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│∂╘⌐ 

 

1.1.  

 
GeoCoach3D(☺○כꜞ☻ה♅כ◖ה♦▫)│⁸DM♦כ♃ⱨ□▬ꜟ─ ♃כ♦ ⌐ ⇔√♁ⱨ♩►▼▪≢∆⁹

─ ─ ⁸ ⁸ ─ ─ ≤ ─√╘─ ╩ ⇔╕∆⁹ ─ ♅▼

♇◒ ⁸ ⁸TIN─ ≤─ ╖ ╦∑≢⁸ ⌂ ꜟ▬□ⱨ♃כ♦ ╩ ⇔╕∆⁹ 

 

⌐│ ─ ≈─ⱪ꜡☿☻╩ ◖fi☿ⱪ♩≤⇔≡ ⇔≡™╕∆⁹ 

(1)  [♅▼♇◒-ꜞ☻♩▪♇ⱪ- - ]ⱪ꜡☿☻ 

(2)  [ -ꜞ☻♩▪♇ⱪ- ]ⱪ꜡☿☻ 
ⱷ♬ꜙכ[♅▼♇◒]⌐ ─♅▼♇◒ ⅜№╡⁸(1)─ⱪ꜡☿☻╩ ⇔≡™╕∆⁹ 

ⱷ♬ꜙכ[ ]╛[ ]⌐ ─ ╛ ─ ╩ ∆╢ ⅜№╡⁸(2)─ⱪ꜡☿☻╩ ⇔

≡™╕∆⁹╕√⁸♅▼♇◒─ ≢⁸ ⌐ ≢⅝╢ ⌐≈™≡│ ⇔≡ ∆╢↓≤⅜≢⅝╕∆⁹ 

▪ⱪꜞ◔כ◦ꜛfi ─ⱤⱠꜟ[♅▼♇◒]≤[ ]⌐♅▼♇◒╛ ─ ╩ꜞ☻♩▪♇ⱪ⇔╕∆⁹ 

ꜞ☻♩─ ╩ ∆╢↓≤≢⁸ ∆╢ ╩ ⇔⁸╕√ ╛ ⌂≥╙ ⇔⁸ ─ ╩ ⇔≡

™╕∆⁹ⱷ♬ꜙכ[ ] - [ ◦ⱨ♩ ]≢⁸ ⌐ ⇔∞↑ ⌐ ╩ ⇔⁸ ─ ⌂╡⅜ ≢⅝╢

⌂≥⁸ ╩ ⇔ ⅜ ⌐ ≢⅝╢╟℮⌐⇔≡™╕∆⁹ 

 

─ ≤⁸∕╣⅛╠ ⇔√ TIN╩ ⌡≡ꜞ▪ꜟ♃▬ⱶ⌐ D  

 
 
 

 

 

 

 

 

 

↓↓⌐ ╛♅▼♇◒─ ╩ꜞ☻♩▪♇ⱪ 

↓↓⌐ ╛ ⌂≥╩  

ꜞ☻♩≢ ↕╣√ ─ ╩ ⌐  
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GeoCoach3D│ ─╟℮⌂ⱨ□▬ꜟ─ ╩◘ⱳ⁹∆╕™≡⇔♩כ 

 

 

ₒDMⱨ□▬ꜟₓ 

DM ה  

 ꜟ▬□fi♦♇◒☻ⱨ▬ ה

ₒGeoCoach3Dx 

ה ה ─ 3  

╢╟⌐ ה  

─ ה ♅▼♇◒ 

─ ה ♅▼♇◒ 

⁸ ה ⁸ ♅▼♇◒ 

─ ה  

DM ה  

TIN ה ⁸ ⁸  

ⱶ▬♃ꜟ▪ꜞ ה  

 ◓ⱬ◒♩ꜟⱴ♇Ⱨfi ה

ₒDMⱨ□▬ꜟₓ 

DM ה  

 ꜟ▬□fi♦♇◒☻ⱨ▬ ה

ₒ♅▼♇◒ ⱨ□▬ꜟₓ 

 DXF ה

  NIF2 ה

-SIMAהJSP ה DM 

 TXT ה

 CSV ה

 

ₒTINⱨ□▬ꜟₓ 

 TXT ה

 DXF AutoCAD R12 ה

 VRML ה

 OBJ Wavefront ה

 

 

♅▼♇◒ │ ─ ≤ ─ ≤⇔≡™╕∆⁹♅▼♇◒ │ DM♦כ♃ⱨ□▬ꜟ≤ TINⱨ□▬ꜟ─

∆═≡─ ⅜ ⅎ╕∆⅜⁸♦כ♃─ │ ⅜№╡╕∑╪⁹DM♦כ♃─ ╛ ∆╢ ⁸ ⅜

≢∆⁹DM ⱦꜙכF│ DM♦כ♃ⱨ□▬ꜟ─ 3 ⱦꜙ⁹∆≢כ▪כⱨꜞכ►▼▪≢ GeoCoach3D─◘Ⱪ☿

♇♩≤⌂∫≡™╕∆⁹ 

 DM

ⱦꜙכF 

GeCoach3D 

♅▼♇◒  

GeoCoach3D 

 

DM♦כ♃ⱨ□▬ꜟꜞ⁸♪כ  ừ ừ ừ 

TINⱨ□▬ꜟ─ꜞ⁸♪כ  ừ ừ ừ 

TIN ⁸  ừ ừ ừ 

ⱬ◒♩ꜟⱴ♇Ⱨfi◓  ừ ừ ừ 

─ꜞ☻♩▪♇ⱪ ừ ừ ừ 

☻♫♇ⱪ◦ꜛ♇♩ Ỏ*1 ừ ừ 

♅▼♇◒≤ ─ꜞ☻♩▪♇ⱪ × ừ ừ 

♅▼♇◒ꜞ☻♩ⱨ□▬ꜟ(NIF2⁸JSPהSIMA- DM⁸TXT)  × ừ ừ 

◒♇▼♅ⱪ▬♃♪כ◖꜠ ⱨ□▬ꜟ─  × ừ ừ 

( ⁸ ⁸UNDO/REDO) × Ỏ*2 ừ 

( ⁸ ⁸ⱡכ♪ ⁸ ה )  × Ỏ*2 ừ 

( ⁸ )  × Ỏ*2 ừ 

─ ⅔╟┘  × Ỏ*2 ừ 

╛ ─ꜞ☻♩▪♇ⱪ × Ỏ*2 ừ 

DM♦כ♃ⱨ□▬ꜟ  × × ừ 

▬fi♦♇◒☻ⱨ□▬ꜟ─  × × ừ 

TINⱨ□▬ꜟ(txt,dxf,wrl,obj)  × × ừ 

─ CSVⱨ□▬ꜟ  × × ừ 

*1 ─◘▬☼⌐ ⅜№╡╕∆ 

*2 DM♦כ♃ⱨ□▬ꜟ─ ⅜≢⅝╕∑╪ 

 

ₒ▬fi☻♩כꜟₓ 

▬fi☻♩כꜟ ( GeoCoach3D- 2- install.pdf )╩ ⇔≡ↄ∞↕™⁹ 

 

ₒ ∟ →ₓ 
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Windows─☻♃כ♩ⱷ♬ꜙכ─ⱪ꜡◓ꜝⱶ⅛╠⁸[GeoCoachSystems]- [GeoCoach3D]≢ ∟ ⅜╡╕∆⁹ 

 

ₒ ₓ 
[ⱨ□▬ꜟ]ⱷ♬ꜙכ─[ ]≢⁸ ⇔╕∆⁹ 

 

ₒ ⌐≈™≡ₓ 
∂╟℮⌂ ⅜ ⌐ⱷ♬ꜙכ⌐ ⅛╣≡™╢↓≤⅜№╡╕∆⁹ │∕─ ≢∆⁹ 

 ⱷ♬ꜙכ№╢™│ⱤⱠꜟ  

DMⱨ□▬ꜟ─ ─≡ ♪כⱤⱠꜟ─₈DM₉ⱡ♃כ♦  DM♦כ♃ⱨ□▬ꜟ╩ ⅝  

─ꜟⱤⱠ♃כ♦ DMⱨ□▬ꜟ ─ⱡ₁ ♪כ─ DM♦כ♃ⱨ□▬ꜟ⌐ ╩ ↑≡

 

TINⱨ□▬ꜟ─ ─ꜟⱤⱠ♃כ♦  TINⱨ□▬ꜟ ─ⱡ₁ ♪כ─ TIN♦כ♃╩  

[TIN] - [TIN ]  TIN ⌐⁸DMⱨ□▬ꜟ≤ ∂ ≢

⁹ ─ TINⱨ□▬ꜟ╩ ⇔≡

∆╢↓≤⅜≢⅝╕∆⁹ 

─  [♅▼♇◒] - [ ─ ♅▼♇◒]  XY≢ ⇔≡™╢ ─  

XY≢ Z⅜ ⌂╢ ─  

[ ] - [ ] ♪כ◖  ≢─ ─  

⌂╢ ♪כ◖ ≢─ ─  

[ ] - [ DM ] ♪כ◖  ≢─ ─  

⌂╢ ♪כ◖ ≢─ ─  

≤ ⌂╢ ─  

≤ ⌂╢ ─  

™ ⌐  [♅▼♇◒] - [ ♅▼♇◒] ╩♪כ◖  ⇔≡ ╩  

[♅▼♇◒] - [Ⱪ꜠כ◒ꜝ▬fi♅▼♇◒]  ≤ ≤ ≢⅝╢Ⱪ꜠כ◒ꜝ▬fi⌐

╩  

[TIN] - [TIN ]  │ ∑∏⌐⁸TIN ⌐ ⌐ ╩

 

⇔ↄ│₈DM♦כ♃♅▼♇◒ ₉≤₈DM♦כ♃ ₉ PDF ╩ ≡ↄ∞↕™⁹ 
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2. ⱨ□▬ꜟ  

 

