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≢│⁸ 14 27 ⌐ ─ꜞ▪ꜟ♃▬ⱶ♦כ♃ ─

╩ ╩♃כ♦─↓⁹√⇔ ™≡RTK-GPS ╩ ℮↓≤⌐╟╡ꜞ▪ꜟ♃▬ⱶ≢⁸

⅛≈ ─ ⅜ ≤⌂╢⁹⇔⅛⇔⁸↓╣╕≢─₈RTK-GPS╩ ∆╢

ⱴ♬ꜙ▪ꜟ₉≢│⁸ ≤ ₈ ₉≤™℮⁹ ≤─ ⅜

ↄ⌂╢⌐⇔√⅜∫≡ ⅜ ⇔⁸10km ⌐⌂╢≤ ⅜ ≤⌂╢ ⅜№∫√⁹ 
Ⱡ♇♩꞉כ◒ RTK-GPS │⁸ ─ ₈ ₉≤™℮⁹

─ ♃כ♦ ╩ ∆╢╙─≢⁸ ≤ ─ ⌐ ⌂ↄ⁸ ─

RTK-GPS ≤ ─ ╩ ∆╢╙─≢№╢⁹ 
Ⱡ♇♩꞉כ◒ RTK-GPS ─ │⁸VRS Virtual Reference Station⁸

⁸FKP Flächen Korrektur Parameter⁸ Ɽꜝⱷכ♃ ⅜№╡⁸↓

─ ⌐≈™≡│∆≢⌐ ↕╣≡™╢⁹ 
↓─ ╩ ╕ⅎ≡⁸ ⌐╟╡ ⅜ ↕╣√⁸VRS ┘FKP ─

⌐≈™≡⁸ ⁸ ⁸ ╩₈Ⱡ♇♩꞉כ◒ RTK-GPS╩
∆╢ ⱴ♬ꜙ▪ꜟ ₉ ₈ ⱴ♬ꜙ▪ꜟ₉≤™℮⁹ ≤⇔≡ ╘√⁹ 
VRS │⁸ ⅛╠ ╩ ⌐╟╡⁸ ☻ⱦכ◘

₈ ₉≤™℮⁹ ⌐ ⇔⁸ ≢│⁸ ─ ─

⅛╠ ה ─ ⁸ ─ ╩ ╘⁸ VRS
⌐⅔™≡│⁸₈ ₉≤™℮⁹ ≢ ↕╣╢│∏─ ♃כ♦ ₈ כ♦

♃ ₉≤™℮⁹ ╩ ∆╢⁹ ≢│⁸ ⌐╟╡ ⅛╠ כ♦

♃ ╩ ⇔⁸RTK-GPS ╩ ∫≡ ╩ ╘╢ ≢№╢⁹ Ᵽכ◘⁸ ─VRS
│⁸ ─ ╩ ⌐╟╡⁸ ☻ⱦכ◘ ₈

₉≤™℮⁹ ≢ ⌐ ⇔⁸ ≢│⁸ ♃כ♦

╩ ⇔⁸ ┼ ∆╢⁹ ≢│⁸ ─ ╩ ╘

┼ ∆╢ ≢№╢⁹ 
⁸FKP │⁸ ─ ⅛╠ ─ ⸗♦ꜟ╩ ⇔⁸↓─⸗

♦ꜟ⅛╠ ╩ ∆╢⁹↓─ ⅛╠ ⌐ ⇔√ ─

╩ Ɽꜝⱷכ♃≤⇔≡ ∆╢⁹ ≢│⁸ ⌐╟╡ ⅛╠↓

─Ɽꜝⱷכ♃╩ ⇔⁸ ╡─ ⌐⅔↑╢ Ɽꜝⱷ⁸≥♃כ ─

⌐⅔↑╢ ╩ ⇔⁸ ─ ╩ ╘╢ ≢№╢⁹ 
 
 
 
 
 
 
 
 
 
 



 

2   

RTK-GPS  

 
  

ⱴ♬ꜙ▪ꜟ│⁸ 14 20
16 ₈ ┘ ⌐ ∆╢ ₉╩ ⇔≡⁸Ⱡ♇♩꞉כ◒ RTK-GPS

╩ ∆╢ ─ ⌂ ╩ ⇔⁸∕─ ─ ⁸ ─

┘ ⌂ ─ ⌐ ∆╢↓≤╩ ≤⇔≡™╢⁹ 
╕√⁸ ⱴ♬ꜙ▪ꜟ│⁸ ⌐ ⇔≡ ↕╣≡™╢⁹

⁸ ⅜ ─ ─⸗♦ꜟ≤⌂∫≡™╢↓≤⅜ ™↓≤⅛╠⁸

⅜ ∆╢ ⌐⅔™≡╙⁸∕─ ─ ≤⇔≡⁸ ⱴ♬ꜙ▪ꜟ─

⅜ ↕╣╢⁹ 
① ─ │⁸ ⁸ ⁸ ⅜ ╩ ∆

╢  
 │ ⌐⅔™≡⁸ ╩ ⇔√ ╩

⇔≡™╢ │⁸ 16 ₈ ┘ ⌐ ∆╢ ₉╩ ⇔⁸

36 ₈ ⌐≈™≡─ ₉⌐ ≠ↄ ⅝⌐╟╡⁸Ⱡ♇♩꞉כ◒

RTK-GPS ╩ ∆╢ ╩ ℮ ⌐⁸ ⱴ♬ꜙ▪ꜟ⅜ ≢⅝╢⁹ 
② ⌐ ℮ ╩ ∆╢  
 ⌐│⁸ 15 ⌐₈ ┘

⌐ ∆╢ ₉─ ⅜№╡⁸↕╠⌐⁸ ─ │⁸

≤╒╓ ≤⌂∫≡™╢⁹⇔√⅜∫≡⁸

╩ ⇔√ ⌐ ⱴ♬ꜙ▪ꜟ⅜ ≢⅝╢⁹ 
 

  

ⱴ♬ꜙ▪ꜟ│⁸Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ⇔≡⁸

⌐ ╘√ ╩ ∆╢ ─ ⁸ ∆╢ ─ ⌂

⌐≈™≡ ⇔≡™╢⁹ 
╕√⁸Ⱡ♇♩꞉כ◒ RTK-GPS ─ ╩ ╘⁸∕─ ─ ה ╩ ╢

√╘⁸ ⁸ ─╒⅛⌐⁸ ╩ ⅎ≡™╢⁹ 
ⱴ♬ꜙ▪ꜟ─ │⁸ ─≤⅔╡≢№╢⁹ 

①   
 ⱴ♬ꜙ▪ꜟ─ ⁸ ⌐≈™≡ ⇔≡™╢⁹ 
②   
 ⌐≈™≡⁸∕─ ≤Ⱡ♇♩꞉כ◒ RTK-GPS ─

⁸ ─ ╩ ⇔≡™╢⁹ 
  ③   
    ⌐≈™≡⁸ ─ ─ ⌐╟╡⁸∕─ ≤Ⱡ♇♩꞉כ◒

RTK-GPS ─ ╩ ⇔≡™╢⁹ 
   ▪ Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢  
   ▬ Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ∆╢  
   ► ─ ≢Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ™╢  
  ④   
    ⁸ ⁸ ⌐≈™≡⁸∕─ ≤Ⱡ♇♩꞉כ◒ RTK-GPS
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─ ╩ ⇔≡™╢⁹ 
 

  

ⱴ♬ꜙ▪ꜟ│⁸Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ⌐ ™╢ ─ ⌂

⌐≈™≡ ⇔≡™╢√╘⁸ ⌐ ∆╢ ⁸ ⌐⅔↑╢ ⁸ ∆

╢ ⁸ ⁸ ─ ┘ ─ │⁸

≤ ─╙─≤⇔≡⁸ⱴ♬ꜙ▪ꜟ⌐ ⇔≡™⌂™⁹ ⌂ │⁸

╩ ⇔≡ ∆╢╙─≤∆╢⁹ 
 

  

Ⱡ♇♩꞉כ◒ RTK-GPS │⁸ ⌐⅔↑╢ ─ ─ ≢ ⌂

≢№╡⁸ ≢╙ ⅜ ↕╣╢╙─≢№╢⅜⁸ ⁸ ⅛╠─

≤─ ≢⁸∕─ ⌂ ⌐│⁸⌂⅔ ⌐ ╩ ∆╢ ╙№╢⁹ 
ⱴ♬ꜙ▪ꜟ│⁸ ⌂ ╩ ≡⁸ ─ ⅜ ╠╣√VRS ┘FKP
─ ⌐≈™≡⁸ ⇔≡≤╡╕≤╘√╙─≢№╢⁹ ⁸ ⌐

™⁸ ⱴ♬ꜙ▪ꜟ─ ─ ╛ ─ ⅜№╡ ╢↓≤╩ ⇔≡⅔ↄ⁹ 



 

4   

   

 
  

 ⱴ♬ꜙ▪ꜟ│⁸Ⱡ♇♩꞉כ◒ RTK-GPS ╩₈

14 3 20 ₉ 16 ⌐ ∆╢₈ ┘ ⌐ ∆╢ ₉⌐ ≠

™≡ ∆╢ ─ ╩ ∆╢↓≤⌐╟╡⁸∕─ ─ ╩ ╢≤≤╙⌐⁸

─ ┘ ⌂ ╩ ∆╢↓≤╩ ≤∆╢⁹ 
 

 

 ⱴ♬ꜙ▪ꜟ⌐ ∆╢╙─ │⁸ ─ ╩

∆╢⁹ 
 

RTK-GPS  

 Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ∆╢ ≤│⁸ ─℮∟⁸∕─

│ ╩Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╡ ∆╢ ╩™℮⁹ 
   Ⱡ♇♩꞉כ◒ RTK-GPS ≤│⁸ ─ ♃כ♦ ⌐╟╡ ↕╣√

♃כ♦ │ Ɽꜝⱷ⁸≥♃כ ⌐ ⇔√GPS ≢ ╩♃כ♦√⇔

™⁸ ⌐ │ ╩ ℮↓≤≢⁸ ╩ ╘╢ ╩™℮⁹      

⌐⅔™≡│⁸ ─ ⱪ꜡◓ꜝⱶ ♃כ♦⁸ ◦☻♥ⱶ⌐

│ Ᵽ▬▪☻ ─ ╩ ⇔≡⁸ ⁸ ─ ╩

∆╢↓≤⅜≢⅝╢⁹ 
 

  

VRS ─Ⱡ♇♩꞉כ◒ RTK-GPS │⁸⅔⅔╗⌡ ─ ≢ ℮⁹ 
(1) ⌐ ⇔√GPS ≢⁸GPS ⅛╠─ ╩ ∆╢⁹ 
(2) ⅛╠∕─ ⁸╩♃כ♦ ⌐╟╡ ⌐ ∆╢⁹ 
(3) ≢ ♃כ♦ ╩ ⇔≡⁸ ⌐╟╡ ⌐ ∆╢⁹ 
(4) ─ ≥♃כ♦ ♃כ♦ ╩ ™≡⁸ ⌐ ╩ ∫≡ ─

╩ ∆╢⁹ 
Ᵽכ◘ VRS ─Ⱡ♇♩꞉כ◒ RTK-GPS │⁸⅔⅔╗⌡ ─ ≢ ℮⁹ 

(1) ⌐ ⇔√GPS ≢⁸GPS ⅛╠─ ╩ ∆╢⁹ 
(2) ⅛╠∕─ ♃כ♦ ┘ ⁸╩♃כ♦ ⌐╟╡

≢ ⌐ ∆╢⁹ 
(3) ≢ ♃כ♦ ╩ ⇔≡⁸ ⌐ ∆╢⁹ 
(4) ≢ ─ ≥♃כ♦ ♃כ♦ ╩ ™≡⁸ ⌐

╩ ∫≡ ─ ╩ ⇔⁸ ⌐ ∆╢⁹ 
FKP ─Ⱡ♇♩꞉כ◒ RTK-GPS │⁸⅔⅔╗⌡ ─ ≢ ℮⁹ 

(1) ⌐ ⇔√GPS ≢⁸GPS ⅛╠─ ╩ ∆╢⁹ 
(2) ⌐⅔™≡⁸ ≢ ↕╣√ Ɽꜝⱷכ♃╩ ≢ ∆

╢⁹ 
(3) ─ ≥♃כ♦ ─ ≢─ ♃כ♦ ┘ Ɽꜝⱷכ♃╩



 

5   

™⁸ ⌐ ≢─ ╩ ╘⁸ ─ ╩ ⇔⁸ ─

╩ ∆╢⁹ 
VRS ─ ≤│⁸ ─ ⌐ ∂≡⁸ ─ ♃כ♦ ╩ ™

≡⁸ ♃כ♦ ╩ ∆╢ ╩™℮⁹ ≤│⁸ ─ ≥♃כ♦

♃כ♦ ╩ ™≡⁸ ⌐ ╩ ™⁸ ─ ╩ ∆╢ ╩ ∆

╢ ╩™℮⁹ 
FKP ─ ≤│⁸ ─ ♃כ♦ ╩ ™≡⁸ Ɽꜝⱷכ♃╩

∆╢ ╩ ∆╢ ╩™℮⁹ 
 

 

 │⁸ ⌐ ─ ⁸ ∆╢ ⁸ ⁸

⌐≈™≡ ⌂ ╩ ⇔⁸↓╣╩ ⌐ ⇔≡⁸∕─ ╩ ⌂↑╣

┌⌂╠⌂™⁹ ╩ ⇔╟℮≤∆╢≤⅝╙ ≤∆╢⁹ 
 

  

 Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸ ⁸ ─ ⁸ ─

⁸ ─ ─ ⁸ ⁸♃כ♦ ─ ╣ ⌐≈™≡

⇔⁸ ⌂ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 
 ─ ─ │⁸ ─ ⌐ ≤⇔≡⁸

⅛╠ ╩ ↑╢⁹ 
 

 

 │⁸ ─ ⌐ ≠⅝⁸ ⌂ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 
 │⁸ ─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 
 

 │⁸ ─ ↕╩ ∆╢√╘⁸ ⌂ ╩ ™⁸↓─ ⌐

≠™≡ ╩ ⇔⁸↓╣╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 
  │⁸ ─ ┘∕─ ⌂ ⌐ ─√╘⁸ ─

╩ ╦⌂↑╣┌⌂╠⌂™⁹ ⅜ ⇔√ ⌐≈™≡│⁸ ─

⁸ ╛⅛⌐ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 
 

  

  │⁸ 1 12 ─ ╩ ∆╢⁹ 
 

 

 │⁸ ⅜ ⇔√≤⅝│⁸ ⌂ↄ⁸ ⁸ ⁸∕─

⌂ ╩ ⇔⁸↓╣╠╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 
 │⁸ ─ ⌐╟╡ ─ ╩ ↑√≤⅝│⁸ ╛⅛⌐↓╣╩

⇔⌂↑╣┌⌂╠⌂™⁹ 
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│⁸ ≤⇔≡⁸ ≢♃כ♦ ∆╢╙─≤⇔⁸

⌐ ≠⅝ ∆╢⁹ 
⌐╟╡ ™ │⁸ ≤ ─ ⁸ ⌐♃כ♦ ⅎ⁸ ⁸

⁸ ≢ ∆╢↓≤⅜≢⅝╢⁹√∞⇔⁸ ─ ┘ ⌐ ⅜⌂

™≤ ╘≡ ⅜ ⇔⁸ │ ⇔√ ⌐ ╡⁸ ⌂╢ ⌐╟╡ ∆╢

↓≤⅜≢⅝╢⁹ 
 

 

