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1. PanoMeasure3─◖fi☿ⱪ♩ 

PM3 ─ ™ ╩ ⅎ╢ ⌐⁸PM3 ⅜≥─╟℮⌂ ⅎ ⌐ ≠™≡ ╠╣≡™╢─⅛╩ ⇔≡⅔ↄ

≤ ™≢⇔╞℮⁹√∞⇔⁸∆←⌐≢╙ ™ ╩ ⅎ√™⌂╠⁸ │ ╖ ┌⇔≡ ∫≡╙ ™╕∑╪⁹ 

 PanoMeasure3─ ⌂  

1) ₈ ₉╕√│₈ ₉≢ ╛ ╩ ℮ 

2) ─ ╩╙≤⌐ ⅜  

3) ─ ╩ ™√ ╩ ℮↓≤≢╟╡ ⌂ ⌐ (PM3 v1.0 8 ) 

4) ⱷ☺ꜗכ╩ ∆╢↓≤≢⁸ ⅎ⌂™ ⌂≥╩ ≢⅝╢ 

5) ─ ≡│╘⌐╟╢ (PM3) 

6) ⅛╠ ≢⅝╢ ╖╩  

 ₈ ₉ ⌂─⅛ 

─ ─ ⌐╟╡⁸ ─ ⅛╠ ⌐ ─ ╩ ╢↓≤⅜

≤⌂∫≡⅝≡⅔╡⁸ ∕╣╩ ∆╢♁ⱨ♩►▼▪╙ №╡╕∆⁹ ⌐≤∫≡│⁸ ≡╩◖fiⱧ

⅔⌐♃כꜙ ∑⇔≡⁸ ⌐ ⅜ ≡⅝≡ↄ╣╣┌↓─ ⌂ↄ ≢∆⁹⇔⅛⇔⁸

PanoMeasure3 ≢│ ⅎ≡₈ ₉№╢™│₈ ₉≢ ∆╢ ╖⌐⇔≡™╕∆⁹ 

⌐⇔⌂™─│⁸ ⌐│™ↄ≈╙─ ⅜№╢⅛╠≢∆⁹ ⌐⁸ ⌂ ⅜ ╠╣╢

⌐│ ╛ ⅜ ╠╣╢√╘⁸ ∆╢↓≤⅜ ₁№╡╕∆⁹∕─ ⁸ ↄ─ ╩⅛↑≡

≢ ╩≤╢⅛⁸ ↄ ╘╢⅛─™∏╣⅛≤⌂╡╕∆⁹╕√⁸ ╛ ⌐ ↄ─ ⅜

⅛⅛╢℮ⅎ⁸∕─ ≤⇔≡ ╠╣╢ ╙♃כ♦ ™⌐ↄↄ⁸ ⌐│ ⅎ╕∑╪⁹ ⅛♃כ♦

╠ ≢ ╩ ↓∆─≢№╣┌⁸ ⅛╠ ╕√│ ≢ ∆╢ ⅜ ≢∆⁹ 

 ─ ⅛╠ ╩ ℮↓≤⅜≢⅝╢ 

⅜ ╣≡™╢─│⁸ ╩ ⅛╠ ⇔√∞↑≢ ─ ╩ ≢⅝╢↓

≤≢∆⁹∕─√╘⁸ ≈─ ─ ≢ ∞↑ ∆╢⁸≤™∫√ ⅜⌂↕╣╢↓≤⅜ ↄ⌂╡╕∆⁹

∕─╟℮⌂ ≢│⁸ ─ ╩╙≤⌐ ∆╢ ⌂ ◦☻♥ⱶ╩ ∆╢

↓≤⅜≢⅝╕∑╪⁹PanoMeasure ≢│⁸ ⅜ ה ⅜ ≤™℮ ≢№╣┌ ─

⅛╠≢╙ ⅜ ⌂ ╖⌐⌂∫≡™╕∆⁹ ╩ ≤∑∏⌐ ⇔√ ⅛╠⁸

╕⅛⌂ ╩ ⇔√╡⁸ ╩ ∫√╡≤™∫√↓≤⅜ ⌐⌂∫≡™╕∆⁹ 

 ─ ╩ ™√ ╙  

≤│™ⅎ⁸ ─╖≢ ≢⅝╢ │ ╠╣≡™╕∆⁹ ╩ ≤⇔≡ ─

╩ ∆╢ ⌐│⁸ ─ ╩ ⌐ ™≡ ⅜ ≤⌂╢ ╖≤⌂∫≡™

╕∆(PM3 v1.08 )⁹ 
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 ⱷ☺ꜗכ╩ ⇔√  

PM3 ≢│⁸ ⱷ☺ꜗכ≤ ┌╣╢ ⌂ ⱳ▬fi♃כ╩ ™≡™╕∆⁹ ⱷ☺ꜗ⁸│≥כ

≢ ⅝ ╩ ≡≡ ⌂≥╩ ∆╢─≤ ∂╟℮⌐⁸ ⌐╟∫≡ ↕╣╢

≢ⱷ☺ꜗכ╩ ≡≡ ⁹∆≢ꜟכ♠─╘√╢∆ ⱷ☺ꜗ⁸│כ ∆╢ ╩ ∫≡⅔╡⁸∕

─ ╩ ⇔≡⁸ ≢│ ╣≡ ∫≡™⌂™ ─ ╩ ⇔√╡⁸ ⇔√™ ╩ ⇔≡

⌐ ↕╣√ ─ ╩ ⌐℮╟╢∆☻כ꜠♩≢ ⇔√╡⁸≤™∫√↓≤⅜≢⅝╕∆⁹ 

 

╩ ™√ ─  

≢ ╣≡™╢ ─

╙⁸ ⱷ☺ꜗכ─ ╩ ™≡

∆╢↓≤⅜  
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 ─ ≡│╘⌐╟╢  

PanoMeasure ≢─ ─ │⁸ ╢∆☻כ꜠♩╩ ≢∆⅜⁸ ╛ ─╟℮⌂ ⌂ ─╙─

╩ ∆╢⌐│ ≢∆⁹∕↓≢⁸BOX( )○Ⱪ☺▼◒♩╛ ○Ⱪ☺▼◒♩≤™∫√ ⅜ ╘

↕╣≡⅔╡⁸∕╣╩ ≢ ≡│╘╢∞↑≢⁸ ⌐ ╛ ╩ ≢⅝╢╟℮⌐⌂∫≡™╕

∆⁹╕√⁸ ∂ ─╙─╩™ↄ≈╙ ⇔⌂↑╣┌⌂╠⌂™ ⱪכꜟ◓⁸│ ⇔≡ ⇔⁸∕╣╩◖

Ⱨכ⇔≡ ℮≤™∫√↓≤╙≢⅝╕∆⁹ 

 

  

PM3 │ ⌂╠ ╩ ≢⅝╢╟℮ ⌐ ↕╣≡™╕∆⁹ ╢╣↕☻כꜞꜞ⌐

╩ ∆╢⅛⁸ ─ ─ ╩ ™√∞ↄ↓≤≢⁸ ─ ⌐ ╦∑√◌☻♃ⱴ▬☼

⅜ ≤⌂╡╕∆⁹╕√⁸▪♇ⱪ♦כ♃╩ ⇔≡⅔╡⁸ⱪ꜡◓ꜝⱶ⌐ ⅜№∫√ │ ↕╣╕

∆⁹ ⱪ꜡◓ꜝⱶ╩♄►fi꜡⁸⇔♪כⱪ꜡◓ꜝⱶ─ ╩ ℮↓≤≢⁸ ⅜ ↕╣╢∞↑≢

⌂ↄ⁸ │ ⇔≡™⌂™ ⅜ ≢ ↕╣╢↓≤⅜№╡╕∆⁹ 

2. ▬fi☻♩כꜟ≤  

  

⌂Ɽ♁◖fi⌐≈™≡ 

 PM 3│ⱴ▬◒꜡♁ⱨ♩Windows ─♦☻◒♩♇ⱪ ≢ ∆╢♁ⱨ♩►▼▪≢∆⁹ 

 Windows 10 ≢─↔ ╩ ⇔╕∆⅜⁸Windows 7, 8.1 ≢╙ ∆╢↓≤╩ ⇔≡™╕∆⁹ 

 ╕√⁸OpenGL2.1 ╩◘ⱳכ♩⇔√◓ꜝⱨ▫♇◒Ⱳה♪כ◓ꜝⱨ▫♇◒♅♇ⱪ⅜ ≢∆⁹ 

─Ɽ♁◖fi≤⇔≡ ↕╣≡™╢Windows Ɽ♁◖fi≢№╣┌⁸ ☻Ɑ♇◒─╙─≢№∫≡╙

⇔╕∆⁹ ™Ɽ♁◖fi≢│⁸♪ꜝ▬Ᵽכ─ OpenGL2.1⅜◘ⱳכ♩↕╣≡™⌂™↓≤⅜№╡╕

∆⁹ ⇔™ ⌐≈™≡│₈14. ₉╩ ↄ∞↕™⁹ 

Macintosh ╛ iOS⁸Android ─☻ⱴכ♩ⱨ◊fi⁸♃Ⱪ꜠♇♩≢│ ⇔╕∑╪⁹Windows ⅜
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∆╢♃Ⱪ꜠♇♩≢│ ⇔╕∆⅜⁸♃Ⱪ꜠♇♩⸗כ♪≢─ │ ⇔≡™╕∑╪⁹ 

 

⌂ ⌐≈™≡ 

─כ◖ꜞ   THETA ╛ insta360⁸QooCam8K ⌂≥≢ ↕╣√ Ɽⱡꜝⱴ ╩

∆╢↓≤⅜≢⅝╕∆⁹√∞⇔⁸ ╩ ╖ ╗↓≤│≢⅝╕∑╪⁹THETA ╛ insta360 ≢

↕╣√ ⌐≈™≡│⁸ ╢№≢ꜟכ♠ ThetaCube ╩ ⱦ♇◒Ɽⱡꜝⱴכꜙ◐⁸≡⇔

⌐ ⇔≡⅛╠↔ ↕™⁹ ⌐≈™≡│⁸3.3 ₈RICOH  THETA ╛ insta360 ≢

⇔√ ╩ ╖ ╗₉╩ ↄ∞↕™⁹ 

 

 PM 3☻♃fi♄כ♪ ─▬fi☻♩כꜟ 

 ─ ≤♄►fi꜡כ♪ 

PM 3☻♃fi♄כ♪ │ ◘▬♩ https://panomeasure.zoomscape.net/  ⅛╠ ≢⅝╕∆⁹

╛ ─♁ⱨ♩►▼▪─♄►fi꜡כ♪ ⌐≈™≡│⁸ ◘▬♩╩ ↄ∞↕™⁹ 

ⱴ♬ꜙ▪ꜟ≢│⁸♁ⱨ♩►▼▪⅜ ⌐♄►fi꜡כ♪↕╣≡™╢≤ ⇔≡⁸ ╩ ⌂™╕∆⁹ 

 

♄►fi꜡כ♪↕╣√ⱨ□▬ꜟ│⁸Setup_PMeasure3???.zip (?⌐│Ᵽכ☺ꜛfi╩ ∆ ⅜ ╢)─╟

℮⌐zip ─ⱨ□▬ꜟ≤⌂∫≡™╕∆⁹↓─zipⱨ□▬ꜟ⌐│⁸▬fi☻♩כꜝכ─ ⱨ□▬ꜟ≤ ⱴ

♬ꜙ▪ꜟ⅜ ∫≡™╢─≢⁸ ⇔≡ ↕™⁹ ⁸▬fi☻♩כꜝכ(Setup_PMeasure 3?.??.exe)╩

⇔≡▬fi☻♩כꜟ⇔≡ ↕™⁹ 

 

 ▬fi☻♩כꜟ─  

─ⱷ♇☿כ☺ 

▬fi☻♩כꜝ─ ⌐│⁸ ─╟℮⌂   

ⱷ♇☿כ☺⅜ ↕╣╕∆⅜⁸₈│™(Y)₉╩ ╪≢

⌐ ╪≢ ↕™⁹ 

 

 

 

≤ ╩ ⇔≡▬fi☻♩כꜟ∆╢↓≤

⅜≢⅝╕∆⁹ ≢▬fi☻♩כꜟ⇔√™ │⁸

₈Japanese₉╩ ⇔≡ ↕™⁹▬fi☻♩כꜝ≢

↕╣√ ⅜⁸PM 3╩ ∆╢ ─♦ⱨ◊ꜟ

♩ ≤⌂╡╕∆⁹ 

─▬fi☻♩כꜟ │⁸ ≢ ╩

⇔√ ╩ ⇔≡ ⇔╕∆⁹ 

ꜝ▬☿fi☻  

https://panomeasure.zoomscape.net/
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♁ⱨ♩►▼▪─ ⌐№√∫≡⁸₈♁ⱨ♩►▼▪ ₉⌐ ⇔≡™√∞ↄ ⅜№╡╕

∆⁹ ╩╟ↄ ╖⁸ ─℮ⅎ≢₈ ∆╢₉╩ ╪≢▬fi☻♩כꜟ╩ ╘≡ ↕™⁹ 

 

◖fiⱳכⱠfi♩─ ≤▬fi☻♩כꜟ ─  

 

▬fi☻♩כꜝ⌐│♦⸗ ─ ⅜ ╕╣≡™╕∆⁹↓─ⱴ♬ꜙ▪ꜟ≢╙⁸♦⸗ ─ ╩ ™≡

╩⇔≡™╢─≢⁸ ╘≡ ℮ │♦⸗ ─ (DEMO example)╩▬fi☻♩כꜟ⇔≡ ™ ╩ ⅎ╢≤

╟™≢⇔╞℮⁹ ≢⇔√╠♦⸗ ─ ─♅▼♇◒╩ ∑┌⁸▬fi☻♩⁹╪∑╕╣↕ꜟכ 

▬fi☻♩כꜟ ─ⱨ◊ꜟ♄⌐≈™≡│⁸ │ ∆╢ │№╡╕∑╪⁹ 

 

─♄ꜟ◊ⱨכꜙ♬ⱷ♩כ♃☻ ≤▬fi☻♩כꜟ 
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─♄ꜟ◊ⱨכꜙ♬ⱷ♩כ♃☻≡™ ⅜ ≡⅝╕∆⅜⁸ ⌐ ∆╢ │№╡╕∑╪⁹₈▬

fi☻♩₉ꜟכⱲ♃fi╩ ∆≤⁸▬fi☻♩כꜟ⅜ ╕╡╕∆⁹ ⌐₈ ₉Ⱳ♃fi╩ ⇔≡▬fi☻♩כꜟ

╩ ⇔≡ ↕™⁹ 

 

▬fi☻♩⁸≥╢∆ꜟכ♦☻◒♩♇ⱪ⌐ PM3≤ ThetaCube ─▪▬◖fi⅜ ╣╕∆⁹ 

 

