜⁸ ≤ ─ⱨ▫ꜟ

♃╩◓ꜝ☻⌐ ⇔√⁸▪♫◓ꜞⱨ ≢ ─ ─ S3D ≤⇔≡ ↕╣

√21)⁹ 

S3D ─ ⌐⅔™≡│⁸Ⱪכⱶ≤™ⅎ╢ ⅜⁸↓╣╕≢⌐ 3 №∫√22)⁹

1950 ⌐ ─ S3D Ⱪכⱶ⅜▪ⱷꜞ◌≢ ↓╡⁸ ↄ─ S3D ⅜ ↕

╣ ╩⌐⅞╦∑√⁹⇔⅛⇔⁸1952 ⌐ ╕∫√↓─Ⱪכⱶ│⁸1954 ╕≢ ™√

⁸1950 ┌─ ♥꜠ⱦ─ ⌂ ⌐╟∫≡⁸∕─ ⅜ ╡⁸1955

⌐ ⁸ ╦╢↓≤≤⌂∫√⁹ ≤⌂╢ 1980 ⌐│⁸▪ⱷꜞ◌⌐⅔™≡

─Ⱪꜟ♥꜠ⱦכ◔─┼ ⌐╟∫≡ ♅ꜗfiⱠꜟ ⅜ ╖⁸◖fi♥fi♠ ╩ ℮√

╘◒ꜝ◦♇◒ ╩▪♫◓ꜞⱨ ≢ ≢⅝╢╟℮⌐ ⇔√↓≤╩ ⌐ S3D

Ⱪכⱶ⅜ ∆╢↓≤≤⌂╢⁹⇔⅛⇔⁸ ⌂╠≢│─ ┘ ⇔ ╩ ⇔√

⌂ ≢ ⌐ ⅎ⅜√™╙─≢№╡⁸╕√ⱱꜝכ╛Ɽ♬♇◒ ⌂≥─☺ꜗfiꜟ

⌐ ╡∆⅞≡◒○ꜞ♥▫╙ ⌂◖fi♥fi♠┌⅛╡≢№∫√√╘⁸ ↄ ↑ ╣╠╣╢

╙─≢│⌂⅛∫√⁹↓─√╘ ╙ ™ ≢ ⇔≡⇔╕℮⁹∕⇔≡ 2009 ⁸Ɫ

ꜞ►♇♪ ₈▪Ᵽ♃₉כ─ ⌂ ⌐╟╡⁸S3D Ⱪכⱶ│ ⌐ ⇔⁸

2010 │₈3D 23)₉≤ ┌╣╢╟℮⌐⌂╢⁹ ─ 2 ≤ ⌂╢─│⁸ 2 ⅜ⱨ▫

ꜟⱶ⌐╟╢ ≢№∫√─⌐ ⇔⁸ │⁸♦☺♃ꜟ D ≤ ┌╣╢

⇔™ ⅜ ↕╣√↓≤≢№╢⁹ ─ ⌂♦☺♃ꜟ ─ ⌐╟∫≡⁸S3D ─

◖fi♥fi♠╩ ∆╢ ≢◖☻♩ ╙ ⌐⅔™≡╙ⱨ▫ꜟⱶ╟╡╙

⌐ ⅜ ↕╣≡⅔╡⁸ ╕∆╕∆─ ⅜ ↕╣≡™√⁹ ⱷכ◌כ╙↓∙

∫≡Ɫ▬ⱦ☺ꜛfi♥꜠ⱦ⌐▪◒♥▫Ⱪ◦ꜗ♇♃כ │ ─ S3D

─ ╩ ≤⇔≡ ⇔√⁹⇔⅛⇔ │⁸♥꜠ⱦ ⌐⅔↑╢ S3D ◖fi♥fi

♠─ │╒≤╪≥ ╠╣∏⁸♥꜠ⱦ│ ⇔≡╙ ─ⱷ●Ⱡ╕≢ ∆╢↓≤⅜

≢⁸ ⌐ ⇔≡™╢≤│ ™⅜√™⁹Ɫꜞ►♇♪⌐⅔™≡│⁸ ⇔≡ S3D

                                            
21) 1830 ⱪכ◖☻○꜠♥☻⌐ ⅜ ↕╣√ ⁸ ⁸3D ─ ⁸ ⁸2011⁸p11 
22) ⁸₈ - ⱷ♦▫▪─ כ◦ⱶ◄כ◦₉⁸- ⁸2008⁸pp.165-166 
23) ⁸ ⁸ ⁸  ( )₈3D ─ - ⅛╠ ⱶכ○₉⁸≢╕

⁸2010⁸ p3 
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◖fi♥fi♠│ ↕╣≡™╢╙──⁸∕─ │ ⇔≡⅔╡⁸3D ≤╕≢

╦╣√ ─ Ⱪכⱶ╙⁸ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

⇔⅛⇔⌂⅜╠⁸♦☺♃ꜟ ⌐╟╢ S3D │⁸ ⱪ꜡♄◒◦ꜛfi⌂≥─ⱪ꜡ⱨ▼

♇◦ꜛ♫ꜟ⌐⇔⅛ ≢⅝⌂™╟℮⌂ ⌂╙─≢│⌂ↄ⌂╡⁸ ⌐ ↕╣≡™

╢ 2 ─◌ⱷꜝ≤ ♁ⱨ♩⅜▬fi☻♩כꜟ↕╣√ PC ↕ⅎ№╣┌⁸ כ◙כꜚ─

↕ⅎ╙ ⌂ ⌐⌂∫≡™╢⁹ ⌂≥─ⱷ▬fi☻♩ꜞכⱶ⌐ ∂⌂ↄ≡╙⁸

⅛≈≡│ ∆╢↓≤⇔⅛≢⅝⌂⅛∫√ ╩⁸ ↄ─ ⅜⁸ ╠─ ≢≈ↄ╡

∆╢ ╩ ↄ ⅎ╠╣√ ⌐⅔™≡⁸Ⱪכⱶ │ ∫≡╙ │⁸

∞↑≢⌂ↄ⁸ ╛▪♩ꜝ◒◦ꜛfi⁸ ⁸ ⌂≥≢ ↕╣ ↑╢

≤ ⅎ╠╣╢24)⁹ 

 
1.3. 3D  

─ ╛ ⁸∕⇔≡ S3D ◖fi♥fi♠─ ╩ ╢↓≤╩

≤⇔≡ 2003 ⌐ ↕╣√ 3D ◖fi♁כ◦▪ⱶ25)⌐⅔™≡⁸◖fi♥fi♠ ⌐⅔↑

╢●▬♪ꜝ▬fi─ ─ ≤⇔≡⁸2004 ⌐₈3DC ●▬♪ꜝ▬fi₉╩ ⇔√

26)⁹ ●▬♪ꜝ▬fi│⁸2005 ⌐ ↕╣√ ISO ─ ─ ⌐

∆╢●▬♪ꜝ▬fi₈ISO IWA3₉ ⌐○כ♁ꜝ▬☼↕╣√ ╩┤ↄ╗

⌐ ∆╢ ─ ⌐ ≠⅝⁸ ⌐⅔™≡∕─ ╩ ╡

╘√╙─≢№╢⁹S3D ◖fi♥fi♠⌐ ╦╢ ⁸ ⁸↕╠⌐│ ⌐

∆═⅝ ─ ╛ ⁸╡⅔≡╘≥╕╩ꜟכꜟ⁸ ⌂ S3D ─

╩ ⇔≡™╢⁹ 

↓↓≢│⁸ ☼꜠╛◘▬☼─ ⁸ ╛ ─ ⁸ ☼꜠⌂≥⁸ ╩

∆╢ ─▬ⱷכ☺─ ⌂ ⌐ ∆╢ ╩ ∆ ⌂

⅛╠⁸ ┼─●▬♪ꜝ▬fi≤⇔≡⁸ ─ ╛ ⁸

⌂≥⁸ ⌐≢⅝╢ ╡ ⌐ S3D ╩ ∆╢√╘─ ╩ ⌂

╩ →≡ fiכꜞ◒☻⁹╢™≡⇔ ◖fiⱣכ☺▼fi☻ⱳ▬fi♩⁸♀꜡ ⅛╠

⅝─ │ ⌂ ╡ 50mm ⌐∆╢↓≤ 100 ▬fi♅ ─☻◒ꜞ

                                            
24) ⌐⅔™≡│⁸ ꜡Ⱳ♇♩₈♄fl▫fi♅₉⌐ S3D ╩╖⌂⅜╠ ⅜ ╩ⱶכ▪≢ ≢

⅝╢ ⌂ ╩ ⇔≡™╢ http://www.intuitivesurgical.com/ 2014.9  
⅛╒ⱪכꜗ◦ (25 5 ≢ ⇔, ─ , ╛ 3D ◖fi♥fi♠─ ─ ╩ ╢↓≤╩ ≤⇔

≡™╢ http://www.3dc.gr.jp/jp/ 2014.9  
26) │ ⁸ 2010 4 10 ╩ Web ⁸ ⁸ ⁸ ╙ ⇔≡™╢ 
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≢fiכ 43 Ⱨ◒☿ꜟ ≤⇔√⁹ 2 ─ S3D Ⱪכⱶ≢ ↕╣√⁸ ⌂

⌐╟╢ ⌂ ┘ ⇔ ╙⁸ ─ ⌐╟╢ ╩ ™√√╘⌐Ⱪכⱶ─

╩ ∆╢ ≤⌂∫√√╘⅛⁸ ─Ɫꜞ►♇♪╩ ≤⇔√ S3D │⁸

↕╩ ∆╢√╘⁸ ⅝ ≤ ┘ ⇔ ─ ╩ ⌐ ∆╢ ≢ 2 Ɽכ

☿fi♩ ⌐⇔≡⅔╡⁸ ⌐ ⅝ ─ ╩ ⇔≡™╢ 1.5 ⁹ 

 

 
1.5 3D ⌐⅔↑╢  

 
⁸ⱪ꜡ⱨ▼♇◦ꜛ♫ꜟ⌐╟╢ ⌐╙⁸ ─ ™ ⌐כ◙כꜚ

╟╢ ◖fi♥fi♠╩ ∆╢ │ ⅎ╢≤ ⅎ╠╣27)⁸ ⌂ S3D ╩

∑╢√╘─●▬♪ꜝ▬fi│ ⅛≈ ⌂╙─≢№╢⁹⇔⅛⇔⁸↓─ ⌐⅔↑╢

│⁸№ↄ╕≢╙₈∕℮∆╢↓≤⅜ ╕⇔™₉≤™℮ ⌐≤≥╘≡⅔╡⁸

─ ⌂ ╩ ∫≡™⌂↑╣┌⁸ ⌂⁸ ⌂ ┘ ⇔│ ⌐

⅜№╢ ╙№╢⁹  

╕√⁸↓℮⇔√ │⁸ ⱬ⁸│≢☻כ ─Ɽ♃כfi╩™ↄ≈⅛ ⇔≡∕

─ ╩ №╢™│ ⌐ ⇔≡™ↄ╙─≢№╡⁸™╦┌ ⌐⅔↑╢

─₈◦ꜛ♇♩₉⌐ ∆╢ ≤⌂╢⁹∕⇔≡ ◖fi♥fi♠╩ ∆╢⌐│⁸

◦ꜛ♇♩≢ ╩╠╣⧵≡⇔⧵fi⁸כ◦╢╣↕ ∆╢◖fi♥fi♠ ╩ ⇔√℮ⅎ

≢─ ≤⌂╢⁹ ⌐⅔™≡╙⁸ ╩ ⇔≡─ ╙№╣┌⁸ ≢─

                                            
27) ─ ◘▬♩ youtube ⌐⅔™≡⁸◘▬♪Ᵽ▬◘▬♪╛▪♫◓ꜞⱨ ⌐╟╢ ⌂ ◖fi

♥fi♠│ ▪♇ⱪ꜡⁹╢™≡╣↕♪כ youtube ⌐╟╢ ≢Γstereoscopic 3D side by sideΔ♪כ꞉כ◐ 41600
ⱥ♇♩⁸Γstereoscopic 3D anaglyphΔ≢ 53000 ⱥ♇♩  
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╩╙≤⌐ ⇔√╙─╙ ↑╠╣╢⁹ │ ⌐⇔≈≈╙⁸S3D ◖fi♥

fi♠ ╩ ⇔√ ⌐⅔™≡⁸≥─ ─ ⌂ ⅜ ↕╣╢─⅛│⁸

─ ≤⁸∕─◖fi♥fi♠ ╩ ⇔√ ≢─⁸ ─ ╩ ╖ ⌡≡

™∫√ ⌐ ╠⅛⌐⌂╢╙─≤ ⅎ╢⁹ 

⌐⅔™≡│⁸3D ◖fi♁כ◦▪ⱶ─ ⇔√ 3D ⌐ ∂⌂⅜╠⁸

╩ ⅎ╢ ⌂ ╙ ╡ ╣≈≈⁸ ⌐ S3D ◖fi♥fi♠╩ ⇔⁸

⅛╠─ ⌐╟╡∕─ ⁸ ⌐≈™≡ ╩ ∫≡™╢⁹ 

 
 
2. ╩ ≤⇔√ ◖fi♥fi♠ ⁸ ⌐ ∆╢ ה  

─ ≢№╢⁸S3D ◖fi♥fi♠─ ⅛╠ ╕≢╩ ⇔√

⌐≈™≡ ⇔√ │↓╣╕≢ ╠╣⌂™⅜⁸ ≤ ⌐ ↑⁸

─ ≤∆═⅝ ⌐≈™≡ ⌐ ∆╢⁹↕╠⌐ ⌐⅔↑╢ S3D

─ ╩ ╠⅛⌐⇔⁸ ⌐⅔↑╢ S3D ◖fi♥fi♠ ─ ≤∆╢⁹ 

 
2.1. 3D Grand Tour 

◖fi♥fi♠│⁸∕─ ≢№╢ ♪◐ꜙⱷfi♃ꜞכ THE  28)─S3D

≢⁸2011 4 ꜟ♩▬♃⁹√⇔♩כ♃☻╡╟ ≥⅔╡⁸ꜚⱠ☻◖≢ ⁸ ↕╣

√ ╩ ≢ ⇔⁸◖fi♥fi♠ ⇔√╙─≢№╢⁹ ─☻ⱳfi◘כ

כ♬♁│ ─כ♬♁⁸╡№≢ ╩ ◦ꜛ♇♩⌐ ⇔≡™╢⁹

2D ⌐⅔™≡ ⌐ ⇔≡™╢ ─ ⅛╠⁸S3D ⌂╠≢│─ ╩

⇔╛∆™ ╩ ╘≡ ⇔⁸☻♥꜠○ ◦☻♥ⱶ╩ ⇔≡ ╩ ∫≡

™╢29)⁹◖fi♥fi♠│ 24 ≢⁸ ⌐⅔™≡│ ◌ ─ ⅜ ↕╣≡

™╢⁹ ◦☻♥ⱶ│⁸ ⌐ ≈─ Full HD30)◌ⱷꜝ 2 ⌐╟╢ⱦכⱶ☻ⱪꜞ♇♃

─☻♥꜠○ꜞ◓╩ ⇔≡ ⌐ ™≡™╢ 1.6 ⁹ ╛ ⌂≥ ⅛╠

3₩10m ╒≥─ ≢ ╩ ™⁸ ⌂ ─ ⌐ ⇔√∕℮∞⁹╕√

╛ ⌂≥⁸2 ─◌ⱷꜝ╩ ™√◘▬☼─ ⅝™☻♥꜠○ꜞ◓≢│

⅜ ⌂ ⌐⅔™≡│⁸2011 ⌐ ↕╣√⁸ ⌐ ╣√ ─

                                            
28) 1996 ╟╡ TBS ╟╡⁸2000 ╟╡ BS-TBS ⌐≡○fi◄▪↕╣√⁹ 
29) THE 3D GRAND TOURₒⱷ▬◐fi◓ ₓhttp://www.bs-tbs.co.jp/genre/detail/?mid=KDT1102700

2014.10  
30) 1920 Ⱨ◒☿ꜟ, 1080 Ⱨ◒☿ꜟ─  
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☻♥꜠○◌ⱷꜝ⅜ ↕╣⁸ ╩ ∆╢⌂≥ ─Ᵽꜞ◄כ◦ꜛfi⅜ ⅜

∫√31)⁹ 

 
1.6  THE 3D ⌐⅔↑╢ⱦכⱶ☻ⱪꜞ♇♃ꜞ◓╩ ™√☻♥꜠○  

◖fi♥fi♠⌐⅔↑╢◌ⱷꜝ꞉⁸│◒כⱤfi╛☼כⱶ╩ ™╢─≢│⌂ↄ⁸◒꜠כfi

כꜞ♪╛ ⁸☻♥▫♦▫◌ⱶ⌂≥─ ╩ ⇔√ ╩ ∫≡™╢⁹╕√◖

fi♥fi♠╩ ⇔≡™╢◦ꜛ♇♩ ─ │ ↄ⁸◌♇♩ ╡≢▪fi◓ꜟ↔≤⌐

╡ ⅎ╢─≢│⌂ↄ⁸ ◦ꜛ♇♩╩ ™≡ ◦ꜛ♇♩─ ⅜ ↄ⌂∫≡╙

⌐⌂╠⌂™⁸ ╩ ⌐ ⅝≈↑╢╟℮⌂ ≤⌂∫≡™╢⁹ 

╩ ≤⇔√ S3D ◖fi♥fi♠≤⇔≡⁸↕╠⌐│♥꜠ⱦ ≤⇔≡ ↄ

⌐ ╠╣╢ ≤⇔≡ ⅎ╠╣⁸ ⌐⅔↑╢◖fi♥fi♠ ─ ≤⇔≡™╢⁹ 

 
2.2. ₈ ₉S3D  ⅜ ╢ ─  

◘ⱳכ♩ ⌐⅔↑╢▪◘ⱥⱦכꜟ

⅛╠─ ╩ ⇔√₈ ⅜ ╢ ─ ₉≤⇔≡⁸ ─

⅜⁸ ⌐ ╦╢ ─₈ ⅔⅝⌂╕™ ₉⁸

╡─ ╩ ≢ ⇔√ⱪ꜡☺▼◒♩≢№╢32)⁹ │⁸

─ ≤™╦╣≡⅔╡⁸2000 ⌐ ─ ⌐ ↕╣√33)⁹↓─ ⌐

⅔↑╢ ─ ™ │ ⅜ ╖⁸ ─ ⅜ ⇔ↄ⌂∫≡™╢⁹╕√↓℮⇔

√ ⌐ ™√ ⌂ ╩ ⁸ ≢⅝╢ ╙ ╙ ⌂™⁹↓℮⇔√

≢⁸ ╩ ™≡ ╩ √⇔◓fiꜞ◘כ○⁸™ 3D Ⱪꜟכ꜠▬ Full HD 

                                            
כ♬♁ (31 HXR-NX3D1J ─ D ◌ⱷꜝ⅜ ⁹ ⌐⅔↑╢◖fi♥fi♠ ≢╙ ⇔√⁹ 
32) ₈ ─┤╢↕≤╩ ⅎ ∕℮₉http://www.aoniyoshi.us/layerbox/110923-noufuru.htm 2014.9  
33) ₈ ₉⁸ ⱪ꜡⸗כ◦ꜛfi ⁸http://www3.pref.nara.jp/kankou/1625.htm 2014.9
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ⱨ꜠כⱶⱤ♇◐fi◓ ╩ ∆╢⌂≥⁸ ─ ⅛╠─ S3D ─

╩ ⇔≡™╢ 1.7 ⁹ 

 
1.7 D Ⱪꜟ₈▬꜠כ ─┤╢↕≤╩ ⅎ ∕℮₉ ≤ ♃▬♩ꜟ  

◖fi♥fi♠│⁸ ⌐⅔↑╢ ⁸ ╡─

⁸∕⇔≡ ⌐№╢ ╗╠╛⌐™╕∆┤╖≈

└╘∂╪∂╚ ⌐≡ ↕╣╢ ╩ ⇔≡⅔╡⁸ ∆╢ ╛ ⌂≥∕─ ⌐

╦╢ ─ ⌐≈™≡╙ ⇔⌂⅜╠ ≢ ∆╢ ≤⌂∫≡™╢34)⁹

≢─ ⌐│⁸Ɽ♫♁♬♇◒ ─ 3D ◌ⱷꜝ Panasonic AG-3DP1G⁸AG-

3DA1 ╩ 2 ⇔≡™╢35)⁹ ⌐⅔↑╢ ⌐⅔™≡│⁸◖fi♥fi♠

╩ ╢ ╡⁸1 ─ 3D ◌ⱷꜝ≢ ╩ ∫√╟℮≢№╢⁹1 ─╖─ ≢⁸ ⌐

⅔↑╢◌♇♩ ╡╩ ╩ⱶכ☼⁸⅛╠⅛√⇔ ⇔√ ⌐⌂∫≡™╢⁹╕√

─◘▬☼╩ ™∫┐™⌐ ⇔≡⅔╡⁸ ─ ╩ ╡ ℮ ≢№╢

╩ ╘√∕─ ─ ⅜ ╦╢╟℮⌂◦ꜛ♇♩⅜ ╠╣⌂⅛∫√ 1.8 ⁹

─ ⌂≥ ⅝─ ⌂≥⌐│ ⇔√◘▬☼≢№╢⅜⁸∕─▪fi◓ꜟ─╖≢ ∆╢≤⁸

S3D ≢№╣┌ ⌐ ╩ ∆╢╟℮⌂ ⌐⌂∫≡⇔╕℮≤ ⅎ╠╣╢⁹ 

 
1.8 ₈ ₉ S3D  └≤≈─ ⱳ▬fi♩╟╡⁸꞉▬♪ ⱶ▪♇ⱪכ☼  

                                            
34) Full HD⁸ⱨ꜠כⱶⱤ♇◐fi◓ ⁸19 42  
35 ) ─ HP ♩Ⱨ♇◒☻╟╡ http://kougaku.kanto-
gakuin.ac.jp/modules/news1/index.php?storytopic=28&start=15 2014.9  
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╕√ ⌐≡ ↕╣╢ ─ ⌐⅔™≡│⁸ ⅜ ≢

╩ ℮ ⅜ S3D ≢ ↕╣≡™╢⅜⁸ ╩ⱨ◊꜡כ∆╢ Ɽfi ╩ ≤⇔≡

╙◓Ⱶfiכ☼ ╡ ╣√◌ⱷꜝ꞉⁸◒כ ≢№╢ ™ ─ ⅝─ ↕⅛╠⁸

≢│ ™ ≤⌂∫≡™√⁹◌ⱷꜝ꞉כ◒⌐⅔↑╢Ɽfi╛⁸ ─ ─ ⅝╩

S3D ≢ ⁸ ∆╢ ⁸ ─ ─◄♇☺ ⌐∟╠≈⅝⅜ ⇔⁸

∆╢ ⌐ ─▬ⱷכ☺─ⱨ꜠כⱶ ⱨ▫כꜟ♪ ─ ☼꜠⅜ ⇔⁸

≤⇔≡ ⌐ ⅎ⅜√™◦ꜛ♇♩≤⌂∫≡⇔╕℮ 1.9 ⁹ 

 
1.9 ⱨ◊꜡כ⌐╟╢Ɽfi ─ ⇔™ ⅝⌐╟╢ ☼꜠  

⌐⅔™≡╙⁸ ╩ ≤⇔√ S3D ╩ ∫√⅜⁸↓─

─ ⱪ꜡☺▼◒♩⌐⅔↑╢ ╩ ╠⅛⌐⇔√ ≢⁸ ─ ⌐ ⇔√

S3D ⅔╟┘◖fi♥fi♠ ⌐≈™≡ ⇔√⁹ 

⌐⅔↑╢ ⅔╟┘◖fi♥fi♠ ⌐≈™≡│⁸ 3 ≢ ∆╢⁹ 

 
2.3. ₈ ₉─ S3D  

⅜ ∫√⁸ ─ ╩ ≤⇔≡♦☺♃

Ⱪ▬◌כ▪ꜟ ∆╢ ⌐⅔↑╢⁸ ─ ⌐ ∆╢╙─≢№╢⁹ 

⌐№╢ ≢ ↕╣╢⁸ ⌐ ↕╣≡™╢₈

₉╩ S3D ⇔⁸↕╠⌐ ◖fi♥fi♠ ╕≢╩ ─ ≤⇔≡

™╢36)⁹ ⌐│Ɫfi♦▫♃▬ⱪ─ⱨꜟ HD ◌ⱷꜝ Canon iVIS HG10 ╩ ™

≡☻♥꜠○ ╩ ∫≡™╢⁹ ╠─ ⌐⅔™≡│⁸ ╩ ≤⇔√ S3D

◖fi♥fi♠ ─꞉כ◒ⱨ꜡⁸╩כ ─ ╩ ⇔≡ ⌐ ⇔≡™╢⁹↓─◖fi

♥fi♠⌐⅔™≡│⁸ ─ ◖fi♥fi♠≤│ ™⁸ ⌐╟╢ ╩ ∆╢√╘⁸

─ ⌐ fiꜛ◦כ꜠♫─ ╩ ⇔⌂™↓≤╩ ≤⇔≡™╢⁹S3D

│⁸ ⌐ ─ ⁸∕─ ─ ╩ ⌐ ∂↕∑╢⅛⅜ ⌂

                                            
36)  ⁸ ⌐╟╢ ─Ⱪ▬◌כ▪ ─ ⁸ ⱨ◊כꜝⱶ

 12⁸2008⁸pp124-129 
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≤⌂∫≡™╢√╘⁸ ⌐⁸↓℮⇔√ ─ ⁸ ⌐⅔™≡│⁸ ⇔√ ∕

─╙─╩ ⇔⁸∕╣ ─ BGM ╛ │≤⌂fiꜛ◦כ꜠♫ ↑╢═⅝≢№╢⁹ 

≢ ∫√ ─ S3D ⁸⅔╟┘ ⌐⅔™≡╙⁸ ♥꜡♇

ⱪ╩ ─ ⌐ ⇔⁸ │ ─ ≤ ⇔√ ─╖≢ ╩ ∫√⁹ 

 
2.4. ꜡◙ꜞ○  ◐ꜞ◦♃fi─ S3D  

─ ≤◐ꜞ☻♩ ⅜ 2014 ⌐ꜚⱠ☻◖ ☿fi♃כ⌐ ↕

╣ ╩ ╘≡™╢⁹ ╣◐ꜞ◦♃fi─ ≤⇔≡ ╠╣╢ ⌐│⁸ ─

└≤≈⌐ ↕╣≡™╢ ⅜№╢⁹◐ꜞ◦♃fi ꜡◙ꜞ○ │⁸

∕─ ⌐ ™ ⌐№╡⁸300 ╡─ ╩╙≈ ◐ꜞ◦♃fi─ ╖╩

∆╢ ≢№╢⁹∕↓⌐⁸ ╣◐ꜞ◦♃fi─ ╖╩ S3D ≢ ∆╢ ◦☻♥

ⱶ⅜ ↕╣≡№╢ 1.10 ⁹ 

 
1.10 ◐ꜞ◦♃fi ꜡◙ꜞ○ ⌐⅔↑╢ 3D ◦☻♥ⱶ 

S3D ◖fi♥fi♠│⁸ ╣◐ꜞ◦♃fi√∟⅜ ⇔™ ╡─ ⁸ ⌐ ╩

╡≈√ⅎ≡⅝√─⅛⁸▪♬ⱷכ◦ꜛfi≤ ⌐╟╢ ≢ ↕╣≡™╢⁹

─ ╩ ™≡ ⌐ S3D ⇔√ ╙ ™╠╣≡™╢⁹ ◦☻♥ⱶ│

≤⌂∫≡⅔╡⁸250 ▬fi♅─ ╩fiכꜞ◒☻ ™≡ №╢ ╩

∫≡™╢37)⁹ 5500mm ╩ ⅎ╢ fi│⁸כꜞ◒☻ ╩ ™≈ↄ∆╟℮⌂▬ⱷכ

☺≢ ╩ ∆╢⁹ ╩fiכꜞ◒☻ ™╢↓≤≢ ╩ ≢⅝╢⁹╕√↓─

◦☻♥ⱶ│⁸ ⅜ ─√╘⁸◦ꜟⱣכꜞ◒☻כfi⅜ ≤⌂╢⁹ ⌐

                                            
37) ꜡◙ꜞ○ ⌐⅔™≡│⁸ ─ ┼─ ▬fi♃ⱦꜙ⁸⅛╒─כ ◦☻♥ⱶ╩ ⇔√Ɽ▬○♬▪─ⱱכⱶⱭכ

☺≢ ╩ ∫√ http://pioneer.jp/biz/dvd/case/index.php 2014.9   
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⅔™≡│⁸ ╠╣√☻Ɑכ☻≢ ∕╣⅜ ⌐≈⌂⅜╢ ╩ ≢⅝╢⁸

─ S3D ╩ ─fiכꜞ◒☻⁸╘√╢∆ ╩ ↑⌂™⁸ ─

⌐ ⇔≡╙ S3D ≢⅝╢ ╩ ∆╢√╘⁸▪◒♥▫Ⱪ◦ꜗ♇♃כ

╩ ⇔≡™╢⁹ 

 
2.5.  S3D ◖fi♥fi♠₈FURUSATO₉ 

─ ⌐│⁸ ─ כ♃▪◦ⱶכ♪╢№≢כ♃▪◦

₈●▬▪₉⅜ ↕╣≡™╢⁹ ─ ⁸ S3D ╩ ™√◖fi♥fi

♠⌂≥╩ ⇔≡™╢38) 1.11 ⁹  

 
ⱶכ♪ ▪▬●כ♃▪◦ⱶכ♪ 1.11 15.24m⁸♪כⱶ 23.5  

FURUSATO │⁸ ╩ 4K3D ♦☺♃ꜟ◦Ⱡⱴ◌ⱷꜝ≢ ⇔ S3D ◖fi♥fi♠

⇔√╙─≢⁸ ≤⌂∫√ ─♪fiꜝכ☺כꜙ♬⁸│ ⁸◄☺ⱪ♩─Ⱨ

ꜝⱵ♇♪⁸ ─ ⁸ ∂ↄ ─ ─ⱶכ♪ 3 יִ ≢№╢⁹ כꜞ◒☻

fi⌐ ∆╢ S3D ≤ꜞ◒ꜝ▬♬fi◓ ─ ⌐╟╡⁸ ⅛╠ ╕≢ ™ ↄ∆

╟℮⌂ ⌂ ⌐╟╡ ╩ ∆╢⁹ │ ─╟℮⌐☻◒ꜞ

─fiכ ⌐ ↕╣⌂™ ╩ ⇔≡™╢⁹ⱪ꜡☺▼◒♃ 2 ≢ ╩

⇔⁸ ⌐ ⌐ 2 ╩ ⇔≡™╢39)⁹ │ ╙≢fiכꜞ◒☻─

⌂√╘⁸ ─ ─fiכꜞ◒☻ ╙ ⌐≢⅝╢⅜⁸ⱪ꜡☺▼◒♃⅛╠─

─ ⅜ ™↓≤⁸ ⱨ▫ꜟ♃╛ ⱷ●Ⱡ⅜ ⌂↓≤⅛╠⁸ ⌐⅔

↑╢ ⌐ ╠╣⁸ ⌂ │ ≢⅝⌂™⁹ 

╕√ ⌐ⱶכ♪ S3D ╩ ∆╢ ─ⱶכ♪⁸│ ⁸ ─ ⌐⌂╢≤

⅜ ⇔⁸ ⅜ ∆╢ ╙ ∆╢⁹ ⌐⅔™≡│⁸ ─ ⌐

⌐ ≢⅝╢ ─ ◦☻♥ⱶ─ ╩ ≤⇔⁸ ─ ☻

Ɑכ☻ ≤⌂╢⁹↓─√╘ⱦꜙכⱳ▬fi♩⅛╠─Ɽכ☻Ɑ◒♥▫Ⱪ─ ╛

                                            
▪▬●כ♃▪◦ⱶכ♪⁸ (38 https://www.miraikan.jst.go.jp/exhibition/theater/ 2014.9   
39) ⁸ ◦☻♥ⱶ  http://www.goto.co.jp/video/3d/ 2014.9   
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◌ⱷꜝ◦☻♥ⱶ─ ╙ ℮ ⅜№╢⁹ 

∂ↄ ╩ ╩fiכꜞ◒☻ⱶכ♪√™ ⇔≡™╢

⌐⅔™≡⁸◦fiꜝ♪כⱶ≤ ┌╣╢ S3D ◖fi♥fi♠≢ ™╠╣≡™╢

⌐⁸ ─◄♇☺ │2D⌐⇔≡ ╩⌂ↄ∆↓≤≢⁸ ╩ ⇔≡™√⁹

─fiכꜞ◒☻╠┐∫╙│ ⌐ ⅝⁸◄♇☺ │ ─ ≤⇔≡

⅜ ™↓≤╩ ⇔≡─ ⌂ ≢№╢≤ ⅎ╢⁹♪כⱶ◦▪♃כ⌂≥

╩ ∆╢╒≥ ∆╢ ⱶכ♪₈⅜ ₉≢№╢⁹ⱪ꜡☺▼◒♃─ ≢

⅜ ⇔⁸ ⌐ ∫╔™ ≤⌂╡⁸◖fi♩ꜝ☻♩⅜ ∆╢ ≢№╢⁹↓

╣╩ ∆╢√╘⌐⁸ ╛ ─◦ꜛ♇♩╩ ⇔⁸ ⅜ ↄ⌂╠⌂™╟℮⌂ ⅜

≢№╢⅜⁸ ⌐⅔™≡│ ⌐╟╢ ⌐ ∆╢ ─ ⌐↓─

⌐ ∑↨╢╩ ∏⁸∕─ ≢ ⌂ ╩ ∆╢ ⅜№∫√⁹↓─

│ 4 ≢ ═╢⁹ 

 
2.6. ♩♇Ɽfi VR◦▪♃כ 

♩♇Ɽfi ⱦꜟ ⌐№╢ VR Ɽfi♇♩⁸│כ♃▪◦ ⅜

╡ Ⱪ▬◌כ▪ꜟ♃☺♦╢™≢╪ ╩ ≤⇔≡⁸ ╛ ⁸

⌐╟∫≡ ─ ╩◖fiⱧꜙכ♃◓ꜝⱨ▫♇◒☻ ⇔√

╩ ∆╢◦☻♥ⱶ≢№╢⁹ ⌂ CG ╩ꜞ▪ꜟ♃▬ⱶ≢ ⇔⁸ 12m⁸

m ─ ⌂ ⌐fiכꜞ◒☻♪Ⱪכ◌ ∆╢ ⌐╟∫≡ ≤ ╩

∆╢⁹CG ─ꜞ▪ꜟ♃▬ⱶ ⌐╟∫≡⁸ ◖fi♥fi♠─╟℮⌐ ↕╣√☻

╩כꜝכ꜡♩ↄ⁸◖fi⌂│≢─╢∙⌂╩כꜞכ♩ ™≡ ⌐∕─ ╩ ≢⅝╢

▬fi♃ꜝ◒♥▫Ⱪ ╩ ╡ ╣≡™╢⁹↓─◦☻♥ⱶ│ S D ◖fi♥fi♠╩ ∆

╢╙─≢│⌂™ D ─ CG ◖fi♥fi♠≢№╢⅜⁸ ≤ ╩ ↕∑╢√╘⁸

╩ ╩fiכꜞ◒☻♪Ⱪכ◌√→ ⇔≡™╢⁹◦Ⱡꜝⱴ╩│∂╘⁸ ─☻◒ꜞ

fi╙⁸כ ─ ≥fi≤⌂∫≡™╢⁹╕√◘ⱶ☻fiכꜞ◒☻♪Ⱪכ◌⁸⅜╢№│™ LG

│ 2014 ⌐⁸ ─ 4K ♥꜠ⱦ╩ ⇔⁸∕╣⌐ ↄ╟℮⌐♁♬כ╙ ♦▫☻

ⱪ꜠▬╩ ⇔√⁹ ╩ →√ ⅜⁸ ─ ╟╡╙ ⅜ ⅜╡⁸
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╩ ∆≤™℮↓≤⅜ ─ ≢ ╠⅛⌐↕╣≡™╢40) 41) 42)⁹ ⌐⅔™≡│⁸