 ⌐ ╘╢╒⅛⁸ⱴ♬ꜙ▪ꜟ─ ⌐ ⇔ ⌂ ⌐≈™≡│⁸ ≢

╘╢⁹ 
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 ≤│⁸ ⌐ ≠⅝⁸ ≢№╢ ₈ ₉≤™℮⁹ ─

╩ ╘╢ ╩™℮⁹ 
  ≢│⁸GPS ╩ ™╢ ─℮∟⁸Ⱡ♇♩꞉כ◒ RTK-GPS ╩

∆╢ Ⱡ♇♩꞉כ◒ RTK-GPS ≤™℮⁹  ⌐≈™≡⁸

∕─ ─ ╩ ∆↓≤╩ ≤∆╢⁹ 
 

 RTK-GPS  

 
   

 
  

10  Ⱡ♇♩꞉כ◒ RTK-GPS ≤│⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟

╡⁸ ─ ╩ ╘⁸ ⌐ ≠⅝⁸ ─ ┘ ╩

╘╢ ╩™℮⁹ ⱴ♬ꜙ▪ꜟ≢│⁸ ⌐ ∆╢Ⱡ♇♩꞉כ◒

RTK-GPS ─ ─ ⌐≈™≡ ╘╢⁹ 
 

10   

─ ⁸ ─ ┘ ─ │⁸ ╩ ≤∆╢⁹ 
 

─  ─  ─ (m) ─ (m) 
 

 
 

 
 

 
1,500 

 
200 

 
 

 
 
 

 
500 

 
50 

 
⌐⅔↑╢ │⁸ ┘

╙⇔ↄ│⁸ ⌐╟╡ ↕╣√⁸ ─ ╩ ≤∆╢↓≤

⅜≢⅝╢⁹√∞⇔⁸ ∆╢ ─ / ≤∆╢⁹ 
 

 

11  Ⱡ♇♩꞉כ◒ RTK-GPS │⁸ ┘ ╩ ⱬ◒♩ꜟ⌐╟∫

≡ ∆╢ │ ⌐╟╡ ℮⁹ 
 
 



 

8   

11   

│⁸ 22 ╩ ∆╢⁹ 
 ⌂⅔⁸VRS ─ ─ ≤ ─ │⁸ km ╩ ≤∆╢⁹ 

 
 

12  ┘ │⁸ ─≤⅔╡≤∆╢⁹√∞⇔⁸ ⅜ ⇔⁸

│ ⇔√ │⁸ ╩ ∆╢↓≤⅜≢⅝╢⁹ 
 (1)  
 (2)  
 (3) ─  
 (4)  
 (5)  
 (6) ─  
 

  

 
  

13  │⁸Ⱡ♇♩꞉כ◒ RTK-GPS ─ ╩ ⇔⁸ ≢ ─

╩ ⇔⁸ ╩ ∆╢⁹ 
 

13   

│⁸ ─ ⁸ ∆╢ ⁸ ┘ ╩ ⇔≡⁸

╩ ∆╢⁹ 
│⁸GPS ─ ⁸ ⁸ ─ ⁸ ─ ─

╩ ⌐ ⇔ ∆╢⁹⌂⅔⁸ ─ ⌐╟╡ ≢ ╩

∆╢ │⁸ ⅛╠10km ╩ ≤∆╢⁹ 
 

   

 
  

14  ≤│⁸ ⌐ ≠⅝⁸ ⌐⅔™≡⁸ ─ ╩ ∆╢≤≤╙

⌐⁸ ─ ╩ ⇔⁸ ⁸ ⁸ ⁸GPS ⅛╠─ ─ ┘∕─

─ ⌐ ∂≡⁸ ─ ╩ ∆╢ ╩™℮⁹ 
 

 

15  │⁸ ⌐⅔↑╢ ⁸ ⁸ ╩ ⇔⁸ ╙ ⌂ ⌐

∆╢⁹⌂⅔⁸ ≤⇔≡ ─ │ ╦⌂™╙─≤∆╢⁹ 
 

 

16  │⁸ ─ ╩ ⇔⁸∕─ ⁸ ╩ ⌐ ⇔≡ ∆╢⁹ 
 │⁸ ⌐ ≠™≡ ⇔⁸ ─ ╩ ╢⁹ 

 



 

9   

  

 
  

17  ─ ≤│⁸ ─ ⌐⁸ ╩ ↑╢ ╩™℮⁹ 
 

 

18  ⌐ ╩ ∆╢ │⁸ ╩ ∆╢⁹ 
 

18   

─ ┘ │⁸ ─

┘ ⌐╟╢⁹ 
⌐≈™≡│⁸ ∆╢⁹ 

│⁸ ╩ ™╢↓≤⅜≢⅝╢⁹ 
 

 

19  ─ │⁸ ⇔√ ⌐≈™≡ ∆╢⁹ 
 

   

 
  

20  Ⱡ♇♩꞉כ◒ RTK-GPS ⌐⅔↑╢ ≤│⁸ ⌐ ≠⅝⁸

⌐GPS ╩ ⇔⁸GPS ⅛╠ ─ ╩ ∆╢≤≤╙⌐⁸

⅛╠ ⇔√ ♃כ♦ │ Ɽꜝⱷכ♃╩ ™≡ │

Ᵽ▬▪☻ ─ ╩ ™⁸ ─ ─ ┘ ⁸ Ᵽ▬▪☻

─ ╩ ∆╢ ╩™℮⁹ 
 

  

21  VRS ⌐ ∆╢GPS │⁸ ⌐ →╢╙─ │ ─╙─≤∆

╢⁹ 
         

GPS  ⌐╟╢⁹ 
RTK-GPS ─ ╩ ∆╢⁹ 

 
 FKP ⌐ ∆╢GPS │⁸ ⌐ →╢╙─ │ ─╙─≤∆╢⁹ 

       
GPS  ⌐╟╢⁹  
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22  ⌐ ∆╢ │ ─ ╩ ℮≤≤╙⌐⁸ ⁸ ┘ ∆╢⁹ 
 

22   

─ │⁸ ┘ ⌐ ™⁸ ⌐ ∂≡ ∆╢⁹ 
∆╢▪fi♥♫ⱳכꜟ─ │⁸45Ź/2mm ≤∆╢⁹ 

▪fi♥♫ⱳכꜟ─ ─ │⁸ ⁸ ≤⇔≡ ∆╢⁹ 
 
  

23  Ⱡ♇♩꞉כ◒ RTK-GPS ─ │⁸ ≢ ─ ╩

℮⁹ 
 

23   

Ⱡ♇♩꞉כ◒ RTK-GPS ⌐│⁸VRS ≤FKP ≤⅜№╢⁹

│⁸ ⁸ ∆╢ ⁸GPS ─ ⁸ ⁸ ─ ╩

⇔⁸ ≢⅝╢⁹ 
(1) Ⱡ♇♩꞉כ◒ RTK-GPS ─ │⁸ ≢ ↕╣√ כ♦

♃ │ Ɽꜝⱷכ♃╩ ⌐╟╡ ≢ ∆╢≤ ⌐⁸ ⌐

⅔™≡⁸GPS ⅛╠ ╩ ⇔⁸ ⌂ ╩ ∫√ ⁸ ─ ⌐

⇔≡ ─ ╩ ™⁸↓╣╩ ╡ ∆ ⌐╟╡ ℮⁹ 
 GPS▪fi♥♫─ ⌐│⁸ │▪fi♥♫ⱳכꜟ╩ ™╢↓≤╩ ≤∆╢⁹ 
Ⱡ♇♩꞉כ◒ RTK-GPS ─ │⁸ │ ⌐╟

╡ ℮⁹ 
(2)  
 │⁸ ≢ ↕╣√ ♃כ♦ ╩ ⌐╟╡ ⇔⁸

♃כ♦ ≤ ─ ╢╟⌐♃כ♦ ≢ ╠╣√ ⱬ◒♩ꜟ╩ ™

≡⁸ ⁸ ╩ ∆╢ ╩ ∆╢ ≢№╢⁹ 
(3)  
 │⁸ ─™∏╣⅛─ ⌐╟╡ ℮⁹ 
①  
 ⌐╟╢ │⁸ ≢ ↕╣√ ♃כ♦

│ Ɽꜝⱷכ♃╩ ⌐╟╡ ⇔⁸ ─ ≢ ╩ ™⁸

♃כ♦ │ Ɽꜝⱷכ♃≤ ─ ╢╟⌐♃כ♦ │

Ᵽ▬▪☻ ─ ≢ ╠╣√ ≈─ ⅛╠ ─

ⱬ◒♩ꜟ╩ ╘╢⁹↓─ ⱬ◒♩ꜟ╩ ™≡⁸ │ ╩

∆╢ ╩ ∆╢ ≤∆╢⁹ 
②  
 ⌐╟╢ │⁸ ≢ ↕╣√ ♃כ♦

│ Ɽꜝⱷכ♃╩ ⌐╟╡ ⇔⁸ ♃כ♦ │ Ɽꜝ

ⱷכ♃≤ ─ ╢╟⌐♃כ♦ │ Ᵽ▬▪☻ ─ ╩

℮⁹∕─ ⁸ ╛⅛⌐ ─ ⌐ ⇔≡ ⌂ ╩ ™⁸

│ Ᵽ▬▪☻ ─ ⌐╟╡ ╠╣√ ≈─ ⅛╠
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─ ⱬ◒♩ꜟ╩ ╘╢⁹↓─ ⱬ◒♩ꜟ╩ ™≡⁸ │

╩ ∆╢ ╩ ∆╢ ≤∆╢⁹ 
⌂⅔⁸ ╩ ℮ │⁸ ╛⅛⌐ ℮≤≤╙⌐⁸ ∏

╙ ╩ ™⁸ ⌐╟╢ ╩ ∆╢⁹ 
(4) │⁸ ⌐⅔™≡ ☿♇♩ ℮⁹☿♇♩ ─ │⁸ ╩ ≤∆

╢  
♃כ♦       
 FIX ╩ ≡⅛╠10◄ⱳ♇◒   

   ※  ─ │⁸ GPS ⅛╠ יִ ─ ≢ ⌐

∆╢ ─ ╩ ◄ⱳ♇◒≤∆╢⁹ ─ │⁸ ∆

╢ ─ ╩ ◄ⱳ♇◒≤∆╢⁹ 
(5) ─ │⁸ ─™∏╣⅛⌐╟╡ ℮⁹ 
① ⱬ◒♩ꜟ─ ╩ ∆╢⁹ ⱬ◒♩ꜟ≢ ─ ⅜ ⅎ⌂

™ │⁸ ⁸ ≤ ⁸ ─™∏╣⅛≢ ╩ ∫≡

╩ ∆╢⁹⌂⅔⁸ ─ │⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢

─╒⅛⌐ 36 ⌐╟╢ ≢ ℮↓≤

⅜≢⅝╢⁹ 
② ⌐⅔™≡ ↕╣√ ☿♇♩─ ⱬ◒♩ꜟ─ ╩ ∆╢⁹ 

(6) ▪fi♥♫ │⁸mm ╕≢ ∆╢⁹ 
(7) ▪fi♥♫ⱳכꜟ╩ ™╢ │⁸ ─ ╩ ™≡⁸ ⌐ ∆╢⁹ 
(8) GPS▪fi♥♫─ ⅝│⁸ ⌐⁸ ─ ╩ ↑≡ ∆╢⁹ 
(9) ⌐⅔↑╢ DOP ⁸ RMS │⁸ⱷכ◌כ ╩

⇔≡ ╩ ℮⁹ 
(10) GPS ─ ╩ ⇔≡ ∆╢⁹ 
(11) ─ ⌐№╢ ─ ╩ ═⁸ ⌂Ⱡ♇♩꞉כ◒

RTK-GPS ⌐╟╢ ⅜ ≢№╢↓≤╩ ∆╢⁹ 
(12) GPS ─ │⁸15°╩ ≤∆╢⁹√∞⇔⁸ ─ ⅜

⌂ │⁸ ╩30°╕≢ ∆╢↓≤⅜≢⅝╢⁹ 
 

   

 
  

24  ≤│⁸ ─ ⁸ ┘↓╣╠⌐ ∆╢ ─ ╩ ™⁸

╩ ∆╢ ╩™℮⁹ 
 

24   

│⁸ ( )⌐╟╢⁹√∞⇔⁸

─╒⅛⁸↓╣≤ ⁸№╢™│⁸↓╣ ─ ╩ ∆╢↓≤⅜ ≢⅝╢ ⌐

│⁸ ╩ ∆╢↓≤⅜≢⅝╢⁹ 
 
 
 



 

12   

 

25  │⁸ ⁸ ╛⅛⌐ ™⁸ ─ ⌐№╢↓≤╩ ⇔⁸

╩ ⅎ√ │⁸ ⌂ ╩ ℮⅛⁸ │⁸ ─ ⌐╟╡ ⌂

╩ ∏╢╙─≤∆╢⁹ 
 

25   

│⁸ ⱬ◒♩ꜟ─ │ ∆╢ ⱬ◒♩ꜟ─ ╩ ∆╢

≢ ℮⁹ 
─ │⁸ ⌐≈™≡ ℮⁹╕√⁸ ⌐⅔↑╢ │⁸ ─∆

═≡╩ ℮⁹ 
─ │⁸ ╩ ≤∆╢⁹ 

               

ǤǤ ⁸  20mm  
ⱬ◒♩ꜟ─ 

 
↕ Ǥ  30mm  

ǤǤ ⁸  20mm 
∆╢  

ⱬ◒♩ꜟ─  
↕ Ǥ  30mm 

  
Ǥ ─ ─  
Ǥ ─ ─  
Ǥ ↕ ─  

 
ⱬ◒♩ꜟ─ ╩ ╘╢√╘─ ǤǤǤ ⁸⁸ │⁸ ⌐╟╡ ╘╢⁹ 

 

ö
ö
ö
ö

÷

õ

æ
æ
æ
æ

ç

å

Ǥ

Ǥ

Ǥ

ö
ö
ö
ö

÷

õ

æ
æ
æ
æ

ç

å

Ǥ

Ǥ

Ǥ

ǲ

ǲ

ǲ

 

 
 
 
 
 
    ǤN ─ ─  
    Ǥ ─ ─  
    Ǥ ↕ ─  
    ǲǤ ⱬ◒♩ꜟ ─  
    ǲǤ ⱬ◒♩ꜟ ─  
    ǲǤ ⱬ◒♩ꜟ ─  
 

∆╢ ⱬ◒♩ꜟ─☿♇♩ ─ │⁸ ╩ ∆╢ ⱬ◒♩ꜟ≢

∆╢⁹ ǤǤǤ ⁸⁸ │⁸ ╟╡ ╘╢⁹ 

N

N

N

ǤǤǤ

ǤǤǤ

ǤǤǤ

1

1

1

Σהההה

Σהההה

Σהההה
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ö
ö
ö
ö

÷

õ

æ
æ
æ
æ

ç

å

Ǥ

Ǥ

Ǥ

ö
ö
ö
ö

÷

õ

æ
æ
æ
æ

ç

å

ǤZ

ǤY

ǤX

 

√∞⇔⁸ 

ö
ö
ö
ö

÷

õ

æ
æ
æ
æ

ç

å

sinφcosφ・sinλcosφ・cosλ

0cosλsinλ-

cosφsinφ・sinλ-sinφ・cosλ-

R  

φ  

     λ  

φ⁸λ│⁸ ⌐№╢ ─ ≤∆╢⁹ 
 

 