 ꜝ▬☿fi☻≤ ꜝ▬☿fi☻ 

♄►fi꜡כ♪↕╣√☻♃fi♄כ♪ ─▬fi☻♩⁸│⌐ꜝכ

ꜝ▬☿fi☻⅜Ᵽfi♪ꜟ↕╣≡™╕∆⁹ ꜝ▬☿fi☻≢╙⁸∆═≡

─ ╩⅔ ™™√∞↑╕∆⅜⁸ ꜝ▬☿fi☻⌐│ⱦꜟ♪

ﬞ ─ ⅜№╢─≢⁸ ⅜ ╣╢ ⌐ ꜝ▬☿fi☻╩

⇔≡™√∞ↄ ⅜№╡╕∆⁹ ꜝ▬☿fi☻│ ⇔≡⅔

™™√∞↑╢ꜝ▬☿fi☻≤⌂∫≡™╕∆⁹ 

PM 3╩ ∆╢≤⁸ ─╟℮⌂ⱷ♇☿כ☺⅜ ↕╣╕∆

─≢⁸₈ ◘▬♩╩ ↄ₉≤ ⅛╣√Ⱳ♃fi╩ ⇔≡ ↕

™⁹∆╢≤⁸WebⱩꜝ►◙⅜ ⇔≡⁸ 

 PanoMeasure3 ꜝ▬☿fi☻   

≤™℮◘▬♩⅜ ⅝╕∆⁹↓↓≢⁸ ╩ ⇔≡ ꜝ▬☿fi☻─ ╩ ⇔≡ ↕™⁹ 

⌐ ꜝ▬☿fi☻⅜ ↕╣√ⱷכꜟ⅜ ↕╣╕∆⁹ⱷכꜟ⌐ ⅛╣√⁸◦ꜞ▪ꜟ

≤ ╩כ◐ ─Ⱳ♇◒☻⌐ ⇔≡⁸₈ ₉Ⱳ♃fi╩ ∆≤⁸ ꜝ▬☿fi☻⌐ ⇔╕∆⁹ 

 

 ♁ⱨ♩►▼▪─  

♁ⱨ♩►▼▪─ ⌐ ╩ ∆╢ ╖⌐⌂∫≡™╕∆⁹ⱪ꜡◓ꜝⱶ⅜ ↕╣≡™╢

⌐│⁸ ─╟℮⌂ⱷ♇☿כ☺⅜ ╣╕∆ ↕╣≡™⌂™ │ ╙ ↕╣╕∑╪ ⁹↓↓≢⁸

₈│™(Y)₉Ⱳ♃fi╩ ∆≤⁸Web Ⱪꜝ►◙⅜ ⇔≡ Update_PM3mod.1.00.exe─╟℮⌂ⱨ□▬ꜟ

─▬fi☻♩כꜝ⅜♄►fi꜡⁹∆╕╣↕♪כ 

PanoMeasure3 ЊТЕϳϴϯ   

THETA PM3  
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PM3╩™∫√╪ ⇔≡⅛╠⁸ ⱪ꜡◓ꜝⱶ─▬fi☻♩כꜝ╩ ⇔≡ ↕™⁹ 
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3. ≤ ─ ╡ ה╖  

 ⌂◌ⱷꜝ 

PM3 ─כ◖ꜞ│ ◌ⱷꜝ RICOH  THETA ─ ≢╙№╢ ─

⌐ ⇔≡™╕∆⁹insta360 ╛ QooCam8K ⌂≥ ╩ ⌂꞉fi◦ꜛ♇♩Ɽⱡꜝⱴ◌

ⱷꜝ≢№╣┌ THETA ─◌ⱷꜝ≢╙ ≢∆⅜⁸ ⌐≈™≡│◌ⱷꜝ─ ╛ ⁸Ɽ

ⱡꜝⱴ ⁸ ⌐ ∆╢√╘⁸↓╣╠ ─◌ⱷꜝ≢ ⇔√ ⌐ ⌂ ≢ ≢⅝╢

│№╡╕∑╪⁹꞉fi◦ꜛ♇♩Ɽⱡꜝⱴ◌ⱷꜝ─ ≢ ⅜ ╩ ∫√ ⁸ ∆╢─│

THETA  S / SC / V / Z1⁸insta360 ─ one X / one X2 / one R⁸QooCam8K ≢∆⁹ 

 

⌂⅔⁸ ⅜ ╙ ™─│ ꜠ⱨ◌ⱷꜝ╛Ⱶꜝכ꜠☻◌ⱷꜝ⌂≥ ⅝⌂ ☿fi◘╩ ⇔√

◌ⱷꜝ≤ ─ ⌂™꜠fi☼─ ╖ ╦∑≢⁸Ɽⱡꜝⱴ ╩ ™≡ ⌐Ɽⱡꜝⱴ ↕╣√ ╩

PTGui ⌂≥─Ɽⱡꜝⱴ ♁ⱨ♩►▼▪≢ ⇔√ ≢∆⁹ ╙ ╙ ™─≢∆⅜⁸

≤ ─ ⅜⅛⅛╡ ╛ ╙ ≢№╢↓≤⅛╠⁸ ⌂≥⌐ ∑╢ ╩ ⅝⅔

╘⇔╕∑╪⁹ 

☻ⱴכ♩ⱨ◊fi╛◖fiⱤ◒♩◌ⱷꜝ⌐╙⁸Ɽⱡꜝⱴ ⅜ ™≡™╢╙─⅜№╡⁸Google─

Cardboard ◌ⱷꜝ▪ⱪꜞ─╟℮⌐ ─ ⌐ ⇔≡ↄ╣╢╙─⅜№╡╕∆⅜⁸↓─╟℮⌐

∟ ≢Ɽⱡꜝⱴ ⇔√ │ ⌐│ ⅝≢№╡⁸⅔ ╘⇔╕∑╪⁹ 

↓─╒⅛⁸ ─ ≢ ↕╣╢ VR ◌ⱷꜝ╙ ≢⅝╕∆⁹꜠ⱡⱲ─Mirage Camera ≢

─ ╩ ⇔≡⅔╡⁸ ⌐╙ ⇔≡™╢↓≤⅜ ↕╣≡™╕∆⁹√∞⇔⁸PM3 ☻♃fi♄כ♪ ≢

│ VR ◌ⱷꜝ─☻♥꜠○ ╩ ∆╢ ⅜ ↕╣≡™╕∆⁹◌ⱷꜝ⅛╠ ╡ ⇔√ ╩∕─╕

╕ ℮≤⁸ ─ ∞↑⇔⅛ ↕╣╕∑╪⁹╕√⁸THETA ⌂≥≤ ⌂╡⁸ ─ ─ ⇔⅛

↕╣⌂™─≢ ⅜ ≢∆⁹ 

 

 360◌ⱷꜝ≢─  

PM3 ≢│⁸ ↕⅜╦⅛╢╙─⅜ ≈≢╙ ╡ ╪≢™╢⌂╠⁸ ⌂ ≢ ∆╢↓≤⅜≢⅝╕∆⁹ 

↕⅜╦⅛╢╙─⅜ ╡ ╕⌂™ │⁸ ⌐ ≡≡ ⇔ ⅛╠◌ⱷꜝ╕≢─ ↕╩ ╢

╩≤╢↓≤╙≢⅝╕∆⁹ 

╩≈↑⌂↑╣┌⌂╠⌂™─│⁸ ╛ ─ ⅜ ⅝ↄ ╡ ╕⌂™╟℮⌐∆╢↓≤⁸

⌐Ⱪ꜠⌂™╟℮⌐∆╢↓≤⁸ ╢↕─ ™ ≢│ ⅜ ≢∆⁹ 

∆╢ ╩ ⌐ ⇔╕∆⁹ 

THETA S THETA SC THETA V THETA Z1 
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≤⌂╢ ↕╩ ⅎ╠╣⌂™ ⌐│⁸ ⅛╠◌ⱷꜝ─꜠fi☼ ╕≢─ ↕╩ ⌐ ∫≡ↄ

∞↕™⁹ 

PM3 ≢│ ⌂╢ ─ ⅛╠ ↕╣√ ⌐╟╢ ⌐ ⇔≡⅔╡⁸ ∂ ≢◌ⱷ

ꜝ╩ ⇔⌂⅜╠ ∆╢↓≤╩ ⇔╕∆⁹◌ⱷꜝ ─ │⁸ ≤∆╢ ⌐╟╡

⌂╡╕∆⅜⁸1,2cm ─ ⅜ ≢№╣┌⁸◌ⱷꜝ ─ ╩ 3m ⌐∆╢≤ ™≢⇔╞℮⁹ 

 

 

 RICOH THETA≢ ⇔√ ─ ╡ ╖ 

THETA ─ ╩Ɽ♁◖fi⌐ ╡ ╗⌐│⁸ᵑTHETA ╩ USB◔כⱩꜟ≢ Ɽ♁◖fi⌐ →╢

≤⁸ᵒWi-Fi ≢☻ⱴכ♩ⱨ◊fi⌐ ╩ ⇔≡⅔⅝⁸☻ⱴכ♩ⱨ◊fi≤Ɽ♁◖fi╩ USB ꜟⱩכ◔

≢ →╢ ⁸─ ≈─ ⅜№╡╕∆⁹o ─ │⁸ ⌐╟∫≡│ ↕╣√ ─╖⅜☻ⱴכ♩ⱨ

№╢™│⁸ ╛ ⌐

↕─ ≤⌂╢╙─╩ ↄ 

THETA ─☻

♃fi♪ TM-1

⌐ ╡

↑≡  

╡ ⌐ ╡ ↑≡  

Ⱪ꜠⌂™╟℮ ⅜  

כ◙כ꜠ ⌂≥≢

─ ↕╛ ↕╩ ╢ 

2~3m 
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◊fi⌐ ↕╣╢ ⅜№╡⁸◌ⱷꜝ─ ⅝⌐ ∆╢ ⅜ ⅎ╢≤™∫√ ⅜ ↓╢↓≤⅜№╢─

≢⁸ ⌂╠ᵑ─ ╩≤∫√ ⅜ ™≢⇔╞℮⁹ ⇔ↄ│ THETA ─ⱴ♬ꜙ▪ꜟ╩ ⇔≡ↄ∞↕™⁹ 

 

 

 

 insta360≢ ⇔√ ─ ╡ ה╖ ⅝ ⇔ 

insta360 │≢ꜝⱷ◌─☼כꜞ◦ ╩Ɽ♁◖fi┼ ∆╢ ⌐ ─ ⅜№╡╕∆⅜⁸╒≤╪≥

─ ⌐⅔™≡ ─ ≢ ─ ⅜ ╦╣╕∆⁹↓─√╘⁸◌ⱷꜝ≢ ⇔≡™╢ SD ♪כ◌

╩ ⅝ ⇔⁸PC⌐ ◖Ⱨכ∆╢↓≤╩⅔ ╘⇔╕∆⁹ 

╕√⁸insta360 ≢│ ↕╣√ │ ─₈insp₉≢ ↕╣⁸↓─╕╕≢│ PanoMeasure ≢

╖ ╗↓≤⅜≢⅝╕∑╪⁹∕↓≢⁸ ⇔√ ⅜ ╡ ∑√╠⁸╕∏│ insta360 ─ PC ♁ⱨ

♩►▼▪ₐI nsta360 Studioₑ╩ ™⁸ ╩ ─ jpeg ⌐ ⇔╕∆⁹ ─ ╡ ⇔

√℮ⅎ≢ │ ╖ ╖ ⌐ ≢↓─ ⌐⌂╡╕∆ ⁸ ─ ⅝ ⇔Ⱳ♃fi⅛╠◄◒☻ⱳכ♩╩

∆╢↓≤≢ JPEG ⅜ ╠╣╕∆⁹a I nsta360 Studio ₑ─ ⌐≈™≡│ ♁ⱨ♩─ⱴ♬ꜙ▪

ꜟ ╙ ↔ ↄ∞↕™⁹ 

 

 

 

 

 

⅝ ⇔Ⱳ♃fi 
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 ⱪ꜡☺▼◒♩↔≤─  

 PM3 ≢│⁸ ≢│⌂ↄ⁸ⱪ꜡☺▼◒♩ ≢ ╩ ™╕∆⁹ ⅎ┌⁸└≤≈─ ≢

─ ╩ ⇔√ ⁸∕╣╠─ ╩☿♇♩⌐⇔≡└≤≈─ⱪ꜡☺▼◒♩≤⇔≡ ™╕∆⁹ 

↕╣√ ─ ╩ ⌐∆╢√╘⁸ⱪ꜡☺▼◒♩↔≤⌐ⱨ◊ꜟ♄╩ ╡⁸ ₁─ⱪ꜡☺▼◒♩ⱨ

◊ꜟ♄⌐ ╩ ↑≡ ⇔≡ ∆╢↓≤╩⅔ ╘⇔╕∆⁹ 

 

  

 

≤ ⁸⅜∆≢☻כ◔√ ─ ⅜╡╙ ╘≡ ⇔√™ ⌐│⁸ ⅜∫√ ─ ∆═≡╩

∂ⱨ◊ꜟ♄⌐ ╣≡ ∂ⱪ꜡☺▼◒♩≤⇔≡ ∫≡ↄ∞↕™⁹ 

 

 

 

 

ⱦ♇◒Ɽⱡꜝⱴכꜙ◐  ┼─  

ⱦ♇◒Ɽⱡꜝⱴכꜙ◐ ≤│ 

PM3 │⁸RICOH THETA ─◌ⱷꜝ≢ ⇔√Ɽⱡꜝⱴ ╩ ╩ꜟכ♠─╘√╢∆ ⅎ≡™╕

∆⁹PM3 │ THETA ╛ insta360(◄◒☻ⱳכ♩ )⌐╟∫≡ ╠╣╢ ─ ╩ ╖

╗ ⱦ♇◒Ɽⱡꜝⱴכꜙ◐⁸∏╠⅔≡∫⌂│⌐ ⌐ ⇔≡ ╖ ╖╕∆⁹∕─ ─♁ⱨ♩

►▼▪≤⇔≡⁸PM3 ⌐ ↕╣√ ThetaCube ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

roomB roomA roomB≢ ⇔√  

roomA≢ ⇔√  

↔≤⌐ ₁⌐ ⇔√  

roomB roomA roomB≢ ⇔√  

roomA≢ ⇔√  

⇔√ ╩≈⌂→√ ╩ ╡√™  
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⌂⅔⁸ ∂ ─ ⌂╠⁸THETA ╛ insta360 ─◌ⱷꜝ≢ ⇔√ ≢╙

≢∆⁹√∞⇔⁸ ⌂ ─ ⌐ ↕╣⌂™⁸◌ⱷꜝ ╩╙≤⌐⇔√ ⅜≢⅝⌂™⁸≤™

∫√ ⅜№╡╕∆⁹ 

 

ThetaCube ─ ™  

♦☻◒♩♇ⱪ ─₈ThetaCube₉╩♄Ⱪꜟ◒ꜞ♇◒⇔≡ ThetaCube ╩ ∆╢≤ ─╟℮⌂ ⅜

╣╢─≢⁸ ─ ⅜ ∫√ⱪ꜡☺▼◒♩ⱨ◊ꜟ♄ ⱨ◊ꜟ♄ ╩ ∆╢⅛⁸ ╩

♪ꜝ♇◓ ♪꜡♇ⱪ⇔≡⁸ ∆╢ ╩ ⇔╕∆⁹ 

 

      

ⱦ♇◒Ɽⱡꜝⱴכꜙ◐  

 

ThetaCube 

 

 

THETA ≢ ⇔√

⅜ ∫√ⱨ◊ꜟ♄

╩ ┘╕∆⁹ 

⅛╠◌ⱷꜝ╕≢─ ↕╩ ∫

≡™⌂™ ╛⁸ ↔≤⌐◌ⱷꜝ

⅜ ⌂╢ │⁸ (⅔╟∕

1m ⌂╠ 1000mm)╩ ╣≡ ↕™⁹ 

THETA ─ ─ EXIF ─ ⅝ ╩ ⇔╕∆⁹ │♅▼♇◒╩

╣≡ↄ∞↕™⁹insta360 ╛ QooCam8K─ ≢│ ⇔╕∑╪⁹ 

↓↓⌐ ╩♪

ꜝ♇◓ ♪꜡♇

ⱪ∆╢ ≢╙

╖ ╘╕∆⁹ 
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 βPTStitcherNG │ Helmut Dersch ─Ɽⱡꜝⱴ ⱪ꜡◓ꜝⱶ≢∆⁹ 

http s://webuser.hs-furtwangen.de/~dersch/     (c) 2008 2009 2010  Helmut Dersch  

 

ThetaCube ⌐╟∫≡ ↕╣√ ⱦ♇◒Ɽⱡꜝⱴכꜙ◐⁸│ ⌐ ↕╣≡ 1 ─ ↔

≤⌐ 1≈─◘Ⱪⱨ◊ꜟ♄⅜ ↕╣⁸∕─ ⌐ ╘╠╣╕∆⁹ 

 

╩ ∆╢

≤⁸◘ⱶⱠ▬ꜟ

⅜ ↕╣

╕∆⁹ 

ⱨ□▬ꜟ  

 

─ ╩ ⌂╢ ⅛╠

⇔√ ⁸ ╩ ≢ ⇔╕

∆⁹1 ─ ⅛╠ ⅜ ╕╢

│⁸↓↓≢ ⇔╕∆⁹ 

Ⱳ♃fi╩ ∆≤⁸ ↔≤⌐ PTStitcherNG ⅜

⇔≡ ╩ ⌂™╕∆β⁹ 
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◘Ⱪⱨ◊ꜟ♄─  ( ⱦ♇◒Ɽⱡꜝⱴכꜙ◐ ) 

 

 

 

 

 

 

 

◘Ⱪⱨ◊ꜟ♄ 

 

╩  ꜟ▬□ⱨ♃כ♦╢∆

ⱪ꜡☺▼◒♩ⱨ◊ꜟ♄ ─  

─ ⅝⌂≥─ ╩ ∆╢ 

 ꜟ▬□ⱨ♃כ♦
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⇔√ⱪ꜡☺▼◒♩╩ ™≡ PanoMeasure3 ╩  
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4.  