─ ⅜╡⅜ ≤ ╩ ∆╢ ─ ≈≤ ⅎ⁸ ╠╣√ ↕─☻Ɑ

╙≡™⅔⌐☻כ ┼─ ⌐╟∫≡ ╩ ╠╣╢╟℮⌂ ╩

∆╢⁹ 

 
 

3. ⌐⅔↑╢ ─  

⌐⅔↑╢ S3D ◖fi♥fi♠ ─ ─└≤≈≢№╢₈ ₉│⁸ ⌐

↨⇔√ ↄ⅛╠ ╦╢ ≢№╢⁹ ⌐ ─ ⅜ ⇔≡⅔╡⁸∕╣

∙╣─ ≢⁸ ─ ╩ ⇔√╡⁸ ⌂≥ ─ ─☻Ɑכ☻╩

⇔≡ ╩כ♫כ◖ ∆╢⌂≥⁸ ─ ⁸ ⌐ ╘≡™╢⁹ 

 
3.1. ─  

⁸ ─ ─ ╩ ∆⁹ 

 
 

  ─ ☺○ꜝⱴ ⌐ ↕╣√ⱢכⱨⱵꜝכ♃♬⸗⁸⌐כ─  

  ─ ╩ ⇔⁸ ≢ ∫≡™╢╟℮⌂ ─₈ⱴ☺♇◒ⱦ☺ꜛfi₉ 

  ≢ ↕╣≡™╢⁹ 

 

╩כ♃♬⸗⌐כ♫כ◖   ⇔⁸ ─ ╩ ≢ ⁹ 

  ╕√ ─ ╩ ⇔√ DVD ╩ ⇔⁸ ≢כ♫כ◖ ≢⅝╢⁹ 

 ⅛╗ↄ╠ ₈ ₉ 

⅜ ╦╣╢ ╩fiכꜞ◒☻⌐ ⇔⁸ ⅜ ╦╣⌂™ ⌐ 

⅜ ↕╣╢⁹ 

 

─ ⅜כ♃♬⸗⌐ ↕╣⁸ ╩ ≢⅝╢⁹ 

                                            
40) ⁸₈ ╩fiכꜞ◒☻ ™√ ⌐⅔↑╢ ─ ₉⁸ ⱷ♦▫▪  
21(63)⁸ ⱷ♦▫▪ ⁸1997⁸pp1-6 
41) ⁸₈ ◦☻♥ⱶ─ ⌂ ⌐ ∆╢ ₉⁸  29(Suppl)⁸

⁸2006⁸pp73-76  
42) ⁸₈Ᵽכ♅ꜗꜟꜞ▪ꜞ♥▬⌐⅔↑╢ ₉⁸ ≤  : ⱨ□☺▫  19(4)⁸

ⱨ□☺▫ ⁸2007⁸pp73-76  
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ꜝ▬Ⱪꜝꜞכ 

  ─ ╩ ⇔√ⱦ♦○╩ ⇔⁸ꜝ▬Ⱪꜝꜞכ ─⸗♬♃≢ ≢⅝╢⁹ 

─   

  60 ─☻Ɑכ☻⌐ fi≢⁸כꜞ◒☻√╣↕ ⇔√ ─ ╩ ≢⅝

╢⁹ 

 

  ☻Ɑכ☻⌐ ─ ⱤⱠꜟ⌐ ╖ ⌐כ♃♬⸗√╣╕

─ ╩☻ꜝ▬♪ ≢ ↕╣╢⁹ 

 

  ─ ⌐ ╩כꜘכ꜠ⱪ≥כ♃♬⸗√╣↕ ™≡ ≢⅝╢⁹ 

╒╤╦─  

  │⌂ↄ⁸ ⅜ ⇔√ ─ ╩ Youtube ≢ ↕╣≡

™╢⁹ 

 

  ─ │⌂ↄ⁸ ≢─ ⌐⁸꜡ ⱦכ♃♬⸗⌐כ╩ ⇔

─ ─ ╩ ⇔√ ╩ ⇔≡™╢⁹ 

 

  ⇔≡™╢ ─ ─ ▬ⱬfi♩ ⁸ ╩ ⇔≡

─ S3D ◖fi♥fi♠╩ ⇔≡™╢⁹ 

 

  │⌂ↄ⁸ ─ HP ≢ ─ ╩ ⇔√ ╩ ≢⅝╢⁹ 

 

  ─ ╩ ⇔≡ ↕╣√ ☻Ɑכ♃♬⸗⁹☻כ⅜ ↕╣⁸

≢│ ℮↓≤⅜ ⇔√ ─ ⌂≥╩ ≢⅝╢⁹ 

 
3.2. ⌐⅔↑╢ ─ ≤  

3.1.⌐⅔™≡⁸ ─ ╩ ⇔√⁹ ─ ≤

≥כ♃♬⸗⁸│≡⇔ DVD ⌂≥─ⱪ꜠כꜘכ≤™∫√ ⌂╙─⅜ ↄ⁸╕√

╩ ╦∏⁸ ◘▬♩≢ ╩ ∆╢≤™∫√ ╙ ╠╣╢╟℮⌐

⌂∫√⁹ ≤⇔≡ ∆╢⌐│ ≢№╢⅛╙⇔╣⌂™⅜⁸ ⅜╕↕⌐ ╦╣

≡™╢∕─ ─ ╩ ∂╢↓≤│≢⅝⌂™⁹ 
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⌐⅔↑╢ S3D ◖fi♥fi♠ ─ ≤⇔≡™╢⁸ ─ ⁸

⌐⅔™≡╙⁸ ─ ╛ ⁸ ⌐≈™≡ ⇔√ⱤⱠꜟ⁸∕⇔≡

╩ ≢⅝╢☻Ɑ⁹╢№⅜☻כ↓─ ☻Ɑ⁸│☻כ ⱱכꜟ≢№╢

☿fi♃43כ)─ ꜡ⱦכ☻Ɑכ☻─ ╩ ⇔≡⅔╡⁸ ╩ ╠

∆╢√╘─ │ ⇔⌂™ 1.12 ⁹∕─☻Ɑכ☻─ ⌐Ɽכ♥▫◦

ꜛfi≢ ╠╣√ ⁸PC│≢↓↓⁹╢№⅜כ♫כ◖ ⌐ ╘╠╣√⁸

─ ≤™℮ ─ ♄▬☺▼☻♩ ╩♃♇♅ⱤⱠꜟ≢ ⇔ ∆

╢╙─≤⁸ ╩ ╘√ ─ DVD ╩ ⅛╠ ⇔≡ DVD ⱪ꜠כꜘכ

≢ ∆╢╙─⅜№╢⁹ ⌐ ∆╢ ↑™∟ↄ ─ ─ ╩ⱱכ

ⱶⱦ♦○◌ⱷꜝ≢ ╘√ │ №╡ ⇔≡™╢⅜⁸∕╣╠╩ ∆╢─│⁸

50 ▬fi♅─♦▫☻ⱪ꜠▬⌐ ∆╢ ⌂◦☻♥ⱶ≢№╢ 1.13 ⁹ 

 
1.12 ☿fi♃כ  ☻Ɑכ☻ 

 
 כ♫כ◖ 1.13

                                            
43) ☿fi♃כ http://www.city.buzen.lg.jp/sisetu/bunka/tamokuteki-bunkakoryu.html 

2014.9   



1  | 30  
 

│⁸∕─ ╩ ─ √╡⌐⇔≡⁸ ↕╩ ∂╢⁹ ⌐⅔™≡╙⁸∕℮

⇔√ ╩ ↕∑╢ ⌂ ╩╙∫√▬ⱷכ☺─ ⅜ ∞≤ ⅎ╢⁹

─ ─ ⌐⅔↑╢ │⁸◖☻♩ ⅛╠╙⁸ ⅛╡⌂ ☻Ɑכ☻╛

─ │ ⇔™⁹⇔⅛⇔⁸ ≤™∫√Ɫ◖⸗ⱡ╩ ∆╢ │⌂ↄ⁸

ⱱכꜟ─ ≢№∫≡╙⁸ ╩ ∆╢ ─ │ ≢№╢⁹

─ │⁸S3D ◖fi♥fi♠╩ ⇔⁸∕╣╩ ⌐ ∆╢ ╩ ∆╢∞

↑≢⌂ↄ⁸↕╠⌐∕╣╩ ─ ╛ ─☻Ɑכ☻⌐ ⇔ ≢⅝╢⁸

≢◖☻♩ ≢╙ ⅝⌂ ─⌂™◦☻♥ⱶ─ ╩ ∆↓≤≢№╢⁹ ─ ⌐

╟∫≡⁸↓─╟℮⌂ ☻Ɑכ☻╩╟╡ ─№╢ ☻Ɑכ☻⌐∆╢↓≤│

≢№╢⁹ 

 
 
4. ╕≤╘ 

─ │⁸ ╩ ≤⇔√⁸S3D ◖fi♥fi♠─ ─ ≤

─ ⁸∕⇔≡ ≢─ S3D ⌐⅔↑╢ ≤ ⌐≈™≡─ ╩

⇔≡⁸ ⌐╟╢ S3D ─ ⌐≈™≡ ╩ ℮↓≤≢№╢⁹ 

♥꜠ⱦ ⌂≥─⁸ ─ ™ S3D ◖fi♥fi♠⌐ ⇔≡│⁸ ⅛╠ ⁸

⌐™√╢╕≢⁸ⱪ꜡ⱨ▼♇◦ꜛ♫ꜟ≢№╢ ☻♃♇ⱨ─⁸₈ ─ ₉⌐╟∫

≡◖fi♥fi♠ ⅜ ↕╣╢⁹ ╛ ⌐⅔↑╢∕─ ─ ≢ ─

⅜ ╘╠╣╢─≢⁸ ⌂≥⌐ ⇔≈≈╙⁸ ⁸ ⌐ ⁸ ─

⅜ ╦╣≡™╢√╘⁸ ─●▬♪ꜝ▬fi╛ⱴ♬ꜙ▪ꜟ⌂≥│ ⇔⌂™⁹╕√

ⱬ⁸│≢☻כ ⌐ ⇔≡ S3D ╩ ∆╢↓≤─ ╩ №╢™│

⌐ ∆╢⅜⁸∕╣│ ≤⇔≡─№╢Ɽ♃כfi╛ 1 ◦ꜛ♇♩⌐ ∆╢ ≢№╡⁸◦

ꜛ♇♩─≈⌂⅜╡≢№╢◖fi♥fi♠ ─ ⌐│≈⌂⅜╠⌂™≤ ⅎ╢⁹ ⌐⅔

™≡│⁸S3D ◖fi♥fi♠─ ─ ╩ ⇔≡⁸∕─◖fi♥fi♠ ╩ ⇔√℮

ⅎ≢─ ╛ ⌐≈™≡ ∆╢⁹ 

↓℮⇔√ ╩╙≤⌐⁸ ⌐⅔™≡│⁸ ∆╢ S3D ◖fi♥fi♠─

⌐≈™≡ ⇔⁸ ─ ╩ ⇔√ ⌐≈™≡─ ╩ ⇔≡⁸ ⌐⅔

↑╢ ╩ ╠⅛⌐⇔√⁹╕√ ╩ ≤⇔√ S3D ─ ⌐ ∆╢

⌐≈™≡ ⇔⁸ ⌐ ∆╢ ≤─ ╩ ╠⅛⌐⇔√⁹ 

₈ 3D₉⌐⅔™≡│⁸ ╩ ≤⇔√ S3D ◖fi♥fi♠≤⇔≡⁸↕╠
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⌐│♥꜠ⱦ ≤⇔≡ ↄ ⌐ ╠╣╢ ≢№╡⁸ ─◖fi♥fi♠ ⌐⅔↑

╢ ─ ≤∆╢⁹ 

₈ ₈ ₉S3D ₉⅔╟┘₈ ─ S3D

₉⌐⅔™≡│⁸ ▪fi◓ꜟ╛◌ⱷꜝ꞉⁸◒כ ⱨ◊כⱴ♇♩─ ⅛╠⁸

⌐⅔↑╢ ╩ ⇔⁸ ⌐⅔↑╢◖fi♥fi♠ ⌐ ∆╢ ─ ≤⇔

√⁹ 

₈ ₉₈ ─כ♃▪◦ⱶכ♪╢↑⅔⌐₉ S3D ◖fi♥fi♠

⌐ ⇔≡│⁸ ─◄♇☺ │ 2D ⌐⇔≡ ╩⌂ↄ∆↓≤≢⁸ ╩

⇔≡⅔╡⁸ ⌐⅔↑╢ ─ ≤⇔√⁹ 

₈◐ꜞ◦♃fi ꜡◙ꜞ○ ₉⁸₈♩♇Ɽfi VR ⌐₉כ♃▪◦ ⇔≡│⁸

⌐╟╢ ─ ╩ ╠⅛⌐⇔⁸ ─ ╩ ⇔⁸

⌐⅔↑╢ ─ ≤⇔√⁹ 

⇔√ ⁸ ⌐⅔↑╢ S3D ─ ⁸ ⌐≈™≡ ╩

⇔⁸ ⌐⅔↑╢ ≤⇔√⁹ 

╕√ ─ ⌐⅔↑╢ ⌐ ∆╢ ╩ ™⁸ ≤ ╩

╠⅛⌐⇔⁸ ⌐⅔↑╢ ⌐╟╢ ╩ ∆╢ S3D

─ ⌐≈™≡ ═√⁹
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1. ─  

⌐⅔™≡│⁸╕∏ ╩ ≤⇔√ S3D ◖fi♥fi♠─ ╩ ⇔≡⁸

∕─ ─ ≤⁸◖fi♥fi♠ ⌐ ∆╢ ╩ ∆╢⁹ ≤⌂╢ ⌐

⅔™≡╙⁸ ╛ ⌂≥─₈ ₉∕⇔≡ ╛ ≤™∫√

⌂≥─₈ ₉⌐ ⅝ↄ ↑≡∕─ ─ ╩ ℮↓≤≤∆╢44)⁹

≤ ⌐ ↑√ ≢№╢⅜⁸ ⌂ ╛ ⁸ ⌂≥─

╩ ≤⇔√ ≤⁸ ⌂≥─ ─ ╛ ╩ ≤⇔√ ≤│⁸

─ ⅜ ⌂╢⅛╠≢№╢⁹ ╛⁸∕╣╩ ╘√ ╩ ∆╢ │⁸

⅝─№╢ ╩⇔≡ ⌐ ⅜╡╩╙√∑╢⅜⁸ ─ ╩ ∆╢ │⁸

⌐ ⅝╩≈↑∆⅞≡ ─ √ ─◘▬☼╩ ↕ↄ ∂↕∑╢↓≤─⌂™

╩ ⅜↑⌂↑╣┌⌂╠⌂™⁹ ⌐⅔™≡│⁸ ╩ ≤⇔√ S3D ◖

fi♥fi♠─ ≤ ─ ⁸◖fi♥fi♠ ╩ ⇔√ ⁸ ⌐≈™

≡ ╩ ℮↓≤⅜ ≢№╢⁹ 

⌐⅔™≡ ≤∆╢ │ ⱡ ≢№╢⁹ ⱡ ─ S3D ◖fi♥fi

♠ │⁸ ≤⁸ ⁸ ⁸ ≤─ ⌐

╟╢₈ ה ⱡ ≤ ₉ ⱪ꜡☺▼◒♩─ ≤⇔≡ ↕╣√⁹

│ ⇔≡ ∟ ╢↓≤─≢⅝⌂™ ─ ─ ╩⁸↓╣⅛╠╙ ╩ ╢↓≤

⅜≢⅝⌂™ ₁⌐⁸∕─ ─ ∆╢ ™ ╛ ╩⁸ ⌐ ⌐ ∆═⅝⅛⁹

ⱡ ≤ ∆╢ │ ⌐⅔↑╢ ─ S3D ◖fi♥fi♠

─ ≤⇔≡ ⇔≡™╢⁹ 

─ ╣│⁸╕∏│◖fi♥fi♠ ╩ ⇔≡⁸ ⱡ ⅜ ∆╢ ⌂ ╩™⅛⌐

⇔≡™∫√⅛╩ ╠⅛⌐∆╢⁹∕⇔≡ ⇔√ S3D ◖fi♥fi♠─

╩ ⇔≡─◖fi♥fi♠ ⌐ ∆╢ ⌐≈™≡ ∆╢⁹↕╠⌐⁸ ─ ─

™ S3D ◖fi♥fi♠╩ ≤⇔≡⁸ ◖fi♥fi♠─ ─ ╩

                                            
44) HP⁸ ─ ⁸ http://www.bunka.go.jp/seisaku/bunkazai/shokai/ 2014.9   

2  ╩ ≤⇔√ ◖fi♥fi♠─ 

≤  

- ⱡ ≤ ─ ◖fi♥fi♠ ╩ ⇔≡- 
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∆╢⁹∕⇔≡ ⌐╟╢ ─ ╩ ╠⅛⌐∆╢⁹ 

⌂⅔ │⁸2017 ⌐₈a ╢ ₑ ה ⱡ ≤ ₉≤⇔≡⁸

⌐ ↕╣√⁹ 

 
 
2. ₈a ╢ ₑ ה ⱡ ≤ ₉ 

 

2.1.  

─ ⌐ ⅛┬ ⱡ │⁸ ╟╡ 57km⁸ ─ⱪ◘fi ⅛╠│⅔

╟∕ 145 km ⌐ ⇔⁸ ≤ ╩│∂╘≤∆╢ ≤╩ ┬ ─ ≤

⌂∫≡™√ 2.1 ⁹ ─ │⅔╟∕ 4 km⁸ ─ ™╒℮≢ 1.55 km⁸ ™╒℮≢

0.88 km ─⁸ ⅛╠ ⌐ ⅛∫≡ ╓℮∆™↑™ ╩ ⇔≡™╢⁹ │ 243

≢⁸╙≤╙≤│ ─ ╩ ─ⱴ◓ⱴ⅜ ⇔ →≡ ⌂ ╩ ⇔⁸ │

╒≤╪≥⌂™45)⁹ ─ ─╒≤╪≥│⁸ ↄ ╡ ≈ ≤⌂∫≡⅔╡⁸₈

⌐ ⅛┬ ─ ₉≤ ┬⌐ ⇔™ ╩ ⌐ ⇔≡™╢⁹ ⱡ │⁸ ∕─╙─

⅜↔ ≢№╡⁸ ↄ⅛╠ ⌐⅔™≡ ⅜ ╦╣≡™√⁹ ─ ⌐│

⅜ ⇔≡№╢⁹ │⁸ ⱡ ─ ⁸ ─ ⁸∕⇔≡ ⁸

⌐№╢ ─ ⅛╠⌂╢46) 2.2 ⁹ 

 
2.1 ⱡ ≤ ≤─  

 
2.2 ≤  

                                            
45) ⁸₈ ⱡ ⱡ ₉⁸2003  
46) ⁸₈ ─  ⱡ Ί╟╖⅜ⅎ╢ ─ ₁₉⁸ ⁸1993  
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ⱡ ⌐⅔™≡ ─ ⅜ ↕╣╢─│ ⌐ ╦╣╢ ─╖≤

⌂∫≡™╢⁹╕√ ⌐ ⇔√ ⅜ ≢╖∕⅞╩⇔⌂™≤™↑⌂™↓≤⁸

√╡≤╙ ∟ ⇔≡│⌂╠⌂™↓≤⁸ ≢ │ ⌐ ≢⅝⌂™↓≤⁸

≢ ⅝⇔√↓≤╩ ⇔≡│⌂╠⌂™↓≤₈ (⅔™╦∏↕╕)₉⌂≥⁸ ╙

⌂⅔ ↕╣ ↑≡™╢ ⅜⁸↓─ ⱡ ─ ⌂ ⁸ ─ ╩∕─╕╕⌐ ⇔

≡™╢47)⁹ 

ⱡ │ ╩ ℮ ≢⁸ ⌂ ⌐№╢⁹ꜘ ⱴ♩ │⁸4 ⁸

≤─ ⌐╟∫≡ ⌐ ⇔√ ╩ ⇔≡™√⁹∕─↓╤ ─

≈╡⅛╦ ─ ⅛⌂ ╩ ≤⇔⁸ ⌐ ╗⌂⅛√─⅝╖ ≤

┌╣╢ │⁸ ─ √∟╩╙√┌⌡⁸ ─ ╩ ≤⇔≡™√⁹

─ ⅛╛ ה ↄ∞╠ ≤─ ╩╘↨∆ꜘⱴ♩ ⌐≤∫≡⁸

⅛╠ ה ╩ ≡ ┼≤ ┬ ─ ╩ ⇔≡™√ ≤ ╩ ┬

↓≤│ ∞∫√⁹↓─╟℮⌂ ⅛╠⁸ ─ ⌐№╢ ⱡ ╩⁸ ╢

≤⇔≡ ╘⁸ ─ ╩ ∆╢ ⅜ ╕∫√⁹ 

1954 ⌐ ↕╣√ ⱡ ─ ⌐╟∫≡ ⌐ 23 ─

⅜ ≈⅛╡⁸4 ⅛╠⅔╟∕ 500 ⌐╦√∫≡ ⅝ↄ 4 ⌐ ⅜

∆╢↓≤⅜ ⇔√48) 2.3 ⁹ ⱡ ⌐│⁸ ─ ≢№╢ ⅜ ⇔

≡⅔╡⁸ ─ ₁│∕╣╠⌐ ⅜ ╢≤ ∂⁸ ╛ ≢ ╩ ⌐╦√∫≡

↑≡™√⁹∕─ ⌐⅔™≡⁸ ⱡ ⌐ ≤⇔≡ →╠╣√ ╒℮╙≈ │

8 №╡⁸∕╣╠│ ≡ ≤ ↕╣≡™╢ 2.4 ⁹ ⱡ ⅜₈ ─ ₉≤

┌╣╢ ≢№╢⁹ 

 
2.3 4         2.4 18 ╟╡  

  
 

                                            
47) ⱡ HP⁸ ⱡ ─ ⁸http://www.okinoshima-heritage.jp/ 2018.1   
48)₈ ₉₈ ₉₈ ה ₉₈ ₉≤ ⅜ ∆╢⁹ 
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2.2.  

⌐╙ ⌐╙ ─ ™ │⁸ ╩ ⇔√ ─ ╩ ∆ ⌂

≤⇔≡⁸╕√ ▪☺▪⌐⅔™≡╙∫≤╙ ⅜ ™ ≢⁸ ─ ─

╩ ≢⅝╢ ≢№╢⁹↓─╟℮⌂ ⅛╠⁸2009 1 ⌐⁸ꜚⱠ☻◖─

ꜞ☻♩⌐₈ ה ⱡ ≤ ₉≤⇔≡ ↕╣√⁹↓╣╩ ⌐⁸ ⁸

⁸ │ ≢ ╩ ⇔⁸ ⁸ ⌂≥≤ ⌐⁸

⌐ ↑√ ─ ╡ ╖╩ ⇔√⁹∕⇔≡ 2017 ⁸₈a ╢ ₑ ה

ⱡ ≤ ₉≤⇔≡⁸ ⌐ ↕╣√⁹ 

 
 

3. ⌐⅔↑╢ S3D ◖fi♥fi♠─  

─ ╩ ™√≤╙™ⅎ╢ ─ ≤⇔≡⁸ ⱡ │ ⌐╙

⌐╙ ⌂ ╩ ⌐ ⇔≡™╢⁹ ⅜ ∟ ╣⌂™ ⌂⇔⅝√╡⅜⁸ ─

╩ ≢⅝≡™╢ ≢№╢⅜⁸∕─╟℮⌂ ⱡ ─ ⌂▬ⱷכ☺╩ ⌐ ∆

╢√╘⌐⁸S3D ╩ ⇔√◖fi♥fi♠╩ ⇔⁸ ⌐ ™ ≢ ₁⌐ ∆

╢↓≤⅜ ≢№╢⁹ 

 
 

4. ⱡ ≤ ⌐ ∆╢  

ⱡ ─ S3D ◖fi♥fi♠ │⁸ ≤⁸

⁸ ⁸ ≤─ ⌐╟╢₈ ה ⱡ ≤ ₉ ⱪ꜡☺

▼◒♩─ ≤⇔≡ ↕╣√⁹2009 ⌐ ꜞ☻♩⌐ ↕╣⁸ ╙

⌐ ↑√ ─ ╡ ╖╩ ⇔≡™ↄ ⱪ꜡☺▼◒♩⌐⅔™≡⁸ ╠│

S3D ◖fi♥fi♠ ⌐⁸ⱨꜟⱢ▬ⱦ☺ꜛfi◌ⱷꜝ⅔╟┘ K ◌ⱷꜝ⌐╟╢

╛⁸S3D ╩ ™√ ◦☻♥ⱶ╩ ⇔⁸ ⱡ ╛ ─

╩ ⌐ ⇔⁸ ↄ ⌐∕─ ╩ ∆╢√╘─ ⌐≈™≡ ⇔≡™╢⁹ 

 
4.1. ◖fi♥fi♠ₐ ╢ - ⱡ -ₑ 

◖fi♥fi♠│⁸₈ ה ⱡ ≤ ₉ ⱪ꜡☺▼◒♩─ ≤

⇔≡⁸ ⌐ ↕╣√Ɫ▬ⱦ☺ꜛfi ◖fi♥fi♠≢№╢ 2.5 ⁹₈ ה ⱡ

≤ ₉─ ┼ ↑≡─ ≢⁸ ⱡ ⌐√™∆╢ ≤
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≤⇔≡─ ─ ╩ ∆╢ ≢№╢⁹ ◖fi♥fi♠⌐⅔↑╢ │⁸

ⱡ ─ ⁸ ─ ⁸ ─ ╩⁸Ɫ▬ⱦ☺ꜛfi⌐╟╢ ╛

─▬fi♃ⱦꜙכ╩ ⌐⅔™≡ ⇔≡™╢⁹╕√ ─ ╛⁸ ─ ─

⁸ ⱡ ⌐ ╦╢ ╩ ⌐ ⅛╡╛∆ↄ∆╢√╘⌐⁸3DCG ╛▪♬ⱷכ◦ꜛ

fi╩ ™≡ ⇔≡™╢⁹ ⌐⅔™≡│⁸ ≡⇔≥fiꜛ◦כ꜠♫⅜ ╘╠╣

√ DVD Ɽ♇◔כ☺─ ⁸ ◦fiⱳ☺►ⱶ ≢─ ⁸Web ≢─▪♇ⱪ꜡כ♪⌂

≥⁸◖fi♥fi♠ ∞↑≢⌂ↄ⁸ ─√╘─ ╕≢ ⌐ ∫≡™╢⁹ 

 
2.5 ₈ ╢  ⱡ ₉ⱦ♦○Ɽ♇◔כ☺ 

 
╩ ≤⇔√ ◖fi♥fi♠╩ ∆╢ √╢ │⁸₈ ₉₈ ה

₉∕⇔≡ ─√╘─₈ ה ₉⌐ ↕╣╢⁹ ◖fi♥fi♠│⁸↓╣╩

Ɽ♇◔כ☺ ⇔≡ ⁸ ⁸Web ≤™∫√ ≢⁸ ↄ ⌐ ≡╙╠™⁸ ⱡ

⌐ ∆╢ √⌂ ⁸ ╛ ╩╙∫≡╙╠℮√╘⌐ ↕╣√⁹╕√∕╣╩ ⇔

√ ₁⅜≥─╟℮⌐ ∂√─⅛⁸ ─ ≤⇔≡ ╙ →⁸ ─ ⁸

╩ ⇔√⁹╦╣╦╣─ ⌐⅔↑╢ S3D ◖fi♥fi♠⌐⅔™≡╙⁸ ╠─

╩ ⌐⁸ ⌐ ⇔√◖fi♥fi♠⌐ ∆╢▪fi◔כ♩ ⁸↕╠⌐ ≢

↕╣√ 2 ─ ╩╕≤╘⁸◖fi♥fi♠⌐ ∆╢ ⁸ ╩ ╠⅛⌐∆╢⁹ 

 
4.2. S3D ◦☻♥ⱶ─  

₈ ╢ - ⱡ -₉⌐⅔™≡ ≤⌂∫√─│⁸2D ⌐╟╢ ≢№╢≤⁸

ⱡ ─ ∆╢ ⌂ ╩ ⌐ ⇔≠╠™≤™℮ ≢№∫√⁹∕↓≢ S3D

╩ ™≡⁸ ≢│ ≢⅝⌂⅛∫√ ⱡ ─№╡─╕╕─ ⌐ ™ ≢

⌂ ╩ ∆╢◖fi♥fi♠─ ╩ ∫√⁹∕╣⅜ ⌐⅔↑╢ ⱡ

─ S3D ◖fi♥fi♠ ⱪ꜡☺▼◒♩⌐ ⇔√ ≢№╢⁹∕─ ≢⁸ ↕╣
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√ ╩ ™√ ─ S3D ◦☻♥ⱶ─ ╙ ⇔√⁹ 

ⱡ │ ╟╡ ╦╢ ⌐╟∫≡ ∟ ╡⅜ ⇔ↄ ↕╣≡™╢⁹ │

⌐ ⇔≡ ⌐ ≡ ╢↓≤│≢⅝⌂™⁹ ⅜⁸№√⅛╙ ⌐ ™≡

─ ╩ ─ √╡⌐⇔≡™╢⅛─╟℮⌂ ╩ ⅎ╢↓≤─≢⅝╢⁸ S3D

◦☻♥ⱶ╩ ⇔√⁹ ◦☻♥ⱶ│⁸▪◒♥▫Ⱪ◦ꜗ♇♃כ ≢ S3D ╩

≢⅝╢ 50 ▬fi♅⸗♬♃≤⁸♃♇♅ⱤⱠꜟ╩ ╖ ╦∑√▬fi♃ꜝ◒♥▫Ⱪ⌂╙─

≢⁸♃♇♅ⱤⱠꜟ⌐ ↕╣√ ⱡ ─3DCG≤▪▬◖fiⱷ♬ꜙכ╩ ⌐ ⇔⁸

⌐ ∆╢ ╛ ⌂≥─ S3D ╩ ≢⅝╢ 2.6 ⁹╕√ ◦☻♥

ⱶ│ 2010 ⌐ ╠⅜ ⇔√ ─◦☻♥ⱶ╩⁸♃♇♅ⱤⱠꜟ⅛╠ 3D ⸗♬♃╕≢─

─ ⁸♃♇♅ⱤⱠꜟ─ ⌂≥⁸ ⌐≤∫≡ ╛∆ↄ⁸╕√ ⌐

≢⅝╢╟℮⌂ ⌐≈™≡ ╩ ⇔≡Ⱪꜝ♇◦ꜙ▪♇ⱪ⇔√╙─≢№╢49)⁹ 

 

 
2.6 3D ◦☻♥ⱶ 

 
◦☻♥ⱶ ─√╘─ ≢ ╠⅛⌐⇔√─│ ─≤⅔╡≢№╢⁹ 

D ♦▫☻ⱪ꜠▬ ⁸ ─ ⁸ ─ ⌐╟∫≡ ⇔√ ⅛╠

╕≢─ ╩ 3D ♦▫☻ⱪ꜠▬─ ≤⇔√⁹∕─ 153cm ≤⌂∫√⁹3D ♦

▫☻ⱪ꜠▬╕≢─  ◦☻♥ⱶ≢ ∆╢50▬fi♅─3D♦▫☻ⱪ꜠▬⌐ ⇔⁸

⌐♦▫☻ⱪ꜠▬ ╩ ⌐ ⌐ ⇔≡╙╠™⁸ ╛∆™ ─

╩ ⇔ ╩ ⇔√⁹ ⁸202cm ≤⌂╡⁸50 ▬fi♅♦▫☻ⱪ꜠▬─

62.2cm ─ 3 ⁸186.6cm ⌐ ™ ≤⌂∫√⁹↓╣│Ɫ▬ⱦ☺ꜛfi♥꜠ⱦ ─

≢№╢⁸ ─ 3 ─ 3H ⌐ ™ ≤⌂∫√ 2.7 ⁹ 

                                            
49) ◦☻♥ⱶ│⁸ ⌐ ⇔√₈ ה ⱡ ≤ ₉─ ╩ ∆╢₈ ─ ╗⌂⅛√ ₉

⌐ ⇔≡™╢  
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2.7 3D ◦☻♥ⱶ ▬ⱷכ☺ 

 

↓╣╩ ⌐⁸ ⌐ ⇔√₈ ה ⱡ ≤ ₉─ ╩ ∆╢

₈ ─ ╗⌂⅛√ ₉⌐ ◦☻♥ⱶ╩ ⇔⁸ ╩ ∫≡™╢⁹▪fi◔כ♩

─ ⁸ ⱡ ─ ╛ ─ S3D ⌐ ╩ ↄ ∂⁸╕√ ⅛╠─

╛ ─ ⅛╠─ ▬ⱷכ☺⌐ ⇔≡│ ─ ⅜╡╩ ∂√≤ ╩ ↑√⁹╕√⁸

╠ ⇔ ─ ╩ ↕∑╢↓≤─≢⅝╢ ◦☻♥ⱶ│⁸ ⌐ ∟ ╡⅜

⌂ ⱡ ╩ ∆╢℮ⅎ≢ ≢№∫√50)⁹ 

 
 

  

                                            
50) ◦☻♥ⱶ─ │⁸  ─ ₈ ⌐⅔↑╢ ─ ◦☻♥ⱶ ─

≤ ─ ₉ ₈ D ◦☻♥ⱶ─ ₉≢ ╠⅛⌐↕╣≡™╢⁹  
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5. ₈ ⱡ ₉S3D ◖fi♥fi♠ ⌐⅔↑╢  

 
5.1. ⱡ S3D ◖fi♥fi♠─ ⱪ꜡☿☻ 

◖fi♥fi♠ ⌐ ⇔≡─ ⱪ꜡☿☻╩ 2.8 ⌐ ∆⁹ ◖fi♥fi♠ ⌐⅔™

≡│⁸ ⱡ ─ ─╖⌂╠∏⁸ ╛ ⁸ ⌐ ∆╢ ⁸ ∆╢

⌐ ╦╢ ⌂≥⁸ ⁸ ∆═⅝ ⅜ ⌐╦√∫≡™╢⁹∕╣╠╩ ≈─◖fi

♥fi♠⌐╕≤╘№→╢ ⁸1 ↄ─ ◖fi♥fi♠≤⌂╢⁹ ─ ⌐

│ ↕∏⁸ ─ S3D ─ │ ↑╢═⅝≢№╢≤ ╩ⱴכ♥⁸⇔ 3 ≈⌐

↑≡◖fi♥fi♠ ╩ ⇔√⁹ 

 

 
2.8 ⱡ S3D ◖fi♥fi♠ ⱪ꜡☿☻ 
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5.2. ⱡ S3D ◖fi♥fi♠─  

◖fi♥fi♠─ ⱴכ♥≡™⅔⌐ ⌐ ↑√ 3 ◖fi♥fi♠─ ╩ ∆ 

 
5.2.1 ₈ ⌂╢  ⱡ  - ≤ ╩≈⌂← -₉ 

3 ≈─◖fi♥fi♠─ ≢╙ⱷ▬fi─♥כⱴ≤⌂╢⁸ ⱡ ─ ╩╕≤╘√╙─≢№

╢⁹ ⱡ ─ ⁸ ─ ⁸ ⁸ ─ ⁸ ⁸ ⌂≥

─ ≤™∫√ ╩ ⌐╕≤╘ →⁸18 ─◖fi♥fi♠≤⇔≡ ⇔√

2.9 ⁹ 

 

