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⅜  ǶǟȈǲ 

 

 ὕ ˗ ǵ ǯ  

ὕ ˗ ǵ  

─ │ ⌂ ╩ ⅎ≡⅔╡⁸ ⁸↓℮⇔√ ⅛╠ ╩ ∆╢

√╘⌐│⁸ ─ ™ ─ ⁸ ─ ≤ ─ ⁸ ─ ─

─ ⌐ ∆╢ ⅜№╢⁹↓╣╠─ ─ ─√╘⌐│⁸ ─ ⌂

╛ ╕⇔™ ╩ →≡™╢ ─ ╩ ⌐ ⇔√ ▬ⱡ

ⱬכ◦ꜛfi⌐ ╡ ╗↓≤⅜ ≢№╢⁹ 

↓℮⇔√↓≤╩ ╕ⅎ⁸ ה ה ─ ⅛╠⌂╢₈ ▬ⱡⱬ

fiꜛ◦כ ₉⌐⅔™≡⁸☻ⱴכ♩ ╩ ⌐ ⇔⁸ ─

┼─☻ⱴכ♩ ─ ╩ ╘╢⁹ 

╕√⁸↓─ ╡ ╖╩ ∂⁸ ⅜ ℮ ⌂≥⌐╟╢ ╩ ∆╢⁹ 
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ὕ Кὦ 

Ū ᷂ʣɪɶȴǵὕ  

╩◙כ꜠ ™√ ─ ה ─  

     

₈Ᵽ♇◒Ɽ♇◒ BLS)♫ꜗ◐☻◙כ꜠
)₉╩ ⇔⁸ ╩♃כ♦
─♃כ♦─⧵⁸⇔ ⌐≈™≡
 

ᵑ  
ᵒ ╢╟⌐◙כ꜠  
ᵓ  
ᵔ ─♃כ♦  
ᵕ ─♃כ♦  

 

ū ɓȡɶɩɇ ͬ ǵὕ  

─ ⱨ▫כꜟ♪⌐⅔↑╢ ─ ה ─  

     

─ ⱨ▫כꜟ♪⌐
⅔↑╢ ╩ ∆╢√╘⁸
⌂ ─ ה  

ᵑ ─ ≤ R4  
ᵒ ─ R4  
ᵓ ⌐╟╢▬fi♃כⱠ♇♩ ─
─ ≤ R5₉ 

ᵔ  ⌐╟╢ ─ ─ ≤
R5  

 

Ŭ ȩɧɶɜɶȫɱȮ ̂ɍɶɗȷȽǵὕ  

↑ ─ ≤ ─♃כ♦ ─ ─  

     

◓fi◐כⱴכꜝ◌ Ɫכⱬ
☻♃⌐╟╢ ─ ↑ ─
⁸ ─♃כ♦ ─
⌐≈™≡  

ᵑ ⇔√ ⁸ ⁸ ↑ כⱴכꜝ◌
◐fi◓ ─  

ᵒⱴכ◐fi◓⌐╟╢ ↑ ─ ─ ⁸
↑ ─  

ᵓ ↕╣╢ ─♃כ♦ ─  

 

ŭ ʸẐ Ƞɕɨǵὕ  

▪ⱪꜞ⌐╟╢ ─ ─  

     

☻ⱴכ♩ⱨ◊fi─ ◦☻♥
ⱶ⌐╟╢ ≢─
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ᵑ ▪ⱪꜞ⌐╟╢ ─ ⁸ ─  
ᵒ ─ ─♃כ♦ ⌐ ↑√ ≤─
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ὕ ˗ ǵὕ  

 

̉ᴇ ₴↓ 

ᵑ ⁸ᵒ◙כ꜠ ⱨ▫כꜟ♪ ⁸ᵓ◌ꜝכⱴכ◐fi◓ ⅝Ɫכⱬ☻♃ 

ה       

1  150m 200m  2.1ha  

2  1,000m 1,150m  6.1ha ֿפ  

 

ᵔ ▪ⱪꜞ 

NO   ה   

1 

 

30m   

 

ᵕ○כ● ⅝  

NO   ה   

1  550m 560m  0.23ha  

 

̉ᴇ ₴↓ 

ᵑ  ◙כ꜠

NO   ה   

1 ﬞ  280m 300m ( )  6ha ֿפ  

2  40m 50m  4ha 
 

 

ᵒ ⱨ▫כꜟ♪  

NO   ה   

1 ﬞ  370m 380m  6.8ha  

 

ᵓ◌ꜝכⱴכ◐fi◓ ⅝Ɫכⱬ☻♃ 

NO   ה   

1  1,000m 1,150m  6.1ha ֿפ  

2  40m 50m  4ha 
 

3  30m  3.8ha 
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ᵔ ▪ⱪꜞ 

NO   ה   

1 

 

30m   

 

ᵕ○כ● ⅝  

NO   ה   

1  445m 451m  0.07ha 
 

2  131m 145m  0.12ha  

 

ᵖ♃꞉כꜘכ♄ 

NO   ה   

1  550m 600m  0.16ha 
 

 

ᵗ♪꜡כfi 

NO   ה   

1   80m 90m  5.0ha ֿפ 
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1  ȷɜɶɆ ǵὕ ӓǵ ֗Ǻ  

 

1  3Dwalkerș̓ ǞǦ᷂ʣɪɶȴǲȏȒ К ǵὕ  

פֿ  
 

  

 

─ ⁸ ╩ ⁸ ∆╢≤≤╙⌐⁸ ╩ ∆╢↓≤⌐╟

╡⁸ ⱴכ◔♇♩─ ⌐ →╢⁹ 

 

 ὕ ǯὕ ᷂ 

 

≢│⁸3Dwalker╩ ⇔≡ ─ ╩ ™⁸ ─♃כ♦ ╩ ™⁸

╩ ∆╢⁹ ⱨ꜡כ╩ ⌐ ∆⁹ 
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ǀЕ̱ Ǳ̸ ǁ 

Ū 3DwalkerǲȏȒ  

─ 3D꜠כ◙☻◐ꜗ♫(Paracosm ─ PX- 80)╩ ™⁸ ╩ ™≡ כ♦⁹

♃ ─ ⅛╠ 1 ─ ╩ 10 ≤⇔⁸╕√ Ⱨ♇♅╩ 10 15m⌐≡ ╩

⇔√⁹ 

 

ū Ḹǵ̸  

⌐☻◐ꜗ♫─ ⌐≡ ╩ ™ ⅜♃כ♦ ↕╣╢⁹ ♃כ♦

↔≤⌐☻◐ꜗ♫ ─▪ⱪꜞ◔כ◦ꜛfi⌐╟╡ ⅜ ╦╣╢⁹ │

─ 4 ≤⌂╢⁹ 

 

Ŭ Digital Forest Ǯǵ  

ᵒ⌐≡ ↕╣√ ⌐≥↔♃כ♦ Digital Forest ⌐≡ ╩ ⁹

↕╣√ ⌐│ 5 ╖≢ꜞfi◓♦כ♃⅜ ↕╣⁸ ⁸ ⁸ ⁸ ♃כ♦─

⅜ ↕╣╢⁹ 

 

ŭ ɅɶȽǵ̸  

Digital Forest ─ ◦Ⱶꜙ꜠כ◦ꜛfi ╟╡⁸ ─ ⌂ ╩♃כ♦ ⁹

⁸ ⁸ ≤ ⌐ ─ ╩ ∆╢↓≤≢ ⌐ ↕╣╢⁹ 

 

Ů ǵ̸  

ᵔ≢ ↕╣√Excel ─ꜞ☻♩╩ ™⁸ ─ⱨ◊כⱴ♇♩⌐♦כ♃╩ ⁹ 

 

ὕ ᷂ 

2◌ 10ha 

 

ᵑ 4ha  ᵒ ◔ 6ha  

   

 

  

 

 
 

   
3  
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ὕ  

 

Ū ⁸ʠᾭ 4ha  

 2023 8 7 ( )⅛╠ 8 9 ( )  

8ה 7 8 7 ⅛╠ ≤⇔≡ ╢╟⌐fiכ꜡♪≥

⅛╠─  

8ה 8 8 ⅛╠ 15   3Dwalker⌐╟╢ ◙כ꜠  

8ה 9 8 ⅛╠ 12   3Dwalker⌐╟╢ ◙כ꜠  

 

ū ⁸ʢȯ 6ha  

 2023 8 10 ⁸9 11 ( )⅛╠ 9 13 ( )  

8ה 10 ≤⇔≡ ╢╟⌐fiכ꜡♪≥ ⅛╠─  

9ה 11 8 ⅛╠ 15   3Dwalker⌐╟╢ ◙כ꜠  

9ה 12 8 ⅛╠ 15   3Dwalker⌐╟╢ ◙כ꜠  

9ה 13 8 ⅛╠ 12   3Dwalker⌐╟╢ ◙כ꜠  

 

 

Ū ʤ  

ה ─ ╩ ™⁸ ─ ╛ ╩☻כ◖

⌐ ⇔≡ ∆╢↓≤╩ ≤∆╢⁹ 

ה ⌐│⁸GNSS♃Ⱪ꜠♇♩╩ ⇔⁸♃Ⱪ꜠♇♩

⌐№╠⅛∂╘ ⇔√ ─ ⅜ ↕╣√

╩ ╡ ╪≢⅔ↄ⁹ 

ה ─☻כ◖ ╩ ─ ⌐ ∆⁹↓╣⌐╟

╡⁸ ⌐ ◄ꜞ▪─ ╩☻ⱶכ☼⌐

∆╢↓≤⅜≢⅝╢≤≤╙⌐⁸ ─ ╩ →╢√

╘─ ╩☻כ◖ ∆╢↓≤⅜≢⅝╢⁹ 

ה ⌐ ⇔√ ╩╙≤⌐ ─ ╩

™⁸ ╙ ⇔√ ╩ ∆⁹ 

  



1  ☻ⱴכ♩ ─ ─ ┘  1  3Dwalker╩ ⇔√ ╢╟⌐◙כ꜠ ─  

11 

─  

  

   

 

│ ─≤⅔╡⁹ 

ה ◄ꜞ▪─ ⁹ 

ה ♃כ♦╢∆ ╩ ∆╢≤⁸1 ─ ⅜ 10 ⌐⌂╢◄ꜞ▪╩ ∆╢↓≤

⅜ ╕⇔ↄ⁸ │ ◄ꜞ▪ ╩ 10 ≢ ≢⅝╢◄ꜞ▪ ↑╩ ℮⁹

╕√ ╣⌂ↄ♦כ♃╩ ∆╢√╘⌐⁸3Dwalker─ 10 ─ ╩ ↑√

╩♩כꜟ ∆╢√╘─▬ⱷכ☺╩ ≈⁹ 

ה ∞↑≢│ ⅛╠⌂™ ╛ ─ ⁸ ─ ─ ≤ ─ 

─ ≤⌂╢ ╩ ⁹ 

 

ū  

3Dwalkerה ─ ╩ ╣≡⁸ ≢⅝╢ ≢№╢↓≤╩ ∆╢⁹ 

ה │☻כ◖ 10 ≢ ╕╢╟℮⌐♫ⱦ◕כ♃כ≤ 3Dwalker╩ ℮ ≢

╩♩כꜟ ⇔ ™⁸♫ⱦ◕כ♃כ⅜ ⌐ ⇔√ ╩╙≤⌐ ∆╢⁹

♫ⱦ◕כ♃כ─ ╩ ⅜ ℮╟℮⌐ ∆╢⁹ 
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ₒ ─ ₓ 

│ 2 ≢ ᵑ ≤ᵒ ≤╙⌐ ∂ ≢  

╩3Dwalkerה ℮  1  

≢♩♇꜠GNSS♃Ⱪה ╩♫ⱦ◕כ♩⇔≡ ∆╢  1  

β♪꜡כfi fiכ꜡♪│ ╩ 1  

 

│⁸ ⅜ ≢⁸ ◙כ꜠ ⌐≤∫≡│ ⌐ ≢№∫√⅜⁸

│ ⅜ ⅛≈ ⅜ ⅝ ™≡⅔╡⁸ ╩ →╢☻♩꜠☻⅜ ⌂ↄ ∆╢↓≤

⅜≢⅝√⁹↓╣│⁸ ⌐╙ ╣≡⅔╡⁸ ─ ⅜ ↕╣╢↓≤╙ ╘≡

≢⅝√⁹ 

 

╩ ⇔√ 8 │ 40ϴ╩ ⅎ╢ ≤⌂∫√ ≢№╡⁸

╩ ∫≡ ↄ │ ╩ ∆╢╙─≢№∫√⁹ 

  

כ◙כ꜠  
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│ ≢ ↕╣≡™╢ 

 

Ŭ ̓  

ה GNSS♃Ⱪ꜠♇♩ P8H  

ה  3Dwalker כ♫ꜗ◐☻כ◙כ꜠
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 ὕ ǯ  

ὕ  

ɅɶȽ 

Ū ⁸ʠᾭ 4ha  
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ū ⁸ʢȯ 6ha  
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ǵ ї 

ǀӴ ǵ↔ Ʋ ♄Ʋ Ʋ Ʋ ǱǰǵɅɶȽǯ ̬ ᶫǁ 

 

 

 

 

  

  

893  

  

465  
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1448  

  

323  
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ǀӴ ǵ̬ Ḹǁ 
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ǀӴ ǵ ǁ 

 

 

ǀ ɅɶȽǁ 

─ ╟╡⁸ ∆╢ ⁸ ⁸ ⅜╡─ ⁸ ╩  
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Ū ǵ  

⁸ ⁸ ─  

       

ᵑ  4ha 893  2,798.694 

ᵒ ﬞ 6ha 2,236  3,043.051 

 

⁸  

      

 

 1,223 760.42 

 1,390 938.583 

 1,144 1,099.601 

 3,757 2,798.604 

ﬞ 

 3,392 924.976 

 4,263 1,406.894 

 1,680 711.181 

 9,335 3,043.051 

 

֘ ≤ ⅜╡─ ֙ 

ה  0 2 ╩₈ ₉≤⇔≡ ⇔√╙─⁹ 

ה  2 4 ╩₈ ₉≤⇔≡ ⇔≡╙─⁹ 

ה  100 ╩₈ ₉≤⇔≡ ⇔√╙─⁹ 

 

⁸ ─ │ 3.13 / ≤ ﬞ 1.36 / ≤ ═⅛⌂

╡ ⅝ↄ⌂∫√⁹ │ ⅜ ™Ⱳ◌☻◑≢№╢↓≤⅜ ─ ≈≤ ⅎ╠╣╢

⅜⁸∕╣∞↑≢│ ⅜ 3 / ╩ ⅎ╢≤│ ⅎ⌐ↄ™√╘⁸ ⁸ ⌐≈™

≡ ⇔√ ⁸ ─ ⅜ ↕╣╢⁹ 

ₒ ᵑₓ ╛ ⌐╟╢  

─♃כ♦ ⌐│⁸ ⅜ ⅝™⌐╙⅛⅛╦╠∏⁸ ⅜ ↕™ ─ ≤

⇔≡╙ ↄ⌂™♦⁹╢№⅜♃כ ─ ≤⇔≡⁸ ─ ⌐ ⌂≥

⅜ ™ ╡⁸╕√ ⌐ ─ ─╟℮⌐⁸ ⅜ ⅛∫√⁹↓─ ⁸ ╛

╩ ─ ≤⇔≡ꜞfi◓─ ⅜♃כ♦ ↕╣⁸↓╣⌐╟╡ ─ ╟╡ ⅝

⅜♃כ♦⌂ ↕╣√ ⅜ ⅎ╠╣╢⁹ 

 

ₒ ᵒₓꜞfi◓ ─ⱨ▫♇♥▫fi◓ 

⌐│⁸ ╛ ─ ⌐╟╡⁸ ─ ╩◙כ꜠╠⅛♪▬◘ ↕∑⁸ ─

⌐╟╡⁸ ◙כ꜠─╠⅛ ╠⅛♃כ♦ ╩ⱴ♇♅fi◓↕∑⁸

⅛╠ꜞfi◓ ╩ ℮ ⅜№╢⁹↓─√╘⌐ ⌐ ╩☺◓◙◒ ∆╢

╩ 10 ⌐ ∟⁸⌂╢═ↄ ─№╠╝╢ ╩◙כ꜠╠⅛ ∆╢↓≤⌐ ⇔

≡™╢⁹ 
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◙כ꜠─↓⁸⇔∞√ ⌐╟╢ ⅜⁸ ─ ─ ─ ⇔⅛ ╣≡™⌂⅛∫√

╛⁸ ╛ ≢ ─ ≤⌂╢ ⅜ ≢⅝⌂⅛∫√ ⌂≥≢│⁸ ─ ─

⅛╠ ≈─ ⌐⌂╢╟℮⌐ ≢ꜞfi◓╩ ∆╢↓≤≤⌂╢⁹ 

↓─ ─ ─ ⅛╠ ↕╣√ꜞfi◓ ⅜⁸ ─ ╟╡╙ ⅝⌂ ≤⌂

╢ꜞfi◓ ≤⌂∫√↓≤⅜ ⅎ╠╣╢⁹ 
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ū ǯ ǵ  

ﬞ─ 3ha ≢│⁸ ⅛╠─ ⌐╟╢ ╙ ⇔≡⅔╡⁸

─ ≤ ⇔√ ⅜ ─≤⅔╡≢№╢⁹ 

⁸  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

β ⁸ │⁸ ╩♃כ♦ ⌐ ◦☻♥ⱶ⌐╟╡ ⁹ 

 

↓─ ⁸ ≢│⁸ │╒╓ ⇔√⅜⁸ │ ─ ⅜ ∂√⁹

─ ⁸ │ ⅝⌂ ⅜ ∂⁸ ⌐ ─◙כ꜠ ─ ⅜ ⅛∫√⁹ ≤

⇔≡│⁸ │≢◙כ꜠ ─╖╩ ⌐ ╩ ⇔≡™╢─⌐ ⇔⁸ ≢│⁸↓╣⌐

ⅎ⁸ ╣⁸ ╣ ─ ╩ ⇔≡ ≤⇔≡™╢√╘⁸ ⅜ ╠╣√≤ ↕╣╢⁹ 

⌂⅔⁸ ⌐≈™≡│⁸ ─ ⌐╟╢ │⁸ ⁸ │ ≢ ╦╣≡™╢

↓≤⅛╠⁸ ⌂ ╩ ∆╢√╘⌐│⁸ ─ ≤─ ╩ ℮ ─ ⅜

≤⌂╢⁹ 

╕√⁸ ─ │ ≢№∫√⅜⁸ │ ⁸ ⌐ ⅝ↄ

╩ ↑╢↓≤⅛╠⁸ ⌂ ╩ ∆╢√╘⌐│⁸ ⁸ ─ ≤─

╩ ℮ ─ ⅜ ≤⌂╢⁹ 

⌂⅔⁸ ≢ ⌐ ◙כ꜠ ╩ ∫√ │⁸a 542 ₑa

752.131 ₑ≢⁸ ≤ ⇔⁸ ⅜ ⁸ ⅜ ⌂ↄ⌂∫≡™

╢⁹↓╣│⁸ ◙כ꜠ ≢│⁸ ⅜ ⅛╠ ⅜ ≢⅝╢ ⌐ ↕╣⁸

⅜ ↕╣≡™⌂™√╘≤ ⅎ╠╣╢⁹  

◙כ꜠

ᵑ ᵒ ᵓ=ᵒ-ᵑ ᵔ=ᵒ/ᵑ

9 343 334 3811%

14.683 512.691 498.008 3492%

13.222 439.651 426.429 3325%

242 325 83 134%

354.726 493.562 138.836 139%

314.474 406.007 91.533 129%

529 120 -409 23%

658.822 172.17 -486.652 26%

564.868 136.182 -428.686 24%

780 788 8 101%

1,028.231 1,178.423 150 115%

892.564 981.840 89 110%

2,195,800 2,685,800 490,000 122%
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ₒ ה ⁸ ₓ 

ᵑ  

₣ ₤ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

∙ 3

∙ ∙ ∙ ∙

7 1 0.015 1 0.015 0 0 0 0

8 4 0.076 1 0.019 0 0 3 0.057

9 4 0.096 0 0 3 0.072 1 0.024

10 6 0.18 0 0 4 0.12 2 0.06

11 5 0.18 1 0.036 3 0.108 1 0.036

12 5 0.215 1 0.043 2 0.086 2 0.086

13 7 0.357 1 0.051 2 0.102 4 0.204

14 14 0.826 6 0.354 7 0.413 1 0.059

16 12 0.924 8 0.616 2 0.154 2 0.154

18 20 1.94 5 0.485 12 1.164 3 0.291

20 28 3.36 9 1.08 12 1.44 7 0.84

22 24 3.48 4 0.58 15 2.175 5 0.725

24 37 6.401 12 2.076 17 2.941 8 1.384

26 50 10.15 12 2.436 29 5.887 9 1.827

28 48 11.28 13 3.055 26 6.11 9 2.115

30 60 16.2 18 4.86 28 7.56 14 3.78

32 51 15.657 13 3.991 33 10.131 5 1.535

34 72 24.984 22 7.634 40 13.88 10 3.47

36 66 25.674 24 9.336 28 10.892 14 5.446

38 83 35.939 21 9.093 37 16.021 25 10.825

40 92 44.16 31 14.88 46 22.08 15 7.2

42 122 64.538 32 16.928 66 34.914 24 12.696

44 120 69.72 23 13.363 63 36.603 34 19.754

46 123 78.105 27 17.145 67 42.545 29 18.415

48 97 67.027 24 16.584 52 35.932 21 14.511

50 148 111 26 19.5 74 55.5 48 36

52 98 79.478 12 9.732 48 38.928 38 30.818

54 91 79.625 8 7 47 41.125 36 31.5

56 80 75.28 11 10.351 29 27.289 40 37.64

58 64 64.576 6 6.054 22 22.198 36 36.324

60 55 59.4 3 3.24 23 24.84 29 31.32

62 54 62.262 7 8.071 15 17.295 32 36.896

64 33 40.557 0 0 8 9.832 25 30.725

66 22 28.754 2 2.614 8 10.456 12 15.684

68 30 41.61 1 1.387 7 9.709 22 30.514

70 15 22.05 3 4.41 1 1.47 11 16.17

72 18 27.99 0 0 4 6.22 14 21.77

74 4 6.572 0 0 1 1.643 3 4.929

76 4 6.932 1 1.733 2 3.466 1 1.733

78 13 23.725 2 3.65 3 5.475 8 14.6

80 4 7.68 2 3.84 1 1.92 1 1.92

82 4 8.068 0 0 0 0 4 8.068

84 6 12.702 2 4.234 1 2.117 3 6.351

86 2 4.438 0 0 0 0 2 4.438

88 1 2.323 0 0 1 2.323 0 0

92 2 5.078 0 0 0 0 2 5.078

94 2 5.302 0 0 0 0 2 5.302

96 1 2.765 0 0 1 2.765 0 0

98 1 2.881 0 0 0 0 1 2.881

C∙Ἲẘ

ˢͺΉˣ

A∙ B∙

ӡʿ ʺ
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₣ ₤ 

 