 ─ ╣ 

PM3 ≢ ╛ ╩ ℮╕≢─ ╣│ ─ ╡≢∆⁹ 

(1) ≤ ─ ╡ ה╖  

(2) ⱪ꜡☺▼◒♩  

(3) β  ⅜╕∞ ╦╣≡™⌂™  

(4) β  ⅜╕∞ ╦╣≡™⌂™  

(5)  

β  ™√ ≢ ↕╣√ ╩ ™≡∕─╕╕ ⌂≥─ ╩ ∫√ ⁸ ⅝⌂

⅜ ⇔╕∆⁹∕─√╘⁸ ⅝╩ ∆╢₈ ₉≤™℮ ⅜ ≤⌂╡╕∆⁹ 

   ↓─ ─ ≢◌ⱷꜝ ↕─ ╙ ℮↓≤⅜≢⅝╕∆⁹ 

β  ⌂╢ ⅛╠ ─ ╩ ™≡ ╩ ℮ ⁸∕╣∙╣─ ─ ╛ ╩

⇔⁸ ⇔√ ≢ ∆╢ ⅜№╡╕∆⁹∕─√╘─ ╩↓↓≢│

≢ ℮≤↓╤─ ≤ ┘╕∆⁹ 

↓↓≢│⁸(3) ┘(4) ─ ⌐≈™≡ ╩⅔↓⌂™╕∆⁹ ⌂≥─

⌐≈™≡│⁸ ╩ ⌐ ↑≡™╢↓≤╩ ≤⇔≡ ╒≥ ∆╢─≢⁸╕∏│

╩ ⅎ≡ↄ∞↕™⁹ 

ⱪ꜡◓ꜝⱶ≤ ⌐▬fi☻♩כꜟ↕╣╢◘fiⱪꜟ♦⁸│♃כ ┘ ⌂─≢⁸◘fiⱪ

╩♃כ♦ꜟ ™≡ ╩ ⅎ╢≤ ™≢⇔╞℮⁹ 

 

 ⱪ꜡☺▼◒♩─  

ⱪ꜡◓ꜝⱶ╩ ∆╢≤⁸ ─╟℮⌂₈ⱪ꜡☺▼◒♩ ₉≤™℮►▫fi♪►⅜ ╣╕∆⁹ 

 

↓↓≢ ╩ ∆≤⁸ ─╟℮⌂ⱨ□▬ꜟ ►▫fi♪►⅜ ↄ─≢⁸ⱪ꜡☺▼◒♩─ⱨ◊ꜟ♄╩

┘⁸panolist.dat ≤™℮ⱨ□▬ꜟ╩ ╪≢⁸₈ ↄ(O)₉Ⱳ♃fi╩ ⇔╕∆⁹ 
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№╢™│⁸ Ⱳ♃fi╩ ∆≤⁸ ─ ⅛╠ⱪ꜡☺▼◒♩╩ ┬↓≤⅜≢⅝╕∆⁹ 

ⱪ꜡☺▼◒♩⌐ ─ ⅜ ╕╣╢ ⁸ ≈ ─ ─₈Ɽⱡꜝⱴ ₉Ⱳ♃fi╩ ∆≤⁸ ↄ

╩ ┬↓≤⅜≢⅝╕∆⁹ 

╩כꜘ▬꜠─≡═∆₈  ∆╢₉│⁸ ─ ╩ ⌐ ∆╢≤⅝⌐ ™╕∆─≢⁸ ─

╩ ╕∑╢╕≢│ ⌐⇔≡ ╘≡ↄ∞↕™⁹ 

 

╛ ╩ ∫≡™⌂™ ╩ ⇔√ ⁸OK ╩ ⇔√ ⁸₈ ╩ ™╕∆⅛ ₉

₈ ╩ ™╕∆⅛ ₉≤™℮♄▬▪꜡◓⅜ ≡⅝╕∆⁹ ה ─ ⌐≈™≡│⁸∕

╣∙╣≤℮∂≈ⱴ♬ꜙ▪ꜟ ⁸↔ ↄ∞↕™⁹ 

 

  

PM3 │⁸ ─╟℮⌂ ≈─Ᵽכ≤ ≈─ ⅛╠ ↕╣≡™╕∆⁹ ≈─ ≢│⁸∕╣∙╣

⌂╢ ╩ ∆╢↓≤⅜≢⅝⁸ ─ ⅝↕╙☻ꜝ▬♪↕∑≡ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

◘Ⱪ  

◘Ⱪ  

ⱷ▬fi  

ⱷ♇☿כ♠ה☺כꜟⱣכ 

ⱷ♬ꜙכⱣכ 
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─ ╩ ╖ ╪∞ ⌐│⁸ⱷ▬fi ─╖⅜ ⅝ↄ ↕╣╕∆⁹ 

 

™≡⁸◘Ⱪ ⌐ ─ ╩ ∆╢⌐│⁸ⱷ♇☿כ♠ה☺כꜟⱣכ ≢ sub1 ≤ ⅛╣√ Ⱳ

♃fi╩ ⇔≡⁸ ╣√ꜞ☻♩─ ⅛╠ ⇔√™ ╩ ⇔╕∆⁹ 

 

 

─ ╩ ⇔√™ │⁸ ⌐⇔≡ sub2 ≤ ⅛╣√ Ⱳ♃fi╩ ⇔≡⁸ ╣╢ꜞ☻♩⅛
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╠ ⇔√™ ╩ ⇔╕∆⁹ 

 

 ╩ ⅛⇔≡╖╢ ╩ ⅎ╢  

╩♪ꜝ♇◓(♃Ⱪ꜠♇♩≢│☻꞉▬ⱪ)∆╢≤♪ꜝ♇◓⇔√ ⌐ ╩ ⅛∆↓≤⅜≢⅝╕∆⁹Ɽ

ⱡꜝⱴ ╩ ∆╢♁ⱨ♩►▼▪≤ ∂╟℮⌐ ╩◓ꜞ◓ꜞ ⇔⌂⅜╠ ≢⅝╕∆⁹ ⌐│

⅜ ↄ─≢│⌂ↄ≡⁸ ╩ ⅎ≡™╢↓≤⌐⌂╡╕∆⁹ 

 

 

 

─ ╩ ™≡™╢≤⅝│⁸ ↔≤⌐ ₁⌐♪ꜝ♇◓⇔╕∆⁹ 

 

 ─ ♩►▪ⱶכ☼הⱶ▬fiכ☼  

ⱴ►☻ⱱ▬כꜟ╩ ∆↓≤≢ ╩ ⅎ╢↓≤⅜≢⅝╕∆⁹ 

♃Ⱪ꜠♇♩─ ⁸Ⱨfi♅▬fiהⱧfi♅▪►♩⌐╟╡ ╩ ⅎ╢↓≤⅜≢⅝╕∆⁹ 

  

♪ꜝ♇◓⌐ ╦∑≡ ⅜ ⅝╕∆ 

─ ⅜⌂™

╩ ╪≢⁸ ╩♪

ꜝ♇◓ ☻꞉▬ⱪ  
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 ⱷ☺ꜗכ─  

 ╛ ─ │ ─╟℮⌂ ⱷ☺ꜗכ≤ ╩ꜟכ♠╢╣┌ ™╕∆⁹ ⱷ☺ꜗ

│⌐כ ─⅔ ™⌐ ∆╢ ≤ ─ ⅛╠ ↕╣≡™╕∆⁹ ─ ─

─ ─ ⅜ⱷ♬ꜙכⱣכ ⌐ ↕╣╕∆⁹ ⱷ☺ꜗכ╩ ≢ ⌐ ↕

∑≡⁸ ─ ⌐ ╦∑╢↓≤≢⁸ ─ ╩ ╢↓≤⅜≢⅝╕∆⁹ 

 

 

ⱷ☺ꜗכ╩ ↕∑╢⌐│⁸ ╩♪ꜝ♇◓⇔╕∆⁹ 

 

  

 

ⱷ☺ꜗכ 

ⱷ☺ꜗכ ─  

─ ( , ) ─ ( ) 
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 ╩♪ꜝ♇◓⇔√≤⅝⁸ ⱷ☺ꜗכ│ ╩ ⇔╕∆⁹ ⅎ┌⁸ ≢│ ⱷ☺ꜗ

│כ ⌐№╡╕∆⁹ ╩♪ꜝ♇◓∆╢≤⁸ ⱷ☺ꜗכ│ ╩ ⌐ ∆╢╦↑≢∆⁹ 

 

 ⱷ☺ꜗכ─     

ⱷ☺ꜗכ╩ ⌐ ↕∑√™≤⅝│⁸ ─ ỎỘ▪▬◖fi╩♪ꜝ♇◓⇔╕∆⁹ 

Ỏ▪▬◖fi╩ ⌐♪ꜝ♇◓∆╢≤ ⱷ☺ꜗכ╙ ⌐ ⇔╕∆⁹ 

Ộ▪▬◖fi╩ ⌐♪ꜝ♇◓∆╢≤ ⱷ☺ꜗכ╙ ⌐ ⇔╕∆⁹ 

 

ⱷ☺ꜗכ⅜ ╟╡ ⌐ ∆╢≤ ⌐ ⅜ ╕∆⁹ ⱷ☺ꜗכ─ ≤ ⌐≢⅝√

≤─ ⅛╠⁸ ⱷ☺ꜗכ⅜≥─ ⅛╠ ™≡™╢─⅛ ⌐╦⅛╡╕∆⁹╕√⁸

╩∆╢≈╙╡≢ ╩⇔≡⇔╕℮╟℮⌂ ∟╙⁸ ⅜№╢⅛≥℮⅛ ∆╢↓≤≢⁸ ←↓≤⅜

≢⅝╕∆⁹ 

⌂⅔⁸ ╟╡╙ ⌐ ⱷ☺ꜗכ╩ ⇔√ │⁸ ⌂ ─ ⅜ ⌐ ╣╕∆⁹ 

╩♪ꜝ♇◓   

  

─ Ỏ╩♪ꜝ♇◓ 

ⱷ☺ꜗכ⅜ 

 

⌐ ⅜  
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 ⱷ☺ꜗכ─ ⌐│⁸╙℮└≤≈ ⌂ ⅜№╡╕∆⁹ ─ ⌐№╢ ╩ 2 ◒ꜞ♇◒∆

╢≤⁸ ⱷ☺ꜗכ⅜ ─ ↕⌐ ⇔╕∆⁹↓╣⌐╟╡⁸ ╩ ⇔√™≤⅝⌐⁸ ⌐ ⌐

≢⅝╕∆⁹ 

 

 ⱷ☺ꜗכ─ ⅝ ─   

ⱷ☺ꜗכ╩ ⌐ ↕∑╢↓≤╙≢⅝╕∆⁹ 

ⱷ▬fi ⌐ ▪▬◖fi⅜ ↕╣≡™╕∆⁹▪▬◖fi╩ ⌐♪ꜝ♇◓∆╢≤⁸ ⱷ☺ꜗכ

⅜ ⅝ ⌐ ⇔╕∆⁹ ⌐♪ꜝ♇◓∆╢≤⁸ ⌐ ∆╢√╘ ⱷ☺ꜗכ⅜ ↕ↄ⌂╡╕∆⁹

⌐♪ꜝ♇◓∆╢≤⁸ ⌐ ∆╢√╘ ⱷ☺ꜗכ⅜ ⅝ↄ⌂╡╕∆⁹ 

⅝ ─ ⌐≈™≡│⁸ ≢ ∆╢≤╦⅛╡╛∆™≢∆⁹ 

 

⌐ ⌂

⅜  

╟╡ ⌐ ⱷ☺ꜗכ⅜ ⇔√  

─ ⌐№╢ ╩◒ꜞ♇◒∆╢≤⁸ 

ⱷ☺ꜗכ⅜ ─ ↕⌐  

⌐♪ꜝ♇◓ 

ⱷ▬fi ≢─ │

╦╠⌂™( ↕│ ) 

◘Ⱪ ≢│ ⇔≡™╢ 
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ⱷ☺ꜗכ─ ⌐│⁸ ─ ⁸ ─ ⁸ ─ ─╒⅛⌐⁸

≢ ∆╢ ╛ ╩ ⇔≡ ∆╢ ⁸ ╩◒ꜞ♇◒⇔≡ ∆╢ ⌂≥⅜№╡╕∆

⅜⁸∕╣╠⌐≈™≡│ ≢ ⇔╕∆⁹ 

 

 

 ⱷ☺ꜗכ⅛╠◌ⱷꜝ ╕≢─  

 

ⱷ♬ꜙ₈╠⅛כ◌ⱷꜝ⅛╠─ ╩ ∆╢₉╩ ⌐∆╢↓≤≢⁸◌ⱷꜝ ⅛╠ ⱷ☺

─≢╕כꜗ ╩ ↕∑╢↓≤⅜≢⅝╕∆⁹ ∆╢ │⁸ (◌ⱷꜝ ⅛╠ ⱷ☺ꜗכ╕

≢─ )⁸ (◌ⱷꜝ ─ ↕ ⅛╠ ⱷ☺ꜗכ╕≢─ )─ 2 ⅛╠ ═╕∆⁹ 

╕√⁸ ⅜ ↕╣≡™╢Ⱳ♇◒☻┼ ╩ ⇔≡ ⱷ☺ꜗכ╩ ↕∑╢↓≤╙≢⅝╕∆⁹ 

 

 

 ⱷ☺ꜗכ─ ≤  

 ─ ╩ ⇔√╡⁸ ╩ ™√╡∆╢⌐│⁸ ─ ⌐ ⇔√ ⌐⁸ ⌐ ∫≡

ⱷ☺ꜗכ─ ─ ⅝╩ ⌐ ╦∑╢ ⅜№╡╕∆⁹ 

ⱷ☺ꜗכ ─ ╩◒ꜞ♇◒∆╢≤⁸ ⅜ ┘⁸ ỎỘ─▪▬◖fi⅜ ⌐ ╣╕∆ ⌐

⌂╡╕∆ ⁹ ỎỘ─▪▬◖fi╩♪ꜝ♇◓∆╢↓≤≢ ⱷ☺ꜗכ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