 
2.9 ₈ ⌂╢  ⱡ  - ≤ ╩≈⌂← -₉ ⱨ꜡כ 
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5.2.2 ₈ ₁─ ≤ ╡ ─ ₉ 

⁸ ⁸ ─ ╩ ∆╢ ⌐⅔™≡ ⅛╠ ╦╡ ╙⌂⅔

╡ ╦╣≈≠↑≡™╢ ⌐≈™≡ ⁸ ⇔√ 13 ─◖fi♥fi♠≢№╢

2.10 ⁹ 

 

 
2.10 ₈ ₁─ ≤ ╡ ─ ₉ ⱨ꜡כ 
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5.2.3 ₈ ─ ╩∕─╕╕⌐ ⱡ ─ ₉ 

1926 ⁸ ╩ ⇔≡™╢ ⅜⁸₈ ─ ₉≤⇔≡⁸ ─ ⌐

↕╣⁸↕╠⌐ ─ ≢╙№╢ ⱡ ─⁸ ⅛╠ ╦╢↓≤─⌂™№╡─

╕╕─ ╩ ⇔√⁸ 7 ─◖fi♥fi♠≢№╢ 2.11 ⁹ 

 

 
2.11 ₈ ─ ╩∕─╕╕⌐ ⱡ ─ ₉ ⱨ꜡כ 
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5.3. ⌐⅔↑╢ ─  

S3D ╩ ℮⌐│⁸ ─ 3D ◌ⱷꜝ╩ ™╢⅛⁸2 ─◌ⱷꜝ╩☻♥꜠

○ꜞ◓⌐ ⇔≡ ∆╢⁹2 ─◌ⱷꜝ╩ ™≡ S3D ╩ ℮ ⌐ ⁸ ∆

═⅝ │⁸ᵑ ─∏╣ ∏╣ ᵒ ∏╣ ─ ⅜ ᵓ ה↕╢

─ ™ ⱱ꞉▬♩Ᵽꜝfi☻─ ╡⌂≥ ᵔ ∏╣ ⱨ▫כꜟ♪ ─∏╣ ᵕ

⌂ ◌ⱷꜝ ⅜ ⅝™ ᵖ ∏╣ ⱶכ☼─ ─ ╡⌂≥ ≤

⌐╦√╡51)⁸ ─◌ⱷꜝ─ ╩ ⌐ ⅎ≡⅔ↄ ⅜№╢52)⁹ 3D

◌ⱷꜝ│⁸ ─☻♥꜠○ ⌐⅔↑╢ ╩◌ⱷꜝ ─ ≢ ⌐≢⅝╢√╘

⇔╛∆™⅜⁸☻♥꜠○ⱬכ☻│ ↕╣≡™╢⁹☻♥꜠○ⱬ⁸│☻כ ⌐ ─

─ ─ │ 6.5cm │⅔╟∕ 5cm ≢№╡⁸ ∆╢◌ⱷꜝ─☻♥꜠○ⱬכ

☻╙ ⌐ ∆╣┌ ⌂ ⅜ ╠╣╢⅜53)⁸╟╡ ╩ ↕∑╢√╘⁸№

╢™│ ≢ ⌂ ╩ ⅎ╢√╘⌐⁸☻♥꜠○ⱬכ☻─ ⅜ ╦╣╢⁹

⌐⅔™≡│⁸ ─ꜟכ◔☻√∫™≥ ⅝™ ⅛╠⁸ ⌂≥─ ≢

∆╢ ─№╢ ╕≢№╡⁸ ╩ ∆╢ ⅜№╢54)⁹∕─√╘⁸☻

♥꜠○ⱬכ☻─ ↕╣√ 3D ◌ⱷꜝ∞↑≢⌂ↄ⁸ ⌂ ─ ⌐

≢⅝╢☻♥꜠○ⱬכ☻╩ ≢⅝╢☻♥꜠○ꜞ◓─ ╙ ≤⌂∫√⁹ 

 
5.3.1  

S3D ─ ⌐│⁸ ≤ ⅜№╢⁹ ⌐╟╢ │⁸ ─

⅜ ⇔╛∆™√╘⁸ ↄ─ ≢ ™╠╣≡™√⅜⁸◌ⱷꜝ╩ ⌐ ↑◖fiⱣכ

☺▼fi☻ⱳ▬fi♩╩ ⇔≡™╢√╘⁸ ⌐⅔™≡◖fiⱣכ☺▼fi☻ⱳ▬fi♩─

╩ ⇔√ ⁸ ⌐ ⌂ ⅜ ∆╢ ╙№╢⁹╕√ ─▬ⱷכ☺ ⌐

⅔™≡ ╖⅜ ∆╢√╘⁸ ⌐⌂╢≤ ▬ⱷכ☺─ ∏╣⅜ ⌐⌂╡⁸

⌐ ╩ ∂↕∑╢⌂≥─ ⅜ ∂≡⇔╕℮⁹↓╣╩ ∆╢⌐│⁸

▬ⱷכ☺─ ╖╩ ⇔ ╩∕╤ⅎ╢↓≤⅜ ⅎ╠╣╢⅜⁸ ⌐ ⅜⅛

⅛╢↓≤⁸╕√꜠♃♇♅⌐╟∫≡ ─ ⅜ ∆╢⌂≥─ ⅜№╢⁹ ≢

│⁸◌ⱷꜝ╩ ⇔≡ ≢ ∆╢ ≢⁸ ⌐╟╢ ─ ╖─

                                            
51)₈3D ♥꜠ⱦ⌐ ∆╢ ₉ ⁸ ⁸ 2012⁸p27  
52) │ ≢ ≢⅝╢⅜⁸▬ⱷכ☺╩꜠♃♇♅∆╢ ⌐ ⌐ ⅜≢╢√╘ ─ ⅜ ∆╢√

╘⁸ ≢─ │ ⌐≤≥╘╢═⅝≢№╢⁹ 
53) ∞↑≢⌂ↄ⁸ ◘▬☼⌂≥╙ ∆╢ ⅜№╢ 
54) │ ╩ ∆√╘⌐│☻♥꜠○ⱬכ☻╩ ⅝ↄ∆╢⁹ ─ │⁸☻♥꜠○ⱬכ☻╩ ↕ↄ∆╢ 
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│ ⇔⌂™⁹√∞⇔ ─√╘ ≤⌂╡⁸∕─╕╕≢ ∆╢≤⁸▬

ⱷכ☺ ≡⅜ ┘ ⇔─ ⌐ ↕╣╢⁹∕─√╘ ⌂≥≢─ꜞ▪ꜟ♃▬ⱶ⌂

│ ≢№╢⅜55)⁸ ≢◖fiⱣכ☺▼fi☻ⱳ▬fi♩╩№╢ ⌐ ≢

⅝╢ⱷꜞ♇♩⅜№╢56)⁹╟∫≡ ◖fi♥fi♠ ⌐⅔™≡│⁸ ─ ┘ ⇔⁸ ∫

╖─ ╩ ⌐ ≢⅝╢╟℮⌐ ╩ ∆╢⁹ 

 
5.3.2 ◦☻♥ⱶ─ ≤ ⅔╟┘  

2010 10 12 ╟╡ 14 ╕≢⁸ ⱡ ⌐≡ ╩ ∫√⁹

⌐⅔™≡ ⇔√◌ⱷꜝ◦☻♥ⱶ≤ ⇔√☻♥꜠○ꜞ◓⌐≈™≡│⁸ 2 ⌐ ╩

∆⁹ 

 
5.3.3 ⌐⅔↑╢ ≤  

AG-HPX375 ☻♥꜠○ꜞ◓57)⌐ ⇔≡│⁸╕∏ ⌐ ⅜№╢ ≤⌂∫√⁹

ⱡ │⁸∕─ ⌐⅔™≡│ ⅜ ⇔ↄ⁸☻♥꜠○ꜞ◓⅛╠◌ⱷꜝ╩ ⇔≡ ∆

╢ ⅜№∫√⁹ ⱳ▬fi♩⌐ ⁸◌ⱷꜝ╩ ⇔ ╩ ℮ ⅜ ⇔

√√╘⌐⁸ ⇔≡™√ ╩ ∑↨╢╩ ⌂ↄ⌂∫√⁹╕√⁸◌ⱷꜝ 2 ─

╩ ╢√╘─ │ⱶכ☼⁸╘√√∫⅛⌂⅜ ≢⁸Rec Ⱳ♃fi╩ ≢

⌐ ∆√╘⌐ ⅜ ╣∏⁸ ≢─ ⅜ ≤⌂╢≤™∫√ ⅜ ⇔√⁹

╕√◦☻♥ⱶ─◘▬☼⌐╟╡⁸ ╛◌ⱷꜝ꞉כ◒⌐ ⅜ ™ ╙ ≤⌂∫√⁹ 

AG-3DA1 ◌ⱷꜝ꜠◖⁸│≡™⅔⌐(58כ♄כ ─ ∏╣⁸ ∏╣⁸ ∏╣⌐

⇔≡│⁸ ≢№╢√╘⌐ ≢⅝≡⅔╡⁸ ⱳ▬fi♩≢─ ⅜

⌐ ╘╢↓≤⅜≢⅝√⁹ ─ ⅜ 2.9 ≢№∫√√╘⁸ ⅝↕─№╢ ⌐

⇔≡│⁸ ╩⅔™≡ ⌂ ⅜ ⅎ√⅜⁸20 30cm ─ ↕⌂ ⌐

⇔≡│⁸↕╠⌐ ⇔√ ⅜ ≤⌂╢√╘⁸ ≤⌂╢⌂⌐☼כꜟ⅜☼▬◘│≢

╩ ∆─⅜ ≢№∫√⁹╕√⁸ ⅜ 47.1mm ≤ ↄ⁸ ⌐ ∆╢

╩ ™▬ⱷכ☺≢ ⅎ╢↓≤⅜ №╡⁸ ╙ ∫√⁹ 

                                            
55)S D ♁ⱨ♩►▼▪ Stereoscopicplayer ╩ ™╣┌⁸ ⌐⅔↑╢ꜞ▪ꜟ♃▬ⱶ⌂ │ ≢№

╢⅜⁸ ⌐⅔↑╢ ─◘▬☼ ⌐╟∫≡⁸ ⌂ ─ │≢⅝⌂™⁹ 

http://www.3dtv.at/Index_en.aspx 2014.9  
56) ▬ⱷכ☺─ ⌐╟∫≡◖fiⱣכ☺▼fi☻ⱳ▬fi♩╩ ∆╢√╘⁸ ⌐ ⅜ ⇔≡⇔╕℮⁹∕

╣╠│ⱴ☻◒≢ ∕╤ⅎ≡ ╡ ╢⅛⁸ ⌂▬ⱷכ☺─ ⌐╟∫≡ ◘▬☼╩ ≢⅝╢⁹ 
57) 2₈ ⌐⅔↑╢ ≢ ⇔√ S3D ◌ⱷꜝ◦☻♥ⱶ₉╩  
58) 2₈ ⌐⅔↑╢ ≢ ⇔√ S3D ◌ⱷꜝ◦☻♥ⱶ₉╩  
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5.4. ⌐⅔↑╢ ─  

2011 │⁸ ≢ ⁸ ─ ⅜ ⌂⁸Ɫfi♦▫♃▬ⱪ─ Full HD

◌ⱷꜝ꜠◖כ♄כ⅜ ⌐ ⇔√⁹ ⌐⅔↑╢ ╩ ╕ⅎ⁸ ⅜

№╡⁸⅛≈ ─ ⌂Ɫfi♦▫♃▬ⱪ─◌ⱷꜝ╩ ™√◦☻♥ⱶ⌐≈™≡ ⇔⁸

☻♥꜠○ꜞ◓╩ √⌐ ⇔√⁹╕√ S3D ⌐⅔™≡ ⌂ ≢№╢

─ ⱶכ☼≡⇔⧵⁸ ─ ⇔√꜠fi☼ ╩ ≤∆╢◖fi♩꜡כꜝ╙ ⇔√⁹ 

 
5.4.1 ◦☻♥ⱶ─ ≤  

⌐⅔™≡ ⅝ ╡≤⌂∫√ ⌐≈™≡ ⇔⁸ ⌐

↑≡ √⌂ S3D ◌ⱷꜝ◦☻♥ⱶ╩ ⇔√⁹ ⌐⅔™≡ ⇔√◌ⱷꜝ

◦☻♥ⱶ≤⁸ ⇔√☻♥꜠○ꜞ◓⌐≈™≡│ 2 ⌐ ╩ ∆⁹ 

 
5.4.2  

2011 5 ╟╡ 4 ⌐ ↑≡ ╩ ∫√⁹ 

1 2011 5 26 ⁸27  ⱡ  

2 2011 8 1 ₩4  ⱡ  

3 2011 8 7 ⁸8   

4 2011 10 1 ₩3   

 
5.5. ⌐⅔↑╢  

≢ ⇔√ S D ◖fi♥fi♠│⁸ ─ ⅛™⌐№╢ ⱡ ≤

─ ╩ ⇔≡™╢₈ ─ ╗⌂⅛√ ₉⌐№╢ 3D ≡⌐כ♃▪◦

∆╢↓≤⅜ ≢ ⌐כ♃▪◦─↓⁸╘√√™≡⇔ ∆╢ ◦☻♥ⱶ─

⌐ ⇔√ S3D ◖fi♥fi♠╩ ∆╢↓≤≤⌂∫√ 2.12 ⁹ ◦☻♥ⱶ─

│⁸2 ─ⱪ꜡☺▼◒♃╩ ™√ ─ ≢⁸ ◘▬☼│ 150 ▬fi♅─◦

ꜟⱣכꜞ◒☻כfi≢№╢⁹◦ꜟⱣכꜞ◒☻כfi≤ⱪ꜡☺▼◒♃│⁸ ⌐כ♃▪◦⌐

∆╢ ╩ ⌐⅔↑╢ ≤⇔≡ ⇔⁸ ─ ╩ ⇔√

≢─ ⁸ ╩ ⇔√⁹ 
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2.12  ─ ╗⌂⅛√  3D  כ♃▪◦

│☼▬◘fiכꜞ◒☻╢∆ ⇔≡™√√╘⁸3D ◖fi♁כ◦▪ⱶ─ ⌐

℮ fiכꜞ◒☻⁸≢ 1869mm ─ 2 Ɽכ☿fi♩ ╩ ┘ ⇔⁸ ⅝─

≤⇔≡⁸◖fi♥fi♠⌐ ∆╢ ◦ꜛ♇♩─ ╩ ∫√ 2.13 ⁹⇔⅛⇔⁸

┘ ⇔ │ S3D ─ ≢№╡⁸2 Ɽכ☿fi♩╩ ⅎ╢ ┘ ⇔ ╙ ─

◦ꜛ♇♩⌐ ⇔≡ ∫√⁹ ⌂ ┘ ⇔ ─ ─◦ꜛ♇♩⌐⁸ ─ ⌂™

꜡fi◓◦ꜛ♇♩⌂≥╩≈⌂™≢ ─ ╩ ↕∑╢⌂≥⇔≡⁸ ⌂

╩ ℮↓≤⅜ ≢№╢⁹ ◖fi♥fi♠─ │ 15 ≤⁸ S3D

≤ ⇔≡╙ ™↓≤⅛╠⁸ ⌂ │ ⇔⌂™≤ ⇔√⁹◖fi♥fi♠

─ ⅜⁸ ⅛≈ ⌐ ⇔≡™√⅛≥℮⅛│⁸ ⌐◖fi♥fi♠╩

⇔⁸ ╢═⅝ ≢ ╩ ∫√ ≢⁸▪fi◔כ♩ ╛▬fi♃ⱦꜙכ ≢ ─

⌂ ╩ ↄ ∆╢↓≤≢ ╩ ∆╢⁹ 

 
2.13  ─  
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150 ▬fi♅☻◒ꜞכfi─ │ 3322mm⁸Full HD ─ Ⱨ◒☿ꜟ 1920pixel

≤⌂╡⁸☻♥꜠○ⱬכ☻│ 65mm ≤∆╢⁹↓─≤⅝─ ─ X ⌐ ∆╢Ⱨ◒☿ꜟ

│ ─╟℮⌐ ╘╠╣╢ 2.14 ⁹ 

 
 

2.14  150 ▬fi♅☻◒ꜞכfi ─☻♥꜠○ⱬכ☻ ─Ⱨ◒☿ꜟ  

 
╟∫≡⁸150 ▬fi♅☻◒ꜞכfi ─☻♥꜠○ⱬכ☻ 65mm ─Ⱨ◒☿ꜟ │

38pixel ≤⌂╢⁹↓─ ╩ ⌐⅔↑╢ ⅝─ ≤∆╢⁹╕√ ┘ ⇔⌐≈

fiכꜞ◒☻⁸│≡™ ─ 2 ╩ ≤⇔⁸ ─ ╩ ◖fi♥fi♠ ⌐⅔

↑╢ ≤ ∆╢⁹ 

 

⅝  38 pixel 

┘ ⇔  60 pixel 

 
 
 
 

  

X = 1920 / 3322 * 65 = 37.56 
ќ 38 pixel 
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6. ₈ ⱡ ₉S3D ◖fi♥fi♠─ ≤  

⌐⅔™≡ ⌂─│⁸◖fi♥fi♠ ⌐⅔↑╢ ─ ╩ ℮─╖≢⌂

ↄ⁸ ↕╣√◖fi♥fi♠ ⅜⁸ ♠ⱴ≤⇔√◖fi♥fiכ♥╩ ≤⇔≡

≢№╢─⅛⁸ ⌐ ◖fi♥fi♠┼─ ה ╩ √∑╢↓≤⅜≢⅝╢─⅛╩ ⅛

╘╢↓≤≢№╢⁹ ⱡ ◖fi♥fi♠│⁸ ≢─ ⅜ ╕∫≡™√√╘⁸

≢─ ⌐ ∆╢ ╩ ™⁸ ◖fi♥fi♠─ ⌐≈™≡ ∆╢⁹ 

 
6.1. ─ ╗⌂⅛√ ⌐⅔↑╢ ≤  

↕╣√ ≈─◖fi♥fi♠│⁸ ⌐№╢ Γ ─ ╗

⌂⅛√ Δ⌐≡⁸2014 4 ╟╡ ↕╣√ 2.15 ⁹2018 1 ⌐ ╢

╕≢ ⇔≡ ⅜ ╦╣≡™╢59)⁹ D ─כ♃▪◦ │ 2012 ≢ 17806

⁸2013 16613 ⁸2014 7 ≢ 4974 ≤⁸ 15000 ⅜ ◖fi♥

fi♠╩ ⇔≡™╢↓≤⌐⌂╢⁹↓╣│ ─ 3 ≈─◖fi♥fi♠⌐⁸ ⇔≡™╢

ⱨꜟ CGS3D ▪♬ⱷכ◦ꜛfi─ 4 ╩ ⅎ√ 7 ◖fi♥fi♠─ ≢№╢60)⁹

ⱪ꜡◓ꜝⱶ│ ⌐ ╕╣≡⅔╠∏⁸ ⅜ ╕╡ ⁸ ─ ≢⁸№╢™

│ ─ ⌐╟∫≡◖fi♥fi♠╩ ∆╢⁹╕√ ╘≡─ ⅜ ↄ⁸ ∆╢◖fi

♥fi♠│ ⱡ ≤ ╩ ⇔≡ ⇔√₈ ⌂╢  ⱡ  - ≤ ╩≈

⌂← -₉─ ⅜ ™⁹ 

 
2.15  ─ ╗⌂⅛√  3D ╢↑⅔⌐כ♃▪◦  

                                            
59)2016 ⌐│ ⌂ ╩ ™√ ╩ ⇔⁸ ╙ ⇔≡™╢⁹   
60) ◖fi♥fi♠─ ⌐ ⇔≡│⁸ 2 ╩ ⁹   
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≢ ⇔√▪fi◔כ♩ ─ ╙⁸₈ ⌂╢  ⱡ ₉─ ⅜ ⅛

∫√√╘⁸▪fi◔כ♩ │ ◖fi♥fi♠ ⌐ ∫≡ ∫√⁹ 

 
6.2. ⱡ S3D ◖fi♥fi♠─  

⅜ ∆ ─ ≤⁸ ⱡ S3D ◖fi♥fi♠ ⅔╟┘

─ ⌐≈™≡ ⇔⁸↕╠⌐ ⌐⅔↑╢ ─ ⌐≈™≡ ╠⅛⌐

∆╢⁹ 

ה ⅜ ≢⅝≡™╢⅛ 

ה ⱡ ╩ ≤⇔√ S3D ◖fi♥fi♠│ ≢№∫√⅛ 

₈ה ⌂╢  ⱡ ₉ ─ S3D ◖fi♥fi♠ ⌐ ∆╢  

ה ◖fi♥fi♠ ⌐⅔↑╢ ↕⁸  

ה ⌐╟╢ ◖fi♥fi♠⌐ ∆╢ ─  

 
6.3. ⌐ ∆╢▪fi◔כ♩  

─ ╗⌂⅛√ ⌐⅔™≡⁸ ─ ™₈ ⌂╢  ⱡ  - ≤ ╩≈⌂

← -₉╩ ≤⇔≡⁸ ⱡ S3D ◖fi♥fi♠ ⅔╟┘ ─ ⌐≈

™≡ ⇔⁸↕╠⌐ ⌐⅔↑╢ ─ ⌐≈™≡ ∆╢⁹ 

 │ ─ 3 ∫√⁹ 

 
ⱡ S3D ◖fi♥fi♠⌐ ∆╢  

ה 2014 9 30 ₩10 2  

ה ─ ╗⌂⅛√  D  כ♃▪◦

ה ─  75  

▪fi◔כ♩ ─ⱪ꜡☿☻  

(1) ◖fi♥fi♠ ⌐ ─ ╩ ⌐ ▪♫►fi☻∆╢ 

(2) ◖fi♥fi♠ ⁸ ╩ ⁸∕─ ≢ ⇔≡╙╠℮ 

כ♃▪◦ (3) ≢ ╩  
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6.4. ▪fi◔כ♩ ≤  

─ ≢ ⇔√ ╩ ⇔⁸∕─ ≤ ╩ ℮⁹ 

 
─▪fi◔כ♩ ⌐⅔↑╢ │ 75 31 ⁸ 44 ≢⁸

≢│ 60 ⅜ 44 ≢⁸ ™≡ 70 ⁸50 ≤⁸50 ⅜ ╩ ╘√61)⁹ 

 
  

 
 
 

  

                                            
61)75 71 ⅜ ╩ ⁸4 │ ≢№∫√√╘ 71 ≢ ⇔√⁹   
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1 3D ╩ ╢─│ ╘≡≢∆⅛  

 
─⌡╠™ ⌐⅔™≡ 3D ╩╖√↓≤⅜№╢⅛≥℮⅛╩ ∆╢⁹3D

─ ⌐╟∫≡⁸ ─ ─ ⌐ ─ ⅜ ≡™

╢⅛⁸ ⅜≢⅝╢⁹ 

 
 3D ╩ ╢─│ ╘≡≢∆⅛  

 
 

─ ─ ⅜⁸↓╣╕≢⌐ 3D ╩ √↓≤⅜№╢≤ ⅎ√⁹

2010 ╟╡ 3D ♥꜠ⱦ╛◕כⱶ ─ ⅜ ↕╣≡™√⅜⁸◖fi

♥fi♠ ⌐╟╡ ┼─ │ ⇔≡™⌂™⁹⇔⅛⇔ ╛

▪♩ꜝ◒◦ꜛfi⌂≥⁸3D ◖fi♥fi♠╩ ≢⅝╢ │ ⅎ≡™╢↓

≤⅜ ⅎ╠╣╢⁹ 

  

!"#$%#
&#

)'#"!$%( )'#"!$'&  

!"

#$

#
"

%"

#"

$"

&"

!"

'"

%
)(#"!$%( )(#"!$'&  
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2 3D ╩ ≡⁸ ⅜ ┘ ⇔√╡ ⅝╩ ∂√╡⇔╕⇔√⅛  

 
2 ─⌡╠™ ◖fi♥fi♠╩⁸ ≤⇔≡ ≢⅝√⅛╩ ∆╢⁹ 

 
2 3D ╩ ≡⁸ ⅜ ┘ ⇔√╡ ⅝╩ ∂√╡⇔╕⇔√⅛  

 
 

2 ─ ╒≤╪≥─ ⅜ ╩ ≢⅝√⁹₈≤≡╙ ℮₉₈╕№╕№

℮₉⅜ ╩ ╘≡™╢↓≤⅛╠⁸ ◖fi♥fi♠│ ⌐ ⅜⌂

™≤ ∆╢⁹√∞⇔⁸18 ─◖fi♥fi♠ ⁸≥─◦ꜛ♇♩⅜≥─

⅜№∫√⅛⁸⌂≥ ⌐≈™≡│⁸ ─ ⌐╟╢

╩ ∆╢ ≤⌂╡⁸↓℮⇔√ ─◖fi♥fi♠⌐⅔↑╢◦ꜛ♇♩↔

≤─ ─ ⌐≈™≡ ∆╢ ⅜№╢⁹ 

 
 
 
 
 
 
 
 
 
 
 
 

!"#
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%#
&' %# (#

*)- $ ,"," $
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3 ⱡ ╛ ⌂≥⁸ ─ ╩ ∂ ╢↓≤⅜≢⅝╕⇔√⅛  

 
3 ─⌡╠™ ◖fi♥fi♠─ ⌐╟∫≡⁸ ─ ╩ ∂╢↓≤⅜≢⅝

√⅛╩ ∆╢⁹ 

 
3 ⱡ ╛ ⌂≥⁸ ─ ╩ ∂ ╢↓≤⅜≢⅝╕⇔√⅛ 

 
 

3 ─ ₈≤≡╙ ℮₉₈╕№╕№ ℮₉⅜ ╩ ╘≡⅔╡⁸╒≤╪≥─

⅜ ─ ╩ S3D ⌐╟∫≡ ∂ ╢↓≤⅜≢⅝√⁹ ≢╙

═√⅜⁸ ∟ ╡⅜ ↕╣≡™╢ ⁸ ─ ⌐ ─ ≢

─╖ ↕╣╢ ⌂≥⁸ ╩ ╢↓≤⅜≢⅝⌂™ ╩ S3D

≢ ∆╢↓≤│⁸∕─ ≤⌂╢ ─ ╩⁸ ╟╡╙

⁸ ⅝╩ ⅎ╢↓≤≢ ─№╢╙─≤⇔≡⁸ ┼─

╛⁸ ⁸ ╩ ↕∑╢√╘─ ⌂ ≢№╢↓≤⅜ ↕╣≡

™╢⁹S3D ◖fi♥fi♠≤⇔≡⁸ ∆╢ ─ ╖ ╦∑⁸

╩ ⅎ╢↓≤≢⁸ ─◖fi♥fi♠⌐ ∆╢ ╩ ↕∑⁸∕─

─ ⌐ ⅝ ╗↓≤⅜≢⅝⁸∕╣⅜ ≤⇔≡ ─ ╩ ∂

╢↓≤⌐≈⌂⅜∫√≤ ∆╢⁹ 
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4 ⱡ ╛ ╩ ╢ ≢⁸↓─ │ ∞≤ ™╕∆⅛  

 
4 ─⌡╠™ ─ ≤⌂╢⁸ ╩ ≤⇔≡ S3D ◖fi♥fi♠

╩ ⇔⁸ ∆╢↓≤⅜ √⇔≡ ⌂─⅛╩ ∆╢⁹∕╣│╕

√ ≢№╢ ⱡ ┼─ ╩ ⅛∑╢⅝∫⅛↑≤⇔≡ ≢№╢

⅛╩ ∆╢⁹ 

 
4 ⱡ ╛ ╩ ╢ ≢⁸↓─ │ ∞≤ ™╕∆⅛  

 
 

4 ─ ₈≤≡╙ ℮₉₈╕№╕№ ℮₉⅜ 80 ╩ ╘≡⅔╡⁸ ⱡ

╩ ≤⇔≡ S3D ◖fi♥fi♠╩ ∆╢ │№╢≤

ⅎ╢⁹ ─ ╗⌂⅛√ ╩ ╣╢╕≢⁸ ⱡ ⌐ ∆╢ ⅜⌂ↄ⁸

╕√∕─ ∆╠╙ ⇔≡™⌂⅛∫√ ╙™╢⁹ ◖fi♥fi♠╩

∆╢↓≤≢⁸ ⱡ ─ ╩ ∂ ╢↓≤⅜≢⅝√⁸≤™∫√

╙ ⅛╣√⁹╕√⁸ │ ∟ ╡⅜ ↕╣≡™╢⅛╠↓∕⁸ ⱡ

─ ╩ S3D ≢ ∆╢ │ ™⁹ 
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5 ⅜№╣┌ ─ 3D ╙ √™≤ ™╕∆⅛  

 
5 ─⌡╠™ 4 ⌐ ⅝⁸ ⱡ ┼─ ⁸S3D ⌐ ∆╢ ─ ╩

∆╢⁹ 

 
5 ⅜№╣┌ ─ 3D ╙ √™≤ ™╕∆⅛  

 
 

5 ─ ₈≤≡╙ ℮₉₈╕№╕№ ℮₉⅜ ╦∑≡ 90% ↄ≤⌂∫≡⅔╡⁸╒≤

╪≥─ ⅜ ─◖fi♥fi♠┼─ ╩ ⇔√⁹↓─↓≤⅛╠╙⁸

4 ≢ ⇔√ ⱡ ╩ ≤⇔√ S3D ◖fi♥fi♠─ │

ↄ⁸S3D ◖fi♥fi♠─ │ ≢№╢≤™ⅎ╢⁹╕√⁸◖fi♥

fi♠ ⌐⅔™≡ ─ ⌐╟∫≡⁸ ⅜ ╩╙≈⅛≥℮

⅛⅜ ↕╣╢─≢⁸ ⌂ ⌐⌂╠⌂™ ⅜ ≢№╢⁹

◖fi♥fi♠⌐⅔™≡ ⇔√ │ ≢№╢≤™ⅎ╢⁹ 
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6 3D ╩ ≡⁸ ─ ╣╛ ⅜ ↄ⌂╡╕⇔√⅛  

╕√ ∂√ ⁸≥─╟℮⌂ ⌐∕℮ ∂╕⇔√⅛  

 
6 ─⌡╠™ ◖fi♥fi♠─⁸S3D ≤⇔≡─ ╩ ∆╢⁹ ◖fi♥fi

♠╩ ∆╢ ≢ ⇔√ ─⁸ ─ ╩ ∆╢⁹ 

 
6 3D ╩ ≡⁸ ─ ╣╛ ⅜ ↄ⌂╡╕⇔√⅛  

 

 
╟╡  

─≤⌐ↄ≥ה ≢≤™℮─≢│⌂ↄ ≤≤╙⌐ ╩ ∂╕⇔√⁹ 

ה ─ ∂⅜ ⇔™≤⅝ 

ה ─ ╛ ≢│ ∂⌂™⅜⁸ ╛ ⅜ ↄ ≢│ ⅜ ╣╢ 

ה ⌐╟∫≡™ↄ≤↓╤⁸ ─  

ה ╛ ⁸ ⌂≥ 

 
6 ─ ◖fi♥fi♠≤⇔≡─ │ ↄ⁸ ⅜⌂⅛∫√ ₈╕∫√ↄ ╦⌂

™₉₈№╕╡ ╦⌂™₉ ≤ ⅎ√ ╙ 70%≢№╡⁸ ⌐

│⌂™≤™ⅎ╢⅜⁸11 ─ ⅜₈╕№╕№ ℮₉₈≤≡╙ ℮₉≤

⇔≡⅔╡⁸ ≡─ ⌐ ─⌂™ S3D ╩ ≢⅝√≤

│™ⅎ⌂™⁹ ⌐ ⇔≡ ◖fi♥fi♠╩ ⇔√⅜⁸ ─

⅜ ≢№╢⁹╕√ ◖fi♥fi♠│⁸ ╩ ⌂ ╡ ≈√

╘⁸ⱨ◊כⱴ♇♩│ Full HD ─ⱪ꜡◓꜠♇◦Ⱪ⌐ ⇔≡™╢
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1920!1080/30p ⁹ │ ⌐ ≢№╡⁸ ⌂כ꜡☻

◌ⱷꜝ꞉⁸◒כ꜠ fi☼꞉כ◒╩ ⇔≡™╢√╘ⱨ꜠כⱶ꜠כ♩│ 30p

≢ ⌂⅛∫√⅜⁸ ⌐№╢╟℮⌐⁸ ─ ◦ꜛ♇♩⌂≥≢│⁸

◖fi♥fi♠ ⌐ ™◌ⱷꜝ꞉כ◒╩ ⇔√√╘⁸30p ≢│

─ ™ ⅝⅜ ⅎ╠╣∏⁸ ⇔ ™ ≤⌂∫√≤ ⅎ╠╣

╢⁹ │ⱨ꜠כⱶ꜠כ♩╩ 60p ⌂≥⌐№→╢⌂≥⁸ ⱨ◊כⱴ♇♩

⌐≈™≡╙ ≤⇔√™⁹ 

 
 
6.5. ▪fi◔כ♩ ⌐≈™≡─  

ⱡ ╩ ≤⇔√ S3D ◖fi♥fi♠│⁸ Γ ─ ╗

⌂⅛√ Δ⌐⅔™≡⁸2014 4 ╟╡ ↕╣≡⅔╡⁸ 15000 ─ ₁

⌐ ↕╣≡™╢⁹▪fi◔כ♩ ─ ⅛╠⁸ ⱡ ╩ ≤⇔√ S3D ◖fi♥

fi♠─ │ ↄ⁸S3D ◖fi♥fi♠─ │ ≢№╢≤ ∆╢⁹ 

⁸ ⌂≥⁸∕─ ⌐ ╦∑╢⅛─╟℮⌂ ╩ ∆╢⌐│⁸ ─╖

─⁸2D ─ ─ ⁸IMAX ⌂≥─ ─ ⌐╟∫≡ ≢№╢⅜⁸

◖fi♥fi♠╩ ─כ♃▪◦╢™≡⇔ 150 ▬fi♅─☻◒ꜞכfi≢│⁸2D ≢№╢

≤ ╩ ∆╢↓≤│ ≢№╢⁹∕↓≢ S3D ≢ ∆╢↓≤≢⁸ ─

◖fi♥fi♠⌐ ∆╢ ╩ ↕∑⁸∕─ ─ ⌐ ⅝ ╗↓≤⅜≢⅝⁸∕╣⅜

≤⇔≡ ─ ╩ ∂ ╢↓≤⌐≈⌂⅜╢≤ ⅎ╢⁹ 

⇔⅛⇔⁸ │№╢╙── ╩ ™ ↄ∆╟℮⌂⁸ ⌐ ⅜╢ ─ ⌐

│ ∫≡™⌂™⁹ ╩fiכꜞ◒☻ ≢⅝⌂™ ⌐⅔™≡ ╩ ∆╢√╘⌐

│⁸ ⌂≥⁸ ≢─ ─ ╙ ℮↓≤⅜ ≢№╢⁹ 
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7. ╕≤╘ 