2.1. DMⱨ□▬ꜟ╩ ↄ 

 
DM≤ DM⁸JSPהSIMA- DM│ⱨ□▬ꜟ─Ⱬ♇♄ ≢ ⇔≡™╕∆⁹ 

]─כꜙ♬ⱷ[ꜟ▬□ⱨ] ה ↄ DM]╩ ⇔⁸ⱨ□▬ꜟ♅ꜙכ◙כ≢ DMⱨ□▬ꜟ╩ ⇔≡ↄ∞↕™⁹ ⱨ□▬

ꜟ╩ ™√ⱨ◊ꜟ♄≤ ╩ ⇔╕∆⁹ ─ⱨ□▬ꜟ⅜ ≢⅝⁸ ⌐ ↄ↓≤⅜≢⅝╕∆⁹ 

 
ₒ ─ ─ ₓ ( ♪כ◖ 7301- 7312)─ ─ ╩ ⇔╕∆⁹♦ⱨ◊ꜟ♩│

₈ ─♪כ◖꜠ ─ ₉≢⁸ ∆╢√┘⌐♦ⱨ◊ꜟ♩╩ ⇔╕∆⁹ 

ₒ∆═≡ ∆╢ₓ ™√ ─ꜟ▬□ⱨ♃כ♦ ╩ ⇔╕∆⁹ 

ₒ ≤ ╩ ∆╢ₓ ≤ ─ ╩ ⇔╕∆⁹ 

ₒ ╩ ⇔⌂™ₓ ≤ ─ ╩ ╗ ⇔⅛ ⇔╕∑╪⁹ ╩ ∆╢√╘─ⱷ⸗

ꜞ╩ ≢⅝⁸╕√ ─√╘─ ⅜╒≤╪≥⌂ↄ⌂╢≢⅝╢─≢⁸ ↄ─♦כ♃ⱨ□▬ꜟ╩╕≤╘≡

⅝⁸TIN ╛⁸ ╩ ℮ ⌐ ≢∆⁹ ™√ ⁸ ↕∑╢↓≤│≢⅝╕∑╪⁹♦ⱨ◊

ꜟ♩│[∆═≡ ∆╢]≢⁸ ∆╢√┘⌐♦ⱨ◊ꜟ♩╩ ⇔╕∆⁹ 

╢™≡⇔♪כꜞ╩ꜟ▬□ⱨ ה ⌐⁸[3D ]ⱤⱠꜟ─ ─[꜠ⱳכ♩]ⱤⱠꜟ⌐⁸ ─♪כ◖꜠ ╛ ⌂≥

╩ ⇔╕∆⁹ 

⅜♪כꜞ─ꜟ▬□ⱨ ה ╦╢≤⁸ ╩[3D ]ⱤⱠꜟ⌐ ⇔╕∆⁹ D♦כ♃╩ ╗ ╩ ≢ ⇔╕∆⁹

╕√⁸ ─ ╩ ∆ ╙ ⇔╕∆⁹ 

►♪fi▫► ה ꜟ▬□ⱤⱠꜟ⌐ⱨ[♃כ♦] ─ⱡכ♪╩ ⇔╕∆⁹↓↓≢ ⌂≥⅜ ≢⅝╕∆⁹ 

─ ה ⱨ□▬ꜟ╩ ⌐ ↄ↓≤⅜≢⅝╕∆⁹ 

ⱶꜝ◌─ ה ⅜ ╟╡ ⅝™ ⁸♄▬▪꜡◓≢ ╩⅔ ╩♪כꜞ⁸⇔∑╠ ⇔╕∆⁹ 

(f)♪כ◖꜠ ה ⌐≈™≡⁸ ─♅▼♇◒╩ ⌐ꜟⱤⱠ[♩כⱳ꜠]╩כꜝ◄⁸∆╕™ ≢ ⇔╕∆⁹ 

Ǐ ◖כ☻ ≢№╢═⅝◌ꜝⱶ⅜ ≢⌂™ ⁸꜠ⱳ⁹∆╕⇔♩כ 

Ǐ ◖כ☻─ ─ ⅜ ⅛╠ ─ ⌂≥─ ⁸꜠ⱳ⁹∆╕⇔♩כ 

Ǐ ─ ≤ ≤ ─ ─ ⅜ ⌂╢ ⁸꜠ⱳ⁹∆╕⇔♩כ 

Ǐ ─ ─ ⅜ ≢│⌂™ ╘≢ ↕╣≡™⌂™  

Ǐ ─ №╢™│ ─ ─ ⅜₈0₉ 

  
DM─ ₈─(e)♪כ◖꜠ ₉₈ ₈─♪כ◖꜠♄♇ⱪⱫכꜟ◓≥₉ ₉⌐≈™≡♅▼♇◒

⇔╕∆⁹ 

─ ⌐≈™≡ ─ ≢♅▼♇◒⇔╕∆⁹⁹ 

ᵑ ₈    ₉₈   0₉│ OK 

ᵒ ₈0000]│ OK 
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ᵓ 1 ⌐≈™≡⁸ ⅛₈0₉⅛╠₈9₉ ─  כꜝ◄

ᵔ 2 ⌐≈™≡₈0₉⅛╠₈9₉  כꜝ◄│

ᵕ 3 ⌐≈™≡₈0₉₈1₉  כꜝ◄│

ᵖ 4 ⌐≈™≡₈1₉⅛╠₈9₉  כꜝ◄│

ᵗ 3 ≤ 4 ─₈ ₉⌐≈™≡ 1 ⅛╠ 12  כꜝ◄│

 

[3D ]ⱤⱠꜟ─ ☻►ⱤⱠꜟ─[DM]╩ⱴ[♃כ♦]╢№⌐ Ⱳ♃fi≢◒ꜞ♇◒∆╢≤⁸ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ[

ↄ DM]≢⁸ⱨ□▬ꜟ♅ꜙכ◙כ╩ ⇔╕∆⁹ 

 

2.2. DMⱨ□▬ꜟ╩  

 

⌐ꜟⱤⱠ[♃כ♦] ⇔≡™╢ DMⱨ□▬ꜟ ╩ ⇔⁸ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ[ DM]≢⁸ ─ⱨ□▬ꜟ♅ꜙ

╩כ◙כ ⅝╕∆⁹╕√⁸ ⁸≤⌂♪כ◖꜠ ─ №╢™│ ↕╣≡™⌂™ │ ─ⱨ□▬ꜟ─

╩∕─╕╕ ⇔╕∆⁹ ∫≡⁸ DM⅛╠ JSPהSIMA- DM⁸JSPהSIMA- DM⅛╠ DM─ │≢⅝

╕∑╪⁹ 

     

 

JSPהSIMA -DM  

 

GeoCoach3D 

JSPהSIMA -DM  

 

DM  

 

DM  

 

 
 

⌐ ⌐≈™≡│⁸ ╩ ─♪כ◖꜠ ⌐☿♇♩⇔╕∆⅜⁸ ⅛♪כ◖꜠

♪כ◖꜠ ⅜ ≢⅝╕∆⁹ ™√ ─ꜟ▬□ⱨ♃כ♦ ⅜ ≢♪כ◖꜠ ↕╣≡™√ ⁸

↓─♄▬▪꜡◓─♦ⱨ◊ꜟ♩│ ⁸⌐♪כ◖꜠ ≢♪כ◖꜠ ↕╣≡™√ ⁸♦ⱨ◊ꜟ♩│

 ⁹∆╕╡⌂⌐♪כ◖꜠

⌐⁸ (E5)─ ⌐≈™≡⁸ ─♪כ◖꜠ ─ №╢™│ ה♪כ◖꜠ ꜠◖

─≢♪כ ⌐ ⇔⁸ ⌐╙ ≢⅝╕∆⁹ 

ה ה ה ה ─ ─ ⌐≈™≡⁸☻Ɑכ☻≤ 0╩ ∆╢⅛⁸ ╛ ה ─ ─ ╩

∆╢⅛╩ ≢⅝╕∆⁹ ™√ DM♦כ♃ⱨ□▬ꜟ─ ⅜♦ⱨ◊ꜟ♩⌐⌂∫≡™╕∆⁹ 

╛ ⌂≥ ─ ⌐≈™≡⁸ ─ ╩ ≡☻Ɑ⁸⅛╢∆⌐☻כ☻Ɑכ☻≤ 0⌐∆╢⅛╩ ≢⅝

╕∆⁹ ™√ ≤ ∂ ⅜♦ⱨ◊ꜟ♩⌐⌂╡╕∆⁹ 
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 ₒ ─ⱨ□▬ꜟ╩.bak ⌐∆╢ₓⱨ□▬ꜟ╩ ∆╢ ⌐⁸ ─ DMⱨ□▬ꜟ⅜№╣┌⁸ ╩. bak

⌐ ⇔≡Ᵽ♇◒▪♇ⱪⱨ□▬ꜟ≤⇔╕∆⁹ 

 ₒ ₓⱨ□▬ꜟ╩ ─ ⌐ ⇔≡ ─ⱨ□▬ꜟ╩ ⇔╕∆⁹ ↕╣√ⱨ□▬ꜟ ⌐

₈1₉₈2₉₈3₉₈4₉╩≈↑√ ⌐⇔╕∆⁹ ⅎ┌₈test.kih ₉─ ₈test1.kih ₉ ≤⌂╡╕∆⁹ 

  

  

 ─ ─ │ ─♃כ♦ ⌐⌂╡╕∆⁹ ≡™≈⌐♪כ◖꜠ ─ ╩ ™╕∆⁹ 

  ₃ ─(a)♪כ◖꜠ ⅜ ≢⌂™ ⁸₈1₉₈2₉₈3₉₈4₉╩  

  ₃ ─(a)♪כ◖꜠ ⅜ ╩ ⌐⇔√ ─ ⁸ 

₈ ₉₈ ₉₈ ₉₈ ₉╩  

  ₃ ─(e)≥(b)♪כ◖꜠ ╩  

⇔≡⁸ ⅜⌂™ ─ⱨ□▬ꜟ│ ⇔╕∑╪⁹ 

 

─ꜟ▬□ⱨ♃כ♦ ⌐ ─ ╩ ™╕∆⁹ 

⇔╙ה  ⅜ ⌐ⱪכꜟ◓╢⌂ ∫≡™╢ ⌐ⱪכꜟ◓⅝═╢⅛⇔⁸ ⇔╕∆ 

ⱪכꜟ◓ה  ≢ ≡™≈⌐♪כ◖ ⌐ ═ ⅎ╕∆ 

╩ⱪכꜟ◓⁸≡™≈⌐♪כ◖꜠♄♇ⱪⱫכꜟ◓ה  ⌐ ═ ⅎ╕∆ 

ה  ╩♪כ◖꜠♄♇ⱪⱫכꜟ◓│≡™≈⌐ⱪכꜟ◓™⌂⅜ ⇔╕∑╪ 

ה  (f)♪כ◖꜠ ☻כ◖₈─ ₉⌐≈™≡⁸₈    ₉₈   0₉ ≢⁸ ─ ⅜ ─ ⁸ 

  ╩ ∑⌐⇔╕∆⁹ ₈   1₉Ҝ₈1    ₉ 

 

]─כꜞ♠ ]─ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ[∆═≡ ⅝ ]≢⁸ ™≡™╢ ≡─ DMⱨ□▬ꜟ╩ ⅝ ∆╢↓

≤⅜≢⅝╕∆⁹ ™√ⱨ□▬ꜟ⌐ ⇔≡ ⅝⇔╕∆⅛╠⁸ ⌐ ─ ≢ ⇔≡№╢ ⁸∕─ⱨ□▬ꜟ ⅝

∆╢╦↑≢№╡╕∑╪─≢ ⇔≡ↄ∞↕™⁹ ─ ה♪כ◖꜠ ⁸│≡™≈⌐♪כ◖꜠ ™

√ ⱨ□▬ꜟ≤ ∂ ≢ ⇔╕∆⁹ 

      
ₒ ↕╣≡™╢ⱨ□▬ꜟ─╖ ∆╢ₓ ↕╣≡™╢ⱨ□▬ꜟ─╖╩ ⇔╕∆⁹ 

↕╣≡™╢ⱨ□▬ꜟ│[♦כ♃]ⱤⱠꜟ─ⱨ□▬ꜟ ≢⁸ⱨ□▬ꜟ ─ ⌐₈*₉⅜ ™≡™╕∆⁹ 

ₒ ─ⱨ□▬ꜟ╩.bak ⌐∆╢ₓ ─ⱨ□▬ꜟ─ ╩.bak ⌐ ⅎ√ ⁸ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