26  │⁸ ⌐╟╡ ℮⁹ 
 

26   

₈ ₉≤™℮⁹ │⁸ ╩

⇔⁸ ⌐╟╡ ℮⁹ 
  ⌂⅔⁸ ≢ ⇔√ │⁸ ≤⇔≡ ℮⁹ 

(1) ─ (P)│⁸ ─™∏╣⅛─ ה ─

╩ ™╢⁹ 
① ┘ ↕─ ╩ ≤⇔≡⁸ ⌐╟╡ ╘√ ≤∆╢⁹ 
 
 
 √∞⇔⁸ 
×ΔxΔyΔz│⁸ ⱬ◒♩ꜟǤX⁸Ǥ ⁸Ǥ  ─ ה  

   

ö
ö
ö
ö

÷

õ

æ
æ
æ
æ

ç

å

U

E

N

d

d

d

00

00

00

NEUΣ  

222 ）＝（0.00）＝（0.004）＝（0.004 mmm 7UEN ddd ⁷⁷  

       

↕ ─

─ ─

─ ─

U

E

N

d
d
d

∑ΔxΔyΔz ӆה ה  
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ö
ö
ö
ö

÷

õ

æ
æ
æ
æ

ç

å

sinφcosφ・sinλcosφ・cosλ

0cosλsinλ-

cosφsinφ・sinλ-sinφ・cosλ-

R  

φ  
λ  

φ⁸λ│⁸ ⌐№╢ ─ ─ ≤∆╢⁹ 
   ② ⌐╟╢ ה ⅜⁸☿♇♩ ─ ≡─ ⅛╠ ╠╣╢ │⁸

⅛╠ √ ≤∆╢⁹ 
  (2) │⁸ ─ ∆╢☺○▬♪⸗♦ꜟ⌐╟╡☺○▬♪ ╩ ⇔≡

∆╢⁹ 
(3) ⌐╟╢ │⁸ ╩ ≤∆╢⁹ 

 
           
    

─  

Ǥ 10cm 4cm    

Ǥ ─ ≤ ⅛╠

╘√  
N ─  

 
 

─  25cm 4.5cm ╩ ≤∆╢⁹ 

N  
 

יִ ╩ ∆╢ │ ─≤⅔╡ ℮⁹ 
(1) ─ (P)│⁸ 26 (1)╩ ∆╢⁹ 
(2) │⁸ 26 (2)╩ ∆╢⁹ 
(3) ⌐╟╢ │⁸ ╩ ≤∆╢⁹ 
 

  
    

 ─ ─  10cm 

 ─ ─  20cm 
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27  │⁸ ─≤⅔╡≤∆╢⁹√∞⇔⁸ ⅜ ⇔⁸ │ ⇔√ │⁸

╩ │ ∆╢↓≤⅜≢⅝╢⁹ 
 (1)  
 ♃כ♦ (2) 
 (3)  
 (4)  
 (5)  
 (6)  
 (7) ─  
 (8)  
 (9) ∕─ ─  
 

27   

⁸ ⁸│♃כ♦ ⌐

≠™≡ ∆╢⁹ 
∕─ ─ │⁸ ⁸ ⁸ ⁸ ⁸ ─

⁸ ⁸ ╩ ╗⁹ 
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28  ≤│⁸ ⁸ ┘ ₈ ₉≤™℮⁹

╩ ∆╢ ╩™℮⁹ 
  ≢│⁸GPS ╩ ™╢ ─℮∟⁸Ⱡ♇♩꞉כ◒ RTK-GPS ╩

∆╢ ₈Ⱡ♇♩꞉כ◒ RTK-GPS ₉≤™℮⁹ ⌐≈™≡⁸

∕─ ─ ╩ ∆↓≤╩ ≤∆╢⁹ 
 

28   

Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸Ⱡ♇♩꞉כ◒ RTK-GPS ≢

∆╢ ⁸≥♃כ♦ ─ ╩ ↕∑╢⁹ 
⌐╟╡ ≤ ╩ ╢↓≤⅜ ⌂ ⌐│⁸ ⌐

─ ╩ ⇔⁸ ╩ ↑╢⁹ 
 

 

29  Ⱡ♇♩꞉כ◒ RTK-GPS │⁸ ─ ⌐ →╢ ⌐╟╡ ℮⁹ 
 (1) Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢  
 (2) Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ∆╢  
 (3) ─ ≢Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ™╢  
 

  

30  Ⱡ♇♩꞉כ◒ RTK-GPS ⌐ ∆╢ GPS │⁸ 21 ╩

∆╢⁹ 
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 RTK-GPS  

 
   

 
  

31  Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢ ≤│⁸Ⱡ♇♩꞉כ◒ RTK-GPS
⌐╟╡⁸ ⌐ ≠⅝ ה ╩ ⇔⁸ ╩ ╗

╩ ℮ ╩™℮⁹ 
 

31   

Ⱡ♇♩꞉כ◒ RTK-GPS ⌐ ∆╢ │⁸ ─ ╩

∆╢╙─≤∆╢⁹ 
│⁸ ⅜ ∆╢☺○▬♪⸗♦ꜟ⌐╟╡☺○▬♪ ╩ ⇔≡ ∆

╢⁹ 
 

 

32  ┘ │⁸ ─≤⅔╡≤∆╢⁹√∞⇔⁸ ⅜ ⇔⁸

│ ⇔√ │⁸ ╩ ∆╢↓≤⅜≢⅝╢⁹ 
(1)  
(2)  
(3)  
(4) DM ─ꜟ▬□ⱨ♃כ♦  
(5)  
(6) ─  
 (3) (4) (5) ┘(6)⌐≈™≡│⁸ ─ ╩

∆╢⁹ 
 

  

 
  

33  │⁸ ─ ╩ ∆╢⁹ 
 

  

 
  

34  ≤│⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╡ ה ╩ ⇔≡⁸

⌐ ⌂ ╩♃כ♦ ∆╢ ╩™℮⁹ 
─♃כ♦  ⌐⅔↑╢ ─ │⁸ ≤⇔≡ mm ≤∆╢⁹ 

 
 

35 ה  ─ ┘ ─ │⁸ ⌐╟╡ ℮⁹√∞⇔⁸

⌐≈™≡│⁸ ⌐ ∂≡ ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
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35   

Ⱡ♇♩꞉כ◒ RTK-GPS ─ │⁸ ⌐╟╡ ☿♇♩ ℮⁹☿♇♩

─ │⁸ ╩ ≤∆╢⁹ 

♃כ♦       

 FIX ╩ ≡⅛╠10◄ⱳ♇◒   

 
┘ ⅜ ╣√ │ ╩ ℮⁹ 

⁸ ─ ≢ ─ ╩ ℮⁹ 
1 ─√╘─ │⁸ ⅜ ⌂ ≢ ☿♇♩ ℮⁹ 
2 ☿♇♩ ─ ⌐ ╩ ™⁸ ☿♇♩ ─ ╩ ℮⁹ 
3 ☿♇♩ ─ ╩ ℮⁹☿♇♩ ─ │⁸ ╩ ≤∆╢⁹ 

 
            

Ǥ ⁸Ǥ  20mm 
☿♇♩  

Ǥ  30mm 
⁸ ⁸

─ ≢╙    
 

4 ⇔√ ☿♇♩ ─ ╩ ≤⇔≡ ╩ ∆╢⁹ 
5 ☿♇♩─ ⌐╟╢ ⌐ ⅎ≡⁸ ≢ ☿♇♩─ ⌐╟╡ ∆╢↓

≤⅜≢⅝╢⁹ ≤─ ─ │ 3 ╩ ∆╢⁹ 
─ ≢ ∆╢ │⁸ 35
─ ╩ ℮⁹ 

─ ⁸ ─ │⁸ ─ ╩ ∆╢⁹ 
ה ─ ♃כ♦⁸⌐ ◦☻♥ⱶ⌐♦כ♃╩ ⇔⁸ כ♦≢

♃─ ♃כ♦┘ ─ ╩ ℮⁹ 
│⁸ ╩ ♃כ♦⁸⇔ ◦☻♥ⱶ⌐╟╡ ─ ╩ ℮⁹ 
─ │⁸ cm ⌐ ╩ ≤⇔⁸ │⁸ cm ≢

∆╢⁹ 
≢│⁸ ה ─ ╩ ℮╒⅛⁸ ┘ ⇔√ ─ ⌐

⌂ ₈ ₉≤™℮⁹ ╩ ∆╢⁹ 
10 │⁸ ⌐ ≤⌂╢ ┘ ─ ─╒⅛⁸ כ♦√⇔

♃─ ─√╘─ ╩ ╗╙─⅛╠⌂╡⁸ ⌐ ∆™∏╣⅛─ ≢ ∆╢⁹ 
1 ⌐⅔™≡ ⌐ ⁸ ─ ⁸ ╩ ∆╢⁹ 
2 ⌐ ╩ ∆╢⁹ 
3 ╩ ⇔≡⁸ ╩ ∆╢⁹ 
4 ⇔√ ─ ⌐ ╩ ∆╢⁹ 
5 ⌂ ◦☻♥ⱶ⌐╟╡⁸ ╩ ∆╢⁹ 

11 ─ ≤─ ╩ ╢ │⁸ ─ ⌐╟╡ ℮⁹ 
1 ╩ ╢ │⁸ ╩ ≤∆╢⁹ 
2 ╩ ╢ │⁸ ─ ╩ ╗╟℮⌐ ∆╢⁹√∞⇔⁸ ─

⌐╟╡╛╗╩ ⌂™ ⌐│↓─ ╡≢⌂™⁹ 
3 ≢─ │⁸ 35 ╩ ∆╢⁹ 
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4 ≤─ ─ │⁸ │ 0.3mm⁸ │ ─ 1/4
≤∆╢⁹ 

5 ─ │⁸ ≤⇔≡ ⌐╟╡ ℮⁹ 
  ① │⁸ ≢ ℮↓≤╩ ≤∆╢⁹ 
  ② ⌐ ™╢ │⁸ ╩ ≤∆╢⁹ 
 ③ ─ │ ⌂ ╩ ∆╢⁹ 
④ ╩ ∫√ ⁸│≡™≈⌐♃כ♦ ≥♃כ♦ ∆╢  
─ ⁸≢♃כ♦ ≤ ─ ─ ╩ ℮⁹ │  

≢ ℮⁹ 
ה ⑤   ─ ─ ─ │⁸ ╩ ≤∆╢⁹ 
 

  
500m  1/10,000 
500m  50mm 

 
6 ↕─ │⁸ ≤⇔≡ ⌐╟╡ ℮⁹ 
① │⁸ ≢ ℮↓≤╩ ≤∆╢⁹   
② ⌐ ™╢ │⁸ ╩ ≤∆╢⁹ 
③ ─ │ ⌂ ╩ ∆╢⁹ 
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 RTK-GPS  

 
   

 
  

36  Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ∆╢ ↓─ ≢│₈ ₉

≤™℮⁹ ≤│⁸Ⱡ♇♩꞉כ◒ RTK-GPS ≤ TS ╩ ™╢ ⁸ │ ⌐

╟╡⁸ ⌐ ≠⅝ ה ╩ ⇔⁸ ╩ ∆╢ ╩™℮⁹ 
 

36   

∆╢ │⁸ 31 ─ ╩ ∆╢⁹ 
 

 

37  ┘ │⁸ ─≤⅔╡≤∆╢⁹√∞⇔⁸ ⅜ ⇔⁸

│ ⇔√ │⁸ ╩ ∆╢↓≤⅜≢⅝╢⁹ 
(1)  
(2) ─  
(3) ⌐╟╢  
(4) ⌐╟╢  
(5) DM ─ꜟ▬□ⱨ♃כ♦  
(6)  
(7) ─  
 (4) (5) (6) ┘(7)⌐≈™≡│⁸  

┘ ─ ╩ ∆╢⁹ 
 

  

 
  

38  │⁸ ─ ╩ ∆╢⁹ 
 

  

 
  

39  ─ ≤│⁸ ⌐ ⌂ ╩ ∆╢ ╩™℮⁹ 
 ─ │⁸ ─ ⌐ ≠ↄ ⌐╟╡ ℮╙─≤∆╢⁹√∞⇔⁸

⌐≈™≡│⁸ ⌐ ∂≡ │ ⌐╟╡ ℮↓≤⅜≢⅝

╢⁹ 
 

39   

⁸ ┘ │⁸

─ ╩ ∆╢⁹╕√⁸ ╩Ⱡ♇♩꞉כ◒

RTK-GPS ≢ ℮ │⁸ ─ ╩ ∆╢⁹ 
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─ │⁸ ─ ╩ ⇔ ∆╢⁹ 
 

  

 
  

40  ⌐╟╢ ≤│⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⁸TS ⌐╟╢ ⁸

│ ⌐╟╡ ה ╩ ⇔≡⁸ ⌐ ⌂ ╩♃כ♦

∆╢ ╩™℮⁹ 
 
TS  

41 ה  ─ ⌐╟╡ ⌐ GPS ⁸TS │ ╩ ⇔≡⁸

╩ ℮↓≤⅜ ⌂ │⁸TS ┘ ╩ ∆╢⁹ 
 TS ┘ │⁸ ⌐╟╡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ⌐≈™≡

│⁸ ⌐ ∂≡ ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
 

41   

 TS ┘ ╩ ∆╢ ─ │⁸ ╩ ≤∆╢⁹ 

♃כ♦       

 FIX ╩ ≡⅛╠10◄ⱳ♇◒   

 
│ ⅜ ⌂╢╟℮ ╩ ™≡ ☿♇♩╩ ℮⅛⁸ │ ⌂╢ ╩

⌐ ™⁸ │⁸ 0.3mm⁸ │ ─ 1/4 ≤∆╢⁹ ☿♇♩

│ ≤∆╢⁹ 
 

 

42 ה  ─ ┘ ─ │⁸ ⌐╟╡ ℮⁹╕√⁸

⌐≈™≡│⁸ ⌐ ∂≡ ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
 

42   

ה ─ │⁸ ─ ╩ ∆╢⁹ 
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 RTK-GPS  

 
   

 
  

43  ─ ≢Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ™╢ ≤│⁸

┘ ─ ─℮∟⁸ ⁸ ⁸

⁸TS ⁸♦▫☺♃ꜟⱴ♇Ⱨfi◓ ┘ ⌐≈™≡⁸ ─ ≢

Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ∆╢ ╩™℮⁹ 
 

  

 
  

44  ─ ⌐⅔↑╢

⌐≈™≡⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
 

44   

│⁸ ─ ╩ ∆╢⁹ 
 

  

 
  

45  ─ ⌐⅔↑╢⁸ ─  
⌐≈™≡⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 

(1) ─  
(2)  
(3)  

 
45   

─ │⁸ 39 ─ ╩ ∆╢⁹ 
│⁸ 35 ┘ 39 ─ ╩ ∆╢⁹ 

│⁸ 35 ─ ╩ ∆╢⁹ 
 

  

 
  

46  ─ ⌐⅔↑╢⁸

⌐≈™≡⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
 

46   

│⁸ ─ ╩ ∆╢⁹ 
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 TS  

 
  

47  ─ ⌐⅔↑╢⁸

⌐≈™≡⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
 

47   

│⁸ ─ ╩ ∆╢⁹ 
 

  

 
  

48  ─ ⌐⅔↑╢⁸ ─

⌐≈™≡⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
(1) ─  
(2)  
(3)  

 
48   

─ │⁸ 39 ─ ╩ ∆╢⁹ 
│⁸ 35 ┘ 39 ─ ╩ ∆╢⁹ 

│⁸ 35 ─ ╩ ∆╢⁹ 
 

  

 
  

49  ─ ⌐⅔↑╢⁸

⌐≈™≡⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
 

49   

│⁸ 35 ─ ╩ ∆╢⁹ 
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50  ≤│⁸ ⁸ ⁸ ─ ⁸ ⁸ ⁸ ⁸