 

 

 

 

 

 

 

 

 

 

  

∙ 4

∙ ∙ ∙ ∙

4 1 0.006 1 0.006 0 0 0 0

5 3 0.03 3 0.03 0 0 0 0

6 3 0.042 1 0.014 0 0 2 0.028

7 6 0.12 4 0.08 2 0.04 0 0

8 21 0.546 12 0.312 8 0.208 1 0.026

9 22 0.704 16 0.512 2 0.064 4 0.128

10 20 0.8 11 0.44 6 0.24 3 0.12

11 9 0.432 6 0.288 2 0.096 1 0.048

12 16 0.928 11 0.638 1 0.058 4 0.232

13 8 0.544 7 0.476 1 0.068 0 0

14 31 2.418 17 1.326 13 1.014 1 0.078

16 22 2.244 17 1.734 4 0.408 1 0.102

18 38 4.94 27 3.51 7 0.91 4 0.52

20 29 4.64 21 3.36 4 0.64 4 0.64

22 34 6.596 28 5.432 4 0.776 2 0.388

24 43 9.89 33 7.59 8 1.84 2 0.46

26 38 10.26 26 7.02 10 2.7 2 0.54

28 58 18.212 33 10.362 12 3.768 13 4.082

30 53 19.08 37 13.32 11 3.96 5 1.8

32 44 18.04 27 11.07 10 4.1 7 2.87

34 50 23.1 22 10.164 20 9.24 8 3.696

36 52 26.936 26 13.468 16 8.288 10 5.18

38 45 26.01 19 10.982 14 8.092 12 6.936

40 79 50.56 42 26.88 27 17.28 10 6.4

42 111 78.366 52 36.712 36 25.416 23 16.238

44 138 106.812 55 42.57 47 36.378 36 27.864

46 119 100.674 51 43.146 39 32.994 29 24.534

48 104 95.888 41 37.802 30 27.66 33 30.426

50 130 130 42 42 34 34 54 54

52 84 90.888 27 29.214 30 32.46 27 29.214

54 74 86.284 13 15.158 23 26.818 38 44.308

56 55 68.97 9 11.286 19 23.826 27 33.858

58 50 67.3 6 8.076 17 22.882 27 36.342

60 47 67.68 20 28.8 7 10.08 20 28.8

62 59 90.742 19 29.222 14 21.532 26 39.988

64 29 47.502 7 11.466 3 4.914 19 31.122

66 29 50.518 7 12.194 4 6.968 18 31.356

68 21 38.85 8 14.8 1 1.85 12 22.2

70 20 39.2 4 7.84 6 11.76 10 19.6

72 13 26.962 5 10.37 3 6.222 5 10.37

74 9 19.71 3 6.57 1 2.19 5 10.95

76 4 9.24 0 0 1 2.31 3 6.93

78 7 17.038 1 2.434 1 2.434 5 12.17

80 8 20.48 4 10.24 0 0 4 10.24

82 2 5.38 2 5.38 0 0 0 0

84 4 11.288 1 2.822 0 0 3 8.466

86 2 5.916 1 2.958 1 2.958 0 0

88 3 9.294 1 3.098 0 0 2 6.196

90 1 3.24 0 0 1 3.24 0 0

92 5 16.93 2 6.772 0 0 3 10.158

98 1 3.842 0 0 0 0 1 3.842

ӡʿ ʺ

Ἲẘ

ˢͺΉˣ

A∙ B∙ C∙
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ᵒ ﬞ 

₣ ₤ 

 

 

 

  

∙ 3

∙ ∙ ∙ ∙

3 0 0 0 0 0 0 0 0

5 0 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0 0

7 1 0.015 1 0.015 0 0 0 0

8 5 0.095 1 0.019 0 0 4 0.076

9 8 0.192 1 0.024 7 0.168 0 0

10 20 0.6 3 0.09 12 0.36 5 0.15

11 31 1.116 6 0.216 18 0.648 7 0.252

12 33 1.419 7 0.301 17 0.731 9 0.387

13 42 2.142 8 0.408 25 1.275 9 0.459

14 151 8.909 33 1.947 96 5.664 22 1.298

16 141 10.857 32 2.464 85 6.545 24 1.848

18 162 15.714 33 3.201 105 10.185 24 2.328

20 207 24.84 51 6.12 130 15.6 26 3.12

22 231 33.495 44 6.38 159 23.055 28 4.06

24 294 50.862 82 14.186 166 28.718 46 7.958

26 348 70.644 97 19.691 206 41.818 45 9.135

28 350 82.25 114 26.79 189 44.415 47 11.045

30 399 107.73 133 35.91 217 58.59 49 13.23

32 369 113.283 107 32.849 195 59.865 67 20.569

34 375 130.125 109 37.823 206 71.482 60 20.82

36 367 142.763 120 46.68 189 73.521 58 22.562

38 282 122.106 71 30.743 149 64.517 62 26.846

40 243 116.64 72 34.56 123 59.04 48 23.04

42 201 106.329 55 29.095 101 53.429 45 23.805

44 144 83.664 35 20.335 71 41.251 38 22.078

46 117 74.295 26 16.51 59 37.465 32 20.32

48 89 61.499 17 11.747 49 33.859 23 15.893

50 56 42 15 11.25 25 18.75 16 12

52 37 30.007 8 6.488 16 12.976 13 10.543

54 18 15.75 4 3.5 7 6.125 7 6.125

56 19 17.879 2 1.882 6 5.646 11 10.351

58 3 3.027 0 0 1 1.009 2 2.018

60 2 2.16 0 0 1 1.08 1 1.08

62 5 5.765 0 0 2 2.306 3 3.459

64 3 3.687 0 0 0 0 3 3.687

68 2 2.774 0 0 1 1.387 1 1.387

70 0 0 0 0 0 0 0 0

ӡʿ ʺ

Ἲẘ

ˢͺΉˣ

A∙ B∙ C∙
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₣ ₤ 

 

  

∙ 4

∙ ∙ ∙ ∙

3 1 0.004 1 0.004 0 0 0 0

5 7 0.07 5 0.05 1 0.01 1 0.01

6 12 0.168 5 0.07 6 0.084 1 0.014

7 45 0.9 26 0.52 13 0.26 6 0.12

8 129 3.354 89 2.314 31 0.806 9 0.234

9 144 4.608 97 3.104 37 1.184 10 0.32

10 109 4.36 66 2.64 37 1.48 6 0.24

11 122 5.856 79 3.792 32 1.536 11 0.528

12 110 6.38 83 4.814 21 1.218 6 0.348

13 89 6.052 59 4.012 20 1.36 10 0.68

14 200 15.6 133 10.374 56 4.368 11 0.858

16 170 17.34 116 11.832 40 4.08 14 1.428

18 204 26.52 140 18.2 54 7.02 10 1.3

20 242 38.72 164 26.24 62 9.92 16 2.56

22 209 40.546 144 27.936 53 10.282 12 2.328

24 257 59.11 138 31.74 84 19.32 35 8.05

26 239 64.53 103 27.81 100 27 36 9.72

28 276 86.664 94 29.516 125 39.25 57 17.898

30 252 90.72 94 33.84 102 36.72 56 20.16

32 282 115.62 85 34.85 114 46.74 83 34.03

34 274 126.588 86 39.732 127 58.674 61 28.182

36 263 136.234 70 36.26 114 59.052 79 40.922

38 208 120.224 39 22.542 86 49.708 83 47.974

40 188 120.32 51 32.64 83 53.12 54 34.56

42 166 117.196 37 26.122 81 57.186 48 33.888

44 124 95.976 30 23.22 53 41.022 41 31.734

46 92 77.832 27 22.842 36 30.456 29 24.534

48 55 50.71 14 12.908 24 22.128 17 15.674

50 34 34 8 8 15 15 11 11

52 33 35.706 11 11.902 11 11.902 11 11.902

54 22 25.652 6 6.996 8 9.328 8 9.328

56 8 10.032 2 2.508 2 2.508 4 5.016

58 7 9.422 1 1.346 2 2.692 4 5.384

60 2 2.88 0 0 0 0 2 2.88

62 2 3.076 2 3.076 0 0 0 0

64 1 1.638 0 0 0 0 1 1.638

68 1 1.85 0 0 0 0 1 1.85

70 1 1.96 0 0 0 0 1 1.96

ӡʿ ʺ

Ἲẘ

ˢͺΉˣ

A∙ B∙ C∙
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 ḹǿǵὕ  

 

≢│⁸ ┼─ ⌐№√╡⁸ ─ ⅜№╢⁹ 

ȱȷɆ 

Ū ᾚЊ  

400(3DWalker)כ♫ꜗ◐☻◙כ꜠ה  

ה ♁ⱨ♩(DigitalForest)150  

ū  

ha √╡─ ⁸ ⌐ ∆╢ ╩ ─ ⌐╟╢ ≤ ∆╢≤ ─≤⅔╡

≤⌂╢⁹ 

ha √╡─ ⁸ ⌐ ∆╢  

ה 0.5 1  

ה 0.5 1  

ה 0.5 1  

 

3 ϷɅɶȽǵᾐ ǵ ♬ȋɅɶȽὦ  

⁸│♃כ♦ ⁸ ♁ⱨ♩(DigitalForest) ♃כ♦≡⌐ ≢⅝╢⅜⁸ ─

ⱪꜝfi ⁸GNSS ⁸GIS─ ⁸ ◙כ꜠⁸ ⌂≥ ⌂ ⅜ ≤⌂

╢⁹ ─ ( 1 2 )⁸∕─ ─ ╩ ≢╙ 5ha ™⁸ ╕≢─ ╩

╘┌⁸ │№╢⅜⁸ ─꜠ⱬꜟ⌐ ∆╢╙─≤ ⅎ╢⁹ 

╕√⁸ ─♃כ♦√⇔ │ ♃כ♦⁸╡⌂≥ │ ☻Ɑ♇◒⌂꞉כ◒☻♥

≢fiꜛ◦כ ℮ ⅜№╢⁹ 

 

ה ♃כ♦  32GB 41GB 

ה  16GB 14GB ♃כ♦

 

β ♃כ♦ ☻Ɑ♇◒ 

ⱪ꜡☿♇◘ 12th Gen Intel(R) Coה re(TM) i7 - 1255U   1.70 GHz 

 ⱷ⸗ꜞ 32.0 GBה

 ☻◒♇▫ⱨ▫♇◒☻ ▬fi♥ꜟ® Iris® Xe ◓ꜝⱨꜝ◓ה

 

↓ǵ  

╗ ⁸ ⁸ ─ ⌐≈™≡│⁸ ─ ╛ ≤─

╩ ™⁸ ≢⅝╢⅛⌐≈™≡⁸↕╠⌐ ∆╢ ⅜№╢⁹ 



1  ☻ⱴכ♩ ─ ─ ┘  1  3Dwalker╩ ⇔√ ╢╟⌐◙כ꜠ ─  

28 

Ǥǵ̀ 

≤⇔≡⁸ ╛ ≢ ∆═⅝ ⅜ ╣≡™⌂™↓≤⅜ ╘╠╣╢√╘⁸

⌂≥─ ⅜ ≤⌂╢⁹ 

 

≢│⁸ ─ ™ ⁸ ⅎ┌Ⱪꜝfi♪ ⁸ ─ ⌂≥⁸

◖☻♩⌐ ℮ ⌂ ⌐│ ╩ ∆↓≤⅜≢⅝╢⁹ 

─ ╙ ╩ ╛∆ ≢№╢⅜⁸ ha ⌐ ┬ ╩ 7 ─ ╩

∫≡ ↄ꜠כ◙ ⌐≈™≡╙ ─↓≤⅜ ⅎ╠╣╢⁹ 

√∞⁸ ╛ ∞↑≢│⌂ↄ⁸ ╩♃כ♦ ∆╢↓≤≢ ⌐ ╩

≢⅝╢↓≤╛⁸ ─◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ─ ╩ ⌐ ™⁸ ╩

⁸ ∆╢↓≤│⁸ ─ ─ ╛ ─ ⌐ ⅜╢╙─≤ ╦╣

╢⁹ 

╕√⁸ ╛♁ⱨ♩►▼▪─ ◖☻♩╛ 3 ─♃כ♦ ⅜ ⅝™↓≤⌂≥─

╙№╢⅜⁸ ╙∆╢ ╙ ₁ ⌐│⌂∫≡⅝≡™╢⁹ 

⁸ ⌐ⱪ꜡♇♩ ╩☻Ⱨכ♦▫⌐ ≢⅝╢◦☻♥ⱶ─♄►fi◘▬☼ ⌐╟╡

╩ →╢↓≤╛⁸ ≢╙ ™╛∆™▬fi♃כⱨ▼⁸≤⌂≥↓╢∆⌐☻כ ╩

╘≡™ↄ ⅜№╡⁸ ≢╙ ╩ ╘≡⅔╡ 2024 ╩ ╩☻כꜞꜞ⌐ ⇔

≡™╢⁹ 
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 ɓȡɶɩɇ ͬ ǵὕ ̭  

NTT ATֿפ  

 

  

 

☻ⱴכ♩ ◦☻♥ⱶ ─ ⌐ ↑≡│⁸ ⱨ▫כꜟ♪⌐

⅔↑╢ ─ ⅜ ≢№╢↓≤⅛╠⁸ 4 ⌐ ╩ ⇔

∕─ ╩ ⇔√⁹ 5 ⌐⅔™≡│ ⌐╟╡ ™ ↄ∆╢↓≤╩ ≤

⇔⁸ ╩ ⇔√⁹ 

Ū ̭ ǲȏȒȢɱȽɶɋɁɆ ǵ ̏ ǯὕ  

4 ─ ╟╡⁸ ╩♩☻◖ה ⌐ ≢⅝╢ ─№╢

╩ ⇔⁸∕╣⌐╟╢ ╩ ∆╢↓≤⁹ 

ū ׄר ș ǞǦ ᵣ ͬ ᶅǵ ǯὕ  

4 ─ ╟╡⁸ ≤↕╣╢ ╩ ≢⅝╢

┘∕╣╩ ∆╢√╘⌐ ⌂ ╩Ɽ♇◔כ☺fi◓ ⁸ Ɽ♇◔כ☺ ⇔

√╙─╩ ∆╢↓≤⌐╟╡ ╩ ∆╢↓≤⁹ 

Ŭ К ˗ ̱ǿǵ ̝ 

╠⅜ ╩ ה ≢⅝╢╟℮⌐⌂╢↓≤⁹ 

 

 ὕ ᷂ǯὕ  

 

ὕ ᷂ 

│ ◔ ─ 2- 1 ≤⇔⁸ ◄ꜞ▪ 2- 2

⌐≡ ╩ ⁹ 

 

2- 1 ─  
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2- 2 ◄ꜞ▪ 

 

 

ὕ  

̭ ǲȏȒȢɱȽɶɋɁɆ ǵ ̏ ǯὕ  

▪ ⱨ▫כꜟ♪ ⁸ ⁸ ⌐≡⁸ ⌐╟╢▬fi♃כⱠ♇♩

─ ╩ ⁹ 

▬ ⌐ ⌂ ⇔⌐╟╢ / ─ ⁹ 

► 4 ⸗Ᵽ▬ꜟꜟכ♃ ≢─ ≤⁸

─ ╩ ⇔ ♩☻◖ה ─ ╩ ⁹ 

ה 2023 9 14 ⁸15  

ה ה ╡ 

 

 

Ū ̭ ș ǋǦȢɱȽɶɋɁɆ ș̊ʤǵ Ǯὕ  

▪ ⁸ ⁸ ⌐ ─▪fi♥♫╩ ⌐ ∆╢⁹ 

▬ ▪fi♥♫⌐ ╩ ⁸ ─ ╩ ⇔ ⌂ ⅜ ↕∑╢ 

⁸ ⁹ 

► ☻ⱴכ♩ⱨ◊fi≢ ─ ╩ ∆╢⁹ 

◄ ⌐♃כꜟ ⇔√PC⅛╠ ◘▬♩┼▪◒☿☻∆╢⁹ 

β ◘▬♩┼▪◒☿☻ ⌂™ │⁸ 2m ⌐≡ ↕╩ ∆╢↓≤

≤⇔ ⅜ ⌂◘▬☼ ─ ⌐ ⇔► ⁸◄ ╩ ∆╢⁹ 
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ū ͬᴜ ǵ ș̊ʤǵ Ǯὕ  

▪ ⌐♃כꜟ ⇔√PC⅛╠ ─☻Ⱨ⁹╢∆☻☿◒▪┼♩▬◘♩☻♥♪כ 

▬ ◘▬♩≢☻Ⱨכ♪♥☻♩╩ 3 ∆╢ ╩♥☻♩ ≤∆╢ ⁹ 

 

ה                     Ɽ♇◔כ☺ 

 

 

 

 

 

 

 

 

 

 

 

רׄ ș ǞǦ ᵣ ͬ ᶅǵ ǯὕ  

▪ ╩ ≢ ⇔⁸ ⌂◄ꜞ▪╩ ⁹ 

▬ 4 ─ ≢─ ≤⁸

─ ─ ╩ ⇔ ╩ ⁹ 

ה 2023 9 14  

ה ה ╡ 

 

 

Ū ɏɁȯɶȶ 1ְș Кǿ ǞƲ ḹ ǒȐǵ ͬ֯ ǱȦɨȠș  

ừ ⌂◄ꜞ▪  

▪ Ɽ♇◔כ☺╩ ∆╢⁹ 

▬ Ɽ♇◔כ☺⅛╠ ╣√ ┼ ⇔ PC╩ ∆╢⁹ 

► ╩ PC≢ ⇔⁸ ╩♩♇ⱪכꜟ☻≢ ∆╢⁹ 

◄ ▬ ► ╩ ╡ ⇔ ∆╢⁹ 

 

 

Ҋכў 

 

ѼכўѵҊ  

Ҋכў 

 

 

AC100V  

сҒѥ

ѩ 

StarlinkК  

Лјѽכѧ 

ѴшҒГ  

ҊכўЗѐכѵҊ Ѓ ѥјѧо  

LANѐכѵҊ 

 

 

 

PoE 
уҒїцюў 
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ה ᵑ 

 

 

 

 

 

 

 

 

 

 

 

ū ɏɁȯɶȶ қǞ КǮWi- Fi ȦɨȠș █ǮǔȒǚǯș  

ừ  

▪ 2 ─ Ɽ♇◔כ☺╩ ↕∑√ ≢ ⇔⁸ ╩ ∆╢⁹ 

▬ ╩ PC≢ ⇔⁸ ╩♩♇ⱪכꜟ☻≢ ∆╢   

► ▬ ╩ ╡ ⇔ ∆╢⁹ 

 

ה ᵒ 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

уҒїцю

ў 

 

 ♃כꜟ

LAN 

 ꜟⱩכ◔

PC 

PC 

 

 

 

 

 

 

 

 

 

 

 

 

 

ѰѢѐכї 

PC ◔כⱩꜟ 

 ♃כꜟ

PoE▬fi☺▼◒♃ 

PoE▬fi☺▼◒♃ PoE▬fi☺▼◒♃ LAN 

PC 

PC 
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К ˗ ̱ǿǵ ̝ 

≢ ⇔√ ╩ ™√ ─ⱴ♬ꜙ▪ꜟ╩ ⇔⁸∕─ⱴ♬ꜙ▪ꜟ╩ ™

┼─ ╩ ╘√ ╩ ∆╢⁹ 

2  3  

2023 10 5  2023 11 2  

◔  

ה ה   

 

Ū ὕ ǯ ̝Ǯ̓ ǠȒʺǱ ᶅ 

▪ Starlink  

  

 

˗  Starlink ǵὙКɩɶȽǲǫǋǭ 

Starlink ─ ⁸│♃כꜟ ⌐≡ ⅜ ↕╣≡™╢ 5.3GHz ╩ ╗

╩ ⇔≡⅔╡⁸ ≢─Wi- Fi ⅜≢⅝╕∑╪⁹ ⱨ▫כꜟ♪≢│

─♃כꜟ ╩ ₈ ₉⇔⁸ ⅜ ↕╣≡™╢Wi- Fi ╩ ∆╢ Ɽ♇

─☺כ◔ ⅜ ≢∆⁹ 

 

ƞᾶẆѫ Ǔ֯ Ǳק  

β ┼─ ⁸PC╛☻ⱴⱱ ─ ♥◙ꜞfi◓ ⁸ ─™∏╣⅛─

≢ ⅜ ⁹ 

  

 

Starlink  

 ☻♃fi♄כ♪▪fi♥♫ 

 - 30ϴ 50ϴ 

 IP54 

 50 75W 

 100° 

◘▬☼ 51cm x 30cm ▪fi♥♫  

 4.2kg 

 2.4GHz  5GHz  

5.2GHz  5.3GHz  5.6GHz  

 ủ   ỏβ Ἡ ủ 

сҒѥѩ 

Ҋכў 

уכєсџѶў 
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▬ Ɽ♇◔כ☺ 

 

 

 

 

 

 

 

ₒ Ɽ♇◔כ☺─ ₓ 

ה  

ה ─ ∫ ╩ ⌐  

ה Ɽ♇◔כ☺╩ ⌐ ╡ ↑╢↓≤⅜  

ה ꜟⱩכ◔╛ ─ ⌂ │ ◖fi☿fi♩╩ ∆╢∞↑≢

 