 

ᵑ ╩◒ꜞ♇◒ 

ᵒ ỎỘ⅜ ╣╢─≢♪ꜝ♇◓ 
ᵓ ─ ⌐ ⌐ ╦∑≡  
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ⱷ☺ꜗכ─ ─ ⅝╩ ⌐ ╦∑√╠⁸ ─Ẽ( ≤ ∂ ╩⇔≡™╕∆)╩◒ꜞ♇◒⇔≡⁸

√⌂ ⌐ ⅎ╕∆⁹ ⅎ┌⁸ ─ ─Ẽ╩◒ꜞ♇◒∆╢≤⁸Ẽ⅜№∫√ ⌐ ⅜ ╣╕

∆⁹ │ ─ ╩ ⇔╕∆⁹ 

 

╩ ⇔√™ ─◄♇☺─ ─ ⌐ ⌐ ╦∑╕∆⁹ ⌐╙ ≤ ∂╟

℮⌐ ⌐ ⇔≡ ∆╢ ≈─ ⁸ ⅜ ╣╢─≢⁸∕╣╠─ ╩ ∫≡◄♇☺⌂≥⌐ ℮

╟℮⌐ ⌐ ╦∑≡╝⅝╕∆⁹ⱷ♬ꜙכⱣ₈─כ ↕(m)₉⌐ ↕⅜ ↕╣╕∆⁹ 

 

 ⱷ☺ꜗכ╩ ⌐ ∆ 

⌂≥╩ ⇔≡ ⱷ☺ꜗכ╩ ⌐ ∆( ⅜ ↕

╣≡™⌂™ )⌐│⁸ ≢♄Ⱪꜟ◒ꜞ♇◒⇔╕∆⁹ 

≢─ ⱷ☺ꜗכ─ ─Ẽ─ │⁸ ─

⅛╠ 50cm ─ ⌐№╡╕∆⁹╕√⁸ ─ │ 10cm ≢

∆⁹∕╣╩ ⌐ ⌐ ∫≡™╢ ─⅔⅔╟∕─ ⅝↕╩

∆╢↓≤⅜≢⅝╕∆⁹ 

 

ᵑ Ẽ╩◒ꜞ♇◒ 
ᵒ ╩♪ꜝ♇◓⇔≡  

ᵓ ╩ ⌐ ⌐ ╦∑╢ 

≤ ─ ─

↕⅜ ↕╣╢ 

50cm 

50cm 

50cm 

10cm 

♄Ⱪꜟ◒ꜞ♇◒ 
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 ─  ─  

 ─ ╩♩♇Ɑכ◌ꜟ▬♃⁸≡⇔≥ ─♩♇Ɑכ◌ꜟ▬♃℮⁹╞⇔╕╖≡⇔ ⅝↕│ 50×

50cm⌂─≢⁸ ╩ ⅛╘╢─⌐ ™™ ≢∆⁹ 

 

ᵑ ♃▬ꜟ◌כⱭ♇♩─ ⌐ ╩

╦∑≡⁸ ─ ⅝╩ ╦∑╕∆⁹ 

ᵒ Ẽ( Ẽ)╩◒ꜞ♇◒⇔≡ ( ) ─

⌐♩♇Ɑכ◌╩↕ ╦∑≡ ⇔╕∆⁹ 

ᵓ ╩◒ꜞ♇◒⇔≡▪◒♥▫Ⱪ⌐⇔

≡⁸ Ⱳ♃fi╩ ⇔≡ ╩ⱪ꜡♇♩⇔╕∆⁹ 

ᵔ ⌐ ╩ⱪ꜡♇♩∆╢⌐│⁸

╩▪◒♥▫Ⱪ⌐⇔≡ Ⱳ♃fi╩ ⇔╕∆⁹ 

◒ꜞ♇◒ 

◒ꜞ♇◒ 

♄Ⱪꜟ◒ꜞ♇◒ 

ᵕ ∆≢⌐ ⇔√ ╩♄Ⱪꜟ◒ꜞ♇◒∆╢

≤⁸ ⱷ☺ꜗכ─ ⅜ ⇔╕∆⁹ 

ᵖ ─ ⅝│ ⅎ∏⁸ Ẽ( Ẽ)╩ ╪≢

─ ╩ⱪ꜡♇♩⇔╕⇔╞℮⁹ 

◒ꜞ♇◒ 
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 ─   

 

 

 ▪fi♪▲ ╛╡⌂⅔⇔   

─ ╡⌂≥≢⁸ ╩ ─ ⌐ ⇔√™≤⅝⌐│▪fi♪▲

⅜ ≢∆⁹ ⱷ♬ꜙכ ⅛╠▪fi♪▲╩ ┬⅛⁸Ctrl ≥כ◐ z◐כ

─ ⇔≢╛╡ ⇔╩∆╢↓≤⅜≢⅝╕∆⁹ 

√∞⇔⁸ ─Ᵽכ☺ꜛfi≢│ ╛╡ ∑╢─│ ─ ∞↑≢∆⁹

2≈ ─ │╛╡ ∑╕∑╪⁹ 

 

 ─3 ╩ ∆╢ 

 Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸3DView ►▫fi♪►≢ 3 ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

3DView ►▫fi♪► ╩♪ꜝ♇◓∆╢↓≤≢⁸ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

ᵑ◒ꜞ♇◒
 

ᵒ◒ꜞ♇◒
 

ᵓ◒ꜞ♇◒
 

ᵑ Ⱳ♃fi╩ ⇔≡ ⌐♪כ⸗ ╢≤⁸ⱴ

⅜ꜟ♁כ◌☻► ⌐ ╦╡╕∆⁹ 

ᵒ ╩ ₁≤◒ꜞ♇◒⇔≡╝ↄ≤⁸

⌐ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

Ⱳ♃fi╩◒ꜞ♇◒ 
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5. ─ ≤  

 ─Ɽⱡꜝⱴ ╩ ↄ  

PM3≢│ ⌐ ↄ ╩ ┬↓≤⌐⌂╡╕∆⅜⁸ ℮ ╩ ∆╢↓≤╙≢⅝╕∆⁹ ⇔

⌐⁸ ╩ ⇔≡╖╕⇔╞℮⁹ 

 

Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ⱪꜟ♄►fiⱷ♬ꜙכ⅜ ↕╣╕∆⁹ⱷ♬ꜙ₈╠⅛כⱤⱡꜝⱴ ⱨ◊ꜟ

♄ ₉╩◒ꜞ♇◒∆╢≤₈ⱪ꜡☺▼◒♩ ₉♄▬▪꜡◓⅜ ╣⁸ⱪ꜡☺▼◒♩╛Ɽⱡꜝⱴ ╩

∆╢↓≤⅜≢⅝╕∆⁹ 

₈Ɽⱡꜝⱴ ₉♄▬▪꜡◓≢ Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ⱨ□▬ꜟ ♄▬▪꜡◓⅜ ⅝╕∆⁹ 

ⱨ◊ꜟ♄╩ ⇔ↄ ⅝√™ⱪ꜡☺▼◒♩─╙─⌐ ⇔⁸∕─ⱨ◊ꜟ♄ ─ panolist.dat ⱨ□▬ꜟ╩

⇔≡⁸₈ ↄ₉╩◒ꜞ♇◒∆╢≤⁸₈Ɽⱡꜝⱴ ⱨ◊ꜟ♄ ₉⅜ ↕╣√ ─ⱨ◊ꜟ♄ ⌐ ╦╡

╕∆⁹ 

  

  

3DView ►▫fi♪► ≢ 

♪ꜝ♇◓ 

⅜ 

↕╣√ 
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₈OK₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ∆╢Ɽⱡꜝⱴ ⅜ ↕╣╕∆⁹ 

 

↓─╟℮⌂ ╩ ╗─≢│⌂ↄ⁸Ɽⱡꜝⱴ ♄▬▪꜡◓ ─ⱨ◊ꜟ♄ ─ ╩ ⇔⁸

⅝√™ⱪ꜡☺▼◒♩─ⱨ◊ꜟ♄ ⌐ ⅝ ⅎ≡╙ ™╕∑╪⁹ 
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╖ ╪∞↓≤⅜№╢ⱪ꜡☺▼◒♩⌐≈™≡│⁸ Ⱳ♃fi╩ ∆↓≤≢ ╩ ┘ ⇔≡ ∆

╢↓≤╙≢⅝╕∆⁹ 

 

 

 ─   

RICOH THETA ╛ insta360 ⌐│ ☿fi◘⅜ ⅎ╠╣≡™╕∆⅜⁸∕─ │ ⌐ ™╢↓≤⅜

≢⅝╢╒≥ ↄ│№╡╕∑╪⁹∕─√╘⁸╟╡ ™ ≢ ⇔⌂↑╣┌⌂╡╕∑╪⁹ ╩

כꜙ♬ⱷꜟכ♠│⌐℮ ─₈ ₉╩ ┘╕∆⁹ 

PanoMeasure3 ≢│⁸ ⅜ ⇔ↄ⌂╡⁸PanoMeasure2 ─≤⅝╟╡ ⌂ ⅜≢⅝

╢╟℮⌐⌂∫≡™╕∆⁹ ⅜ ⅝ↄ ⌂∫≡™╢√╘↔ ↕™⁹ 

─♄▬▪꜡◓⁸╙⇔ↄ│♠כꜟⱷ♬ꜙ₈╠⅛כ ₉╩ ∆╢≤ ⅜ ╣╕

∆ ⁹↓─ ≢│⁸PM3─ⱷ▬fi ≤ ⌐ ╩ ⅛⇔√╡⁸ ⇔√╡∆╢↓

≤⅜≢⅝╕∆⁹ 

⌐│ ⅝⌂ BOX ○Ⱪ☺▼◒♩⅜ ↕╣≡™╕∆⁹↓─ BOX ╩ ─ ⌐ ╦∑⁸

─ ─ ≤├∫√╡ ⌂╢╟℮⌐ ∆╢↓≤≢ ╩ ℮↓≤⅜≢⅝╕∆⁹ 

 

 

 

₈ _ ₉⌐ ⅝ ⅎ
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 ╕∏│ ─ BOX ○Ⱪ☺▼◒♩─ ╩ ╘╕∆⁹ ⱷ♬ꜙכ⅛╠ BOX Ⱳ♃

fi╩ ∆≤⁸ BOX ─ ⅜ ≡⅝╕∆⁹ 

⌐₈ BOX ─ ₉Ⱳ♃fi⅜№╢─≢∕╣╩ ⇔≡ↄ∞↕™⁹ ⌐♪כ⸗

╡ ╦╡⁸ ⱷ☺ꜗכ─ ⅜ ⌐ ↕╣╕∆⁹₈ BOX ─ ₉ ╩ ∂∏⌐⁸

╩♪ꜝ♇◓⇔≡⁸ ─ ─ ⌐ ╦∑≡ↄ∞↕™⁹╕√⁸BOX ─ ╩◒ꜞ♇◒∆╢≤

─ ⅜ ≡⅝╕∆⁹ ╙ ╦∑≡⅔⅝╕⇔╞℮⁹ ⅜ ∫√╠⁸BOX ─ ─Ⱳ♃fi

╩ ∑┌ ↕╣╕∆⁹

 

 

⌐ BOX ─ ╩ ╘╕∆⁹ BOX ╩ ╢≤⁸ ≢⅝╢ ⅜ ≈№╡╕∆⁹№

╠⅛∂╘ ─ ╩ ∫≡™√ │↓↓⌐ ╩ ⇔≡ↄ∞↕™⁹⌂⅔⁸ W ⁸

D ≤™℮─│ ⁸⌂™⇔ ⅝─↓≤≢⁸ ⱷ☺ꜗכ─Ẽ ⁸Ẽ ⌐ ⇔≡™╕∆⁹ 

 

─₈ ₉⌐♅▼♇◒╩ ╣╢↓≤≢⁸ ⇔√ ╩ ⅛╠ ≢⅝⌂ↄ⌂

╡╕∆ ↕╩ ≢⅝╢ ⁹ ≢⅝╢ │ ⇔⁸ ⅛≥℮⅛№™╕™⌂ │ ╩ ⇔≡

⅔ↄ─⅜™™≢⇔╞℮⁹ 

 

 

─ ╩⇔╕∆⁹ 

─ⱷ♬ꜙ₈╠⅛כ꜠ⱬꜝכ ₉╩ ⇔≡ↄ∞↕™⁹ ─ ≤⁸ ≤ ─ ⅜ ≡⅝╕

∆⁹ 

⌐ ┘≡™╢ ─ │ ↕╣≡™╢ ─ (꜠fi☼ ╩ ╢ ╩ ∆ )≢

╩♪ꜝ♇◓ 

Ⱳ♃fi╩ ∆ 
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∆⁹↓─ ╩↓↓≢│ ≤ ┘╕∆⁹ ⌐ ┘≡™╢ ≤ ─ │∕╣∙╣ ≤

⁸ ≤ ╩ ╢ ≢∆( ≤ ┘╕∆)⁹ 

─ ≤ ─ │ ≢ ⇔⁸TETHA ─ ⁸ ╩ ∆ ⌐⌂╡╕∆⁹ 

≢⁸ ⌂ ◄♇☺ ╩ ≈ ≈↑╕⇔╞℮⁹ ♪▪╛ ─ ⌂≥  

≤ ≈↑√◄♇☺⅜ ∆╢ ≢⁸ (Ί)╩◒ꜞ♇◒⇔≡╖╕⇔╞℮⁹∆╢

≤⁸ ─ ( )⅜ ⇔╕∆⁹ 

 

─ ≢│⁸ ≤◄♇☺─ ⅜ ∏╣≡™╕∆⁹↓─╟℮⌂ │ ╩ ↕∑≡⁸ ⅜

⌐⌂╢╟℮⌐ ∆╢ ⅜№╡╕∆⁹ 

 ( )╩◒ꜞ♇◒ ∆╢≤⁸ ỏ▪▬◖fi⅜ ≡⅝╕∆⁹ ỏ╩♪ꜝ♇◓⇔

≡⁸ ◄♇☺⅜ ⌐ ℮╟℮⌐ ╩ ⇔≡ↄ∞↕™⁹ 

⌂⅔⁸ ╩ ⌐ ∆╢↓≤≢ ⅛⌂ ⁸ ⅜⇔╛∆ↄ⌂╡╕∆⁹ 

 

∂╟℮⌐⇔≡⁸╙℮ ⅛ ⇔≡⅔⅝╕⇔╞℮⁹ 

╒≥─ ⌐ ⇔⁸ 90 ─ ⅜ⱬ☻♩≢∆⁹ ─ ≢│ ─ ↄ≢ ⇔≡™╢─

≢⁸╙℮ ⅛ │ ─ ↄ≢ ∫≡ↄ∞↕™⁹ │꜠ⱬꜝכ╩ ⌐⇔≡ↄ∞↕™⁹ 

≤ ⌂◄♇☺⅜

∆╢ ╩◒ꜞ♇◒ 

( )╩◒ꜞ♇◒ 

ỏ╩♪ꜝ♇◓ 
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⅝╩ ∆╢≤ ⅜∏╣╢─≢⁸BOX ─ ≤ ╙ ⇔≡⅔⅝╕⇔╞℮⁹ 

 

 

◌ⱷꜝ ⅜№™╕™⌂ │⁸◌ⱷꜝ ╩ ⇔≡ↄ∞↕™⁹ 

─ⱷ♬ꜙכ⅛╠◌ⱷꜝ▪▬◖fi╩◒ꜞ♇◒∆╢≤ ⌐╙℮ ≈◌ⱷꜝ▪▬◖fi⅜ ╣╕∆⁹ 

↓╣╩ ⌐♪ꜝ♇◓∆╢↓≤≢⁸◌ⱷꜝ ╩ ≢⅝╕∆⁹ 

 