ₒ ∆╢ⱨ□▬ꜟ ─[Map]╩[Tin] ⌐ ⅎ╢ₓ ∆╢ⱨ□▬ꜟ ─ ─ ⅜[Map]─ ⁸[Tin] ⌐ ⅝

ⅎ√ⱨ□▬ꜟ ≢ ⇔╕∆⁹ 

ₒ ₓ ₁─ DMⱨ□▬ꜟ ≢─ 4 ≤ ∂ ≢⁸╕≤╘≡ ⇔╕∆⁹ 

 

2.3. TINⱨ□▬ꜟ╩  

 

ⱤⱠꜟ─[TIN][♃כ♦]  ⱡכ♪ ─[ ⅛╠ ]ⱡכ♪─ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙ⁸╠⅛כTIN ⱨ□▬ꜟ╩ ≢⅝╕

∆⁹TIN ⱨ□▬ꜟ⅛╠ ╖ ╩♩♇ⱴכ◊ⱨ╙♃כ♦∞╪ ⅎ≡ ∆╢↓≤⅜≢⅝╢─≢⁸◖fiⱣכ♃כ≤⇔≡╙
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ⅎ╕∆⁹ 

   
 

TINⱨ□▬ꜟⱨ◊כⱴ♇♩ 

DXF AutoCAD Release12  (3DFACE)№╢™│ (LINE)╩  

OBJ Wavefront OBJ Format  vertex ≤ face ─╖  ⇔⌂ꜟ▪ꜞ♥ⱪ⁸ⱴכꜟ◓⁹

TXT ▪☻◐כⱨ□▬ꜟ ─ TIN⸗♦ꜟ≢ ╦╣≡™╢  

ⱨ◊כⱴ♇♩│₈15.2 TIN ♥◐☻♩ⱨ□▬ꜟ₉≢  

WRL VRML2.0 │₈15.3 VRMLⱨ□▬ꜟ₉≢  

DXF AutoCAD Release12 (3DFACE)№╢™│ ╡≈┬⇔(SOLID)╩  

≢꜠▬ꜘ⌐ ↑≡  

 

ₒTXTx  

TXTⱨ□▬ꜟ≢│⁸ ⱳꜞ◗fi─ ─ ⅜ ≢⅝╕∆⁹ 

  
 ₒ∆═≡─ⱳꜞ◗fiₓ ⱳꜞ◗fi─ ─ ≢⁸ ⅛╠ ≡ ╡≤ ╡⅜ ⇔≡™

≡╙⁸↓─○ⱪ◦ꜛfi⅜ ON─ ⁸∆═≡─ⱳꜞ◗fi╩ ↕╣√ ≢ ⇔╕∆⁹OFF─ ⁸

⇔√ ─╕╕ ⇔╕∆⁹ 

 ₒ ─╖╩ ∆╢ₓ 

ⱨ□▬ꜟ─ ╩ ∆╢↓≤≢⁸ ─ ⱳꜞ◗fi─╖╩ ∆╢↓≤⅜≢⅝╕∆⁹ ⌐╕

√⅜╢ ⱳꜞ◗fi│⁸ ─ ─╖╩ ╡ ∫≡ ⇔╕∆⁹ 

ₒ ─ ₓ 

⇔√ ─ ╩ ⇔√ ⁸ ↕╣√ ⌐≈™≡ ∆╢ ╩ ⇔╕∆⁹ 
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ₒ ₓ 

╩ ─ ⇔√ ≢⁸∕╣∙╣─ TIN♥◐☻♩ⱨ□▬ꜟ╩ ⇔╕∆⁹TIN ⱨ□▬ꜟ ⌐≈

™≡│⁸♄▬▪꜡◓≢ ↕╣√ⱨ□▬ꜟ ⌐Δ1Δ,Δ2Δ⌂≥╩ ⇔╕∆⁹ ⅎ┌⁸Δtest.txt Δ─

⁸Δtest1.txt Δ,Δtest2.txt Δ⌂≥⌐⌂╡╕∆⁹ 

1 2 

3 4 

⌐ ⱳꜞ◗fi⅜⌂™ ⁸ⱨ□▬ꜟ│ ⇔╕∑╪⁹ 

ₒ ₓ 

╩ ─ ⌐ ⇔√ ≢⁸∕╣∙╣─ TIN♥◐☻♩ⱨ□▬ꜟ╩ ⇔╕∆⁹TINⱨ□▬ꜟ

⌐≈™≡│⁸♄▬▪꜡◓≢ ↕╣√ⱨ□▬ꜟ ⌐Δ00Δ,Δ01Δ⌂≥╩ ⇔╕∆⁹ ⅎ┌⁸Δtest.txt Δ

─ ⁸Δtest00.txt Δ,Δtest01.txt Δ⌂≥⌐⌂╡╕∆⁹ 

00 01 02 03 

10 11 12 13 

20 21 22 23 

30 31 32 33 

⌐ ⱳꜞ◗fi⅜⌂™ ⁸ⱨ□▬ꜟ│ ⇔╕∑╪⁹ 

ₒ ₓ ╩ ⌐ ⇔√ ≢⁸TIN ♥◐☻♩ⱨ□▬ꜟ╩ ⇔╕∆⁹ⱨ□▬ꜟ │

≤ ≢Δ00Δ⅛╠Δ77Δ╕≢─ ╩ ⇔╕∆⁹ 

 

ₒDXFx  

DXFⱨ□▬ꜟ ≢│⁸ (3DFACE)⅛ⱳꜞꜝ▬fi(POLYLINE)⁸ (LINE)⅜ ≢⅝╕∆⁹ D ─ ⁸

─ⱳꜞ◗fi≤⇔≡ DFACE◄fi♥▫♥▫╩ ⇔╕∆⁹ⱳꜞꜝ▬fi─ ⁸ ⱳꜞ◗fi─ ╩ ─ ∂

√ⱳꜞꜝ▬fi≤⇔≡ ⇔╕∆⁹ ─ │ ╡≢∆⁹ ─ ⁸ ─ ╩ LINE≤⇔≡ ⇔╕∆⁹

⅜ ⇔≡™╢ ⁸≥∟╠⅛ ─ ╩ ⇔╕∆⁹ ─ ⁸TIN ≤⇔≡─ │ ╦╣⁸ⱳꜞ◗fi─

╩ ∆╢ ⌂≥⌐ ™╕∆⁹ 

   
 

ₒ DXFx  

DXF≢│⁸TIN─ ⱳꜞ◗fi╩ ↕╣√ ≢ ⇔⁸∕╣∙╣─ ─ ≢꜠▬ꜘ⌐ ↑√ DXFⱨ

□▬ꜟ╩ ⇔╕∆⁹ 

   
 ₒ CSV( )ₓTIN╩ ∆╢ ≤ DXF─ ╩ ⇔╕∆⁹ │Ⱬ♇♄≢⁸ ⅛╠

 ⁹∆≢♃כ♦⅜

   

1  TIN╩ ∆╢ ⁹ ⅔╟┘ ⅜ ⁹ 

DXF≢─꜠▬ꜘ ⌐⌂╡╕∆⁹ ΐ.ΐ│⁸▪fi♄כⱣכΐ_ΐ⌐ ⇔╕∆⁹ 

2  DXF─ ⁹ ⅛╠ 255╕≢─ ⁹ ─ ─ⱳꜞ◗fi 

 GeoCoach3D─▬fi☻♩כꜟⱨ◊ꜟ♄⌐◘fiⱪꜟ≤⇔≡₈LayerTintsDxf.csv ₉╩ ⇔╕∆⁹↓↓≢│⁸
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2550.0 ─ⱳꜞ◗fi│꜠▬ꜘ₈2550₉⌐ ⇔⁸ │ 255≤⌂╡╕∆⁹2540.0m ⁸2550.0

│꜠▬ꜘ₈2040₉⌐ ⇔⁸ │ 254≤⌂╡╕∆⁹ CSV≢ ╙ ™ ╟╡ ™ⱳꜞ◗fi│

DXF⌐ ⇔╕∑╪⁹◘fiⱪꜟ≢│⁸ 0.0m ─ⱳꜞ◗fi│ ↕╣⌂™↓≤⌐⌂╡╕∆⁹ 

     
 [꜠ⱳכ♩]ⱤⱠꜟ⌐│⁸TIN─ XYZ─ ≤⁸TIN╩ ⇔√ ╩꜠ⱳ⁹∆╕⇔♩כ 

   
 ₒ DXF( )ₓ ∆╢ DXFⱨ□▬ꜟ╩ ⇔╕∆⁹DXFⱨ□▬ꜟ≢─ XYZ ─ ─ │

≢∆⁹DXFⱨ□▬ꜟ─◄fi♥▫♥▫│₈ (3DFACE)₉⅛₈ ╡≈┬⇔(SOLID)₉⅜ ≢⅝╕∆⁹ 

   AutoCAD≢─  

 

ₒ ₓ 

ⱷ♬ꜙכ[  ]≢│⁸DM♦כ♃─ ⌐ TIN╩ ⇔≡ ⇔╕∆⁹ ™≡™╢ DM♦כ♃─ ╩

⇔⁸∕─ ─ ─╖─ TIN╩ⱨ□▬ꜟ⌐ ⇔╕∆⁹TIN─ ⅜ ⌐№╢ ⁸ ≢

⇔╕∆⁹ⱨ□▬ꜟ │ DM♦כ♃ⱨ□▬ꜟ ≤ ∂( ⅜ ⌂╢)≤⇔╕∆⁹ 

  
 ₒ♥◐☻♩ (.txt) ₓ ─.txt ─ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 ₒDXF(.dxf)ₓ3DFACE◄fi♥▫♥▫─ DXFⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

ⱷ♬ꜙכ[  TXT(.txt)] ─₈ ─╖ ∆╢₉≤ ∂ ≢∆⅜⁸↓─ⱷ♬ꜙכ≢│ ⇔≡ ≢⅝╕∆⁹

─ DM♦כ♃⅛╠ TIN╩ ⇔⁸ ⌐ TINⱨ□▬ꜟ╩ ⇔√™ ⌐⁸↓─ⱷ♬ꜙכ╩ ™╕∆⁹ 
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2.4. TINⱨ□▬ꜟ╩ ↄ 

 