ה ─ ╩ ⌐∑∏ ≢╙ β1 

ה ⇔√ ─ ≢ β2 

β1 ⅜Wi- Fi ◄ꜞ▪≢ ≈≢ 50m ≢∆⁹ 

β2 - 20 50ϴ⅜ ≢∆⁹ 

 

► DAP- 3666  

 

 

ₒDAP- 3666─ ₓ 

♫♥fi▪ה ♃▬ⱪ≢◖fiⱤ◒♩ 

ה ⅜ 10.5W≢№╢√╘⁸ ─Ᵽ♇♥ꜞכ 160Wh≢╙ ─ ⅜

 

ה │ 1ⱱ♇ⱪ─╖⁸1ⱱ♇ⱪ≢ 100m⁸ 50m ─Wi- Fi ◄ꜞ▪ ⅜

≢⅝╢ 

  

  D- Link  

 DAP- 3666 

 Ί 

▪fi♥♫  

 Omni( )  

 IP68 

DFS ₃ W56  

WDS( )  ⱱ♇ⱪ─╖ 

 Ӈ30 60ϴ 

 10.5W 

◘▬☼ 277(W)× 240(D)× 50(H)mm 

 895g 

Ɽ♇◔כ☺  ╡ ↑  
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◄ RTX830 ♃כꜟ  

  

 

 

 

 

ₒRTX830─ ₓ 

Starlinkה ─ ╩ ⌐ 1Gbit ─▬fi♃כⱨ▼▬☻╩ ∆╢ 

ה ⅜ 11W≢№╢√╘⁸ ─Ᵽ♇♥ꜞכ 160Wh≢╙ ─ ⅜

 

 

○ Ᵽ♇♥ꜞכ 

      

  

 

  

  YAMAHA 

 RTX830 

ⱪ♇♩ 2Gbitכꜟ☻ /s  

NAT☿♇◦ꜛfi  65,534 

LAN/WAN 4port/1port  

 0 50ϴ 

 11W 

◘▬☼ 220( W)×43.5( H)×160( D) mm 

 1.1kg 

  FlashFish  

 E200 

 151Wh 

 Ɽ♇◔כ☺┼─  

 SUANOKI 

 4port/1port  

 400Wh 

 Starlink ┼─  

Ᵽ♇♥ꜞכ─  

ה ─ AC ⌐  

ה ─ ≤ ╩ ╖√  
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 ὕ ǯ  

ὕ  

̭ ǲȏȒȢɱȽɶɋɁɆ ǵ ̏ ǯὕ  

Ū ֯֗בǺ Ǟ  

ה ─ ⇔⅜ ≢⅝╢ ⁸ ┘ ≢│ ≢▬fi♃כⱠ♇♩

⌐ ≢⅝√⁹ 

ה ≢⁸ ⌐╟╢ ⅜№∫√ ┘ ≢│ ≢▬fi♃כⱠ♇♩⌐ ≢⅝

⌂⅛∫√⁹ 

 

ₒ ⌐⅔↑╢ ▪ⱪꜞ ≢─ ⇔ ₓ 

 

 

 

 

 

 

 

 

ū ǱȒ Ǟ ͪǵὕ  

ה ─ ╟╡ ⇔ ⅜ ≢№╢↓≤⅜╦⅛∫√↓≤⅛╠⁸Starlink ─

╩ ⅛╠ 2m⌐ ⇔ ⇔ ╩ ╢↓≤≢ ⌂↓≤╩ ⇔√⁹

⌂ │ ─ ╡⁹ 

ₒ ₓ 

 A  B ╡  C  D  E  

 ủ ủ ₃ × ủ 

 

 

 

 

  

 A  B ╡  C  D  E  

 ủ ủ × × ủ 

⇔  

 

 

 

9  

 

 

7  

 

 

6  

 

 

3  

 

 

9  

 Starlink ▪ⱪꜞ╟╡  

ה C≢ ⇔√ ≢│ ≢⅝⌂⅛∫√⅜⁸▪fi

♥♫ ╩ ↄ∆╢↓≤≢ ⌐⌂∫√⁹ 

ה ─ ≢╙⁸A⁸B⌐ ⇔≡∕╪ ⌂™ ⌐⌂∫√⁹ 

њ ╩ 2m⌐⇔√ ─  
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Ŭ ͬ ↓ 

│ ─ ╡ 

ₒ ₓ 

 A  B ╡ )  C  D  E  

 ủ ủ ủ × ủ 

 

[Mbps] 

DL:40.1 86.5 DL:47.3 85.1 DL  DL:  DL:110 165.2 

UL:2.48 9.05 UL:2.13 11.2 UL:  UL:  UL:8.18 20.4 

2  

[Mbps] 

DL: -  DL: -  DL: 53 83.9 DL:  DL: -  

UL: -  UL: -  UL: 2.34 9.72 UL:  UL: -  

 

ŭ ̉ᴇ 4₴↓ǯǵ  

│ ─ ≢№╡⁸ ◄ꜞ▪⅛╠ ≢ 3.6km ⇔≡

™╢⁹↓─ ╩R4 ⸗Ᵽ▬ꜟꜟכ♃ ≤⁸ ─

╩ ⇔⁸ ◖☻♩ ─ ╩ ⇔√ ⁸ ה

≤╙⌐ 95% ⌂↓≤⅜ ╠⅛⌐⌂∫√⁹ 

 

ₒ⸗Ᵽ▬ꜟꜟכ♃≤ ╩ ⇔√ ─ ₓ 

 R4 β1 

⸗Ᵽ▬ꜟꜟכ♃  

 

 

 25  1  

─√╘─  13  0  

 13  1  

 24  

- 60 ×2 ×12  

0.5  

- ⅛╠ ╩  

◐♇♥▫fi◓ 12  

- 1 30 ×24  

0 β2 

ה  48  

- 1 ×2 ×12 ×2  

1  

- 0.5 ×1 ×2  

 
β1 4 ⌐ ─ₐ ─ ה ₑ ⌐╟╡  

β2 Starlink ─ │⸗Ᵽ▬ꜟꜟכ♃ ≤╒╓ ─√╘  

Ɽ♇◔כ☺│ ⌐ ╖─√╘◐♇♥▫fi◓ │ ⇔⌂™ 

 

 

  

 95% ─ ⅜  

 95% ─ ⅜  
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רׄ ș ǞǦ ᵣ ͬ ᶅǵ ǯὕ  

Ū ɏɁȯɶȶ 

ה │ ─ ╡≢№╡⁸ 70 80m╕≢Wi- Fi ◄ꜞ▪ ⅜ ≢╢↓≤╩

⇔√⁹ 

 

 

 

 

β▪◒☿☻ ≤⇔≡ 5GHz ╩ ⁹ ─ │- 75dBm≤∆╢⁹ 

♩♇ⱪכꜟ☻ ≢│Wi- Fi ╩ ℮ PC╛☻ⱴכ♩ⱨ◊fi ─ ⌐ ™

ⱪ♇♩≢│⌂ↄ⁸כꜟ☻╘√╢∆ ─ ≢ ╩ ⁹ 

- 75dBm│ ≢№╣┌⁸ⱷכꜟ╛Web ╩ ℮⌐ ⌂™ ⁹ 

  

ם  

☼ם
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╩ ∫√ ─  Ɽ♇◔כ☺ ─  

 

ū ɏɁȯɶȶ қǞǦḹֻ ǯ █  

ה ᵑ─ ⅛╠ ╩ 150m≤⇔ ⇔√⁹ │ ─ ╡⁹ 

 

 

 

ם  

☼ם  
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─♩♇ⱪכꜟ☻ה ⅛╠⁸ Ɽ♇◔כ☺─ ≤ ≢ 150m╩ ∆╢

↓≤⅜≢⅝√⁹ 

ה Ɽ♇◔כ☺─ ─ ⅛╠⁸ ⌐№╢╟℮⌐ ≤ ─ ⌐

⅔™≡ ≢ 250 310m⅜ Wi- Fi ◄ꜞ▪ ─ ─ ≢⅝╢↓≤╩ ≢⅝

√⁹ 

 

    

ᵗ─ ─     Ɽ♇◔כ☺ ─  

 

Ŭ ̉ᴇ 4₴↓ǯǵ ֗Ǻҧ ӓ  

R4ה ≢│⁸ ⌐ ∆╢ ⱨ▫⁸≡™⅔⌐♪ꜟכ

⅜ ≤™℮ ⅜№∫√⁹ ≢ ⇔√

⁸ ≢№∫≡╙ ⱨ▫כꜟ♪─ 40m ╩ ╩◌Ᵽכ

∆╢↓≤⅜ ≢⅝√↓≤⅛╠⁸ ╩ ∆╢↓≤⌂ↄ⁸ ╠

⅜ ⌐ ≢⅝╢↓≤╩ ≢⅝√⁹ 

ה ╩ ⇔√ ⁸ ╩ ≢⅝╢↓≤╩ ⇔√⁹ 

 

ₒ 4 ≤─ ₓ 

  ⱨ▫כꜟ♪─◌Ᵽכ   

4  

 

 

⅜ ⌐ ∆╢√

╘⁸ ⅜  

5  

 

ה  ╩ ∑∏⌐
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ὕ ȅǯȈ 

Ū ̭ ǲȏȒȢɱȽɶɋɁɆ ǵ ̏ ǯὕ  

ה ⱨ▫כꜟ♪ ⁸ ⁸ ⌐≡⁸ ⌐╟╢▬fi♃כⱠ♇♩ ⅜

≢№╢↓≤╩ ⇔√⁹ 

ה ⌐ ⌂ ⇔⌐╟╢ ╩ ⇔⁸ ╩

╘√⁹ ─ ⇔⅜ 7 ≢⅝╣┌⁸ ⌐╟╢▬fi♃כⱠ♇♩

⅜ ≢№∫√↓≤⅛╠⁸ ⱨ▫כꜟ♪─ ╘≡ ⌐ ⅜≢⅝╢↓≤╩ ≢

⅝√⅜⁸ ⇔─⌂™ ╛ ⌐│ ≢⅝⌂⅛∫√⁹ 

ה ⌐≡⁸R4 ⸗Ᵽ▬ꜟꜟכ♃ ≤⁸ ─

╩ ⇔ ╩ ⇔√⁹∕─ ⁸ ה ⌐ 95% ≢⅝╢↓

≤⅜ ⅛∫√⁹ ╩ ™╢↓≤≢⁸ ⌐◖☻♩╛ ─ ⅜ ╣╢

╙─≢№∫√⁹╕√⁸ │ ╩ ∆╢∞↑≢ ─ ⅜ ↕

╣≡™╢↓≤⅛╠⁸ ™⌐ ⇔≡╙ ╘≡ ⅜ ™ ≢№╢↓≤⅜ ⅛∫

√⁹ 

 

ū ׄר ș ǞǦ ᵣ ͬ ᶅǵ ǯὕ  

ה ╩ ≢ ⇔⁸ ⱨ▫כꜟ♪─ ⅛╠ 40m │ ⌐

⌂◄ꜞ▪≢№╢↓≤╩ ⇔√⁹↓─ ⁸ ≤ ↕∑╢↓≤≢⁸

⇔√ ⌂ ≢╙ ─ ⅛╠ ◒ꜝ►♪ ─▬fi♃כⱠ♇

♩ ╩ ≤∆╢◦☻♥ⱶ─ ⌐╟╢ ╛ ─ ⌂≥ ₁⌂ ICT─

⅜ ≢⅝╢≤ ⅎ╢⁹↕╠⌐ Ɽ♇◔כ☺╩ ∆╢↓≤≢ ⇔─⌂™

╛ ≢╙Wi- Fi ◄ꜞ▪╩ ↕∑╢↓≤⅜ ≢⅝√⁹ 

R4ה ─ ≤⁸ ─ ╩

⇔ ╩ ⇔√ ⁸ ⅜ ≢⅝╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 

ה ™√ Ɽ♇◔⁸│☺כ ⌐ ≤ ה ⅜Ɽ♇◔כ☺fi◓↕╣

≡⅔╡⁸╕√ ∟ ╛⁸ ╩ ≤∆╢ ⌐ ╡ ↑ ⌂ ⅜↕╣≡™╢

√╘⁸ ╛ ⅜ ↕╣≡™╢↓≤╩ ⇔√⁹ 

 

─ ─ ╣≤  

4 ⅛╠ ─ ╩ ∂⁸ ⱨ▫כꜟ♪ ╩ ∆╢√╘─

ה ה ה ─ ╩ ╢↓≤⅜≢⅝√≤ ⅎ╢⁹ 

 

 

 

  

     

╩ ∆╢   Ɽ♇◔כ☺ Ɽ♇◔ה ☺כ 

Ɽ♇◔כ☺ 



1  ☻ⱴכ♩ ─ ─ ┘   ⱨ▫כꜟ♪ ─  

42 

К ˗ ̱ǿǵ ̝ 

2023 10 5 ◔  2023 11 2  

     

 

Ū ̭ ǲȏȒȢɱȽɶɋɁɆ  

⅛╠╙ ⌐⅔™≡∕─ ╛ ⅜ ≢№╢↓≤│↔ ™√∞↑√⁹ 

 

 

 

 

 

 

 

 

ᵒ ׄר ș ǞǦ ᵣ ͬ ᶅ 

⅛╠╙ ⁸ ⌐⅔™≡∕─ ╛ ⅜ ≢№╢↓≤│

↔ ™√∞↑√⁹ 

    

  

јў҉כҒю 

сҒѥѩ 

уכєсџѶў 

јў҉כҒ

ю 

ה ⱨ▫כꜟ♪ ⌐⅔™≡⁸╟╡ ⌐ ╩

ⅎ╢↓≤⅜≢⅝╢ 

β ⌂≥ ⌂ↄ ⇔⅜№╣┌ ≢⅝╢ 

ה ─╟℮⌐◦fiⱪꜟ⌂ ≢№╡ ╛ ╙ ≢№╢ 

ה ─(◒fiꜞכ♃☻ │ ⅜ ╠⅔↓⌂℮ 

β◘כⱦ☻ ─╖ ≤™℮ ≢№╢√╘ 

ה ⅜ ⌂ ╩ √⌂ↄ≡╙ ⌐ ╡ ↑ ⌐

⇔ ╗∞↑≢ ⌐ ⅜ ℮ 

ה ─╟℮⌐ ⌐ ╡ ↑╢∞↑≢ ⌂ ─ ╙⌂

ↄ ╙ ≢№╢ 
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Ŭ ʹ̝Ǯǵ ᵂǯᶥ  

  

⁸   

│♃כꜟ ⅛⁹ 
≢│⌂™⁹ Ɽ♇◔כ☺ ⌐⁸ ⌐ ╣

≡ ╙ ╣⌂™╟℮⌂ ⅜ ≤⌂╢⁹ 

Ɽ♇◔כ☺┼─

│≥─ ⅛⁹ 

╛ ─ ⌐╙╟╡ │

╦╢⅜⁸5 ≢№╣┌ ⇔≡ ≤ ⅎ╢⁹ 

-fi⌐Wiכ꜡♪ Fi ╩ ∑≡

⅛∆≤⅝⅜№╢⅜⁸ Ɽ♇◔כ

☺⌐╙ ∆╢↓≤│ ⅛⁹ 

⌐fiכ꜡♪ ⇔√ Wi- Fi ⅜☻ⱴⱱ ≤ ⌐ Wi-

Fi ◒ꜝ▬▪fi♩≢№╣┌ ∆╢↓≤│ ⁹ 

Wi- Fi ◄ꜞ▪─ │⁸ ה ™√∞ↄ ⅜

№╢⁹ 

Ɽ♇◔כ☺─ │≥─

⅛⁹ 
kg ≢№╢ ⌐≡ ╖ ⁹ 

Ɽ♇◔1☺כ ≢◌Ᵽכ≢⅝

╢ │≥╣←╠™⅛⁹ 

⇔⅜№╣┌ 50m│◌Ᵽכ ≢№╢⁹ 

⇔⅜⌂™ │ ↄ⌂╢ ⅜№╢⁹ 

Ɽ♇◔כ☺ 2 │

⅛⁹ 

1 ≢ ≢№╢⁹ 

⇔√™ ─╖ Ɽ♇◔כ☺╩ ∆╣┌ ™⁹ 

▬fi♃כⱠ♇♩⅜ ⅎ╢↓≤│

⇔√⅜⁸ │ ⅎ╢⅛⁹ 

OAB- J ─╟℮⌂ │ ⅎ⌂™⁹ 

⇔√™ │NTT◖Ⱶꜙ♬◔כ◦ꜛfi☼ ─₈SmartPBX₉

≤ ∆╢ ⅜№╢⁹ 

√∞⇔⁸LINE ─╟℮⌂▬fi♃כⱠ♇♩ ≢№╣┌

≢№╢⁹ 

│ ⅛⁹ ≢№╢⁹ 
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 ḹǿǵὕ  

 

ɓȡɶɩɇ ͬ ǵЕ̱ Ǳ ͈ 

╛♩▬◘Webה ◘▬♩╩ ≢⅝╢ 

ↄ─ ⅜ ─ ≤⌂∫≡™╢ ⌐⅔™≡⁸ ⅜ ⅛╠ ╡

╣≡™╢↓≤⅛╠─ ─ ≤⌂╡ ™ ─ ≢ ⅜№╢╙─≤ ⅎ╠

╣╢⁹ 

ה ⅛╠ ≤─  

⅜ ─ ⌐╟╢⁸ ─ ⅜ ≤⌂╡ ─ ─ ≤⌂╢↓≤⅜

ⅎ╠╣╢⁹ 

ה ╛ ⁸ ─  

╛ ─ ⅜ ≤⌂╢↓≤╛⁸ ─ ⌐ ℮ ┼─

⁸ ─ ⌐≈⌂⅜╢⁹ 

⁸♩♇ꜗ♅╛ꜟכⱷה ─  

⌐ ⌐ ⅜╢ ⌐ ⅎ⁸ ⅜ ≢ ∆╢⌂≥─ ─

⅜ ⅎ╠╣╢⁹ 

ה ─ ⌂⇔ 

─ ⅜ ™ ─ ≢⁸Wi- Fi ╩ ℮↓≤≢▬fi♃כⱠ♇♩

╩ ∆╢ ─ ≤⌂╡ ─ ≤⌂╢⁹ 

ICTה ♃כ♦╛  

╛ ▪ⱪꜞ─♦כ♃╩◒ꜝ►♪ ┼ꜞ▪ꜟ♃▬ⱶ≢ ⅜

≤⌂╡⁸ ─ ↑ ╣ ─ ╛⁸ ≤ ─ⱴ♇♅fi◓⌐╟╢

─ ⌐ ⅜╢ ⅜ ↕╣╢⁹ 

⌐♪►ꜝ◒╩♃כ♦⁸│⌐ ∆╢↓≤≢ ה ─ ⌂ ⌐ ⅜╢↓≤

╙ ↕╣╢⁹ 

 

͈ 

Ū ȷȽɶɨɱȭ 2023₴ 11 ǵ SpaceX ǵ͔ ȏȑ  

  
 

  

 1 \ 55,000 \ 9,900 

\ Ⱡ♇♩▪♄ⱪ♃ 1◘כ▬ 10,400 -  

Ɽ▬ⱪ▪♄ⱪ♃ 1 \ 10,600 -  

β │꜠☺♦fi◦ꜗꜟ─⸗Ᵽ▬ꜟⱪꜝfi 

https://www.starlink.com/residential ⌐▪◒☿☻⇔WEB⌐≡  
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ū ɏɁȯɶȶ 

    

 

 Ɽ♇◔1 ☺כ \ 283,000 ╗ 

\ 1 ♃כꜟ 66,600 ╗ 

 LAN◔כⱩꜟ( 50m) 1 \ 35,000  

  1 \ 100,000  

 1 \ 15,000  

 \ 499,600 -  

βⱤ♇◔⁸│⌐☺כ Ɽ♁◖fi╛♃כꜟ ⌐ ∆╢√╘─ LAN◔כⱩꜟ 5m 1

⅜ ⇔╕∆⁹ 

 

ɵ  

⌐⌂⇔ 

 

˹♥ǵ Ǟ 

↕╣√ ⱨ▫כꜟ♪ ─ ┼─ ╩ ╘╢≤≤╙⌐⁸ ─ ≤─

╩ ∫≡™ↄ⁹ 

 

β ►▼Ⱪ◘▬♩ http://maps.gsi.go.jp  

β₈ ₉♃כ♦  http://maps.gsi.go.jp ╩╙≤⌐ NTT▪♪Ᵽfi

☻♥◒ⱡ꜡☺  

  

http://maps.gsi.go.jp/
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 ɓȡɶɩɇ ͬ ǵὕ GEO- WAVE 

כ◦♩☻꜠◊ⱨפֿ  

 

  

 

ǀStarlink Ħ1ǯ GEO- WAVEĦ2ș ǞǦ КǮǵ ͬ ṑ ǵὕ ǁ 

─ │ ─ ╙№╡⁸ ─ ╙ ≤ ⇔≡ ™≤

™℮ ⌐⅔™≡⁸ ─ ─ ⅜ ≢№╢⁹ ─ ≢│ 

Starlink ─ ≤ GEO- WAVE ╩ ╖ ╦∑⁸ ≢─ ⌂ ▬fiⱨꜝ─

╩ ℮⁹ 

β1 SpaceX ⅜ ∆╢⁸ ⌐╟╢ ▬fi♃כⱠ♇♩▪◒☿☻◘כⱦ☻⁹ 

β2 ⌐ ↕╣╢ ⱨ◊꜠☻♩◦כ ─ IoT ⁹920MHz/250mW ≤™℮  ⌐╟ ╢ 

 ╛  ⅜ ⁹ 

 

 ὕ ᷂ǯὕ  

ὰῇ⁸Ўᾭ ₉ȯԍ᷂Ӣ 9/29  

 

ὕ ᷂ 

│ 3- 1─ ≢⁸ ⌐⅔™≡│ 3- 2─ ▪▬◖fi─ ╩ ≤

⇔√⁹⌂⅔⁸ │ ≢№╢⁹ 

      

