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 2 

 

0 │∂╘⌐ 

 ⱴ♬ꜙ▪ꜟ│ ⌐╟╢ ה ─≤⅝─ ⌂ ╩

⇔√╙─≢⁸ ה↑ ↑⌐ ⅛╣√ ⱴ♬ꜙ▪ꜟ≢∆⁹ 

 ╛○Ɑ꜠כ♃─ ⅜ ↑╠╣⌂™ ≢╙⁸ ⇔≡ ⌐ ⅜ ≢

⅝╢╟℮⌐ ⇔√╙─≢∆⁹ 

 ╛ ⌂ ה ╩ ℮ │ ∏⇔╙↓─ ⌐ ℮ │№╡╕∑╪⁹ 

⁸ ≤ ─ ≢ ה ╩ ∫≡ↄ∞↕™⁹ 

⌂ ╡ ™ │ ╛♁ⱨ♩►▼▪─ⱴ♬ꜙ▪ꜟ╩↔ ↕™  

 

0 1 ⁸ ─  

 ☿fi◘⌐ ╩ ⱶכꜟ♪ꜟכ◦⁸≢─∆╕⇔╓ ⌐│ ה ה │

∟ ╘╕∑╪⁹ ה │№╠⅛∂╘ ה♩ꜟⱬה☻꜠◒♇Ⱡה ה

⌂≥│ ⇔≡ ↕™⁹ 

 ─ⱡ▬☼≤⌂╡╕∆─≢⁸ │ ה☻▪Ⱨה ─ ה ─ ⇔

√⅔ ⌂≥╙ ⌐ ⇔≡ ↕™⁹ ─ ⅜ ╡ ∑⌂™ │⁸ ⇔≡№╢

─ ⌐ ⅎ≡ↄ∞↕™⁹ 

 

 

 

 

 



 3 

0 2 ─ ╣  

 

◖▬ꜟ nasionהLPAהRPAה ⌂≥─ⱴכ◐fi◓ 

 

Fastscan  

 

─ ה ─  

 

ⱴכ◌כ◖▬ꜟ─  

 

EOG ─  

 

ⱨ□▬ꜟ─◄◒☻ⱳכ♩ 

 

 

 

MRI ≤ fastscan─ ╦∑ 

 

MEG ─ⱴכ◌כ ≤─ ╦∑ 

 

MEG ⱴכ◌כ  

 

╖  

ⱴכ◌כ  

 

MEG  

MEG ≤MRI ─ ╦∑ 
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1 Fastscan≤│ 

 Fastscan(polhemus )│⁸ ☿fi◘≤꜠כ◙כ☻◐ꜗfi╩ ╖ ╦∑√ 3D

≢∆⁹Fastscan⌐╟∫≡ ╩ ⇔⁸ ─ Stylus ⌐╟∫≡ⱴכ◌כⱳ▬fi

♩ ┘ ╩ ⇔⁸MRIה≤MEG ╩ⱴ♇♅fi◓↕∑╕∆⁹ 

 ATR ⌐⅔™≡ ⇔≡™╢╙─│♩ꜝfi☻Ⱶ♇♃כ ─ ≢∆⁹ 

 ⱴ♬ꜙ▪ꜟ│ ─ ⱴ♬ꜙ▪ꜟ≢№╡⁸MEG/MRI ╦∑╕≢ ≢╙≢⅝

╢╟℮⌐ ⇔√ ⱴ♬ꜙ▪ꜟ≢∆⁹ 

 

    Ί2 wand  (כ♫ꜗ◐☻)

   Ί fastscan ☿♇♩ 

 

 

 

Ί  stylus(Ɑfi ) 

                       Ί4 ♩ꜝfi☻Ⱶ♇♃כ( ) 

                            

Fastscan│ wand stylus transmitter ≢ ↕╣≡™╕∆⁹ 
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2  

2-1.  