⌐ ™╠╣╢ ╩™℮⁹ 
  ≢│⁸GPS ╩ ™╢ ─℮∟⁸Ⱡ♇♩꞉כ◒ RTK-GPS ╩

∆╢ ₈Ⱡ♇♩꞉כ◒ RTK-GPS ₉≤™℮⁹ ⌐≈™≡⁸

∕─ ─ ╩ ∆↓≤╩ ≤∆╢⁹ 
 

50   

Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸ ─ ⌐╟╡ ⌐ ∂≡

─ ≤─ ╩ ╢⁹ 
≤─ │⁸ 35 ─ ╩ ∆╢⅛⁸ │ ─

╩ ↑╢⁹ 
 

 

51  Ⱡ♇♩꞉כ◒ RTK-GPS │⁸ ⌐╟╡ ─≤⅔╡ ∆╢ ─

│ ≢ ℮⁹ 
(1) Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢  
(2) Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢  
(3) Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢  

 
51   

│⁸ ⌐ ∂≡ ⁸ ┘ ╩ ╖ ╦∑≡ ℮⁹ 
 

  

52  Ⱡ♇♩꞉כ◒ RTK-GPS ⌐ ∆╢GPS │⁸ 21 ╩ ∆╢⁹ 
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 RTK-GPS  

 
   

 
  

53  Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢ ≤│⁸Ⱡ♇♩꞉כ◒ RTK-GPS
⌐╟╡ ─√╘─ ⁸ ⁸ ⌐ ™╠╣╢ ╩™℮⁹ 

 
53   

≤│⁸ ⁸ ⌐ ═≡ ─ ™ ╩™℮⁹ ≢│⁸Ⱡ♇ 
♩꞉כ◒ RTK-GPS ⌐╟╢ ⌐≈™≡⁸∕─ ─ ─ ⌐≈™≡

╘╢⁹ 
 

 

54  Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢ │⁸ ⌐ →╢ ⌐ ⇔⁸ 
│ ≢ ℮⁹ 

(1)  
(2)  
(3)  
(4) BM  
(5)  
(6)  
(7)  
(8)  
(9) ─  
 (4)⁸(5) ┘(9)⌐≈™≡│⁸ ─ ╩

∆╢⁹ 
 

  

 
  

55  │⁸ ─ ⌐╟╢╒⅛⁸ ⌐ ⌂ ╩ ⇔⁸

─ ↔≤⌐ ∆╢⁹ 
 

  

 
  

56   ≤│⁸ ─ ⌐ ≠⅝⁸ ─ IP ─ ╩ ≤⇔ 
≡ ╘⁸ ╩ ∆╢ ╩™℮⁹ 
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57  │⁸ 1/1,000 ─ ⌐⅔™≡⁸ ┘ ─  
╩ ⇔≡ ∆╢⁹ 
 ≤⌂╢ ₈ ₉≤™℮⁹ ─ │⁸ ─ ⌐ ≠ 
ↄ ⁸ │ ⌐╟╡ ∆╢↓≤⅜≢⅝╢⁹ 
 ─ │⁸ ⌐╟╡ ╘√ ┘ ─ ╩ ∆╢⁹ 

 
57   

⌐╟╢ │⁸ ☿♇♩ ℮⁹☿♇♩ ─ │⁸ ╩ ≤

∆╢⁹ 

♃כ♦       

 FIX ╩ ≡⅛╠10◄ⱳ♇◒   

 
┘ ⅜ ╣√ │ ╩ ℮⁹ 

☿♇♩ ─ ─ ™⁸ ☿♇♩ ─ ╩ ℮⁹ 
☿♇♩ ─ │ ≤∆╢⁹ 

☿♇♩ ─ │ ╩ ≤∆╢⁹ 
            

Ǥ  20mm 
☿♇♩  

Ǥ  20mm 
⁸ ─ ≢╙   

 
 ─ ⁸ ─ │⁸ ─ ╩ ∆╢⁹ 

≢ ⅜ ⇔™ ⁸TS ⌐╟╢ ≢ ℮⁹ 
│⁸ ≤⇔≡⁸ⱪ꜡♇♃ ╩ ™≡ ∆╢╙─≤⇔⁸ ─ │

0.7mm ≤∆╢⁹ 
│⁸ ─ ─ ≤ ⌐╟╡ ╘√ ╩ ∆╢⁹

│ ☿♇♩≤⇔⁸ ─ │⁸ ╩ ≤∆╢⁹ 
 

   
  30m  30m       

   10mm S/3,000 
   15mm S/2,000 

S │ ─  

 
 
IP  

58  ⌐ IP ╩ ∆╢ ⅜№╢ │⁸ ⌐╟╡ ℮⁹ 
 (1) ⌐╟╡ ╘╠╣√ ╩╙≈ IP │⁸ ─ ⌐ ≠ↄ ⁸

│ ⌐╟╡ ∆╢↓≤⅜≢⅝╢⁹ 
 (2) (1) ⌐╟╠⌂™ IP │⁸ ─ ╩ ⇔≡⁸ ⌐ ∆╢⁹ 

↓─ ⌐⅔™≡⁸IP ─ │⁸ ─ ⌐ ≠ↄ ⁸ │

╟╡ ∆╢↓≤⅜≢⅝╢⁹ 
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58   

⌐╟╢ │⁸ ☿♇♩ ℮⁹☿♇♩ ─ │⁸ ╩ ≤

∆╢⁹ 
 

♃כ♦       

 FIX ╩ ≡⅛╠10◄ⱳ♇◒   

 

┘ ⅜ ╣√ │ ╩ ℮⁹ 

☿♇♩ ─ ─ ⌐ ╩ ™⁸ ☿♇♩ ─ ╩ ℮⁹ 

☿♇♩ ─ │ ≤∆╢⁹ 

☿♇♩ ─ │ ╩ ≤∆╢⁹ 

 

            
Ǥ  20mm 

☿♇♩  
Ǥ  20mm 

⁸ ─ ≢╙   

   
─ ⁸ ─ │⁸ ─ ╩ ∆╢⁹ 

│⁸IP ─ ─ ≤ ⌐╟╡ ╘√ ╩ ∆╢⁹

│ ☿♇♩≤⇔⁸ ─ │ ╩ ≤∆╢⁹ 

   
  30m  30m       

   10mm S/3,000 
   15mm S/2,000 

S │ ─  

 
  

 
  

59  ≤│⁸ ┘ ╩ ⌐ ⇔⁸ ╩ ∆╢

╩™℮⁹ 
 

  

60  ┘ ─ │⁸ ─ ⌐ ≠ↄ ⁸ │

⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
 │⁸ ⌐ ┘ ─ ╩ ⇔≡ ∆╢⁹ 

 
60   

⌐╟╢ │⁸ ☿♇♩ ℮⁹☿♇♩ ─ │⁸ ╩ ≤

∆╢⁹ 

♃כ♦       

 FIX ╩ ≡⅛╠10◄ⱳ♇◒   
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┘ ⅜ ╣√ │ ╩ ℮⁹ 
☿♇♩ ─ ─ ⌐ ╩ ™⁸ ☿♇♩ ─ ╩ ℮⁹ 
☿♇♩ ─ │ ≤∆╢⁹ 

☿♇♩ ─ │⁸ ╩ ≤∆╢⁹  
            

Ǥ  20mm 
☿♇♩  

Ǥ  20mm 
⁸ ─ ≢╙   

 
─ ⁸ ─ │⁸ ─ ╩ ∆╢⁹ 

│⁸ ╩ ≤∆╢⁹  
 

         
 100m │ 50m 

   
 20m 
 100m │ 50m 

   
 20m │ 50m 

    20m │ 50m 
 

⅜ ∆╢ ─ │⁸ ─ ⌐ ∏╢⁹ 
│⁸ ∆╢ ─ ─ ≤ ⌐╟╡ ╘√

╩ ∆╢⁹ │ ☿♇♩≤⇔⁸ ─ │ ╩ ≤∆╢⁹ 
 

 
 20m  20m       

   10mm S/2,000 
   20mm S/1,000 

S │ ─  

 
 

61  ⌐│ ╩⁸ ⌐│ ╩ ∆╢⁹ 
 

  

 
  

62  ≤│⁸ ╩ ⌐⇔≡ ─ ─ ┘ ╩ ╘⁸

╩ ∆╢ ╩™℮⁹ 
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63  │⁸ ╩ ⌐⇔≡⁸ ⌐⅔↑╢ ─ ⌐ ⇔≡  
─ ⌐№╢ ─ ┘ ⌐≈™≡⁸ ⅛╠─ ┘ ╩

╘⁸∕─ ⌐╟╡ ╩ ⇔≡ ℮╙─≤∆╢⁹ 
 ⌐⅔↑╢ ─ │⁸ ⌐╟╡ ℮⅜⁸ ∕─ ─ ⌐ 
╟╡ ⌐ ⅎ≡ ⁸ ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
 ⌐⅔↑╢ │⁸ ─ ⌐⅛⅛╦╠∏⁸ ─ ╩

∆╢⁹ 
 

63   

⌐╟╢ ⁸ ─ ⇔ ─ ╩ ⇔⁸ ╩

∆╢↓≤⅜≢⅝╢⁹ 
 ─ │⁸ ☿♇♩ ℮⁹☿♇♩ ─ │ ╩ ≤∆╢⁹ 

♃כ♦       

 FIX ╩ ≡⅛╠10◄ⱳ♇◒   

 
┘ ⅜ ╣√ │ ╩ ℮⁹ 

╩ ℮ │⁸ 35 ╩ ∆╢⁹ 
─ ⁸ ─ │⁸ ─ ╩ ∆╢⁹ 
─ ≤∆╢ │⁸ ┘ ⅜ ∆╢ ≤∆╢⁹ 

│⁸ ⌐╟╡ ℮⁹ 
⌐⅔↑╢ │⁸ ⌐╟╡ ↕╣√ ⌐≈™≡⁸

╩ ⇔⁸∕─ ⌐ ≠™≡ ⇔√ ╩⁸ ⌐ ⇔√

─ ┘ ⇔ ╩ ⇔≡ ⌡ ╦∑⁸ ╩ ∆╢↓≤⌐

╟╡ ℮⁹ 
╕√⁸ ≤ ⇔ ─ ┘ ─ ≤ ─ ─

│⁸ ╩ ≤∆╢⁹ 
                  

   L/500 2cm+5cm 100/L  

   L/300 5cm+15cm 100/L  

L │ ≤ ⇔

│ ─ m  

 
─ │⁸ ─ ≤ ─╙─╩ ≤∆╢⁹ 

10 │⁸ ⅜ ∆╢☺○▬♪⸗♦ꜟ⌐╟╡☺○▬♪ ╩ ⇔≡

∆╢⁹ 
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64  ≤│⁸ ⌂ ─ ⌐ ⌂ ┘ ╩ ∆

╢ ╩™℮⁹ 
 

  

65  ─ │⁸ │ ⌐╟╡ ℮⁹ 
 ─ │⁸ ⌐╟╡ ℮⁹ 
 ─ │⁸ ─ ╩ ⇔⁸ │ ⌐⅔™≡│ ⁸

⌐⅔™≡│ │ ⌐╟╡ ℮↓≤⅜≢⅝╢⁹ 
 

65   

─ │⁸1/250 ≤∆╢⁹ 
─ │⁸ ─ ─ ⌐ ╦∑╢↓≤╩ ≤∆╢⁹ 

 
  

 
  

66  ≤│⁸ ⌐ ╦╢ ─ ╩ ∆√╘ ─ ⌐

╩ ⇔⁸ ╩ ∆╢ ╩™℮⁹ 
 

  

67  │⁸ ⅛╠ ⌐ ⇔≡ ─

╩ ⇔⁸∕╣⌐ ≠™≡⁸ ─ ⌐ ≠ↄ ⁸ │ ⌐╟╡

╩ ⇔≡ ℮↓≤⅜≢⅝╢⁹ 
 ─ ⌐╟╡⁸ ─ ⌐ ╩ ∆╢ │⁸∕─ ─

╩ ⇔⁸∕╣⌐ ≠™≡⁸ ─ ⌐ ≠ↄ ⁸ │ ⌐╟

╡ ℮↓≤⅜≢⅝╢⁹ 
 

67   

⌐╟╢ │ ☿♇♩ ℮⁹☿♇♩ ─ │⁸ ╩ ≤

∆╢⁹ 
 

♃כ♦       

 FIX ╩ ≡⅛╠10◄ⱳ♇◒   

 
┘ ⅜ ╣√ │ ╩ ℮⁹ 

☿♇♩ ─ ─ ⌐ ╩ ™⁸ ☿♇♩ ─ ╩ ℮⁹ 
☿♇♩ ─ │ ≤∆╢⁹ 

☿♇♩ ─ │ ╩ ≤∆╢⁹ 
 



 

31   

            
Ǥ  20mm 

☿♇♩  
Ǥ  20mm 

⁸ ─ ≢╙   

 
─ ⁸ ─ │⁸ ─ ╩ ∆╢⁹ 

 
 

68  │⁸ ∆╢ ⌐≈™≡ ╩ ≢ ⇔⁸

↕╣√ ≤ ∆╢↓≤⌐╟╡ ℮⁹ 
 

68   

│⁸TS ╩ ™≡ ℮╙─≤⇔⁸

─ ╩ ∆╢⁹ 
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 RTK-GPS  

 
   

 
  

69  Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢ ≤│⁸Ⱡ♇♩꞉כ◒ RTK-GPS
⌐╟╡ ⁸ ─ ┘ ─ ⌐ ™╠╣╢ ╩™℮⁹ 

 
 

70  Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢ │⁸ ⌐ →╢ ⌐ ⇔⁸

│ ≢ ℮⁹ 
(1)  
(2)  
(3)  
(4)  
(5)  
(6) ┘  
(7) ─  
 (7)⌐≈™≡│⁸ 10 ─ ╩ ∆╢⁹ 

 
  

 
  

71  │⁸ ─ ⌐╟╢╒⅛⁸ ⁸ ⌐⅔↑╢ ⌐ ⌂

╩ ⇔⁸ ─ ↔≤⌐ ∆╢⁹ 
 

  

 
  

72  ≤│⁸ ─ ⌐ ⇔≡ ─ ─ │  
⌐ ╩ ∆╢ ╩™℮⁹ 

 
  

73  ─ ≤│⁸ ≢ ⇔√ ─ ╩♦▫☺♃▬◙

≢ ╖ ╡⁸∕─ ⌐ ≠™≡⁸ ─ ⌐ ≠ↄ ⁸ │

⌐╟╡ ∆╢↓≤⅜≢⅝╢⁹ 
 

73   

│⁸ ─ │ ┼─ ⌐ ↑√ ⅛╠⁸ ⌐∕∫

≡ 200m ╩ ≤∆╢⁹ 
⌐╟╢ │⁸ ☿♇♩ ℮⁹☿♇♩ ─ │⁸ ╩ ≤

∆╢⁹  
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♃כ♦       

 FIX ╩ ≡⅛╠10◄ⱳ♇◒   

 
┘ ⅜ ╣√ │ ╩ ℮⁹ 

╩ ℮ │⁸ 35 ╩ ∆╢⁹ 
 ∆╢ │ 15 ≢⁸ ♃כ♦ │ Ɽꜝⱷכ♃╩ ∆╢⁹ 

─ ⁸ ─ │⁸ ─ ╩ ∆╢⁹ 
─ ╩ ∆√╘⁸ ─ ╩ ∆╢⁹ 

│⁸ ⅜ ∆╢☺○▬♪⸗♦ꜟ⌐╟╡☺○▬♪ ╩ ⇔≡ ∆

╢⁹ 
 

  