3- 1 ⱨ▫כꜟ♪─         3- 2 ─  

( ◔ )         ( ◔ ) 
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ὕ ǵ  

GEO- WAVE ⌐╟╢ ▬fiⱨꜝ─ ╩ ℮ ⁸ ▬fiⱨꜝ  GeoBase

ה ╩ ∆╢⁹ │ AC ─ ⅜ ⅛≈▬fi♃כⱠ♇♩⌐ ≢⅝╢

⌐ ╩ ⇔⁸ ◄ꜞ▪╩ ∆╢√╘─ ╩ ⌐ ∆╢↓≤≢ ─

▬fiⱨꜝ╩ ⇔≡™√⅜⁸ │ Starlink ╩ ∫√ ⌐╟╢▬fi♃כⱠ♇♩

≤⁸ⱳכ♃ⱩꜟⱣ♇♥ꜞכ≢ ╩ ∆╢↓≤≢ ╩ ↕∑⁸ ⌐ km

─ ⌂GEO- WAVE ╩ ∆╢⁹ │ ─ ≢ ∆╢⁹ 
 

ᵑ ≢ Starli nk╩ ↕∑╢√╘─ ─  

ᵒ Starlink ≤ GeoBase ╩ ⇔⁸GEO- WAVE ▬fiⱨꜝ─  

ᵓ ⌐⅔™≡GEO- WAVE⌐╟╢ ┘▬fi♃כⱠ♇♩┼─ ⅜ ≢№╢↓≤─  
 

─◦☻♥ⱶ │ ─≤⅔╡≢№╢⁹ 

 

 ≢ ⇔√  

ᵑGeoBase  GEO- WAVE≢ ─♃כ♦─≥ ╩ ™⁸Wi - Fi▪◒☿☻ⱳ▬fi♩╩ ⇔⁸▬fi♃

♩♇Ⱡכ ╩ ∫≡◒ꜝ►♪≤ ╩╡≥╡╛─♃כ♦─ ℮⁹ 

ᵒStarlink  ▪fi♥♫ ⌐╟╡⁸GeoBase╩◒ꜝ►♪⌐ ∆╢√╘─▬fi♃כⱠ♇♩ ╩ ∆╢⁹ 

ᵓ5GHz Wi- Fi  כ♃כꜟ 

Starlink   

Starl ink─ ≢│5GHz ─ Wi- Fi╩ ∆╢ ⅜№╢⅜⁸ ≢─5GHz Wi-

Fi─ │⁸ ≢│ ≢ ↕╣≡™╢√╘⁸ │ ─Wi- Fiꜟכꜟ─כ♃כ♃

כ ┘ ⌐ ⇔ ∆╢⁹ 

ᵔ2.4GHz Wi- Fi  ▪◒

☿☻ⱳ▬fi♩ 

Starlink ○ⱪ◦ꜛfi ♃Ⱡ♇♩▪♄ⱪ◘כ▬─ ≢Starlink ≤ ⇔⁸2.4GHz ≢

Wi- Fi─▪◒☿☻ⱳ▬fi♩╩ ∆╢⁹ 

ᵕⱳכ♃ⱩꜟⱣ♇♥ꜞ

 כ

GeoBase ⁸Starlink ▪fi♥♫⁸2.4GHz Wi- Fi▪◒☿☻ⱳ▬fi♩─ ╩ ∆╢⁹ 

135,000mAh/500Wh≢ 8  

ᵖ ⱳכ  ꜟ GeoBase ╩ 5m ⌐ ⇔⁸ ╩ ╘╢⁹ 

ᵗGeoChat GEO- WAVE⌐╟╡SOSה♩♇ꜗ♅ה ─ ⅜ ⌂ ⁹☻ⱴכ♩ⱨ◊fi≤BLE

⇔⁸ ▪ⱪꜞ╩ ™≡ ⇔√♥◐☻♩ⱷ♇☿כ☺⌂≥╩ ∆╢⁹ 
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3- 3 ─  

 

Ū КǮ Starlink ș ϐǜǢȒǦȈǵ ḹ ǵ  

─ ─ ─ ≢│ 3- 4─ ≢─ ╩ ⅎ≡™√⅜⁸ ─

╠⇔⅜ ╡∏ ⅜ ≢⅝⌂⅛∫√⁹∕↓≢⁸ ⱨ▫כꜟ♪─ ≢ ─ ╠

⇔⅜ ╙ ™ 3- 5─ ⌐ ⇔√≤↓╤⁸Starlink ⅜ ⇔√⁹ 

 

3- 4 ₁⅜ ™ ∫≡⅔╡⁸ ⅜ ≢⅝⌂™   3- 5 ─ ╠⇔⅜ ╣≡⅔╡⁸

⅜  

 

ū Starlink  ǯ GeoBase ǵ ƲGEO- WAVEͬȢɱɓɧ  

Starlink GeoBaseה ⁸ │ 3- 6─╟℮⌐ ∆╢⁹ │ 5m─

↕⌐∆╢√╘⁸ ─ⱳכꜟ╩ ™√⁹ כꜞ♥♇ⱩꜟⱣ♃כⱩꜟ│ⱳכ◔ ─ ─

Ⱳ♇◒☻⌐ ⇔⁸ⱳכ♃ⱩꜟⱣ♇♥ꜞכ─ ╩ ╣╢∞↑≢⁸Starlink ≤GeoBase

⅜ ∟ ⅜╢╟℮⌐⌂∫≡™╢⁹ │ 3- 7─╟℮⌂◘▬☼⌐ ╕∫√⁹⌂⅔⁸ 3- 7⅛╠

ᵑ 

ᵒ 

ᵓ 

ᵔ 

ᵕ 

ᵖ 

ᵗ 
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3- 6 ─ ╕≢ ╖ ≡⁸ ⅜ ∟ ⅜╢╕≢─ │⁸2 ≢ ⇔√ ≢⁸

10₩15 ≢№∫√⁹ 

 

GeoBase  

 

 

 

Starlink  

 

ⱳכ♃ⱩꜟⱣ♇♥ꜞכ 

כ♃כꜟהꜟⱩכ◔

Ⱳ♇◒☻ 

3- 6 ─  3- 7  

 

Ŭ ὕ ᷂ǲǑǋǭGEO- WAVEǲȏȒ ͬ֗ǺStarlink ǲȏȒȢɱȽɶɋɁɆǿǵ Ǔ֯

ǮǉȒǚǯș  

3- 8 │ ◄ꜞ▪─ ⁸ ─▪▬◖fi ⁸SOS Ⱨfi

≤GEO- WAVE─ ─ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ↑ ╩ ⇔√╙─

≢№╢⁹ ◄ꜞ▪─ ╩ 3- 9 ⌐ ∆⁹ 3- 10│ ≤ SOS ─ 2

─ ╩ ⇔√╙─≢№╢⁹2 ─ │ 650m≢ │ 30m⁸ ⇔│ ╣

≡™⌂™⁹ 

≢│♅ꜗ♇♩⁸SOS╩ ≢⅝╢ ₈GeoChat₉╩ ™≡⁸ ─ ⌐⅔

™≡ ⅜ ≢№╢⅛╩ ⇔√⁹GeoChat│☻ⱴכ♩ⱨ◊fi≤ BLE ∆╢↓≤≢⁸

▪ⱪꜞ─♅ꜗ♇♩ ─♥◐☻♩ⱷ♇☿כ☺╩ GEO- WAVE⌐╟╡ ≢⅝╢ ≢

№╢⁹ 

SOS │⁸ ⅜ ⱨ▫כꜟ♪─ ≢№∫√√╘⁸ ⌐ ∆╢ ╩ SOS

≤⇔≡⁸2 ┘∕─ ⌐⅔™≡ⱷ♇☿כ☺─ ╩ ⇔√⁹ 3- 11│

◒ꜝ►♪─ ≢ ⇔√ SOS ─ⱷ♇☿כ☺─╛╡ כꜚ⁸│╣↓⁹╢№≢╡

⅜02כ◙ 3- 8─ SOS ⅛╠ⱷ♇☿כ☺ ⅝≢ SOS╩ ⇔⁸∕╣╩ ╪∞

⅜ ⌐03כ◙כꜚ─ ╩ ⇔⁸ ─ ╩ ⇔⌂⅜╠ ⌐ ⅛℮ ╩

⇔√╙─≢№╢⁹ ─ ⌐⅔™≡⌂↕╣√↓─╛╡≤╡⅜◒ꜝ►♪≢

≢⅝≡™╢↓≤⅛╠⁸GEO- WAVE⌐╟╢ - ─ⱷ♇☿כ☺─ ⅜ ╦╣⁸Starlink

─ ⌐╟╢▬fi♃כⱠ♇♩┼─ ⅜≢⅝√↓≤⅜╦⅛∫√⁹ 

╕√⁸GeoChat│ ⌐ ╩GEO- WAVE≢ ⇔≡⅔╡⁸ 3- 03כ◙כꜚ│12

⅜ SOS ╕≢ ⅛℮ ─ ─♩ꜝ♇◐fi◓╩ ⇔≡™╢⁹ 
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3- 8 GeoBase ─ ≤         3- 9 ─  

 

3- 10 - SOS ─  

 SOS  

 

 

3- 11 ◒ꜝ►♪ ─ SOS ─ HELP♅ꜗ♇♩  
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3- 12 GeoChat─ ♩ꜝ♇◐fi◓ 
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⁸ʢɴ᷂Ӣ 10/5  

ὕ ᷂ 

│ 3- 13─ ─ ↑ ≢⁸ ⌐⅔™≡│ 3- 14─ ▪▬◖fi─ ╩

≤⇔√⁹⌂⅔⁸ │ ≢№╢⁹ 

   

3- 13 ⱨ▫כꜟ♪─ ﬞ  3- 14 Starlink ה ─  

 

ὕ  

3- 15│ SOS ⁸Starlink GeoBaseה ─ ─▪▬◖fi ≤ GEO-

WAVE─ ─ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ↑ ╩ ⇔√╙─≢№╢⁹

↓─╟℮⌂ ≢ Starlink ╩ ⇔√ ╩ ∆╢ ≢№∫√⅜⁸ ─

≢ ≤─ ⌐╟╡⁸ ─ ╩ ∆╢⁹ 

─ ≢│⁸ 3- 15─◦Ⱶꜙ꜠כ◦ꜛfi ⌐ ≠⅝⁸ ─ ⁸SOS

⌐⅔™≡⁸∕╣∙╣GeoChat⌐╟╢ ╩ ™⁸ ─ ⅜ ≢№╢↓≤╩

⇔√⁹╕√⁸ ╟╡ ⌐⅔™≡ Starlink ⌐╟╢▬fi♃כⱠ♇♩ ╩

⇔√≤─ ⅜№╡⁸ ─ ╩┤╕ⅎ⁸ ◔ ≤ ⌐

Starlink GeoBaseה ⌐╟╢ GEO- WAVE ▬fiⱨꜝ─ ⅜ ≢№╢≤ ⅎ╠╣╢⁹ 

       

3- 15 ⱨ▫כꜟ♪─            3- 16 ─  

ﬞ   
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 ὕ ǯ  

ҧ ӓɵ ҘӓǓ֯ ǯǱȒ  

─ ≤⇔≡│⁸ ≢ Starlink ╩ ⇔√GEO- WAVE ▬fiⱨꜝ─

⅜ ≢№╢↓≤⅜╦⅛∫√⁹ 

GEO- WAVE ▬fiⱨꜝ│⁸ │ ה ╩ ⇔ ╩ ℮⁹↓─ ⁸ │

⁸ ≢כꜞ♥♇ⱣהꜟⱤⱠכꜝכ♁│ ↕∑╢√╘⁸ ╛ⱷfi♥♫fi☻

─ ⅜⌂ↄ ⅜ ≢№╡⁸ │GeoChat∞↑╩ ∆╣┌ ™≤™℮

⅜№╢⁹╕√⁸ ⇔√ ▬fiⱨꜝ│GeoChat ─ ◄ꜞ▪ ⌐ ⇔ ∆╢

☿fi◘כ ─ ⌂≥ ⌐╙ ≢№╢⁹∕─√╘⁸ ─ ⌐ ╠⌂

™ ⁸ ─ ◄ꜞ▪╩◌Ᵽכ⇔√™ ⁸ ⌐ ▬fiⱨꜝ╩ ⇔√™

│ ⅜ ≢№╢⁹ 

⇔⁸ ▬fiⱨꜝ╩ ∆╢ │⁸ ⁸ ⁸ ⁸ⱷfi♥♫fi☻⌐⅛⅛╢◖☻

♩⅜ ⌐⌂╢ ⁸ ⅛╠ ◄ꜞ▪╕≢─ ⅜ ↄ⁸∕╙∕╙ ⅜

≢⅝⌂™ ╛ ▬fiⱨꜝ◌Ᵽכ◄ꜞ▪ ≢─ ⅜ ⇔√ ─ⱨ꜠◐◦Ⱪꜟ

⅜ ≢№╢ ⌂≥⁸♦ⱷꜞ♇♩╙ ⅎ╠╣╢⁹ 

⁸ ≢ ∫√ Starlink ה ─ ╖ ╦∑≢№╣┌⁸∕─ ∟ ┘⁸ ⁸

ⱳכ♃ⱩꜟⱣ♇♥ꜞכ─ │ ∆╢╙──⁸ ≢│ ⇔ ⌂⅛∫√ ⌂▬fiⱨ

ꜝ ⅜ ⅛≈ ≢ ≢⅝╢↓≤⅜ ⅛∫√⁹↓╣⌐╟╡⁸ ⅜GeoChat⌐╟

╢ ⌐ ╠╣╢ ⁸⅛≈ ≢─▬fiⱨꜝ ⅜ ⌂ ⌐⅔™≡│⁸

◖☻♩≢ ⌂ ⌂ ≢№╢ ⅜ ↕╣√⁹ 

 

̓ ǠȒ ǵ  

Starlinkה ─ ⌐≈™≡⁸▪fi♥♫≤ ─ ⌐│⁸ ₁⌂≥ ╩ ╢

⅜⌂ↄ⁸ ─ ╠⇔⅜ ╣╢ ─ ⅜ 7 ↑√ ≢─

⅜ ╕⇔™⁹ 

ה │▪fi♥♫ ⅛╠ ≢ ⌐ ↕╣≡™╢√╘⁸ ⌐ ╪≢™╢ ⅜

⌐ ⇔ ─ ⌐⌂╢ ⅜ ™⁹⇔√⅜∫≡GeoBase╩ ∆╢ ⌐│▪

fi♥♫ │ ⅛╠ 5m ╣≡™╢↓≤⅜ ╕⇔™⁹ 

≢GeoChatה ╩ ∆╢ │⁸GeoBase─▪fi♥♫⌐ ╦∑≡⁸ ⌐ ⇔≡ ה

⅝⌐ ∫≡ ⌐ →╢≤ ⅜ ╕╢⁹ ⌐ ה ⅝╛ ™ ≢ ∫√╡⁸

ⱳ◔♇♩⌂≥ ─ ⌐ ╣√╕╕─ ≢ ╩ ∆╢≤⁸ ⅜ ↄ⌂╢⁹ 

╩כꜞ♥♇ⱩꜟⱣ♃כⱳה ⇔≡ Starlink ┘ GeoBase╩ ↕∑√≤↓╤⁸Starlink

─ ⅜ ™↓≤⅜╦⅛∫√⁹Starlink ─ ⅜ 50₩70Wβ ≢⁸GeoBase─

⅜ 1₩2.5W─√╘⁸ ⌐ 8 ∆╢ │ 580Wh─ ⅜ ⌐

⌂╢⁹ ⇔√ⱳכ♃ⱩꜟⱣ♇♥ꜞכ│ 500Wh─√╘⁸ ⌐ ─ ⅝™
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Ᵽ♇♥ꜞכ≢ ↕∑╢ ⅜№╢⁹ 

β  ImpressWatch ╟╡  (https://www.watch.impress.co.jp/docs/topic/1490045.html)  

 

ѫ ǵ  

ה ─ ╛ ⁸ │ ⌂™⁹ 

Starlinkה ╩ ↕∑╢√╘─Ᵽ♇♥ꜞכ ⅜ ⇔™⁹ 

Starlinkה ─ ─ ⅜ ⇔™⁹ 

ה ─ꜞⱪ▪ה ╡ ™⅜ ⇔™⁹ 

GeoChat╩☻ⱴⱱה ⌐⇔≡╒⇔™⁹ 

ה ╩ ⌐ ⇔≡ ≢⅝╢≤™™⁹ 

 

 ḹǿǵὕ  

₩ ≢ ⇔√╟℮⌐⁸ ⌐⅔™≡Starlink ╩ ⇔√ ≢─ ⌂GEO-

WAVE ▬fiⱨꜝ─ ┘◄ꜞ▪ ≢─ ⅜ ≢№╢↓≤⅜╦⅛∫√⁹ ≢⁸

⌐ ≢ ∆╢ ≢│⁸ ─╟℮⌂ ⌐ ╡ ╗ ⅜№╢⁹  

GeoBaseה ┘ Starlink ─ ╩ ⇔√ ⌂Ᵽ♇♥ꜞכ─  

ה ⁸ ⌐ כ♃כꜟⱩꜟ⁸כ◔√⇔ Ⱳ♇◒☻─  

≤ ─ ╩ ∆╢ ─ ┘ꜝfi♬fi◓◖☻♩╩ ≤⇔≡

─ ⌐ ∆⁹ ⌂⅔ ⌐≈™≡│⁸ ⌐ ∆╢ ≢ ∆╢ ⅜№╢  

ה  

    

GeoBase Dual  1,000,000 1 1,000,000  

GeoChat  80,000 5 400,000  

Starlink  50,000 1 50,000  

Ⱡ♇♩▪♄ⱪ♃ 9,455 1 9,455◘כ▬  

2.4GHz▪◒☿☻ⱳ▬fi♩ 2,000 1 2,000  

Ᵽ♇♥ꜞ50,000 1 50,000 כ  

 27,500 1 27,500  

ⱳ18,000 1 18,000 ꜟכ  

∕─  10,000 1 10,000  

     1,566,955  
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ה ﬞ №√╡─ꜝfi♬fi◓◖☻♩ 

 /    

GeoBase◒ꜝ►♪  7,500 1 7,500  

GeoChat▪ⱪꜞ  300 5 1,500  

Starlink  9,  000 1 9,000  

     18,000  
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 ɓȡɶɩɇ ͬ ǵὕ ɢɜȵȷɆ  

פֿ  
 

  
 

ⱨ▫כꜟ♪─ ≢│⁸☻ⱴכ♩ⱨ◊fi LTE ⌂≥─ ⅜ ⌐⌂

╡⁸ ≢ ⅜ ⇔√ ⁸ ⌂ ⅜ ⇔ↄ⌂╢⁹ ⱨ▫כꜟ♪≢─ LTE

─ │ ⇔™─⅜ ≤⌂∫≡™╢⁹╕√ ╩ ™√ ⌐≈™≡

╙⁸ ─ ™ ≢│ ⌐⌂╢ ⅜№╡⁸ ⱨ▫כꜟ♪╩◌Ᵽכ∆╢ │

⇔™≤™ⅎ╢⁹ ─ ⌐⅔™≡ ╩ ∆╢√╘⁸ꜘⱴ◦☻♩╩ ⇔≡⁸

⁸ ⁸⅔╟┘ⱷ♇☿כ☺─ ⅜ ⌐ ⅎ╢↓≤╩ ∆╢⁹ 

 

 ὕ ᷂ǯὕ  

ὕ ᷂ 

 ﬞ  

2023 9 13  

2023 9 29  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

ﬞ  

 

 ₈  WEB₉╩╙≤⌐ ⅜  
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ὕ  

ͬ ᶪǵ  

ﬞ ≢ LPWA ─ ╩ ∆╢⁹LPWA≤│ Low Power Wide Area

─ ≢⁸ⱷꜞ♇♩│ ≢ ה ⅜ ⁸♦ⱷꜞ♇♩≤⇔≡ כ♦

♃ ⅜ ⌂™↓≤⅜ ─ ≢№╢⁹ ≤⇔≡│⁸ ≤ ─ ╩

⇔≡ ⇔⁸ ≢ ╩ ↕∑⌂⅜╠ ≤ ╩ ∆╢⁹

⅜ ⌂ ⅜№╢ ⁸ ╩ ⇔≡ ╩ ∆╢ ╖╩ ℮⁹ 

 

ﬞ ⌐ ╩ ⇔⁸ ⅛╠ ╣√ 3⅛ ╩ ⇔⁸∕╣∙╣─

≢ ⅛╠ ╩ ⇔⁸ ≢ ⇔√ ─ ╩ ⇔√⁹ ╛ ⌐╟

╢ ⅜ ∆╢ ╩ ⇔⁸ ₁─ ⌂≥ ╩ ⅎ≡ ╩ ∫√⁹ 

 

    

⅜ ™ ⅛╠ ╩  

330m 

160m 

300m 
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ū ̓ ᶅ 

ꜘⱴ◦☻♩  

 

 

 

 

 

 

ꜘⱴ◦☻♩  

ה   GNSS╩ ™≡ ╩ ∆╢  

SOSה   SOS ≤ ╩ ⁸ ┼ ∆╢  

ה   ─ ╩ ∆╢  

☺כ☿♇ⱷה   ≤ ⱷ♇☿כ☺╩╛╡≤╡∆╢  

꜡GNSSה כ●   ⱷ⸗ꜞ⌐ ╩ 3250 ∆╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

◘▬☼ W69mm×H104mm×D26mm  

 167g 

 72  

 -10 50ϴ 

 IP67  

 920MHz  

◘▬☼ W415mm×H325mm×D182 mm 

 3500 g 

 0 50ϴ 

 ⸗Ᵽ▬ꜟⱣ♇♥ꜞ⁸כAC ▪♄ⱪ

 ꜟⱤⱠכꜝכ♁⁸♃

 IP67  

 150MHz  920MHz  

 
920MHz ▪fi♥♫ 

150MHz ▪fi♥♫ 

♃Ⱪ꜠♇♩ PC 
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Ŭ ȵȷɄɞ  

 

 

 

 

 

 

 

 

 

 

 

 