GeoCoach3D⅛╠ ⇔√ TINⱨ□▬ꜟ│⁸ⱷ♬ꜙכ[ⱨ□▬ꜟ] - [ TIN(txt, dxf, wrl, ob j)] ≢ ╖ ╖⁸

∆╢↓≤⅜≢⅝╕∆⁹ ⇔√ TIN╩ ⁸ ∆╢√╘─ ≢∆⁹ ⱨ□▬ꜟ⅜ ™≡⌂ↄ≡╙⁸TINⱨ□

▬ꜟ╩ ≢ ╖ ╖⁸ ∆╢↓≤⅜≢⅝╕∆⁹ ∫≡⁸GeoCoach3D╩ TIN─ ⌂ⱦꜙכ▪כ≤⇔╙ ⅎ╕∆⁹ 

─ TINⱨ□▬ꜟ╩ ⇔⁸ ⌐ ╖ ╗↓≤⅜≢⅝╕∆⁹╕√⁸ⱨ◊ꜟ♄⅜ ↕╣√ ⁸∕─ⱨ◊ꜟ♄⌐

╕╣╢∆═≡─ TINⱨ□▬ꜟ╩ ≢ ⇔⁸╩ ╖ ╖╕∆⁹ 

TINⱨ□▬ꜟ╩ ↄ ⌐⁸ ⱳꜞ◗fi─ ⁸≈┬╣≡ ⅜ 0.0 ⌐⌂∫≡™╢ ⱳꜞ◗fi─ ⌂≥╩꜠ⱳכ

♩⇔╕∆⁹ 

DXF ─ 3DFACE≤ SOLID─╖ ╡ ╖╕∆(LINE⌂≥│ )  

WRL GeoCoach3D≢ ⇔√ VRMLⱨ□▬ꜟ⌐─╖  

OBJ ⅔╟┘ ─ ─╖ ╡ ╖╕∆ 

TXT ⱨ◊כⱴ♇♩│ ─Ɑכ☺≢  

 

TXTⱨ□▬ꜟ─ꜞכ♪ ⌐ ⱳꜞ◗fi─ ⅜ ╡⅛⁸ ╡⅛╩ ≢ ⇔╕∆─≢⁸ ─

⌐ ⇔≡™╕∆⁹[TIN ╩ ∆╢]⅜ OFF─ ⁸ ™√ TIN♦כ♃╩ ⇔╕∑╪⁹ ⇔≡™╢ TIN♦כ♃

╩ DM♦כ♃─♅▼♇◒⌐ ℮ ⌂≥⁸TIN─ ─√╘─ⱷ⸗ꜞ╩ ∆╢√╘⌐ ™╕∆⁹ 

 

VRML(.wrl)ⱨ□▬ꜟ│ GeoCoach3D⅛╠ ⇔√ ≤™ↄ≈⅛─♃▬ⱪ─╖⌐ ⇔≡™╕∆⁹TIN─ ⅜

⌂∫≡™╢ ⁸ ─[ ─ ]≢ ™≡╖≡ↄ∞↕™⁹ 

   
 ₒ ₓ○ꜟ♁ ╩∕─╕╕ TIN⌐ ╡ ↑╕∆⁹ⱷ⸗ꜞ ⅜ ⅝ↄ⌂╡╕∆⁹ 

 ₒ ₓ GeoCoach3D⅛╠ ⇔√ⱨ□▬ꜟ─ ≤⇔≡ ╩ ↄ∆╢√╘⁸○ꜟ♁ ─◘▬

☼⅜ 1024Ⱨ◒☿ꜟ╟╡ ⅝™ ⁸ ⌐ ─ ─◘▬☼╩ 1024Ⱨ◒☿ꜟ⌐ ⇔≡ ⇔╕∆⁹

⌐╟╡ ─ ╟╡ ⅜ ↄ⌂╡╕∆⁹ 

 

™√ TINⱨ□▬ꜟ⌐≈™≡⁸[♦כ♃]ⱤⱠꜟ⌐ⱡכ♪╩ ⇔╕∆⁹↓─ⱡ⁸≢♪כ ⌂≥⅜ ≢⅝╕∆⁹ 
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™≡™╢ TINⱨ□▬ꜟ⌐≈™≡⁸ ⇔≡ⱨ◊כⱴ♇♩(TXT,DXF, VRML)╩ ⅎ≡ ∆╢↓≤⅜≢⅝╕∆⁹TXTⱨ

□▬ꜟ⅛╠ DXF,VRMLⱨ□▬ꜟ╩ ∆ ⌂≥⌐ ⅎ╕∆⁹♦כ♃ⱤⱠꜟ─[TIN] ⌐ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ⅜№╡╕

∆⁹ 

  
♄▬▪꜡◓≢│ ─╟℮⌂ⱤⱠꜟ╩ ⇔╕∆⁹ 

  TXT 

 DXF 

  VRML 

 

ₒ ₓ≤ₒ♦ⱨ◊ꜟ♩ ₓ 

TIN │ ≢ ⇔╕∆⁹ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙ₈≢כ ₉⅜ ↕╣╢≤⁸TIN ─ ⱳꜞ◗fi─

⌐ ↑⇔≡ ⇔╕∆⁹₈♦ⱨ◊ꜟ♩ ₉⅜ ↕╣╢≤⁸ ≢ ⇔╕∆⁹ 
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 ⱳꜞ◗fi─  

  

°⅛╠ °   

° °   

° °   

° °   

°   
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3.  

 

3.1. ⱤⱠꜟ≢─  

 
↕╣≡™╢ ─ ╩[ ]ⱤⱠꜟ⌐ ⇔╕∆⁹↓─ⱤⱠꜟ≢⁸ ⁸♪כ◖ ⁸ ─ ⅜

≢⅝╕∆⁹ⱤⱠꜟ ≢⁸∕╣∙╣─ ╩ ⇔√ ⁸[ ]Ⱳ♃fi╩ ∆↓≤⌐╟╡⁸ ─ ╩ ⇔╕∆⁹

≥♪כ◖ ╩ ⁸◄fi♃◐כ≢╙ ≢⅝╕∆⁹ ⌐♪כ◖ ∆╢ ╩ ─₈ ₉ ⌐

⇔╕∆⁹ 

─ ⌐≈™≡│⁸ ⁸ ∆╢∞↑≤⌂∫≡™╕∆⁹ 

  
 ₒ ₓ ↕╣≡™╢ ─ ≢∆⁹ ─ ⌐ ≤ ⅜ ∆╢ ⁸ ≡ ⌐

⇔≡ ⇔╕∆⁹ ─ ⅜ ╦∫√ ⁸ DⱤⱠꜟ≢─ ≢ ⅜ ╦╢ ⅜№╡╕∆

⅜⁸ ─ ≢⁸ ♃כ♦ ─ ≢│№╡╕∑╪⁹ 

    
 ₒ ╩ ⌐∆╢ₓ ↕╣≡™╢ ─ ╩ ( ⇔⌂™)⌐⇔╕∆⁹ 

⅜ ─ ⁸↓─Ⱳ♃fi⅜ ⅎ╕∆⁹ 

ₒ ╩ ₓ(99)♃כ♦ ↕╣≡ ─ ╩  ⁹∆╕⇔⌐(99)♃כ♦
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ₒ (E5)╩ (E6)⌐ ∆╢ₓ ╩ ⅜ ─ ⌐ ⇔╕∆⁹ 

╩ ∆ ⅛╠ ╩ ∆ ╕≢─ │ m≤⇔≡™╕∆⁹ 

ₒ (E2)╩ (E6)⌐ ∆╢ₓ ─ (E2)╩ (E6)⌐ ⇔╕∆⁹ 

ₒ ⁸ ⌂≥ₓ (E6)⅜ ↕╣≡™╢ ⌐ ⅎ╕∆⁹ ╩ ⇔╕∆⁹ 

 

3.2. ⱤⱠꜟ≢─  

 
↕╣≡™╢ ( ⁸ ⁸ )─ ≤ ─ ⁸ ⁸ ╩[ ]ⱤⱠꜟ⌐ ⇔╕∆⁹ ⅝─▪

▬◖fi ⌐╟╡⁸ ╛ ─ Ᵽfi◒─ ⅜ ⌐⌂╡╕∆⁹↓─ⱤⱠꜟ≢ ─ ╛ ⅜≢⅝╕∆⁹ 

   
╢™≡╣↕ ה ─ ╩ ↄ ⇔╕∆⁹ 

╢™≡╣↕ ה ─ ╩⁸ D ≢ ↄ ⇔╕∆⁹╕√⁸ D ≢◒ꜞ♇◒⇔√ ⅜ ⌐⌂╡╕∆⁹ 

XYZ ה ─☿ꜟ╩♄Ⱪꜟ◒ꜞ♇◒∆╢↓≤≢⁸ ⅜ ≢⅝╕∆⁹╕√⁸ ╩◖Ⱨכ(Ctrl - C)הⱭכ

☻♩(Ctrl - V)≢⅝╕∆⁹ ─ ⁸ ─ ─ Z ≢⁸ ─ ⅜ ╦╡╕∆⁹ ─ Z

─☿ꜟ│ ≢⅝╕∑╪⁹ 

─ ה ╩ ⌐♪ꜝ♇◓∆╢↓≤≢⁸ ─ ⅜ ≢⅝╕∆⁹ 

  
⁸≢כꜙ♬ⱳ♇ⱪ▪♇ⱪⱷ ה ╛ ⅜≢⅝╕∆⁹ ─ ≤ │ ⱷ♬ꜙכ≢ ⌐ ⇔√╡⁸

⇔√╡≢⅝╕∆⁹[ ]│ ↕╣≡™╢ ⌐≈™≡─ ⁸[ ]│ ⌐≈™≡─ ╩ ⇔╕∆⁹ 
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[ ] ⌐∆╢ 

↕╣≡™╢ ╩ ⌐⇔╕∆⁹ 

 

[ ] ╙ ™ ⌐  

↕╣≡™╢ ╩⁸ ↄ─ ⌐ ⇔╕∆⁹ 

╕√⁸ ─ ⌐ ∂ ─ ╩ ⇔╕∆⁹ 

─ │ ─ ≢ ╙ ™ ╩ ⇔╕∆⁹ 
 

P 

P´ 

 
 

[ ] ╙ ™ ⌐  

↕╣≡™╢ ╩⁸ ↄ─ ─ ⌐ ⇔╕∆⁹ 

─ │⁸ ─ ┼ ⇔╕∆⁹ 
 

P 

P´ 

 
 

[ ] ≢  

↕╣≡™╢ ⌐≈™≡⁸ ─ ─ ⅛╠ ≢ ╩ ⇔ ⇔╕∆⁹ ─ ≢│↓─

│ ⅎ╕∑╪⁹ 
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[ ]TIN ⌐  

↕╣≡™╢ ─ ╩ TIN ⅛╠ ⇔╕∆⁹ 

 

[ ] ╕≢  

─ ⌐ ⇔√ ⌐ ∫≡⁸ ⌐─╢ ╩ ⇔╕∆⁹ 

 

[ ]  

⇔√ ∞↑ ─ ⌐ ╩ ⁸№╢™│ ⇔╕∆⁹ 

 
 

[ ] ╩  

DM ─ (E1)≤ (E2)⌐≈™≡⁸ ↕╣√ ⌐ ╩ ⇔╕∆⁹ 

  
 