 
  

74  ≤│⁸ ⌐ ─ ─ ╩ ⇔≡

╩ ∆╢ ╩™℮⁹ 
 
  

75  │⁸ ⌐⅔↑╢ ─ ─ ⌐≈™≡⁸

⅛╠─ ┘ ╩ ⇔≡ ℮⁹ 
 │⁸ ╩ ⌐⇔≡⁸ ≤ ⌐ ↑⁸ ⌐≈™≡│ ⁸

⌐≈™≡│ ⌐╟╡ ℮⁹ 
 ─ │⁸ ─ ⌐ ≠™≡ ∆╢⁹ 
 

75   

─ │⁸ ╩ ≤∆╢⁹ 
 

    

 20m 50m 

 
│⁸ ─ 1/100 1/10,000⁸ ─ 1/100 1/200 ╩ ≤∆╢⁹ 
⌐│⁸ ┘ ─ ╩ ∆╢⁹ 
│⁸ ⁸ │⁸ ─ ╩

∆╢⁹ 
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76  ≤│⁸ ⁸ ⁸ │ ⌐⅔™≡⁸ ─ ╩ ╠⅛

⌐∆╢√╘⁸ ⁸ ┘ ╩ ⇔⁸ ╩ ∆╢

╩™℮⁹ 
 

  

77  ─ │⁸ ╩ ™≡ ℮╙─≤∆╢⁹√∞⇔⁸ ⅜ ™  
│⁸ ⌐╟╢↓≤╙≢⅝╢⁹ 
 ─ │⁸꞉▬ꜘכ꜡כⱪ⌐╟╢ ⁸TS ⁸RTK-GPS
│ ─™∏╣⅛⌐╟╢╙─≤∆╢⁹ 
 ─ │⁸ ⁸ ⇔ↄ│ ⌐╟╢ │ ⌐

╟╡ ℮⁹ 
 │⁸ ─ ⌐ ≠™≡ ∆╢⁹ 

 
77   

─ ≤ │⁸ ⌐ →╢╙─ │ ≤∆╢⁹  
         

꞉▬ꜘכ꜡כⱪ⌐╟╢  5m  
TS  50m 100m ─  

RTK-GPS ⁸  25cm  ⁸ ─ ⌐╟╡  
 

≢│⁸ ╩ ⌐ ⇔⁸▪♫꜡◓ ≢│⁸ ⌐

ⱴכ◒╩ ⌐ ╣╢⁹╕√⁸♦▫☺♃ꜟ ≢│⁸ ╩ ↕∑⁸

─ ≤ ╦∑≡ ╩ ∆╢⁹ 
⌐╟╢ │⁸ ╩ ≤∆╢⁹ 

 
♃כ♦       

 FIX ╩ ≡⅛╠1◄ⱳ♇◒   

 
─ ⁸ ─ │⁸ ─ ╩ ∆╢⁹ 

─ ⌐ √∫≡│⁸ ─ │∕─ ≢⁸Ᵽכ

♅▼♇◒╩ ∆╢↓≤╩ ≤∆╢⁹ 
│⁸ ↕╣√Ⱨ♇♅ ⌐⅔™≡ ╩ ™⁸∕─ ╩ ∆╢⁹

√∞⇔⁸ ⌂ ≢ ⅜ ⌂ │↓─ ╡≢│⌂™⁹ 
│⁸ ─ 1/100 1/10,000⁸ ─ 1/100 1/200 ╩ ≤∆╢⁹ 
⌐│⁸ ─ ╩ ∆╢⁹ 
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78  ≤│⁸ ⌐ ≠⅝⁸ │ ⌐⅔™≡ ─ │

╩ ℮ ⌐ ─ ⌐ ╩ ⇔ ╩ ∆╢ ╩™℮⁹ 
 

  

79  │⁸ ─ ╩ ∆╢⁹ 
 

  

 
  

80  ≤│⁸ ≤ ₈ ₉≤™℮⁹ ╩ ╗ ─ ה

╩ ∆╢ ╩™℮⁹ 
 ≤│⁸ ≤ ≤─ ₈ ₉≤™℮⁹ ╩ ╘⁸ ╩

∆╢ ╩™℮⁹ 
 

  

81  │⁸ ⌐ ∫≡ ⌐ ╩ ↑≡⁸ ─ ⌐ ╩

⇔⁸ ↔≤⌐ ⌐ ⇔ ─ ⌐ ╩ ⇔≡ ℮⁹⌂⅔⁸ ─

⅜ ⌂ │⁸ ⌐≈™≡ │ ≢ ℮↓≤⅜≢⅝╢⁹ 
ה  │⁸ ─ ⌐ ≠™≡ ∆╢⁹ 
 │⁸ ≤∆╢ ⅛╠ ┘ ⌐╟∫≡ ─ ╩ ╘≡

℮⁹ 
 │⁸ ─ ⌐ ≠™≡ ∆╢⁹√∞⇔⁸ ╩ ה ⌐ ⇔

√ │⁸ ╩ ∆╢↓≤⅜≢⅝╢⁹ 
 

81   

│ ≤⇔≡⁸₈ ⁸ ┘ ₉⌐╟╡ ╘╢⁹ 
─ │⁸ ─ ╩ ∆╢⁹ 
│⁸ ─ ╩ ∆╢⁹ 
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 RTK-GPS  

 
   

 
  

82  ≤│⁸ ┘ ⌐≈™≡ ⇔⁸ ⌐ ⌂ ┘

╩ ∆╢ ╩™℮⁹ 
 

 

83  Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢ │⁸ ⌐ →╢ ⌐ ⇔⁸ 
│ ≢ ℮⁹ 

(1)  
(2)  
(3)  
(4)  
(5) ─  
 (5)⌐≈™≡│⁸ ─ ╩ ∆╢⁹ 

 
  

 
  

84  │⁸ ─ ⌐╟╢╒⅛⁸ ╩ ∆╢ ─ ⁸

─ ⁸ ─ ╩ ⇔⁸ ─ ↔≤⌐ ∆╢⁹ 
 

  

 
  

85  ≤│⁸ ⌐⅔™≡ ╩ ⇔⁸∕─ ╩ ╘╢ ╩™

℮⁹ 
 

  

86  │⁸ ─ ⌐ ≠ↄ ⁸ │ ⌐╟╡ ℮↓≤

⅜≢⅝╢⁹ 
 ─ ⌐ ≠⅝⁸ ⌐╟╡ ─ ⁸ ─ ┘ ╩ ╘

╢⁹ 
 ─ ⌐⅔↑╢ ─ │⁸ ≤⇔≡⁸ ╩ ≤∆╢⁹ 

 
 
 
 
 

        
   m m m2 

 1 0.001 0.001 0.000001 
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86   

⌐╟╢ │⁸ ☿♇♩ ℮⁹☿♇♩ ─ │⁸ ╩ ≤

∆╢⁹ 
 

♃כ♦       

 FIX ╩ ≡⅛╠10◄ⱳ♇◒   

 
┘ ⅜ ╣√ │ ╩ ℮⁹ 

☿♇♩ ─ ─ ⁸ ╩ ∫≡⅛╠ ☿♇♩ ─ ╩ ℮⁹ 
☿♇♩ ─ │ ╩ ≤∆╢⁹ 

 
            

Ǥ  20mm 
☿♇♩  

Ǥ  20mm 
⁸ ─ ≢╙    

 
─ │⁸ ☿♇♩─ ⅛╠ ╘√ ≤∆╢⁹ 

─ ⁸ ─ │⁸ ─ ╩ ∆╢⁹ 
│⁸ ⅜ ⅎ╢ ╩ ™≡ ™⁸ ┘ │⁸ ∆╢

─ ─ ⌐⅔™≡ ⇔⁸ ┘ │⁸ ⌂ ─ ─ ╩

╡ ≡╢⁹ 
 

 

87  ≤│⁸ ─ ─ ⌐⅔™≡⁸

╩ ∆╢ ⅜№╢ ⌐⁸ ⌐ ╩ ∆╢ ╩™℮⁹ 
 

  

88  │⁸ ≢ ╘√ ─ ⌐ ≠™≡⁸ 
─ ⌐ ≠ↄ ⁸ │ ≤ ─ ╩ ⌐

╟╡ ∆╢↓≤⅜≢⅝╢⁹ 
 
88   

⌐╟╢ │⁸ ☿♇♩ ℮⁹☿♇♩ ─ │⁸ ╩ ≤

∆╢⁹ 
 

♃כ♦       

 FIX ╩ ≡⅛╠10◄ⱳ♇◒   

 
┘ ⅜ ╣√ │ ╩ ℮⁹ 

☿♇♩ ─ ─ ⌐ ╩ ™⁸ ☿♇♩ ─ ╩ ℮⁹ 
☿♇♩ ─ │ ≤∆╢⁹ 

☿♇♩ ─ │ ╩ ≤∆╢⁹ 
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Ǥ  20mm 
☿♇♩  

Ǥ  20mm 
⁸ ─ ≢╙    

 
─ ⁸ ─ │⁸ ─ ╩ ∆╢⁹ 

 
  

 
  

89  ≤│⁸ ⌐⅔™≡ ∆╢ ─ ╩ ⇔≡

╩ ∆╢ ╩™℮⁹ 
 

  

90  │⁸ ─ ╩ ⇔√ ≢ ℮⁹ 
(1)  
(2)  
(3)  
 │⁸ ∆╢ │ ≤ ╩ ⇔ 
√ ≤─ ╩ ⌐≈™≡ ≢ ⇔⁸ 86 ┘ 88 ≢ ↕╣√  
≤ ∆╢↓≤⌐╟╡ ℮⁹ 

 
90   

│⁸TS ╩ ™≡ ℮╙─≤⇔⁸

─ ╩ ∆╢⁹ 
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─ ℮ ─ ⌐ ⌂ ┘ ⌐≈™≡│⁸

⌐ ↕╣≡™╢⅜⁸∕╣╠⌐╟╡ ™ ⁸№╢™│⁸

─ │ ─ ╩ ™╢╒℮⅜⁸ ⁸ ─ ≢ ⌂ ⌐│⁸

─ 16 ⌐╟╡⁸∕╣╠─ ┼─ ⅜ ⅛╣≡™╢⁹ 
┘ ⌐ ∆╢  

16  ↓─ ⌐ ╘╢╙─≤ ⌂╢ │ │⁸ ⌂ ─

┘ ─ ⌐ ⅜⌂™≤ ╘≡ ⅜ ⇔⁸ │ ⇔√

⌐ ╡⁸ ─ ⌐ ™╢↓≤⅜≢⅝╢⁹ 
 │⁸ ─ │ ╩⇔╟℮≤∆╢≤⅝│⁸ ─ ─

╩ ╘⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ 36 ─ ⌐ ≠ↄ ─

─ ╩╙∫≡⁸↓╣⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 
ⱴ♬ꜙ▪ꜟ│⁸ ⌐ ↕╣≡⌂™Ⱡ♇♩꞉כ◒

RTK-GPS ⌐≈™≡⁸∕─ ⌂ ╩ ∆↓≤⌐╟╡⁸ ─

℮ ⌐⅔↑╢Ⱡ♇♩꞉כ◒ RTK-GPS ─ ╩ ╢╙─≢№╢⁹ 
╩ ↄ ─ │ ⁸ ⁸ ┘

⌐⅔™≡╙⁸ ╩ ⇔≡Ⱡ♇♩꞉כ◒

RTK-GPS ╩ ℮ ⌐│⁸ ⱴ♬ꜙ▪ꜟ─ ⅜≢⅝╢⁹ 
 

 

  ⱴ♬ꜙ▪ꜟ│⁸Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ∆╢ ⌂ ⌐≈™≡

⇔≡™╢√╘⁸↓╣ ─ │⁸ ╩ ∆╢⁹ 
 

 

Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╡ ⌐ ↕╣╢ ⌂GPS ─

│⁸ ─≤⅔╡≢№╢⁹ 
(1) GPS▪fi♥♫ 
  GPS▪fi♥♫│⁸GPS ⅛╠─ ╩ ⇔⁸▪fi♥♫◔כⱩꜟ╩ ⇔≡GPS     

⌐ ╩♃כ♦ ∆╢⁹GPS▪fi♥♫─ │⁸ │ ⌐

⇔√▪fi♥♫ⱳכꜟ╩ ™╢↓≤╩ ≤∆╢⁹ 
(2) GPS  
  GPS │⁸ ⌐ ─♅ꜗfiⱠꜟ≢⁸GPS ⅛╠ ┘   

─ ╩ ∆╢≤≤╙⌐⁸Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ⇔≡⁸

│ Ᵽ▬▪☻ ─ ╩ Ᵽכ◘℮⁹ VRS ≢│⁸

─ Ᵽכ◘╩ ≢ ℮⁹ 
 VRS ≢│⁸RTK-GPS ─ⱨ□כⱶ►▼▪╩ ⅎ√GPS │

Ᵽכ◘ GPS ⁸FKP ≢│⁸GPS ⌐ ⇔√ ⌐≡⁸

↓╣╠─ ╩ ℮ ╩ ∆╢⁹ 
ꜝכ꜡♩fi◖♃כ♦ (3) ♃◒꜠◖♃כ♦ ┘  
  VRS ⁸GPS│ꜝכ꜡♩fi◖♃כ♦╢↑⅔⌐ ─ ╛ ♃כ♦ ┘  

♃כ♦ ╩ ∆╢ ≢№╢⁹ 
 FKP ⌐⅔↑╢ │⁸GPS ─ ╛ ♃כ♦ ┘

∆╢ ⁸FKP│ꜝכ꜡♩fi◖♃כ♦⁸ ╩ ⇔√GPS ─
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╛ ♃כ♦ ┘ ∆╢ ≢№╢⁹ 
(4)  
  │⁸GPS │ ⌐ ⇔≡⁸ ╩   
⌐ ⇔⁸ ≢ ↕╣√ ♃כ♦ │ Ɽꜝⱷכ♃╩ ∆╢⁹ 

≤⇔≡⁸ ╩ ∆╢⁹ 
 

 

Ⱡ♇♩꞉כ◒ RTK-GPS ─ │⁸ ♃כ♦ ⌐╙ ∆╢↓≤⅛╠

⅛╠⁸ ─ ─ ╩ ↑ ≤⇔≡ ∆╢⁹ 

 
10  

≤⇔≡ ╩ ∆╢ │⁸ ⌐⅔↑╢GPS ─

╩ ⇔≡⅛╠ ╩ ℮⁹ 
 

11  

Ⱡ♇♩꞉כ◒ RTK-GPS ─  
RTK-GPS ─ ⁸GPS ─ ╛ ∆╢GPS ─ ╖ ╦∑─ ≢⁸

⅜ ∆╢↓≤⅜№╢⁹↓─ ─ │⁸ ⅜ ™╒≥ ⌐

∆╢⁹↓─√╘VRS ≢│⁸ ≤ ─ ╩ km ≤∆╢ ╩

↑√⁹ 
⌂⅔⁸FKP ─ │⁸ ─ ⅛╠─ Ɽꜝⱷכ♃⌐╟╡

≢ ∆╢ ─ ≤⌂╢Ᵽ▬▪☻ ╩ ∆╢√╘⁸ ⌐⁸ ─ │ ↑≡

™⌂™⁹ 
 TS ╩ ™╢ ≤─  
   ⌐⅔™≡⁸ ה ה ─ ⌐╟╢ⱴꜟ♅Ɽ☻╛GPS ─

♃כ♦┘ ⌐ ∆╢ ⌐╟╢ ─√╘⁸ ⅜ ≤ ↕╣╢

│⁸TS ╩ ™√ ≤ ∆╢↓≤⅜≢⅝╢⁹↓─ ⁸ ─

™≤↓╤⌐Ⱡ♇♩꞉כ◒ RTK-GPS⌐╟╡ ╩ ⇔⁸∕─ ╩ ≤

⇔≡TS ╩ ™╢ ╩ ∆╢↓≤╙≢⅝╢⁹ 
 

13  

Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ⌂≥≢ ℮ │⁸ ─ ⌐

╟╡ⱴꜟ♅Ɽ☻⅜ ↄ ∆╢↓≤⅜ ⅎ╠╣╢√╘⌐ ⅜ ≢№╢⁹ ⌐⁸

╛ ⌐ ∆╢≤↓╤≢─ │ ↑╢═⅝≢№╢⁹ 
╕√⁸ ┘ ⅛╠⁸Ⱡ♇♩꞉כ◒ RTK-GPS ≤TS╩ ™√

─ ╩ ⇔⁸≥─ ⅜ ⅛╩ ∆╢↓≤⅜ ≢№╢⁹ 
 ─ ⌐ √∫≡│⁸ 22 ╩

∆╢⁹ 
  (1)  ⌐╟╢  
    ⌐⅔↑╢ │⁸ ≤⌂╢⁹⇔√⅜∫≡ ─

│ ≢№╢⁹ ─ 50° │⁸ ≤ ╩ ≤∆╢⁹╕

√⁸ │ ╩ ≤∆╢⁹ 
  (2)  ⌐╟╢  
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    ⌐⅔↑╢ ⁸ ─ │⁸ 22
╩ ∆╢⁹ 