◖fi♥fi♠⌐ ∆╢▪fi◔כ♩ ╩ ⇔ ╠╣√ ╟╡⁸≥─ ⌐ ⇔≡

╙ ™ ╩ ↑≡™╢↓≤⅛╠⁸↓─ ⱡ ≤™℮ ╩ ≤⇔≡⁸S3D

◖fi♥fi♠╩ ⁸ ∆╢↓≤│ ≢№╢≤™℮↓≤⅜ ╠⅛⌐⌂∫√⁹ 

⇔⅛⇔⁸ ⅜ ™ ≢⁸ ─ ╩ ∂√ ╙⅔╡⁸ⱨ꜠כⱶ꜠כ♩

╛◌ⱷꜝ꞉כ◒─ ⌂≥ ℮ ⅜№╢↓≤⅜╦⅛∫√⁹ 

╕√ ◖fi♥fi♠╩ ⇔≡™╢ ─ ╗⌂⅛√ ⁸40│כ♃▪◦─

─☻Ɑ⁸150≢☻כ ▬fi♅─☻◒ꜞכfi⌐ ⇔≡™╢⁹S3D ─ ⌐╟╡

╛⁸ ─ ╩ ∂ ╢↓≤⅜≢⅝√≤ ⇔√ │ ≢№∫√⅜⁸₈ ╩

™ ↄ∆╟℮⌂₉ ─▬ⱷכ☺╩ ≢⅝≡│™⌂™⁹ ─ ⁸

│╣⧵┌╣№≢fiכꜞ◒☻ ∞⅜⁸ │≢כ♃▪◦ ─fiכꜞ◒☻ │ ≢

№╢⁹∕℮⇔√☻Ɑכ☻─ ↕─ ─ ≢⁸ ╩ ∆╢ ▬ⱷכ☺╩

≢⅝╢ ≤⇔≡⁸ ⅜ ⅎ╠╣╢⁹ 

⌐╟╡ ─ ╕≢╩ ∆╢↓≤≢⁸ ∟ ╢↓≤─≢⅝⌂™

─ ╩╟╡ ∂╢↓≤⅜≢⅝╢≤ ⅎ╢⁹ 
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1. ─  

2 ⌐⅔™≡⁸ ╩ ≤⇔√ ◖fi♥fi♠─ ⅜ ≢№

╢⅛⁸ ─ S3D ◖fi♥fi♠─ ╩ ⇔≡ ╠⅛⌐⇔√⁹ ⌐⅔™≡│⁸

╩ ≤⇔√ S3D ◖fi♥fi♠─ ≤ ╩ ⇔⁸S3D ⌐╟

╢ ◖fi♥fi♠ ⅜ ≢№╢⅛≥℮⅛╩ ∆╢↓≤⁸∕⇔≡ ⌐╟╢

⌐ ∆╢ ╩ ╠⅛⌐∆╢↓≤⅜ ≢№╢⁹ 

╩ ≤⇔≡ S3D ⌐ ∆╢↓≤│⁸2D ⌐│⌂™ ⁸

⅝ ⅜ ↕╣╢↓≤≢⁸∕─ ┼─ ╩ ╘╢↓≤⅜≢⅝62)⁸∕╣⅜₈ ₉

⌐ ⅜╢≤ ⅎ╢⁹↕╠⌐ ╩ⱪ꜠♀fi♥כ◦ꜛfi∆╢ ⌂ ≢╙№╢63)⁹ 

⌐⅔™≡ ≤⇔√ │⁸ ─ ⁸ ≢

№╢⁹ │⁸17 ⌐ ∫≡⅛╠─ │ ↕╣≡⅔╡⁸∕─

│ ™64)⁹1999 ⌐│⁸ ≤⇔≡ ↕╣⁸ │

╩ ∆╢ ≤⁸∕─ ⌐⅔↑╢ ╙┤ↄ╘₈ ₉

 ≤⇔≡⁸ ─√╘─ ⌐ ⇔≡™╢65)⁹∕⇔≡ 2016 ⌐│

─ ≤⌂∫√⁹ ⌐⅔™≡│⁸ ─ ╩ ≤

⇔√ S3D Ⱪ▬◌כ▪≥ ─ ≤⇔≡⁸ ⇔√ ╩ ∆╢∞↑≢

⌂ↄ⁸ ⌐ ∆╢ S3D ◖fi♥fi♠─ ⌐╙ ╡ ╪≢⅔╡⁸ ─

╛ ⌂≥┼─ ╩ ⇔≡™╢⁹ ≤™∫√ ≢│⁸ ⌐⅔↑

╢ ⱡ ╩ ꜟכ◔☻⁸⌂℮╟╢∆≥ ─№╢ │ ⇔⌂™⁹ ─

™│⁸ 4m ─ ≤ ┌╣╢ ⌐ ↑╠╣√ ≢ ╡ →╠╣╢⁹

─ ≢ ╢ ╛⁸ ⱷכ♩ꜟ ╣≡ ╩ ⅎ⌂⅜╠ ™╩ ⇔╪≢™

                                            
62) ⁸₈ ⌐⅔↑╢ ─ Ί ╩ ⅎ╢₉⁸ ⁸72  4 ⁸2009⁸pp.266-272 
63) ⁸₈ Ί ⱷ♦▫▪─ כ◦ⱶ◄כ◦₉⁸ ⁸2008⁸pp.163-164 
64)₈┬−╪─ ₉⁸ ₐ ─ ₑ ⁸ ⁸2009   
65) ≢│⁸ ╩│∂╘≤⇔√ ─ PR ⌐ ⇔≡™╢⁹ 

http://www.pref.fukuoka.lg.jp/soshiki/4200203/ 2014.10   

3  ╩ ≤⇔√ ◖fi♥fi♠─ 

≤  

- ─ ◖fi♥fi♠ ╩ ⇔≡- 
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╢ ╩⁸S3D ≢™⅛⌐ ∆╢⅛⁹ ⱡ ─ S3D ◖fi♥fi♠ ≤│ ⌂╢

⁸ ─ⱪ꜡☿☻≢ ╩ ⇔√⁹ 

─ ╣≤⇔≡⁸╕∏│ ╩∕─ ≢ ⇔≡™╢╟℮⌂ ⌐≈™≡

╩ ∫√⁹∕⇔≡ ⌐⅔↑╢ ─ ─ ⁸◖fi♥fi♠ ⅔╟┘

╩ ⇔≡⁸ ⌐≈™≡ ⇔√⁹ ⁸ ─ ╩ ™⁸

∂ↄ◖fi♥fi♠ ה ╩ ⇔≡∕─ ⌐≈™≡ ⇔√⁹ ⇔√ S3D ◖

fi♥fi♠─ ╩ ⇔≡─◖fi♥fi♠ ⌐ ∆╢ ⌐≈™≡⁸▪fi◔כ♩

⌐╟∫≡ ⇔⁸ ⌐ ∆╢◖fi♥fi♠≤⇔≡ ≢№╢⅛ ╠⅛⌐∆╢⁹╕√

⌐╟╢ S3D ◖fi♥fi♠ ─ ⌐≈™≡ ∆╢⁹ 

 
 

2.  

⌐№╢ ₈ ₉│⁸∕─ │ ↄ ─ ⌐│

⇔≡™√≤ ⅎ╠╣╢⅜⁸ ≢∕─ ⅜ ≢⅝╢─│ ≢№╢66)⁹

│⁸1999 ⌐ ─ ≤⇔≡ ↕╣⁸2016 ⌐│

─ ≤⌂∫√⁹ ⁸₈ ₉≤ ┌╣╢ ≈─ ⌐

╟∫≡ ↕╣≡™╢67)⁹ ⌐│ ≈─ ⅜ ⇔≡™√⁹ ⅜

∫√ │ ⅛≤⌂∫≡™⌂™⅜⁸ ╩√≥╢≤⁸ ∂ↄ ─ ≢ ╪⌐

╦╣≡™√ ─ ⅜ ╠╣⁸17 ─ ⌐│⁸ ⅜ ─ ╩

⇔√≤ ↕╣≡™╢⁹╕√⁸ ─ ╩ ∆╢≤╙ ╦╣≡™╢⅜↓╣╙

⌂╙─≢│⌂ↄ⁸↓─ ─ ─ ╩ ╠⅛⌐∆╢╙─≢╙⌂™⁹ ╕≢│⁸

₁ ─ ⅜ ≤⇔≡ ⅎ≡™√⅜⁸ ⌐⅔↑╢ ≤∕╣⌐

℮ ⌐╟∫≡⁸ ⅛╠ ─ ⁸ ≢ ∆╢ ⌐ ↑ ⅜╣⁸

─ ╛ ┼ ↕╣≡⅝√⁹ ≢│⁸ 9 ⅛╠ 12 ⌐⅛↑≡⁸

≈─ ⅜⁸ ⌐ ∆╢ 50 №╕╡─ ⌐ ⅝⁸ ╩ ╡ ℮⁹

─ │⁸ ⅛╠ ╕╡⁸∕─ ╩ ⅞√ ╕≢ ₁≤ ™⅜ ╡ →╠

╣╢⁹ 

│⁸ ⅜₈ ₉≤™╦╣⁸₈ ₉≤₈ ₉⌐ ⅛╣

╢⁹ ─ │⁸ ↄ⅛╠─⇔⅝√╡╩ ⌐ ⇔√ ™─ ™╩ ≤

                                            
66) ─ ─ ⌐│⁸ ⁸1719 ⌐ ─ ⅜ ↕╣≡™╢⁹  
67)  ─ ≈─ ⅜№╢   
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⇔√╙─≢⁸ ⅛╠ ╕╢ ™ ╘│ ≤ ╕∫≡⅔╡⁸ │ ─

─ ⌐ ╦╣╢⁹ ⅛╠─ ⅜ ╡ ∆╢≤⁸ │ ─ ─√╘⌐

℮ ⅜ ╦╣╢⁹ │⁸ │≤⌂ꜟכꜙ☺◔☻─ ⌐⌂ↄ⁸ ⅜

⌐ ╩ ⇔⁸∕─ ─ ╩ ∫√℮ⅎ≢ ™⅜ ↕╣╢≤™℮⁸ ─

≢ ⅜ ╡ ╦╣╢⁹∕╣│≈╕╡⁸ ─ ⁸ ─ ™ ╙┤ↄ╘√

√∟⅜ ╩ ⌐ ⇔ ↑≡™╢ ┼─ ─ ≢╙№╢⁹ 

│⁸ ∞↑≢⌂ↄ⁸ ─ ≢╙ ╪⌐ ╦╣⁸ 68) ⌐⅔↑

╢ │ 30 ╩ ⅎ╢⁹ ≢│⁸↓─ ╩ ─ ≤⇔≡⁸ ─

╡⌐ ╡ ╪≢™╢⁹ ≢│⁸ │ ╛ ⌂≥ ⌐ ™≡

╩ ™⁸ ─ ╩ ⅎ≡™╢ 3.1 ⁹ 

 
3.1 ⌐⅔↑╢  

 

3. ⌐⅔↑╢ S3D ◖fi♥fi♠─  

╩ ╘√ ─ │⁸ ─ ─ ╛ ⌐⅔↑╢

∞↑≢⌂ↄ⁸ ⁸ ┼ ⅝ ╛ ╩ ⌐ ∫≡⅔╡⁸ ╩ ╢

│ ⇔≡™╢⁹⇔⅛⇔⁸ ─ ─ ≤∕↓⌐ ↕╣√ ≢ ╡ ℮

│⁸ ─ ≤ ⌐ ╩ ⇔ ↑╟℮≤∆╢ ⅜ ╕╣⁸ ─ ≢

╦╣╢ ≤│ ∫√ ↕⅜ ∂╠╣╢⁹↓℮⇔√ ⌐⅔↑╢ ─ ╩

                                            
68) ⁸ ─ ⁸ ⁸╖╛↓ ⁸ ⁸ ⁸ ⁸ ─ ─

⁹  
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≢ ⇔⁸∕─ ↕╩ S3D ≢ ⅎ╢↓≤⅜ ≢№╢≤ ⅎ╢⁹∕↓⌐

⌐⅔↑╢ ╩ ≤⇔√ S3D ◖fi♥fi♠ ─ │№╢⁹ 

 
 

4. ₈ ₉S3D ◖fi♥fi♠ ⌐⅔↑╢  

2012 ╟╡ ╘√ ⌐⅔™≡⁸ ≈№╢ ─ ─ ⅛╠ ─

⌐╟∫≡⁸ ─ ⌐≡ ╡ ╦╣╢ ─ ╩ ∆╢↓≤

≤⌂∫√⁹ 

⌐ ↑≡⁸ ─ ╩ ≢ ⇔≡™╢⅛─╟℮⌂ ╩

∆╢√╘─⁸S3D ◌ⱷꜝ─ ⁸⅔╟┘ ⱳ▬fi♩─ ╩ ∫√⁹ 

S3D │⁸ ─▬ⱷכ☺╩ ∆╢√╘─ ≈─◌ⱷꜝ⁸ ◌ⱷꜝ≢

№╣┌ ≈─ ─☻♥꜠○ⱬכ☻─ ⌐╟∫≡⁸ ─ ╩ ↕∑⌂™√

╘─⁸ ╩⅔™√ ⱳ▬fi♩╩ ∆╢ ⅜№╢⁹⇔⅛⇔ ─ ⌐⅔™≡│⁸

─ √∟│⁸ ╩ ™ ↄ⇔⁸ ⁸™╦╝╢₈⅛┬╡≈⅝69)₉≢ ╩

⇔≡™╢⁹∕─ ╩ ≢ ∆╢√╘─ S3D ⌐≈™≡╙ ⇔√⁹ 

╕√ 1 ≢ ⇔√ ─ S3D ◖fi♥fi♠⌐⅔↑╢ ≤⇔≡⁸◌ⱷꜝ

⌂™⇔ ⌐╟╢ ≢⁸ ╩ ⅎ╠╣≡™⌂™√╘─ ⁸▪fi◓ꜟ─Ᵽ

─fiꜛ◦כ◄ꜞ ⌂↕⅛╠⁸ ⌐ ╠⌂™╟℮⌂⁸ ⌂ ⅜ ≢№╢≤ ⅎ⁸

∆╢◌ⱷꜝ ⌐ ⇔≡╙ ⇔√⁹ 

 
4.1.  

1 ≢ ═√⁸₈ ₉─ ⌐⅔™≡ ╠⅛⌐⇔√ ⌐ ≠™≡⁸

╩ ∆╢ ─⁸ ⌂ ─ ╩ ℮ ⅜№╢⁹ ≢│⁸╕∏

─ ╩ ⇔√☻Ɑכ☻╩ ⇔⁸ ™ ─ ⅝╩ ⇔⌂⅜╠ ⌂

ⱳ▬fi♩⌐≈™≡─ ╩ ∫√⁹∕⇔≡ 2012 10 ⁸ ≤⇔≡⁸

─ ─ ─ ╩ ∫√⁹ 

 
4.1.1. ◌ⱷꜝ─ ⅔╟┘ ⱳ▬fi♩─ ᵑ 

─ ─ ⌐↕⅝⅜↑≡⁸ ─ ™╩ ∆╢√╘─ ⌂▪fi◓

                                            
69) ₈⅛┬╡≈⅝₉⁸ ─ ─ ╩⅛┬╡≈ↄ╟℮⌐⇔≡╖╢ ⁸ Web Dictionary⁸ 
http://www.sanseido.biz/ 2018.2  



3  | 63  
 

ꜟ⁸ ⱳ▬fi♩─ ╩ ∫√⁹2012 ⁸ ◐ꜗfiⱤ☻ ⌐

≡◌ⱷꜝ▪fi◓ꜟ ─√╘─ ╩ ∫√⁹ 

⌐ ™√◌ⱷꜝ 

  (Sony PMW-TD30070ה

  (Sony  HXR-NX3D1J71ה

⌐⅔™≡ ⇔√◌ⱷꜝ◦☻♥ⱶ≤⁸ ⇔√☻♥꜠○ꜞ◓⌐≈™≡│

3 ⌐ ╩ ∆⁹ 

─◌ⱷꜝ╩ ™≡ ╩ ∫√ 3.2 ⁹ 

 
3.2 ⌐⅔↑╢ ⱳ▬fi♩─  

 
4.1.2. ⱳ▬fi♩─  

│⁸ m ─ ╩ ∆≤↓╤⌂ↄ ⌐ ℮ ⅜

≢№╢⁹ ╩ ℮ │⁸ ≢№╢ ™ ╩ ↕∑╢√╘⁸∕─ ⌐

╢○Ⱪ☺▼◒♩⌂≥⅜№╢≤ ≤⇔≡ ™ ≤⌂∫≡⇔╕℮⁹ ─ ╛

⌐╟∫≡ ™╩ ╠⌂™╟℮⌂ ⱳ▬fi♩╩ ⇔√ 3.3 ⁹ 

ⱳ▬fi♩ A 

⁸ ╟╡ ⅜◌Ᵽכ≢⅝╢ ⱳ▬fi♩╩ ⇔√⁹↓↓≢│⁸

™ ─ ─ ⅝╩ ∆╢∞↑≢⌂ↄ⁸ ⌐ ╢╕≢─ ╡ ╙⅔↕╘╢↓≤

⅜≢⅝⁸ ─╟℮⌐ ╡ ╕≢╩ ™─☻Ɑכ☻⌐∆╢╟℮⌂ ⌐╙ ⌂

ⱳ▬fi♩≤⌂╢⁹ 

ⱳ▬fi♩ B 

╟╡⁸ ≤ ╩◌Ᵽכ≢⅝╢ ⱳ▬fi♩≢№╢⁹ ⅜

↕╣≡⅔╡⁸ ╩ ⌐ ⅎ╢≤⁸ ⁸ ⅜ ╩ ∆╢↓≤⌐⌂╡⁸

                                            
70) 3₈ 3 ⌐⅔↑╢ ≢ ⇔√ S3D ◌ⱷꜝ◦☻♥ⱶ₉╩  
71) 3₈ 3 ⌐⅔↑╢ ≢ ⇔√ S3D ◌ⱷꜝ◦☻♥ⱶ₉╩  
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∕╣⌐╟∫≡ ─ ™─ ⅜ ↄ⌂╢√╘⁸ ╟╡ ⁸ ⱳ▬fi♩ A ⌐

↕∑√ ⌐ ⇔√⁹ 

ⱳ▬fi♩ C 

╩ ≤⇔√ ⱳ▬fi♩╩╙℮↑⁸ ⅔╟┘ ™ ─ ╩

ⅎ╢√╘─ ─ ≈─ⱳ▬fi♩⌐ ⇔⁸ ™ ─╟╡ ⌂ ╩ ⅎ╢√╘⁸

⌐ ⇔√ ⱳ▬fi♩╩ ⇔√⁹ 

 
3.3 ⱳ▬fi♩ ╡  

 
4.1.3. ◌ⱷꜝ─ ⅔╟┘ ⱳ▬fi♩─ ᵒ 

⅛╠№╢ ╣≡⁸ ™─ ╩ ╘╢╟℮⌂ ╩∆╢√╘─

ⱳ▬fi♩⁸╕√ ™ ─ ⌐ ≢⅝╢╟℮⌂⁸ ⌐ ∫√ ≢ ∆╢╟℮⌂

╩∆╢√╘─ ⱳ▬fi♩│ ⇔√⅜⁸ ─ ≢⅛┬╡≈ↄ╟℮⌐

╢╟℮⌂⁸ ⌐⅝╦╘≡ ™ ⅛╠─ ⌐ ∆╢ ⅜↕╠⌐ ≤⌂∫√⁹

PMW-TD300 ⅔╟┘ HXR-NX3D1J ≢№╣┌⁸☻♥꜠○ⱬכ☻─ ↕⅛╠⁸ ⌐

≠™≡ │ ≢№╢⅜⁸ ⅜ ⅛╠ ╩◌Ᵽכ≢⅝╢╙─≢│⌂

™⁹◌Ᵽכ≢⅝⌂™ │Ɽfi⌂≥─◌ⱷꜝ꞉כ◒╩ ∆╣┌™™⅜⁸ ─

⁸◌ⱷꜝ꞉כ◒─ ⌐╟∫≡ ≤⇔≡ ─ ╩ ↓∆ ─ ╩ ∂↕

∑╢ ≤⌂╢⁹ ≢⁸⇔⅛╙ ⇔√ ≢ ╩ ⅎ╢↓≤─≢⅝╢─│⁸

≢│⌂ↄ ꜠fi☼╩ ∆╢◌ⱷꜝ╩ ∆╢↓≤≢№╢⁹ ⌐╟╢
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│⁸ ⅝⅜ ↕╣√╡ ─ √ ─◘▬☼⅜ ↕ↄ⌂╢ ─ ╩ ∂╢

⅜№╢⅜⁸ ─ ™─ ╩ ∂ ╢⌐│⁸╛│╡ ≢ ╢↓≤⅜ ≢№

╡⁸∕╣╩ ≢ ∆╢⌐│⁸ ∂ↄ ≢ ∆═⅝≢№╢⁹ ⌐⅔™≡│⁸

꜠fi☼╩ ∆╢◌ⱷꜝ⌐╟╢☻♥꜠○ ◦☻♥ⱶ╩ ⁸ ⇔⁸ ⅛╠

─ ╩ ∫√⁹↓─ ╖│⁸ ─ S3D ⌐⅔™≡ ╩╖⌂™⁹ 

 
Gopro Hero2 ☻♥꜠○ꜞ◓ 

↕ 42 ⁸ 60 ⁸ ⅝ 36 ─ ⌂⅜╠⁸FullHD ─ ╩ ≤⇔

√⁸™╦╝╢▪◒◦ꜛfi◌ⱶ─ ↑≢№╢⁹ ╩ 90 כ꜡♫ ⁸127 Ⱶ♪ꜟ ⁸

170 ꞉▬♪ ─ ⅜ ≢⁸ ─♄▬ⱦfi◓╛☻◌▬♄▬ⱦfi◓⁸Ᵽ▬◒─♪

ꜝ▬Ᵽכ─Ⱬꜟⱷ♇♩⌐ ∆╢⌂≥⁸↓╣╕≢⌐ √↓≤─⌂™▪fi◓ꜟ⅛╠─

⌂ ╩ ∆╢↓≤⅜≢⅝╢ 3.4 ⁹ 

↓─◌ⱷꜝ╩ ⇔√☻♥꜠○ ⌐╟∫≡⁸ ─ ⅛╠─ ╩ ⌐

∫√⁹⌂⅔ ⌐⅔↑╢ │⁸ ╩ ⌐◌Ᵽכ≢⅝╢ 127 Ⱶ♪ꜟ ⌐

⇔√⁹ ⌐│⁸ ⇔√ ╩ ≤∆╢Ɫ►☺fi◓⅜№╡⁸∕╣╩

⇔≡ ⌐ ╪∞⁹☻♥꜠○ⱬכ☻│ 34 ≢ 100cm ─ ⅛╠

╩◌Ᵽכ≢⅝╢☻♥꜠○ ⅜ ≤⌂╢ 3.5 ⁹ 

 

 
3.4 Gopro Hero 2                3.5 Gopro Hero 2 ☻♥꜠○ꜞ◓ 
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4.1.4. ⇔√ ⱳ▬fi♩─  

ⱳ▬fi♩ D 

─ ⁸ ⅛╠─ ⁹ ⅛╠─ ≢⁸ ─

─ →⌐⌂╠⌂™╟℮⌐⁸◘▬☼╩⌂╢═ↄ ⅎ╠╣╢☻♥꜠○◌ⱷꜝꜞ◓─

╩ ∫√ ⁸Gopro Hero2 ☻♥꜠○ꜞ◓⌐╟╢☻♥꜠○ ╩ ∆╢↓≤≤⇔√

3.6 ⁹ 

 
3.6 ⱳ▬fi♩ D ─  

 
4.1.5.  

│⁸2012 10 20 ⁸ ─ ≢№╢

⌐≡ ∫√⁹ ◖fi♥fi♠ ⌐⅔™≡│⁸ ─ ╛ ─ ⌂≥│™∫

↕™ ⅝⁸ ∕─╙── ↕╩ ⌐ ∆╢√╘⁸ ∆═≡╩ ∆╢

↓≤≤⇔√⁹ ≈─ ⅜⁸ ↄ≡╙ 20 ⁸ ™─│ 2 ╙№╢⁹ │

⅔╟∕ 20 ⅜ ↕╣√ 3.7 ⁹ 
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3.7 ─  

 
 

4.1.6. ◖fi♥fi♠ ⅔╟┘  

≤ ─ S3D ◖fi♥fi♠╩ ∆╢ ⌐⁸ ⌐╟╢

╛◖fi♥fi♠ ⌐ ∆╢ ╩ ∆╢√╘⁸ ─ ⌐ ╦

∫√ ⁸⅔╟┘ ⌐ ╦╢ ⁸ ⌐ ╦∫≡™╢ ╩ ╡⁸◖fi♥fi♠─ⱪ

꜠ⱦꜙכ╩ ™⁸ ⌐╟╢▬fi♃ⱦꜙכ ╩ ∫√⁹ ╛ ⌐ ∆╢

⌐ ╦╢ ╩ ⇔√ │⁸ ─ ╟╡╙ ⌐ ╦╢ ╛ ⁸

⌂ ╩↕∑╢√╘≢№╢⁹ 

⌐⅔™≡ ⇔√ ⅛╠⁸ ™ ─ ⁸ ™─ ─ ™╩ ⌐ ╣⁸

─ ╩ 3 ⌐ ⇔⁸ ≢ 15 ⌐ ⇔≡ ╩ ™⁸ ⌐╟

╢▬fi♃ⱦꜙכ≢ ╩ ↑√⁹ 

≢ ™√ S3D ◦☻♥ⱶ─ ╩ ⌐ ∆ 3.8 ⁹ 
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3.8 ⌐⅔↑╢ S3D ◦☻♥ⱶ  

 

 
⌐ ™√ ─ S3D ◖fi♥fi♠│ ─≤⅔╡≢№╢ 3.1 ⁹ 

⇔√ 20 ⅛╠⁸ ™⌐⅔↑╢ ─Ᵽꜞ◄כ◦ꜛfi⁸ ™ ─ ⁸ ─

№╢ ╩ ≤⇔≡⁸ ─ 7 ╩ ⇔⁸∕╣∙╣ 1 ₩3 ≢ ⇔√⁹ 

 
3.1 ─ S3D ◖fi♥fi♠⌐⅔↑╢ ≤  

   

1  1 30 

2  1 10 

3  2 00 

4  1 30 

5  2 00 

6  3 00 

7  2 30 

 
 

 Macbook Pro  
            Brackmagic UltraStuio 3D 

 BenQ SH940 (4000lm, Full HD)  2  
fiכꜞ◒☻  100 ▬fi♅ ◦ꜟⱣכꜞ◒☻כfi 
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4.1.7. ◖fi♥fi♠⌐ ∆╢ ⅔╟┘  

◖fi♥fi♠⌐ ∆╢ ╩ ≢▬fi♃ⱦꜙכ⇔√ ⁸ ⱳ▬fi♩ D ⅛

╠─ ▬ⱷ⁸│☺כ ─ ↕╩ ⅎ╢√╘⌐ ⌂ ≢№╢↓≤⅜

╠⅛⌐⌂∫√⁹∕─√╘↓─ │ ≢№╢≤ ⇔ ⌐⅔™≡

╙ ∆╢↓≤≤⇔√⁹ 

⇔⅛⇔ ≤⇔≡⁸ ─ ⅝⌐ ─ ─∏╣⅜№╢─⅛⁸ ⇔≠╠™ ⅜

№∫√≤─ ⅜№∫√⁹ │⁸ ╩ ╩ ↄ╟℮⌐ ╢ ⅜ ↕╣╢⁹ ⇔

™ ⅝╛ ⌂≥⁸ ⌐│ ─ ⅝⅜ №╡⁸∕╣╩ ∆╢≤ ↄ⌂╢≤

™℮↓≤│⁸ ─ S3D ◖fi♥fi♠╩ ∆╢ ≢ ≤╙™ⅎ╢⁹↓─

⌐≈™≡ ⇔⁸ ╩ ∆╢ ⅜№╢⁹ ⅔╟┘◖fi♥fi♠

│⁸ ⁸⅔╟┘ ⁸ ⌐╟╢ ≤⇔⁸ │ ⅎ╢↓≤

≤⇔√⁹ 

 
4.2.  

─ ⅔╟┘ ⌐≈™≡⁸◖fi♥fi♠⌐ ∆╢ │ ⅛∫√≤™

ⅎ╢⅜⁸ ≤⇔≡⁸ ⅜ ╩ ∆╢ ─ ↕⅜ ╠⅛⌐⌂∫√⁹╕∏↓─

╩ ⇔⁸ ⌐ ∆╢↓≤≤⇔√⁹ 

 
4.2.1. ─  Ɫ▬ⱨ꜠כⱶ꜠כ♩ 

│⁸ ─ ╩ ⌐ ™⁸ ⇔™ ⅝╙╖∑╢⁹ ⇔ↄ⁸ ™ ⅝╩

∆╢≤⅝⁸ⱨ꜠כⱶ꜠כ♩╩ ─ 30FPS ⅛╠ 60 FPS ⁸120 FPS ≤ →≡ ⅝─

╩ ⅎ╢╟℮⌐ ∆╢⁹ ⌐⅔↑╢ S3D ⌐ ⇔≡─◌ⱷꜝ │⁸

∆═≡ 1920/60i72)≢№∫√⁹▬fi♃כ꜠כ☻ │⁸ ≤ ─ⱨ▫⁸⌐♪ꜟכ

⌐▬ⱷכ☺╩ ∆╢√╘⁸ ⌐∆╢≤ │ ⅜╢⅜⁸ ™ ⅝─

╩ ∆╢ ⌐ ⇔≡™╢⁹⇔⅛⇔≥─ ─ ⅝╕≢ ⌐ ≢⅝≡™╢⅛│

≢⌂ↄ⁸ ─ ™─ ⇔↕╩ S3D ≢ ∆╢ ⁸1920/60i ≢│ ⅎ⅝╣≡™⌂

™↓≤⅜ ⅎ╠╣╢⁹ 

⌐⅔™≡│⁸↓─ ╩┤╕ⅎ⁸ⱨ꜠כⱶ꜠כ♩ ╩ →√ ≢

╩ ℮↓≤╩ ⇔√⁹ⱨ꜠כⱶ꜠כ♩ ╩ →╢ ⌐ ∂╢ ⅜№╢⁹ ╩

                                            
72) ▬fi♃כ꜠כ☻ ⁹ ⱨ▫כꜟ♪≢ ─▬ⱷכ☺╩ ∆╢─≢⁸ ⌐ 30 ⱨ꜠כⱶ≤⌂╢⁹  
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Full HD ⅛╠ HD ◘▬☼⌐ →╢↓≤≢№╢⁹ ─ Full HD ◌ⱷꜝ꜠◖כ♄כ─☻

Ɑ♇◒│⁸ ≢ 1080/60i 30 ⱨ꜠כⱶ/ ⁸60 ⱨ▫כꜟ♪ №╢™│ 1080/30p ⱪ

꜡◓꜠♇◦Ⱪ 30 ⱨ꜠כⱶ/ ≢№╢⁹1 ⌐ 60 ⁸≈╕╡ 60p ≢ ∆╢

⁸ ◘▬☼│ HD ─ 1280 720 Ⱨ◒☿ꜟ⌐ →╢ ⅜№╢ 720/60p ⁹ ⇔

™ ⅝┼─ ≤⇔≡↓─ ⅜ ⇔≡™╢≤ ⅎ╢⅜⁸ ─ ™⌐╟╢ ─

™╙ ∆╢ ╣⅜№╢─≢⁸ ⌐ ↑≡ ─ ╩ ∫√⁹ 

2013 ⁸ ≤⁸ ⌐≡⁸ ∆╢ ⌐ ⇔≡ 1080/60i⁸⅔

╟┘ 720/60p ⌐╟╢ ╩ ∫√ 3.9 ⁹ 

 
3.9 ⌐⅔↑╢ ≤ ⌐⅔↑╢  

 
≢ ⇔√ ╩ ™≡⁸ ⌐ ╦╢ ╩ ∫≡™╢ 10 ╩ ∫

≡ ╩ ™⁸≥∟╠─ ⅜ ╛∆™⅛ ⌐╟╢▬fi♃ⱦꜙכ╩ ∫√⁹

⁸10 ⅜ 720/60p ≢ ⇔√ S3D ⅜ ╛∆ↄ⁸ ⌐ ⇔≡╙⁸∕─

™⅜⌂™≤─ ≢№∫√⁹╟∫≡⁸ ⌐⅔™≡⁸ ⌐ ™╢◌ⱷꜝ

◦☻♥ⱶ⌐ 720/60p ≢ ⇔√⁹ 

 
4.2.2. ◦☻♥ⱶ─  

Gopro hero2 ╩ ™√ ─☻♥꜠○ │⁸ ─ ⇔™ ™╩ ⅛╠

≡™╢⅛─╟℮⌂ ╩ ≢⅝≡™╢⅜⁸◖fiⱤ◒♩⌂ ─√╘ ◘▬

☼╙ ↕ↄ⁸ ⌐ ⅜№∫√⁹⇔⅛⇔⁸2013 ⌐│ √⌐ Gopro hero3 כꜞꜞ⅜

☻↕╣⁸ ⅜ ⇔√√╘⁸ ⌐⅔™≡⁸ ╩ ™√☻♥꜠○ꜞ◓

╩ ⇔√⁹ 
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Gopro Hero3 ☻♥꜠○ꜞ◓ 

⌐ ⇔√ Gopro Hero2 ─ ≢⁸ ─ ⁸ ≤

╙⌐ ⇔≡™╢⁹ ─ Ɫ►☺fi◓│ ↕╣≡™⌂⅛∫√√╘⁸☻

♥꜠○ꜞ◓╩ ⇔√⁹ ┼─ ≢№╢√╘⁸☻♥꜠○ⱬכ☻╩ ⌂ ╡

↕ↄ∆╢√╘⁸◌ⱷꜝ ╩ ╖≈≈⁸◌ⱷꜝ─ ╡ ⇔⁸ ╡ ↑⁸ⱷ⸗ꜞ◌כ♪╛

Ᵽ♇♥ꜞ─ ⅜☻ⱶכ☼⌐ ⅎ╢ꜞ◓╩ ⇔√⁹╕√ⱦ♦○▪►♩ ╙ ≢⅝⁸

ⱡכ♩ PC ⌐╟╢∕─ ≢─ ╙ ≤⇔√ 3.10 ⁹☻♥꜠○ⱬכ☻│ 31

≢⁸ │ 95 Ⱶ♪ꜟ ≤ ⇔√⁹ 

 

 
3.10  Gopro Hero3 ☻♥꜠○ꜞ◓ 

 
4.2.3.  