BOX ≤ ─ ↕⅜ ℮╟℮⌐ ⇔≡ↄ∞↕™⁹ 

 

  

↓↓╕≢ ╘╣┌⁸☼꜠│ ↕ↄ⌂∫≡™╢│∏≢∆⁹∕↓≢⁸ ⌐Ⱨfi╩ ∫√ ╩ ™╕

∆⁹ ⱷ♬ꜙ₈╠⅛כⱧfi ₉╩◒ꜞ♇◒⇔≡ↄ∞↕™⁹BOX ─ 8⅛ ⌐Ⱨfi⅜ ↕╣╕

∆⁹ 

⌐⁸ⱷ♬ꜙ₈⌐כⱧfi ₉≤™℮Ⱳ♃fi⅜ ↕╣≡™╕∆─≢⁸∕╣╩◒ꜞ♇◒⇔≡ↄ∞↕

™⁹ ─Ⱨfi⅜ ⌐ ↕╣╕∆⁹ ╩ ⌐ ⇔√℮ⅎ≢Ⱨfi╩♪ꜝ♇◓⇔≡⁸

─ ⌐≢⅝╢∞↑ ⌐ ⇔≡ↄ∞↕™⁹↓─Ⱨfi─ ╩ ⌐⁸ ─ ⅜ ╦╣╕

∆⁹ 

▪▬◖fi╩◒ꜞ♇◒ 

⌐♪ꜝ♇◓ 
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Ⱨfi ⅜ √╠⁸ │Ⱨfi ⁸Ⱨfi ≤™∫√╟℮⌐⁸8≈─Ⱨfi╩∆═≡ ⇔≡ↄ∞↕™⁹

Ⱨfi ─ │⁸ ─ⱷ♬ꜙכ─ ⁸F◐כ╩ ∆↓≤≢╙ ≢∆⁹ 

⌂⅔⁸ ⌂≥⌐╟∫≡ ─ ─ ⅜ ≢⅝⌂™↓≤╙№╡╕∆⁹∕─╟℮⌂ │⁸Ⱨfi─

⌐№╢×╩◒ꜞ♇◒⇔≡ↄ∞↕™⁹Ⱨfi⅜ ⌐⌂╡⁸ ⅜ ⌐ ↕╣⌂ↄ⌂╡╕

∆⁹ 

 

≡─Ⱨfi⅜ √╠⁸ⱷ♬ꜙכ─ ₈ ₉╩◒ꜞ♇◒⇔≡ↄ∞↕™⁹ 

─╟℮⌂ⱷ♇☿כ☺⅜ ≡⅝╕∆─≢⁸₈│™₉╩◒ꜞ♇◒⇔≡ ╩ ⇔≡⅔⅝╕⇔╞

℮⁹

Ⱨfi ╩◒ꜞ♇◒ 

Ⱨfi ╩ ─ ⌐ ╦∑╢ 

─ ⅜ ⅛╡⌐ↄ™  

×╩◒ꜞ♇◒∆╢ 
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─ ⅜ ↕™╒≥ ⅜ ↄ⌂╡╕∆⁹ ╩ ╡ ∆↓≤≢⁸ ╩ ⇔∏≈ →≡

™∫≡ↄ∞↕™⁹ 

─ │ ≢∆⁹ 

 

    

 ⇔√™ ⅜ ╩⇔≡⅔╠∏⁸BOX ≤ ⌡╢↓≤⅜≢⅝⌂™ ╙№╡╕∆⁹∕─╟℮⌂

│⁸ │ ╡╕∆⅜⁸♪▪╛ ⌂≥ ⌂ ╩ ℮↓≤≢╙ ⅜ ≢∆⁹ 

↓↓≢│⁸♪▪╩ ⌐⇔≡ ⇔╕∆⁹ 

1 

─ ≤ ∂╟℮⌐⇔≡⁸ ╩♪▪─ ⌐ ⇔⁸ ╩ ╦∑╕∆⁹ 

2 

 BOX ─ ≤ ↕╩ ⇔╕∆⁹ 

 

⅝ ⌐≈™≡│⁸≤ↄ⌐ ∆╢ │№╡╕∑╪⁹ 

 

 ─ ≤ ∂ 

 

 ─ ≤ ∂ 

 

 Ⱨfi╩ ⇔⁸♪▪⌐ ╦∑≡ ⇔≡ↄ∞↕™⁹↓↓≢⁸♪▪⌐ ⇔≡™⌂™ ⅝ ─ 4≈─
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Ⱨfi│ ─×╩◒ꜞ♇◒⇔≡ ⌐⇔≡⅔⅝╕⇔╞℮⁹ 

 

№≤│₈ ₉≢ ≢∆⁹ 

 

 ─ ⌐ ⇔√BOX○Ⱪ☺▼◒♩─  

 ⌐ ⇔√ BOX ○Ⱪ☺▼◒♩│™╦┌ ─ ╡ ≢∆⁹∑∫⅛ↄ ∫√─≢

⇔╕⇔╞℮⁹ ─►▫fi♪►╩ ∂╢≤⁸ ─╟℮⌂ⱷ♇☿כ☺⅜ ↕╣╕∆⁹ 

 

↓↓≢⁸₈│™(Y)₉╩ ┬≤⁸ ™≡ ─╟℮⌂ ⅜ ╣╕∆⁹ 

4≈≤╙×╩◒ꜞ♇◒∆╢ 
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╩ ∞↑ ⇔√ⱪ꜡☺▼◒♩─ ⁸≥∟╠╩ ╪≢╙ ™╕∑╪⁹└≤≈─ ≢

─ ╩ ⇔√ │⁸ ╩☻כ◔─ ╪≢ↄ∞↕™⁹√ↄ↕╪─ ≢∕╣∙╣ ∏≈

⇔√ │ ─ ╩ ╪≢ ↕™⁹ ─ ─ ≢⁸∕╣∙╣ ─ ╩ ⇔√ ≈╕╡

⅜ ⇔√ ⌐│⁸ ─ ╩ ┬↓≤╩⅔ ╘⇔╕∆⁹ 

⁸│≢☻כ◔─ ─ ⌐ ⇔√ BOX ○Ⱪ☺▼◒♩⅜ global ≥כꜘ▬꜠ ┌╣╢ ꜠▬

⌐כꜘ ↕╣╕∆⁹ ∂ ≢ ─ ╩ ⇔√ ⁸≥─ ⅛╠ ╡ ╩ ⇔≡╙

∂╙─⌐⌂╢│∏⌂─≢⁸ ⇔√ ⅜ ≢∆⁹╕√⁸≥─ ⅛╠ ⇔≡╙ ∂ ╡ ⌐⌂╢

│∏⁸≤™℮ ─╙≤⌐ ⌐ ╩ ℮↓≤⅜≢⅝╕∆⁹ 

⁸ ⁸│≢☻כ◔─ ─ ⌐ ⇔√ BOX ○Ⱪ☺▼◒♩│∕╣∙╣─ ⌐ ∆╢꜠

כꜘ▬ ◌꜠fi♩꜠▬ꜘכ ⌐ ↕╣╕∆⁹◌꜠fi♩꜠▬ꜘ⁸│≥כ ™≡™╢ ⌐ ∆╢

╣∙╣⧵│≢☻כ◔─↓⁹∆≢≥↓─כꜘ▬꜠ ⌂╢ ╡ ≤⌂╢─≢⁸ ₁⌐ ⇔√ ⅜ ⅜

™≢∆⁹╕√ ⌐ ╩ ℮↓≤│≢⅝⌂™─≢⁸ ≢ ≢─ ╩ ™╕∆⅜⁸∕

─≤⅝⌐╙◌꜠fi♩꜠▬ꜘכ⌐ BOX ○Ⱪ☺▼◒♩⅜ ↕╣≡™╢ ⅜ ⅜ ™─≢∆⁹ 
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 global꜠▬ꜘכ ⌐ ↕╣√BOX○Ⱪ☺▼◒♩⌐╟╢  

 ╒≥─ ≢ ╩☻כ◔─ ╪∞ ⁸ ™≡ ─╟℮⌂ⱷ♇☿כ☺⅜ ╣╢─≢₈│™₉╩ ╪≢

↕™⁹ 

 

∕℮∆╢≤⁸ ─╟℮⌐ ⌐ ⇔√ BOX ○Ⱪ☺▼◒♩⅜ ↕╣√℮ⅎ⁸∕─ BOX ○

Ⱪ☺▼◒♩╩╙≤⌐ ⅜ ╦╣╕∆⁹ 

 

│ ⌐ ╦╣⁸ ⌐ ⅎ╢ ⅜⌂↕╣╢╦↑≢│⌂™─≢⁸ ∆╢↓≤⅜≢⅝╕∑

╪⅜⁸BOX ○Ⱪ☺▼◒♩─ ─ ⌐ ⇔≡ ↕™⁹ ⅜ ╦╣╢≤⁸ ⱷ☺ꜗכ

│ BOX ○Ⱪ☺▼◒♩─ ⌐ ⇔╕∆⁹∕─ ╩ ╢≤ (0, 0, 0)≤⌂∫≡™╢│∏≢∆⁹ 

 

 ≤ ─ ⅛╠ ↕╣√ ─ ≢⁸ ∂ ╩⇔√ ╩ ⌐ ⇔╕∆⁹ 
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™∏╣╙ ∂╟℮⌐⁸ ∂ BOX ○Ⱪ☺▼◒♩─ ─ ⅜ (0, 0, 0) ≤⌂∫≡™╕∆⁹∕╣∙╣─

⅜ global כꜘ▬꜠ ─ BOX ○Ⱪ☺▼◒♩⌐ ╦∑╢╟℮⌐ ↕╣√ ⁸↓─╟℮⌐⌂∫

≡™╢─≢∆⁹ 

∕─ ╩ ⌐╟╡ ⇔╕∆⁹ ╩ ℮ │⁸∕╣∙╣─ ꜟ◌כ꜡─ ⌐ ≠™≡

⌂≥⅜ ↕╣╕∆⁹ ╩ ╦∏⌐ ꜟ◌כ꜡⁸≥╢∆ ╩ ∂╙─≤⇔≡

∆╢─≢⁸∕╣∙╣─ ╩╙≤⌐ ⇔√ ⌐ ╛ ─ ⅝⌂∏╣⅜ ∂╕∆⁹ ⁸ ⇔

√ ↓↓≢│₈ ─ ₉ ╩╙≤⌐ ⇔≡ ∆╣┌⁸ ⅝⌂∏╣│ ∂∏⁸

╛ ╙ ⇔ↄ ↕╣╕∆⁹ 

 

    

  

─ 

╡  

─ 

╡  

∑∏⌐ ⇔√  
─ ⌐ ╦∑≡ 

⌐ ⇔√  

─ ╡  

ꜟ◌כ꜡─  ꜟ◌כ꜡─ 

 

─  
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⌂╢ ↔≤⌐ ╩ ⇔√ ⌐│⁸↓─╟℮⌐ ⌐ ╩ ℮↓≤│≢⅝╕∑╪⁹

∕─√╘ ≢ ─ ╩ ™╕∆⁹ ⇔ↄ│ ⱴ♬ꜙ▪ꜟ ₈ ╩ ™√ ─

₉╩ ⇔≡ ↕™⁹ 

 

6. ╛ ─  

 ─  

╩ ⇔√╡⁸ ≥℮⇔╩ ⇔√╡∆╢⌐│⁸ ╩ ∆╢ ⅜№╡╕∆⁹ ↕

╣√ │ ≢ ↕╣⁸ ⅜ ↕╣╕∆⁹ 

ⱪ꜡♇♩⇔√ ╩ ∆╢⌐│ ─ ≈─ ⅜№╡╕∆⁹ 

 ╩◒ꜞ♇◒∆╢ 1 ∞↑  

 

 ♪ꜝ♇◓ ⇔♃♇ⱪ⇔≡☻꞉▬ⱪ ≢ ⇔√™ ╩ ╗ 

 

⌂⅔⁸ ╩◐ꜗfi☿ꜟ∆╢⌐│⁸ ◒ꜞ♇◒ ♃Ⱪ꜠♇♩≢│♃♇♅ ⇔ ⇔≡ ↕™⁹ 

 Ctrl כ◐ ⇔⌂⅜╠ ≢  

Ctrl ╩כ◐ ∆≤ⱴ►☻◌כ♁ꜟ⅜ ─ ⌐ꜟ♁כ◌─♪כ⸗ ╦╡╕∆⁹ 

╩◒ꜞ♇◒ 
 ⌐ ╦╡

╩  
 

♪ꜝ♇◓⇔≡  
  

⌐№╢

⅜ ≢  
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⌐ ⇔√™⁸ ⁸ ╩ ₁⌐ ≢⅝╕∆⁹ 
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 ─  

↕╣√ ╩ ∆╢⌐│⁸ⱷ♬ꜙכⱣ₈─כ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡⁸ ♄▬▪꜡

◓╩ ↕∑╕∆⁹♄▬▪꜡◓─ ≢⁸ ─ ╛ ─ ╩ ⌂™₈>₉Ⱳ♃fi╩◒ꜞ♇◒∆╢

≤⁸ ⅜ ↕╣╕∆⁹ ─ ╩ ∆╢≤⁸♃Ⱪ⌐╟∫≡ ∆╢ ─ ╡ ⅎ⅜≢⅝╕∆⁹ 

 

 

╕√⁸₈ ⱷ☺ꜗכ─▪◒♥▫Ⱪ ⌐ ₉Ⱳ♃fi╩ ∆≤⁸ ⱷ☺ꜗכ─ ─▪◒♥▫Ⱪ⌂

─ ⌐ ⇔≡™╢ ⅜ ⇔╕∆⁹ 

 

1≈─ ⅜ ↕╣√  

─ ⅜ ↕╣√  

◒ꜞ♇◒ 
  

⁸ ╙  
  

╙  
  



46 

 

₈◒ꜞ♇ⱪⱲכ♪⌐◖Ⱨ₉╢∆כⱲ♃fi╩ ∆≤⁸ ↕╣≡™╢ ─ ╩◒ꜞ♇ⱪⱲכ♪⌐ ∆

╢↓≤⅜≢⅝╕∆⁹ 

 

◒ꜞ♇ⱪⱲכ♪─ ⌂ ™ │ 6.3 ╩ ⇔≡ↄ∞↕™⁹ 

  

◒ꜞ♇◒ 
  

⅜ ↕╣╢ 
  

ϼзАФЩ˔ЖϳϰрЖϳ 
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 ─  

↕╣√ ╩◒ꜞ♇◒∆╢≤⁸ ─ ⅜ ⌐ ╦╡⁸ ⅜ ↕╣╕∆⁹ ⅜ ↕╣╢

≤⁸ⱷ♬ꜙכⱣכ ⌐ ↕╣√ ─ ↕⅜ ↕╣╕∆⁹⌂⅔⁸ ≤ ╩ ⌐ ∆╢↓≤

│≢⅝╕∑╪⁹ 

 

╕√ Ctrl ╩כ◐ ⇔≡ ╩ ∆╢≤ ↕╣√ ─ ─ ↕⅜ ↕╣╕∆⁹ 
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 ─ ↕  

╩ ⇔√≤⅝⌐⁸ ↕⅜ ⌐ ╣≡⅔╡⁸∕─ ⌐ ⇔─ⱴ⁹∆╕╡№⅜◒כ 

◒ꜞ♇◒⇔≡ↄ∞↕™⁹ 

 

⇔ⱴ⁸≥╢∆◒♇ꜞ◒╩◒כ ⇔≡™╢ ⌐ ↕⅜ ↕╣╕∆⁹ 
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 ≤ ─  