 
 
 
                                 
                                  
                                 
 
 
 
 
 
 
 
 

⌐╟╢  
 
 
 
 
 
 
 
 
 
 
 
 
 

⌐╟╢  
 

15  

─ │⁸50 200 ─ ≢№╢√╘⁸ │ ╦⌂

™⁹╛╗╩ ⌂™ │⁸TS ╩ ™╢ ─ ╛ ╙ ∆╢⁹╕√⁸ ─

─ ╩ ⇔⁸ ─ ╩≢⅝╢∞↑ ∆╢⁹ 
 

22  

Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸▪fi♥♫ⱳכꜟ─ ⅜ ↄ⌂╢≤ ⅎ

╠╣╢⁹↓─√╘⁸▪fi♥♫ⱳכꜟ─ ╛ ╩ ⌐ ה ∆╢ ⅜№

╢⁹╕√⁸ ⌐⅔™≡⁸ ─GPS▪fi♥♫╩ ⌐ ⌐ ↑╢↓≤≢⁸▪fi

♥♫─ ⌐╟╢ ╩ ↕ↄ∆╢↓≤⅜ ≤⌂╢⁹ 
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23  

Ⱡ♇♩꞉כ◒ RTK-GPS ─ ─  
Ⱡ♇♩꞉כ◒ RTK-GPS ─ │⁸ ⌐│GPS ╩ ⌐

⇔≡ ╩ ℮⁹↓─ ⁸ ≢ ↕╣√ ♃כ♦ │ Ɽꜝ

ⱷכ♃╩ ≢ ⇔⁸ ≢ ⇔√ ♃כ♦ ┘ ♃כ♦ │

Ɽꜝⱷכ♃╩ ™≡⁸ ⌐ │ ╩ ™ ─ ╩ ∆╢⁹ 
─ ⁸ │ ─ ⌐ ⇔⁸ ─ ╩ ℮↓≤≢⁸

≤ ─ ⌂ ╩ ∆╢⁹ 
Ⱡ♇♩꞉כ◒ RTK-GPS ─ │⁸ ≤ ╩ ™╢⁹ 

↓↓≢™℮ ≤│⁸ ≢ ⌐ ╠╣╢ ≤ ─ ⱬ

◒♩ꜟ╩ ∆╢ ≢№╢⁹ ≢│ ╩ ™⁸ ⅛╠ ⇔√

♃כ♦ ╩ ™≡ ⇔⁸ ≢ ╠╣√ ⱬ◒♩ꜟ╩ ™≡⁸

⁸ ╩ ∆╢ ╩ ∆╢ ≢№╢⁹ 
 
                             ⇔√  
                              
                               
                             ⱬ◒♩ꜟ 
 ♩כꜟ                             
 
 
 
 
 
 
 
 
                             ⇔√  
                             
                              
                           ─√╘─  
                            ⱬ◒♩ꜟ 
 ♩כꜟ                            
                 
                         ⅜ ╣√ ⁸ ╩

≢ ↕∑╢ 
 

 
 

 
 

≤│⁸ ─ ≢ │ ╩ ™⁸

⅛╠ ⇔√ ♃כ♦ │ Ɽꜝⱷכ♃╩ ™≡⁸ │ Ᵽ▬▪☻
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─ ╩ ∫≡⁸ ₁─ ╩ ╘╢⁹↓╣╠─ ─ ⅛╠ ─

ⱬ◒♩ꜟ╩ ⌐ ╘⁸↓─ ⱬ◒♩ꜟ╩ ™≡⁸ │

╩ ∆╢ ╩ ∆╢ ≢№╢⁹ 
√∞⇔⁸ ≤│⁸ ─ ≢─ ─ ⌐ ╦∑√

≢№╡⁸ ≤│⁸ ─ ≢─ ─ ╩≢⅝╢∞↑ ↄ⇔√

≢№╢⁹╕√⁸ │⁸ ⱬ◒♩ꜟ ⌐ ⇔√ ≤⌂╢╟

℮⌐ ℮╙─≤∆╢⁹ 
⌂⅔⁸ ⌐╟╢ ─ │⁸ ─ │ ─

♃כ♦ │ Ɽꜝⱷכ♃╩ ™≡ │ Ᵽ▬▪☻ ─ ╩

™⁸ ₁─ ⌐╟╡ ∆╢ ≢№╢⁹ 
 
                
                              ⇔√  
                               
                                
                              ⱬ◒♩ꜟ 
                               ╩ ∫√  

ⱬ◒♩ꜟ 
                            

 
                                                          

GPS ─  ♩כꜟ
                     GPS ─  ♩כꜟ

 
                        

 
 

 
   
 
 
 
 
 
 
 
 
 

 
 
VRS  

 
─GPS ≢ ╩ ℮ │⁸ ∏⁸

╙ ╩ ™⁸ ⌐╟╢ ╩ ∆╢⁹ 

⌐╟╡ ╠╣√ 2 ≈─
⅛╠ ╘√ ⱬ◒

♩ꜟ 

╩ ∫√ ⱬ◒♩ꜟ 
 

⌐╟╡ ╠╣√ 2 ≈─
⅛╠ ╘√ ⱬ◒

♩ꜟ 
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                              ⱬ◒♩ꜟ 
                               ╩ ∫√  

ⱬ◒♩ꜟ 
                                  
                                  
  
  
                           GPS ─  ♩כꜟ
                           GPS ─  ♩כꜟ
 
   
                     
 
 
 
 
 
                            ─  
                              ⱬ◒♩ꜟ│ ⇔≡™╢ 
 
 
 
 

─GPS ≢ ╩ ℮ │⁸ ∏⁸

╙ ╩ ™⁸ ⌐╟╢ ╩ ∆╢⁹ 
 

FKP  
 

VRS ⌐⅔↑╢ ─  
VRS ⌐⅔↑╢ ─ ⁸│♃כ♦ ≢ ⇔√ ♃כ♦ │

⁸⇔∞√⁹╢∆≥♃כ♦ ⌐╟╢ ⌐⅔™≡⁸ יִ

─ ≢ ⅜ ≢⌂™ ⌐│⁸ ⅜ ∆╢ ╣⅜№╢─≢⁸

⁸∕╣∙╣─GPS ≢ ╩ ⇔⁸↓─ ╩ ∆╢ ⅜

№╢⁹ ─ ⌐≈™≡│⁸ 25 ─ ∆╢ ⱬ◒♩ꜟ─

╩ ∆╢⁹ 
╕√⁸ ⌐ ╩ ⇔⁸∕─ ≤─ ⱬ◒♩ꜟ╩ ⅛╠

─ ⱬ◒♩ꜟ≤⇔≡ ╡ ℮↓≤│≢⅝⌂™⁹ ⅛╠─ ⱬ◒♩ꜟ

╩ ╢⌐│⁸ ⌐ ≢Ⱡ♇♩꞉כ◒ RTK-GPS ─ ╩ ℮ ⅜№

╢⁹ 

⌐╟╡ ╠╣√ 2 ≈─
⅛╠ ╘√ ⱬ◒

♩ꜟ 
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FKP ⌐⅔↑╢ ─  
FKP ≢─ ⌐╟╢ ≢│⁸ ─ ╩ ⇔⌂™

≤ Ɽꜝⱷכ♃⅜ ⌂╢↓≤⌐⌂╢⁹⇔√⅜∫≡⁸ ─ ⅜ ╩

⇔≡™╢⅛╩ ∆╢⁹ 
GPS ─ ⌐╟╢  
Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸ ⌂ ─GPS ⌐╟╡ ╩

℮√╘⁸ ─ ≤ ⌐⁸GPS ─ ─ ⌐╟╡ ─ ⅜ ⅎ

╠╣╢⁹↓─√╘⁸№╠⅛∂╘⁸ ─ ╩ ⇔⁸ ⌐ ∆╢GPS
⅜⁸ ⅛╠─ ─ ⅜ ⇔™ ─ ╩ ↑╢↓≤⅜ ≢№╢⁹╕√⁸

─GPS ⌐ ↕╣╢ ╩ ⇔⁸ ╩ ℮↓≤╙ ≢№

╢⁹ 
⌐⁸GPS ─ ⅜ ⌐ ╓∆ │⁸DOP Dilution Of 

Precision ≤™℮ ≢ ↕╣╢⁹DOP│⁸ ⌐╟∫≡╙ ⌂╢⅜⁸ ⌐│⁸

─ ⅜ ≢ ⅜ ⅝ↄ⌂╢≤ ⅜ ∆╢↓≤╩ ⇔≡™╢⁹ 
⇔⅛⇔⁸↓╣│⁸ ⌐№╢ ≡─ ╩ ∆╢ ⌐ ≢⅝╢ ≢№╡⁸

Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸ ─ ⌐╟╡ ╩ ∫≡™╢⁹ 
↓─√╘⁸↓─ ╩ ⌐ ∆═⅝≢⌂ↄ⁸№ↄ╕≢⁸ ─GPS

⅜ ∆╢ ─GPS ⌐╟╢ ╩ ∆╢ ≤⇔≡ ∆═

⅝≢№╢⁹ 
ⱷכ◌כ⌐╟╡ ─ ┘ ⅜ ⌂╢ ╙№╢⅜⁸ ⱷכ◌כ≢ ⇔≡

≢⅝╢ ╩ ⇔≡™╢⁹ 
╩ ℮√╘⌐│⁸ ─↓≤⌐ ∆╢⁹ 

) ∫√GPS ─ ≢│ ⇔⌂™⁹ 
) ─GPS ⅜⌂╢═ↄ ™ ≢⅝╢ ╩ ┬⁹ 
) ╩╗╛╖⌐ ↄ⇔⌂™⁹ 
GPS ─☻♃♥▫♇◒ ≢│⁸ ⌐╦√∫≡⁸GPS ⅛╠ ╩

⇔≡⅔╡⁸↕╠⌐⁸ ⇔√ ≡─ ╩ ∆╢↓≤⅛╠⁸ ─ ╛ ה

⌐╟╢ │ ↕╣⁸ ⌐ ─ ™ ⱬ◒♩ꜟ╩ ╢↓≤⅜≢⅝╢⁹ 
⌂⅔⁸RMS Root Mean Square ≤│⁸GPS ⌐╟╢ ╩

∆ ≢№╢⁹ 
ⱴꜟ♅Ɽ☻─  
ⱴꜟ♅Ɽ☻≤│⁸GPS ⅛╠ ↕╣√ ⅜⁸ ≢ ⇔≡⁸GPS▪fi♥

♫⌐ ∆╢ ≢№╢⁹↓╣⌐╟╡GPS▪fi♥♫≢│⁸GPS ╟╡ ∆╢

≤ⱴꜟ♅Ɽ☻⌐╟╡ ╣≡ ∆╢ ╩ ∆╢↓≤⌐⌂╢⁹ 
↓─ │⁸ ─ ⁸ ∆╢ ─∏╣ ─ ≤⌂╢⁹ 

─ ≢ ╩ ℮ │⁸ ─ ⌐╟∫≡│⁸ ⅜ ⅝ↄ

⌂╡⁸ ─ ─ ≢ ℮ ≢│⁸™╤™╤⌂ ⅛╠─ⱴꜟ♅Ɽ☻⅜

ⅎ╠╣╢⁹↓─√╘⁸ ─ ⅜ ↄ≡╙⁸ ⅜ ∆╢↓≤⅜№╢⁹ 
∕─ ∕─╙─╩ ⇔≡ ∆╢↓≤│ ≢№╢⁹ 
⌐⁸Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸☻♃♥▫♇◒ ⌐ ═

⅜ ⌐ ™√╘⁸ ⌐ⱴꜟ♅Ɽ☻⌐╟╢ │ ⅝ↄ⌂╢⁹ⱴꜟ♅Ɽ☻─

╩ ↑≡™╢⅛╩ ∆╢ ≤⇔≡⁸ⱴꜟ♅Ɽ☻╩ ↑╢ ⌐⌂∫√ ⁸ ⇔ↄ

GPS ─RTK ⅜ ∆╢⁹ⱴꜟ♅Ɽ☻─ ╩ ↑√ ╩⇔⌂™
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√╘⌐╙⁸ │⁸ ─Ᵽꜝ♠◐⌐ ╩ ℮ ⅜№╢⁹ 
ⱴꜟ♅Ɽ☻─ ╩ ⌐∆╢√╘⌐│⁸ ─↓≤⌐ ∆╢⁹ 
) ─ ™≤↓╤≢│⁸ ⌐╟╡⁸TS ─ ╙ ∆╢⁹ 
) ─ ⌐│⁸ ╩∏╠⇔≡⁸ ┘ ╩ ℮⁹ 
) ─ ™GPS ⅛╠─ │⁸ⱴꜟ♅Ɽ☻⅜ ⇔╛∆™─≢⁸ ─