[ ] ╩  

↕╣≡™╢ ≤ ─ ≤─ ⌐ ╩ ⇔╕∆⁹ 

 

[ ]  

↕╣≡™╢ ╩ ⇔╕∆⁹ 

 

[ ] ≢  

≤ ─ Z ⅛╠⁸ ─ ─ Z ⌐≈™≡⁸ ≤⌂╢╟℮ Z ╩ ⇔╕∆⁹ 

 

[ ]  

⅜ ↕╣≡™╢ ↓─ⱷ♬ꜙכ⅜ ⅎ╕∆⁹ ≤ XYZ ≢ ∆╢ ⁸♪כ◖ ⁸

─ ⅜№╣┌⁸ ⇔⁸└≤≈─ ⌐⇔╕∆⁹ ⇔⁸ ⌂╢ DM ⌐ꜟ▬□ⱨ♃כ♦ ∆╢ ─

│≢⅝╕∑╪⁹ 

 

[ ]  

↕╣≡™╢ ╩ ↕╣≡™╢ ≢ ⇔⁸ ─ ⌐ ↑╕∆⁹ 
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[ ]  

↕╣≡™╢ ╩ ⇔╕∆⁹ 

 

[ ]  

∂ ╩ ↄ ∂ ⌐ ⇔╕∆⁹ 

 

[ ] ה  

↕╣≡™╢ ─ ⌐⁸ ⅜ ─ ה ╩ ⇔╕∆⁹ 

↓─ │ ≢∆⁹ ⇔√ ה ─ ⁸│♪כ◖꜠ ⌐ ↕╣≡™√ ≤ ∂≢∆⁹╕√⁸

∆╢ DM ╙ꜟ▬□ⱨ♃כ♦ ∂≢∆⁹ ↕╣√ ⌐≈™≡⁸ⱴ►☻♪ꜝ♇◓⌐╟╡ ╩ ⇔≡™ↄ↓≤≢

╩≈ↄ∫≡™ↄ↓≤⌐⌂╡╕∆⁹ 

 

[ ]  

≡─ ─ Z ╩⁸ ↕╣≡™╢ ─ Z ⌐⇔╕∆⁹ ⌐ ≢∆⁹ 

 

[ ] ─ ╩  

≡─ ─ ╩ ⇔╕∆⁹ 

─ ה ⌂≥ ╩ ∆╢ ⌐ ⇔╕∆⁹ 

 

[ ]○ⱨ☿♇♩ ( ) 

↕╣≡™╢ ╩ ⌐ ↕∑╕∆⁹ 

  

 

 

─  

○ⱨ☿♇♩  

 
─ ─ ╩ ↕╣√ ∞↑ ⇔⁸ ─ ⁸ ─ ╩⁸ ─ ⁸ ⇔√ ─

╩≈⌂™≢○ⱨ☿♇♩ ╩ ╡╕∆⁹ 

 

[ ]○ⱨ☿♇♩  

↕╣≡™╢ ה ⌐≈™≡⁸ ≤ ─○ⱨ☿♇♩╩ ⇔⁸ ╩ ⇔╕∆⁹ 

    
 

─ ╩ ╡ ⅎ╢ 

↕╣≡™╢ ─ ⅜ ─ №╢™│ ─ ⁸ ∆╢ ⌐│ ─ ╩ ⇔╕∆⁹ 

 

─ ╩ ∆╢ ⁸ ≤ ∆╢ 
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↕╣╢ ⅜ ─ ─ ⁸ ╩ ─ ─ ⌐ ⇔╕∆⁹ 

 

[ ] ( ) 

↕╣≡™╢ ⌐ ╩ ⇔⁸ ─ ⌐⇔╕∆⁹ 

─ ⌐╙ ⅎ╕∆⁹ 

 
 

 

[ ] ┼  

↕╣≡™╢ (E1) (E2)╩ ∆╢ ┼ ⇔╕∆⁹ 

( 2016/10/07Ᵽכ☺ꜛfi 8.1.14 ⅛╠ (E5) (E6) (E7)╙ ≢⅝╕∆)  

─ ╩ ™╕∆⁹ 

ᵑ ↕╣≡™╢ ─ ⅜ ∆╢ ─ ⌐№╢⅛⁸ ∆╢ ⌐ ⇔≡™╢ ⌐  

ᵒ ↕╣≡™╢ ─◖Ⱨכ╩ ⇔⁸ ∆╢ ⌐ ⇔╕∆⁹ 

ᵓ ↕╣≡™╢ ╩ ⇔╕∆⁹ 

 

 

↕╣≡™╢ ─ ≤ ╙ ™ ( ∂ )─ ≤╩ 

≢ ┬ ╩ ⇔╕∆⁹ ⅜ ≢⅝╕∆⁹ 

  
 

3.3. ⱴ►☻⌐╟╢  

 
⇔≡™╢ ⌐≈™≡⁸Ctrl ╩כ◐ ⇔⌂⅜╠─ⱴ►☻ ≢⁸ ─ ≤ ─ ⅜≢⅝╕∆⁹ 

   

─  

( )  

↕∑√™ ≢⁸ⱴ►☻

Ⱳ♃fi╩ ⇔╕∆ 

ⱴ►☻ Ⱳ♃fi╩ ⇔√╕╕♪ꜝ♇◓⇔⁸ ↕∑

√  ⁹∆╕⇔☻כꜞꜞ≢

─  ╩ ⇔√™ ≢⁸ⱴ►

☻ Ⱳ♃fi╩ ⇔╕∆ 

ⱴ►☻ Ⱳ♃fi╩ ⇔√╕╕♪ꜝ♇◓⇔⁸ ╩

↕∑√  ⁹∆╕⇔☻כꜞꜞ≢

⇔≡™╢ ⌐ ╩ ⇔√™ ⁸∕─

≢ Ⱳ♃fi╩ ⇔≡  ⁹∆╕⇔☻כꜞꜞ

─

┼─  

─ ≢⁸ⱴ►☻ Ⱳ

♃fi╩ ⇔╕∆ 

 

≢כⱣꜟכ♠ ה ה ─ ╩ ⇔≡⅔⅝╕∆⁹ 

     
 

  כ◐

ה ☻♫♇ⱪ ☻♫♇ⱪ⇔√ ╛ ≢ ╩  
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ה  ≢⁸ ╩ⱴ►☻≢ ⁹ 

─ ─ ⁸ ─ │ ╦╡╕∑╪⁹ 

─ ─ ⁸ ─ │ ╦╡╕∑╪⁹ 

╩ꜟכ◔☻ 0.0001⌐⇔≡⁸ ≢ ↕╣╢↓≤

╩⅔ ╘⇔╕∆⁹ 

ה  ≢ ╩ⱴ►☻≢ ⁹ 

─ ─ ⁸ ─╖ ⇔╕∆⁹ 

─ ─ ⁸ ─ ≢ ╩ⱴ►☻≢ ∆╢

⌐כⱣ☻♃כ♥☻⁹∆╕╡⌂⌐≥↓ ╩ ⇔╕∆⁹ 

☻כꜞꜞ ⅜ ─ ─ ⁸∕─ ─ ╩ ⇔╕∆⁹ ─ ─ ⁸ ─ ╩ ⇔╕∆⁹↓─

⁸ ─ ⌐╙ ∂ ─ ╩ ⇔╕∆⁹ ╩ ⇔√⅛⁸ ╩ ⌐כⱣ☻♃כ♥☻│⅛√⇔ ⇔╕∆⁹

₈ ה ☻♫♇ⱪ₉≢ꜞꜞכ☻ ⌐ ⅜⌂™ ⁸ ─ ה │ ™╕∑╪⁹ 

ⱷ♬ꜙכⱣכ─[ ]≢ ╡ ⇔⁸ ⅜≢⅝╕∆⁹ 

ₒ ₓ ─ ╛ ≢ ╩ ⇔√ ⁸ ─ꜟ▬□ⱨ♃כ♦ ≢ ╩ ╘╕∆⁹∕─√╘⁸

⇔≡ ⇔≡™╢≤⁸ ⇔√ ⅜ ⇔√ ⅛╠∏╣╢ ⅜№╡╕∆⁹∟⌂╖⌐⁸ ≤ ╩ ∆

─ ╣│ ≤⌂∫≡™╕∆─≢⁸1/2500≢│⁸↓─ ≢ ⅜ ⅝╕∆⁹ 

 

כ◐ .3.4 ⌐╟╢  

 
Delete ╩כ◐ ∆↓≤⌐╟╡⁸ ↕╣≡™╢ ─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

↕╣≡™╢  Delete ╢╟⌐כ◐  

(E5) ╩ ⇔╕∆ 

(E1)⁸ (E2)  ≢ ↕╣≡™╢ ╩ ⇔╕∆ 

( ─ │[ ⱤⱠꜟ]─ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ≢ ≢∆)  

Shift ╩כ◐ ⇔⌂⅜╠ Delete ╩כ◐ ∆≤⁸ ╩ ⇔╕∆⁹ 

⇔√ ─ ⌐ꜟⱤⱠ♩כⱳ꜠≥כⱣ☻♃כ♥☻╩ ⇔╕∆⁹ 

ⱷ♬ꜙכ≢ ─ ╡ ⇔⁸ ⅜≢⅝╕∆⁹ 

 

─♪כ◖꜠ .3.5  

 
™≡™╢ DMⱨ□▬ꜟ─ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙ⁸╠⅛כ ♪כ◖꜠ ♄▬▪꜡◓╩ ↄ↓≤⅜≢⅝╕∆⁹ 

  
─כ꜠◓≢◓꜡▪▬♄ │ ∆╢─╖≢ ∆╢↓≤│≢⅝╕∑╪⁹ 
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(d)(e)(f)─  

─(f)(e)(d)♪כ◖꜠ ─ꜞ☻♩╩ ⇔╕∆⁹ ↕╣√ ⌐≈™≡ ─₈ ⌐≤⌂₉(d)♪כ◖꜠ ⇔

╕∆⁹₈ ₉Ⱳ♃fi│ ─ ╩◖Ⱨ⁸⇔כ √⌂ ╩ ⇔╕∆⁹₈ ╩ ₉│⁸ ─ ╩ ⇔╕∆⁹ 

 

DM ♁ⱨ♩►▼▪⌐╟╢ ≤  ♪כ◖

─(d)♪כ◖꜠ 74 ⅛╠ 84 ╕≢─ ╩ ⇔╕∆⁹₈DM ♁ⱨ♩►▼▪⌐╟╢ ₉≢⁸ ⅜⌂↑

╣┌ ⁸ ⅜№╣┌ 1,2,3,4,5╩ ⇔╕∆⁹ ⌐ ∂≡ ⅜♪כ◖ ⌐⌂╡╕∆⁹

│♪כ◖ 2 ╕≢≢⁸1 ↕╣√ │ ⌐ ☻Ɑכ☻╩ ⇔╕∆⁹ 

 

 ☻כ◖

─☻כ◖ ∞↑⁸ꜞ☻♩⌐ ⇔╕∆⁹ꜞ☻♩≢ ↕╣√ ⅜☻כ◖ ─₈ ⌐₉(f)♪כ◖꜠ ↕╣

╕∆⁹↓─ⱤⱠꜟ⌐ ↕╣√₈ ₉₈ ₉₈ ₉₈ ₉⌐≈™≡⁸ ∆╢ ⌐ ☻כ◖⁹₈∆╕⇔⌐╘

₉│∕─╕╕≢∆⁹₈ ₉Ⱳ♃fi≢│⁸ ─ ╩☻כ◖ ⌐ ⇔╕∆⁹₈ ╩ ₉Ⱳ♃fi≢│⁸

─ ╩☻כ◖ ⇔╕∆⁹ 

 

₈OK₉Ⱳ♃fi≢⁸DM♦כ♃ⱨ□▬ꜟ─ ╩♪כ◖꜠ ⇔╕∆⁹₈◐ꜗfi☿ꜟ₉⅜ ↕╣√ ⁸♄▬▪꜡◓≢─

│ ≡ ⌐⌂╡╕∆⁹₈OK₉Ⱳ♃fi⅜ ↕╣√≤⅝⌐⁸ ╩♅▼♇◒⇔╕∆⁹ ⅜ ∆⅞╢ ⌐

│꞉כ♬fi◓╩ ⇔╕∆⁹ ⅜ ╠⌂™ │⁸ ≢ ™╕∆⁹ 
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4. D  

 

4.1.  