ⱴכ◐fi◓ 

Ⱬ▪Ᵽfi♪ ≢ ─ ╩ ⌐√ↄ⇔  

→ ⇔╕∆⁹ ─ ⅜ ╩ ℮≤⁸ 

Fastscan≢℮╕ↄ ≢⅝╕∑╪⁹ 

Ⱬ▪Ᵽfi♪│ ╩ ∆╢ ≢│

⅛╡╛∆™╟℮⌐ ⌐ ⇔≡№╢ ⁹ 

 

 

 

 

         

 

№╠⅛∂╘ⱴכ◌כ╩ ╢ ⌐  

⌂≥ ╩ ™≡⅔⅝╕∆⁹ 

≤ ─ nasion ⅛╠ 6cm─ ⌐ 3

≤ ─ ─ 5 ⁹ 

─ │ ─ ╡⌐∆╢⁹ 

nasion ⌐╙ⱴ⁹╢∆◒כ 

 

 

 

         

 

│ RPAהLPA ⅛╠ 1cm ↄ╠™ ⌐

ⱴכ◐fi◓∆╢⁹ 

MEG כ▪ꜙ♦─ ⌐ ╢ ⌐

ⱴ⁹╢∆◒כ 

 

⸗Ⱶ▪◕⅜  Ⱨfi◓∆╢⁹כ♥╠⌂

 

RPAהLPA ⌐╙ⱴכ◒⇔≡⅔ↄ⁹ 
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2-2.  

 

⇔√ ─ ⌐ fastscan ╩☿

♇♩⇔≡ USBה♪כ◖ ה♪כ◖

wandהstylusהtransmitter ╩⇔∫⅛

╡≤ ⌐ ⇔ ╖╕∆⁹ 

 

 

 

 

 

 

     8 fastscan ☿♇♩ 

 

─ 2 ⌐ wand ╩ ⇔ ╗⁹ 

⌐ stylus⁹ 

│⇔⌐ transmitter ╩ ⇔ ╗⁹ 

 

⌐ ⁹ 

⌐ USB⁹ 

⅛╠ ⅜ ☻▬♇♅⁹ 

 

 

     9 ◖fi☿fi♩ 

 

USB ╩ VIVID PC⌐ ⇔ ╗⁹ 

Fastscan─ ╩ ╣╢⁹ 

 

 

 

 

 

 

 

      10 USB  
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PC.♩♇ⱪ ─ ─▪▬◖fi╩♄Ⱪꜟ

◒ꜞ♇◒⇔≡ fastscan ╩ ∆╢⁹ 

 

 

 

 

 

   11 ♩♇ⱪ  

 

─╟℮⌂ ⅜ ∟ ⅜╡╕∆⁹ 

⌐₈scanner initialization ₉≤≢╕

∆⁹ ↄ∆╢≤₈scanner on-line₉≤

╦╡╕∆⁹ 

↓╣≢ ⅜ ≢⅝╕∆⁹ 

 

 

 

 

 

   12 fastscan ♩♇ⱪ  

 

 

 

 

 

 

 

 

 

 

 

 

13  



 8 

 

t ransmitte r( )╩ ꜞfi◓≢

⌐⇔∫⅛╡ ⇔≡ (

)⌐ ⌐⌂╡╕∆⁹ 

 

╛ │ MEG ≤ ∂⌐

⇔╕∆⁹ 

 

╦∑⌐ ⌂ │ ™ ≢

∫≡⅔⅝╕∆⁹ 

 

   14 ─☿♇♩▪♇ⱪ 

 

Wand ─ ⁹ 

⅜ ☿fi◘⁹ 

כ◙כ꜠⅜ ⁹ 

 

Wand ─ ⅜ transmitter ⅛╠

⌐ ╣⌂™╟℮⌐ ⇔≡ ↕

™⁹ 

 

 

     15 wand─  

 

Wand ─◓ꜞ♇ⱪ─ ⁹ 

─ⱷ⸗ꜞ⅜ ⁹꜠ⱬꜟ ⌐ ⇔≡⅔ↄ⁹ 

─ꜝfiⱪ│ כ◙כ꜠⅜ (Ⱳ♃fi╩ ↄ ⇔√ )⁸

⅜ scan Ⱳ♃fi╩ ↄ ⇔ ╪∞ ╩ ∆⁹ 

 

 

 

 

16 wand ─  

 

Fastscan │ ╩ ⇔≡ ╩ ⇔≡™╕∆⁹ ⌐ ╛ ⅜№╢≤

⌐ ⅝ↄ ⇔╕∆⁹ 
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2-3. Scan  

  