↕╣√ ╛ ╩ ∆╢⌐│⁸ⱷ♬ꜙכⱣכ ─ Ⱳ♃fi╩ ⇔╕∆⁹ ⅜ ─

≤⌂∫≡™╢≤⅝⌐│⁸∕─ ⅜ ↕╣╢≤∕─ ╩ ≤∆╢ ╙ ↕╣╕∆⁹ 

 

  

ᵑ ◒ꜞ♇◒⇔≡  
  

ᵒ ◒ꜞ♇◒ 
  

ᵓ ⇔≡™╢

╙ ╘≡  
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7. ⱷ☺ꜗכ╩ ™↓⌂∆ 

 ⱷ☺ꜗכ─  ♪כ⸗

ⱷ☺ꜗכ─ ⌐№╢ ╩♪ꜝ♇◓⇔√≤⅝⁸ ⱷ☺ꜗכ│ ∏ ╕√│

─ ╩ ⇔╕∆⁹ ⅎ┌⁸ ⌐⅔™≡ ↕ 0.0m ─ ⌐ ⱷ☺ꜗ⁸⅝≥╢№⅜כ

╩♪ꜝ♇◓∆╢≤⁸ ⱷ☺ꜗכ│ ↕ 0.0m─ ╩ ⇔╕∆⁹↓─╟℮⌂ ╩∆╢─

│⁸ ⱷ☺ꜗכ─ ⅜♪כ⸗ ♪כ⸗ ♪כ⸗ ⌐⌂∫≡™╢⅛╠≢∆⁹ 

ⱷ♬ꜙכⱣכ─ Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢⁸♪כ⸗ ⱷ☺ꜗכ⅜ ≢⅝╢ ╩ ╡ ⅎ╢

↓≤⅜≢⅝╕∆⁹ 

 

 

 ≤⇔≡ ≢♪כ⸗ ─ ╩ ∆╢ ╩ ⇔╕∆⁹ 

 

ⱷ☺ꜗכ⅜ ה  

─ ╩  

ⱷ☺ꜗכ⅜ ה  

─ ╩  

ⱷ☺ꜗכ⅜ ה  

─ ╩  

 Ⱳ♃fi♪כ⸗

 ♪כ⸗ ♪כ⸗ ♪כ⸗

ᵑ ⸗⁸≢♪כ ⱷ☺ꜗכ─ ה ⅜
─◄♇☺⌐├∫√╡ ℮╟℮⁸ ╩ ה  

ᵒ ⌐♪כ⸗ ╡ ⅎ⁹ ─ ╩ ∆
╢╟℮⌐⌂╡╕∆⁹ 

ⱪ꜡♇♩ 

ᵓ ⸗כ♪⌐ ╡⁸ ─ ⌐ ₁ ⇔
⌂⅜╠ⱪ꜡♇♩ 
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 ⱷ☺ꜗכ╩ ∆╢   

 ↓↓╕≢⁸ ⱷ☺ꜗכ╩ ∆╢ ≤⇔≡⁸ ⌐ ─ ╩♪ꜝ♇◓⇔≡ ∆╢ ╩

⇔≡⅝╕⇔√⅜⁸∕╣ ⌐╙ ─╟℮⌂ ⅜№╡╕∆⁹ 

 

 ỎỘ▪▬◖fi╩♪ꜝ♇◓⇔≡⁸ ⌐ ∆╢ 

 ╩♄Ⱪꜟ◒ꜞ♇◒⇔≡⁸∕─ ─ ⌐ ∆╢ 

 ╩ ⇔≡ ∆╢ 

 

↓↓≢│⁸↓╣╕≢⌐ ⅜⌂⅛∫√ ╩ ∆╢ ⌐≈™≡ ⇔╕∆⁹ 

╩ ∆╢ │⁸ ╩ ∆╢ ⁸ ─◒ꜞ♇◒⇔√ ⌐ ⱷ☺ꜗכ╩

↕∑╢ ─ ⅜№╡╕∆⁹ 

ⅎ┌⁸ ⅛╠ ╕≢─ ↕╩ ╘ ∫≡⅔™≡⁸∕─ ↕╩ ⇔≡ ∆╢ ⌐│⁸ ─

╩ ∆╢ ⅜ ≢∆⁹ 

 

ⱷ☺ꜗכ─ ╩ ∫≡⇔╕∫√ ╛⁸ ⱷ☺ꜗכ╩♪ꜝ♇◓⇔≡ ↕∑╢─⅜ ⌂

│⁸ ─◒ꜞ♇◒⇔√ ⌐ ↕∑╢ ⅜ ≢∆⁹ 

 

ᵑ Z( ↕)─ ╩◒ꜞ♇◒ 

ᵒ ⱤⱠꜟ╩ ™≡ ╩  
─≢♪כⱲכ◐) ╙ ) 

ᵓ ╩ ⇔√╠⁸₈>₉Ⱳ♃fi╩◒ꜞ♇◒ 

ᵑ  ↓─ ╩◒ꜞ♇◒∆╢ 

 F  

ᵒⱴ►☻◌כ♁ꜟ⅜↓╪⌂  
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↓─ ≢│⁸ ⱷ☺ꜗכ⅜ ⇔√ ⌐№╢ ⌐ ╡ ↄ╟℮⌂ ≢ ∆╢─≢⁸ ⱷ☺ꜗ

─כ ╩ ─ ⌐ ╦∑√™ ⌂≥⌐╙ ≢∆⁹ 

 

 

 ⇔√ ─ ⅝⌐ ╩ ╦∑╢ 

⌂≥⌐ ∫√ ╩ ℮ ⁸∆≢⌐ ⇔√ ─ ⌐ ⱷ☺ꜗכ─ ─ ⅝╩ ╦∑╢

⅜№╢↓≤⅜╟ↄ№╡╕∆⁹∕─╟℮⌂ ⁸ ╖─ ╩◒ꜞ♇◒⇔≡ ⇔⁸ ⱷ☺ꜗכ

ᵓ ╩ ╘≡◒ꜞ♇◒∆╢≤ 

ⱷ☺ꜗכ⅜∕─ ⌐ ∆╢ 
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─ ╩╝∫ↄ╡ ↕∑≡╖≡ ↕™⁹ ⇔√ ≤ ─ ⅜ ⇔√≤⅝⁸ ─ ⅜ ⌐⌂╡

╕∆⁹∕─ ≢ ╩ ╘╣┌⁸ ╩ ─ ⌐ ╦∑╢↓≤⅜≢⅝╕∆⁹ 

 

 

 ⱷ☺ꜗכ⌐ ─ ╩☿♇♩∆╢ 

ⱷ☺ꜗכ─ ─Ẽ╩ ∫≡ ╩ ℮≤⁸ ⱷ☺ꜗכ╩ ⌐ ∆╕≢│⁸

─ ( ↕)╩ ⇔╕∆⁹↓─ ╩ ∫≡⁸ ─ ↕╩ ⱷ☺ꜗכ⌐ ↕∑⁸ ∂ ↕╩

╙≈ ─ ╩ⱴ⁹∆╕⅝≢⅜≥↓╢∆◒כ 

ⅎ┌⁸ ─ ⌐⅔™≡⁸ ╛ ─ ⌂ ╩ ⇔√™≤⇔╕∆⁹ ─ ─ │ ⅎ≡™╢─

≢ ≢⅝╕∆⅜⁸ ─ ╛ ─ │♁ⱨ□כ≢ ╣≡™≡ ─ ⅜╦⅛╡╕∑╪⁹⇔⅛⇔⁸

⅛╠ ╕≢─ ↕│ ─ ─ ≤ ∂∞≤ ╦╣╕∆⁹↓─╟℮⌂ ⁸ ─ ─ ─

─ ╩ ⱷ☺ꜗ⁸⇔♩♇☿⌐כ ─ ╛ ─ ─ ╩ⱪ꜡♇♩⇔≡™ↄ≤╟™≢⇔╞℮⁹ 

ᵑ ╖─ ╩◒ꜞ♇◒⇔≡  

ᵒ ╩◒ꜞ♇◒ 

ᵓ ⅜ ⌐⌂╢╕≢♪ꜝ♇◓ 
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 ᵕ ᵗ─ ╩⁸ ╛ ─ ─ ⌐≈™≡╙ ℮↓≤≢⁸ ∫≡™⌂™ ╩ ⌐ⱪ꜡♇♩⇔≡

╝ↄ↓≤⅜≢⅝╕∆⁹№≤│∕╣╠─ ╩ ⇔≡╝↑┌⁸↓─ ─ ⅜≢⅝№⅜╡╕∆⁹ 

 

ᵑ ─ ─ ╩♄Ⱪꜟ◒ꜞ
♇◒⇔≡ ⱷ☺ꜗכ╩  

 

ᵒ ╩◒ꜞ♇◒⇔≡  

 

ᵓ Ẽ╩◒ꜞ♇◒⇔≡
⇔≡⁸ ⌐ ∫≡♪ꜝ♇◓ 

 

ᵔ ╕≢ ┌∆≤⁸
─≤↓╤≢ ╕╢ 

 

ᵕ ─ ─ ╩♄Ⱪꜟ◒ꜞ
♇◒⇔≡ ⱷ☺ꜗכ╩  

 

ᵖ ╕≢─ ↕⅜
↕╣≡™╢ 

ᵗ◒ꜞ♇◒⇔≡
╩ⱪ꜡♇♩ 

≡─ ─ⱪ꜡♇♩⅜  ╩ ⇔≡ ⅜  
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 ─ ╩ ⇔√  

 ⱷ☺ꜗכ─ ─ ╩ ⇔≡ ╩ ∆╢ ╩ ⇔╕∆⁹ 

 

 ╩ ⇔≡  

 ─╟℮⌂ ≢№╣┌⁸ ⅜ ╘╦⅛∫≡™╢↓≤╙ ⌂ↄ№╡╕∑╪⁹∕─╟℮⌂

⌐│⁸ ⌐ ╦∑≡ ╩≤╠⌂ↄ≡╙⁸ ╩ ⅎ≡ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

ᵑ ⅛╠ ה ╩ ™
≡ ─ ≈─ ╩ⱪ꜡♇♩ 
  ᵒ ┼ ⇔≡⁸

╩ⱪ꜡♇♩ 
  

ᵓ ┼ ⇔≡⁸ ╩
∫≡ ─ ╩ⱪ꜡♇♩ 
  

╡─ ╩ⱪ꜡♇♩⇔⁸ ⇔≡  
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 ⅜ ─ ╩╙≤⌐  

─ ↕⅜ ≢⌂™ ╛ ⌂ │⁸ ⱷ☺ꜗכ─ ↕(Z )⅜╦⅛╠⌂™─≢⁸ ≢

⅝╕∑╪⁹⇔⅛⇔ ─╟℮⌐⁸ ⅜ ─ ⌐≈™≡∕─ ╩ ╘√™ ⌐│⁸ ⱷ☺ꜗכ

─ ⅝╩ ⇔≡ ⌐ ╦∑╢↓≤≢⁸ ⇔™ ⅝╛ ↕╩ ╘╢↓≤⅜≢⅝╕∆⁹ 

ⅎ┌ ─ ≢│⁸Z=0.000m ≤⇔≡⁸ ⱷ☺ꜗכ─ ↕╩ ─ 0.700m⌐ ∆╢≤⁸

─╟℮⌐ ⌐∏╣⅜ ∂╕∆⁹↓╣│ ⅜ ™≡™≡⁸◌ⱷꜝ ─ ≤ ∂≢│⌂™⅛╠≢

∆⁹ ─ ▪▬◖fi╩ ⌐♪ꜝ♇◓⇔≡⁸ ≤ ⱷ☺ꜗכ─ ⌐∏╣⅜⌂™╟℮ ⇔

╕∆ ─ ⁸Z=- 0.010mm ≤⌂╡╕⇔√ ⁹ 

 

 

  

ᵒ ╩ ⇔≡₈>₉Ⱳ♃fi╩◒ꜞ♇◒ 

  

ᵑ Ẽ╩◒ꜞ♇◒⇔≡ ╩  

  

↕╛ ⅝⌐≈™≡╙ ╩ ⅎ≡ⱪ꜡♇♩ 

  

∏╣⅜№╢ 
♪ꜝ♇◓ 
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8. FIT   

FIT │ ╛ ⌐ ⱷ☺ꜗכ─ ╛ ╩ⱨ▫♇♩↕∑╢↓≤≢⁸ ╛☼꜠╩ ↄ∆↓≤╩

≤∆╢ ≢∆⁹↓╣⌐╟∫≡○Ⱪ☺▼◒♩ ╩ ⌐ ↕∑√╡⁸ ⌐ ↕∑√╡∆╢

↓≤⅜≢⅝╕∆⁹ 

 

 

ᾜ                            Ὥ  

─ FIT Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ON/OFF ─ ╡ ⅎ⅜≢⅝╕∆ 

 

 ⱷ☺ꜗכ╩FIT↕∑╢ 

ⱷ☺ꜗכ─ ╩ ╦∑╢ ⌐≢⅝╢─│ ≤ ─ 2 ≢∆⁹ 

 ╩ ⇔√  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

ᵑ FIT ON 

ᵒ ╩  

ᵓ ⱷ☺ꜗכ╩  

ᵔ ⅜ ↕╣╢ 

 ( ⌐│

) 
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⁸╕√│ ─ ╩ ⇔√ ≤ ⌂∫√ ╕

≢ ∆╢≤⁸ ⱷ☺ꜗכ⅜ ↕╣⁸ ⱷ☺ꜗכ│

⌐ ∫√ ⇔⅛≢⅝⌂ↄ⌂╡╕∆⁹ 

 ╕√⁸ ⱷ☺ꜗכ─ ≤ ⇔√ ⅜ ⌂

╢≤⁸ ─ ╙ ╘≡ ⱷ☺ꜗכ─ ⅜

↕╣╕∆ ⅜ⱨ▫♇♩⇔√ ⁹ 

 

 

╩ ⇔√ │ ⅛╠ ∆╢↓≤╙≢⅝╕∆⁹ 

 

≈─ ⌐ ⅜∕╣∙╣ ↕╣╢≤ ⱷ☺ꜗכ─ ⅜  

 

╩ ⇔√  

 

⌐ ⇔≡│ ⱷ☺ꜗכ─ ⅜ ↕╣╕⇔√⅜⁸ ╩ ⇔√ │ ⱷ☺ꜗכ─ ⅜

Ctrl  

 

 

 

 

 

 

 

 

 

 

 

 ( ) 

ⱨ▫♇♩⇔√  
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⇔√ ⌐ ↕╣╕∆⁹ 

∕╣⌐╟∫≡ ⱷ☺ꜗכ│ ⇔√ ⌐ ∫√ ⇔⅛≢⅝⌂ↄ⌂╡╕∆⁹ 

≤⇔≡⁸ ─╟℮⌐ ⱷ☺ꜗכ⅜ ╩ ╣╢≤ ╙ ⌐ ⅛╣╕∆⁹ 

╕√⁸ ─╟℮⌐ ≈─ ≢ ⇔√╡∆╢↓≤│≢⅝╕∑╪⁹ 

 

↕╩ ╦∑╢  

 

↕╩№╦∑╢ ⌐│ ╩ ∆╢╟℮⌐⇔≡ↄ∞↕™⁹ ⌐│ ⇔≡™╕∑╪⁹ ─ ─ ↕

⅜ ⌂╢ ⅜№╢√╘  

 