ꜘⱴ◦☻♩│ ≢ ≢⅝╢ 920MHz≤ 150MHz─ ╩ ⇔√◦☻♥ⱶ≤⌂

∫≡™╢⁹ ≤ │ 920MHz≤ 150MHz─ ╩ ⇔≡⅔╡⁸ꜘⱴ◦☻♩ │

920MHz ─╖ ⇔≡™╢⁹150MHz─ │ 920MHz╟╡╙ ≢№╢⅜⁸⸗☺ꜙ

⅜ꜟכ ≢№╢↓≤⁸╕√▪fi♥♫─◘▬☼⅜ ⅝ↄ⌂∫≡⇔╕℮⌂≥⁸ ⌐ ∆

╢⌐│ ™≡™⌂™√╘⁸ ⌐│ 920MHz ╩ ⇔≡™╢⁹ 

◦☻♥ⱶ ─ ⌐ ⇔≡™╢╟℮⌐ - ╙⇔ↄ│ - │ 920MHz≢

╩ ™⁸ - ⁸ - │ 150MHz≢ ╩ ℮⁹ │ PC≤ USB

╩♃כ♦≡⇔ PC⌐ ∆╢⁹PC⌐ ▪ⱪꜞ╩▬fi☻♩כꜟ∆╢ ≢⁸ꜘⱴ◦☻♩

─ ─ ╛ⱷ♇☿כ☺ ⅜ ⁹ 

│ AC▪♄ⱪ♃≢ ╩ ⇔≡™╢⅜⁸ ─ ≢│⸗Ᵽ▬ꜟⱣ♇♥ꜞ

╩Ⱪ꜠♇♩PC♃≥כ ⇔√⁹ │ ╛ ─⌂™ ⌐ ∆╢↓≤╩ ⇔⁸

⌐כꜞ♥♇ⱤⱠꜟ≤⸗Ᵽ▬ꜟⱣכꜝכ♁ ⇔≡™╢⁹ ─ ╩ ⌐ ⅎ╢╟℮

⌐⁸ ⁸⸗Ᵽ▬ꜟⱣ♇♥ꜞ⁸920כMHz▪fi♥♫⁸150MHz▪fi♥♫╩ 1Ɽ♇◔כ☺

≤⇔≡ ⌐ ╖ ╖⁸∕─╕╕ ∟ ┘⁸ ↄ∞↑≢ ╩ ⅜≢⅝╢╟℮⌐

⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

920MHz  

 

  

 
 כꜞ♥♇Ᵽ▬ꜟⱣ⸗ה

 ꜟⱤⱠכꜝכ♁ה

ACה ▪♄ⱪ♃  

 150MHz  

USB 

 PCה

 ♩♇꜠Ⱪ♃ה

 

150MHz ▪fi♥♫ 

▪fi♥♫│ ⌐ ⇔  

920MHz ▪fi♥♫ 

☻כ◔ ╡  

☻כ◔ ⌐⸗Ᵽ▬ꜟⱣ♇♥ꜞכ 

920MHz  
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̬ Ḹǵ  

─ ≢ ⅜ ≢⅝√ ⁸PC▪ⱪꜞ⌐│ ─ ≤ ─ ID

⅜ ↕╣╢⁹ │GNSS GPS ╩ ⇔≡⅔╡⁸ ─ ™ ≢GNSS

⌐ ⅝⌂ ⅜ ⌂™⅛╩ ∆╢√╘⁸ ╩ ∫√ ≤▪ⱪꜞ⌐ ↕╣√

⌐ ⅜⌂™⅛╩ ∆╢⁹ 

 

Ū Ƞɕɨ Ʌɠ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⅛╠─ ⅜ SOS ─ │⁸▪ⱪꜞ ⅜ ⇔⁸ ╩⅔ ╠∑∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

  

⅜ ╩ ⇔≡⅝√ │ 

⌐ ID ≤ ⅜ ↕╣╢ 

⇔√ ─ꜞ☻♩╩ ∆╢ ╙  

 

SOS ⌐  
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 ὕ ǯ  

 

ὕ ǯ  

ȵɝɣɪɶȵɥɱ 

─ ⌐⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ﬞ ⌐ ╩ ⇔√ ─

920MHz ─ ╩ ⇔√⁹↓─ ◦Ⱶꜙ꜠כ◦ꜛfi│ ⌂╙─≢№╡⁸

─ ⌂≥│ ↕╣≡™⌂™√╘⁸ ⌐ ⇔√╙─≢№╢⁹  (dBm)

│ ─ ↕╩ ∆ ≢№╡⁸ ⅜ ⅝ↄ⌂╢╒≥ ↄ ╩ ⇔≡™╢⁹ꜘⱴ◦

☻♩─ ≤ ─ ─ ╩ ⌐ ∆⁹ 

 920MHz 150MHz 

 0dBm  - 110dBm 0dBm  - 100dBm 

 - 110dBm  - 125dBm - 100dBm  - 115dBm 

 - 125dBm  - 115dBm  

 

920MHz ⅛╠─ ◦Ⱶꜙ꜠כ◦ꜛfi - 110dBm ≢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

™ -60dBm ╟╡ ⅝™  ™ -120dBm ╟╡ ↕™  
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920MHz◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ 1 ≢ ﬞ ─╒≤╪≥─◄ꜞ▪╩◌Ᵽכ

≢⅝╢ ≤⌂∫√⁹√∞⇔⁸₈ י3ִ ₉─◄ꜞ▪⌐⅔™≡│ ⅜ ↄ⁸

⅜≢⅝⌂™ ⅜№╢⁹ ⅜≢⅝⌂™ │ ╩ ∆╢⁹ ≤ │

150MHz≢ ∆╢√╘⁸920MHz╟╡╙ ↄ╕≢ ⅜ ≤⌂╢⁹ 

 

150MHz ⅛╠─ ◦Ⱶꜙ꜠כ◦ꜛfi - 100dBm ≢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

150MHz─◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ﬞ ⌐⅔™≡ ⅜ ↄ⁸╒≤╪≥─

≢ ⅜ ↕╣≡™⌂™ ≤⌂∫√⁹920MHz─ ⅜ ™ ╙ 150MHz≢◌Ᵽכ≢

⅝╢ ⅜ ™⁹ ─ │⁸◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⌐⇔≡ ─

dBm ╩ ∆╢⁹ 

 

  

™ -60dBm ╟╡ ⅝™  

920MHz ≤ ⇔≡ 

⅜ ↄ ⅜ ™ 
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᷂  

ﬞ ─ ─ ⌐ ╩ ⇔⁸ ⌐≈™≡│ ⅝ↄ ↑≡

י3ִ ≢ ╩ ℮⁹ ─▪fi♥♫│ 1.5m 2 ⌐ ⇔√⁹ ─ ⅛

╠ ─ │ ⅎ⌂™ ≤⌂∫≡™╢⁹ │∕╣∙╣─ ╩ ⅝⌂⅜╠⁸

─ ≢ ⅜ ⌂™⅛ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ū ḹ 1 

⅛╠ 330m╒≥ ╣≡⅔╡⁸ ⌐│ ≤─ ⅜ ⌂™ ⁹ 

 

 

 

 

 

 

 

 

 

 

  

 

330m 
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1≢─ 920MHz─ │⁸ ─╟℮⌐⌂∫√⁹ ⌐│ ─GNSS ≤

╩ⱪ꜡♇♩⇔≡™╢⁹ ⇔√ ≤⇔≡│- 108dBm - 101dBm─ ≢№╡⁸↓

╣│ ⇔√ ⅜ ⌂ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◦Ⱶꜙ꜠כ◦ꜛfi♦כ♃≤─ ⅛╠⁸ │◦Ⱶꜙ꜠כ◦ꜛfi≤ ─ ≤⌂∫≡™

╢⅜⁸◦Ⱶꜙ꜠כ◦ꜛfi♦כ♃≢─ ⅜- 80dBm ⌐≈™≡│

⅜- 100dBm ≤⌂∫≡™╢⁹↓─ │⁸◦Ⱶꜙ꜠כ◦ꜛfi♦כ♃≢ ↕╣√

─ │ ⅜ ↄ⁸ ⅜ ⇔√ ⅜ ™≤ ⅎ╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

₁⅜ ↄ ⅎ≡™╢─≢

⅜ ↄ⌂∫√ ⅜

™ 
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ū ḹ 2 

2│ ⅛╠ 160m ╣≡⅔╡⁸ ≤ 2─ ⌐│ ⅜№╡⁸╕√⁸

⅜ 1╟╡╙ ™ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2≢─ 920MHz─ │⁸ ─╟℮⌐⌂∫√⁹ ⌐│ ─GNSS ≤

╩ⱪ꜡♇♩⇔≡™╢⁹ ⇔√ ≤⇔≡│- 106dBm - 90dBm─ ≢№╡⁸↓

╣│ ⇔√ ⅜ ⌂ ≢№╢⁹ │ ™√╘◦Ⱶꜙ꜠כ◦ꜛfi♦כ♃

≢│ │- 90dBm - 60dBm≤⌂∫≡⅔╡⁸ ≤─ ⅜ ⅝ↄ⌂∫≡™╢⁹ ─

⅜ ™ ≢№╡⁸ 1≤ ⌐ ─ ⌐╟╡ ⇔≡™╢ ⅜ ™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

160m 
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Ŭ ḹ 3 

⅛╠ 300m╒≥ ╣≡⅔╡⁸ - 3─ ⌐│ ⅜╒╓⌂ↄ⁸ ╙

1 ≢№╢⁹√∞⇔⁸ ⌂ ⅛╠⁸ 3─ ─ ⅜∫√≤↓╤│ ⅛╠

⌐ ╣╢ ⌐⌂∫≡⅔╡⁸ ⌐ ⅝⌂ ⅜ ╢ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

3≢─ 920MHz─ │⁸ ─╟℮⌐⌂∫√⁹ ⌐│ ─GNSS ≤

╩ⱪ꜡♇♩⇔≡™╢⁹ ⇔√ ≤⇔≡│- 119dBm - 106dBm─ ≢№╡⁸

│ ⅜ ⇔™ ≤⌂∫≡™╢⁹◦Ⱶꜙ꜠כ◦ꜛfi♦כ♃≢│ │

- 100dBm≤⌂∫≡™╢⁹ ≢│ ⅜ ⅎ√ ╙№╡⁸ ╩ ∑∏⌐

⇔√⅜⁸ │ ≢⅝╢ ─ - 119dBm≢ ⇔≡⅔╡⁸ ─

╩ ⅝ↄ ↑≡™╢ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

300m 

↓─ ↓℮⌐  

™ -120dBm ╟╡ ↕™  
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ʴ ᾯǵ  

ﬞ ─ ⌐⅔™≡⁸ 1 3≢│ ⌂ ⅜ ≢⅝⌂⅛∫√⁹

∕↓≢⁸ ╩ ⇔√ ╩ ℮√╘⌐⁸ ﬞ ⅛╠ ╣⁸ ⅜ ≢⅝⌂

ↄ⌂∫√ ≢ ╩ ⇔⁸ ─ ╩ ∫√⁹ ≢ ⇔⁸ ⅜ ↄ⌂∫√

≢ ╩ ╖√⅜⁸1ⱳ▬fi♩ ≢│╕∞ ≢№∫√⁹↕╠⌐ ⇔⁸2ⱳ▬

fi♩ ≢ ⅜ ≤⌂∫√⁹∕↓≢⁸2 ⱳ▬fi♩ ⌐ ╩ ⇔⁸ ─ ╩

⇔≡ ╕≢ ≢⅝√↓≤╩ ⇔⁸ ⌐╟╡ ⅜ ⅜╢↓≤╩

≢⅝√⁹ 

-  920MHz◦Ⱶꜙ꜠כ◦ꜛfi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-  150MHz◦Ⱶꜙ꜠כ◦ꜛfi 

 

 

 

 

 

 

 

 

  

™ -120dBm ╟╡ ↕™  

◦Ⱶꜙ꜠כ◦ꜛfi≢│ ⅜ 

⅛⌂™ ≢╙ ≤

⅜ ≢⅝√ 

1.57  

2.12  

↓─ ≢ ≤ ⅜

≤⌂∫√ ⁸ ╩  

150MHz ◦Ⱶꜙ꜠כ◦ꜛfi≢│ 

─ │-100 -95dBm

─ ≤⌂∫≡™╢ 

1ⱳ▬fi♩

 

2ⱳ▬fi♩
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ȅǯȈ 

ꜘⱴ◦☻♩─ SOSⱲ♃fi⁸ⱷ♇☿כ☺ ⁸ ─ ⌐│

ⱨ▫כꜟ♪ ≢ ⅜ ≢№╢↓≤╩ ∆╢ ⅜№╢⁹ ﬞ ≢

─ ⅜№╢ ⁸ꜘⱴ◦☻♩─ 920MHz ⅜ ⅛≥℮⅛ ╩ ∫√⁹ 

⅛╠ 100m ╣√ 3 ◌ ≢ ╩ ™⁸ ⌂ↄ ≢⅝╢↓≤╩

⇔√⁹▪ⱪꜞ ⌐≈™≡╙ ─ ≤ ╦╠⌂™ ⌐ ↕╣≡™╢ ╩ ⇔√⁹

920MHz ⌐⅔™≡⁸◦Ⱶꜙ꜠כ◦ꜛfi♦כ♃≤ ⇔≡╙⁸ ─ ≢ ⅜

⇔≡™╢↓≤╩ ⇔√⅜⁸ ⌂™ ≢ ⅜ ≢№╢↓≤╩ ⇔√⁹╕

√⁸ ⌐ ⇔≡│⁸◦Ⱶꜙ꜠כ◦ꜛfi♦כ♃⅛╠╙ ⅛╢ ╡⁸ ─ ╟╡╙

─ ⅜ ⅝™ ≤⌂∫√⁹ ─ ⌐╟╡ ⅛╠ ╣≡⇔╕℮ ≢│

⌐ ⅜ ↄ⌂╡⁸ ⅜ ⌐╙⌂╢↓≤╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

─╟℮⌂ ≢ ─ ⅜ ⅛⌂™ ⌐≈™≡⁸ ╩ ⇔≡ ╩

∆╢↓≤╩ ⇔√⁹ ⌐│⁸ ⅜ ≢⅝⌂™ ╕≢ ⇔⁸ ╩

∆╢↓≤≢ ─ ⅜ ∆╢↓≤╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

⌐ ↕╣√ ⅛╠│⁸₈ ╟╡╙ ↄ╕≢ ≢⅝╢₉₈ ∂ ─ ⌂

─≢◘ⱳכ♩⅜ ₉₈ ◘▬☼⅜ ⅝™₉⌂≥─ ⅜№∫√⁹ ◘▬☼⌐≈™≡│

⅜ ≢№╢⁹ 

 

  

─  

▬ⱷכ☺ 
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 ḹǿǵὕ  

 

ὑ ḹ 

ꜘⱴ◦☻♩│ ⱨ▫כꜟ♪≢─ ─√╘─ ╩ ⇔≡™╢⁹ ⱨ▫כꜟ

♪≢│☻ⱴכ♩ⱨ◊fi─ ⅜ ⅜╡⌐ↄ™ ⅜╟ↄ ╠╣⁸ ⅜ ⇔√ ⌐

⅜ ╣╢↓≤⅜ ↕╣╢⁹∕↓≢ꜘⱴ◦☻♩╩ ∆╢↓≤≢⁸ ─ ╩

⌐ ╕≢ ↑╢ ⅜ ≤⌂╢⁹ 

 

╩ ↕╣╢  

⅜ⱨ◊fi♩כⱴ☻ה ─  

ה ⅜ ⌂  

ה ─ ─ ╩ ≢ ⇔√™  

ה ─ ⌐ⱷ♇☿כ☺╩ ╡√™  

 

─ ☿♇♩ 

♩☻◦ⱴꜘה 5 5  

ה 1 ⌐  

ה כꜝכ♁+  ≤ ╩ ←╟℮⌐   

ה +⸗Ᵽ▬ꜟⱣ♇♥ꜞ1 כ ⌐  

 

 

   ╖  

 400,000 1 400,000 

 480,000 1 480,000 כꜝכ♁+

+⸗Ᵽ▬ꜟ 410,000 1 410,000 

ꜘⱴ◦☻♩  50,000 5 250,000 

∕─  10,000 1 10,000 

   1,550,000 

 

 

 /   / ╖  

▪ⱪꜞ  180,000 1 180,000 

   180,000 

 

│ ⌐ ™√ꜘⱴ◦☻♩ⱬכ☻ ↑ ─ ≢№╡⁸

↑⌐◌☻♃ⱴ▬☼∆╢ ⁸ │ ≤⌂╢ ⅜№╢⁹ 
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₉ɴԍǮǵ Ȣɟɶȶ 

ﬞ ─ ⱨ▫כꜟ♪≢ ∆╢ ⁸ ≢№╢ ⌐ ╩

⇔⁸ ╩ ⇔≡ ≤ ╩ →╢⁹◦Ⱶꜙ꜠כ◦ꜛfi⌐ ≠™≡

╩ ⇔√ ⁸ ─╟℮⌂ ≤⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

│ ⌐ ╦∑≡ ⌂ ╩ ∆╢ ⅜№╢⁹ ⌂ ─

⌐≈™≡│⁸◘ⱳה♩כ ╩ ℮⁹ ⌐≈™≡│⁸ כꜝכ♁│⌐ ╩

⇔⁸∕─╕╕ ≢⅝╢⅜⁸ ⌐⅔™≡│ ⅜ꜟⱤⱠכꜝכ♁╡╟⌐ ∆╢

⅜№╢√╘⁸ ⌐ ⇔⁸ ╘─♃▬Ⱶfi◓≢ ∆╢ ⅜№╢⁹ 

─ ⅜ ⌐╟∫≡ ╦╢ │⁸ ╩⸗Ᵽ▬ꜟⱣ♇♥ꜞכ≢ ↕∑⁸

─ ↄ⌐ ∆╢ ≤⌂╢⁹⸗Ᵽ▬ꜟⱣ♇♥ꜞכ─ ─√╘⁸ ╩ ∟

╡ ⇔⁸ ─ ⌐ ∆╢ ≤⌂╢⁹ ─ ה ╩ ⌐ ℮√╘⌐⁸

⌐ ⁸⸗Ᵽ▬ꜟⱣ♇♥ꜞ⁸920כMHz▪fi♥♫⁸150MHz▪fi♥♫╩ 1Ɽ♇◔

≡⇔≥☺כ ╖ ╖⁸∕─╕╕ ∟ ┘⁸ ↄ∞↑≢ ─ ⅜≢⅝╢╟℮⌐ ⇔

≡™╢⁹ 

 

 

 

 

 

 

 

 

 

150MHz ▪fi♥♫ 

▪fi♥♫│ ⌐ ⇔  

920MHz ▪fi♥♫ 

☻כ◔ ╡  

☻כ◔ ⌐⸗Ᵽ▬ꜟⱣ♇♥ꜞ

 

1 

ﬞ  

3.2  

6.4  

⅛╠ ﬞ

≤ ∆╢ │ 

╩ י2ִ ⌐  

2 
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ǯ˹♥ǲǫǋǭ 

ꜘⱴ◦☻♩ │ ↑⌐ ⇔√√╘⁸ │ ↑─ ⅜ ↕╣≡

™╢⁹ ≢─ ⌐ ⇔≡│⁸ ─ ⌂≥⌐ ⌂ ⌐ ∆╢ ⅜№

╢⁹ 

 

⌐♪►ꜝ◒╩♃כ♦ ∆╢◦☻♥ⱶ╙  

 

  

 

 

 

 

 

 

 

─ ⌂™ ≢│ ╩ ⇔√◦☻♥ⱶ╙  

 

 

 

 

 

 

 

 

 

 

 

 

│ ⌐ ∞⅜⁸ ≤ ∆╢ ⁸ ⅜ ↑≡™╢ ≢⌂™≤

⇔√ ╩ ⅎ⌂™ ⅜№╢⁹ ─ ↄ⌐ ⅜ ↑≡™╢ ⅜ ⌂™

⅜№╢⌂╠┌⁸ ╩ ⇔√◦☻♥ⱶ⅜ ≢№╢⁹ 

∆╢ ─ │⁸▬ꜞ☺►ⱶ ⅜◒fiꜞכ♃☻⁸ →╠╣╢⁹ 

 

 

≢ ─ ╩ ↄ↓≤≢⁸ ⌂ ╛ ↑─ ⅜ ⌐⌂╡⁸

│ ™ ─ ╩ ∆╢⁹ 

  

920MHz  

   

 כꜞ♥♇Ᵽ▬ꜟⱣ⸗ה

 ꜟⱤⱠכꜝכ♁ה

ACה ▪♄ⱪ♃ 

 PCה

  ♩♇꜠Ⱪ♃ה

◒ꜝ►♪ 
LTE ⇔√◦☻♥ⱶ  

 

 

 

 כꜞ♥♇Ᵽ▬ꜟⱣ⸗ה

 ꜟⱤⱠכꜝכ♁ה

ACה ▪♄ⱪ♃ 

 PCה

 

◒ꜝ►♪ 

▬fi♃כⱠ♇♩ 

╩ ⇔√◦☻♥ⱶ  
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 ȩɧɶɜɶȫɱȮ ̂ɍɶɗȷȽǵὕ  

◖ⱴ♠ פֿ  
 

 ɵКὦ 

 

╩ ⌐ ↑∆╢ │⁸ ⁸ ╛ ⌐⅔™≡⁸ ─◓ꜝ♇ⱪ

ꜟ ─ ≤ ╩ ⇔ ╦╣≡™╢⅜⁸ ─ ─√╘⌐│⁸

≤ ∑≡ ℮⌂≥⁸ ╩ ╢ ⅜№╢⁹ 

╕√⁸ ⌐ ∂√ ╛ ─ ╩ ∆╢√╘⌐│⁸ ╩ ∆╢↓

≤│ ≢№╢⁹↓─√╘⁸ ╡ ─ⱴכ◐fi◓ ≤ ─♃כ♦ ╩ ∆

╢Ɫכⱬ☻♃⌐≈™≡⁸ ─ ⌐≈™≡ ╩ ℮⁹ 

ה ↑ ─ ─  

ה ↑ ─ ─  

Ɫכⱬ☻♃─♦כ♃ ╩ ⇔√ ─  

 

 ὕ ǵ Ʋ ρ 

̓  

ɗɶȷɜȵɱ ȱɜɂ ḌɍɶɗȷȽ ˿  

◓fi◐כⱴכꜝ◌ ⁸  כꜗ♅♇◊►

 