╩ 2013 10 19 ⁸ ⌐⅔™≡ ⇔√

3.11 ⁹ ≤ ⱳ▬fi♩─ │⌂⅛∫√⁹ 

ⱳ▬fi♩ A,B,C─ ╩ 720/60p⌐⁸ ⱳ▬fi♩ B─ NX◌ⱷꜝ⌐ ⇔≡│⁸

S3D ─ ⌐⅔™≡│ 720/60p ─ ⅜⌂ↄ⁸ ╣√ ⅛╠ ╩ ∆

╢√╘⁸ ⌐ │⌂™≤ ⇔≡ 1080i ─ ─╕╕≤⇔√⁹ 
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3.11 ─  

 
4.3. ◖fi♥fi♠─  

⌐⅔™≡ ⇔√ ─ ╩ ™≡⁸ ┼─ ⌐

↑⁸S3D ◖fi♥fi♠≤⇔≡ ╩ ∫√⁹ ─ ⌐⅔™≡│⁸

─ │⁸ ™╙─≢╙ 20 │№╡⁸ ™╙─⌐⌂╢≤ ⌐ ┬ ╙№╢⁹

╛ │ ™ ⅛╠ ╕≢ ╦╣╢ │ 20 ╩ ⅎ╢√╘⁸ ≡

╩ ∆╢↓≤│ ⇔™⁹╕√ │ 30 ≤ ⇔√⁹ ⇔√ 20 ─

─ ⅛╠ 10 ╩ ⇔⁸ ◖fi♥fi♠ ╩ ∫√⁹ ≤╙ 2 ⅛╠ 4

⌐ ╘⁸ ┼─ ≤™∫√ ╩ ╡ ℮ ≢ ⌂ ╩ ⌐≈⌂←

↓≤╩ⱬ⁸≡⇔≥☻כ ⇔™ ⅝⌂≥⁸ ⌐ ╩ √∑ ↕∑╢√╘─ ╙

╡ ╣√⁹ 

╕√ ◖fi♥fi♠⌐⅔™≡│⁸ ─ ╩ ≡™╢╟℮⌂ ≢⁸ ╩ ⌐

↕∑╢√╘⁸ ≤∕╣⌐ ⇔√ ─ ≤ ─ ⌂≥─ ─╖╩ ⇔

√⁹ ╩ ∆╢ ⌐⁸ ≤ ⌂ ╩♥꜡♇ⱪ≤⇔≡ ⇔√

3.12 ⁹ 
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3.12 ─  

 
 



3  | 74  
 

◖fi♥fi♠⌐⅔™≡│⁸ ⱳ▬fi♩≢◖fiⱣכ☺▼fi☻ⱳ▬fi♩╩ ⇔≡⅔

╡⁸ ─ │ ⇔ↄ⌂ↄ⁸ ⇔≡ ⇔╛∆™ ≤⌂∫≡™╢≤ ⅎ╠

╣╢⅜⁸◖fi♥fi♠ ╩ ⇔√ ⌐ ⅎ≡⁸ ◦ꜛ♇♩⅜ ≢ ⌂

⌂─⅛╩ ∆╢ ⅜№╢⁹ 

 
 

5. ◖fi♥fi♠─ ≤  

⇔√ S3D ◖fi♥fi♠│⁸ ╛ ⌐⅔™≡ ↕

╣√⁹∕─ ⌐⁸ ⌐ ⇔≡─▪fi◔כ♩ ╩ ™⁸◖fi♥fi♠ ╩ ⇔√

⌐ ⅎ≡⁸ ◦ꜛ♇♩⅜ ≢ ⌂ ≢№╢⅛╩ ⇔√⁹ 

 
5.1.◖fi♥fi♠─ ⅔╟┘▪fi◔כ♩ ─  

⅔╟┘▪fi◔כ♩ ⁸ ▬fi♃ⱦꜙכ⌐╟╢ ⅝ ╡ │ ─ 3 ﬞ

≢ ∫√73)⁹ 

 
₈ ─ ⱨ▼☻♥▫Ᵽꜟ₉⌐⅔↑╢ ⅔╟┘▪fi◔ה♩כ ▬fi

♃ⱦꜙכ  

♩ⱷ▬fi▬ⱬfiה ₈ ─ ⱨ▼☻♥▫Ᵽꜟ₉ 

ה 2013 11 30  

ה 1F ☻♃☺○ 

ה ─  300   

∕─℮∟ ≤⇔≡ 75 ⌐▪fi◔ה♩כ ▬fi♃ⱦꜙכ⌐╟╢  

▪fi◔כ♩ ─ⱪ꜡☿☻  

1.◖fi♥fi♠ ⌐ ─ ╩ ⌐ ⇔ ╩  

2.◖fi♥fi♠ ⁸ ╩ ⁸∕─ ≢ ⇔≡╙╠℮ 

3. ≢ ╩  

 
 

 

                                            
73) 2013 8 31 ─₈  ₉ ⌐≡ ─ ≢№∫

√⅜⁸ ─√╘⌐ ⅜ ≤⌂╡⁸ ◖fi♥fi♠ ╙ ≤⌂∫√   
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₈  ₉ ▬ⱬfi♩Γ ─  ™↨ NOW!Δ⌐⅔↑

╢ ⅔╟┘ ▬fi♃ⱦꜙכ⌐╟╢ ⅝ ╡  

♩ⱷ▬fi▬ⱬfiה ₈  ₉ ▬ⱬfi♩Γ ─  ™↨

NOW!Δ 

ה 2014 2 1  

ה  1F A 

ה ─  200   

β ⌐⅔↑╢ ▬fi♃ⱦꜙכ⌐╟╡  

 
₈ ₉⌐⅔↑╢ ⅔╟┘ ▬fi♃ⱦꜙכ⌐

╟╢ ⅝ ╡  

♩ⱷ▬fi▬ⱬfiה ₈ ₉ 

ה 2014 8 30 8 31  

ה  1F A 

ה ─  250   

β ⌐⅔↑╢ ▬fi♃ⱦꜙכ⌐╟╡  

 
─ ╩ ⌐ ∆ 3.13, 3.14  

 
3.13 2013 11 30 ─  
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3.14 2014 8 30 ─  

 
─ 3 ﬞ ⌐⅔↑╢ ─℮∟⁸2013 11 ─₈ ─ ⱨ▼☻♥▫Ᵽ

ꜟ₉≢ ∫√ ≢│⁸ ─♃▬ⱶ☻◔☺ꜙכꜟ╩ ╖⁸ ⌐ ╣ ⅎ ≤

⇔≡▪fi◔כ♩⌐╟╢ ╩ ⇔√⁹╕√ ⌐⅔™≡│⁸♃▬ⱶ☻◔☺

╩ꜟכꜙ ╕∏⁸▬fi♃כⱣꜟ╩ ∑∏⌐ ╡ ⇔ ⇔⁸ ─ ╡╩ ⌐⇔

√√╘⁸◖fi♥fi♠ ─ │ ╢↓≤⅜ ≤ ⇔⁸▪fi◔כ♩⌐╟╢ │

╦∏⁸ ─ ≤ ─ ▬fi♃ⱦꜙכ╩ ™⁸ ╩ ↑√⁹ 



3  | 77  
 

5.2. ▪fi◔כ♩  

2013 11 30 ─₈ ─ ⱨ▼☻♥▫Ᵽꜟ₉≢ ⇔√▪fi◔כ♩ ╩

⇔⁸∕─ ≤ ╩ ℮⁹ 

 
─▪fi◔כ♩ ⌐⅔↑╢ │ 75 29 ⁸ 42 ⁸ 4

≢⁸ ≢│ 60 ⅜ 17 ≢⁸ ™≡ 60 16 ⁸30 16 ⁸10 14

≤⁸ ™ ⅛╠ ╩ ↑╢↓≤⅜≢⅝√⁹ 
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1 3D ╩ ╢─│ ╘≡≢∆⅛  

 
─⌡╠™ ⌐⅔™≡ S3D ╩╖√↓≤⅜№╢⅛≥℮⅛╩ ∆╢⁹

S3D ─ ⌐╟∫≡⁸ ─ ─ ⌐ ─ ⅜

≡™╢⅛⁸ ⅜≢⅝╢⁹ 

 
 3D ╩ ╢─│ ╘≡≢∆⅛  

 
 

─ 2 ─ ⱡ S3D ◖fi♥fi♠─ ─▪fi◔כ♩ ≤

∆╢≤⁸ ≢│ 3D ─ ⅜╒╓ ⌐ ⅛╣√⁹↓

╣│⁸ ⅛╠╖╢≤⁸ ⅜ ↄ⁸ ╩

∆╢ ⅜⌂™↓≤⅜ ⅎ╠╣╢⁹ 

 
 
 
 
 
 

  

!"#
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2 ⌐ ⌂≥≢ ╩ √↓≤⅜№╡╕∆⅛  

 
2 ─⌡╠™ ⌐ ╩ √↓≤⅜№╢⅛≥℮⅛⌐╟╢⁸ ◖fi♥fi♠⌐ ∆╢

─ ™╩ ∆╢⁹╕√ ─ ⌐ ∆╢

─ ≤─ ╩ ╢↓≤⅜≢⅝╢⁹ 

 
2 ⌐ ⌂≥≢ ╩ √↓≤⅜№╡╕∆⅛  

 
  

2 ─ ≢─▪fi◔כ♩ ╩ ∫√√╘⅛⁸ ─ ⅜

╩ ╘√⁹ ─ ≢▪fi◔כ♩ ╩ ∫√ ™│⁸ ⇔

√ S3D ◖fi♥fi♠⌐ ⇔⁸ ─ ╩ √ ⅜ ה

╩ ≈─⅛≥℮⅛╩ ∆╢↓≤≢№╢⁹ ─ ╩ ╢≤™℮

╟╡ ─№╢╙─│⌂ↄ⁸∕℮⇔√ ╩ ∆╢ ⌐ ⇔⁸

≢™⅛⌐ ⌐ ≠↑╠╣╢⅛⅜ ≢№╢⁹ ╩ ∆╢ ─

│ ≢№╢⁹ 
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3 3D ╩ ≡⁸ ⅜ ┘ ⇔√╡ ⅝╩ ∂√╡⇔╕⇔√⅛  

 
3 ─⌡╠™ ◖fi♥fi♠╩ ≤⇔≡ ≢⅝√⅛╩ ∆╢⁹ 

 
3 3D ╩ ≡⁸ ⅜ ┘ ⇔√╡ ⅝╩ ∂√╡⇔╕⇔√⅛  

 
 

3 ─ ₈╕№╕№ ∂√₉55 ⁸₈≤≡╙ ∂√₉31 ≤ 9 ↄ⅜ ╩

∂╢↓≤⅜≢⅝√ ≤⌂╡⁸ ◖fi♥fi♠─ ⅔╟┘ │

⌐ ⅜⌂™↓≤⅜ ⅎ╠╣╢⁹⇔⅛⇔⁸₈№╕╡ ∂⌂⅛∫√₉

₈ ⅛╠⌂™₉│ 10 №╡⁸∕╣⅜ ─ ⌐╟╢╙─⌂─⅛⁸

◖fi♥fi♠─ ⌐≈™≡ ∆═⅝≢№╢─⅛│

≢⅝≡™⌂™⁹╕√ 5 ─ ─ ⌐╙ ⇔⁸∕─ ⌐╟∫

≡ ∆═⅝⅛≥℮⅛╩ ∆╢⁹ 
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4 ⌐ ≢ ─ ╩ ≡™╢╟℮⌂ ⌐⌂╡╕⇔√⅛  

 
4 ─⌡╠™ ◖fi♥fi♠─ ⌐╟∫≡⁸ ─ ╩ ∂ ╢↓≤⅜≢

⅝√⅛╩ ∆╢⁹ 

 
4 ⌐ ≢ ─ ╩ ≡™╢╟℮⌂ ⌐⌂╡╕⇔√⅛  

 
 

4 ─ ₈≤≡╙ ∂√₉⅜ 54 ⁸₈╕№╕№ ∂√₉⅜ 37 ≤⁸9 ─

⅜ ─ ─ ╩ ∂ ╢↓≤⅜≢⅝√≤ ⇔⁸ ◖fi♥

fi♠─ │ ≢№╢≤ ⅎ╢⁹⇔⅛⇔⁸50 │ ≢⅝╢

╩ ⇔√ ≢ ☻♃☺○☻Ɑ⁸≡™⅔⌐☻כ ⌐ ™╢◦ꜟ

Ᵽכꜞ◒☻כfi│ 100 ▬fi♅≢№╢⁹ ≢╙№╢╟℮⌐⁸ ◘

▬☼─ ↕↕╩ ∆╢ ╩☼▬◘fiכꜞ◒☻⁸╘√√™╙ ≢

⅝╣┌⁸╟╡ ™ ⅜ ╠╣╢↓≤╙ ⅎ╠╣╢⁹ 
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5 3D ╩ ≡⁸ ─ ╣╛ ⅜ ↄ⌂╡╕⇔√⅛  

╕√ ∂√ ⁸≥─╟℮⌂ ⌐∕℮ ∂╕⇔√⅛  

 
5 ─⌡╠™ ◖fi♥fi♠─⁸S3D ≤⇔≡─ ╩ ∆╢⁹ ◖fi♥fi

♠╩ ∆╢ ≢ ⇔√ ─⁸ ─ ╩ ∆╢⁹ 

 
5 3D ╩ ≡⁸ ─ ╣╛ ⅜ ↄ⌂╡╕⇔√⅛  

 
 

╟╡ 

ה ⁸⅔╤∟ 

ה ↄ ≡╢≤ ⅜ ╣╢ 

ה ⅜ ┘ ⅜∫≡™╢≤↓╤ 

─∟╤⅔ה  

ה ⅛╠─▪fi◓ꜟ≢ ∆ ⌐☼꜠╩ ∂√ 

ה ≥╙╩ ⅎ╢  

 
5 ─ ₈№╕╡ ∂⌂⅛∫√₉45 ⁸₈╕∫√ↄ ∂⌂⅛∫√₉40 ≤ 85 ─

⅜ ╩ ∂⌂⅛∫√≤ ⇔≡⅔╡⁸ ◖fi♥fi♠─

│ ≢№╢≤ ⅎ╢⁹⇔⅛⇔ ─╟℮⌐⁸ ₈

₉⌐⅔™≡ ⅔╤∟ ⅜ ⅛╠ ╩ ↄ ╛⁸ ─

◌ⱷꜝ ⌐ ⅛∫≡ ╩ ╘╢ ⌐⅔™≡│ ╩ ∂╢

⅜™√⁹ ⅜ ⅛™Ɽכ♥▫◒ꜟ ≢№╢─≢ ⇔≠╠

⅛∫√╙─≤ ⅎ╠╣╢⁹ 
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6 ⅜№╣┌ ╙ ─ ╩ √™≤ ™╕∆⅛  

 
6 ─⌡╠™ ┼─ ⌐ ⅎ⁸S3D ⌐ ∆╢ ─ ╩ ∆╢⁹╕

√ ─ ⌐╟╡⁸ ╩ ≤⇔√ S3D ◖fi♥fi♠⅜

⌂ ≢№╢⅛⁸ ◖fi♥fi♠─ ⅜ ≢№╢⅛╩ ╢⁹ 

 
6 ⅜№╣┌ ╙ ─ ╩ √™≤ ™╕∆⅛

  
 

6 ─ ₈≤≡╙ ∂√₉⅜ 56 ⁸∕⇔≡₈╕№╕№ ∂√₉⅜ 29 ≤⁸ ╦∑

≡ 85 ≤⌂╡⁸S3D ⌐ ∆╢ ─ ↕⅜℮⅛⅜ⅎ╢⁹╕√◖fi♥

fi♠ ─ ⌐╟∫≡⁸ ─ ⌐ ⅜ ∂╢≤ ⅎ╠╣╢√╘⁸

◖fi♥fi♠─ │ ⌡ ≢№╢≤ ∆╢⁹ ≢№

╢ ╩ ≤⇔√ S3D ◖fi♥fi♠─ ─ │ ≢⅝⁸

╩ S3D ≢ ⁸ ∆╢↓≤─ │№╢≤ ≢⅝√⁹

│⁸ ◖fi♥fi♠≢ ⇔√ ╩ ─ ╩ ≤⇔≡

⇔⁸∕─ ╩ ⇔≡™⅝√™⁹ 
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5.3. ▪fi◔כ♩ ⌐≈™≡─  

◖fi♥fi♠⌐ ∆╢▪fi◔כ♩ ╩ ⇔⁸ⅎ╠╣√ ╟╡⁸≥─ ⌐ ⇔

≡╙ ™ ╩ ↑≡™╢↓≤⅛╠⁸ ╩ ≤⇔≡⁸S3D ◖fi♥fi♠

╩ ⁸ ∆╢↓≤│ ⌐ ≢№╢≤™℮↓≤⅜ ╠⅛⌐⌂∫√⁹╕√ ◖fi♥

fi♠⌐⅔™≡ ⇔√◖fi♥fi♠─ ⅜ ≢№╢↓≤╙ ≢⅝√⁹ 

╕√ ⌐⅔™≡ ⇔√ ─ S3D ⌐ ⇔≡│⁸ ╟╡₈

ↄ≢ ≡™╢ ∂⅜⇔√₉⌂≥─ ⅜№╡⁸╕√ ▬fi♃ⱦꜙ₈≢כ│∂╘≡ √

▪fi◓ꜟ≢ ⅜№∫√₉≤─ ╙№∫√√╘⁸ ⌂ ≢№╢↓≤⅜

╠⅛⌐⌂∫√⁹ ≢ ╩ ℮ 5 ⌐⅔™≡⁸₈ ─▪fi◓ꜟ⅛╠─ ⌐☼꜠

╩ ∂√₉≤─ ╙№╡⁸ ─ ╙№╢↓≤⅜ ⅛∫√⁹ ─ ≤⇔√

™⁹ 

╕√ 3 ≢ S3D ╩ ≢⅝⌂⅛∫√ ─⁸∕─ ⅜ ─ ⌐╟

╢╙─⌂─⅛⁸ ⇔√ ⌐╟╢╙─⌂─⅛⁸ ∆╢ ⅜№╢⁹ 

⌐ ∆╢ ≢ ⅛∫√─⅜⁸ ₈ ₉⌐⅔↑╢ ─ ⌐≈™≡

≢№∫√⁹ ⌐ ⅜ ↄ ─ ≢ ╩ ∂√ ⅜ ⅛∫√⁹S3D

≢ ⅜ ⌂ ⌐Ɽכ♥▫◒ꜟ ⅜№╢⁹ │Ɽכ♥▫◒ꜟ─╟℮⌐

⅛⌂◄꜠ⱷfi♩⅜ ⅝ ╠↕╣≡™╢ ⌂─≢⁸ ≠╠↕╩ ∂√ │ ⌂ↄ⌂

™≤ ⅎ╢⁹ │ ⌐ⱨ꜠כⱶ꜠כ♩ ╩ →≡╟╡ ─ ⅝╩ ⅎ╢↓≤≢⁸Ɽ

ꜟ◒▫♥כ ⌐ ⇔≡╙ ─⌂™ ⅜ ≢№╢⅛╩ ╡√™⁹ 

╕√₈ ⅜ ╩ ⅎ╢ ₉≢ ⅛∫√≤─ ╙№∫√⁹↓─ ≢│⁸ ⅜

⅛╠ ⌐ ╡⁸ √∟╩ ™ ∆ ╩⁸ ⌐ ⇔√◌ⱷꜝ╩ ⇔⁸Ɫfi

♦▫≢ ⇔≡™√⁹ ≤⇔≡Ⱪ꜠─ ™Ɫfi♦▫ │⁸S3D ≢

∆╢≤ ↄ⌂╢ ⅜№╢⁹ ⅜ ╩ ™ ∆ │⁸ ╕ⅎ╢↓≤≢ ⅜↔

╩ ⅛╢≤™℮⁸ ⌐⅔™≡ ⌂ ≢№╢─≢⁸ ─⌂™ ╩

∆╢√╘⁸☻♥▫♦▫◌ⱶ╩ ∆╢⌂≥Ⱪ꜠─⌂™ ╩ ∆╢ ⅜№╢⁹ 

⌂⅔⁸▪fi◔כ♩ ⌐⅔↑╢ │⁸ 3 ⌐╕≤╘≡™╢⁹ 
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6. ╕≤╘ 

⌐⅔™≡ ⇔√ S3D ◖fi♥fi♠│⁸ ╛ ⌂≥

─ ┼ ∟ ╪≢ ∆╢⁸™╦╝╢₈ ₉╩ ≤⇔≡™╢⁹↓╣╕≢

─ ╩ ⇔≡⁸ ─ ⅜ ⇔⁸ ◖fi♥fi♠┼─ ─ ↕⅜ ⅎ√⁹

─ ╩ ⇔√ ⅜ ⌐ ≢№∫√ ⌐⅔™≡▪fi◔כ♩

╩ ∫√⁹ ⌂ ─ ™⁸ ╛ ╩ ╡ ↄ ⅜⅛╡ ⌂ ╩ ╢

─ ─ │ ⌐ ⌂╙─≢№╢⁹ 

▪fi◔כ♩ ╩ ⇔⁸ⅎ╠╣√ ╟╡⁸≥─ ⌐ ⇔≡╙ ™ ╩ ↑≡

™╢↓≤⅛╠⁸ ╩ ≤⇔≡⁸ ⌐ S3D ◖fi♥fi♠─ ⁸

⅜ ≢№╢≤™℮↓≤╩ ╠⅛⌐⇔√⁹╕√ ◖fi♥fi♠⌐⅔↑╢ ⅜ ≢№

╢↓≤⅜ ≢⅝√⁹ 

≤⇔≡│⁸ ⅜ ╩ ↄ ≢ ™╠╣╢ ─ ≢⁸ ╩ ∂╢ ⅜

ↄ ⅛╣⁸ ─∟╠≈⅝─ ╩ ⌐ ℮ ⅜№╢↓≤⅜╦⅛∫√⁹╕√

─ ∟ Ɫfi♦▫ │⁸ ≤⇔≡Ⱪ꜠⅜ ∆╢√╘ ╢

≤ ≠╠ↄ⌂╢√╘⁸ │ ⌐ ⇔⁸ ⇔√◌ⱷꜝ꞉כ◒⅜ ≢№╢↓≤⅜

╦⅛∫√⁹◌ⱷꜝ─ ⅝│ ↕╣╢⅜⁸⅛┬╡≈⅝─▪fi◓ꜟ╛ ⱳ▬fi♩╩ ╛

∆⌂≥⇔≡⁸ ⌐⌂╠⌂™ ─ S3D ◖fi♥fi♠ ╩ ∆╢↓≤⅜ ≢

№╢⁹ 

╕√⁸ ─ ⌐│⁸ fiכꜞ◒☻ ⅜ ↕™√╘ ⅜⌂™⁸≤™∫√

╙ ↕╣√⁹ ₩ ╩ ≢⅝╢ ─☻Ɑ⁸≡™⅔⌐☻כ ▬fi♅

≢fiכꜞ◒☻─ ⇔√≤↓╤≢⁸⅛┬╡≈⅝─ ⅛╠ ≡™╢⁸≤™∫√

│ ≢⅝≡│™⌂™⁹ ≢ ╩ ∆╢⌐│⁸IMAX ⌂≥─ ☻◒ꜞ

╩fiכ ⇔≡ ╩ ∆╢↓≤≢ ≢⅝╢⅜⁸ ⌐⅔™≡│⁸ ─

≢ ⌂ ╩ ∆╢√╘⁸ │fiכꜞ◒☻ ≢№╢⁹

╕√ ⌐⅔™≡│⁸ ╩ ⇔√↓≤≢⁸◦ꜟⱣכꜞ◒☻כfi╩ ≤∆╢

↓≤⅜ ≤⌂∫≡⇔╕™⁸∕╣⅜ ≤⌂∫≡™╢⁹◦ꜟⱣכꜞ◒☻כfi╩ ⅝ↄ∆

╢√╘⌐│⁸∕╣⌂╡─ ⅛╡⌂ⱨ꜠כⱶ⅜ ≤⌂╢⁹ 

╕√⁸ ∂◘▬☼ ⌐fiכꜞ◒☻─ ≤ ─▬ⱷכ☺╩ ↕∑≡

∆╢↓≤⅜ ⌂─⅛≤™℮ ╙№╢⁹▪fi◓ꜟ≤⇔≡│ ⌂ ╩ ⅎ╢↓≤⅜

≢⅝≡ ⌂─│ ≢⅝√⅜⁸ ─╟℮⌐⁸ ⌐⌂╣┌⌂╢╒≥⁸ ⅝│

↕╣ ─ √ ─◘▬☼⅜ ↕ↄ⌂∫≡⇔╕℮ ∕℮™∫√ │ ╠╣⌂⅛∫
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√⅜⁸ ▬ⱷכ☺─ ≢№╢ ⁹ ▬ⱷכ☺─ ╪∞Ɽכ☻Ɑ◒♥▫Ⱪ╩ ⇔⁸

♩ꜞⱵfi◓∆╢↓≤≢⁸ ─◘▬☼╩ │≢⅝╢⅜⁸∕℮∆╢≤ ⌐ ⅜╢▬

ⱷכ☺─ ⅜ ⌂╦╣≡⇔╕℮⁹ ─ ↕≤ ─ ⅜╡╩ ∆╢√╘⌐≥℮

∆═⅝⅛⁹ 

∕↓≢ ≢│⁸ ─ ↕⁸↕╠⌐ ─ ⅜╡╩ ≢⅝╢ ⌐╟╢

⌐≈™≡ ∆╢⁹S3D ∞↑≢⌂ↄ⁸ ─ ╩ ∆╢ ≢

│⁸ ◖fi♥fi♠─ ∞↑≢⌂ↄ⁸ ─ ⌐≈™≡╙ ∆═⅝≢№╢⁹

≢│⁸◦ꜟⱣכꜞ◒☻כfi⅜ ≤⌂╢ ≢│ ⅜№╢≤ ⇔⁸▪◒♥▫

Ⱪ◦ꜗ♇♃כ ⌐ ⇔√⁹▪◒♥▫Ⱪ◦ꜗ♇♃כ │ │fiכꜞ◒☻─ ≤

⇔⌂™√╘⁸ ─ ╛○Ⱪ☺▼◒♩⌂≥⁸ ⌐ ⅜⌂™⁹ ≢ ∆

╢ ⌐╟╢ ⌐│ ≢№╢⁹ 

⌐╟╢ ⌐ ∆╢ ≤∕─ │⁸ ≢ ╠⅛⌐∆╢⁹ 
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�É�ß�ª�™�¡�±�ž�s�M�•�Ù�]�_�^�W�Z�8�•���G�€�c�«�±�ª�œ
²�/�†�/�
�_�M�•�G�\�†�S�f

�\�K�Z�>�~�

¶�¸9��b�M4Š�«�Ì�î�«�†#Ý�8�•���œ�
�ž�s�b�S�u�_�‹0¿
²�/�†�/�
�_�M�•

�G�\�c�Y�•+��^�b�[�
�G�:�K�S�g�'�c4:�)�[�c�^�8���¤0¿�b�«�Ì�î�«�_�¨8� �f&g �b�Ù)�

�s�†�_
°�M�•�_�c�

Æ
��?�}�b�ž�s�@�²8r�\�^ �•��  

�•%Ê'2�_�>�8�Z�c�
1Ï�S�w�¨% $×�e�ì�º�v�­�å�±�î�_�–0¿�b1Ï�S&„�&6õ4�2(�q�Ž&g�«

�Ì�î�«�†�g*ƒ�\�K�Z�
�Q�G�_0¿*(�[�A�•�§�–�¬�†�•���K�Z�ž�s�©�«�¸�Ò�b0¿0£�†/œ�W�S

>&�W4.6>'��  

�•�ž�s�©�« �¸�Ò�†0¿0£�M�•�_�6�S�~�
�è�W�b�G�\�_$��–�K�S��  

>&1>' �Ü�” �ž�s �[�^�C�
 �f&g �«�Ì�î�«
Æ�[�É�ß�ª�™�¡�±�†0¿*( �
�ž�s�M�• �G�\  

>&2>'�Ç6ë�b�È�¹0i5��
�¶%$0i5��†�Î
@�[�•�Â�î�[�A�•�G�\  
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>&3>'�È�¹0i5��
�¶%$0i5�
Æ�_�É�ß�ª�™�¡�±�î�†0¿*(�K�^�8�G�\  

�d�^�>�
�È�¹�
�¶%$0i5��c�
�G8��†�[���[0{�S���œ�b(
�V�\�M�•��  

�è�V�b�²�ó�?�}�
�É�ß�ª�™�¡�±�î�c
²�Z6·29*…�b�‹4Š�_4Ä*(�M�•�²0[�@�6�•��6·29*…

�_�Q�b���_�8�•�¤0l�†�Z�<�•�S�u�_�
�É�ß�ª�™�¡�±�î�b�Ñ�~�†�^�C�M�G�\�c�q�*7H�b�²

�ó�[�6�•��  

 

 
�W4.6�� �ž�s"g�#�†�©�Ñ�×�Þ�î�©�Ù�å�K�S CG �–�Ó�î�ª  

��

��
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���������� �6���'�Î
@�¨8� �f&g �«�Ì�î�«�b�S(� ��

�f&g �«�Ì�î�«�c�
�‘�^�±�Û�±�«�Ÿ�Õ�å�Ã�« 
Æ�b�
�œ 4m�
 9×�I 2.34m�
 �ß/œ�A 7m �b

��9‚�
 �†#Ý�8�Z �
 �G8��@�œ3.65m�
9×�I 2.33m�
 �e�‘�h8��@�
�œ 3.5m�
9×�I 2.33m �b

�ž�s8��†&��–�[�A�•�|�: �_ 0¿0£�K�S���G8��\�^�•�h8��_�c�
�¥�å�­�å�º�x4Ä)z�•�Â�î�@

�h�_0¿*(�I�€�
�‘8��\�^�•�h�_�c�
�Â�Ý�¥�½�î�_3û�L�•'F�@�6�•���Q�€�}�†7ƒ�M�S�u�_�


�Œ�ß�\�«�³�Þ�å�Î�î�»�[�‚�S�_�h8��†�D�8�K�
�w2
�I�€�Z�8�•$Ñ,
�b�h�¡�ß�« 82)�†2��~

�Ü�E�S���r�S�Ë8��_�v� �L�C�h�¡�ß�«�†2��~�
�³�­�_�c-ç�m�b�«�³�Þ�å�Î�î�»�†2��~�X

�E�S >&�W4.7>'>&�W4.8>'��  

 
�W4.7�� �¢�Ü�µ�»/²&g�_�|�•�ž�s(
�V�b&�1�  

 

 
�W4.8�� �h8�#Ý�Œ�ß�b�D�8  

                                            
82)�� �©�å�¥�î�Ý �� �Å�µ�¢�š�î�« �� �É�ß�ª�™�¡�±�î#Ý�¡�ß�« �� BA6529  
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���������� �f&g ��9‚�_�>�E�•0{0i�)*( �>�|�g�f&g(
�V �b0¿�� ��

�É�ß�ª�™�¡�±�î�†0¿*(�M�•�S�_�
�•%Ê'2�_�>�E�• �f&g ��9‚�[�
0{0i�)*(�†0¿���K�S��

9×�I 30cm �b�Ô�Ê�_�Ù�~6·29�M�•�g�'�[�
0{0i2¥7³�† 2.5m �\0¿���K�S���Q�G�?�}�
 �Ù

�)
Æ%Q0…9×�b�¹�’�Í�†�•�<�S9×�I�?�} �b0i!l �[ 83)�
 �È�¹0i5� 188 �Ø�
�¶%$�W�‰ 80 �Ø�


�¶%$�V�‰55 �Ø�†2x�<�•(
�V�† �f&g �š�Ü�”�\�K�Z0¿���K�S >&�W4.9>'��  

 
�W4.9�� �f&g��9‚�_�>�E�•�Î
@�f&g(
�V  

 

���������� �É�ß�ª�™�¡�±�î�b0¿*( ��

0{0i�)*(�b0¿���_�œ�ƒ�O�
�É�ß�ª�™�¡�±�b�)*(0¿���†/œ�W�S���•'v 4.1.�b$��–!l�|�~�


6·29*…�?�}�É�ß�ª�™�¡�±�î�b�Ñ�~�†!“�C�K�
�I�}�_6·29*…�b�s�@ �f&g 8��_�o�Î�K�^�8�|

�:�^�)*(�_0¿���M�•�²0[�@�6�•��  

�• �f&g ��9‚�_#Ý�8�S�É�ß�ª�™�¡�±�î �c BebnQ 0� TH682ST �[�6�•�� FullHD �"!”!l

�É�ß�ª�™�¡�±�î�[�
 1.5m �b�ž�U2¥7³�[ 100 �–�å�³�b�±#ì8� �f&g �@�•+��[�6�•>&�W 4.10>'��  

�É�ß�ª�™�¡�±�î�b0¿*("g�#�†�è�W�_&g�M>&�W 4.11>'��  

                                            
83)���Ù�)
Æ%Q0…9×���c�B�Ç#è�ê�¹�’ 7759mm�
 AIST �Ç�/�¹�î�±�Ë�î�« 1991-1992�

https://www.dh.aist.go.jp/database/91 -92/data/list.html �� >&2018.1 �g!·>'   
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�W4.10�� BenQ TH682ST  

 

 

�Ë�l�b�ž�s�_6õ�K�Z�
�³�­9×�b�D7H�?�}���(�^�ž�U2¥7³�†&��–�[�A�N�
>/�Ž�b�É�ß�ª

�™�¡�±�[�c�Ë8�
²�Z�†�ž�s�[�A�^�8�G�\�@�8�Â�K�
>0�Ž�É�ß�ª�™�¡�±�†�G0¿�K�Z�Ë8�
²

�Z�†�•�Â�î�[�A�•�|�:�_�K�S���r�S�³�­�l�b�ž�s�c�
6·29*…�b*ü�‹�?�}�
�d8��Ñ�Û�î�†

#Ý�8�Z�o�U�I�O�
�³�­8�
²�Z�†�•�Â�î�[�A�•�|�:�_0¿*(�K �S>&�W4.12>'��  

 
�W4.11�� �É�ß�ª�™�¡�±�î�b4Ä*(�W  � � � � � �� � � � � ��� �W4.12�� �V8��?�}�b>0�Ž�j/œ�ž�s�\�d8�  

�Ñ�Û�î�†#Ý�8�S�o�U�ž�s  

 

6·29*… 

0{0i2¥7³  

2.5m 

�É�ß�ª�™�¡�±�î�†6·29*…�b
�‹�‰�_4Ä*(  
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�������•�Ó�Û�©�«�¸�Ò�b0¿0£�>�|�g�S(� ��

 

���������������� �Ø �9�5�•�Ó�Û�b#'"g�\�•��9‚�_�>�E�•�Ü�s�©�«�¸�Ò�\�b4*�8 ��

�•%Ê'2�_�>�E�• S3D �¨8��Ü�s�©�«�¸�Ò�b1��Â�b�S�_�
 VR �(5��_�>�E�• 360 �Ø�Ü�s

�•+��^�•�Ó�Û�©�«�¸�Ò�b#'"g�_�X�8�Z3Ù�m�•��3Æ�º�[�c 360 �Ø�]�G�[�v0b�û�O�•�Î
@

�¥�å�¸�å�¶ �@ Youtube �[�v4Ä�™�I�€�
6·29*…�c�d�w�b�«�Ð�î�º�Ç�›�å�_(F�Æ�¦�î�¢�Ý

�†/æ%T�M�•�G�\�[(F�"�_ VR #”�C�†�m3M�_�&�K�t�G�\�@�[�A�•�|�:�_�^�W�S���Q�b#”�C

�†�/9‚�M�•�_�c�
�r�N 360 �Ø�b�Î
@�†0°6��K�^�E�€�d�^�}�^�8��+¬�S�[ 360 �Ø�b�Î
@

�†�Ü�s�K�Z�«�Ð�î�º�Ç�›�å�[�&�K�t+¬�k�ö)��b�Ù)��s�†�8�W�S
›9Q�E�\�K�Z�
 Ricoh �@

6ä$Î�K�S 360 �Ø�•�Ó�Û�F THETA �G�@�6�• 84)�� 2013 �º�_$Î�Ž�I�€�S'¨�M�a�æ�b THETA

�c�
7ü�F#ì
@�[�6�•�@ 360 �Ø�b�–�Ó�î�ª�@0°6��[�A�•�v�b�[�6�W�S�� 2014 �º�_�c�·#ì

�v0°6��[�A�•'¨�§�a�æ�@$Î�Ž�
�è7F0°6�#ì2A�x�µ+��†�±�A�C4
�ì�I�O�
 2017 �º#'�~�[

�c 4K30P �b9×#ì2A 360 �Ø�Ü�s�@�•+��\�^�W�S�� �^�>�•0����c�
 S3D �Î
@0°6��b�«�Ì�µ

�¡�c�w�K�Z�8�^�8�� S3D 0°6��v�•+��^ 360 �Ø�•�Ó�Û�c�
 NOKIA �@6ä$Î�K�S�FOZO85)�G

�x Shenzhen Arashi Vision Co., Ltd �@6ä$Î�K�S�FInsta360 �G�^�]�@�6�• 86)�� OZO �_�X