⌐ ⇔≡⁸ ⌂ ╩ ┬⁹ 
◄ⱳ♇◒ 

◄ⱳ♇◒⌐≈™≡│⁸ ⱷכ◌כ≢ ⅜ ⌂╢⅜⁸↓↓≢│⁸ GPS ⅛

╠ ⌐ ∆╢ ─ ╩1◄ⱳ♇◒≤⇔≡™╢⁹ ≢│⁸

♃כ♦─ ≢10◄ⱳ♇◒ ─ ≢№╢⅛╠⁸ ⌐ ⅜⌂↑

╣┌⁸ ☿♇♩─ │⁸10 ≢ ∆╢↓≤⌐⌂╢⁹√∞⇔⁸ │⁸ Ᵽ▬

▪☻─ ╛ ─ ≢№╢↓≤╙ ⅎ╠╣╢─≢⁸FIX ⅜ ╠╣≡™╢─╩

⇔⁸⅛≈⁸ ⅜⁸ ≢№╢⅛╩ ⇔≡ ℮⁹ 
▪fi♥♫ⱳכꜟ─  

⅜ ⇔⌂™ ≤⇔≡⁸▪fi♥♫─ ⅜ ⌐╟╢↓≤⅜ ™⁹ 
▪fi♥♫ⱳכꜟ╩ ≢ ⅎ⌂™≢ ⇔≡╙⁸ ⁸ ⌐ ⇔≡™╢╟℮

⌐ ∂╠╣╢⅜⁸GPS▪fi♥♫│▪fi♥♫ⱳכꜟ─ ⌐ ↕╣≡™╢√╘⁸ cm
─ ≢┤╠≈™≡™╢↓≤⅜ ™⁹⇔√⅜∫≡⁸ ─ ╩ ™≡⁸▪

fi♥♫ⱳכꜟ╩ ⌐⇔∫⅛╡≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 
Ᵽ▬▪☻─  

Ⱡ♇♩꞉כ◒ RTK-GPS │⁸ GPS ≢ ℮⅜⁸

Ᵽ▬▪☻╩ ∆╢√╘⌐ ℮OTF On The Fly │⁸L ⁸L
⌐⅔↑╢ ╩ ⇔≡⁸ Ᵽ▬▪☻╩ ∆╢ ≢⁸

─ ≢ ⅜ ∆╢⁹ ⅜ ⇔ↄ ™ │⁸ⱴꜟ♅Ɽ☻ ─ ≢

Ᵽ▬▪☻─ ╩ ∫≡™╢↓≤╙ ⅎ╠╣╢─≢⁸ ⅜ ™ ⁸

⅜ ↄ≢⅝╢ ≢⁸ ∆╢↓≤⅜ ╕⇔™⁹ 
─♃כ♦ ⌐≈™≡ 

Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸ ╟╡ ─ ─

─ ╩ ⇔≡ ↕╣√ ♃כ♦ │ Ɽꜝⱷכ♃╩ ∆╢⁹ 
⌐│⁸ ╩ ™╢↓≤⅜ ™⁹⇔⅛⇔⁸ ≡─ ≢ ⅜ ≢⅝

╢≤│ ╠⌂™─≢⁸№╠⅛∂╘⁸ ☻ⱦכ◘─ ⅛ ⅛╩ ∆╢ ⅜№╢⁹ 
╕√⁸ ≢│⁸ ╩ ∆╢√╘⁸ ≢ ⇔≡™╢ ─

╩ ╟╡ ⇔⁸ ╩ ≡╢↓≤⅜ ≢№╢⁹ 
10 ─√╘─  

Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸ ⅜ ⌐ ™√╘⁸ ─╟℮

⌐ ∆╢GPS ─ ╡ ╦╡╛⁸ⱴꜟ♅Ɽ☻ ─ ⌐╟╡ ⅜ ∆╢↓≤

⅜ ⅎ╠╣╢⁹↓─√╘⁸ ⌂╢ ╩ ⇔≡⁸ ☿♇♩─ ∆╢ ⱬ◒♩

ꜟ─ ╩ ∫≡ ⁸ │ ⌂╢ ≢ ⇔√ ⱬ◒♩ꜟ─ ╩

∫≡ ∆╢⁹ 
⌂⅔⁸ ⌐⅔™≡│⁸ Ᵽ▬▪☻─Ⱶ☻ⱨ▫♇◒☻⅜№∫√

─♅▼♇◒╩ ⌂╙─⌐∆╢√╘⌐⁸ ⌂╢ ≢ ⇔√ ☿♇♩─

∆╢ ⱬ◒♩ꜟ─ ╩ ℮⁹ 
─√╘─ │⁸ ⅜ ⇔≡⅛╠ ℮↓≤⅜ ≢⁸ ⇔√ ─
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⅜ ⇔√ ⁸GPS ─ ⅜ ⌐ ⇔≡⅛╠⁸ ─√╘─ ╩

∆╢↓≤⌐╟╡⁸ ≢⅝╢ ⅜ ╠╣╢⁹╕√⁸▪fi♥♫ ╩ ⅎ╢↓≤≢⁸▪

fi♥♫ ─ ─ ╩ ℮↓≤╙ ≤⌂╢⁹ 
 

25  

─  
│⁸ ⱬ◒♩ꜟ─ │ ⌐╟╢☿♇♩ ─ ⌐╟╡

℮⁹ ╩ ╘╢ ⌐│⁸ ⌐≈™≡ ∆╢⁹ 
╩ ╘╢ │⁸ ⱬ◒♩ꜟ─ ⌐ ╩ ╘≡⅛╠⁸∕─

⌐  ╩ ∂≡⁸ ─ ─ ǤN ⁸ ─ ─

ǤE ⁸ ↕ ─ ǤU ⌐ ⇔≡ ⌐№╢⅛╩ ∆╢⁹ 
☿♇♩ ─ │⁸ ╩ ∆╢ ⱬ◒♩ꜟ⌐≈™≡ ℮⁹ ≢

│⁸ ⇔√ ⱬ◒♩ꜟ─ ⌐ ∆╢⁹ 
                                
                               
 
 
 
 
 
 
 
 
 
 

─  
                  

 
 
 
 
 
 
 
 
 
 
 
 
 
                 

⌐╟╢ ─  
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⌐╟╢ ─ │⁸ ╙ ─ ╩ ⇔

≡⁸ ─ ⱬ◒♩ꜟ─ ╩ ∆╢⁹ 
 
 
 
 
 
 

28  

≢│⁸ ⌐ ∆╢ ה ╩⁸Ⱡ♇♩꞉כ◒ RTK-GPS
╩ ™≡ ≢ ⇔⁸ ≡⇔≥♃כ♦ ∆╢╙─≢⁸∕─ ⁸ כ♦√⇔

♃╩ ⇔⁸ ╩ ∆╢⁹ 
TS №╢™│ RTK-GPS ─ ⁸ ─ ╩ ⌐⇔≡ ╩ ╘╢⁹↓─

√╘⁸ ─ ≤─ │ ↕╣╢⁹ ⁸Ⱡ♇♩꞉כ◒ RTK-GPS
─ ⁸ ╩ ⌐⇔≡™╢√╘⁸ ∏⇔╙ ─ ≤│

⅜ ╣╢≤│ ╠⌂™⁹ 
⇔√⅜∫≡⁸ ≤─ ╩ ╢⌐│⁸ ─ ≤Ⱡ♇♩꞉כ◒ RTK-GPS

≢─ ≤─ ╩ ╘⁸∕╣╩ ∆╢ ⅜№╢⁹ 
⌂⅔⁸ ≢│⁸ ≤─ │ ⌐ ∂√ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

 
29  

Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ∆╢ ≢⁸Ⱡ♇♩꞉כ◒ RTK-GPS
⌐╟╢ ⅜ ⌂ ≢│⁸ ⌂ ⌐Ⱡ♇♩꞉כ◒ RTK-GPS
⌐╟╡ TS ╙⇔ↄ│ ╩ ⇔⁸↓─ ╟╡ TS ╩ ™╢ ⁸

⌐╟╢ ╩ ∆╢⁹╕√⁸ ─ ≢Ⱡ♇♩꞉כ◒ RTK-GPS ╩

™╢ │⁸ ⁸ ⁸ ⁸TS ⁸♦▫☺♃ꜟⱴ♇

Ⱨfi◓ ┘ ─ ─ ⌐⅔™≡ ∆╢⁹ 

35  

  
─ ה ≢│⁸ ─ ⅛╠ ⌐╟╡ ↕╣╢⁹⇔⅛ 

⇔⁸Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸ ≤ ⌂∫√ ≢ ↕╣╢⁹VRS
≢│ ⅛╠─ ≤⌂╢⅜⁸ ⌐ ⅜ ↕╣⌂↑╣┌⁸

⅛╠─ ⌐│⌂╠⌂™⁹╕√⁸FKP ≢│ ⅛╠─ ≤⌂╢─≢⁸

⅛╠─ ≤⌂╢↓≤⅜ ™⁹™∏╣╙ ─ ה ≤│ ⌂

╡⁸ ─ ≤│ ⌐ ≤ ⅜ ↕╣╢↓≤⌐⌂╢⁹↓╣╠⌐

∆╢▬ⱷ⁸│≡⇔≥☺כ ⌐⅔↑╢ ⌐⅔™≡⁸ ─ⱷ☻ⱴכ

◒⌐╟╡ ╩ ∆╢₈ ₉≤™℮╙─⌐ ≡™╢⁹ 
↓─↓≤⅛╠⁸Ⱡ♇♩꞉כ◒ RTK-GPS ⌐╟╢ ה ─ ╩⁸₈

₉≤™℮⁹ 
─  

    35 1 ─ ≤│⁸ ⁸ ⁸TS ⁸ │ ⁸ ⁸

⁸ ⁸ ⌂ ╩ ╗⁹ 
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Ⱡ♇♩꞉כ◒ RTK-GPS ─  
GPS Ⱡ♇♩꞉כ◒ RTK-GPS

3km
 
≤│⁸ ┘ FIX ╩ ╢√╘⌐ Ᵽ▬▪☻╩ ╘ ∆↓≤╩™℮⁹╕

√⁸ ♃כ♦ │ Ɽꜝⱷכ♃─ ≤│⁸ ╩ ⇔ ⇔≡⁸

♃כ♦ │ Ɽꜝⱷכ♃╩ ∆╢↓≤╩™℮⁹√∞⇔⁸ ♃כ♦

│ Ɽꜝⱷכ♃─ ⅜ ╦╣√ ⁸ ⅜ ⇔≡ ╦╣╢⁹ 
⌐ ∆╢ │⁸RTK-GPS ≤ ⌐ ─ ≢ ™ⱡ▬☼╛

ⱴꜟ♅Ɽ☻─ ╩ ⅝ↄ ↑⁸ Ᵽ▬▪☻─ ╩ ╢↓≤⅜№╢⁹ Ᵽ

▬▪☻╩ ∫≡ ⇔√ ⁸ ⅜ ⇔ ⅜ ⅝ↄ ∆╢≤≤╙⌐⁸

─ ⅜ ⅝ↄ⌂╢⁹Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸ Ᵽ▬▪☻

╩ ⇔≡⇔╕℮≤ ⅜ ⌐ ™√╘⁸ Ᵽ▬▪☻╩ ∫√╕╕ ╩

⇔≡⇔╕℮ ╣⅜№╢⁹↓╣╠╩ ←⌐│⁸ ╩ ⅎ≡ ☿♇♩─ ╩

℮↓≤⅜ ≢№╢⁹⇔⅛⇔⁸Ⱡ♇♩꞉כ◒ RTK-GPS ≢│⁸ ╩

ⅎ≡ ה ≢ ☿♇♩─ ╩ ℮↓≤│ ≢№╢⁹ 
⇔√⅜∫≡⁸ ╩ ℮ ≢│ ☿♇♩─ ╩ ∫≡⁸☿♇♩ ⅜

⌐№╢↓≤╩ ⇔≡⅛╠⁸ ─ ⌐ ∆╢ ╩ ╡ ╣√⁹

√∞⇔⁸ ╩ ℮ │⁸ ⅜ ⌐╦⅛╢ ≢☿♇♩ ─

╩ ℮⁹ 
┘  

35 11 5 ─ ─ ⌐│ ⌐ ∆╙─⅜№╢⁹ 
① Ⱬꜟⱴכ♩  
② ▪ⱨ▫fi  
③ ╖ ↑ ⌐╟╢  

 
① Ⱬꜟⱴכ♩  

Ⱬꜟⱴכ♩ │⁸X ┘ ─◦ⱨ♩ ⁸ כ♃◒□ⱨꜟכ◔☻⁸

─ Ɽꜝⱷכ♃╩ ╘≡⁸ ─ ─ ╩ ╘╢⁹ 

θ

▲
▲

▲

▲

●

כ♃◒□ⱨꜟכ◔☻
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│⁸ ≢ ⅎ╢ ⅛╠ ↄ⁹ 
YSXSxX Z הה qq sincos -+=  

YSXSyY Z הה qq cossin ++=  

⁷⁷⁷⁷⁷

⁷⁷⁷⁷

⁷⁷⁷⁷כ♃◒□ⱨꜟכ◔☻

─⁷⁷⁷⁷

─√∞⇔⁸

YX

S
Yy
Xx

,
q

 

 
② ▪ⱨ▫fi ┘③ ╖ ↑ ⌐╟╢ ─ │⁸₈ 2000 ⌐

℮ ⱴ♬ꜙ▪ꜟ₉ 37 ─ ╩ ↕╣√™⁹ 
 

╕√⁸ 35 11 6 ─ ─ ⌐│ ⌐ ∆╙─⅜№╢⁹ 
① ◦ⱨ♩  
② ≢─ ◦ⱨ♩  
③ ╖ ↑ ⌐╟╢  

─ ─ ⌐⁸ ╩ ℮₈Ᵽ▬ꜞ♬▪ ₉╙№╢⁹ 
 
50  

│⁸ ─℮∟⁸ ⁸ ⁸ ⁸ ⁸

╩ ╖ ╦∑√ ╩ ™╢⅛⁸ │∕╣╠─ ╩ ⇔≡ ℮

≢№╢⁹ 
⌐ │⁸ ⌐ ╦╢ ⁸ │∕╣╠─ ─√╘⌐ ⌐

∂≡ ╦╣╢╙─≢№╢⁹ ⌐│⁸ ⁸ ⁸ ⁸ ─ ⁸

⁸ ╩ ⇔≡™ↄ ≢ ⌂ ╩ ╢√╘─ ╩ ⇔≡

≤™℮⁹ 
 

51  

│⁸ ⁸ ⁸♩fiⱠꜟ⁸ ⁸♄ⱶ⁸ ⁸ ⌐ ∏

∆╢╙─≢№╢⁹↓╣╠─ ≢│⁸ ⌐ ─╟℮⌂ ⅜ ↕╣╢⁹ 
╩ ╢√╘─  

⁸  
≢ ─ ≤⌂╢ ─  
─ ╩ ╢√╘─⇔╜╪ ⁸  

─ ╩ ∆  
─ ⌐ ╦╢ ┘∕─ ─  
─  

≢№╢⁹ ⱴ♬ꜙ▪ꜟ≢│⁸ ⌐ ∫≡ ─ ─ ™

⁸ ┘ ⌐≈™≡Ⱡ♇♩꞉כ◒ RTK-GPS ╩ ⌐

╡ ╣╢ ─ ╩ ⇔√⁹ 



 

51   

57  

≤⌂╢ ─ │⁸ ─ ⁸ ─ ╩ ╘╢ ⅜

™⁹↓─√╘⁸ ─ ╩ ⌐ ≢⅝⌂⅛∫√╡⁸ⱴꜟ♅Ɽ☻─ ⅜ ⇔™

⅜ ⅎ╠╣╢⁹Ⱡ♇♩꞉כ◒ RTK-GPS ─ ⌐│ ⌂ ⅜ ≢№

╢⁹↓─╟℮⌂ ≢│⁸TS ⌐╟╢ ─ ╩ ∆╢⁹ 
 

58  

  RTK-GPS ⅜ ≢№╢↓≤│⁸ ⌐⅔↑╢ ╩ ≈ ╩

⌐ ∟ ∆╢↓≤⅜ TS ╩ ™╢ ⌂≥⌐ ═≡ ⌂ ⌐№╢⁹IP ⌂

≥─ ╩ ⇔≡⁸ ─♫ⱦ◕כ♩ ╩ ™≡ ╩ ℮⁹ 
 

63  

Ⱡ♇♩꞉כ◒ RTK-GPS ─ │⁸ ╕∫√ ⌐ ⇔≡ ∟ ⅜

≢⅝╢↓≤≢№╢⁹⇔√⅜∫≡⁸ ⅜ ↕╣≡™╣┌⁸ ≢ ─ ─

⁸ ⌐ ∆╢ │ ⌐ ≢⅝╢⁹╕√⁸ ⌐ ⇔ ⅜⌂ↄ≡╙

⌐ ⅛∫≡ ≢⅝╢≤≤╙⌐⁸ ─ ≢ ≢№╡⁸ ⇔

─ ╩ ≢⅝╢⁹ 
 

73  

≤ ─ │⁸ km ╩ ≤⇔≡™╢√╘⁸ ∆╢ │ 15
≢⁸ ∆╢↓≤≤⇔≡™╢⁹ 

 
81  

₈ ⁸ ┘ ₉│⁸ ⱱכⱶⱭ⁸☺כ

┘ ─◘▬♩≢ ∆╢↓≤⅜≢⅝╢⁹ 
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─   
Ⱡ♇♩꞉כ◒ RTK-GPS  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ה ⁸ │⁸ ≢ ™⁹ 
ה │⁸JST │UTC╩ ∆╢⁹ 
♫♥fi▪ה │⁸ ╩ ∆╢⁹ 
fi│⁸ꜛ◦♇☿ה ─ ─ ≢─ ⅛╠ ╕≢╩™℮⁹ 