Wand ╩ ∟⁸Ⱳ♃fi╩ ↄ ⇔

╕∆⁹ wand ─Ⱳ♃fi│ ⌐⌂∫

≡™╕∆  

 

 

 

 

 

 

  

      17 wand 

 

 

─╟℮⌂♄▬ꜘ◓ꜝⱶ⅜ √╠

wand╩ transmitter ⌐ ↑≡╙℮

Ⱳ♃fi╩ ↄ ⇔╕∆⁹ 

 

18 scan ( ) 

 

Ⱳ♃fi╩ ↄ ⇔( ◙כ꜠≢

כ ה ≢☻◐ꜗfi )╝

∫ↄ╡≤ ╩☻◐ꜗfi∆╢⁹ 

↓─ ⌐│ ∏ ╩ ∂≡

╙╠℮⁹⅛⌂╡ ⇔™≢∆⅜ ⌐

│ │№╡╕∑╪ ⱬ꜠│כ◙כ꜠

ꜟ ≤™℮◄Ⱡꜟ◑כ ≢∆ ⁹ 

 

 

 

 

      19 scan  
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Scan ⇔√ │ ⌐ꜞ▪ꜟ♃▬

ⱶ≢ ╣╢⁹ 

Wand╩ ─ ─ √™ ⌐

╦∑ ↄⱲ♃fi╩ ∆≤ ⅜

╦╡ ≢⅝╢⁹ 

 

scan ◒ꜞ▪⇔√™ │ wand ─

Ⱳ♃fi╩ ╩♄Ⱪꜟ◒ꜞ♇◒

∆╢⅛ PC─ ─ scannerќ

undo ╩◒ꜞ♇◒∆╢⁹ 

WandⱲ♃fi╩♩ꜞⱪꜟ◒ꜞ♇◒∆

╢≤ ⅜ ≡◒ꜞ▪↕╣╕∆⁹ 

 

 

 

     20 scan  

 

╙⇔⁸ ≢ transmitter ⅜ ™√╡⇔√ ⁸ )⇔כ▪ꜞ◒╩ Ⱳ♃fi)⁸Rx ╩

◒ꜞ♇◒⇔≡ Tx ╩◒ꜞ♇◒⇔⁸╙℮ ─ ╩⇔╕∆⁹ 
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2-4. ⱳ▬fi♩ Stylus  

 

Stylus ╩ ⌐ ∟Ⱳ♃fi╩ ⇔

╕∆⁹ 

 

 

 

 

 

 

 

      21 stylus  

 

─╟℮⌂ ⅜ ╣╕∆⁹ 

 

 

 

 

 

     22 stylus  

 

Transmitter ⌐ ↄ ≡Ⱳ♃fi╩

⇔╕∆⁹ 

↓─ transmitter ╩ ⅛↕⌂™╟

℮ ⇔≡ ↕™⁹ 

 

 

╛╡ ∆ │⁸stylusќreset stylus

╩◒ꜞ♇◒∆╢⁹ 

 

 

     23 stylus  
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Stylus ╩ⱴכ◐fi◓⇔√ ⌐ ↄ ≡Ⱳ♃fi╩

⇔╕∆⁹ 

↓─ ⁸ⱴכ◒⇔√ ╩ ↄ ⇔√╡⇔≡ ╕

∑⌂™╟℮⌐ ∆╢⁹ 

Ⱳ♃fi╩ ∆ │ ⅜ ⅛⌂™╟℮⌐ ∆╢⁹ 

 

LPAќⱴ1כ◌כ ќⱴ4כ◌כ ќ 

ⱴ3כ◌כ ќⱴ5כ◌כ ќⱴ2כ◌כ ќ

RPAќnasion ─ ⌐ 8 ╩ ∆╢⁹ 

 