 
⇔≡™╢ ╩₈ ₉≤⇔≡™╕∆⁹ ╩ ⌐ 3 ─ ⱶ⇔╕∆⁹כ☼ה √™ ╩

≤∆╢↓≤≢⁸™╤™╤⌂ ⅛╠ ⌐ ╢↓≤⅜≢⅝╕∆⁹ ⱴ►☻Ⱳ♃fi─♄Ⱪꜟ◒ꜞ♇◒≢ ↕╣√

─ ⅜ ⌐⌂╡╕∆⁹ 

3D] ה ]ⱤⱠꜟ≢│⁸XYZ ⌐ ⌂ ─ ≢ ╩ ⇔╕∆⁹ ⅝─ ╩ ╢ↄ ⇔≡™

╕∆⁹↓─ ≤ ─ │⁸ ≢ 1.0cm≢∆⁹ 

] כꜙ♬ⱳ♇ⱪ▪♇ⱪⱷ─ [♃כ♦]─ꜟⱤⱠ[♃כ♦] ה (ON/OFF)]≢↓─ ─ ⅜

≢⅝╕∆⁹ 

⌐כⱣꜟכ♠ ה ─ ╩ ⇔╕∆⁹╕√⁸ ╩ ∆╢↓≤≢⁸ ⅜ ≢⅝╕∆⁹ 

√⇔♪כꜞ╩ꜟ▬□DMⱨ ה │⁸3 ─ ─♃כ♦ ⅜ ≤⌂∫≡™╕∆⁹ 

] ה ]ⱤⱠꜟ⌐ ↕╣≡™╢ ╩◒ꜞ♇◒∆╢≤⁸∕─ ⅜ ⌐⌂╡╕∆⁹ 

[ꜟכ♠] ה - [ ꜞ☻♩▪♇ⱪ]ⱷ♬ꜙ⁸≢כ ∆╢ ╩[♅▼♇◒ꜞ☻♩]ⱤⱠꜟ⌐ ⇔╕∆⁹↓─ꜞ☻♩

─ ╩◒ꜞ♇◒∆╢↓≤≢⁸∕─ ─ ⅜ ⌐⌂╡╕∆⁹ 

 

4.2. ⱴ►☻⌐╟╢◖fi♩꜡כꜟ 

 
3 │ⱴ►☻≢◖fi♩꜡⁹∆╕⇔ꜟכ 

◓♇ꜝ♪Ⱳ♃fi ה ╩ ⌐ ╩ ⇔╕∆⁹ ─ ≢⁸ ╩ ╢ ╩ ⌐⇔≡

⇔╕∆⁹ ─ ≢⁸ ╩ ≤⇔≡ ╩ ╢ ⅜ ⇔╕∆⁹ 

)ꜟכ▬ⱱ ה Ⱳ♃fi)♪ꜝ♇◓ ─ ╩ ⱶ⇔╕∆⁹כ☼⌐ ≢ ⁸ ≢ ⇔╕∆⁹

⅜♄▬ꜝ☻ⱶכ☼─כⱣꜟכ♠ ⇔╕∆⁹ 

◓♇ꜝ♪Ⱳ♃fi ה ⁹∆╕⇔ꜟכ꜡◒☻╩ ─ ╩ ⌐ ⇔╕∆⁹ ─ │ ╦╡

╕∑╪⁹ 

◒♇ꜞ◒Ⱳ♃fi ה ╩ ⇔╕∆⁹ ↕╣√ ─ ╩[ ]ⱤⱠꜟ⌐ ♃כ♥☻⁸√╕⁹∆╕⇔

☻Ᵽכ≤[꜠ⱳכ♩]ⱤⱠꜟ⌐ ≤ ⁸♪כ◖ ╩ ⇔╕∆⁹ 

◒♇ꜞ◒ꜟⱲ♃fi♄Ⱪ ה ╩ ∆╢≤ ⌐⁸ⱴ►☻ⱳ▬fi♃ ─ ─♃כ♦ ⅜ ⌐ ╦╡╕

∆⁹ ─ ╩ ⇔⁸ ⅜ ─ ⌐⌂╢╟℮⌐ ⇔╕∆⁹ 

(כ◐ꜟכ꜡♩fi◖)◒♇ꜞ◒Ⱳ♃fi ה ⱴכ◒ ─ ≤ ⁹ 

◒♇ꜞ◒Ⱳ♃fi ה ⱴ►☻ⱳ▬fi♃ ─ ─♃כ♦ ⌐ꜟⱤⱠ[♩כⱳ꜠]≥כⱣ☻♃כ♥☻⁹

≤ ⁸♪כ◖ ⅔╟┘ⱴכ◒ ⅛╠─ ה ╩ ⇔╕∆⁹ 

 

 ꜟכ꜡♩fi◖─≢כⱣꜟכ♠ .4.3

 

 

♩ꜟ◊ⱨ♦  ה ⱨ□▬ꜟ╩ ™√ ─ D ⌐ ⇔╕∆⁹ 

ⱶכ☼ ה  [3D ]ⱤⱠꜟ─ ╩ )ꜟכ▬ⱶ⇔╕∆⁹ⱴ►☻ⱱכ☼⌐ Ⱳ♃fi)⌐╟╢♪ꜝ♇◓≤ ∂≢

∆⁹ 

☻►ⱴ ה Ⱳ♃fi─♪ꜝ♇◓⌐╟╢ ─ ─ ╩ ⇔╕∆⁹♅▼♇◒╩│∏∆≤⁸ ╩

⅛╠ √ ⌐⇔⁸ ⅜ ⌐⌂╢╟℮⌐ ⇔╕∆⁹ 

╩  ה ⅛╠╖╢╟℮⌐ D ╩ ↕∑╕∆⁹ 

ꜟכ◔☻ ה ╩ꜟכ◔☻─ ⇔╕∆⁹♦ⱨ◊ꜟ♩│ 1.0 ≢∆⁹ ╩ ∆╢≤⁸ כ♦

♃⅜╒≤╪≥ ⌐ ╡⁸ ╩ ≤⇔≡ ╢↓≤⅜≢⅝╕∆⁹╕√⁸ ⅝™ ╩ ∆╢↓≤≢⁸

⌂≥─ ⅜ ↄ⌂╡⁸ ⅜ ⇔╛∆ↄ⌂╡╕∆⁹ ⌂≥╒≤╪≥ ⌂ ≢─

⅜ ⌐⌂╡╕∆⁹ 

XYZ ה ─ ╩ ≢ ⇔≡™╕∆⁹ ─ ≢⁸ ⅜ ≢⅝╕∆⁹ⱴ

►☻ Ⱳ♃fi─ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ≢◖Ⱨכ≤ ╡ ↑⅜≢⅝╕∆⁹ 

─ ה ╩₈♅▼♇◒ꜞ☻♩ 1₉ⱤⱠꜟ⌐ ⇔╕∆⁹ ╩♅▼♇◒ꜞ☻♩╩ ∫≡ ∆╢√╘─

≢∆⁹ ⌐◖ⱷfi♩╩ ∆╢♄▬▪꜡◓╩ ⇔╕∆⁹ 
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:  ה ─ ╩ ∆╢ ╩ⱷכ♩ꜟ≢ ≢⅝╕∆⁹ Ⱳ♃fi╩ ∆≤⁸

─ Z ╩ ─ ⌐☿♇♩⇔╕∆⁹ ⇔≡™╢ ≤ ∂ Z ≢ ╩ ∆╢↓≤⌐

⌂╡╕∆⁹ ─Ⱳ♃fi╩ ∆≤⁸♦ⱨ◊ꜟ♩─- 999.0m⌐ ╩ ⇔╕∆⁹ 

─≡ ה ─♃כ♦ ╩ ╡ ⅎ╕∆⁹ⱨ□▬ꜟ ─ ≢ꜟⱤⱠ[♃כ♦]│ ≢⅝╕∆⁹ 

◒♇▼♅ ה [♅▼♇◒]ⱤⱠꜟ─ ⌐ ∆╢ ─ ⌐≈™≡ ╩ ⇔╕∆⁹ 

] ה ]ⱤⱠꜟ─ ⌐ ∆╢ ─ ⌐≈™≡ ╩ ⇔╕∆⁹ 

TIN ה TIN─ ╩ ╡ ⅎ╕∆⁹[♦כ♃]ⱤⱠꜟ─ TIN─ ╙ ∂≢∆⁹ 

 

4.4. Ⱨ♇◐fi◓ 

 
D ⱤⱠꜟ≢─⁸ⱴ►☻Ⱳ♃fi◒ꜞ♇◒⌐╟╢ ─♃כ♦ ╩₈Ⱨ♇◐fi◓₉≤⇔≡™╕∆⁹ ◒ꜞ♇◒≢

◒כⱴה ⁸ ◒ꜞ♇◒≢ ╩ ™╕∆⁹ ↕╣≡™⌂™ Ⱨ♇◐fi◓≢⅝╕∑╪⁹│♃כ♦

⅜ ↄ ⌂∫≡™╢ ⁸ ∂ ≢Ⱨ♇◐fi◓∆╢↓≤⌐╟╡⁸ ⌂╢ ╩ ⇔≡™⅝╕∆⁹

│Ⱨ♇◒≢⅝╕∑╪⁹ ─ ⌐№╢ ╩Ⱨ♇◒⇔≡ↄ∞↕™⁹ ─ ™ ╩ ⇔√ ≢Ⱨ♇◒∆

╢≤⁸ⱴ►☻ⱳ▬fi♃─ ⅛╠ ╣√ ⅜Ⱨ♇◒↕╣╢↓≤⅜№╡╕∆⁹↓─ ≢ⱶכ☼⁸ ╩ ⇔

≡⅛╠⁸ Ⱨ♇◒⇔≡╖≡ↄ∞↕™⁹ 

↕╣√ │ ↄⱢ▬ꜝ▬♩ ↕╣╕∆⁹╕√⁸ ה ─ ⁸Ⱨ♇◐fi◓ ⌐ ╙ ™ ╩ ≢Ɫ

▬ꜝ▬♩⇔╕∆⁹ (E6)─ ⁸ ╩ ∆ ┼─ ╩ ⇔╕∆⁹ (E7)─ ⁸ ╩ ╪∞ ─

╩ ∆ ╩ ⇔╕∆⁹ 

 

4.5. ⱴכ◒  

 
◖fi♩꜡כ◐ꜟכ╩ ⇔√ ≢─ⱴ►☻ Ⱳ♃fi◒ꜞ♇◒≢⁸Ⱨ♇◒⇔√ ╩₈ⱴכ◒ ₉≤⇔≡™╕∆⁹ Ⱳ

♃fi◒ꜞ♇◒≢⁸ⱴכ◒ ⅛╠─ ╛ ╩ ⇔⁸TIN ⅜ ↕╣≡™╢ ⁸ ─ ╙ ⇔╕∆⁹⌂

⌐╙⌂™≤↓╤╩◒ꜞ♇◒∆╢↓≤≢⁸ⱴכ◒ ⅜ ≢⅝╕∆⁹ 

 

4.6.  