�8�Z�c�
0i5�0…�c 195�r�Þ�å�¬�†�š3U�
 8 �¶�b 2K�™2K �­�å�§�î�†�â�U�
�©�î�Ò�Þ�«�^


²�³�Ø�Î
@�†#Õ�B�[�A�•�� �”�¡�©�Ù�å�•�Ó�Û�\�ç�d�€�• �`�º�[>2 K �Î
@�@0°6��[�A�• �|

�:�_�^�~�
9×#ì2A�ì�@4
�‡�[�8�•���K�?�K�
�G�€�}�†�•%Ê'2�_�>�8�Z�Ü�s�µ�þ�\�K�Z�_


°�K�^�?�W�S��9×#ì2A�_�^�W�Z�c�8�•�@�
�­�å�§�î+¬�/�@�`�º�[�6�•�b�[�
�/4Š�b
Ì#'

�_�E�?�W�S�~�
�ª�b��8��[�6�•�\�¤�–�å�@�V�@�~�À�–�¬�@
°�• >&�W4.13>'�� �r�S�
 OZO

�b�|�:�_ S3D 0°6��@�•+��^�µ'��v�6�•�@�
 S3D 0°6��c 360 �Ø�M�m�Z�_�û�W�Z�[�c�^

�C�
�G8��†�p�°�\�K�S7H�}�€�S4Š�(�b�s�[�
�Ø3¶�c>0 D �_�©�Ç�º�M�•�|�:�^�Ù�]�\�^�W

�Z�8�•���•%Ê'2�_�>�8�Z�c�
'¨>1'v�[3Ù�m�S�|�:�_�
�]���^�”�å�¢�Ý�?�}�b�Ü�s �†�S�f

�\�K�Z�>�~�
 360 �Ø�•�Ó�Û�[�c�
���(�^ #ì2A�†&��–�[�A�N�
�•�Ó�Û�á�î�¡�_�v�D7H�@$Î

#Õ�K�Z�K�r�:���r�S �G8��–�Ó�î�ª#Ý�c�Þ�å�¬�º�n�º�b�•�Ó�Û�†�G#Ý�K�^�E�€�d�^�}�^�8��

�Q�K�Z�G8��
�e�‘�V�W�M�m�Z�†�ö�• S3D �[
Ì#'�M�•�Ù�]�\�^�W�Z�8�•�b�[�
 360 �Ø�•

�Ó�Û�c�G#Ý�O�N�
�•��9‚�S #Ý�b S3D �•�Ó�Û�Ü�¢�©�«�¸�Ò�†0¿0£�
�S(��K�S��  

                                            
84) Ricoh THETA V >*https://theta360.com/ja/about/theta/v.html .��  >&2018.1 �g!·>'   
85) NOKIA �FOZO�G, NOKIA �c OZO �b6ä$Î�†)
�¢�K�S�\$Î/²�� 2017.10��   
86) �F Insta360 �G, https://www.insta360.com/product/insta360 -pro/?inspm=77c1c2.77102f.0.0��  >&2018.1 �g!·>'  
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�W4.13�� Insta 360 �_�|�•�ª6ë�Ü�s���/4Š�b�¤�–�å�V�¼�_�|�~ �·�A�b0Ž
@�Ø �@(’�C�^�•  

 

�����������Ü�s�¸�«�º�_�|�•�©�«�¸�Ò�_�G#Ý�M�•�•�Ó�Û�b4E���\�©�«�¸�Ò�S(� ��

'¨>1'v�_�>�E�• 1Ï�S&„�&�b S3D �Î
@�¥�å�¸�å�¶�D�8�_�>�E�• �w� �ö�b�è0É�|�~�
3Æ

�K�Ü�s�?�}2¥7³�†*(�8�S�Ü�s�r�[�
0
�X�b�”�å�¢�Ý�?�}&„�&�Š�†�
�<�•�g�'�@�q4:�[�6

�•�G�\�?�}�
 �•%Ê'2�_�>�E�•�Ü�s�©�«�¸�Ò�c�
�p�°�†�Þ�å�¬�º�n�º�b�`�º Full HD �•�Ó

�Û�†#Ý�8�•�G�\�_�K�S�� �r�S �Ø3¶0i5��b0°6�4Š�_6õ�K�Z�c�
� �L�C�Þ�å�¬�º�n�º�b� �º

�•�Ó�Û�†�G#Ý�M�•�?�
�`�º�b�”�¡�©�Ù�å�•�Ó�Û�†�G#Ý�M�•�?�†�ô���M�•�S�u�_�
�Ü�s �¸

�«�º �†/œ�W�S��  

 

���������������É�ß�º�±�–�É�q�S(��\ '¨�M�G�Ü�s �¸�«�º ��

>&1>'�É�ß�º�±�–�É�q�b�S(� ��

�É�ß�º�±�–�É �q�†�è�W�b�µ�þ�†#Ý�8�Z�S(� �K�S >&�W4.14>'��  

�Q#Ý�K�S�µ�þ  

�í�p�°4Š �� �•�Ó�Û>8 Blackmagic  Micro Cinema Camera �� >0�Ž 

� � � � � � � � � ��Þ�å�¬>8 Samyang 3.5F/7.5mm �Ç�•�µ�©�×�”�–�Þ�å�¬ �� >0�¶ 

�í�Ø3¶0i5� �� >&�e�‘>'�v� �L�Ù�] ��  

�í&�1��>�|�g0°6�#Ý�Ô�½�±>8 Blackmagic  Video Assist �� >0�Ž 

 

�V0°�•�Ó�Û�†>0�Ž�j�4�[���K�S S3D �Ü�¢�†�
�•�d�K�S�”�Ý�Ñ�È�V�b>1'à�d�_�[���K
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�S���e�‘�b�Ü�¢�c�
 'Â�/�\4Ä)z�@�¸�î�K�6�ƒ�^�8&ì�Ø�_�
6ë7x�†0ï�u�
 �p�°�Ü�¢�?�} 45

�Ø�e�‘�_
4�E�S"g�Â�[�[���K�S ��  

�^�>�
'¨�M�G�Ü�s �¸�«�º �_�>�8�Z�c�
�V0°�b�•�Ó�Û�†�G#Ý�M�•�?�
�r�S�p�°�\�e�‘�b

�–�Ó�î�ª)��œ�@�•+��?�]�:�?�†&�1��M�•�S�u�
�e�‘�b�Ø3¶0i5�4Š�b�s�b0°6��_�\�]�u�


�V�‰�>�|�g �W�‰�†0°6��M�•�•�Ó�Û�c0¿*(�K�Z�8�^�8 ��  

 

�W4.14�� �É�ß�º�±�–�É�q  

 

>&>0>''¨�M�G�Ü�s�¸�«�º  

'¨�M�G�Ü�s�¸�«�º�†�
��7•�_&„�&�b�Ê(á/œ�¦�@/œ�ƒ�€�S1Ï�S�w�b%¼�ë�È
µ�­&„&k�_�Z

/œ�W�S��  

�í �Ü�s�¥>8 �� 2016 �º �� 10 �v 15 �¥  

�í �Ü�s���d>8 �� 1Ï�S�w�‚2°�u �� %¼�ë�È
µ�­&„&k 

�í �Ü�s0¿�� >&�Ç�›�î�Ð�µ�º>' >8�� 1080/60p 

 

�•%Ê'2�_�>�8�Z�c�
&„�&�b+Ù�†3Æ�K2¥7³�?�}�Ü�s�M �• �È0i5� /²#'�†�� #'�M�•�G�\�@�²

8r�[�6�•�?�}�
'¨�M�G�Ü�s �¸�«�º �_�>�8�Z�c�
�•�Ü�s�©�«�¸�Ò�†#Ý�8�Z3Æ�K�Ü�s�b�s�†

/œ�8�
 �e�‘�b�–�Ó�î�ª�@�©�î�Ò�Þ�«�_�p�° �b�Î
@ �\�«�¸�•�µ�³�[�A�•�?�†&�1��K�S ��  

 

>&>1>''¨�M�G�Ü�s�¸�«�º�b)��Ý  

Blackmagic  Micro Cinema Camera �c�
�¥�å�Ã�¡�º�^�•�Ó�Û�[�6�~�^�@�}�
�­�å�§

�î�@�±�A�C�
9×#ì2A�^�Î
@�†0°6��[�A�•���p�°4Š�T�E�[�^�C�
�e�‘�v� �L�C�
�è�ª�†�e

�ƒ�N9×(­(ý�^�Î
@�†0°6��M�•�G�\�@�[�A�S���K�?�K�¥�å�Ã�¡�º�\�c�8�<�
�p�°�\�e�‘�b
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�Ü�¢�b2¥7³�@�6�~�
3Æ�K�Ü�s�[�b�©�î�Ò�Þ�«�^�«�¸�•�µ�³�å�¢�c�[�A�^�?�W �S>&�W4.15>'����  

�G�b�G�\�?�}�
 �p�°4Š�c9×#ì2A�?�X�Þ�å�¬�º�n�•+��^ Blackmagic  Micro Cinema 

Camera �†�G#Ý�K�S�r�r�[ �
�Ø3¶0i5�4Š�c�|�~�¥�å�Ã�¡�º�[9×#ì2A�^0° 6��@�•+��^�”�¡

�©�Ù�å�•�Ó�Û�†#Ý�8�Z�
�p�°�\�b2¥7³�† )°�`�M�•0¿���\�K�
'¨�§�G�Ü�s �¸�«�º �†/œ�W�S�� 

 

 
�W4.15�� �É�ß�º�±�–�É�q�b�Ü�s)��Ý �� 3Æ�K�Ü�s�_�^�•�\�«�¸�•�µ�³�å�¢�_���(�^�b�~�K�•�@�^�C�^�•  

 

���������������É�ß�º�±�–�É�r�S(��\'¨�§�G�Ü�s�¸�«�º ��

>&1>'�É�ß�º�±�–�É�r�b�S(�  

�É�ß�º�±�–�É�r�†�è�W�b�µ�þ�†#Ý�8�Z�S (��K�S >&�W4.16>'��  

�Q#Ý�K�S�µ�þ  

�í�p�°4Š �� �•�Ó�Û>8 Blackmagic  Micro Cinema Camera �� >0�Ž 

� � � � � ��� �� �Þ�å�¬>8 Samyang 3.5F/7.5mm �Ç�•�µ�©�×�”�–�Þ�å�¬ �� >0�¶ 

�í�Ø3¶0i5�4Š �� �e�‘�•�Ó�Û>8 Gopro Hero 3+ �� 4 �Ž>&�‘ 2 �Ž�
�e 2 �Ž>'  

� � � � � � � � � � � � � ��S#ÝS3D �£�î�« �� 2 �Ž>&�e�‘>'  

�í�Ø3¶0i5�4Š �� �V�W�•�Ó�Û>8Gopro Hero 3 � � � �>2�Ž>&�V�‰2 �Ž�
�W�‰ 2 �Ž>'  

�í&�1��>�|�g0°6�#Ý�Ô�½�±>8 Blackmagic  Video Assist �� >0�Ž 

 

Blackmagic  Micro Cinema Camera �†>0�Ž�j�4�[���K�S S3D �Ü�¢�†�
'¨�M���Ü�s �¸

�«�º �[#Ý�8�S�”�Ý�Ñ�È�V�_�[�����e�‘�b�Ü�¢�c�
�p�°�Ü�¢�@0°6��[�A�•�–�Ó�î�ª�b'ƒ>0

>.�Ã�î�­�å�º&ì�Ø�_5��^�•�|�:�_�
�p�°�Ü�¢�?�}�e�‘�_ 45 �Ø
4�E�S"g�Â�[�[���K�S��

�r�S�V�‰�\�W�‰�b�•�Ó�Û�Ü�¢�v�
� �L�C�p�°�–�Ó�î�ª�b'ƒ 20 �Ã�î�­�å�º�@5��^�•�|�:

�_�p�°�Ü�¢�?�}�V�‰�
�W�‰�_
4�E�S"g�Â�[�[���K�S��  
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�W4.16�� �É�ß�º�±�–�É�r  

 

>&>0>''¨�§�G�Ü�s�¸�«�º  

'¨�§�G�Ü�s�¸�«�º�†�
�‘�^�±�Û�±�«�Ÿ�Õ�å�Ã�«
Æ�_�Z/œ�W�S��  

�Ü�s�¥>8 �� 2017 �º 5 �v 26 �¥  

�Ü�s���d>8 �� �‘�^�±�Û �� �±�«�Ÿ�Õ�å�Ã�«
Æ �� �›�d  

�Ü�s0¿�� >&�Ç�›�î�Ð�µ�º>' >8�� 1080/60p 

 

'¨�M�G�Ü�s �¸�«�º �\� �]�
3Æ�K�Ü�s�[�©�î�Ò�Þ�«�^�«�¸�•�µ�³�å�¢�†�•+��\�M�•�©�«

�¸�Ò�S(��†% �æ�K�Z�8�•�S�u�
&„�&�Š�[�b�Ü�s"g�#�†�6�•&ì�Ø
Ì#'�[�A�•���d�[�Ü�s �¸

�«�º �†/œ�W�S��  

 

>&>1>''¨�§�G�Ü�s�¸�«�º�b)��Ý  

�p�°�†9×#ì2A0°6��@�•+��^ Blackmagic  Micro Cinema Camera �\�K�
�Ø3¶0i5�4Š�c

�I�}�_�¥�å�Ã�¡�º�^ Gopro �”�¡�©�Ù�å�•�Ó�Û�†#Ý�8�Z�
�p�°�Ü�¢�\�b2¥7³�†)°�`�K�


�©�î�Ò�Þ�«�^�«�¸�•�µ�³�å�¢�@�•+��\�^�•�|�:�_�K�S�@�
�p�°�Ü�¢�\�b2¥7³�c�²�N$Î#Õ

�M�•�S�u�
�m�S�\�ß�b0b�<�b�j�
 �� 0i�j �� �@$Î#Õ�K�Z�8�S >&�W4.17>'��3û�– �b�Ã�À�Û�Ð�Ü

�s�[�c�
/Õ
×�/�?�}�6�•&ì�Ø�b2¥7³�†*(�8�S42���^�]�b�Ü�s�[�
4*�ô�¤�b�^�8�©�î�Ò�Þ

�«�^�«�¸�•�µ�³�å�¢�@�•+��\�^�•���K�?�K�•%Ê'2�[�²0[�^3Æ�K�Ü�s�_�^�•�\�
�m�S�b/Õ


×�/�\�ß�b/Õ
×�/�b�e�‘�b0i�j�@�±�A�C�^�~�
�«�¸�•�µ�³�å�¢�@�T7´�\�^�•�G�\�@'¨�§

�G�Ü�s �¸�«�º �[�Â�}�?�_�^�W�S��  
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�W4.17�� �É�ß�º�±�–�É�r�b�p�¸�Ü�¢�\�e�‘�Ü�¢�b0i�j�b�j  

 

���������������É�ß�º�±�–�É�s�S(��\'¨�U�G�Ü�s�¸�«�º ��

'¨�§�G�Ü�s �¸�«�º �[�Â�}�?�_�^�W�S�e�‘�b0i�j�†0Ž�˜�M�•�S�u�_�c�
 �F No Parallax 

Point �G�b0¿���@�²0[�\�^�• �� No Parallax Point �\�c�
0i�j�b�^�8!l�\�8�:�–�á�[�
�Ã

�À�Û�Ð
×%?�Ü�s�ì�_#Ý�8�}�€ �• >&�W4.18>'��3û �–�•�Ó�Û�•�/�†�U+.�_�[���K�
�e�‘�_�Ã

�å�K�^�@�}�Ü�s�K�S�–�Ó�î�ª�†�«�¸�•�µ�³�M�•���œ�
�m�S�b/Õ
×�/�\�ß�b/Õ
×�/�_�e�‘

�b0i�j�@#Õ�L�•���G�€�@'¨�M�G�
'¨�§�G�Ü�s �¸�«�º �[#Õ�L�Z�8�•���G�€�†0Ž�˜�M�•�S�u

�_�
�•�Ó�Û�•�/�†3H�_�M�•�b�[�c�^�C�
�Þ�å�¬�\�­�å�§�î�b6ë�†�p�°�_�G3?�I�O�•�µ�S

�†�‹�K�
�Ü�s�M�•�\�
0i�j�b�¬�Þ�b�^�8>&�a�^�8>'�–�Ó�î�ª�@"Ó�“�[�A�
�©�î�Ò�Þ�«�^

�Ã�À�Û�Ð
×%?�@�8�B�[�A�•�� ��  

 
�W4.18�� No Parallax Point  
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�S�T�K�
�G�b�m�2�c �Ã�À�Û�Ð�b �� 7ü�F#ì �� �†�8�B�M�•���œ�_�w� �[�6�~�
�·#ì�_�^�•

�\� �L No Parallax Point �_0¿*(�K�Z�Ü�s�M�•�G�\�c"@#.$×�_�Y�•+��[�6�• ��  

�Q�G�[ '¨�U�G�Ü�s �¸�«�º �[�c �
�p�°�Ü�¢�b No Parallax Point �†&�1��K�
)ª�)*(�_�e

�‘�b�Ü�¢�†0¿*(�M�•�G�\�[�
�e�‘�b0i�j�†�^�C�M>&3M�ö�M�•>'�G�\�@�•+��_�^�•�\�ì��

�K�
�‚�S�^�©�«�¸�Ò�†�S(��K�S��  

 

>&1>'�É�ß�º�±�–�É�s�b�S(�  

�É�ß�º�±�–�É�r�†�è�W�b�µ�þ�†#Ý�8�Z �S(��K�S >&�W4.19>'��  

�Q#Ý�K�S�µ�þ  

�í�p�°4Š �� �•�Ó�Û>8 Blackmagic  Micro Cinema Camera �� >0�Ž 

� � � � � �    �Þ�å�¬>8 Samyang 3.5F/7.5mm �Ç�•�µ�©�×�”�–�Þ�å�¬ �� >0�¶ 

�í�Ø3¶0i5�4Š �� �e�‘�•�Ó�Û>8 Gopro Hero 5session �� 4 �Ž>&�‘ 2 �Ž�
�e 2 �Ž>'  

� � � � � � � � � �     � � � �       �S#ÝS3D �Ü�¢ �� 2 �Ž>&�e�‘>'  

�í�Ø3¶0i5�4Š �� �V�W�•�Ó�Û>8Gopro Hero 3+ � � � �>2�Ž>&�V�‰2 �Ž�
�W�‰ 2 �Ž>'  

�í&�1��>�|�g0°6�#Ý�Ô�½�±>8 Blackmagic  Video Assist �� >0�Ž 

 

Blackmagic  Micro Cinema Camera �†>0�Ž�j�4�[���K�S S3D �Ü�¢�†�
5 
½�È�[�[��

�K�
�Q�b�V�W�_�
�e�‘�b�Ø3¶0i5��–�Ó�î�ª�†�
�<�• S3D �Ü�¢�†
×%?�b�|�:�_�[���K�S��  

�p�° S3D �•�Ó�Û�Ü�¢�b No Parallax Point �†&�1��K�
�Q�b�Ï�–�å�º�b)ª�)*(�_0¿*(

�[�A�•�|�:�_�
�e�‘�b�Ü�¢�†0¿0£�K�
>1 D �É�Ü�å�±�[�8�B �K�S >&�W4.20>'��  

 
�W4.19�� �É�ß�º�±�–�É�s  
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�W4.20�� 3D �Ü�¢ CAD �D�8�\>1 D �É�Ü�å�±�[���Š�K�S>1 D �Ü�¢  

 

>&>0>''¨�U�G�Ü�s�¸�«�º  

'¨�U�G�Ü�s�¸�«�º�†�
1Ï�S�w�b%¼�ë�È
µ�­&„&k�_�Z/œ�W�S��  

�Ü�s�¥>8 �� 2017 �º 7 �v 1 �¥  

�Ü�s���d>8 �� 1Ï�S�w�‚2°�u �� %¼�ë�È
µ�­&„&k 

�Ü�s0¿�� >&�Ç�›�î�Ð�µ�º>' >8�� �p�°�Ü�¢�
�V�‰�Ü�¢�
�W�‰�Ü�¢>8 1080/60p 

� � � � � � � � � � � �� � � � � � � � � � � � � � � �   �e�‘�Ü�¢>8>2 K/30P 

 

>&>1>''¨�U�G�Ü�s�¸�«�º�b)��Ý  

'¨�U�G�Ü�s �¸�«�º � [ �c� 
�p�°�Ü�¢�b0¿���c)E)F�K�
 S3D �·#ì�Ü�s�_�>�E�• No 

Parallax Point �†0¿���K�
�Q�€�_�œ�ƒ�O�S 0¿���[�©�«�¸�Ò�†�S(��K�S��)��Ý�
�e�‘�b0i

�j�c�o�p�^�C�M�G�\�@�•+��\�^�~�
4*�ô�¤�b�^�8�«�¸�•�µ�³�å�¢�@�6�•&ì�Ø�•+��\�^�W

�S>&�W4.21>'���S�T�K�e�‘�b�Ü�¢�†)ª�)*(�_4Ä*(�M�•�G�\�[�
�V�W�b0i�j�@$Î#Õ�M�•�G

�\�\�^�W�S���G�€�c�Ü�s �ì�_ 423Æ�b�P1ß�b�j$��b�a�^�8�”�å�¢�Ý�†0¿���M�•�G�\�[ 3M�ö

�•+��[�6�•�b�[�
�G�b�©�«�¸�Ò�†�•%Ê'2�_�>�E�•�¨8� �f&g ��9‚�b�Î
@(ò�¦�Ü�s#Ý�©�«�¸

�Ò�\�K�Z�G#Ý�M�•�G�\�\�K�S >&�W4.22>'��  

 

 
�W4.21 �É�ß�º�±�–�É�s�b �«�¸�•�µ�³)� �Ý�� �e�‘�Ü�¢�b0i�j�@�o�\�‡�]�^�C�X�^�B% �c,��ò�T�W�S  
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�W4.22 �Ü�s��9‚#Ý�_
Ì1*�Z�K�S S3D �•�Ó�Û�Ü�¢  

 

 

�������Ü�s��9‚ ��

�U�G�_�ƒ�S�•�Ü�s�¸�«�º�b)��Ý�
�G#Ý�K�S �É�ß�º�±�–�É�s�b S3D �Ü�s�©�«�¸�Ò�†#Ý

�8�Z�¨8� �f&g ��9‚#Ý�b�Ü�s��9‚�†/œ�W�S�� �•�Ü�s��9‚�c�
1Ï�S&„�&�b;î�u&„�&1n�b�Ó�å

�Â�î�_� �Š�8�S�T�A�
���‹�_�Ê(á�@/œ�ƒ�€�•1Ï�S�w�‚2°�u%¼�ë�È
µ�­&„&k�b&„�&�Š�_�Z

/œ�W�S��  

�•��9‚�_�>�8�Z�c�
3Æ�K�Ü�s�T�E�[�^�C�
�¥�å�¸�å�¶�D�8�_�"�W�S�g�[��9‚�†/œ�:!m�


�† =�Þ�å�¬�†#Ý�8�S�Ü�s��9‚�v/œ�:���G�b�S�u�
3Æ�K�Ü�s#Ý�b�Ç�•�µ�©�×�”�–�Þ�å�¬�_

�•�<�† =�¬�î�Ò�Þ�å�¬�v#Ý�8�Z�
�©�Ù�µ�º�H�\�_�)�~�p�<�^�@�}�Ü�s�†/œ�W�S��  

 

>&>/>'�Q#Ý�K�S�µ�þ  

�í�p�°4Š �� �•�Ó�Û>8 Blackmagic  Micro Cinema Camera �� >0�Ž 

� � � � � � � �� � � � �Þ�å�¬3Æ�K�Ü�s#Ý>8Samyang 3.5F/7.5mm fisheye�� >0�¶ 

� � � � � � � � � ���  �Þ�å�¬�p422¥7³�Ü�s#Ý>8 Panasonic Lumix G vario  12-32mm/F3.5 -5.6  

ASPH./MEGA O.I.S. �Þ�å�¬ �� >0�¶ 
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�í�Ø3¶0i5�4Š �� �e�‘�•�Ó�Û>8 Gopro Hero 5session �� 4 �Ž>&�‘ 2 �Ž�
�e 2 �Ž>'  

� � � � � � � � � �     �� �S#ÝS3D �Ü�¢ �� 2 �Ž>&�e�‘>'  

�í�Ø3¶0i5�4Š �� �V�W�•�Ó�Û>8Gopro Hero 3+ � � � �>2�Ž>&�V�‰2 �Ž�
�W�‰ 2 �Ž>'  

�í&�1��>�|�g0°6�#Ý�Ô�½�±>8 Blackmagic  Video Assist �� >0�Ž 

 

>&>0>'�Ü�s�¥�ì�>�|�g���d  

�Ü�s�¥>8 �� 2017 �º 7 �v 23 �¥  

�Ü�s���d>8 �� 1Ï�S�w�‚2°�u �� %¼�ë�È
µ�­&„&k 

 

>&>1>'�Ü�s0¿�� >&�Ç�›�î�Ð�µ�º>' >8�� �p�°�Ü�¢�
�V�‰�Ü�¢�
�W�‰�Ü�¢>8 1080/60p 

� � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �e�‘�Ü�¢>8>2 K/30P 

 

�•�Ü�s��9‚�_�>�8�Z�
'¨ 3 'v�[0¿���K�S�Ü�s�Ï�–�å�º�?�}�
&„�& S3D �Î
@�¥�å�¸�å

�¶�D�8�[#Ý�8�•8–�Ø�b9×�8>1'à�d�†4E�¥�K�
�Ü�s�†/œ�W�S >&�W4.23>'��  

�q &„�&�Š�b)•
��Q�d�b3Æ�K�Ü�s>&�”�µ�É>' ��  

�r &„�&�Š�“�)*(�b�p2¥7³�Ü�s>&�Ñ�»�Ý>'  

�s &„�&�Š�G8��b422¥7³�Ü�s>&�ß�å�¢>'  

 
�W4.23�� �Ü�s��9‚�_�>�E�• �Ü�s�Ï�–�å�º �\�Ü�s�–�Ó�î�ª  
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�•�Ü�s��9‚�_�>�8�Z+Ù�W�Z�v�}�W�S ‡% �c��9Q�Ý>&�s�I�A>'&„�&���[�6�W�S���r�S�S

(��K�S�S#Ý�b�Ü�s�©�«�¸�Ò�c>/�­�µ�º�b�s�[�
&„�&�b+Ù�†� �ì�_0
�X�”�å�¢�Ý�?�}�Ü�s

�[�A�^�?�W�S�S�u�
�›�Ü�s�Ï�–�å�º�[�Q�€�R�€� �L ‡% �b+Ù�b�M4Š�b�d�8>&�º>'�†)Þ�~

3É�K+Ù�W�Z�v�}�W�S��  

 

 

�������f&g ��9‚�_#Ý�8�• �H í�Î
@ �b�D�8 ��

 

���������� �H í�Î
@ �b�D�8 ��

�Ü�s��9‚�[0°6��K�S�Î
@(ò�¦�†#Ý�8�Z�
�¨8� �f&g �«�Ì�î�«�_�œ�ƒ�O�S �f&g ��9‚�_#Ý�8

�• �H í�Î
@ �†�D�8�K�S���G�b �H í�Î
@ �†�D�8�M�•�S�u�_�c�
��7•�b�Å�×�î�Ï�–�å �º 87)�?

�}�b�G&��^�Ã�î�«�Ì�¡�¸�•�È�† �f&g �M�•�S�u�
 �f&g ��9‚�_�>�E�•/Õ9‚*…�b0{0i�)*(�[1*

�Z�8���†/œ�:�²0[�@�6�•��  

 

 

�H í�Î
@ �D�8�_#Ý�8�S�µ�þ�>�|�g�¯�Ç�º�˜�™�”�† �è�W�_&g�M��  

�í )…7Ÿ�
1*�Z#Ý PC>8Windows10 �Ë�î�«�b+¬�8 PC 

>&CPU:Intel Core i7 �
  �Ó�Ô�Ü>832GB�
�«�º�Þ�î�ª>8>/ TB SSD�
  

GPU:AMD RADEON RX580 8GB >'  

�í )…7Ÿ�
/õ�G�¯�Ç�º>8 Adobe After Effects CC 2017  

�í �Þ�å�²�Ü�å�¢�¯�Ç�º>8 Adobe Media Encoder CC 2017  

�í �¨8��Î
@���Š�µ�þ>8 Matrox Triple head 2go DP �Â�î�ª�Ù�å �� 2 �Ž  

 

�H í�Î
@ �b�D�8�_�>�8�Z�c�
�r�N�G8��b#ì8��S�B�†
ƒ
›$×�_�ô���K�Z�
�Q�€�_�œ�ƒ�O

�•�g�[�e�‘�V�W�b�Ø3¶0i5��b1*�Z�
�«�¸�•�µ�³�å�¢ �8�� �†/œ�W�S>&�W4.24>'��  

 

                                            
87)��6·29*…�?�}0b�S�–�Ó�î�ª�b�Ã�î�«�Ì�¡�¸�•�È�@�G&�>&�_0b�<�•>'�Ï�–�å�º  
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�W4.24�� �«�¸�•�µ�³�å�¢�8��  

 

�G�G�[/õ2Š�K�Z�>�C�@�
�G�€�c6·29*…�@�Q�b���_�8�•�?�b�|�:�^�ß�V�¤�†�p���I�O�•

�G�\�†�•+��\�M�• S3D �Î
@�b�¨8� �f&g �_�|�• �È0i5� /²#'�b3ã�Ó�[�6�~�
�G&��^���M�b


Ì#'�[�c�^�8���[�<�d�
�Ü�s��9‚�[0°6��K�S �� &„�&�Š�b)•
��Q�d�b3Æ�K�Ü�s>&�”�µ�É>' ��

�†�•��9‚�_�>�8�Z �f&g �M�•���œ�
�G8��_ �f&g �I�€�•�Î
@�b/Õ
×�/�b�§�–�¬�c�
3Æ�K�Ü�s

�b�S�u�_���M�|�~�±�A�C�
"I�_�Ë8��_�X�8�Z�c)•
��b�È�b�j�g�@�±�A�C �f&g �I�€�I1*�I

�€�Z�8�• >&�W4.25>'��  

 
�W4.25�� 3Æ�K�Ü�s�[�I1*�I�€�S )•
��b�È�G�~  

 

���������� �H í�Î
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Friedman chi -squared = 62.777, df = 4, p-value = 7.562e-13 

*p<0.05,  **p<0.01  
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�� �������� �������� ��������

� �� �������� �������� �������� �������� ��������

���������� �������
 �����
�� �������
 �������
 ��������

������ �������� �������� �������� �������� �������	

������ �������� �����
�� �������� �������� ��������

������ �������� �������� �������� �������
 �����
��

������ �������� �������� �������� �����	�	 �����	��

�����!���� �������� �������� �������� �������� ��������

���������� ���������� ���������� ���������� ����������

*p<0.05,  **p<0.01  
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>&>2>' �©�Ù�µ�º�� U�� �b*ƒ�9  

�p�¸�Í�b8p�)�[�c �� �ò�K�I ���� '56ë$×�È�@�~�� �\�v�_ U4�
 U5 �@9×�?�W�S���� �ò�K�I ��

�[�c U3�
 U5 �_�w�–�j�@0b�}�€�S�G�\�?�}�
 S3D�
>0 D �b4*�8�_6õ�€�^�C�
>38� �f&g �b

� �Ý�@&�1��[�A�S �� �G�€�c�W�)�è���_�|�•>1#ì8� �f&g >&U2�
 U3>'�
>3#ì8� �f&g >&U4�


U5>'�b�› �f&g �g�'
Æ�[�b�H í6ë�_�w�–�j�@0b�}�€�^�8�G�\�?�}�v�
 S3D�
>0 D �b4*�8

�@0Û�o�_�s8j�†�l�p�K�Z�8�^�8 �\*ƒ�9�M�• ��  

�r�S0i)z0£ ��b)��Ý�?�}�
 �Ø3¶#ì8�>&�e�‘�V�W>'�b0i)z k$��ì6ë�b�œ0£�Í�b8p�)�@�


�q U4>&2.64 &Ê>'�
�r U5>&2.59 &Ê>'�
�s U2>&1.57 &Ê>'�
�t U3>&1.36 &Ê>'�
�u U1>&0.13 &Ê>'�


�\ 5 8��f&g�b>0�Ã�±�î�å�@6×�8)��Ý�\�^�~�
�Ø3¶�–�Ó�î�ª�l�b0i)z�b k$��ì6ë�@6×�8�o

�]�
9×0Û�o�_�X�^�@�W�Z�8�• �\*ƒ�9�M�• �� ��  

 

 

���������������� ���©�Ù�µ�º�� �0���_�P�M�• 0Û�o��

�©�Ù�µ�º�� M���b
Ì#Õ�ì6ë�c 10 &Ê�[�

Æ���\�K�Z�
 ‡*…�[�6�• :#�\ &„�� �@&„�&�Š�[

+Ù�W�Z�8�• �]�Ê�†�
�“�b�)*(�?�}&„�&�Š
²�/�†�p�¸#ì8��_�p�u�•�S�W�[/²#'�K�Z�8�•��

&k�»�d�?�}&„�&�Š�_)F�C�û�~�ï�W�@�
&„�&�Š�b�‹�‰�_�6�~�
�ß/œ�A�b�6�•�S�W�\�^�W�Z

�8�•��  

 

>&>/>'0Û�o8o% �� �ò�K�I ��  

0Û�o8o% ���ò�K�I��  �b�j/œ�Ù�†�É�ß�µ�º�\�Î�µ�¡�«�É�ß�µ�º>&�W 4.40>'�_�|�•�p�¸

�Í�b8p�)�†&g�M>&/² 4.10>'��  

 
 

�W4.40�� �©�Ù�µ�º M 0Û�o8o% ���ò�K�I�� �b�j/œ�Ù�†�É�ß�µ�º�>�|�g�Î�µ�¡�«�É�ß�µ�º  

Friedman chi -squared = 31.844, df = 4, p -value = 2.059e-06 
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/² 4.10�� �©�Ù�µ�º M 0Û�o8o% ���ò�K�I���b8p�)  

8p�) �� �f&g8��X �� �p�¸ �� �‘ �� �e �� �³�­ �� �Ë��

M4 5 S3D S3D S3D S3D S3D 

M5 5 S3D 2D 2D 2D 2D 

M2 3 S3D S3D S3D - - 

M3 3 S3D 2D 2D - - 

M1 1 S3D - - - - 

 

�r�S�H í6ë�_�w�–�j�@&�1��I�€�S>& p>:0.001>'�S�u�Î�å�Ç�™�ß�î�½/õ�G�†�K�S�˜�•�Ý

�¥�¡�¯�å�b8p�)�ô�è���[�W�)�è���K�S)��Ý�
�H í M 1 �\ �H í M4, M  5 �b6ë�[�w�–�j�@

&�1��[�A�S>& p>: 0.01, p<0.05>'�� �H í M 2 �\ �H í M 4 �b6ë�[�w�–�j�@&�1��[�A�S

>&p<0.05>'���H í M 3 �\ �H í M4�
 M 5 �b6ë�[�w�–�j�@&�1��[�A�S>& p<0.05>'>&/² 4.11>'��  

/² 4.11�� �©�Ù�µ�º M 0Û�o8o% ���ò�K�I���b�˜�•�Ý�¥�¡�¯�å�b8p�)�ô�è���_�|�•�W�)�è��  

 

 

>&>0>'0Û�o8o% �� '56ë$×�È�@�~��  

0Û�o8o% ��'56ë$×�È�@�~��  �b�j/œ�Ù�†�É�ß�µ�º�\�Î�µ�¡�«�É�ß�µ�º>&�W 4.41>'�_�|

�•�p�¸�Í�b8p�)�†&g�M>&/² 4.12>'��  

 

 
 

�W4.41�� �©�Ù�µ�º M 0Û�o8o% ��'56ë$×�È�@�~���b�j/œ�Ù�†�É�ß�µ�º�>�|�g�Î�µ�¡�«�É�ß�µ�º  
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�
�� ������������ ������������ ������������ ����������

�
�� ������������ �� ������������ ����������

�
�� ���������������� ���������
���� ������������ ����������

�
�	 ���������	�
�� �������	���� �������������� ��

*p<0.05,  **p<0.01  

 

Friedman chi -squared = 62.336, df = 4, p-value = 9.36e-13 
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/² 4.12�� �©�Ù�µ�º M 0Û�o8o% ��'56ë$×�È�@�~���b8p�)  

8p�) �� �f&g8��X �� �p�¸ �� �‘ �� �e �� �³�­ �� �Ë��

M4 5 S3D S3D S3D S3D S3D 

M5 5 S3D 2D 2D 2D 2D 

M2 3 S3D S3D S3D - - 

M3 3 S3D 2D 2D - - 

M1 1 S3D - - - - 

 

�r�S�H í6ë�_�w�–�j�@&�1��I�€�S>& p>:0.001>'�S�u �Î�å�Ç�™�ß�î�½/õ�G�†�K�S�˜�•�Ý

�¥�¡�¯�å �b8p�)�ô�è���[�W�)�è���K�S)��Ý�
�H í M1 �\ �H í M2�
 M3�
 M4�
 M5 �b6ë

�_�w�–�j�@&�1��[�A�S >&p>:0.01, p<0.05>'���H í M2 �\ M4�
 M5 �b6ë�[�w�–�j�@&�1��[

�A�S>&p>:0.01>'���H í M 3 �\�H í M 4, M 5 �b6ë�[�w�–�j�@&�1��[�A�S>& p>:0.01>'>&/²

4.13>'��  

 

/² 4.13�� �©�Ù�µ�º M 0Û�o8o% ��'56ë$×�È�@�~���b�˜�•�Ý�¥�¡�¯�å�b8p�)�ô�è���_�|�•�W�)�è��  

 

 

>&>1>'0i)z0£ �)��Ý  

�� 0i)z�c�z�_�
�·�A�_1��_�I�€�Z�8�•�G�\�@�ƒ�?�W�S�� �K�?�K�©�Ù�µ�º U �|�~�v�p

�¸#ì8��b�·�A�b�6�•/Õ
×�/�_0i)z�@�ë�W�Z�8�•�ƒ�E�[�c�^�C�
>/#ì8��b M1 �@>4&Ê�†2x

�<�S�è�¥�c�
>18� �f&g �
>38� �f&g �c�8�N�€�v>2&Ê&ì�Ø�[�6�W�S���G�b�©�Ù�µ�º�c�
�p�¸

#ì8��@&„�&�Š
²�/�† �f&g �K�Z�>�~�
�Ñ�»�Ý�©�Ù�µ�º�b�S�u�
#ì8��_�(�u�•/Õ
×�/�b�·�A

�b8•�æ�v �©�Ù�µ�º U �|�~�`�I�8���Q�b�S�u ‡*…�b�·�A�_�@0i�K�X�X�v�Ø�V�†0b�û�M�5

/ñ�@�[�A�S�v�b�\*ƒ�9�M�•���r�S�G�b�©�Ù�µ�º�b�e#ì8��c�
�‘#ì8��|�~�v'56ë�@6ä�E�Z

�8�•>&�e�c�C
Æ�†0b�û�O�•���M�‰�‘�c��4�"@�@�&7Ÿ�K�Z�8�•>'�S�u�?�
�e#ì8��l�b0i)z

�@>/&Ê�†2x�<�•�Ã�±�î�å�v�6�W�S�� 
²�/�\�K�Z�
�·�A�b�6�•/Õ
×�/�l�b0i)z�b�¹�’�Í�@

�©�Ù�µ�º U �|�~�W�@�W�Z�8�•�_�v�?�?�ƒ�}�N�
�Ú�l�b0i)z�c�¤�Q�[�6�W�S�G�\�?�}�
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�
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������ �������������� �������������� ������������

�
�� ���������������� �����	���
���	 �������������� ������������

�
�� ������������������ �������������	���� �����������	������ ������������

�
�	 ������������������ �������������
���� �������������	���� ��

*p<0.05,  **p<0.01  

 



'¨ 4 'v  | 130  
 

/Õ9‚*…�c0i)z&ã�·�†8–)¾�_/œ�W�Z�8�S�\*ƒ�9�M�• >&/² 4.14>'�� �r�S�Ø3¶#ì8�>&�e�‘�V�W>'

�b0i)z k$��ì6ë�b�œ0£�Í�b8p�)�@�
�q M5>&2.52 &Ê>'�
�r M4>&2.51 &Ê>'�
�s M2>&1.68 &Ê>'�


�t M3>&2.02 &Ê>'�
�u M1>&0.07 &Ê>'�
�\ 5 8��f&g�b>0�Ã�±�î�å�@6×�8)��Ý�\�^�W�S��  

/² 4.14�� �©�Ù�µ�º M �_�>�E�•0i)z k$��ì6ë  

 

 

>&>2>'�©�Ù�µ�º�� M�� �b*ƒ�9  

�p�¸�Í�b8p�)�[�c �� �ò�K�I ���� '56ë$×�È�@�~�� �\�v�_ M4�
 M5 �@9×�?�W�S���� �ò�K�I ��

�[�c�H í M 2 �\ �H í M 4 �b6ë�[�w�–�j�@�
�H í M 3 �\ �H í M4�
  M 5 �b6ë�[�w�–�j

�@0b�}�€�S�G�\�?�}�
�G�b�Ñ�»�Ý�©�Ù�µ�º�_6õ�K�Z�c�
 >38��f&g �b S3D �c>18� �f&g �b

S3D �|�~�v� �Ý$×�[�6�~�
>38� �f&g �b S3D�
 �>�|�g >0D �ã�~�b�g�Ã�±�î�å�c�
>18� �f

&g�b>0D �ã�~�|�~�v� �Ý$×�[�6�•�\*ƒ�9�M�•���r�S �W�)�è���_�|�•>1#ì8� �f&g >&U2�


U3>'�
 >3#ì8� �f&g >&U4�
 U5>'�b�› �f&g �g�'
Æ�[�b�H í6ë�_�w�–�j�@0b�}�€�^�8�G�\�?

�}�
 � �L �f&g �g�'
Æ�[�b S3D�
>0 D �b4*�8�@0Û�o�_�s8j�†�l�p�K�Z�8�^�8�\ *ƒ�9�M�• ��  

�r�S0i)z0£ ��b)��Ý�?�}�
�Ø3¶#ì8�>&�e�‘�V�W>'�b0i)z k$��ì6ë�b�œ0£�Í�b8p�)�@�


�q M5>&2.52 &Ê>'�
�r M4>&2.51 &Ê>'�
�s M2>&1.68 &Ê>'�
�t M3>&2.02 &Ê>'�
�u M1>&0.07

&Ê>'�
�\ 5 8��f&g�b>0�Ã�±�î�å�@6×�8)��Ý�\�^�~�
�Ø3¶�–�Ó�î�ª�l�b0i)z�b k$��ì6ë�@

6×�8�o�]�
9×0Û�o�_�X�^�@�W�Z�8�•�\*ƒ�9�M�•��  
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�
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�� �������� �������
 �������	

�����"���� �������� �������� �����	�� �������� �����	��

� �� �������� �������� �������� �������� ��������

���������� �������
 �������� �������� �������� �������


������ �������� �������� �������� �����
�� ��������

�
���� �������� �������� �������� �������� ��������

������ �������� �������
 �������	 �������� ��������

������ �������� �������� �������� �����	�� ��������

������������ �������� �����	�� �����	�
 �������	 ��������

�	���	�� �	�����
 �	������ �	������ �	������
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���������������� ���©�Ù�µ�º�� �/���_�P�M�•0Û�o ��

�©�Ù�µ�º�� L���b
Ì#Õ�ì6ë�c 10 &Ê�[�

Æ���\�K�Z�
 ‡*…�[�6�•&„���c&„�&�Š�[+Ù�W�Z

�8�•�M�‰�[�
:#�c�
&„�&�Š�_)F�C�û�~�ï�W�[+Ù�:�]�Ê�†&„�&�Š�b �G8��?�}�
�<�S �S�W�_

�^�W�Z�8�•���û�~�ï�W�c�e#ì8��_�f&g�I�€�Z�8�•�S�u�
:#�c�
 M>/�b�p�¸#ì8��b�s�b�Ã

�±�î�å�_�c$Ï���K�^�8�G�\�_�^�•��  

 

>&>/>'0Û�o8o% �� �ò�K�I ��  

0Û�o8o% ���ò�K�I��  �b�j/œ�Ù�†�É�ß�µ�º�\�Î�µ�¡�«�É�ß�µ�º>&�W 4.42>'�_�|�•�p�¸

�Í�b8p�)�†&g�M>&/² 4.15>'  

 

 

�W4.42�� �©�Ù�µ�º L 0Û�o8o% ���ò�K�I���b �j/œ�Ù�†�É�ß�µ�º�>�|�g�Î�µ�¡�«�É�ß�µ�º  

 

/² 4.15�� �©�Ù�µ�º L 0Û�o8o% �� �ò�K�I ���b8p�)  

8p�) �� �f&g8��X �� �p�¸ �� �‘ �� �e �� �³�­ �� �Ë��

L4 5 S3D S3D S3D S3D S3D 

L5 5 S3D 2D 2D 2D 2D 

L 2 3 S3D S3D S3D - - 

L 3 3 S3D 2D 2D - - 

L 1 1 S3D - - - - 

 

�r�S�H í6ë�_�w�–�j�@&�1��I�€�S>& p>:0.001>'�S�u�Î�å�Ç�™�ß�î�½/õ�G�†�K�S�˜�•�Ý

�¥�¡�¯�å�b8p�)�ô�è���[�W�)�è���K�S)��Ý�
�H í L1 �\ �H í L4�
 L 5 �b6ë�[�w�–�j�@&�

1��[�A�S>& p>:0.01, p<0.05>'���H í L2 �\ �H í L4 �b6ë�[�w�–�j�@&�1��[�A�S>& p<0.05>'��

�H í L3 �\ �H í L4, L5 �b6ë�[�w�–�j�@&�1��[�A�S>& p<0.01>'>&/² 4.16>'��  

Friedman chi -squared = 31.844, df = 4, p -value = 2.059e-06 
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/² 4.16�� �©�Ù�µ�º L 0Û�o8o% ���ò�K�I ���b�˜�•�Ý�¥�¡�¯�å�b8p�)�ô�è���_�|�•�W�)�è��  

 

 

>&>0>'0Û�o8o% �� '56ë$×�È�@�~��  

0Û�o8o% ��'56ë$×�È�@�~��  �b�j/œ�Ù�†�É�ß�µ�º�\�Î�µ�¡�«�É�ß�µ�º>&�W 4.43>'�_�|

�•�p�¸�Í�b8p�)�†&g�M>&/² 4.17>'��  

 

 

�W4.43�� �©�Ù�µ�º L 0Û�o8o% ��'56ë$×�È�@�~���b�j/œ�Ù�†�É�ß�µ�º�>�|�g�Î�µ�¡�«�É�ß�µ�º  

 

/² 4.17�� �©�Ù�µ�º L 0Û�o8o% ���ò�K�I ���b8p�)  

8p�) �� �f&g8��X �� �p�¸ �� �‘ �� �e �� �³�­ �� �Ë��

L4 5 S3D S3D S3D S3D S3D 

L5 5 S3D 2D 2D 2D 2D 

L 2 3 S3D S3D S3D - - 

L 3 3 S3D 2D 2D - - 

L 1 1 S3D - - - - 
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�� ������������ �� ������������ ����������

�
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���� �������������� ����������

�
�	 ���������	�
�� �������	���� ���������������� ��

*p<0.05,  **p<0.01  

 

Friedman chi -squared = 62.336, df = 4, p -value = 9.36e-13 
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�r�S �H í6ë�_�w�–�j�@&�1��I�€�S>& p>:0.001>'�S�u�Î�å�Ç�™�ß�î�½/õ�G�†�K�S�˜�•�Ý

�¥�¡�¯�å�b8p�)�ô�è���[�W�)�è���K�S)��Ý�
�H í L1 �\ �H í L2�
 L3�
 L4�
 L5 �b6ë�_�w

�–�j�@&�1��[�A�S>& p>:0.01, p<0.05>'���H í L2 �\ L4�
 L5 �b6ë�[�w�–�j�@&�1��[�A�S

>&p>:0.01>'���H í L3 �\�H í L4�
 L 5 �b6ë�[�w�–�j�@&�1��[�A�S>& p>:0.01>'>&/² 4.18>'��  

 

/² 4.18�� �©�Ù�µ�º L 0Û�o8o% ��'56ë$×�È�@�~���b�˜�•�Ý�¥�¡�¯�å�b8p�)�ô�è���_�|�•�W�)�è��  

 
 

 

>&>1>'0i)z0£ �)��Ý  

0i)z�c�z�_�
�·�A�_1��_�I�€�Z�8�•�G�\�@�ƒ�?�W�S���K�?�K�©�Ù�µ�º U �|�~�v�p�¸

#ì8��b�·�A�b�6�•/Õ
×�/�_0i)z�@�ë�W�Z�8�•�ƒ�E�[�c�^ �8���G�b�©�Ù�µ�º�c�
�p�¸#ì8�

�_ ‡*…�q&„���@+Ù�8�
  ‡*…�r:#�c�
�p�¸�b&„�&�Š�?�}�e#ì8��_)F�C�ï�W�[+Ù�W�Z�8�•�S

�W�[�6�W�S���^�b�[�Ã�±�î�å L1 �_�c�p�¸�b ‡*…�q&„���b�s�@ �f&g �I�€�Z�8�•"g�Â�[�6

�•���Q�b�S�u�?�
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>&>3>'��9‚�H í�b �f&g �+0[  

��9‚�H í�b �f&g �c�
�”�¡�¸�•�È�©�Õ�µ�±�î�‰�'�b>1 D �Ó�ž�¿�†/æ%T�K�
�Î
@�c�º�µ�É

�”�å�»�Î�º�Ò�‰�'�[�b9×3ÿ�)�~�p�</²&g�\�K�S���›�©�Ù�µ�º�
>3�Ã�±�î�å�b��9‚�H í�_

6õ�K�Z�
S3D /²&g�b���œ�c�Q�b�r�r�‘%Q#Ý�Î
@�\�e%Q#Ý�Î
@�b�)�~�p�</²&g�[�6�•�@�


>0D /²&g�b���œ�c�
�g%Q�_�e%Q#Ý�b�Î
@�†/²&g�I�O�
0i�j�†�^�C�K>0 D /²&g�b0¿���_�K

�S���G�€�_�|�~�
/Õ9‚*…�c>1 D �Ó�ž�¿�†/æ%T�K�S�r�r�b�²�ó�[)+�M�I�€�
 �f&g ��9‚�†/œ

�:�G�\�@�[�A�•��  

 

>&>4>' ��9‚�b�v�€�†/² 4.47 �_&g�M 

/² 4.47�� ��9‚�b�v�€  
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������������ '¨�§�G �f&g ��9‚�b)��Ý ��

�• �f&g ��9‚�[#Ý�8�S�M�P�š3Q�b)��Ý�_�>�8�Z�
 Friedman �è�� (�À�å�Ã�Û�Ó�º�Ü�µ�¡

�2 )�†/œ�W�S�� 0i)z0£ ��[�“�}�€�S�w� �^�§�å�É�Ý�X�c 13 �ó�[�6�W�S�� 0i)z0£ ��_�>�8

�Z�c�
0i)z k$��P1ß�†/² 4.48 �b�|�:�_�(�E�
�Q�b0i)z k$��ì6ë�†�•�˜�å�º�K�S��  

/² 4.48�� 0i)z k$��b�P1ß  

0i)z k$��P1ß �� �©�î�å �� �f&g8� ��

 ‡*…�q:#  ED01�
  

ED02(>0�©�Ù�µ�º�u )  

�p�¸  

ED01(1 �©�Ù�µ�º�u ) �e  

 ‡*…�r&„��  ED01�
 ED02 �p�¸  

�3�Ê  ED01�
 ED02 �p�¸  

�G8��S4�"@ ED01�
 ED02 �p�¸  

5e(ã2O5¹'ý ED01�
 ED02 �p�¸  

(ì 8í�~  ED01�
 ED02 �p�¸  

�e#ì8�  ED01�
 ED02 �e  

�‘#ì8�  ED01�
 ED02 �‘  

�V#ì8�  ED01�
 ED02 �³�­  

�W#ì8�  ED01�
 ED02 �Ë 

 

�•�˜�å�º�‰�2�_�X�8�Z�c�
 '¨�M�G �f&g ��9‚�\� �]�_�
"‚+¬�_6ä$Î�K�S �”�É�Ü�£�î�©�Ù

�å�† #Ý�8�Z�•�˜�å�º�K�S ��  

�Q�b)��Ý�\�
�31ß0Û�o�\0i)z�b6õ4��ö�_�X�8�Z�b*ƒ�9�†�è�W�_&g�M��  

 

���������������� �©�î�å �� �(�'������ �_�P�M�•0Û�o ��

�©�î�å�� ED01���b
Ì#Õ�ì6ë�c 26.5 &Ê�[�
 �q�6�b�©�Ù�µ�º�@�
 4m �D�‰�b&„�&�Š�†�


&„���@:#�†3ã�:�g�[8p�_�•�G �K�
�Q�b�‹+Ù�Ž�p�¸�[�g*…�@�P�Ö�M�•���Q�b�]�Ê�†+Ù�Ž/Ç

�b)•
��?�}�È0i5��[/²#'�K�Z�8�•��:#�\&„���c�
�•�G�p�_�•�Ó�Û�_3Æ�K�M�•�S�u�
�p�¸

�b�f&g8��8�W�e�8�_:#�\&„���@�“�)�•"g�#�\�^�•���^�>�
&„���@�p�¸�f&g8��†�“�)�•%$

�S�
�e�f&g8��_/²&g�I�€�
�e�f&g8��?�}�p�¸�f&g8��†�r�S�D�g�\�^�•���Q�K�Z 15.5 &Ê

�[�‹)F�b�©�Ù�µ�º�_�)�~�p�ƒ�•���‹)F�b�©�Ù�µ�º�c�
&„�&�Š�b�“
��|�~�
�g*…�@�P�Ö�K

�S�d�8�?�}�
���b�d�8�_�·�A���M�M4��b+Ù�b�·�8�\�^�W�Z�8�•��  
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>&>/>'0Û�o8o% �� �ò�K�I ��  

0Û�o8o% ���ò�K�I��  �b�j/œ�Ù�†�É�ß�µ�º�\�Î�µ�¡�«�É�ß�µ�º>&�W 4.47>'�_�|�•�p�¸

�Í�b8p�)�†&g�M>&/² 4.49>'  

 

 

�W4.47�� �©�î�å ED01 0Û�o8o% ���ò�K�I�� �b�j/œ�Ù�†�É�ß�µ�º�>�|�g�Î�µ�¡�«�É�ß�µ�º  

 

/² 4.49�� �©�î�å ED01 0Û�o8o% ���ò�K�I���b8p�)  

8p�) �� �f&g8��X �� �p�¸ �� �‘ �� �e �� �³�­ �� �Ë��

ED01_4 5 S3D S3D S3D S3D S3D 

ED01_5 5 S3D 2D 2D 2D 2D 

ED01_ 2 3 S3D S3D S3D - - 

ED01_ 3 3 S3D 2D 2D - - 

ED01_1 1 S3D - - - - 

 

�r �S�H í6ë�_�w�–�j�@&�1��I�€�S>& p>:0.05>'�S�u�Î >/ �å�Ç�™�ß�î�½/õ�G�†�K�S�˜�•

�Ý�¥�¡�¯�å�b8p�)�ô�è���[�W�)�è���K�S �@�
)��Ý�\�K�Z �H í6ë�[ �b �w�–�j�@&�1��[�A �^

�?�W�S>&/² 4.50>'��  

/² 4.50�� �©�î�å ED01 0Û�o8o% ���ò�K�I���b�˜�•�Ý�¥�¡�¯�å�b8p�)�ô�è���_�|�•�W�)�è��  

 

 

���������
�� ���������
�� ���������
�� ���������
��

���������
�� �� �������� �������� ������

���������
�� �� �� �������� ������

���������
�� �������� �� �������� ������

���������
�� �� �� �� �����
�	

Friedman chi -squared = 10.09, df = 4, p -value = 0.03893  

*p<0.05,  **p<0.01  
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>&>0>'0Û�o8o% �� '56ë$×�È�@�~��  

0Û�o8o% ��'56ë$×�È�@�~��  �b�j/œ�Ù�†�É�ß�µ�º�\�Î�µ�¡�«�É�ß�µ�º>&�W 4.48>'�_�|

�•�p�¸�Í�b8p�)�†&g�M>&/² 4.51>'��  

 
 

�W4.48�� �©�î�å ED01 0Û�o8o% ��'56ë$×�È�@�~�� �b�j/œ�Ù�†�É�ß�µ�º�>�|�g�Î�µ�¡�«�É�ß�µ�º  

 

/² 4.50�� �©�î�å ED01 0Û�o8o% ��'56ë$×�È�@�~���b8p�)  

8p�) �� �f&g8��X �� �p�¸ �� �‘ �� �e �� �³�­ �� �Ë��

ED01_4 5 S3D S3D S3D S3D S3D 

ED01_5 5 S3D 2D 2D 2D 2D 

ED01_2 3 S3D S3D S3D - - 

ED01_3 3 S3D 2D 2D - - 

ED01_1 1 S3D - - - - 

 

�r�S�H í6ë�_�w�–�j�@&�1��I�€�S>& p>:0.001>'�S�u �Î�å�Ç�™�ß�î�½/õ�G�†�K�S�˜�•�Ý

�¥�¡�¯�å�b8p�)�ô�è���[ �W�) �è�� �K�S)��Ý�
�H í ED01_1 �\ �H í ED01_2�
 ED01_3�


ED01_4�
 ED01_5 �b6ë�_�w�–�j�@&�1��[�A�S>& p>:0.01>'���H í ED01_2 �\ ED01_4 �b

6ë�[�w�–�j�@&�1��[�A�S>& p>:0.01>'���H í ED01_3 �\�H í ED01_4�
 ED01_5 �b6ë�[�w

�–�j�@&�1��[�A�S>& p>:0.01>'>&/² 4.52>'��  

 

 

 

 

 

Friedman chi -squared = 57.55, df = 4, p -value = 9.484e-12 
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/² 4.52�� �©�î�å ED01 0Û�o8o% �� '56ë$×�È�@�~���b�˜�•�Ý�¥�¡�¯�å�b8p�)�ô�è���_�|�•�W�)�è��  

 

 

 

>&>1>'0i)z0£ �)��Ý  

0i)z�c�z�_�
�·�A�_1��_�I�€�Z�8�•�G�\�@�ƒ�?�W�S�� ED01 �c &„�&�Š+Ù�Ž/Ç�b3Æ�K�©

�Ù�µ�º �?�} �
 &„�&�Š�“�?�}�b�Ñ�»�Ý�©�Ù�µ�º�l�b�•�µ�¸�•�å�¢�©�î�å�[�6�~ �
/Õ
×�/�@

�G8��b#ì8��†�±�A�C�“�)�•�”�¡�©�Ù�å�@�6�•���Q�b�S�u�]�b�Ã�±�î�å�v�
 �q�6�b�©�Ù�µ

�º�_�c�p�¸#ì8��_7Ÿ�p�K�
���b�©�Ù�µ�º�?�}�·�A�b/Õ
×�/�†�p�°�_�
�Ø�V�_0i)z�†4Ä�•

�|�:�_�^�W�S�� �r�S �f&g #ì8��X�b�Q�•�_���8�
�·�A�b�6�•/Õ
×�/�_�P�M�•0i)z k$��ì6ë

�@�ö�a�K�Z�8�•�M�‰�[�

²�/�b k$��ì6ë�b�œ0£�_�š�ì�@�^�8�G�\�?�}�
/Õ9‚*…�c �f&g �ì

6ë�p�_�V�W�e�‘�b�Ø3¶0i5��b 0ò(ý�†�H(ô�K�Z�8�S�v�b�\*ƒ�<�}�€�• >&/² 4.53>'�� �r�S�Ø

3¶#ì8�>&�e�‘�V�W>'�b0i)z k$��ì6ë�b�œ0£�Í�b8p�)�@�
�q ED01_4>&5.29 &Ê>'�
�r ED01_5

>&5.25 &Ê>'�
�s ED01_3>&2.8 &Ê>'�
�t ED01_2>&2.75 &Ê>'�
�u ED01_1>&0.05 &Ê>'�
�\ 5 8�

�f&g�b>0�Ã�±�î�å�@6×�8)��Ý�\�^�W�S��  

/² 4.53�� �©�î�å ED01 �_�>�E�•0i)z k$��ì6ë  

 

���������� ������������ ������������ ������������ ������������

������������ �����������
������ �������������� �������������� ������������

������������ �������������� �� �������������� ������������

������������ ������������������ �����������	������ ������������������ ������������

�����������	 �����������
������ �������
�����	 �������������
���� ���������
����

�
�	�������� �
�	�������� �
�	�������� �
�	�������� �
�	��������

�����&�� �����
�� �	������ �
�����
 �	������ �����
��

�����'���� ���������� ���������� ���������� �
������ �
���
��

�$�� �����
�� �������� �������� �������� �������	

���!������ �������� �������� �������� �������
 �������	

�����! �������� �������� �������� �������� ��������

�
���! �������� �������� �������� �������� ��������

�����! �������� �������� �������� �����	�� ��������

�����! �������� �������� �������� �������� ��������

�#���%���� �������� �������� �������
 �������� ��������

�"��������� �������� �������� �������	 �������
 ��������

���������� ���������� ���������� ���������� ����������

*p<0.05,  **p<0.01  
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>&>2>'�©�î�å �� ED01�� �b*ƒ�9  

�p�¸�Í�b8p�)�[�c �� �ò�K�I ���� '56ë$×�È�@�~�� �\�v�_ >38��f&g �b ED01_4�
 ED01_5 �@

9×�?�W�S���Q�b�p�[�v ED01_4 �@9×�?�W�S�v�b�b�
 �W�)�è���_�|�•>1#ì8� �f&g>&ED01_2�


ED01_3>'�
>3#ì8� �f&g >&ED01_4�
 ED01_5>'�b�› �f&g �g�'
Æ�[�b�H í6ë�_�w�–�j�@0b

�}�€�^�8�G�\�?�}�
 S3D �b 3 8� �f&g 
Æ�\ >38��f&g 
Æ�b � �Ý �c�Â&��_�[�A�^�?�W�S��  

�� '56ë$×�È�@�~�� �_�>�8�Z�c�H í ED01_2 �\ �H í ED01_4 �b6ë�[�w�–�j�@�
�H í

ED01_3 �\ �H í ED01_4, ED01_ 5 �b6ë�[�w�–�j�@0b�}�€�S�G�\�?�}�
�G�b ED01 �_6õ

�K�Z�c�
>38� �f&g �b S3D �c>18� �f&g �b S3D �|�~�v� �Ý$×�[�6�~�
>38� �f&g �b S3D�
�>

�|�g>0 D �ã�~�b�g�Ã�±�î�å�c�
>18� �f&g �b>0D �ã�~�|�~�v� �Ý$×�[�6�•�\*ƒ�9�M�•�� �M

�‰�[ �� �ò�K�I ���� '56ë$×�È�@�~�� �\�v�_>18� �f&g �_9×�80Û�o�†�X�E�S/Õ9‚*…�v�8�•��  

0i)z0£ ��b)��Ý�?�}�
 >18��f&g �
>38� �f&g �\�v�_�
 �p�¸#ì8��_0i)z�@7Ÿ�p�K�^�@�}�v�


S3D�
>0 D /²&g�_�s8j�I�€�N �V�W�e�‘�b�–�Ó�î�ª�†�Ø3¶0i5��b�–�Ó�î�ª�\�K�Z+¬!›�_ 0b

�Z�8�•�b�[�c�^�8�?�\*ƒ�9�M�•�� �r�S>/�©�Ù�µ�º % �b�”�µ�É�?�}>0�©�Ù�µ�º% �b�Ñ�»�Ý

�l�b�)�~�p�<�_�|�~�
�ô�_0i5��@6ä�E�S�¤0l�\�^�~�
�S���c�·�A�_7Ÿ�p�K�
�‹���c�Ø�V

�† 0b�G�M�ì6ë�@�¨�C�^�W�S�\�8�:�G�\�@*ƒ�<�}�€�•��  

�r�S�Ø3¶#ì8�>&�e�‘�V�W>'�b0i)z k$��ì6ë�b�œ0£�Í�b8p�)�@�
�q ED01_4>&5.29 &Ê>'�


�r ED01_5>&5.25 &Ê>'�
�s ED01_3>&2.8 &Ê>'�
�t ED01_2>&2.75 &Ê>'�
�u ED01_1>&0.05 &Ê>'�


�\ 5 8��f&g�b>0�Ã�±�î�å�@6×�8)��Ý�\�^�~�
�Ø3¶�–�Ó�î�ª�l�b0i)z�b k$��ì6ë�@6×�8�o

�]�
9×0Û�o�_�X�^�@�W�Z�8�•�\*ƒ�9�M�•��  

 

 

���������������� ���©�î�å �� �(�'������ �_�P�M�•0Û�o ��

�©�î�å�� ED02���b
Ì#Õ�ì6ë�c 19.5 &Ê�[�
�q�6�b�©�Ù�µ�º�@�
  ‡*…�[�6�•&„���c&„�&

�Š�[+Ù�W�Z�8�•�M�‰�[�
:#�c�
&„�&�Š�_)F�C�û�~�ï�W�[+Ù�:�]�Ê�†&„�&�Š�b�G8��?�}�


�<�S�S�W�_�^�W�Z�8�•���û�~�ï�W�c�e#ì8��_�f&g�I�€�Z�8�•�S�u�
:#�c�
�©�î�å ED01_1

�b�p�¸#ì8��b�s�b�Ã�±�î�å�_�c$Ï���K�Z�8�^�8���Q�K�Z 9 &Ê�[�‹)F�b�©�Ù�µ�º�_�)�~�p

�ƒ�•���‹)F�b�©�Ù�µ�º�c�
&„�&�Š�b�“
��|�~�
:#�\&„���@+Ù�Ž�V�[+Ù�W�S�‹�
�g*…�@�P

�Ö�M�•�d�8�\�^�•�����b�d�8�_�·�A���M�M4��b+Ù�b�·�8�\�^�W�Z�8�•���©�î�å ED01_1

�b���œ�
:#�c�q�6�b�©�Ù�µ�º�_�c�Ñ�~�O�N�
�‹)F�©�Ù�µ�º�[�ô�_$Ï���M�•�v�€�\�^�•��  

 

 



'¨ 4 'v  | 146  
 

>&>/>'0Û�o8o% �� �ò�K�I ��  

0Û�o8o% ���ò�K�I��  �b�j/œ�Ù�†�É�ß�µ�º�\�Î�µ�¡�«�É�ß�µ�º>&�W 4.49>'�_�|�•�p�¸

�Í�b8p�)�†&g�M>&/² 4.54>'  

 

 

�W4.49�� �©�î�å ED02 0Û�o8o% ���ò�K�I���b�j/œ�Ù�†�É�ß�µ�º�>�|�g�Î�µ�¡�«�É�ß�µ�º  

 

/² 4.54�� �©�î�å ED02 0Û�o8o% ���ò�K�I���b8p�)  

8p�) �� �f&g8��X �� �p�¸ �� �‘ �� �e �� �³�­ �� �Ë��

ED01_4 5 S3D S3D S3D S3D S3D 

ED01_2 5 S3D 2D 2D 2D 2D 

ED01_3 3 S3D S3D S3D - - 

ED01_5 3 S3D 2D 2D - - 

ED01_1 1 S3D - - - - 

 

�r�S�H í6ë�_�w�–�j�@&�1��I�€�S>& p>:0.05>'�S�u �Î�å�Ç�™�ß�î�½/õ�G�†�K�S�˜�•�Ý

�¥�¡ �¯�å�b8p�)�ô�è���[�W�)�è���K�S�@�
)��Ý�\�K�Z�H í6ë�[�b�w�–�j�@&�1��[�A�^�?

�W�S>&/² 4.55>'��  

/² 4.55�� �©�î�å ED02 0Û�o8o% ���ò�K�I���b�˜�•�Ý�¥�¡�¯�å�b8p�)�ô�è���_�|�•�W�)�è��  

 

 

���������� �
������������ �
���������� �
���������� �
����������

�
���������� �������	�	 ���������� ���������� ��������

�
���������� �������
�� �� ���������� ��������

�
���������� ���������� �����
���
 �������	�� ��������

�
���������� ���������
 �� �� ����������

Friedman chi -squared = 14.875, df = 4, p -value = 0.004968  

*p<0.05,  **p<0.01  
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>&>0>'0Û�o8o% �� '56ë$×�È�@�~��  

0Û�o8o% ��'5 6ë$×�È�@�~��  �b�j/œ�Ù�†�É�ß�µ�º�\�Î�µ�¡�«�É�ß�µ�º>&�W 4.50>'�_�|

�•�p�¸�Í�b8p�)�†&g�M>&/² 4.56>'��  
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8p�) �� �f&g8��X �� �p�¸ �� �‘ �� �e �� �³�­ �� �Ë��

ED01_4 5 S3D S3D S3D S3D S3D 

ED01_5 5 S3D 2D 2D 2D 2D 

ED01_2 3 S3D S3D S3D - - 

ED01_3 3 S3D 2D 2D - - 

ED01_1 1 S3D - - - - 

 

�r�S�H í6ë�_�w�–�j�@&�1��I�€�S>& p>:0.001>'�S�u �Î�å�Ç�™�ß�î�½/õ�G�†�K�S�˜�•�Ý

�¥�¡�¯�å�b8p�)�ô�è���[ �W�) �è�� �K�S)��Ý�
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ED02_4�
 ED02_5 �b6ë�_�w�–�j�@&�1��[�A�S>& p>:0.01>'���H í ED02_2 �\ ED02_4 �b
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 ED02_ 5 �b6ë�[

�w�–�j�@&�1��[�A�S>& p>:0.01>'>&/² 4.57>'��  

 

 

 

 

 

Friedman chi -squared = 58.301, df = 4, p -value = 6.599e-12 
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*p<0.05,  **p<0.01  
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Extended Wireframe Type EW� � � � � � � � � � � � � � � � � � � �Linear Depth Type LD 
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�W4��  Analysis of variance table (ÒvisibilityÓ and ÒdepthÓ) 

 

 
�W5��  ranking by evaluation point  
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�W6��  concept of experiment 2  

 
�W7�� Visual stimuli for experiment 2  
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›�_ �f&g �K�S stimuli >&A>'�\�‹�b stimuli >&B>'�_�X�8�Z�
�è�W�b>38o% �_�X�8�Z 5

�•7u�b0Û�o�{�Ø>&�]�U�}�[�v�^�8�î�\�Z�v�¤�L�•>'�†#Ý�8�Z/Õ9‚*…�_ 0Û�o�I�O�S��0Û�o

�{�Ø�c�¥�•1��[/²&g�K�S >&�W8>'��  

>/ �� visibility ��>8�\0ñ /²&g�m�2 �@�
0b�x�M�?�W�S�?  

>0�� close-up��>8�È0i5��b�©�Ù�µ�º�[ pseudo-screen �b�)*(�@�m�S�_�)�~�p�ƒ�W�S�\

�A�
6·29*…�@3Æ�C�[0b�Z�8�•�31ß�†�w�E�S�?  

>1�� montage��>8�Ô�å�±�î�ª�×�\�K�Z�b�©�Ù�µ�º�b�–�á$×�r�\�r�~�@�6�W�S�?  