ὕ ᷂ 

│⁸ ≢ 2023 5 ⅛╠ 8 ╕≢⁸ ≢ 10

⅛╠ 11 ⁸ ≢ 2024 2 ⌐ ∫√⁹ 

ὕ  

Ū ɵ˿ѝǘ̸ ǵҧ ӓǵὕ  

⌐⅔™≡⁸ ─ ─⁸ ה⇔╤ ↑─ ◦☻♥

PC138US- 11 Ɫכⱬ☻♃ C93  C93Ɫכⱬ☻♃Ⱬ♇♪ 



1  ☻ⱴכ♩ ─ ─ ┘ ◓fi◐כⱴכꜝ◌   Ɫכⱬ☻♃─  

73 

ⱶ⅜◌ꜝכⱴכ◐fi◓ ⅝Ɫכⱬ☻♃╩ ∆╢↓≤≢⁸≥─ ⁸ ≢⅝╢

⅛╩ ⇔√ ─ ─ ⁹ 

╕√⁸ ⌐⅔™≡│⁸ ⅜ →≡™╢ ╩Ɫכⱬ☻♃≢ ∆╢ ⌐⁸

⅜ ╡ ⌐ ⅜ ∂╢↓≤⅜№╡⁸ ⌐⅔™≡│ ─ ╩ ╦╣

≡™╢⅜⁸↓─ ─ ⌐≈™≡ ⇔√⁹ 

⌐│⁸ ╩ ∆╢ ⌐ ╩ ™⁸ ╩ ⇔╛∆ↄ⇔√⁹ 
 

֘ ≢─ ◦☻♥ⱶ֙ 

 
 

ќ 

∑ 

ќ 

 

ќ 

╖ 

ќ 

 

ќ 

ה⇔╤

╖ ќ 
 

 
fiכ▼♅

 כ♁
◓ꜝ♇ⱪꜟ Ɫכⱬ☻♃ ◓ꜝ♇ⱪꜟ ⱨ◊꞉כ♄ ◓ꜝ♇ⱪꜟ ♩ꜝ♇◒ 

↑

 

ⱴכ◐fi◓ 

⌂⇔ₒ ₓ 
  ↑  ↑ ╖ ↑  

ⱴכ◐fi◓ 

№╡ 
  ⱴכ◐fi◓  ↑⌂⇔ ↑  

 

ū ɵ˿ѝǘ̸ ǵ ↓ǵ  

│ ─☻◑ ⁸ 1093m ⌐⅔™

≡ ∫√⁹2022 7 ⌐ ⌐ 0.14ha ─ ╩ ⇔⁸ ≤ ─

╩ ∫√ 5- 1 ⁹ ─ │ - 1⌐ ⇔√≤⅔╡≢№╢⁹2023 7 ⌐

─ ─℮∟ 20 ╩ ⇔ 5- 1 ⁸↓╣╠╩ ≤⇔≡Ɫכⱬ☻♃ ⌐

⅔↑╢ ↑ ─ ╩ ∫√⁹ ≢│⁸○Ɑ꜠כ♃⅜ ╡─ ⌐

─ A ⁸B ⁸C ⌐ ╩◓fi◐כⱴכꜝ◌≡∂ ™⁸ 1 ─

⅜ ⇔√ ⌐⁸ ⅜ ⁸ ה ⁸ ╩ ⇔⁸∕─ ╩╙≤⌐⁸

- 2 ─ ⌐ ∫≡ ╩ ⇔√⁹ │ 4m╩ ≤∆╢⅜⁸ ╩ ⅜

↑⁸ ⅜╡─ ⅝™ ╛ ⌐≈™≡│ 4m ≢ ∆╢↓≤╙№∫√⁹○Ɑ꜠כ

♃⅜ⱴכ◐fi◓⌐ ⇔√ │ ≤ ─ 2 ≢№╡⁸A │ ⁸B │ ≤⇔⁸C │

ⱴכ◐fi◓ ⇔≤⇔√⁹⌂⅔⁸ ⌐ ⇔√○Ɑ꜠כ♃│ 1 ≢№╡⁸1 ﬞ ⌐╦

√╡ Ɫכⱬ☻♃⅔╟┘ⱴכ◐fi◓ ╩ ⇔⁸ ⌐│ ⇔√ ⌐№∫√⁹ 

    
5- 1 ≤ ─          5- 1 ≤ ─  



1  ☻ⱴכ♩ ─ ─ ┘ ◓fi◐כⱴכꜝ◌   Ɫכⱬ☻♃─  

74 

- 5- 1 ─  

 

 

5- 2 ─ ─  

 

 

Ŭ ɍɶɗȷȽǵɅɶȽ ͬ ș ǞǦ ǵ  

1 1 ─ ♃כ♦─ ה ה↕ ה♪כ꜠◓ה ⌂≥ ⌐ ⅎ⁸

╡ ⌐ ─ ⌐ 2 3 ( ה ה ╩ⱴכ◐fi◓⇔◓꜠כ♪≤

↕∑√ ╩♃כ♦ ≡⌐כꜗ♅♇◊► ↔≤⌐ ⁹∕╣╠ ♃כ♦

─ ⌐≈™≡ ─ ─╙≤ ∆╢⁹ 

 

ₒ ─כꜗ♅♇◊► ∕─ ♃כ♦ ₓ 

 

Ῥ ≢⅝⌂™ ╩ ™√  

῭∕╣∙╣─ ≡↑⅛╩♩כ♁⌐  

΅ 1 ⌐ ⁸≥─Ɫכⱬ☻♃╩ ⇔≡ ⇔√⅛⁸ ⁸◄ꜞ▪ ◘ה

Ⱪ◄ꜞ▪ ( ⌐≡ )⁸ ⇔√ ⁸ ⁸ ⌐ ∆╢ כ꜠◓⁸

♪⁸ ⁸ ⁸ ─ ⅜♃כ♦ ⁹ 
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`CSV ≢♄►fi꜡⁸⇔♪כ⅔ ∟─ ♁ⱨ♩≢ ⌐ ∆╢↓≤⅜ ⁹ 

ῲ │╙∟╤╪ ⌐ ∆╢ ה JAS ≢ ╩ ™⁸ ⇔≡

⇔╕∆⁹ 

 

ₒ ─כꜗ♅♇◊► ∕─ ₓ 

│♃כ♦ ╩ ∟⁸ ≢ ╩ ╘√ ╩ ⇔⁸

₁─ ╩ ≢⅝╢⁹ 

 

 ὕ ǯ  

ɵ˿ѝǘ̸ ǵҧ ӓǵὕ  

Ū ӳ ⁸ʣ  

╢╟⌐◓fi◐כⱴכꜝ◌ ↑ ─ ⌐ ⇔≡│⁸ ≢ ↑⇔≠╠™

3,400mm≤ 3,100mm─ ↑⌐ ∆╢↓≤≢⁸ ⅛╠⁸ ↑╩

⌐ ╢≤─ ≢№∫√⁹ 

 

ū ⁸ʠᾭ  

⁸ ─ ↑│ ≢ ⌐ ™⁸↓╣╩ ⌐ ╕⅛⌐ ⇔≡ ╖⁸

╤⇔ ⌐⁸ ⁸ ⇔⌂⅜╠ ⌐ ╖ ↑ ↕╣≡™√⁹ 

√⇔◓fi◐כⱴכꜝ◌⁸ ╙⁸ ─ⱴכ◐fi◓≤ ≢─ⱴכ◐fi◓⌐

≠ↄ ↑╩ ℮ ⅜№╢⁹↓─√╘⁸○Ɑ꜠כ♃─ ≤⇔≡│ ⅝ↄ ⅜ ⅜

∫√≤™℮ │⌂⅛∫√⅜⁸ ⌐≈™≡⁸ ⅛╠ ╖╕≢⌐ ⇔√ ╩

⇔√ ◓fi◐כⱴכꜝ◌⁸ ╩ ∆╢↓≤≢⁸ ─≤⅔╡⁸ ─

⅜ ╠╣√⁹ ─ ≢│⁸ ה⇔╤ ╖ ≢─ ─ ⅜ ™√╘⁸

ⱴכ◐fi◓⌐╟╡ ─ ⅜ ↕╣√╙─≤ ↕╣╢⁹ 

 

֘ ≢─ ↑ ─ ֙ 

 

 

 

 

 

 

 

 

 

 

  
ⱴכ◐fi◓⌂⇔ 

ₒ ₓᵑ 

ⱴכ◐fi◓№╡ 

ᵒ 

ⱴכ◐fi◓⌐╟╢

 ᵓ=ᵒ/ᵑ 

 11:56 12:17 2.9  

 7:39 7:27 2.6  

 16:42 14:27 13.5  

ה⇔╤ ╖   14:16 10:37 25.6  

 50:33 44:48 11.4  
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Ŭ ᾛ ⁸  

╩ ∆╢ ─ⱴכ◐fi◓⌐≈™≡│⁸ ╩ ≢ ∆↓≤│ ⌂

⅛∫√⅜⁸ ⅛╠│⁸₈ ↕╣√ ╩ ⌐ ≢⅝√₉₈ ─ ─

╩ ≢⅝√₉⌂≥─ ⅜№╡⁸ ─ ≤ ⌂ ⌐ ∆╢╙─

≤ ⅎ╠╣╢⁹ 

╕√⁸ⱴכ◐fi◓ ─ ⌐ ⇔≡⁸ ⌐ ╩ ↑╢ ⅜№╢

⌂≥⁸ ─ ↑ ─ ⌐╙ ≢⅝╢≤─ ╙№∫√⁹ 

ɵ˿ѝǘ̸ ǵ ↓ǵ  

≢│ 20 ⅛╠ 114 ─ 24.6 ⅜ ↕╣√⁹ 5- 2⌐○

Ɑ꜠כ♃─ⱴכ◐fi◓⌐╟╢ ↑ ○Ɑ꜠כ♃ ↑ ≤ ⌐╟╢ ↑

↑ ─ ─ ╩ ⇔√⁹ ↑╩ ≤⇔√ ─○Ɑ꜠

♃כ ↑─ │ 78.1 ≤⌂╡⁸ ─ │A ⁸B ⅔╟┘C ⅜∕

╣∙╣ 54.8 ⁸72.2 ⅔╟┘ 97.9 ≤⌂∫√⁹○Ɑ꜠כ♃⌐╟╢ ↑ │ A ≢

ↄ⁸B ⁸C ─ ≢ ↄ⌂╢ ⅜№╡⁸A │ ↑╟╡╙ ⌂ↄ⌂╡⁸B

C ⅜ ⅎ╢ ⅜№∫√⁹ ⌐╟╢ ⌐⅔™≡╙∕─ ││∫⅝╡≤ ╘

╠╣ 5- 3 ⁸○Ɑ꜠כ♃ ↑≢│ A ─ ⅜ 30 ⇔⁸∕─ ∞↑ B ⅜

⇔√⁹↓─╟℮⌐ ○Ɑ꜠כ♃⌐╟╢ ╡ ─ ≢─ ↑≢│⁸A ≤ B

─ ⅜ ⇔ↄ⁸ ↑ ⅜ ∆╢↓≤⅜ ↕╣√⁹ ⁸↓℮⇔√ ≤

─ ⅔╟┘ ⌐╟╢ ≤╩Ᵽꜝfi☻↕∑╢ ╩ ∆╢ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϷЧ▫

ẘ A B C

A 17 14 0

ὓ ▫ B 3 26 7

C 0 1 46

5- 3 ↑≤○Ɑ꜠כ♃ ↑

≤─ ─  

5- 2 ↑≤○Ɑ꜠כ♃ ↑─ 

⌐╟╢  
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ɍɶɗȷȽǵɅɶȽ ͬ ș ǞǦ ǵ  

─ │ ↔≤─ ⁸ ⌂≥⅜ ↕╣√ ─כꜗ♅♇◊►

≢№╢⁹ 

♃כ♦  

 

 

─  ♃כ♦
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Ῥ◄ꜞ▪⁸◘Ⱪ◄ꜞ▪⁸ ⁸○Ɑ꜠כ♃⌐≈™≡ ⌐ ה ↕∑╢ ⅜

═╢⁹╕√⁸ ─ ⁸ ╙≡™≈⌐♪כ꜠◓⁸↕ ה ↕∑╢ ╩

┬↓≤⅜≢⅝╢⁹ 

῭◌꜠fi♄כ≢ ⌐ ↕╣√ ╩ ∆╢↓≤⅜ ⁹ 

΅ ≢ ╩ ⇔√ ⁸ ╡⇔√ ─ ╩ ⁹ 

`↓─◄ꜞ▪ ─ ─ ╩ ⁹ 

 

◌꜠fi♄כ  
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ₒ   5/29 8/9 ₓ 

↑ 5/29 8/9  

KVAL1 2,100mm 

KVAL2 4,100mm ▬fi◒≢  

KVAL3 4,100mm  ▬fi◒≢  

KVAL4 4,100mm  ⌂⇔ ⇔⌂™  

KVAL5 3,100mm  ┘ ▬fi◒≢  

KVAL6 5,100mm 

KVAL7 6,100mm 

βKVAL─ ⅜ ⌐⌂╢≤Ⱳ♃fi⅜ ⅛╠⌂ↄ⌂╢≤─ ⌐╟╡⁸ 3,400mm

∏∑⌐♩כ○│ ⌐≡ ∆╢↓≤⌐⇔√⁹ 

 

ה 2,370  

ה   7,538  

ה   1,740.1  

ה 46  

ה ╡ 37.8  

ה 229.6H 
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ủ ↑ KVAL 6 ↔≤─ ─ PDF⌐≡  

 

 

 

ủ ─ ╙  

6/14  

ה ╡ 35.2  

ה h 

 

 

 

ₒ   10/ 12 2/29 ₓ 

KVAL1 4,100mm ⌂⇔ ⇔⌂™  

KVAL2 4,100mm ▬fi◒≢  

KVAL3 4,100mm ▬fi◒≢  

KVAL4 3,700mm ┘ ▬fi◒≢  

KVAL5 5,100mm 

KVAL6 3,100mm 

 

♪כ꜠◓ ⱴכ◐fi◓ (mm) (

Kval1 2,100 209 46.493

Kval2 4,100 A 312 147.823

Kval3 4,100 B 3,830 1,047.206

Kval4 4,100 C 2,288 340.832

Kval5 + 3,100 889 154.729

Kval6 5,100 6 1.498

Kval7 6,100 4 1.477

7,538 1,740.058

♪כ꜠◓ ⱴכ◐fi◓ (mm) (

Kval1 2,100 11 1.238

Kval2 4,100 A 0 0.000

Kval3 4,100 B 87 16.010

Kval4 4,100 C 27 2.244

Kval5 + 3,100 94 14.920

Kval6 5,100 1 0.314

Kval7 6,100 2 0.510

222 35.236
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ủ ↑ KVAL 6 ↔≤─ ─ PDF⌐≡  

ה   5,386  

ה   878.1  

ה 39  

ה ╡ 29.3  

ה 123.4h 

 

 

 

ủ ─ ╙  

10/23  

ה ╡ 58.8  

ה 5.2h 

 

 

 

▪ ⱬכ☻ⱴ◦fi Ɫכⱬ☻♃ ⅛╠ ─┼כꜗ♅♇◊► ─♃כ♦

▪♇ⱪ꜡כ♪ 

ה ⅜ ≢№╡ ⅜♪כ꜡ⱪ♇▪─♃כ♦ ↄ

╦╣⌂™ ⅜№∫√⅜⁸ ⌡ ⌐ │ ╦╣≡™√⁹ 

♪כ꜠◓ ⱴכ◐fi◓ (mm) (

Kval1 4,100 C 2,418 452.698

Kval2 4,100 A 257 101.768

Kval3 4,100 B 329 98.513

Kval4 + 3,700 1 0.230

Kval5 5,100 0 0.000

Kval6 3,100 2,381 224.844

5,386 878.053

♪כ꜠◓ ⱴכ◐fi◓ (mm) (

Kval1 4,100 C 34 8.620

Kval2 4,100 A 72 28.970

Kval3 4,100 B 85 21.184

Kval4 + 3,700 0 0.000

Kval5 5,100 0 0.000

Kval6 3,100 0 0.000

191 58.774
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ה ⅜╟ↄ ☻ⱴכ♩ⱨ◊fi≢─ ה ◦☻♥ⱶ─

≤╙ ⁸ ќ כꜗ♅♇◊► ◒ꜝ►♪┼─

─ ♃כ♦ ќ♦כ♃ ╙ ⅛≈ ⌐ ╦╣≡™√⁹ 

 

▬ ▪♇ⱪ꜡כ♪↕╣√ ╩♃כ♦ ⌐ ─כꜗ♅♇◊►  

ה ─כꜗ♅♇◊► ≈ │ ⌡ ╩ ╢↓≤⅜ √⁹ 

◓fi◐כⱴכꜝ◌ה ╩♪כ꜠◓≢ ⇔▪ⱪꜞ─ ≢ ╩ ∆╢↓≤⅜

√⁹ 

ה ─כꜗ♅♇◊► ╙ ⇔√ │⁸ 

ч. ─≡™⅔⌐כꜗ♅♇◊► ₁─ ⁹ 

ш. ⅎ╢ ⌐╟╡ ╩♃כ♦√╣↕ ⌐ ∆╢↓≤≢ ⌐ ↑√

─ ╩ ™ ∆╢⁹ 

─ ≢⁸ │₈ ₁ ₉≢№╢⅜⁸ ⌐⅔™≡│ ≢₈ш ₉╩

╡ ∆↓≤⅜ ╙ ─ ⌐ ⅜╢≤™℮ ╩ ⁸ ⇔√⁹ 

 

 ḹǿǵὕ  

ɜɶȫɱȮ  

Ū Е̱ Ǳ  

╟╡⁸ⱴכ◐fi◓ ╩ ∆╢↓≤⌐╟╡⁸ ה ↑ ─ ⅜

≢⅝√ ≢⁸ⱴכ◐fi◓─ ─ ⌐≈™≡│⁸ ≤ ─ ⅜ ⇔ↄ⁸

⅜ ∆╢↓≤⅜ ↕╣⁸ ≢╙ ─ ⅜№╢⁹ 

↓─√╘⁸ ↑ ─ ⌐ ↑√ⱴכ◐fi◓ ─ ⌐≈™≡│⁸ ∆╢

╛ ─ ⌐ ∆╢↓≤⅜ ≤ ⅎ╢⁹ 

 

ū ɵ Ʋ˹♥ǵ Ǟ 

↑ ─ ⌐ ↑⁸○Ɑ꜠כ♃─ ↑ ─ ╩ ─ ┘ ⌐

╟╢ ≤─Ᵽꜝfi☻╩ ⇔⁸ ∆╢ ⅜№╢⁹╕√⁸Ɫכⱬ☻♃ ⌐≈™≡╙

⅜╡ ─ ─ ⌂≥⁸↕╠⌂╢ ─ ╙ ≢№╢⁹ 

⅛╠ ⇔≡⅝√ Ɫכⱬ☻♃⌐≈™≡│⁸ ⁸ ─ ≢ ↕

╣╢ ≢№╢√╘⁸ ⅝ ⅝⁸ ─ ╩ ⅞⌂⅜╠⁸ ⁸ ↑ ─

⌐ ↑√ ⌂ ─ ╩ ↑╢⁹ 

 

ɍɶɗȷȽ КɅɶȽǵ ͬ  

Ū Е̱ Ǳ  

◓fi◐כⱴכꜝ◌╛ ⌂≥─ ₁⌂ ╩ ⇔√ ▬♃ꜟ▪ꜞ╩♃כ♦
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ⱶ⌐ ╢↓≤⅜≢⅝⁸ ה≥↔ ה≥↔ ↔≤─ ─ ╛ ⌂≥≢─

⌂≥⌐ ≢⅝╢╒⅛⁸1 ⌐⅔↑╢ ─ ⌂≥┼─ ⌂≥╙ ╢⁹ 

╕√ ∆╢↓≤⌐╟∫≡ ⌐⅔↑╢ ⌂╢ ⌐≈⌂→╢⌂≥─ ⅜

≤⌂╢⁹ 

 

ū ɵ Ʋ˹♥ǵ Ǟ 

⁸≡™≈⌐♪כ꜡ⱪ♇▪─♃כ♦ה ⁸│כꜗ♅♇◊► ╩♃כ♦ ⌡

─ ≢◒ꜝ►♪▪♇ⱪ꜡⁸⅜╢∆♪כ ╩ ⅎ√ ⌐∆←⌐◄fi☺fi

╩ ─♃כ♦≥℮╕⇔≡⇔≡∫ ⅜↕╣∏⁸ ⌐ⱶ▬♃ꜟ▪ꜞ╩♃כ♦─≥↔ ≢

⅝⌂™ ⅜№∫√⁹ 

ה ─♃כ♦ │⁸ ╛ ─ ⌐ ≢№╢≤ ⅎ╢⅜⁸ ≢

│ ≢ ↕╣≡™⌂™⁹ ⁸ ─♃כ♦─≢ ─ ╩

™⁸ ⌐ ∆╢⌂≥⇔⁸ ↕╣╢╟℮ ╡ ╗ ⅜№╢⁹ 

ה ≢כꜗ♅♇◊► √ ─♃כ♦ ⌐ ⅜☼כ♬⁸│≡⇔

⌂↓≤⅛╠▪ⱪꜞ─ ⌐ ≡╩ ∆╢↓≤│ ≢⁸ ₈.CSV₉ ≢DL

⇔EXCEL╛Power BI─╟℮⌂ ♁ⱨ♩ ▪ⱪꜞ ⌂≥╩ ™√ ⅜ ╙ ⌐ ⇔

≡™╢↓≤⅜ ⅛∫√⁹ 

 

 



1  ☻ⱴכ♩ ─ ─ ┘ ◓fi◐כⱴכꜝ◌   Ɫכⱬ☻♃─  

84 

ǀ֓ Ḹǁ 

ה ≢─ ⌐≈™≡ 

⌐⅔™≡─PC138US- 11Ɫכⱬ☻♃ф ─ │⁸ 

 2022 15 ◓fi◐כⱴכꜝ◌∟℮  7  

 2023 19     ⁿ         4  

 β2023 │ 2024 3 4  

 