 

♪כ◖ ⁸2D3D ⌐ ⅜ ⱨ□▬ꜟ(DMColorTable.csv) ⌐╟╡ ≢⅝╕∆⁹DMColorTable.csv│▬fi

ꜟכ♩☻ ⌐⁸ ⱪ꜡◓ꜝⱶ≤ ∂ⱨ◊ꜟ♄⌐▬fi☻♩⁹∆╕⇔ꜟכ↓╣╩ ⅝ ⅎ╢↓≤≢⁸ ⅜ ≢⅝

╕∆⁹╕∞⁸ⱪ꜡◓ꜝⱶ⅛╠ ∆╢▬fi♃כⱨ▼⁹╪∑╕╡№│☻כ 

DMColorTable.csv≢│ ╩♪כ◖ ≢ ⇔⁸∕─ ≢─ ≤ ╩ ⇔╕∆⁹ⱪ꜡◓ꜝⱶ ∟ →

⌐↓─ⱨ□▬ꜟ╩ ⁹∆╕⇔♪כꜞ╠⅛ ─♪כ◖ ⅜ ⌂╢ │⁸ ─ ─ ╩ ⇔╕∆⁹ ⅜

⌂™ ⁸ │ darkgray, │ lightgray ≢ ⇔╕∆⁹ 

   

─ ♪כ◖  ⁹1000⅛╠ 9999╕≢⁹ 

─ ♪כ◖  ⁹1000⅛╠ 9999╕≢⁹ 

  ─ ⁹darkgray, lightgray, gray, red, green, blue, yellow, magenta, 

cyan,white,black  

   

 ◖ⱷfi♩ ⱪ꜡◓ꜝⱶ⅛╠│ ⇔╕∑╪ 

 

ⱨ□▬ꜟ─  
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,♪כ◖  2D,♪כ◖ ,3D ,◖ⱷfi♩ 

1100,1199,darkgray,lightgray,1100 ⅛╠ 1199╕≢ 

2100,2199,darkgray,magenta,2100 ⅛╠ 2199╕≢ 

2200,2299,darkgray,lightgray,2200 ⅛╠ 2299╕≢ 

2300,2399,darkgray,lightgray,2300 ⅛╠ 2399╕≢ 

2400,2499,darkgray,lightgray,2400 ⅛╠ 2499╕≢ 

3000,3099,darkgra y,lightgray,3000 ⅛╠ 3099╕≢ 

3400,3499,darkgray,lightgray,3400 ⅛╠ 3499╕≢ 

3500,3599,darkgray,lightgray,3500 ⅛╠ 3599╕≢ 

4100,4199,darkgray,lightgray,4100 ⅛╠ 4199╕≢ 

4200,4299,darkgray,lightgray,4200 ⅛╠ 4299╕≢ 

5100,5199,darkgray,blue,5100 ⅛╠ 5199╕≢ 

5200,5299,darkgray,blue,52 00⅛╠ 5299╕≢ 

6100,6199,darkgray,lightgray,6100 ⅛╠ 6199╕≢ 

6200,6299,darkgray,lightgray,6200 ⅛╠ 6299╕≢ 

6300,6399,darkgray,lightgray,6300 ⅛╠ 6399╕≢ 

7100,7199,darkgray,green,7100 ⅛╠ 7199╕≢ 

7101,7101,darkgray,cyan, ( ) 

7105,7105,darkgray,cyan, ( ) 

7200,7299,darkgr ay,lightgray,7200 ⅛╠ 7299╕≢ 

7300,7399,darkgray,lightgray,7300 ⅛╠ 7399╕≢ 

7500,7599,darkgray,lightgray,7500 ⅛╠ 7599╕≢ 

7521,7521,darkgray,yellow, Ⱪ꜠כ◒ꜝ▬fi 

8100,8199,darkgray,lightgray,8100 ⅛╠ 8199╕≢ 

9900,9999,darkgray,lightgray,9900 ⅛╠ 9999╕≢ 
 

 

ⱨ□▬ꜟ≢─ │ ─╟℮⌐⌂∫≡™╕∆⁹ 

 ◦▪fi 

  

3 ─Ⱪ꜠כ◒ꜝ▬fi  

3 ─  ⱴ♀fi♃ 

3 ─   

3 ─ ≤ ( ≤Ⱪ꜠כ◒ꜝ▬fi )  כ꜠◓♩▬ꜝ 

3 ( (כ꜠◓◒כ♄│  כ꜠◓♩▬ꜝ 

2 ─ ≤  כ꜠◓◒כ♄ ≤⌂

2  כ꜠◓◒כ♄ 

 כ꜠◓◒כ♄ 

TIN ♄כ꜠◓◒כ 

─ │♦ⱨ◊ꜟ♩≢ - 999.0m─ ⌐ ⇔╕∆⁹ 

 

4.7. ∕─  

 
⅜ ↕╣≡™╢ │ ≢⁸∕╣ │ ≢ ⇔╕∆⁹ 

─ ╩ ╗ ╩ ≢ ⇔╕∆⁹ │ ╩ ™≡ ⇔≡™╢─≢⁸ ╟╡ ↄ⌂∫≡™╕∆⁹ 

─ │⁸♦ⱨ◊ꜟ♩≢│⁸ - 999.0m─ ⌐ ⇔╕∆⁹ ─ ╙ ≢∆⁹ 

 

─ ╩ ⅝ ⅎ≡™╕∆ 
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5. ⱨ□▬ꜟⱷ♬ꜙכ 
 

DMⱨ□▬ꜟ⁸TINⱨ□▬ꜟ─ ⌐≈™≡│⁸₈ ⱨ□▬ꜟ ₉≢ ⇔≡™╕∆⁹ 

 

5.1. ♅▼♇◒ꜞ☻♩  

 
♅▼♇◒ⱷ♬ꜙכ≢ꜞ☻♩▪♇ⱪ⇔√ ─♥◐☻♩╛ ╩ⱨ□▬ꜟ ⇔╕∆⁹₈♅▼♇◒ꜞ☻♩ (♥

◐☻♩)₉≢│⁸₈♅▼♇◒ꜞ☻♩₉ⱤⱠꜟ⌐ ⇔≡™╢♥◐☻♩╩ ≡♥◐☻♩ⱨ□▬ꜟ⌐ ⇔╕∆⁹ ∕─

─ ⱷ♬ꜙכ│[♅▼♇◒ꜞ☻♩]ⱤⱠꜟ⌐ꜞ☻♩▪♇ⱪ↕╣≡™╢ ─ ╩ ⇔╕∆⁹ 

  
DXFⱨ□▬ꜟ─ⱳ▬fi♩◄fi♥▫♥▫ ◄fi♥▫♥▫№╢™│ ╩♥◐☻♩◄fi♥▫♥▫≤⇔≡ ⇔╕∆⁹DXF

≢│[♅▼♇◒ꜞ☻♩]ⱤⱠꜟ─ │꜠▬ꜘΔ0Δ≢ ⇔╕∆⁹[♅▼♇◒ꜞ☻♩─ⱳꜞꜝ▬fi]│⁸♅▼♇◒ꜞ☻

♩ⱤⱠꜟ⌐ ∆╢ D ≢ ╩ ∆ ≤ ∆╢ ⅜ ↕╣≡™╢ ⁸ ≢⅝╕∆⁹↓─ ╩ⱳꜞꜝ▬

fi◄fi♥▫♥▫≤⇔≡ ⇔╕∆⁹ ⌐⁸[ ꜞ☻♩]ⱤⱠꜟ─ ╙꜠▬ꜘΔ1Δ⌐ ≢⅝╕∆⁹CSV─

≤ ⅜≤╣╢╟℮⌐⁸♥◐☻♩◄fi♥▫♥▫⌐│[♅▼♇◒ꜞ☻♩]⌐ ⇔≡™╢ ─ ⌐⁸ ⅛╠─ ⇔

╩ ↑≡™╕∆⁹ 

 

NIF2ⱨ◊כⱴ♇♩─◦fiⱲꜟ⅔╟┘ JSPהSIMA- DMⱨ◊כⱴ♇♩─ ≤⇔≡ ⇔╕∆⁹NIF2≢│♄▬▪꜡◓≢

↕╣√꜠▬ꜘ≤ꜝ▬fi♃▬ⱪ≢ ⇔╕∆⁹ 

 

JSPהSIMA- DM≢│⁸♄▬▪꜡◓≢ ↕╣√ ≢♪כ◖ ⇔╕∆⁹ ≤ │⁸ ╩ ╗ ╩

⇔╕∆⁹ 

 

      
 

[♅▼♇◒ꜞ☻♩ ]⌐ ⅜№╢ ⁸[♅▼♇◒ꜞ☻♩ ╩♃כ♦─[ ⇔╕∆⁹[♅▼♇◒ꜞ☻♩ 1]⌐ ⅜⌂

™ ⁸[♅▼♇◒ꜞ☻♩ ╩♃כ♦─[ ⇔╕∆⁹ ⌐ ⅜№∫≡⁸[♅▼♇◒ꜞ☻♩ ]╩ ⇔√™ ⁸

[♅▼♇◒ꜞ☻♩ 1]─₈ ₉≢ ╩ ⇔≡⅛╠ ⇔╕∆⁹ 

DXF⅔╟┘ CSV≢─ₒOK │ ⇔⌂™ₓ≢│⁸[♅▼♇◒ꜞ☻♩ ]≢─ OK ╩ ─ ≤⇔╕∆⁹ 

 