 ─ ╩FIT↕∑╢ 

 ╩ ⇔√         

⁸╕√│ ⅛╠ ⌐ ≡™╢ ≤ ⇔√ ⅜ ╦∫√≤↓╤≢ ↕╣╕∆⁹ 

 ╩ ⇔√  

ᵑ ╩  

ᵒ ≢ ⱷ☺ꜗכ─ 

↕╩ →╢ 

ᵓ ↕╣╢ 

ᵑ ╩  

ᵒ  

ᵓ ≢ ↕╣╢ 

ᴅτ οΜϥ꞊ 
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⁸ ─ ≤ ⇔√ ⅜ ╦∫√≤↓╤≢ ↕╣╕∆⁹ 

 

↕╩ ╦∑╢  

 

↓─╟℮⌐ FIT │ ⱷ☺ꜗכ ─ ⁸ ⁸ ─ ⌐⅔™≡╙ ≢∆⁹ 
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 FIT ╩ ⇔⌂™╒℮⅜™™  

 

ⅎ┌⁸ ⌐ ╦∑≡ ╩ ⅝√™ ⌂≥⌐ FIT ╩ ON ⌐⇔≡™╢≤ 

─╟℮⌐ ⇔ↄ ∫√ ⌐ ⱷ☺ꜗכ⅜ ↕╣≡⇔╕™⁸ ∫≡ ─ 

⌐⌂∫≡⇔╕℮ ╙№╡╕∆⁹ 

℮ ↔≤⌐ FIT ╩℮╕ↄ ™ ↑╢╟℮⌐⇔≡ↄ∞↕™⁹ 

  

ΰΨ⌠μθ  

ᴠ ЮЅа˔ΥῺ ήϦʺ ΤσΜ 



62 

 

 

9. ○Ⱪ☺▼◒♩  

↓╣╕≢│⁸ ╩ ╛ ╛ ↔≤⌐ ™≡™ↄ ⅜№╡⁸ ⌂≥╩ ⇔╟℮≤∆╢≤ ⌐

≢⇔√⁹╕√⁸ ─ ╩ ∆╢ ╙№╡╕∑╪≢⇔√⁹∕↓≢⁸PM3 ≢│ BOX ○Ⱪ☺▼

◒♩≤ ○Ⱪ☺▼◒♩⅜ ↕╣≡™╕∆⁹↓╣╠╩ ⌐ ╦∑≡ ∆╢↓≤≢⁸ ╩

⌐ ℮↓≤⅜≢⅝╢≤≤╙⌐⁸ ⌂≥─ ╙ ≤⌂∫≡™╕∆⁹ 

 

 

 ⌂⅔⁸BOX ○Ⱪ☺▼◒♩≤ ○Ⱪ☺▼◒♩│⁸ ○Ⱪ☺▼◒♩─ ≢№╡⁸ │↕╠⌐

─ ○Ⱪ☺▼◒♩╙ ↕╣╢ ≢∆⁹ 

 

 BOX○Ⱪ☺▼◒♩─  

 PanoMeasure3 ─ⱷ♬ꜙכ ─ ќ₈BOX₉╩ ┬≤⁸BOX ○Ⱪ☺▼◒♩─ ⅜ ╣╕∆⁹

│ ⌐ⱪꜞ☿♇♩↕╣√╙─⅜ ∫≡™╕∆⅜⁸ ╩ ⇔≡ ∆╢↓≤╙≢⅝╕∆⇔⁸

ⱷ☺ꜗכ╩ ∆╢↓≤≢⁸ ╛ ⅝╛ ↕─ ╩ ─ ⌐ ╦∑≡ ∆╢↓≤╙≢

⅝╕∆⁹ 

BOX○Ⱪ☺▼◒♩ 

T 
U 

  

 

○Ⱪ☺▼◒♩ 

T 

U 

V 
 

─  
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╛ │⁸ ↕╛ ⌂≥│ ╡─╟™ ≢ ↕╣≡™╢↓≤⅜ ™─≢⁸♩♇ⱪⱣכ─ ↕

≢ⱪꜞ☿♇♩↕╣√ ⅛╠ ⱷ☺ꜗכ─ ↕╩ ∆╢↓≤╙≢⅝╢╟℮⌐⌂∫≡™╕∆⁹₈ ⱷ

─כꜗ☺ ↕╩ ∆╢₉⌐♅▼♇◒⅜ ∫≡™╢ ⌐│⁸BOX ○Ⱪ☺▼◒♩─ ─ ╙

⇔╕∆⁹ 

  

 ₈ ₉Ⱳ♃fi╩ ∆≤⁸ ⱷ☺ꜗכ─№╢ ⌐ BOX ○Ⱪ☺▼◒♩⅜ ↕╣╕∆⁹ ↕╣√

BOX ○Ⱪ☺▼◒♩│⁸ ↕╣√ ─ ≤⌂∫≡⅔╡⁸ ⱷ☺ꜗכ─ ╛ ╛

⌐╟╡ ╛ ⅝↕╛ ⅜ ≢⅝╕∆⁹ 

BOX ○Ⱪ☺▼◒♩─

╩ ┘ ⇔ 

ⱷ☺ꜗכ─ ⌐

╦∑≡ ⅜ ╦╢ 
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╩ ∆⌐│⁸ ◒ꜞ♇◒╩∆╢⅛⁸ ─ ╩ ⇔≡ↄ∞↕™⁹ 

 

 BOX○Ⱪ☺▼◒♩─  

⇔√ BOX ○Ⱪ☺▼◒♩─ ⅝↕╛ ⅝⌂≥╩ ⇔√™ │⁸BOX ○Ⱪ☺▼◒♩─ ╕√│

╩♄Ⱪꜟ◒ꜞ♇◒⇔≡⁸BOX ○Ⱪ☺▼◒♩╩ ⇔╕∆⁹BOX ○Ⱪ☺▼◒♩⅜ ↕╣╢≤ ─╟

℮⌐ BOX ○Ⱪ☺▼◒♩⅜ ─ ⌐ ╦╡⁸ ⱷ☺ꜗכ⅜ BOX ○Ⱪ☺▼◒♩⌐ ╡≈⅝╕∆⁹ 

  

↓─ ⌐⌂╢≤⁸ ⱷ☺ꜗכ─ ╩ ™≡ BOX○Ⱪ☺▼◒♩─ ⁸ ⁸ ⅜≢⅝╢

╟℮⌐⌂╡╕∆⁹ 

╩ ∆╢⌐│⁸ ◒ꜞ♇◒╩ ⇔≡ ↕™⁹ 

₈ ₉Ⱳ♃fi╩ ⇔≡

BOX ○Ⱪ☺▼◒♩╩

⇔√  
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ⱷ♬ꜙכ⅛╠ ∆╢ BOX ○Ⱪ☺▼◒♩│™ↄ≈≢╙ ∆╢↓≤⅜≢⅝╕∆⁹BOX ○Ⱪ☺

▼◒♩─ ►▫fi♪►╩ ⅝∫┐⌂⇔⌐⇔≡⅔↑┌⁸ ∫√ BOX ○Ⱪ☺▼◒♩─ ⅜∕─╕╕

╢─≢⁸∕─ ╩ ⅝ ™≢ ─ ⌐ ∂ ⅝↕─ BOX ○Ⱪ☺▼◒♩╩ ∆╢↓≤⅜≢⅝╕

∆⁹ 

 

 

 ○Ⱪ☺▼◒♩─  

○Ⱪ☺▼◒♩╙⁸BOX ○Ⱪ☺▼◒♩≤ ∂ ≢ ╢↓≤⅜≢⅝╕∆⅜⁸ │ ╩ ⇔

≡ ∆╢↓≤╙≢⅝╕∆⁹↓↓≢│⁸∕─ ⌐≈™≡ ⇔╕∆⁹ 

↓─ ≢│⁸ ○Ⱪ☺▼◒♩│ ─╕╦╡⌐ ↕∑╕∆⁹∕─√╘⁸╕∏ ℮─│⁸ ○

Ⱪ☺▼◒♩╩ ∆╢ ╩ ∆╢↓≤≢∆⁹ 

™≡⁸ ⱷ♬ꜙכ ⅛╠₈ ₉╩ ┘⁸ ○Ⱪ☺▼◒♩─ ►▫fi♪►╩ ⇔╕∆⁹ 

ᵑ  

ᵒ  

ᵓ ה  

⇔∫┐⌂⇔⌐⇔≡⅔ↄ 
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™≡⁸ ─ ↕⌐ ╦∑≡ ⱷ☺ꜗכ─ ─ ⅝↕╩ ⇔╕∆⁹ 

  

╙∟╤╪⁸ ╩ ⇔≡╙ ™╕∑╪⁹ ╩ ┬≤⁸ ⌐│ ╪∞ ─ ↕⅜ ╡╕

∆⁹√∞⁸ ╩ ∆╢ ≢│ ─ ⌐ ⇔√ │ ↕╣╕∑╪─≢⁸ ⌂╠ ─

╩ ⇔≡ ↕─ ╩∆╢⅛⁸BOX ○Ⱪ☺▼◒♩─╟℮⌐ ⱷ☺ꜗכ≢ ↕╩ ∆╢ ╩

∫≡ↄ∞↕™⁹ 

─╟℮⌐⁸ ─ ⇔√ ╩ ⅞ ╦∑≡≢⅝≡™╢╙─│⁸ ⇔√ⱳꜞꜝ▬fi╩ ⇔

╕∆⁹ⱳꜞꜝ▬fi╩ ∆╢⌐│⁸ⱳꜞꜝ▬fi⌐ ╕╣╢ ─└≤≈╩ ∆╢≤⁸♩♇ⱪⱣכ ⌐

○Ⱪ☺▼◒♩─

╩ ┘ ⇔ 

⌂≥─ ⌐

╩ ╘ ⇔≡⅔ↄ 

⌐ ╦∑≡ ─

⅝↕╩ ∆╢⁹ 

─ ⅜ ↕╣╢ 

╪∞ ─ ↕⅜ ╢ 
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╣╢₈ ⱷ♬ꜙ₈╠⅛₉כⱳꜞꜝ▬fi ₉╩ ┘╕∆⁹ 

 

↕╠⌐⁸₈ ○Ⱪ☺▼◒♩ ₉╩ ┬≤⁸ ↕╣√ⱳꜞꜝ▬fi ⌐ ⇔√ ○Ⱪ☺▼◒♩

⅜ ⇔╕∆⁹ 

 

 

 ○Ⱪ☺▼◒♩─  

○Ⱪ☺▼◒♩│ ─ ╩♄Ⱪꜟ◒ꜞ♇◒∆╢↓≤≢⁸ ∆╢↓≤⅜≢⅝╕∆⁹ ↕╣

√ ○Ⱪ☺▼◒♩─ │ ⌐ ╦╡⁸ ─ ─ ─™∏╣⅛⌐ ⱷ☺ꜗכ⅜ ╡≈⅝╕∆⁹

ⱷ☺ꜗכ─ ╩ ∆╢↓≤≢⁸∕─ ○Ⱪ☺▼◒♩╙ ⇔╕∆⁹ 
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⌂⅔⁸ ⇔√ ○Ⱪ☺▼◒♩⌐ ⇔≡™╢ ○Ⱪ☺▼◒♩╙⁸∕─ ⅝⌐ ╦∑≡

╩ ⅎ╕∆⁹ 

 

╕√⁸ ≢│⌂™ ○Ⱪ☺▼◒♩╩ ╪∞ ⁸ ─ ⌐ ⱷ☺ꜗכ─ ⅜ⱨ▫♇♩

⇔╕∆⁹ ╩ ↕∑╢↓≤≢⁸ ○Ⱪ☺▼◒♩─ ─ ⅝╩ ⅎ╢↓≤⅜≢⅝╕∆⁹ 
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ⱪכꜟ◓ .10   

ⱪכꜟ◓  ⌐≈™≡ 

  ∆≢⌐ ↕╣√ ╩ ⱪכꜟ◓╩≥↓╢╘≥╕⌐ⱪכꜟ◓─≈≥└≢╪ ≤ ┘

╕∆⁹ 

╩ ∆╢⌐│⁸ ♪ꜝ♇◓⌐╟╢ ╩ ℮⅛⁸◖fi♩꜡כꜟ ◒ꜞ♇◒

≢ ∆╢↓≤≢ ⱪכꜟ◓⁹∆╕⇔ ⌐╟╡ │ⱪכꜟ◓╢╣↕ ⌂≥ⱪכꜟ◓

╡╕∆⁹ 

 

○Ⱪ☺▼◒♩╩ ♪ꜝ♇◓≢ ∆╢ ⁸ ─ ≡─ ⅜∕─ ⌐ ∫≡

™╢ ⅜№╢─≢ ⅜ ≢∆⁹ ⅎ┌ ─╟℮⌂ ╩ ╪∞ ⁸ ↕╣╢─│

╪ ─ ∞↑≤⌂╡╕∆⁹ 

 

╟╡ ™ ╩ ╗↓≤≢⁸ ─╟℮⌐ ≈─ ╩ ⌐ ⇔√≤⇔╕∆⁹ ↕╣√

○Ⱪ☺▼◒♩─ ≤ ⅜ ⌐ ↕╣⁸ ↕╣√ 3 ≈─ ─ ⅜ ⌐ ╦

╡╕∆⁹ 

↓─≤⅝♩♇ⱪⱣכꜟ◓₈⌐כⱪ₉≤™℮ⱷ♬ꜙכⱲ♃fi⅜ ╣╕∆─≢⁸∕╣╩◒ꜞ♇◒⇔⁸

ⱪכꜟ◓₈ ₉╩ ∆╢≤⁸ ⇔√ ⱪכꜟ◓⅜ ↕╣╕∆⁹ 

 

   

BOX ○Ⱪ☺▼◒♩ 1 BOX ○Ⱪ☺▼◒♩ 2 

ⱪכꜟ◓ 1 
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ⱪכꜟ◓ ∆╢≤⁸ ⅜ ╩ⱪכꜟ◓⁸╣↕ ∫√ ─ⱷ♇☿כ☺⅜ ╕∆⁹ 

 

ⱪכꜟ◓ ⇔√ ─ ╛ ╩♄Ⱪꜟ◒ꜞ♇◒∆╢≤⁸∕─◓ꜟכⱪ ⅜ ⌐ ╦╡⁸

ⱪכꜟ◓⌐ ⅜ ↕╣╕∆⁹ 
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ⱪכꜟ◓⁸⅔⌂ ─ ╩♄Ⱪꜟ◒ꜞ♇◒∆╢≤⁸◓ꜟכⱪ ╩ ⇔╕∆⅜⁸♩ꜞⱪꜟ◒ꜞ♇◒∆╢

ⱪכꜟ◓⁸≥ ─ ╩╖─ⱪכꜟ◓ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

ⱪכꜟ◓  ≥ꜟכꜟ─  

ⱪכꜟ◓  ꜟכꜟ─

└≤≈─ ○Ⱪ☺▼◒♩╛ ( ─ ╛ )│⁸ ─ ⌐ⱪכꜟ◓ ∆╢↓≤│≢⅝╕∑

╪⁹ 

 

 

♄Ⱪꜟ◒ꜞ♇◒ ♩ꜞⱪꜟ◒ꜞ♇◒ 

ⱪכꜟ◓ 1 

ⱪכꜟ◓  

≢⅝⌂™  

ⱪכꜟ◓ 1 

 ⱪכꜟ◓

─ ╣  

ⱪכꜟ◓ 2 
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╩ⱪכꜟ◓╢№⌐≢∆ ∆╢↓≤│≢⅝╕∆⁹ 

 

─ⱪכꜟ◓ ≤ ─ ⱪכꜟ◓╩≥ ⇔╟℮≤⇔√ ⌐│⁸ ─╟℮⌂ⱷ♇☿כ☺⅜ ╣

╕∆⁹₈│™₉╩ ═┌⁸ ─ ╩ⱪכꜟ◓ ⇔╕∆⁹ 

 