╡ ╕╣╢≤ PC.⅛╠ ⅜⇔╕∆⁹ 

⅜ ⇔ ╣╕∆⁹ ≡∏⌐ ⌐ ╡ ╪≢

ↄ∞↕™⁹ 

⌐ 8 ⅜ ⇔√╠⁸ ⌐ ╩ ⌐

⌐ ╣√ ╩ ⇔≡™⅝╕∆⁹ 

50ⱳ▬fi♩←╠™ ⇔╕∆⁹ 

↓─ ╙ ≡⌂™≢ ⌐ ⌐ ⇔≡ ↕

™⁹ ≡╢≤ ⌐ⱳ▬fi♩⅜ ↕╣√╡⁸

╩ ↓⇔╕∆⁹ 

≡≡♄Ⱪꜟ◒ꜞ♇◒∆╢≤∑∫⅛ↄ ∫√

scan♦כ♃⅜ ⅎ≡⇔╕™╕∆⁹ 

ⅎ√ │ PC ─ stylusќundo ╩◒

ꜞ♇◒⇔╕∆⁹ 

  24 stylus  

 

ⱳ▬fi♩─ │ ⱷ♬ꜙכ─ stylus_list ╩◒

ꜞ♇◒⇔≡ ─ ⌂ ╩ ⇔╕∆⁹ 

ⱳ▬fi♩♫fiⱣכ╩◒ꜞ♇◒∆╢≤∕─ ─ⱴ

─◒כ ⅜ ╦╡╕∆⁹ 

 

♄ⱷ⌂ │ꜞ☻♩─♅▼♇◒ ⇔≡⅔⅝╕∆⁹ 

 

 

 

  25 stylus_list  
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3 ♃כ♦  ♩כⱳ☻◒◄ה

3-1. Scan♦כ♃─ export 

 

⅜ ⇔√╠ fileќsave as ╩◒ꜞ♇◒

⇔≡ fsn ⱨ□▬ꜟ≤⇔≡☿כⱩ⇔╕∆⁹ 

↓╣⅜  ⁹∆╕╡⌂≥♃כ♦

Ⱪכ☿ │ Y ♪ꜝ▬Ⱪ─ fastscan ⌐⅔

™⇔╕∆⁹ 

 

 

    26  

 

⌐ editќgenerate surface ╩◒ꜞ♇◒⇔ ─♄

▬ꜘ◓ꜝⱶ╩ ⇔╕∆⁹ 

 

Ɽꜝⱷ⁸⇔♩♇☿╩♃כapply (Basic Surface)◒ꜞ

♇◒⇔╕∆⁹ 

 

∆╢≤ scan♦כ♃⅜ ⌐⌂╡╕∆⁹ 

╩♃כ♦ ≡Ɽꜝⱷכ♃╩ ↕∑≡╙™

™  

 

 

   27 Basic surface 

Fileќexport  asќBasic surface ╩◒ꜞ♇◒⁹ 

Ɽꜝⱷכ♃  

⁸∕─╕╕ ∆╢⌂╠ⱨ□▬ꜟ─ ╩

VRML( .wrl)≢ export ∆╢⁹ 

⁸ⱳꜞ◗fi♁ⱨ♩≢ ⇔ ∆⌂╠

STL(*.stl) ≢ export ∆╢⁹ 

STL ⱨ□▬ꜟ│ VIVID ⱳꜞ◗fi♁ⱨ♩≢

⌂ ╩ ⇔(vivid ⱴ♬ꜙ▪ꜟ

)⁸ ┘ VRML ⱨ□▬ꜟ≢ export ∆╢⁹ 

⁸yokogawa ≢ ╦∑∆╢⌂╠

wavefron tobject(**.obj) ≢ ∆╢⁹ 

  28 scan ─♃כ♦ export  
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3-2. Stylus♦כ♃◄◒☻ⱳכ♩ 

 

 

stylus ꜞ☻♩╩ ⇔≡ ™⅜ ↑╣

┌♥◐☻♩ⱨ□▬ꜟ⌐∆╢⁹ 

⇔⌂≥─ ◒♇▼♅│♃כ♦⌂

╩ ⇔≡⅔ↄ⁹ 

 

Fileќexportќstylus ╩◒ꜞ♇◒⇔

27─╟℮⌂♄▬ꜘ◓ꜝⱶ╩ ∆⁹ 

 

 

   29 stylus export  

 

 

Tracker reference, point+nomals, text

⌐♅▼♇◒⇔≡ ⁹ 

 

YOKOGAWA ≢ ╦∑∆╢ │

8 ─╖ ∆╢⁹ ─ │♅▼♇◒╩

⇔≡⅔ↄ⁹CSVⱨ□▬ꜟ≢ ∆╢⁹ 

 

 

 

 