CSV≤ DXF─ ─ ⌐⁸ⱨ◊ꜟ♄⅜ ↕╣√ ⁸ꜞ☻♩─ ╩ ⌐ ↑≡ CSV№╢™│ DXFⱨ□▬ꜟ╩

⇔╕∆⁹↓─ ⁸CSV,DXFⱨ□▬ꜟ │ DM♦כ♃ⱨ□▬ꜟ ≤ ∂⌐⌂╡╕∆⁹ ╩ꜞ☻♩▪♇ⱪ⇔≡™╢

⁸∕─ ⅜ ∆╢ DM♦כ♃ⱨ□▬ꜟ⅜ ≢⅝╕∆⅜⁸ ─ ─ ─╟℮⌐ ⌂╢ DM♦כ♃ⱨ□▬

ꜟ⌐ ∆╢ ⌐≈™≡─ │⁸ ─ ⌂≥ ≢ DM♦כ♃ⱨ□▬ꜟ⌐ ∆╢⅛╩ ⇔⁸ ∆╢ CSV

№╢™│ DXFⱨ□▬ꜟ╩ ⇔╕∆⁹ ∆╢ DM♦כ♃ⱨ□▬ꜟ⅜ ≢⅝⌂™ ⁸₈ .csv₉₈ .dxf ₉

ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

ₒ♅▼♇◒ꜞ☻♩ (CSV)x  

♅▼♇◒ꜞ☻♩ⱤⱠꜟ≢ ⇔≡™╢∆═≡─ ≤♥◐☻♩╩ CSV ≢ ⇔╕∆⁹ │Ⱬ♇♄≢ⱨ□▬ꜟ
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╩ ∆╢ ─ ╩ ⇔≡™╕∆⁹ 

ⱨ□▬ꜟ ─ ⌐ ─ ⅜ ≢⅝╕∆⁹ 

 ─ ┘⅜₈X,Y,Z,C₉⅛[C,X,Y] ⅛(C│ꜞ☻♩⌐ ⇔≡™╢ )  

 XY ╩ ≢ ∆╢⅛⁸ ≢ ∆╢⅛ 

 Z ⌐≈™≡⁸ ─ ⁸ ⌐∆╢⅛Δ0.0Δ≢ ∆╢⅛ 

[X,Y,Z,C]  

      

ΓXΔ ΓYΔ ΓZΔ ΓCHECKLIST 0Δ ΓSURVEYΔ╕√│ 

ΓMATHΔ 

ΓSPACEΔ╕√│ 

ΓZEROΔ 

XY ⅜ ─ ΔSURVEYΔ⁸ ─ ΔMATHΔ≢∆⁹ 

Z ⅜ ⁸Z≢☻כ◔─ ╩ ⌐∆╢ ΔSPACEΔ⁸Z ⌐Δ0.0Δ╩ ╣╢ ΔZEROΔ 

[C,X,Y]   

     

ΓCΔ ΓXΔ ΓYΔ ΓCHECKLIST 0Δ ΓSURVEYΔ╕√│ΓMATHΔ 

 

 ⁹∆≢♃כ♦╠⅛

 [X,Y,Z,C]  

   

  ─ X⁸№╢™│ ─ X 

  ─ Y⁸№╢™│ ─ Y 

  Z  ─ │ ⅛ 0.0 

  ♅▼♇◒ꜞ☻♩ⱤⱠꜟ≢ ⇔≡™╢♥◐☻♩( ─ OK≤ )  

  (♅▼♇◒ꜞ☻♩─ ⌐ ⇔≡™╢ )№╢™│  

  ₈OK₉№╢™│  

⁸ │ 2008 2 ─ GeoCoach3D(2.27)⁸ DM◄♦▫♃(2.10) ⅛╠ ⇔╕⇔√  

 [C,X,Y]  

   

  ♅▼♇◒ꜞ☻♩ⱤⱠꜟ≢ ⇔≡™╢♥◐☻♩( ─ OK≤ )  

  ─ X⁸№╢™│ ─ X 

  ─ Y⁸№╢™│ ─ Y 

   

  (♅▼♇◒ꜞ☻♩─ ⌐ ⇔≡™╢ )№╢™│  

  ₈OK₉№╢™│  

 ([C,X,Y] │ 2009/06/08 ─Ᵽכ☺ꜛfi≢ ⇔≡™╕∆)  

 

ₒ♅▼♇◒ꜞ☻♩ (CSV)x  

₈♅▼♇◒ꜞ☻♩ (CSV)₉≢ ⇔√ CSVⱨ□▬ꜟ╩ꜞ⁸⇔♪כ ╩[♅▼♇◒ꜞ☻♩ ]ⱤⱠꜟ⌐☿♇♩⇔╕

∆⁹♅▼♇◒ꜞ☻♩─ ╩ ∆╢≤⁸ ∆╢ ╩ ─ ⌐ ⇔╕∆⅜⁸ ∆╢○Ⱪ☺▼◒♩⅜

⌐⌂╢↓≤│№╡╕∑╪⁹Ⱬ♇♄ ─₈MATH₉, ─₈ZERO₉≢ ╩ ⇔╕∆⁹ 

 

ₒCSV ─ⱨ□▬ꜟ ₓ 

CSV ─ⱨ□▬ꜟ╩ ⇔⁸∕─ ⅛╠⁸ ™≡™╢ DM─ ╩ ⇔⁸♅▼♇◒ꜞ☻♩⌐ ⇔╕∆⁹ 

 

≢│ ─ ♃▬ⱪ─ CSV ⱨ□▬ꜟ⌐ ⇔≡™╕∆⁹ 

 

₃ 5 = ⁸6 = ⁸7♪כ◖ =  

 

   

5  ⁹DM♦כ♃─ ₈─(a)♪כ◖꜠ ₉≤ⱴ♇♅fi◓ 

 ♪כ◖  6
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7   

⌐≈™≡ 5 ─ ⅛╠⁸ ™≡™╢ DM♦כ♃ⱨ□▬ꜟ─ ₈─(a)♪כ◖꜠ ₉≤ ∆╢ DM

╩♃כ♦ ⇔╕∆⁹ ⌐⁸6 ─ ≥♪כ◖ 7 ─ ─ ⅜ ∆╢ ╩ ⇔⁸ ⅜

≢⅝╣┌⁸♅▼♇◒ꜞ☻♩⌐ꜞ☻♩▪♇ⱪ⇔╕∆⁹ ⅜ ≢⅝⌂™ │⁸꜠ⱳכ♩ⱤⱠꜟ⌐ ⇔╕∆⁹ 

  

  
─ CSV ⁸╠√♃כ♦─ ╩ ⇔⁸♅▼♇◒ꜞ☻♩╩ ⇔≡ ─ⱨ◊כⱴ♇♩⌐ ≢⅝╕∆⁹ 

  
 

₃ 1 = ⁸2♪כ◖ =X⁸3 =Y⁸4 =꜠ ♪כ◖ ⁸5 ⁸6♪כ◖כꜝ◄= =ⱷ♇☿כ☺ 

 

 
 

   

 ♪כ◖  1

2  X 

3  Y 

 

1 ⅛╠ 6 ╕≢ ↕╣≡™╢  ⁹∆╕⇔♪כꜞ⁸≡™≈⌐

 

↓─ⱨ◊כⱴ♇♩│⁸ ─ 

 ⱦꜙה▪כ◖fiⱣכ♃ 

 http://psgsv2.gsi.go.jp/koukyou/public/sien/pindex.html  

ⱴ♬ꜙ▪ꜟ 

 http://psgsv2.gsi.go.jp/koukyou/public/sien/psea_man.pdf  

─ⱨ□▬ꜟ₉CSV♩☻ꜞכꜝ◄₈─ ≢∆⁹ 

 

CSV  

 .dat  

♅▼♇◒ꜞ☻♩ 

  

ⱨ□▬ꜟ( ⅝) 

 .txt  

 .csv 

 .dxf 

 .nif  

http://psgsv2.gsi.go.jp/koukyou/public/sien/pindex.html
http://psgsv2.gsi.go.jp/koukyou/public/sien/psea_man.pdf
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™≡™╢ DM⅜№╣┌⁸ ≥♪כ◖ XY ⅜ ∆╢ ╩ ⇔⁸♅▼♇◒ꜞ☻♩─ Z≤⇔╕∆⁹ ⇔⌂↑

╣┌ Z │- 999.0⌐⇔╕∆⁹ 

 

♅▼♇◒ꜞ☻♩ (SHP) 

₈♅▼♇◒ꜞ☻♩ 1₉₈ ꜞ☻♩₉⌐ ⇔≡™╢ ≤ ⌐ꜟ▬□ⱪⱨכ▼◦╩ ⇔╕∆⁹ 

 

 

 

 

₈♅▼♇◒ꜞ☻♩ 1₉₈ ꜞ☻♩₉⌐ ⇔≡™╢ ─≥∟╠╩ ∆╢⅛╩ ⇔╕∆⁹ 

 

ⱨ▫כꜟ♪  

₈♅▼♇◒ꜞ☻♩₉₈ ꜞ☻♩₉⌐ ⇔≡™╢ ╩ ∆╢ⱨ▫כꜟ♪ ╩ ▬□ⱪⱨכ▼◦⁹∆╕⇔

ꜟ⌐ ≢⅝╢ⱨ▫כꜟ♪ │ 10Ᵽ▬♩╕≢≢∆─≢⁸ ─ │ 5 ╕≢⌐⌂╡╕∆⁹ 

 

ⱨ▫כꜟ♪  
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ⱨ▫כꜟ♪ ≢ ⇔√ⱨ▫כꜟ♪─Ᵽ▬♩ ╩ ⌐♪ꜟכ▫ⱪⱨ□▬ꜟ─ⱨכ▼◦⁹∆╕⇔ ≢⅝╢Ᵽ▬♩

│ 1⅛╠ 255─ ≢∆⁹ 

 

3  ꜟ▬□ⱪⱨכ▼◦─

ON ─ ⁸3 ╩ꜟ▬□ⱪⱨכ▼◦─ ⇔╕∆⁹OFF ─ ⁸2 ╩ꜟ▬□ⱪⱨכ▼◦─ ⇔╕∆⁹ 
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5.2. ▬fi♦♇◒☻ⱨ□▬ꜟ 

 

DM♦כ♃ⱨ□▬ꜟ─▬fi♦♇◒☻ⱨ□▬ꜟ─ ⁸ ⁸♅▼♇◒ ─♄▬▪꜡◓╩ ⅝╕∆⁹ 

 

 
 

ↄ 

▬fi♦♇◒☻ⱨ□▬ꜟ╩ ⅝╕∆⁹ │ ⌐ ⇔≡™╕∑╪⁹ ™√▬fi♦♇◒☻ⱨ□▬ꜟ─ ⌂≥╩

♄▬▪꜡◓⌐ ⇔╕∆⁹╕√⁸▬fi♦♇◒☻ⱨ□▬ꜟ─ ╩꜠ⱳכ♩ⱤⱠꜟ⌐ ⇔╕∆⁹ 






























































































































































































































































































































































































