ǀ֓ ɍɶɗȷȽ ˿ ǵᾚЊ ǁ 

ה  β  

ה ⌂  
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 ʸẐ Ƞɕɨǵὕ  

 

 

  

 

≢─ ─ │⁸↓╣╕≢⁸ⱷ☺ꜗכ ╩ ™≡ ∏≈ ⌐╟╡ ⇔⁸

⅝≢ ⌐ ╩ ∫√─∟⁸ ≢ ╩Ɽ♁◖fi⌐ ⇔≡⅔╡⁸↓─

╩ ╛ⱬ♬ꜘ ┼─ ≤⇔≡™╢⁹ 

↓─╟℮⌂ ≢─ ─ │⁸ ╛ ─♃כ♦⁸ ⌐ ╩ ∆╢√╘⁸

╩ ⇔√☻ⱴכ♩ⱨ◊fi▪ⱪꜞ⌐╟╢ ⁸ ⌂≥─ ⅜ ╣╢⅛

╩ ∆╢⁹ 

 

 ὕ ᷂Ʋὕ  

 

ὕ ᷂ 

  

 

ὕ  

10  

 

̓ Ƞɕɨ 

Ū ֛ȵȷɄɞ ɹȶɂȽ  

ה ─ ╖╩☻ⱴכ♩ⱨ◊fi Android ≢ ⇔⁸ ⌐╟╡ ╩ ⁹

╕√⁸ ⌐╟╡ ⇔√ ╩ ╛♃♇ⱪ ⌐╟╡☻ⱴכ♩ⱨ◊fi⌐ ∆

╢↓≤╙ ⁹ 

⌐ⱨ◊fi♩כⱴ☻ה ↕╣√ CSV╩♃כ♦ ≢ ⁹ 

 

ū mapry ɹɜɕɨȡ  

ה ─ ╖ ╩☻ⱴכ♩ⱨ◊fi iPhone Pro │ iPad Pro ─ LiDAR╩ ™≡

⇔⁸ ⌐╟╡ ╩ ⁹ 

⌐ⱨ◊fi♩כⱴ☻ה ↕╣√ CSV╩♃כ♦ ≢ ⁹ 
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ὕ  

│⁸ ≤ ⌂╢▪ⱪꜞ╩ ∆╢√╘⁸ ⌐≈™≡ ╩ ∫√⁹

⌐│⁸ ─ⱷ☺ꜗכ╩ ™√ ⌐╟╡ ⇔√ ⁸ ≤ ⇔⁸ ≈─▪ⱪ

ꜞ⌐╟╡ ⇔√ ≤─ ╩ ⇔√⁹ 

⌂⅔⁸▪ⱪꜞ≢─ ─ ⌐│ ─ ╩ ∫√⁹ 

Ū ֛ȵȷɄɞ ɹȶɂȽ  

ה ─ ⌂⇔ 

ה ⱪ♇ꜝכⱣכ○─ ⌂╢═ↄ ─ ≢ ⇔⁸ ∆╢ ⌐│⁸

⌂╢╟℮⌐ ⁹ 

ה ─ ⱷ☺ꜗכ≢ ⇔⁸∕─ ↕╩ ⌐ ⁹ 

 

   
 ≤ ─  

 

ū mapry 

ה ─ ⌂⇔ 

   
 ≤ ─  
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 ὕ ǯ  

Ʋ ǵ  

▪ⱪꜞ⌐╟╢ ⁸ ╩ ⇔√ │ ─≤⅔╡≢№╢⁹ 

↓─ ⁸ ─ │ ≢⁸ ─ │⁸ ≢№∫√⁹ 

⌂⅔⁸ ─ ⌐⅔™≡╙ │ ⌂⇔⁸ ≢№╡⁸

─ ≤ ⇔√ ⁸ ─ ⅜ ∂╢⅜⁸ ⌡ ─ ⅜ ╠╣╢≤

ⅎ╢⁹ 

 

Ū ֛ȵȷɄɞ ɹȶɂȽ  

 

  

100.0% 100.5%

100.0% 107.7%

100.0% 102.2%

100.0% 103.9%
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ū mapry ɹɜɕɨȡ  

 

♄ ѩ ǵ  

▪ⱪꜞ⌐╟╡ ⇔√ ─ │ ─≤⅔╡≢№╢⁹ 

↓─ ⁸ ─ │⁸ ◦☻♥ⱶ ♃♠☺פֿ ≢│⁸ ⁸mapry≢

│⁸ ≤⌂∫√⁹ │ ≤ ⇔⁸ ⇔√⅜⁸↓╣│⁸▪ⱪꜞ─

⅜ ≤ ∂ ≢⁸ ⌐╟╡ ╩ ╘╢√╘─

─ ⁸ ≢─ ⁸ ╩ ⅎ╢⌂≥ ╩ ↕╣√√╘≤ ↕╣╢⁹ 

  

100.7% 90.2%

100.0% 100.3%

100.0% 99.3%

100.0% 97.8%

100.2% 97.5%
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Ū ֛ȵȷɄɞ ɹȶɂȽ  

 

 

 

 

β │⁸ ⌐╟╢ ╩⁸ ─ ⅝™ ≢ ⇔≡ ⁹ 

 | a b| a │ b ×100   

13

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

0

20

40

60

80

100

120

140

160

13 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

︣ (a) ЅБЌ aρbχ› (֒꞊)



1  ☻ⱴכ♩ ─ ─ ┘   ▪ⱪꜞ─  

90 

ū mapry ɹɜɕɨȡ  

 

 

 

 

  

11

12

13

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

0

10

20

30

40

50

60

70

80

90

11 12 13 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

︣ (a) ЫФзϰ aρbχ› (֒꞊)
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ƲɅɶȽЊҘ̸ ǵҧ ӓ 

⁸ ⇔√ ◦☻♥ⱶ ♃♠☺פֿ │⁸ ⁸ ⇔√ iFovea Pro ▪

☺▪ פֿ ≤ ⁸☻ⱴכ♩ⱨ◊fi≢ ⇔√ ╩ ⇔⁸ ╩ ∆╢╙─≢⁸

│ ╦╠⌂™⁹ 

↓─√╘⁸ ╛ ⌐╘≥╕╡≥─♃כ♦ ∆╢ ─ ⌐≈™≡│⁸ ⁸

⇔√ ╟╡⁸ ∆╢↓≤⅜ ╕╣╢⁹ 

 

Ƞɕɨ̓ ǒȐǵ  

Ū ֛ȵȷɄɞ ɹȶɂȽ  

ה ─ ⌐ ╖⅜№╢ ⁸ ⁸ ⌂ ╩ ∆╢ ⅜№╢√╘ ⅜⅛

⅛╢⁹ 

ה ⌂≥─ ™ ≢│ ╩ ⅎ╢↓≤⅜ ⌂√╘⁸ ⌐│ ↕⌂™─≢│⁹ 

 

ū mapry ɹɜɕɨȡ  

ה ─▪ⱪꜞ≤│ ⌂╡⁸ ╩ ↑╢ ⅜⌂™↓≤⅜ ⁹ 

ה ⇔≡─ ≤⌂╢√╘⁸ ⌐ ╣╣┌ ⅜ ∆╢≤ ∂√⅜⁸ ⌐№╦∑

∆╢ ⅜№╢√╘⁸ ─▪ⱪꜞ≤ ⇔⁸ ╩ ∆╢⁹ 

ה ⇔ↄ ∆╢√╘⁸ ─ ╩≥╣ ⌐∆╢⅛⁸ ⅜ ⁹ 

 

 

 ḹǿǵὕ  

 

▪ⱪꜞ─ ⌐╟╡⁸ ─ ⁸ ╩ ─ⱷ☺ꜗכ ╩ ™√ ≤

⌡ ─ ≢ ⌂√╘⁸ ≢─ ─ ⌐ ≢⅝╢⁹ 

 

֓ ᾚЊ  

Ū iFove 

ה ▪ⱪꜞꜝ▬☿fi☻ ⁹ ⌂⇔⁹ ╕≢  175,560  

 

ū ֛ȵȷɄɞ ɹȶɂȽ  

ה ▪ⱪꜞꜝ▬☿fi☻ ⁹   66,000  

ה      66,000  

 

Ŭ mapry ɹɜɕɨȡ  

☻fi☿▬ꜝה    
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Ʋ  

ה ▪ⱪꜞ≢ ╩ ⌐ ∆╢√╘⌐│⁸₈ ─ ╩ ⅎ╢₉₈ ╖↕╣

√ ─ ⅛╠ ∆╢₉₈ ⌐⁸ ─ ⅜ ╠⌂™╟℮⌐∆╢⁹

─ ⅜ ↕╣√ ⁸ ≢ ⅜ ₉ ─ ⅜ ≤⌂╢√╘⁸

≢⅝╢ │ ↕╣╢⁹ 

ה ™ ╛ ⌂≥⌐⅔™≡│⁸ ⅜ ⁹ 

 

˹♥ǵ ׄ 

Ҳ ș ǞǦ  

⌂☻Ɑכ☻⅜⌂™ ⌂≥⁸ ▪ⱪꜞ╩ ≢⅝╢ ╩ ⅎ╠╣⌂™

≢╙ ╩ ≢⅝╢╟℮⁸ ╩ ⇔√ ─ ⌐≈™≡⁸ ╩

╘╢⁹ 

 

Ʋ ̟ ǯǞǭǵ  

↓╣╕≢─ ⌐╟╡⁸ ─ ≤ ⌡ ─ ╩ ╢↓≤⅜ √√╘⁸

─ ≤⇔≡ ≢⅝╢╟℮⁸▪ⱪꜞ─ ─ ╛ ┼─

─ ─ ╩ ╘≡™╢⁹ 

⁸ ╩ ⌐ ─ ≤ ╩ ™⁸▪ⱪꜞ╩ ≢⅝╢

╩ ⇔⁸ ─ ⁸ ╩ ╢⁹ 
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 ȨɶȪ̂ ǵὕ  

 

 

 ɵКὦ 

 

⅜

ה ℮∟ ▪♃♇♅ⱷfi♩╩

⇔√ ⌐╟╢ ─

⌐⅔™≡ ●כ○√⇔ ⅝

⌐╟╢ ⌐⅔↑╢ ─

⅔╟┘ ⌂≥─ ╩ ∆╢⁹ 

│ ─ ╩┤╕ⅎ⁸

≢─ ╩ ⌐∆╢ ╩כ●ꜞ♩►▪ ⅎ

√ ─ 7- 1 ╩ ™≡ ╩

∫√⁹↕╠⌐ ─ ⌐⅔™≡ ⌐

╡ ╩●כ○ ╡ ●כ○√↑ 7- 2 ╩ ⇔√≤↓╤⁸

⌐ ╡ ─●כ○√↑ ≤ ≤─ ⌐ ⌂◒ꜞ▪ꜝfi☻╩ ≢⅝∏⁸ ≢─

⌐ ⅜№╢↓≤⅜ ╠⅛≤⌂∫√⁹∕↓≢⁸ │ ⅜

⇔√ ∟ ─ ⅎ ╡ ●כ○ 7- 3  ≤

≤╩ ╖ ╦∑≡ ╩ ℮↓≤≤⇔√⁹ 

 

 

  

7- ●כ○ 2 ⅝  7- 3 ⅎ ╡  ●כ○

7- כ●ꜞ♩►▪ 1 ⅝
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 ὕ ᷂ǯὕ  

ὕ ᷂ 

Ū ʣ ᷂ 

│ ─☻◑ ⌐ ↑╠╣√ 7-

1 ⁹2023 7 ⌐ ⌐ 0. 07 ha─ ╩ ⇔⁸ ─ ≤⌂╢ ╩ ╡

∫√⁹ ─ │ 445 451m≢№╡⁸ │ 21°≢№╢⅜⁸ │

15° ─ ≢ ╦╣√ 7- 2 ⁹ 

 

ū Ẏ ᷂ 

│ ─☻◑ R3 ⌐ ↑╠╣√

7- 1 ⁹2023 11 ⌐ ⌐ 0. 12 ha─ ╩ ⇔ 7- 3 ⁸ ─ ≤⌂╢

╩ ╡ ∫√⁹ ─ │ 131 145m≢№╡⁸ │ 24°≢№╢ 7-

4 ⁹ 

 

  

7- 1 ừ: R5,  ừ: R4  7- 2 ─ ─  

7- 3 ─ ─  7- 4 ─  
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Ū ʣ ᷂ 

2023 7 13 ⌐ ╩ ⇔√ ─ ≤ ⌐ ∆╢

╩ ∫√⁹ │ 1 ─ A 2 ⅜ ─♦▫Ⱪꜟ╩ ⇔√ ⌐╟

╢ ⁸ ≤ ≤ ∟ ─●כ○ ╖ ╦∑⌐╟

╢ ⁸ ╩ ⇔≡ ∫√⁹ │ ⅜ 150cc─◖fi♥♫

≢№╡⁸ ≤ ⌐⅔™≡∕╣∙╣ 40 ∏≈⁸ 80 ╩ ⇔√⁹

│ ⌐ ─ 1◌ ⌐ ⇔≡⅔⅝⁸ ⌐∕↓⅛╠ ╕≢

╩ ⇔⁸ ≡╩ ⇔√ ⌐ ┘ ⌐ ∫√⁹↓╣╠ ─ ╩ⱦ♦○◌

ⱷꜝ≢ ⇔⁸ ╩ ⇔√⁹⌂⅔⁸ │ 2.5m≤⇔⁸ │ ⌐

╘ ╩ ↑≡⅔™√⁹╕√⁸ ⌐ ─ ╩ ╡ ↑⁸ ─ ╩

⇔√⁹ ⇔√ ⅛╠ ─ Karvonen─ ╩ ™≡ ╩ ╘√ ╠ 

2011)⁹ │ 7- 1 ⌐ ⇔√ ≤ ┌╣╢ ⌂ ≤ ⅜ ↕╣≡

⅔╡⁸ │ ה ⌐∕─ ⅜≥─ ≢№╢≤ ∂╢⅛╩ ∆ ≤

⌂╢⁹ 

 

 

 

Karvonen─  

ρππ 

ςςπ  

 

 

 

 

 

 

ū Ẏ ᷂ 

2023 11 27 ⌐ ≤ ⌐ ⌐╟╢ ─ ≤

⌐ ∆╢ ╩ ∫√⁹1 ─ B 25 ⅜ ≤

⌐╟╡◖fi♥♫ ─ ╩ ™⁸ ─ ⅜ ╦╣≡™╢ ⁸ⱦ♦○◌ⱷꜝ⌐╟╢

≤ ⌐╟╢ ⅜ ╦╣√⁹⌂⅔⁸ │ 2m≤⇔⁸ │

⌐ ╘ ╩ ↑≡⅔™√⁹ │ ⅜ 400cc─ M☻♃כ◖fi♥♫ ≢№╡⁸

≤ ⌐⅔™≡∕╣∙╣ 100 ∏≈⁸ 200 ╩ ⇔√⁹ ≢│

─ ⅛╠ ╕≢ 130m─ ⅜№╡⁸ ≢│ 100 ─ ╩ 3 ⌐

↑≡ ⇔⁸ ≢│ ≡─ ╩ 1 ≢ ⇔√⁹ 

7- 1 ≤ ─  
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 ὕ ǵ֝ȑȅǯȈ 

̸ ǵ  

─ ⌐⅔↑╢ ─ 1

√╡ ╩ ∆╢≤ 7-

2 ⁸ ⅜ 47 / ⁸ ⅜ 43

/ ≤⌂╡⁸ ╩ ™√ ⅜╛╛ ╩

∆╢ ≤⌂∫√⁹≤ↄ⌐ ─

⌐⅔™≡ │ ╟╡╙

ↄ─ ╩ ⇔√⁹↓╣│⁸ ╩ ⅔

╟┘ ∆╢ ─כ●ꜞ♩►▪⁸ ⇔ ╣⌐

∆╢ ⌐ ∆╢≤ ⅎ╠╣╢⁹⌂⅔⁸

≢│ ⅜ ⌐ ⇔

≡™╢℮ⅎ⌐⁸ ⇔√ ╙ ⌂⅛∫

√↓≤⅛╠⁸ ⌐ ↄ─ ╩ ═╢≤™℮ ─ ⅜ ╣⌐ↄ™ ≢№∫

√ ⌐ ↕╣√™⁹ ⁸ ╢╟⌐●כ○ ╡ │♦▫Ⱪꜟ╩ ™√ ╟╡

╙ ⅜ ↄ⁸ ─●כ○ ⅜ ─ ⌐≈⌂⅜∫√↓≤⅜ ↕╣√⁹ 

⌐⅔↑╢ ≤ ⌐

∆╢ ⌐≈™≡ ≤

≤╩ ⇔√ 7- 4 ⁹100 ─

╩ ⅔╟┘ ∆╢√╘⌐ ∆╢ │⁸

⅜ 91 ⁸ ⅜ 103 ≤⌂

╡⁸ ≤ ─●כ○ ╖ ╦∑⌐

╟╢ │ ╟╡╙╛╛ ™ ≢

≢⅝╢↓≤⅜ ↕╣√⁹ ⌐⁸ ─

⌐╟╡ ⌐ ∆╢ ⅜ 40%

⇔⁸↓╣⅜ ─ ™⌐╟╢ ─

─ ╩ ╘√⁹ ⁸

≢│ ⌐ ∆╢ │⁸ ╟╡

⌐⅔™≡╟╡ ↄ─ ╩ ⇔√⅜⁸

≢│╒╓ ≤⌂∫√⁹↓╣│⁸

≢ ⇔√ ─ ⅜400cc≤ ≢ ⇔√╙─ 150cc

╟╡╙ ⅝ↄ⁸ ⅎ ╡ ⌐⅔↑╢ ●כ○ ⌐╟╢ ⅜╟╡ ⅝ↄ

╣√√╘≤ ⅎ╠╣╢⁹ 

  

7- 2 ⌐⅔↑╢ ─
─  

7- 4 ⌐⅔↑╢
≤ ⌐ ∆╢ ─  
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Ⱳ ǑȏǺҥϐ▌↓ǵ  

⌐⅔↑╢ ─ ─ ─ ╩ 7- 5⌐ ⇔√⁹™∏╣─ ⌐

⅔™≡╙ ⌐⅔↑╢ ─ │ ⌐ ═ ⌡ ™ ≢ ⇔√⁹

⌐⅔↑╢ A─ ─ │ ⅜ 139bpm⁸

⅜ 124bpm≤⌂╡⁸ ─ │ ╟╡╙ 10% ⅛∫√⁹╕√⁸

⌐⅔↑╢ B─ ─ │ ⅜119bpm⁸ ⅜98bpm

≤⌂╡⁸ ─ │ ╟╡╙ 17% ⅛∫√⁹ 

⅛╠ ╘√ ─ ≢№╢ ╩ 7- 6 ⌐ ⇔√⁹ ─

A│ ⌐⅔™≡ₐ⅛⌂╡⅝≈™ₑ≤ ∂╢ ⅜ 32.6 ⁸a ⅝≈™ₑ≤ ∂

╢ ⅜ 56.2%⁸a ╛╛⅝≈™ₑ≤ ∂╢ ⅜ 2.0%≢№╢─⌐ ⇔⁸ ≢│ₐ⅛

⌂╡⅝≈™ₑ≤ ∂╢ ⅜╦∏⅛ 9.8 ⁸a ⅝≈™ₑ≤ ∂╢ ⅜ 48.5 ⁸a ╛╛⅝≈

™ₑ≤ ∂╢ ⅜ 25.4%≤⌂∫√⁹╕√⁸ ─ B│ ⌐⅔™≡

ₐ⅛⌂╡⅝≈™ₑ≤ ∂╢ ⅜ 4.2 ⁸a ⅝≈™ₑ≤ ∂╢ ⅜ 63.6%⁸a ╛╛⅝≈™ₑ

≤ ∂╢ ⅜ 26.1%≢№╢─⌐ ⇔⁸ ≢│ₐ⅛⌂╡⅝≈™ₑ≤ ∂╢↓≤│

⌂ↄ⁸a ⅝≈™ₑ≤ ∂╢ ╙ 2.2 ⌐∆⅞⌂™⁹↕╠⌐ₐ╛╛⅝≈™ₑ≤ ∂╢ ⅜

35.6%≤⌂╡⁸a ⌐ ∂╢ₑ─ ⅜ ⌐ 45.5%≤⌂∫√⁹™∏╣ ⌐⅔™≡╙

│ ╟╡╙ ⅜ ⇔√⅜⁸ ⌐ ™ 130m ─ ⅜

≤⌂╢ ⌐⅔™≡∕─ ⅜ ≢№╡⁸ ⌂ ─ ⅜ ↕╣

√⁹ 

7- 5 ≤ ⌐⅔↑╢ ─ ─  
: ⁸ :  
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 ǵ  

 

כ●ꜞ♩►▪│ ⅝ ╩ ⇔⁸ ─ ⅔╟┘ ⌐

≈™≡ ╩ ∫√⁹ ╩ ∆╢↓≤⌐╟∫≡⁸♩ꜝ♇◒ ⌐╟╡ ╩

≢⅝╢ ⅛╠ ╕≢─ ╩ 3 ╕≢ ╠∆↓≤⅜≢⅝⁸ ─

≤ ─ ⌐≈⌂⅜╢↓≤⅜ ╘≡ ↕╣√⁹ ╩ ™√ ∞

↑╩╖√ ⁸ ⌐ ═ ─ │ ─כ●ꜞ♩►▪⁸⅜√∫⅛⌂╣╠╘

⌐╟╡⁸ ∟ ─ ╩●כ○ ∆╢↓≤⅜ ≤⌂╡⁸ ⅎ ╡ ⌐⅔↑╢

─ ⅜ ↕╣√⁹ 

─ ⌐│ ⌐ 30°╩ ⅎ╢ ╙ ╕╣√⅜⁸∕─╟℮⌂ ≢№∫≡

╙ ╩ ⇔√ ≢ ∆╢↓≤⅜≢⅝⁸ ─ ⌂≥╙ ⇔⌂⅛∫√⁹╕√⁸

∟ ─●כ○ ╙ ⌐ ↄ⁸ ─╟℮⌂ ─ ⌐╟∫≡ ╘

╘╠╣√ ≢№∫≡╙ ⌂ↄ ╩ ╢↓≤⅜≢⅝√⁹↕╠⌐⁸ ─ ⅜

∆≤⅔╡⁸ ⌐ ⇔√ ⅛╠│⁸ ≤ ╩●כ○ ╖ ╦∑√

│ ⌐ ═ ─ ⅜ ╠⅛⌐ ⌂™≤─ ⅜ ⅛╣√⁹ ─↓≤⅛╠⁸

⌐⅔™≡↓─ │ ⌂ ╩ ⇔≡⅔╡⁸ ⌐⅔↑╢ ─

≤ ─ ⌐ ∆╢╙─≤ ⅎ╠╣╢⁹⌂⅔⁸↓↓≢ ⇔√

│ ⅛╠ 11 ╟╡ ⌐ ↕╣╢↓≤≤⌂╡⁸ │

550,000 ╖ ≤⌂∫≡™╢⁹ 

  