ⱪכꜟ◓  

ⱪכꜟ◓  ⱪכꜟ◓│™╢№⁸ ─ ─ ╩ כꜙ♬ⱪ₉ⱷכꜟ◓⁸₈≢╪ ⱪכꜟ◓₈≢ ₉

╩ ┬≤⁸ ↕╣√ ⱪכꜟ◓│√╕ ╠⅛ⱪכꜟ◓─⧵⅜ ↕╣╕∆⁹ 

 

─ⱪכꜟ◓ ה  

╩ⱪכꜟ◓ ⇔√ ⁸ ⌐℮╟─ⱪכꜟ◓ ⱷ☺ꜗכꜟ◓─⧵⅜כⱪ⌐ ⇔≡ ╡ ↄ↓

≤│№╡╕∑╪⅜⁸ ⱷ☺ꜗכ╩ ≥↔ⱪכꜟ◓≡™ ה ∆╢↓≤⅜≢⅝╕∆⁹ 

 

ⱪכꜟ◓ 1 

 ⱪכꜟ◓

╩  
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─ⱪכꜟ◓  ה  

╩ⱪכꜟ◓√∫ ⇔√ ♃כ♦ⱪכꜟ◓⁸≢ ╩◒ꜞ♇◒∆╢≤ ⅜ⱪכꜟ◓√⇔ pmz

ⱨ□▬ꜟ⌐ ↕╣╕∆⁹ 

 

ⱪ│⁸כꜟ◓√⇔ ○Ⱪ☺▼◒♩≤ ∂╟℮⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 

ⱷ♬ꜙכ ♃כ♦ⱪכꜟ◓─ ╖ ⇔╩◒ꜞ♇◒⇔≡⁸ ⇔√ pmzⱨ□▬ꜟ╩ ╖ ╪≢

ↄ∞↕™⁹ 

 

 ≤│ 

○Ⱪ☺▼◒♩╛ ⱪ⌐│⁸כꜟ◓ ╩ ↑╢↓≤⅜≢⅝╕∆⁹ │ ≢ ⅝⌐ ╘╢↓

≤⅜≢⅝╕∆⇔⁸ ╘ ⇔≡№╢╙─⅛╠ ┬↓≤╙≢⅝╕∆⁹ 
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 ○Ⱪ☺▼◒♩╛ ╩ⱪכꜟ◓ ∆╢≤⁸ ─ ⌐ ─ ⅜ ╣╕∆⁹ │₈⌂

⇔₉≤⌂∫≡™╢─≢⁸∕╣╩ ⇔≡ ⇔™ ╩ ⇔≡₈ ₉Ⱳ♃fi╩ ∑┌⁸ ⇔√ ⅜

⇔√ ⌐ ⅝╕∆⁹ ⇔√ │⁸ꜞ ☻♩⌐ ∫≡ ≤⌂╡╕∆⁹ ꜞ☻♩│⁸ⱪ꜡

☺▼◒♩ⱨ◊ꜟ♄ ─ classlist _ja.dat ≤™℮ⱨ□▬ꜟ⌐ ↕╣╢─≢⁸ ╘∕─ⱨ□▬ꜟ⌐♥◐☻♩

◄♦▫♃⌂≥≢ ꜞ☻♩╩ ⇔≡⅔™√╡⁸ ─ⱪ꜡☺▼◒♩⅛╠◖Ⱨכ⇔≡⅝√╡∆╢↓≤╙≢

─≥↔ⱪכꜟ◓⁸⅔⌂⁹∆╕⅝ ⌐≈™≡│⁸groupclass_ja.dat ≤™℮ⱨ□▬ꜟ⌐ ↕╣╕∆⁹ 

 

 ─  

⌐│ ⌐ ╩ ↑╢↓≤⅜≢⅝╕∆⁹ 

╩∆╢⌐│⁸ ≈─ ₈─כꜙ♬ⱷꜟכ♠⁸│≈≥└⁹∆╕╡№⅜ ₉╩ ┘⁸ ♃

◓─ ─₈ ₉╩ ┬ ≢∆⁹ 

 

 

╙℮└≤≈─ ⅜⁸BOX ○Ⱪ☺▼◒♩╕√│ ○Ⱪ☺▼◒♩⁸◓ꜟכⱪ─ ►▫fi♪►─

─ ⌐№╢₈ ₉Ⱳ♃fi╩ ⇔≡ ∆╢ ≢∆⁹ 
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™∏╣⌐∑╟⁸ ─╟℮⌂ ►▫fi♪►⅜ ╣╕∆⁹ 

 

⁸ ⁸ ↔≤⌐ ™≤ ⅜ ≢⅝╕∆⁹ ™⌐≈™≡│⁸ ⁸ ⁸ ─

≢ ∆╢╟℮⌐⌂∫≡™╕∆⅜⁸ ⌐│╦⅛╡⌐ↄ™─≢⁸₈ ₉Ⱳ♃fi╩ ∆↓≤≢⁸

Windows ≢│ ─ ⱤⱠꜟ⅛╠ ╩ ≢⅝╕∆⁹√∞⇔⁸ ⌐≈™≡│↓╣∞↑≢│

≢⅝⌂™─≢⁸ ─☻ꜝ▬♪Ᵽכ⌐╟╡ ∆╢ ⅜№╡╕∆⁹ 

 

         Windows ─ ⱤⱠꜟ 

  

    

ⱤⱠꜟ ┘
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11. ╩ ™√ ─   

 Ⱪ꜡♇◒ ⌐╟╢  

THETA ─╟℮⌂ ◌ⱷꜝ│⁸꞉ fi◦ꜛ♇♩≢ ─ ╩ ╠╣╢ ≢⁸ ⅜ ↄ

╙ ™≤│ ⅎ╕∑╪⁹THETA  S≢№∫≡╙⁸ ─ ⌐╟∫≡ ⅜ ⌂ↄ≢⅝╢

─│⁸ ╘╢ ⌐╙╟╡╕∆⅜⁸∑™−™ 5m ─ ⌐ ╠╣╕∆⁹∕─√╘⁸ ™ ─

╩ ℮⌐│⁸Ⱪ꜡♇◒ ⇔≡ ─ ╩ ⇔⁸∕╣∙╣─ ≢ ╩⇔≈≈ ╠

╣√ ╩ ∆╢─⅜ ╕⇔™≢⇔╞℮⁹╕√⁸ ™ ≢№∫≡╙⁸ ≢─ ╩⇔≡ ∆

╣┌ ⅜ ╢─≢ ─ ⌂™ ╩ ≢⅝╕∆⁹ 

 

 ─  

PM3 ≢│⁸♦ⱨ◊ꜟ♩─ ≢│◌ⱷꜝ─ THETA ─ ─Ⱳ♃fiכ♃♇ꜗ◦⁸ ⅜

╩ X ⁸ ⅜ Y ⁸ ⅜ Z ≤⌂╡⁸◌ⱷꜝ╩ ™√ ─ ╩ ≤⇔√

⅜ ↕╣╕∆⁹≈╕╡⁸◌ⱷꜝ╩ ↄ ╛ ↑√ ⅜ ⌂╣┌⁸ ⌂╢ ─ ⅜ ↕╣

╢↓≤⌐⌂╡╕∆⁹ 

ⅎ┌⁸ │ ─ ≢∆⁹ ─ ⅜ ≤│∏╣√ ⁸ ≢ ↕╣≡⅔╡⁸

─ ⅜↓∟╠─ ≤ ⌂∫≡⇔╕∫≡™╕∆⁹↓╣≢│⁸ ─ ╩ ↄ↓≤⅜≢⅝╕∑╪⁹ 

10m 

6m 

Ⱪ꜡♇◒ ⇔≡⁸ ⅛╠ ⇔√  

 

 

Ⱪ꜡♇◒
─  
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∕↓≢⁸ ─ ≤ ⅝╩ ∆╢╟℮ ╩ ⌂™╕∆⁹ ↔≤⌐ ╩ ™⁸ ⇔™

⌐ ╩ ⇔≡™ↄ↓≤≢⁸ ⌐⁸ ≤ ⅝─ ↕╣√ ╩ ⇔≡™ↄ↓≤⅜≢⅝

╕∆⁹ 

 

 

 ─  

 

╩ ℮═⅝♃▬Ⱶfi◓│⁸ ↔≤⌐ ╩ ╘╢ ⅜ ╕⇔™≢∆⁹ ─ ─╟℮

⌐⁸ ─ ≢ ™√ ╩ ≢ ⇔™ ⌐ ╦∑⁸∕─ ⅛╠ ™≡™╢ ─

╩⇔≡™⅝╕∆⁹ ⅜≢⅝√╠ ─ ╩ ⅝⁸ ╩∆╢≤™℮ ╣⌐⌂╡╕∆⁹ 

 

≢ ℮═⅝↓≤│⁸(1) ─ ╩ ╦∑╢↓≤ (2) ⅜ ≤⌂╢╟℮⌐

∆╢↓≤⁸─ ≈≢∆⁹ │ ⌐╟∫≡⁸ │ ⱷ☺ꜗכ─ ─ ╩ ∆╢↓

≤⌐╟∫≡ ⇔╕∆⁹∕─ ⌂ ╩ ⌐ ⇔╕∆⁹ 

 

 ≤∆╢ ─ ≢⁸ ≤∆╢ ╩ⱪ꜡♇♩⇔≡⁸◒ꜞ♇◒⁹ 

─  

 

 

─  
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│ ─ ╩╒⅛─ ─ ≤ ∆╢√╘⌐ ™╕∆⁹ ⅎ┌ ─ ─╟℮⌐⁸ ─

⅛╠ ╢↓≤─≢⅝╢ ⌂ ╩⁸ ⌐ ⇔≡ↄ∞↕™⁹ 

 

 ₈ ₉Ⱳ♃fi╩ ⇔≡⁸ ►▫fi♪►╩  

 

 

₈ ≤⇔≡ⱴ⁹╢∆◒♇ꜞ◒╩₉╢∆◒כ 

─  2 ⌐ ∫√  ─  1 ≢─  

ᵑ 

ᵒ 

ᵓ 
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╩ ∆ ⅜ ∟╕∆⁹ 

 

 ⱷ♬ꜙ₈╠⅛כ ₉╩  

 

►▫fi♪►⅜ ╣⁸ ⱷ☺ꜗכ⌐ ⅜ ╣╢ 
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─ ≤∆╢ ╩◒ꜞ♇◒⇔≡ ⁹ 

 

⌐ ─ ⅜ ╣╕∆⁹ 

↓─ │ ─ ─ ⌐⌂╡╕∆⁹ ≤ ∂╟℮⌐⁸≥─ ≢╙ ∂ ╩ ↄ╟℮⌐

╘≡ ↕™⁹ 

 

⅜ ─ ⁸ ╩◒ꜞ♇◒ 

 

 

ⱷ☺ꜗכ╩ ─ №╢═⅝ ⌐ ∆╢ 

 ─ ≤ ⱷ☺ꜗכ─ ─ ⅜ ⇔≡™╕∆⁹ 

◒ꜞ♇◒ 
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─ ╩◒ꜞ♇◒∆╢≤⁸ ►▫fi♪►─ ⌐ ─ ⅜ ╢⁹ 

 

 

─ №╢═⅝ ⌐ ⱷ☺ꜗכ╩  

◒ꜞ♇◒ 
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₈ ₉ 
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⅜℮╕ↄ™⅛⌂⅛∫√ │⁸ ⌐ ∆↓≤╙≢⅝╕∆⁹ 

 

 

 ─  

 ╩⇔√ ⌐ ╩∆╢─⅜ ≤⌂╡╕∆⅜⁸ ⌐⁸ ╩⇔√ ⌐ ≢

─ ≤ ╖ ╦∑╢↓≤╙≢⅝╕∆⁹ 

 

 │ ⅛╠ ╕≢│ ≤ ∂≢∆⁹ 

─ ⌐⁸₈◌꜠fi♩꜠▬ꜘכ ─ ≤ ≤─ ╩ ≈₉⌐♅▼♇◒╩ ╣≡ↄ∞↕™⁹ 

 

 ↕╣≡™╢ ≢ ⇔√ ◌꜠fi♩꜠▬ꜘכ─ ╩ ≤≤╙⌐ ⇔╕

∆⁹ ⌐₈ ₉╩ ∑┌ ≢∆⁹ 

 

  ≡™≈⌐כꜘ▬꜠ 

 ⱪ꜡☺▼◒♩⌐ ╕╣╢ ⅜כꜘ▬꜠│⌐ ╡ ╠╣≡™╕∆⁹ ⅎ┌⁸ A ≢ ╠╣√ │

Aכꜘ▬꜠ ≤ ⇔≡⅔╡⁸ ─ ≢╙ ↕∑╢↓≤⅜≢⅝╕∆⁹ ≡─ ─ ╩ ╕

∑√ ⌐⁸ ╩כꜘ▬꜠─ ∆╢↓≤≢ ≤⇔≡ ↕╣√ ╩⁸CAD ╩ ↕∏⌐ ╢↓≤⅜

≢⅝╕∆⁹ 

כꜘ▬꜠ ╠⅛₉כꜘ▬꜠₈─כꜙ♬ⱷꜟכ♠│ ≢⅝╕∆⁹ 
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⌐ כꜘ▬꜠⁸│כꜘ▬꜠╢™≡╣↕ ─ ⌐ᾜⱴכ◒⅜ כꜘ▬꜠⁹∆╕™≡™ ╩◒ꜞ♇

◒∆╢↓≤≢⁸ ה ─ ╡ ⅎ⅜≢⅝╕∆⁹₈ ╩כꜘ▬꜠─≡ ∆╢₉╩ ═┌⁸∆═≡─

⅜כꜘ▬꜠ ↕╣⁸₈◌꜠fi♩꜠▬ꜘכ─╖╩ ∆╢₉│ ⅛╣≡™╢ ⌐ כꜘ▬꜠√⇔

─╖⅜ ⌐⌂╡╕∆⁹ 

₈ ⇔√▪▬♥ⱶ╩◌꜠fi♩꜠▬ꜘכ⌐ ∆₉│ ╩ ⌐כꜘ▬꜠─≈ ∆╢≤⅝⌐ ™╕∆⁹ 

ⱷ♬ꜙכ ─₈ ≡═∆╩♃כ♦╢™≡╣↕ ∆╢₉╩ ─כꜘ▬꜠⁸≥┬ ⌂ↄ⁸ ↕╣≡™

╢ ─∆═≡⅜ ⌐⌂╡╕∆⁹↓─ ≢⁸₈◌꜠fi♩꜠▬ꜘכ⌐ ∆₉╩ ┬≤⁸◌꜠fi♩꜠

⌐כꜘ▬ ⅜ ≡ ⇔╕∆⁹ 

 

₈│⌐כꜘ▬꜠⁸√╕ ℮™≥₉כꜘ▬꜠ ⁹∆╕╡№⅜כꜘ▬꜠⌂ │כꜘ▬꜠ ∂ⱪ꜡☺▼◒

♩ ─ ⌐ ⇔≡ ╩כꜘ▬꜠─≡═∆⁸╣↕ ⌐⇔≡╙ ↕╣╢ ⅜№╡╕∆⁹ 

─ ⌂≥⁸ ─ ≢ ∆╢╟℮⌂○Ⱪ☺▼◒♩│ ⌐כꜘ▬꜠ ╣≡⅔ↄ≤ ≢∆⁹ 

 

 ∕╣≢│ ─ ≤⇔≡⁸♦⸗ room1,root2 ≢ ™√ ╩ ∂ ⌐

↕╣√ ≡─ ⅜ 

room1꜠▬ꜘכ⌐ ╢ 






