 

    30 stylus ♃כ♦  

matlab ╩ ↕∑╢⁹ 

♩♇ⱪ ─ get_stylus_distance ╩◖ⱴfi

♪►▫fi♪►⌐♪ꜝ♇◓▪fi♪♪꜡♇ⱪ∆

╢⁹ 

╒≥ ⇔√♥◐☻♩ⱨ□▬ꜟ╩ ∆

╢⁹ 

Y:¥ fastscan¥⌐ distance ⱨ□▬ꜟ⅜ ↕

╣╕∆(**_distance.txt) ⁹ 

    31 meg ⱨ□▬ꜟ  
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4 MEGⱴכ◌כ  

4-1. ⱴכ◌כ  

 

 

ⱴכ◐fi◓⇔√ ⌐ⱴכ◌כ◖▬ꜟ╩

╡╕∆⁹ 

 

≢ⱪכ♥ꜟ◌☺כ◘╛ⱪכ♥ ⌐ ╡

╕∆⁹ 

╩ⱪכ♥ ╢ │ ≢≤⌂ꜟכ◖ꜟ▪╘

╩ ∫≡⅔⅝╕∆⁹ 

 

 32 ⱴכ◌כ◖▬ꜟ 

 

 

│ ─ ⅝ ⇔─ ≢⁸ │ 

─ ⌐ ⇔≡⅔ↄ─⅜ⱬ☻♩⁹ 

ⱴכ◌כⱲ♇◒☻⅜ⱬ♇♪ ⌐№╢

√╘≢∆  

 

 

ⱴכ◌כ◖▬ꜟ│ ⅜╣⌂™╟℮

⌐⇔∫⅛╡ ∆╢⁹ 

 

33 ( ) 

∆╢ ⁸ ⅜ ╪∞╡⇔≡ⱴכ

◒─ ⅜ fastscan ≤∏╣⌂™╟

℮ ∆╢⁹ 

 │ ⌐↓─ ⌐ ╦⌂

ↄ≡╙ ™⅜⁸ⱴכ◌כ ─ ╩

∆╢√╘ MEG ─☿fi◘כ

⅜ כ▪ꜙ♦∞╪ ⌐ ↕╣╢╟℮

⌂ ⌐ ∆╢⁹ 
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   34 ( ) 
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4-2. MEG  

 

MEG ⱴכ◌כ ╩ ╡ ℮⁹ 

 

GOF ⅜ 99.5 ≢ ↕╣≡™╣┌

OK╩◒ꜞ♇◒∆╢ №ↄ╕≢ ≢∆ ⁹ 

 

⇔√ⱴכ◌כfile ╩ ⅝╕∆⁹ 

 

 

 

 

 

   35 ⱴכ◌כ  

 

 

ⱴכ◌כⱨ□▬ꜟ─ⱪ꜡

Ɽ♥▫ќ ╦∑╩

∆╢⁹ 

 

⅜ ↕╣≡™╢↓≤

╩ ⁹ 

 

 

 

ⱨ□▬ꜟќ ╩ ↑≡ ⁹ 

 

₈** -coregis.txt₉⅜≢⅝╢⁹ 

 

 

 

36 MEG ⱴכ◌כdistance ⱨ□▬ꜟ  
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4-3. ⱴכ◌כ ─  

 

Check_mutual_distance ─▪▬◖fi╩◒ꜞ♇◒⇔≡ ⁹ 

 

 

 

 

 

 

Vivid marker text file Ⱳ♃fi

╩◒ꜞ♇◒⇔≡ ∆╢

stylus file ╩ ⁹ 

 

Meg marker text file Ⱳ♃fi

╩◒ꜞ♇◒⇔≡ ∆╢meg 

marker file ╩ ∆╢⁹ 

 

      37 check_distance 

 

 

1 2 ⅜ 3 4 Ⱶꜞ ⌂╠

⇔⁹№╕╡ ⅝↑╣┌ meg⅛╠

⌐ ≡╙╠∫≡ⱴכ◌כ ⇔

⌐╟∫≡ ╡ ∆⁹ 

 

4 ≢⅝╢∞↑ Ⱶꜞ

⌐∆╢⁹ 

 

 

 

     38 ⱴכ◌כ ╩ ∆╢ 


































