>2�� depth ��>8pseudo-screen �b�)*(�†�µ�u�
6·29*…�@�ß/œ�A�†1�1‘�K�Z�8�•�?  

>3�� size��>8/Õ
×�/�b�±�A�I�_4*�ô�¤�†�¤�L�S�?  

 
�W8��  Evaluation sheet for experiment 2  
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������������9‚�r�b)��Ý�(�Ò ��

7Ÿ0£�K�S�¹�î�±�†�v�\�_�
0Û�o!l�_�|�•�Û�å�¡�Ü�E �\ �(�S�(�Ò�†/œ�W�S >&�W8, �W9>'��  


²�Z�b0Û�o8o% �_�>�8�Z�
0[�I>?/²&g�Ã�±�î�å�\0[�I>@�ß/œ�A�)*(�\�b%&�«�8#Ý�c1�

�u�}�€�^�?�W�S�� �� visibility �� �>�|�g �� montage�� �_�X�8�Z�c�
0[�I>?�>�|�g0[�I>@�\

�v�_�w�–�j�@1��u�}�€�^�?�W�S��  

�� close-up�� �_�X�8�Z�c�
/²&g�Ã�± �î �å�_�>�E�•�È =6ë�b�w�–�j level �@�s�}�€�S��

�ß/œ�A�)*(�b�È =6ë�b�w�–�j�c1��u�}�€�^�?�W�S  

�� depth �� �_�X�8�Z�c�
�ß/œ�A�)*(�_�>�E�•�È =6ë�b�w�–�j�@0b�}�€�S��/²&g�Ã�± �î

�å�_�>�E�•�È =6ë�b�w�–�j�c1��u�}�€�^�?�W�S��  

�� size�� �_�X�8�Z�c�
/²&g�Ã�± �î �å�_�>�E�•�È =6ë�b�w�–�j�@�s�}�€�S���ß/œ�A�)*(

�b�È =6ë�b�w�–�j�c1��u�}�€�^�?�W�S  

 
�W8��  Analysis of variance table (Òclose-upÓ, ÒfarnessÓ and ÒsizeÓ) 

 

 

 

�W9��  Ranking with average scores 

 

 

�F�O�R�V�H�X�S �
�S����������

�6�R�X�U�F�H �6�6 �G�I �)

�)�D�F�W�R�U���� �������� �� �������������� �

�) �D�F�W�R�U���� �������������� �� ��������������

�L�Q�W�H�U�D�F�W�L�R�Q�������� �� ��������������

�G�H�S�W�K �
���S����������

�6�R�X�U�F�H �6�6 �G�I �)

�)�D�F�W�R�U���� �������������� �� ��������������

�) �D�F�W�R�U���� �������������� �� ������������ �

�L�Q�W�H�U�D�F�W�L�R�Q�������������� �� ��������������

�V�L�]�H �
���S����������

�6�R�X�U�F�H �6�6 �G�I �)

�)�D�F�W�R�U���� �������������� �� �������������� �

�) �D�F�W�R�U���� �������������� �� ������������

�L�Q�W�H�U�D�F�W�L�R�Q�������������� �� ��������������

�U�D�Q�N�D�Y�H�U�D�J�H�V�F�R�U�H�Y�L�V�L�E�L�O�L�W�\�F�O�R�V�H�B�X�S� P � R� Q� W� D� J� H�G�H�S�W�K�V�L�]�H
�� � / � ' � � � � � �� � � � �/�' �� �3� ' � � �/�' �� �(�: �� �/�' ��
�� � / � ' � � � � � �� � � � �/�' �� �/�' �� �3� ' � � �/�' �� �3� ' � �
�� � 3 � ' � � � � � �� � � � � � � � �3� ' � � �/�' �� �3� ' � � �3� ' � � �/�' ��
�� � 3 � ' � � � � � �� � � � �3� ' � � �(�: �� �/�' �� �(�: �� �(�: ��
�� � ( � : � � � � � �� � � � � � �(�: �� �(�: �� �(�: �� �/�' �� �(�: ��
�� � ( � : � � � � � �� � � � �(�: �� �3� ' � � �(�: �� �3� ' � � �3� ' � �

 X S d ` W e e �
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����������*ƒ�9 ��

�� visibility �� �_�X�8�Z�c�
�w�–�j�c1��u�}�€�^�?�W�S�v�b�
0Û�o!l�_�|�•�Û�å�Ÿ�å�¢

�[�c�
��9‚>/�\� �]�_�
�Ã�±�î�å>J>B�[�S�B�M�•�©�î�å�@0Û�o�@9×�?�W�S���"(ç�^)z�[

�Ã�î�«�Ì�¡�¸�•�È�†/²#'�K�S�Ã�±�î�å�@�
�©�Ù�µ�º�b�X�^�@�~�_�>�8�Z�v0b�x�M�8�\�8

�:�G�\�@*ƒ�<�}�€�•��  

�� montage�� �_�X�8�Z�v�w�–�j�c1��u�}�€�^�?�W�S�@�
��9‚�_�>�8�Z�•8Œ�_�|�•�–�å

�±�Å�×�î�v/œ�W�S�\�G�•�
/Õ9‚*…
²�(�@�
�8�N�€�b�©�î�å�±�–�É�_�P�K�Z�v�
�©�Ù�µ�º

>/�\�©�Ù�µ�º>0�b�X�^�@�~�_�Ô�å�±�î�ª�×�\�K�Z�b�X�^�@�~�_4*�ô�¤�†�â�W�Z�8�^�8�


�\�8�:�G�\�@�(�?�W�S��$��^�•�«�¡ �Ü�î�å�§�–�¬�_�|�•�©�Ù�µ�º�b�X�^�@�~�[�6�W�Z�v�


�Ô�å�±�î�ª�×�\�K�Z�b�r�\�r�~�c�6�•�\�8�:�G�\�@*ƒ�<�}�€�•��  

�� close-up�� �_�X�8�Z�c�
�Ã�±�î�å>N>B 1 �@�q�v0Û�o�@�S�?�C�
�Ã�±�î�å>J>B>0�@)F

�8�S��  

�ß/œ�A�)*(�@6×�8>&42�8>'�o�]�
�©�Ù�µ�º>/�?�}�©�Ù�µ�º 2 �_�)�~�p�ƒ�W�S�\�A�_�


�«�¡�Ü�î�å�@�|�~3Æ�Y�8�S�|�:�_�¤�L�}�€�•�\�8�:�G�\�@*ƒ�<�}�€�•��  

�r�S �� depth �� �_�X�8�Z�v�
>C>U>/�
>N>B>/�
>J>B>/�@0Û�o�@9×�8�G�\�?�}�
�����«

�¡�Ü�î�å�b�)*(�@�ß/œ�A�¤�_�s8j�†�l�p�K�Z�8�•�G�\�@�(�?�W�S��  

�M�‰�[�
�� size�� �_�X�8�Z �c�
>N>B>/�@�v�W�\�v�*�?�W�S���«�¡�Ü�î�å�@3Æ�Y�8�S�\�v

�W�\�v1�1‘�[�A�S�Ã�± �î �å�[�6�•�@�
/Õ
×�/�b�±�A�I�b4*�ô�¤#Õ�L�S)��Ý�\�^�W�S��)�

�Ý�\�K�Z�
�����«�¡�Ü�î�å�)*(�@7³�€�M�B�Z�v�
�Ã�±�î�å�_�|�W�Z�c/Õ
×�/�b�±�A�I�b

�š�ì�_�s8j�†�l�p�K�?�a�^�8�G�\�@�(�?�W�S���r�S)r�œ�¹�’!l�†�s�•�\�
>J>B>/�
>0�@

9×�C�
�G�b�G�\�?�}�
�����«�¡�Ü�î�å�Ø3¶�c�
�Ã�î�«�Ì�¡�¸�•�È�@�q�*7H1�1‘�[�A�•�|

�:�^0i0l$×�_���†#Ý�8�S�o�:�@0b�x�M�8�G�\�@�(�?�W�S��  

 

�������r�\�u ��

)�1=�\�K�Z�
'g�/�Î
@�_�>�8�Z0{0i2¥7³�†����$×�_�š�ì�I�O�•�•�•�2�c�
�����«�¡�Ü

�î�å�b�)*(�†1�1‘�I�O�•�S�u�b�
�Ø3¶�b�ß/œ�A�_���_�X�8�Z�c�
�����«�¡�Ü�î�å�b'g�/

�Î
@�_�@0i�I�O�•!m�_�c�á�–�Ö�î�Ç�Þ�î�Ò'¼�[�S�B�I�€�S�q�*7H�b�Ã�î�«�Ì�¡�¸�•�È

/²#'�@4:�K�Z�8�•�G�\�@�(�?�W�S���r�S�����«�¡�Ü�î�å�b�)*(�b�š�ì�c�
�Ô�å�±�î�ª�×

�\�K�Z�b�©�Ù�µ�º�b�X�^�@�~�_�s8j�†�l�p�I�^�8�G�\�v�(�?�W�S���G�b�G�\�?�}'g�/�Î


@�¥�å�¸�å�¶�D�8�_�>�8�Z�•�•�2�b4:#Ý�c� �Ý$×�[�6�•�\*ƒ�<�}�€�•���K�?�K�
/Õ
×�/

�§�–�¬�b)+�M�¤�_�s8j�†�Z�<�•!m�
�����«�¡�Ü�î�å�b�ß/œ�A�)*(�b0¿���_�X�8�Z�Ò�‹
Ì
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�Ø�è0¦�M�•�²0[�@�6�•�\*ƒ�<�•��  

�r�S�
�•%Ê'2�c �����«�¡�Ü�î�å�b�”�«�Ì�¡�º�†�[���K�S�r�r�[�
�ß/œ�A�)*(�†�š�ì�I

�O�•�G�\�[3Æ�C�[0b�Z�8�•�¤0l�†�Z�<�}�€�•�?�†�è0É�M�•�_�\�]�r�W�S��  

/Õ
×�/�b�±�A�I�_4*�ô�¤�†�¤�L�S�N�I�c�
�"(ç�^�«�¡�Ü�î�å�b&ã�·�_�|�•0b�S% �b�±

�A�I�b�š�ì�_�|�•�v�b�\�v*ƒ�<�}�€�•���«�¡�Ü�î�å�@�ß�_&ã�·�M�€�d�
#ì8��V�b0b�S% 

�b�±�A�I�c)°�`�M�•��  

�G�€�†0Ž�ô�M�•�S�u�_�
�”�«�Ì�¡�º�š�b�š�f�_�|�•� �Ý�_�X�8�Z�v�è0É�M�•�²0[�@�6

�•���È0i5��[�p6��I�€�S�Î
@�c�
�f�N�s�@$Î#Õ�M�•�@�
�Q�b�M�s�†�Ÿ�G�M�•�\�
�† =�|

�~�v�á�–�»�”�«�Ì�¡�º�_�š�ƒ�•���† =�\�È0i5��[�
�«�¡�Ü �î�å�b�g"g�@�š�ì�M�•�
�\�8

�:�G�\�[�6�•���ß/œ�A�)*(�b�š�ì�c�q�`7H�_�\�]�u�
�È�¹0i5��†�È�F�•�G�\�[�
�|�~�²

�–�¼�Ñ�µ�¡�I�†�I1*�[�A�•�\*ƒ�<�}�€�•��  
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'¨>0'v�_�>�E�•�Ü�s��9‚�[�G#Ý�K�S �6���'�•�Ó�Û�©�«�¸�Ò ��

 

�3�D�Q�D�V�R�Q�L�F���$�*���+�3�;���������«�¸�Þ�œ�Ü�¢ ��

2010 �º�_$Î�Ž�I�€�S�
�Ã�¼�¯�½�µ�¡"‚+¬�b0°6��•/¡ P2 �Ó�Ô�Ü�†�G#Ý�K�S Full HD

�•�Ó�Û�Þ�¥�î�²�î�[ �6�•>&�W 1>'���–�Ó�î�ª�­�å�§�_ 1/3 Full HD �Æ�¡�­�Ý U.L.T �Ü
@

(ò�Ê�†�G#Ý�K�
�Á�–�š�å�»�•�Ó�Û�_3Õ�•9×�¤�Ø�
9×#ì2A�†��#'�K�Z�8�• 1)���©�Ù�Ý�²�î

�±�–�É�T�@�
�¥�å�Ã�¡�º�[3M5��^�S�u�
�µ�·�Š�@�6�•���Á�å�¹�•�±�–�É�|�~�v�§�–�¬�c

�±�A�8�@�
 2011 �º�\�ì�c�
�Á�å�¹�•�±�–�É�[9×#ì2A�†��#'�[�A�•�•�Ó�Û�Þ�¥�î�²�î�@

�^�?�W�S�S�u�
#ì2A
ƒ
›�[�•�µ�þ�†�«�¸�Þ�œ�Ü�s�_�G#Ý�K�S��3M5��[�c�6�W�S�@�
�©�Ù

�Ý�²�î�±�–�É�b�•�Ó�Û�[�6�•�b�[�
�S(��K�S�«�¸�Þ�œ�Ü�¢�v��"<�^�Ù�]�_0¿0£�K�S ���•

�«�¸�Þ�œ�Ü�¢�b�S�B�W�\�Q#Ý"g�#�†�è�W�_&g�M>&�W 2>'��  

 
�W1�� panasonic AG-HPX375  

 
�W2�� panasonic AG-HPX375 �«�¸�Þ�œ�Ü�¢  

�•�•�Ó�Û�c�j�4�K�S7•�b�«�¸�Þ�œ�Ë�î�«�@ 170 
H�\�È�8�S�u�
42���b�Ü�s�b�s�_�Q

#Ý�K�S��  

������������������������������������������������������������������������������������������������
�������K�W�W�S�������S�D�Q�D�V�R�Q�L�F���E�L�]���V�D�Y���S�����D�J���K�S�[�����������¤ ������������ �‚	²�¥ ����
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�3�D�Q�D�V�R�Q�L�F���$�*�����'�$����

2010 �º�_$Î�Ž�I�€�S�
�a#ú�6�b�M�/�º�§%Q�' FullHD >1D �•�Ó�Û�Þ�¥�î�²�î�[�6�•

2)��
°�Õ�^1*�Z�8���†�²0[�\�M�•�«�¸�Þ�œ�Ü�¢�[�S(��I�€�S S3D �Ü�s�©�«�¸�Ò�|�~�v�


�•�µ�þ�c�Þ�å�¬�
�•�Ó�Û�Ê�µ�»�
0°6�4Š�@�M�X�b�Î�¹�• �_�M�/�ì�K�Z�8�•�S�u�
1*�Z�@

�K�x�M�C9×�8�µ�·�Š�†�w�M�•>&�W 4>'��  

�«�¸�Þ�œ�Ë�î�«�c 60 
H�[�
�•�Ó�Û�?�}3Æ�82¥7³�b/Õ
×�/�c 2.9 �Ó�î�º�Ý�r�[�•+��[

�6�•�b�[�
3Æ�K�Ü�s�†�p�°�_�Q#Ý�K�S��  

 

 
�W4��  panasonic AG -3DA1 

AG-HPX375 �«�¸�Þ�œ�Ü�¢�_6õ�K�Z�c�
�r�N�µ�·�Š�_�e8Ÿ�@�6�•)��Ý�\�^�W�S�����À

�å�c�
�Q�b
Æ7c4Š�_�>�8�Z�c2s���@ í�K�C�
�«�¸�Þ�œ�Ü�¢�?�}�•�Ó�Û�†�¥�K�Z&ã�·�M�•

�²0[�@�6�W�S���Ü�s�Ï�–�å�º�_�?%T�‹�
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�•�Ó�Û 2 �Ž�b� �‡
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�¬�î�Ò�c�\!›�Y�•+��[�
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�Ü�s���d�x�•�Ó�Û�á�î�¡�_�D(Ù�@�¨�8!l�v�e8Ÿ�\�^�W�S��  

AG-3DA1 �•�Ó�Û�Þ�¥�î�²�î�_�>�8�Z�c�
�V�W�b
œ3H�N�€�
�G3?�N�€�
#ì0…�N�€�_6õ

�K�Z�c�
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4
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 �6
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 20>+
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�I�}�_�K3Æ�K�S�Ü�s�@�²0[�\�^�•�S�u�
�•�µ�þ�[
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��@ 47.1mm
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#pragma once 
 
#include "ofMain.h"  
#include "ofxTrueTypeFontUC.h"  
class ofApp : public ofBaseApp{  
     
public:  
    void setup();  
    void update();  
    void draw();  
     
    void keyPressed(int key);  
    void keyReleased(int key);  
    void mouseMoved(int x, int y );  
    void mouseDragged(int x, int y, int button);  
    void mousePressed(int x, int y, int button);  
    void mouseReleased(int x, int y, int button);  
    void mouseEntered(int x, int y);  
    void mouseExited(int x, int y);  
    void windowResized(int w, int h);  
    void dragEvent(ofDragInfo dragInfo);  
    void gotMessage(ofMessage msg); 
    void exit();  
     
    ofVideoPlayer video;  
    ofxTrueTypeFontUC font;  
    ofxTrueTypeFontUC font1;// �`�I�u�b�e�Ð  
    ofxTrueTypeFontUC font2;// �|�~�`�I�u�b�e�Ð  
     
    int frame;  
    int selectedObject;  
    int selectPattern;  
    int watchingTimesCheck[5][20000];  
    float watchingTimes[5][11];  
    float separatedWatchingTimes[20][11];  
     
    vector<string> objectName;  
    string fileName;  
    ofImage saveImage;  
     
    ofFile s aveTxt;  
    ofFile states;  
     
    string test;  
     
    bool isComp; 
     
    string AB[2];  
    int combi;  
    vector<string> combiName;  
    vector<int> combiPattern[4];  
    int setNum;  
}; 
 
#include "ofApp.h"  
 
//-------------------------------------------------------------- 
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void ofApp::setup(){  
    
    //�Ç�›�å�º�†�–�å�Ï�î�º  
    font.load(" �Ä�Û �  �À0…�¦ �©�µ�¡  W4.ttc", 20);  
    font1.load(" �Ä�Û�  �À0…�¦ �©�µ�¡  W4.ttc", 15);  
    font2.load(" �Ä�Û�  �À0…�¦ �©�µ�¡  W4.ttc", 10);  
    objectName={" 4E�¥�I�€�Z�8�r �O�‡ "," ‡*…>/:#"," ‡*…>0&„�� ","�3�Ê ","�G8��S4�"@","�e#ì8� ","�‘#ì8� ","
�V#ì8� ","�W#ì8� ","5e(ã>$2O5¹'ý","�G8�- �W"@"}; 
     
    //�›'��e�Ð�4�†0¿��  
    AB[0]="A";  
    AB[1]="B";  
    combiName={"1 -1","1-2","2-1","2-2"}; 
     
    //)��s�œ�ƒ�O�H�\�b�Ã�±�î�å$��•�†0¿��  
    combiPattern[0]={2,4,4,5,1,3,3,5,2,3,1,4,2,5,1,2,3,4,1,5} ; 
    combiPattern[1]={1,3,3,5,4,5,2,4,1,5,2,3,3,4,1,2,2,5,1,4};  
    combiPattern[2]={2,1,4,2,5,3,4,3,5,1,3,2,5,2,3,1,4,1,5,4};  
    combiPattern[3]={5,3,4,1,3,2,5,1,2,1,4,2,5,2,4,3,3,1,5,4};  
     
    //�›'��Ã�Û�Ó�î�±�b�6�‡�Í�†0¿��  
    combi=0; 
    frame=0;  
    selectedObject=0; 
    isComp=0; 
} 
 
//-------------------------------------------------------------- 
void ofApp::update(){  
    //�·#ì�†�f�‚  
    video.update();  
    //4E�¥�I�€�Z�8�•�Ã�±�î�å�†�f�‚  
    selectPattern=combiPattern[combi][setNum] -1; 
} 
 
//-------------------------------------------------------------- 
void ofApp::draw(){  
    //#'�~�b�Ç�Þ�î�Ò�X�†0°6�  
    frame=video.getCurrentFrame();  
     
    //�Ç�Þ�î�Ò�X�@�Ð�–�¼�«�_�^�W�Z�8�S�} 0 �_�Ÿ�G  
    if(frame<0){  
        frame=0;  
    } 
     
    //*ü��,
�†�e#ì  
    ofBackground(50);  
    //�·#ì�b/²&g8•�æ�†�e#ì  
    ofSetColor(20);  
    ofDrawRectangle(50, 75, 600, 450);  
    ofSetColor(255); 
     
    //�·#ì�†�e#ì  
    float viewerHeight=video.getHeight()/video.getWidth()*600;  
    video.draw(50, 300 -viewerHeight/2,600,viewerHeight);  
     
    //4E�¥�œ�È�ª�™�¡�º�b�³�™�µ�¡�X�†0£ 'ì  
    for(int j=0;j<5;j++){  
        for(int i=1;i<11;i++){  
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            watchingTimes[j][i]=0;  
        } 
    } 
    for(int j=0;j<5;j++){  
        for(int i=0;i<video.getTotalNumFrames();i++){  
            if(watchingTimesCheck[j][i]==1){  
                watchingTimes[j][1]+=1;  
            } 
            else if(watchingTimesCheck[j][i]==2){  
                watchingTimes[j][2]+=1;  
                 
            } 
            else if(watchingTimesCheck[j][i]==3){  
                watchingTimes[j ][3]+=1;  
            } 
            else if(watchingTimesCheck[j][i]==4){  
                watchingTimes[j][4]+=1;  
            } 
            else if(watchingTimesCheck[j][i]==5){  
                watchingTimes[j][5]+=1;  
            } 
            else if(watch ingTimesCheck[j][i]==6){  
                watchingTimes[j][6]+=1;  
            } 
            else if(watchingTimesCheck[j][i]==7){  
                watchingTimes[j][7]+=1;  
            } 
            else if(watchingTimesCheck[j][i]==8){  
                watchingTimes[j][8]+=1;  
            } 
            else if(watchingTimesCheck[j][i]==9){  
                watchingTimes[j][9]+=1;  
            } 
            else if(watchingTimesCheck[j][i]==10){  
                watchingTimes[j][10]+=1;  
            } 
             
        } 
    } 
     
    //4E�¥�p�b�­�Ý�†,
�Ü�E  
    ofFill();  
    ofSetColor(120, 50, 50);  
    ofDrawRectangle(800+selectPattern*50, 165+selectedObject*30, 50, 30);  
    ofDrawRectangle(800+selectPattern*50, 165, 50, 30);  
    ofDrawRectangle(700, 165+selectedObject*30, 100, 30);  
    ofSetColor(255); 
     
    //�­�Ý�b�e#ì  
    ofNoFill();  
    ofSetLineWidth(1);  
    ofDrawRectangle(700, 165, 350, 330);  
    for(int i=0;i<10;i++){  
        ofDrawLine(700, 195+i*30, 1050, 195+i*30);  
    } 
    for (int j=0; j<5 ; j++) {  
        ofDrawLine(800+j*50, 165, 800+j*50, 495);  
    } 
    ofFill();  
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    //�–�å�Ç�›�Ó�î�©�Ù�å  
    font1.drawString(" )��s�œ�ƒ�O : "+combiName[combi], 700, 100);  
    font1.drawString(" #'�~�b�­�µ�º�X : "+ofToString(setNum/2+1)+" -"+AB[setNum%2], 700, 130);  
    font1.drawString(" �Ç�“�–�Ý�¡>8 "+fileName, 50, 50);  
    for(int i=1;i<11;i++){  
        font2.drawString(objectName[i], 710, 185+i*30);  
    } 
    for (int j=0; j<5; j++) {  
        ofDrawBitmapString("("+ofToString(j+1)+")", 810+50*j, 180);  
    } 
    for (int j =0; j<5; j++) {  
        for(int i=1;i<11;i++){  
            ofDrawBitmapString(ofToString(watchingTimes[j][i]),805+50*j,180+i*30);  
        } 
    } 
    font1.drawString(" �ï�8�‰�2 ",700,530); 
    font1.drawString("^ �Ÿ�î>8)��s�œ�ƒ�O�Ã�±�î�å�†4E�¥ ", 700, 560); 
    font1.drawString(" �����Ÿ�î>8�S or ���b�Ã�î�º�_4
�t ",700,590); 
    font1.drawString(" >:�Ÿ�î>8>/�Ç�Þ�î�Ò�`�M ",700,620); 
    font1.drawString(" ><�Ÿ�î>8>/�Ç�Þ�î�Ò4
�u�• ",700,650); 
    font1.drawString(" >[�Ÿ�î>8 10 �Ç�Þ�î�Ò4
�u�• ",700,680); 
     
    if(isComp){  
        font.drawString("Complete!", 275, 300);  
    } 
     
    //�©�î�¡�Â�î�\�Ç�Þ�î�Ò�_���b/²&g  
    ofSetLineWidth(5);  
    ofSetColor(30);  
    ofDrawLine(50, 600, 650, 600);  
    ofSetColor(255); 
    ofDrawCircle(50+ofMap(frame, 0, video.getTotalNumFrames(), 0, 600), 600, 10);  
    font1.drawString(ofToString(frame), 30, 570);  
    font1.drawString(ofToString(video.getTotalNumFrames()), 630, 570);  
    //�¬�(�H�\�_�œ�î�º�­�î�È  
    if(video.isLoaded()&&ofGetElapsedTimef()>300){  
        saveImage.grabScreen(0, 0, 1280, 800); 
        
saveImage.save(fileName+"_autoSave/autoSave"+ofToString(ofGetHours()*100+ofGetMinutes())+".jpg
"); 
        ofResetElapsedTimeCounter();  
    } 
     
     
} 
 
//-------------------------------------------------------------- 
void ofApp::keyPressed(int key){  
     
    //�Ÿ�î
°�Š �ì�b�Â'Å�†0¿��  
    if(key==','){  
        for(int i=0;i<2;i++){  
            video.previousFrame();  
            frame=video.getCurrentFrame()+i;  
        } 
         
    } 
    else if(key=='.'){  
        for(int i=0;i<2;i++){  
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            video.nextFrame();  
            frame=video.getCurrentFrame()+i;  
            for(int j=0;j<5;j++){  
                watchingTimesCheck[j][frame]=0;  
                 
            } 
            watchingTimesCheck[selectPattern][frame]=selectedObject;  
        } 
         
    } 
    else if(key==']'){  
        for(int i=0;i<10;i++){  
            video.nextFrame();  
        } 
    } 
     
    //------�œ�È�ª�™�¡�º�©�Ù�î�º�•�µ�º�Ÿ�î0¿��  
     
    else if(key=='1'){  
        selectedObject=1; 
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame] =0; 
        } 
        watchingTimesCheck[selectPattern][frame]=selectedObject;  
    } 
    else if(key=='2'){  
        selectedObject=2; 
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame]=0;  
        } 
        watchingTimesCheck[selectPattern][frame]=selectedObject;  
    } 
    else if(key=='3'){  
        selectedObject=3; 
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame]=0;  
        } 
        watchingTimesCheck[selectPattern][frame]=sel ectedObject; 
    } 
    else if(key=='4'){  
        selectedObject=4; 
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame]=0;  
        } 
        watchingTimesCheck[selectPattern][frame]=selectedObject;  
    } 
    else if(key=='5'){  
        selectedObject=5;  
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame]=0;  
        } 
        watchingTimesCheck[selectPattern][frame]=selectedObject;  
    } 
    else if(key=='q'){  
        selectedObject=6; 
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame]=0;  
        } 
        watchingTimesCheck[selectPattern][frame]=selectedObject;  
    } 
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    else if(key=='w'){  
        selectedObject=7; 
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame]=0;  
        } 
        watchingTimesCheck[selectPattern][frame]=selectedObject;  
    } 
    else if(key=='e'){  
        selectedObject=8; 
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame]=0;  
        } 
        watchingTimesCheck[selectPattern][frame]=s electedObject; 
    } 
    else if(key=='r'){  
        selectedObject=9; 
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame]=0;  
        } 
        watchingTimesCheck[selectPattern][frame]=selectedObject;  
    } 
    else if(key=='t'){  
        selectedObject=10; 
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame]=0;  
        } 
        watchingTimesCheck[selectPattern][frame]=selectedObject;  
    } 
    else if(key==' '){  
        selectedObject=0; 
        for(int j=0;j<5;j++){  
            watchingTimesCheck[j][frame]=0;  
        } 
        watchingTimesCheck[selectPattern][frame]=selectedObject;  
    } 
     
} 
 
//-------------------------------------------------------------- 
void ofApp::keyReleased(int key){  
     
    //�Ÿ�î
°�Š�ì�b�Â'Å�†0¿��  
    if(key==OF_KEY_UP){  
        setNum -=1; 
        if(setNum<0){  
            setNum=0;  
        } 
    } 
    //�Ã�±�î�å�†���_3æ�•�H�\�_�M�X�S�b�Ã�±�î�å�b�«�¸�î�±�«�†�–�Ñ  
    else if(key==OF_KEY_DOWN){  
         
        saveImage.grabScreen(0, 0, 1280, 800); 
        saveImage.save(fileName +"_save/save.jpg"); 
         
        for(int i=1;i<11;i++){  
            int sumWatchingTime=0;  
            for(int k=0;k<5;k++){  
                sumWatchingTime+=watchingTimes[k][i];  
            } 
            separatedWatchingTimes[setNum][i]=sumWatchingTime;  
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            for(int j=0;j<setNum;j++){  
                separatedWatchingTimes[setNum][i] -=separatedWatchingTimes[j][i];  
            } 
        } 
         
        saveTxt.open(fileName+"_state_"+ combiName[combi]+"_"+ofToString(setNum/2+1)+" -
"+AB[setNum%2]+".txt",ofFile::WriteOnly);  
        saveTxt << fileName+" ´ n"+combiName[combi]+"_"+ofToString(setNum/2+1)+" -
"+AB[setNum%2]+" ´ n´ n"; 
        saveTxt << 
ofToString(ofGetYear())+"/"+ofToString(ofGetMon th())+"/"+ofToString(ofGetDay())+" 
"+ofToString(ofGetHours())+":"+ofToString(ofGetMinutes())+" ´ n´ n"; 
        saveTxt<< "frame:"+ofToString(frame)+" ´ n´ n"; 
        saveTxt << "pattern"+ofToString(selectPattern+1)+" ´ n"; 
        for(int i=1;i<11;i++){  
            saveTxt<< objectName[i]+":"+ofToString(separatedWatchingTimes[setNum][i])+" ´ n"; 
        } 
        saveTxt.close(); 
         
        setNum+=1;  
        if(setNum>19){  
            setNum=19;  
        } 
    } 
     
    else if(key=='s'){  
        if(video.isLoaded()){  
            saveImage.grabScreen(0, 0, 1280, 800); 
            saveImage.save(fileName+"_save/save.jpg");  
             
            for(int i=1;i<11;i++){  
                int sumWatchingTime=0;  
                for(int k=0;k<5;k ++){ 
                    sumWatchingTime+=watchingTimes[k][i];  
                } 
                separatedWatchingTimes[setNum][i]=sumWatchingTime;  
                for(int j=0;j<setNum;j++){  
                    separatedWatchingTimes[setNum][i] -=separatedWatchingTimes[j][i];  
                } 
            } 
             
            
saveTxt.open(fileName+"_save_state_"+combiName[combi]+"_"+ofToString(setNum/2+1)+" -
"+AB[setNum%2]+".txt",ofFile::WriteOnly);  
            saveTxt << fileName+" ´ n"+combiName[combi]+ "_"+ofToString(setNum/2+1)+" -
"+AB[setNum%2]+" ´ n´ n"; 
            saveTxt << 
ofToString(ofGetYear())+"/"+ofToString(ofGetMonth())+"/"+ofToString(ofGetDay())+" 
"+ofToString(ofGetHours())+":"+ofToString(ofGetMinutes())+" ´ n´ n"; 
            saveTxt<< "frame:"+of ToString(frame)+" ´ n´ n"; 
            saveTxt << "pattern"+ofToString(selectPattern+1)+" ´ n"; 
            for(int i=1;i<11;i++){  
                saveTxt<< 
objectName[i]+":"+ofToString(separatedWatchingTimes[setNum][i])+" ´ n"; 
            } 
            saveTxt. close(); 
             
        } 
    } 
    else if(key==OF_KEY_RETURN){  



�Ü6�2(�q  �x 5 | 216  
 

        if(isComp){  
            isComp=0; 
        } 
        else{ 
            isComp=1; 
        } 
    } 
     
    else if(key=='^'){  
        combi+=1; 
        if(combi>3){  
            combi=0; 
        } 
    } 
     
     
} 
 
//-------------------------------------------------------------- 
void ofApp::mouseMoved(int x, int y ){  
     
} 
 
//-------------------------------------------------------------- 
void ofApp::mouseDragged(int x, int y, int button){  
     
} 
 
//-------------------------------------------------------------- 
void ofApp::mousePressed(int x, int y, int button){  
     
} 
 
//-------------------------------------------------------------- 
void ofApp::mouseReleased(int x, int y, int button){  
     
} 
 
//-------------------------------------------------------------- 
void ofApp::mouseEntered(int x, int y){  
     
} 
 
//-------------------------------------------------------------- 
void ofApp::mouseExited(int x, int y){  
     
} 
 
//-------------------------------------------------------------- 
void ofApp::windowResized(int w, int h){  
     
} 
 
//-------------------------------------------------------------- 
void ofApp::gotMessage(ofMessage msg){ 
     
} 
 
//-------------------------------------------------------------- 
void ofApp::dragEvent(ofDragInfo dragInfo){  
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    //�·#ì�Ç�“�–�Ý�†�»�Û�µ�¢�[�–�å�Ï�î�º  
    ofLog()<<dragInfo.files[0];  
    frame=0;  
    video.close(); 
    video.load(dragInfo.files[0]);  
    for(int j=0;j<5;j++){  
        for(int i=1;i<11;i++){  
            watchingTimes[j][i]=0;  
        } 
    } 
    for(int j=0;j<5;j++){  
        for(int i=0;i<20000;i++){  
            watchingTimesCheck[j][i]=0;  
        } 
    } 
    fileName=dragInfo.files[0];  
    ofResetElapsedTimeCounter();  
    test=ofBufferFromFil e(fileName+"_exit/state.txt");  
} 
 
void ofApp::exit(){  
    if(video.isLoaded()){  
        saveImage.grabScreen(0, 0, 1280, 800); 
        
saveImage.save(fileName+"_exit/exit"+ofToString(ofGetMonth()*100+ofGetDay())+ofToString(ofGetHo
urs()*100+ofGetMinutes())+ ".jpg");  
        if(!isComp){  
            saveTxt.open(fileName+"_exit/state.txt",ofFile::WriteOnly);  
        } 
        else{ 
            saveTxt.open(fileName+"_state_complete.txt",ofFile::WriteOnly);  
        } 
        saveTxt << fileName+" ´ n´ n"; 
        saveTxt << 
ofToString(ofGetYear())+"/"+ofToString(ofGetMonth())+"/"+ofToString(ofGetDay())+" 
"+ofToString(ofGetHours())+":"+ofToString(ofGetMinutes())+" ´ n´ n"; 
        saveTxt<< "frame:"+ofToString(frame)+" ´ n´ n"; 
        for(int j=0;j<5;j++){  
            saveTxt << "pattern"+ofToString(j+1)+" ´ n"; 
            for(int i=1;i<11;i++){  
                saveTxt<< objectName[i]+":"+ofToString(watchingTimes[j][i])+" ´ n"; 
            } 
            saveTxt << " ´ n"; 
        } 
        saveTxt.close(); 
         
        states.open(fileName+"_exit/state_num.txt",ofFile::WriteOnly);  
        states<<frame;  
        states<<",";  
        for(int j=0;j<5;j++){  
            for(int i=1;i<11;i++){  
                states<<watchingTimes[j][i];  
                states<<",";  
            } 
        } 
        states.close(); 
    } 
} 