ה   ─ ≢ ╩ ∫√ │⁸☿♇◦ꜛfi╩ ⅎ≡ √⌂ ╩ ℮⅛⁸ │ 
⌐ ⌐ ∆╢ ╩∆╢⁹ ⁸ ≢╙ ™⁹√∞⇔⁸ ⁸ 

─ ╩ ∆╢↓≤⁹  
ה ≢ ⇔√ ─ ╩ ⅛╠ ╩ ↑⁸ ≤

⇔≡ ∆╢⁹⌂⅔⁸ ≢№╣┌ ⌐ ⇔√ ╩ ∆╢⁹ 
 
 

↓─Ɑכ☺ ┘ ─ │⁸ ⌂ ╩ ⇔≡⅔╡⁸ │№ↄ╕≢

≢№╢⁹ ⌐№√∫≡│ ╩ ∆╢↓≤⁹ 

⁷2003 1 16
☿♇◦ꜛfi ⁷16-A

⁷ủủủủ
⇔√ ⁷L1⁸L2

⁷ủủủ
○○○○○
○○○○○

▪fi♥♫ ○○antenna
▪fi♥♫ ○○○○○
♃כ♦ 1

─ 15

─

9293

8788

9088

9091

9291

9293

9493

9495

9787

2.052

2.052

2.052

2.052

2.052

2.052

(JST)
(JST)

10:50:54

10:57:04

11:02:13

11:07:09

11:19:44

11:31:38

11:37:02

11:45:02

12:19:39

8788

9088

9091

9291

9787

9493

9495

9795
9795

2.052

2.052

2.052

10:50:41

10:56:53

11:02:02

11:06:58

11:19:33

11:31:25

11:36:51

11:44:50

12:19:28

8

▪fi♥♫
( )

8

8

8

8

8

8

8

7
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⁸ ה ─  
Ⱡ♇♩꞉כ◒ RTK-GPS  

 

 
 
 
 
 
 
 
 
 
 

⇔√ GRS 80
⇔√ L1 L2

○○○○
♪כ⸗ ○○○○

☿♇◦ꜛfi 16-A
♃כ♦ (JST)

(JST)
15

1 ○○○

○○○○○ (○○○○)
m

1 2
⁷⁷ ⁷35° 44′35.754″ ⁷⁷ ⁷35° 44′35.55393″
⁷⁷  140° 12′15.3576″ ⁷⁷  140° 12′13.23971″

m m

1 2
m m
m m
m m

─ FIX
DX(m) DY(m) DZ(m) (m)

1 2

ה
DX DY DZ

DX
DY
DZ

RMS m

2003 1 16
2003 1 16

10:50:41
10:50:54

0.001

8788

2.052

33.816 41.091 -7.368 53.724

2.257562E-06

44.774

-1.206714E-06
3.560353E-06
8.063195E-07 3.195730E-06

-3982051.022
3317217.565

40.728

-1.964262E-06

3705134.373

-3982017.206
3317258.656
3705127.005
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☿♇♩ ─ ⱬ◒♩ꜟ  

⌐ ⇔√  35°44Ź46.4524ź 
140°11Ź58.5037ź 

No. 
 

  

1☿♇♩ 
(DX,DY,DZ) 

2☿♇♩ 
(DX,DY,DZ) 

 
(DX,DY,DZ) 

 
(ǤN,ǤE,ǤU) 

 
(ǤN,ǤE,ǤU) 

☿♇◦ꜛfi  
1☿♇♩ 
2☿♇♩ 

8721 
87 

8921 
89 

155.054 
-63.460 
109.005 

155.057 
63.460 

109.014 

-0.003 
0.000 
0.009 

-0.009 
0.002 

-0.003 

0.020 
0.020 
0.030 

317A 
317B 

8722 
89 

9122 
91 

155.101 
63.638 

109.134 

155.097 
63.641 

109.133 

0.004 
-0.003 
0.001 

0.004 
0.000 

-0.003 

0.020 
0.020 
0.030 

317A 
317B 

9123 
91 

9323 
93 

148.540 
44.044 

119.220 

148.533 
44.050 

119.215 

0.007 
-0.006 
0.005 

0.009 
0.000 

-0.005 

0.020 
0.020 
0.030 

317A 
317B 

9324 
93 

9524 
95 

75.619 
-84.552 
156.633 

75.616 
-84.549 
156.638 

0.003 
-0.003 
-0.005 

-0.001 
0.001 

-0.006 

0.020 
0.020 
0.030 

317A 
317B 

9525 
95 

9725 
97 

47.224 
-117.486 
154.805 

47.227 
-117.497 
154.805 

-0.003 
0.011 
0.000 

-0.004 
-0.007 
0.008 

0.020 
0.020 
0.030 

317A 
317B 

 
ⱬ◒♩ꜟ─  

☿♇◦ꜛfi 318A 
⌐ ⇔√  35°44Ź46.4524ź 

140°11Ź58.5037ź 
No. 

 DX DY DZ 

8741 
87 

VRS1 0.135 0.249 -2.172 

VRS1 8921 
89 

154.923 63.213 111.176 

8921 
89 

VRS2 -0.893 0.587 1.882 

VRS2 8741 
87 

-154.151 -64.063 -110.885 

ǤX⁸ǤY⁸ǤZ     0.014 -0.014 0.001 
ǤN⁸ǤE⁸ǤU   0.012 0.002 -0.015 
ǤN⁸ǤE⁸ǤU  0.040 0.040 0.060 
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─  

ה ⁸ │⁸ ≢ ™⁹ 
ה │⁸JST │UTC╩ ∆╢⁹ 
♫♥fi▪ה │⁸ ╩ ∆╢⁹ 
fi│⁸ꜛ◦♇☿ה ─ ─ ≢─ ⅛╠ ╕≢╩™℮⁹ 

ה   ─ ≢ ╩ ∫√ │⁸☿♇◦ꜛfi╩ ⅎ≡ √⌂ ╩ ℮⅛⁸ │ 
⌐ ⌐ ∆╢ ╩∆╢⁹ ⁸ ≢╙ ™⁹√∞⇔⁸ ⁸ 

─ ╩ ∆╢↓≤⁹  
ה ≢ ⇔√ ─ ╩ ⅛╠ ╩ ↑⁸ ≤

⇔≡ ∆╢⁹⌂⅔⁸ ≢№╣┌ ⌐ ⇔√ ╩ ∆╢⁹ 
ה ≤│⁸VRS ≢│ ╩⁸FKP ≢│ ╩ ∆⁹ 

 
⌂⅔⁸ ≤ ≢│ ─ ─ ⅜ ⌂╢↓≤⅜№╢⁹ 

Ⱡ♇♩꞉כ◒ RTK-GPS
⁷ ⁷

☿♇◦ꜛfi ○○○○
⁷ ○○○○

○○○○
○○○○

▪fi♥♫ ▪fi♥♫ ○○○○
⇔√ L1 L2 ⇔√ L1 L2

♃כ♦ ♃כ♦

▪fi♥♫

10:16:53
10:28:33
10:28:43
10:44:46
10:44:56

10:04:12
10:04:22
10:09:47
10:09:57
10:15:23
10:15:33
10:16:43

11:04:53

11:03:03

2004 12 8

2.065

2.065

1
15

5

5

6

7

7

5

2.065

5

5

6

2.065

2.065

2.065

3-3266-1

3-3266-2

2.065

2.065
11:03:13

11:05:03

3-3251

3-3261

3-3246-2

3-3246-2

3-3250

3-3250
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                                ─  

 
ה ⌐│⁸RMS │ ⅛╠ ╠╣√ ╩ ∆╢⁹ 
 
 

Ⱡ♇♩꞉כ◒ RTK-GPS
⁷ ⁷

♁ⱨ♩►▼▪ ○○○○
⇔√
⇔√
⇔√ L1 L2

♪כ⸗ ○○○○

○○○○
9

m   35°35′56.29981″ X m
m 139°38′58.70033″ Y m
m m Z m
m
m

=
Fix Y=

S=

=
Fix Y=

S=

=
Fix Y=

S=

=
Fix Y=

S=ǤZ= -171.095 269.305 =
ǤY= 206.949 -16816.233 =3-3250
Ǥ = 21.307 -44683.500 = 47.650

= 11.003
= 36.639
= 47.642

3-3250
Ǥ = 21.295 -44683.511
ǤY= 206.936 -16816.215
ǤZ= -171.108 269.302

294.172
-63.599

294.160
-63.609 = 11.623

3-3246-2
Ǥ = 195.364 -44551.435
ǤY= -16995.127
ǤZ= 358.756

-44476.178

Ǥ =

-16644.353
14.855
36.638
51.493

ǤY=

= 48.277
= 36.654

36.639
11.011

2004 12 8

51.493

-3956873.07
3361656.185
3692132.267

3-3246-2
195.352
m m

ǤZ=

-44551.436
-16995.128

358.757

m
=
=
=

48.296
36.654
11.642
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♩♇☿ ה ─ │⁸ΔN⁸ΔE⁸ΔU╩ ≤⇔⁸X⁸Y ⁸H ─

≢╙ ≤∆╢⁹ 
─ ה ☿♇♩─ │⁸ ☿♇♩ ╩ ≤⇔⁸ ☿♇♩ │ ∆╢⁹ 
│ ה ☿♇♩ ╩ ≤⇔⁸ ☿♇♩ ╩ ∆╢⁹ 
│ ה ☿♇♩─ ╩ ∆╢⁹ 
⁸∟℮─ ה ─ │⁸ ≤ ⌐⁸ ☿♇♩ │

≤⇔≡ ∆╢⁹ 
⌂⅔⁸VRS ─℮∟ ╩ ↕∑╢ ─ │⁸ ≤ ⌂╢⁹ 

ה  

☿♇♩ ─ ┘

○○○○ Δ Δ m m

○○○○ Δ Δ m

○○○○ Δ Δ m

11.003

3-3250
X -44683.511 -44683.500 -0.011 -44683.511

-16995.128 -16995.127 -0.001 -16995.128
-0.001 -44551.436

0.0300.020 ΔH=

3-3250

m
m

11.011

m m

11.011
-16816.215

-44551.435
-16995.127

-44683.500
-16816.233

-44683.500
-16816.233

-44551.436

11.623
-16995.128

-0.001

X
Y

-0.011
0.018

-44551.435

-44683.511
0.019

-0.008

3-3246-2
X -44551.436 -44551.435

m

Y

H

m

0.020

m m

-0.0013-3246-2
H 11.642 11.623

X
Y -16995.127

-16816.215Y -16816.215 -16816.233 0.018

m m
m

m

3-3246-2
X -44551.436 -44551.435
Y -16995.128 -16995.127

-0.001 -44551.436
-16995.128-0.001

3-3250
X -44683.511 -44683.500
Y -16816.215 -16816.233

-0.011 -44683.506
-16816.2240.018

0.020
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≤ ─

+ m
+ m

+
-

+ m0.050

X=
Y=

(m)
-44551.442
-16995.140

0.6123
1.7437

 0° 0 5.27277″
 0° 0 6.45205″

301
301

11.693=

-44851.813 =

(m)

=

10.857
302 Y= -16580.518
302 X=

20.465
303 Y= -16322.661
303 X= -44320.097

304 X= -44129.854 =
304 Y= -16845.632

-44475.492 =

22.027

=

9.838
1 Y= -16645.873
1 X=

9.730
2 Y= -16649.361
2 X= -44483.435

3 X= -44480.438 =
3 Y= -16649.736

-44488.683 =

9.732

=

9.606
4 Y= -16643.535
4 X=

9.677
5 Y= -16639.670
5 X= -44489.121

6 X= -44480.698 =
6 Y= -16635.308

-44480.590 =

9.868

=

9.586
7 Y= -16635.206
7 X=

9.899
8 Y= -16690.283
8 X= -44452.938

1.0000019821
1.0000366998
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+ m
+ m

+
-

X(m) X(m) X(m) X(m)
Y(m) Y(m) Y(m) Y(m)

1.0000019821

0.6123
1.7437

 0° 0 5.27277″
 0° 0 6.45205″

S(m)

301 301 -44551.442
-16995.140

0.008
0.005

302 302

-44551.442
-16995.126

-44851.812
-16580.503

-44851.813
-16580.518

-44551.450
-16995.145

-44851.807
-16580.514

-0.006
-0.004

0.009

0.007

303 303 -44320.116 -44320.097 -44320.102 0.005 0.006-16322.676 -16322.661 -16322.664 0.003

304 304 -44129.845 -44129.854 -44129.847 -0.007 0.008-16845.625 -16845.632 -16845.628 -0.004

1 1 -44475.495 -44475.492
-16645.869 16645.873

2 2 -44483.438 -44483.435
-16649.357 -16649.361

3 3 -44480.441 -44480.438
16649.732 -16649.736

4 4 -44488.687 -44488.683
-16643.531 -16643.535

5 5 -44489.687 -44489.121
-16639.666 -16639.670

6 6 -44480.702 -44480.698
-16635.304 -16635.308

7 7 -44480.594 -44480.590
-16635.202 -16635.206

8 8 -44452.940 -44452.938
-16690.278 -16690.283

1.0000366998
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(m) (m) (m)

302 302 10.816 10.857

303 303 20.423 20.465

304 304 21.970 22.027

1 1 9.788 9.838

2 2 9.680 9.730

3 3 9.682 9.732

4 4 9.556 9.606

5 5 9.627 9.677

6 6 9.818 9.868

7 7 9.536 9.586

(m) (m)

301 301 11.643 11.693

(m)

0.050
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≤ ─ ─

9

-16645.869

(m)

-44435.594
-44475.495

(m)

○○○

Y1

39.901

286.008
Y2

305
  305   

-16359.861

X1
X2

-44435.594 39.898-44475.492
-16359.861 286.012-16645.873

0.003

-0.004

0.005

288.781

○○○○

☿♇◦ꜛfi

-31.189 -31.204 0.012 0.020
-24.495 -24.490 -0.007 0.020
-6.447 -6.452 -0.009 0.030
14.421 14.438 -0.001 0.020
34.672 34.673 0.013 0.020

-18.342 -18.349 0.013 0.030
12.672 12.663 0.008 0.020
47.437 47.447 0.001 0.020

-32.370 -32.371 -0.010 0.030
41.484 41.471 0.010 0.020
26.412 26.422 -0.002 0.020
18.640 18.639 -0.013 0.030

1451
NO145

1441
NO144

066K
076L

066L
076K

077H
076N

066A
062B

0971
NO097

0961
NO096

1021
NO102

1011
NO101

⁷
ǤN ǤE ǤU

0911
NO091

0921
NO092

DX DY DZ DX DY DZ