7- 6 ≤ ⌐⅔↑╢ ─  
: ⁸ :  
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 ȽɭɶɢɶȾș̓ ǞǦ ǵὕ  

 
 

  

 

≢│ ─ ⌐ ↑⁸ ─ ⌂ ╩ ⇔≡™╢⁹ │⁸

╩ ⌐⁸ ≤Ɫכⱬ☻♃ ⌐╟╢₈ ◦☻♥ⱶ₉≤⌂∫

≡™╢⅜⁸ ⁸ ╩ ⌐ ∆╢√╘⌐│⁸ ╛ ⌂≥⁸ ─

⅜ ⌂ ⌐⅔™≡╙ ╩ ℮ ⅜№╢√╘⁸₈ ◦☻♥ⱶ₉⌐╟╢

╩⸗♦ꜟ ⌐ ⇔⁸∕─ ⌐≈™≡ ∆╢╙─⁹ 

 

 ὕ ᷂ǯὕ  

ὕ ᷂  

 0.1ha 79 ☻◑ 50  

 

ὕ  

≢♃꞉כꜘכ♄╩ ⇔√ ⌐ ⌐ ╡ ╖⁸ ⅜ ⌂

⌐ ╩ ⇔⁸ ⁹ 

ʺ̛ ǵʤ Ʋ ǵ̸  

ה 19  

ה ╛ ─ ╩ ⇔⁸♃꞉כꜘכ♄ ⁸ ⁸ ╩  
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ϼ ̛  

ה 10 23  

╡╟⌐כ♁fi▼♅ה  

ה  

 

ȽɭɶɢɶȾ  

ה 10 31  

ה  

ה ⁸ ⁸ ⅎ ⱪכ꜡♪כꜞ⁸ ╡⁸ ╡ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♃꞉כꜘכ♄  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♃꞉כꜘכ♄  

 

 

♃꞉כꜘכ♄ 

A=0.1ha 

L=90m W=30m 

 

 

♃꞉כꜘכ♄ 
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─  

 

ɵ  

ה 11  

╢╟⌐♄כꜘכ꞉♃ה → ⁸Ɫכⱬ☻♃⌐╟╢  

ה  

  

♃꞉⁸♄כꜘכⱢכⱬ☻♃   

⇔≡™╢ ⌐Ɫכⱬ☻♃≢  

ה ⌐ ⇔≡ ⅝≢  

─כ♫▬ꜝ♩ⱨꜞה → →│ꜞ⸗◖fi≢  

ה │ → ─√╘⁸ →ⱳ▬fi♩╕≢⁸ꜞⱨ♩ꜝ▬♫כ─ ≢  

fi◖⸗ꜞ─כ◌כꜛ♅♩כ○ה ╙ ⅜ ≢⁸- 10ϴ ∞≤ ⅛⌂™↓≤⅜

 

ה │כ♄כꜞ ╩ ╘≡  

ה ╩ ∫≡ ⅝ ∆╢ │⁸₈ ─ ⌐ ╢ ₉

≤₈ ─ ⌐⅛⅛╢ ₉─ ⅜ ⌂⅔⁸ ≠╡≢ ∆

╢ │ ─ ⅜  

 

 

 

 

 

 

 

 

 

 

 

♃꞉כꜘכ♄⌐╟╢           Ɫכⱬ☻♃⌐╟╢  
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ȽɭɶɢɶȾǵ ֒ 

ה 11  

ה  

 

ǀ̓ ǁ 

ᵑ ♃꞉כꜘכ♄ ◖fiꜝכ♩ ▪ꜞ♩☻כ○ ⱱ▬כꜟ♃▬ⱪ 

כ꞉♃ה  11m 

ה →   

fiD20▬ꜝ▬◌☻ כꜘ▬꞉ה  

꞉▬ꜘכ꜡כⱪ│ ≢Ɽ♇꜡כꜜ⌐ ↕╣≡™╢ ꞉▬ꜘכ╩ ⁹ ─꞉▬

⌐כꜘ ═ ≢№╢⅜⁸ ⅜ ↄ ⌐ ⅜ ╠⌂™ ─ ⅜№╢⁹ 

fi☺fi 286◄ה  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵒ ꜞⱨ♩ꜝ▬♫כ ◖fiꜝכ♩ ▪ꜞ♩☻כ○  

ה →   

ה  950kg 
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 ὕ  

 

⁸ ⁸ ה ╗ ─ ═ 10 ≢ 100m3

╩ ה ≢⅝√⁹ │⁸ ╩ ≤⇔√ ╩ ╦∑≡ ⇔√√

╘⁸ ─ ≢№∫√⅜⁸ ─ ┘ ≤ ═⁸ ⅜ ⅛∫√⁹ 

 

100m3÷10 10.0m3  

10,970 m3 ─ ─ ╟╡  

 

⌐⅔↑╢ (R4 )  

6.31m3/  5.10m3/  

 

₈ ═ ₉╟╡ β ⁸ ⁸ ─  

  

 

 

 

 

♅▼fi♁כ  

◓ꜝ♇ⱪꜟ  

 8.15 m3/  4.44 m3/  3.70 m3/  

 6,175 /m3 9,065 /m3 11,031 /m3 

 

 

 ˹♥ǵ  

ᾍ ᷂ǵ ὑƲ ǵ ὑ 

ה ⌐≈™≡│⁸ ╩ ⇔⁸ ⅜ ≢ ⌐ ╣⌂™↓≤⅜ ≢

№╢≤≤╙⌐⁸ ╡─√╘ ─ ╙ ∆╢ ⅜№╢⁹↓─√╘⁸ ꜠

◙כ ─ fiכ꜡♪⁸ ⁸ICT ╩ ⇔≡⁸ ─ ╛ ─

⁸ ה ◄ꜞ▪╩ ∆╢ ⅜№╢⁹⌂⅔⁸ ≢│⁸ ⁸

⁸╡╟⌐◙כ꜠fiכ꜡♪⌐ ─ ╩ ™⁸ ─ ╗ ╩

⌐ ⇔≡™╢⁹ 

─כ●ꜞ♩►▪│♄כꜘכ꞉♃ה ╡ ⇔╙ ⌂√╘⁸ 3.0 ─ ה

⅜№╣┌ ≢№╢⅜⁸ ⌐╙▪fi◌⁸╢⌂≥כ№╢ ─ ─ ⅜

⌐⌂╢⁹▪fi◌כ≤⌂╢ ⅜⌂™ ⁸ ╩▪fi◌כ ╦╡≤⇔≡ ∆╢↓≤

≢ ⅜ ≤⌂╢⅜⁸∕─ ⁸№╢ ─ ╩ ∆╢⁹ 

ϼ ̛  

ה ∆╢ ⌐ ↑≡ ∆ → ─ │⁸ ⅜ ⌐⌂╢╟℮

⌐⁸ → ─ │⁸ ╩ ⌐ ⅜№╢ ⅜№╡⁸ ┘∑ ⇔≤⌂╢

⅜№╢√╘⁸ ⌂ ╩ ℮√╘─ ⅜ ⁹ 
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˲  

ה ─ ╛ ─ ⁸ ╡⁸♃꞉כꜘכ♄─ ╩ ≢⅝╢ ╩

∆╢ ⅜№╢⁹ 

⁸√╕ה ─ ⅎ⌐╟╡⁸ ─ ╩ ⌐ ℮↓≤╙ ≤⌂╢√╘⁸↓℮

⇔√ ─ ╙ ≢№╢⁹ ⌐╟╢≤⁸₈ ─ ⅎ│ ╣╣┌∕╪⌂

⌐ ∂╚⌂™₉≤─↓≤⁹ 

ȽɭɶɢɶȾǵᾚЊƲ ǵ Ǳǰ 

ה ─ ≢│⁸ ה ╩ ∫√─│⁸ ≢№∫√√╘⁸♃꞉כꜘכ♄

─ ╩ ∆╢√╘⌐│⁸ ─ ha ⌐ ⇔√ ≢⁸ ╩

℮ ⅜№╢⁹ 

ה ╕≢─ ┼─ ⌐ ⅎ⁸♃꞉כꜘכ♄ 2,000 ─ ╛⁸

∆╢ ─ ≤ ─ ⁸ ─ ⁸ ╩ ╕ⅎ

√ ─ ╩ ∆╢ ⅜№╢⁹ 

ה ╩fiכ꜡♪⁸ ─ⱪכ꜡♪כꜞ√⇔ ⁸ ⌂╢ ◖☻♩ ╙ ∆╢ ⅜

№╢⁹ 

 

 

  



1  ☻ⱴכ♩ ─ ─ ┘ ╩fiכ꜡♪   ⇔√  

105 

 ɇɫɶɱș ǞǦ  

 
 

 ҵ  

ҵ  

╢╟⌐fiכ꜡♪⁸│ ╩ ™≡⁸ ⌐⅔↑╢ ╛ ─ ⌂╠

┘⌐ ⌐≈™≡⁸ ╟╡ ⌐ ∆╢√╘─ ⌐≈™≡ ∆╢ ╩

≤⇔√⁹ 

᷂ 

  5.0ha 5.127ha⁸ 9- 1  

 

9- 1  

ҵɓɫɶ 

─ ⱨ꜡כ╩ 9- 2⌐ ∆⁹ 

╩fiכ꜡♪ ™√ ⌐№√╡⁸ ─ ╩ ⇔≡ ⇔√⁹ 

 

9- 2 ⱨ꜡כ  
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֓ ̝  

◙כ꜠fiכ꜡♪ ה  

DeepForest Technologies fiכ꜡♪ ה  

 

 

 ̸ Кὦ 

ɅȶȽɩ ϑ ◙ǲḨǬǖ ὑ ᾽  

ɇɫɶɱ ϑ ◙ 

♦☺♃ꜟ ⌐ ≠ↄ ─ ╩ ╩fiכ꜡♪⁸╘√℮ ™√ ╩

╩fiכ꜡♪⁹√⇔ ™√ ≤⇔≡│⁸ ─ ╛♥◒☻♅ꜗ ⅜ ⌂

⌂ ╩ ≢⅝╢√╘≢№╢⁹ 

╩ 9- 3⌐⁸ ╩ 9- 1⌐⁸ ⇔√ ─▬ⱷכ☺╩ 9- 4⌐

∆⁹ 

 

 

 

  

9- fiכ꜡♪─ 1 ─  

9- 3  

9- 4 ⇔√  
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◓fi♬כꜝⱪכ▫♦ AI Artificial Intelligence ⌐╟╢ ⌐ ∆╢

─♃כ♦ ╛ fiכ꜡♪─ ⌐ ≠ↄ ─ ─♃כ♦ ╩

≤⇔≡⁸ ⌐≡ ╩ ⇔√⁹ ─ ╩ 9- 5⌐⁸ ╩

⌐ ∆⁹ 

─ │⁸ ╟╡ ⇔√○ꜟ♁ ≤ ↑╢↓≤≢ ⇔

√⁹ 

 

ₒ ₓ 

ᵑ fiכ꜡♪≥   ⌐╟╢ ─ ה  

ᵒ fiכ꜡♪≥  ⌐╟╢ ─ ה  

ᵓ fiכ꜡♪  ⌐╟╢ ╩ ∆╢ ─ ♃כ♦  

 
 

◙ ϑǵы  

≡⌐fiכ꜡♪ ⇔√ ╩ ∑≡⁸SfM Structure from Motion - MVSMulti - view 

Stereo ⌐╟╡○ꜟ♁ ╩ ⇔√ 9- 6 ⁹ 

SfM- MVS ⌐╟╡ ⇔√ 3 ╩♃כ♦ ™≡⁸DEMDigital Elevation Model

╩ ⇔√⁹ 

╕√ⱨ▫ꜟ♃ꜞfi◓ ╩ DSMDigital Surface Model╠⅛♃כ♦ꜟ♫☺ꜞ○√⇔

⸗♦ꜟ ⁸◓ꜝ►fi♪♦כ♃⅛╠DTM Digital Terrain Model ⸗♦ꜟ

╩ ⇔√⁹ 

ⅎ≡ DSM⅛╠DTM╩ ∆╢↓≤≢DCHMDigital Canopy Height Model

⸗♦ꜟ ╩ ⇔√ 9- 6 ⁹ 

  

9- 5 ○ꜟ♁ ⌐ ╩  
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♁ⱨ♩►▼▪DF Scanner DeepForest ╩ ™≡⁸ ↔≤⌐

╩ ⇔√⁹ ♁ⱨ♩►▼▪│⁸ ⌐ AI ╩ ⇔⁸○ꜟ♁ ╩♃כ♦DSMה ™≡⁸

─ ⁸ ⁸ הDBHה ╩ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

Ū ЪɛɨȲɱǵ̸  

╩ ∆╢ⱳꜞ◗fi♦⁸≡™≈⌐♃כ○ꜟ♁ ┘ DCHM╩ ™√

⌐╟╡ ⇔√ 9- 7 ⁹ⱳꜞ◗fi ─ ⌂ │ ≢ ⇔√⁹ 

 

 

 

 

 

9- 6 ⇔√○ꜟ♁ ≤DCHMDigital Terrain Model  

9- 7 ⇔√ ⱳꜞ◗fi 
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ū ѩ 

─ ◓fi♬כꜝⱪכ▫♦⁸│ AI ⌐╟╢ ה ≢№╢₈Site tuning ₉

╩ ™≡ ⇔√⁹ ⁸200│⌐♃כ♦ ─ ⌐♃כ♦ ⅎ⁸∕─ ⌐

╟╢ⱴ♬ꜙ▪ꜟ ⌐╟∫≡ 290 ╩ ™√ 9- 8 ⁹ 

↕╣√ │⁸ ⱳꜞ◗fi─ ≤⇔≡ ⇔√ 9- 9 ⁹ 

 

 

 

 

  

9-  ♃כ♦ 8

9- ◓fi♬כꜝⱪכ▫♦ 9 AI ⌐╟╢ ⱴ♇ⱪ  
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│⁸ ─ ╩ 100 ≤∆╢≤⁸◖♫ꜝ 50 ⁸☻◑ 35 ⁸▪☻

♫꜡ 3 ⁸◌ꜝ☻◙fi◦ꜛ► 2 ⁸◘꞉ꜝ 1 ⁸▬♯◦♦ 1 ⁸◖◦▪Ⱪꜝ 1 ⁸∕─ 7

≤⌂∫√⁹ 

 

9- fiכ꜡♪ 10 ⌐⅔↑╢ ─  

 

9- 2 ─ ─  

ID  m2  

1 ◘꞉ꜝ 657.15 

2 ☻◑ 16497.77 

3 ◖♫ꜝ 23635.47 

4 ⱥⱡ◐ 54.10 

5 ▪☻♫꜡ 1459.08 

6 ◖◦▪Ⱪꜝ 610.75 

7 ◒ꜞ 372.68 

8 ◌☻Ⱶ◙◒ꜝ 152.03 

9 ◌ꜝ☻◙fi◦ꜛ► 669.91 

10 ⱱ○ⱡ◐ 279.01 

11  144.84 

12 ♯ꜟ♦ 68.34 

13 ►꞉Ⱶ☼◙◒ꜝ 450.84 

14 ▬♯◦♦ 624.74 

15 ▪○Ɫ♄ 80.59 

16 ꜘⱴⱢfiⱡ◐ 35.07 

17 ▪◌ⱴ♠ 336.31 

18 ⱴꜟⱣ▪○♄⸗ 81.60 

19 ◒ⱴ◦♦ 410.58 

20 ◖Ⱪ◦ 113.82 

21 ◐Ɫ♄ 73.54 

22 ▪◌ⱷ●◦꞉ 410.33 

23 ▪◌◦♦ 153.29 
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Ŭ ɵ ♄ DBH ὑ 

fiכ꜡♪ ⌐ ≠™≡ ⇔√ DCHM╩ ™≡⁸ ⱳꜞ◗fi─ ╩

─ ≤⇔≡ ⇔√ 9- 11 ⁹ 

DBH Diameter at Breast Height fiכ꜡♪⁸│ ⌐ ≠™≡ ↕

╣√ ⁸ ⁸ ⅛╠ ⇔√⁹ │⁸ ⱳꜞ◗fi─ ≤⇔≡

⇔√ 9- 12 ⁹ 

 

 

 

 

  

9- 11 ⱴ♇ⱪ( │ m⁸2m ≢ )  

9- 12 DBH ⱴ♇ⱪ( │ cm⁸5cm ≢ )  
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ŭ ℅ ὑ 

fiכ꜡♪ ⌐ ≠™≡ ↕╣√ ⁸ ⁸ ⌐ ≠⅝⁸

╩ ™≡ ╩ ⇔√⁹ │⁸ ⱳꜞ◗fi─ ≤⇔≡ ⇔√  

9- 13 ⁹ 

─ ⌐№√∫≡│⁸ ╟╡₈ ₉╩ ⇔√⁹ 

 

9- 3 ⌐ ™√  

  

 logV = a + b * logD + c * logH  

 

 
  

9- 13 ⱴ♇ⱪ( │ ⁸0.5 ≢ )  
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ɪɶȴ ǲḨǬǖ ℅◐ ȅǦǶ ǵ  

ɇɫɶɱɪɶȴ  

─ ⅜ ⌂ ╩♃כ♦ ╩fiכ꜡♪⁸╘√╢∆ ™

◙כ꜠√ ╩ │♫ꜗ◐☻◙כ꜠⁹√⇔ VUX- 1 UAV- 22 RIEGL ╩ ⇔√⁹꜠

─♫ꜗ◐☻◙כ ╩ 9- 4⁸ ╩ 9- 5⌐ ∆⁹ 

─♃כ♦ ─ ∆╢√╘⁸ ⁸ ≤⇔≡

╩ ⇔√⁹ ─ │⁸GNSS⌐╟╢Ⱡ♇♩꞉כ◒ RTK ⌐╟╡ ╘√⁹ 

⇔√ ┘ ╩ 9- 14⌐⁸ ╩ 9- 15⁸ 9- 16⌐ ∆⁹ 

 

 

 

 

 

  

9- 4  

9- ◙כ꜠ 5  

9- 14 ⇔√ ≤  
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9- 15 ─ ╘  

9- 16  
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╕√ ─ ╩ ◙כ꜠fiכ꜡♪⁸╘√╢∆ ≤ ♃☺♦fiכ꜡♪⌐

ꜟ ╩ ⇔√⁹⌂⅔ fiכ꜡♪─ │⁸ ╛ ⌐│

⇔≡™⌂™⁹ 

ꜟ♃☺♦fiכ꜡♪─ ─ ╩ 9- 6⌐⁸ ╩ 9- 17⌐ ∆⁹ 

 

9- 6 ─ fiכ꜡♪─ ─  

 

 

 

9- ꜟ♃☺♦fiכ꜡♪─ 17  
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3 Ϸ ɅɶȽ̸  

─fiכ꜡♪ ה ◙כ꜠fiכ꜡♪⁸≥♃כ♦ ⌐╟╢ ╩≥♃כ♦ ⇔⁸

3 ╩♃כ♦ ⇔√⁹ 

 

Ū ȨɨȶɈɩɅɶȽɵȮɧȤɱɇɅɶȽǵ̸  

◙כ꜠fiכ꜡♪ ⌐ ≠⅝ ⇔√ 3 ╩♃כ♦ ™≡⁸☿fi◘ ╛

⌐╟╢ⱡ▬☼─ ╩ ℮ⱡ▬☼ⱨ▫ꜟ♃ꜞfi◓⁸ ≤∕╣ ─ ╩

∆╢◓ꜝ►fi♪ⱨ▫ꜟ♃ꜞfi◓╩ ⇔√ 9- 18 ⁹ 

 

 

  

9- ♃כ♦ꜟ♫☺ꜞ○ 18 ≤◓ꜝ►fi♪♦כ♃  
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ū ֝♬ Ὥ↓ǵ  

─ ╩ ∆╢√╘⁸ ╩♃כ♦ꜟ♫☺ꜞ○─ 1m ─

⌐ ╡⁸ ─ ╩ ⇔√⁹ 

≤⇔≡⁸ ⅜ ∆╢ ⌐⅔™≡│ 2500 / ─ ⅜ ↕╣√⁹

⅜ ⌐ ↄ⌂∫√ ◙כ꜠fiכ꜡♪⁸│≡⇔≥ ─ ⌐│ ∂ ≢

∆╢╟℮⌐ ⱪ↕∑≡™╢↓≤⁸♇ꜝ╩☻כ◖─ ⅎ≡ ⌐⅔™≡│ 1 ─꜠

◙כ ≢ ─Ɽꜟ☻─ fiכ♃ꜞ ⅜№╢↓≤ ⅜ ⅎ╠╣╢⁹ 

─ ╩ 9- 19⌐ ∆⁹ 

 

 

 

  

9- 19 ─  
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Ӵ ǵ ї ȹȮɟɱɄɶȵɥɱ  

⇔√ ╠⅛♃כ♦ ≤⌂╢ ╩ ↔≤⌐ ∆╢↓≤╩ ≤

⇔⁸Cloud Compare╩ כ♃☻ꜝ◒≡™ ╩ ™√☿◓ⱷfi♥כ◦ꜛfi╩ ⇔√⁹ 

◙כ꜠fiכ꜡♪ ╩ ™√☿◓ⱷfi♥כ◦ꜛfi│⁸╕∏ TreeISO♠כꜟ╩ ™≡

⇔√ ⌐ ⌐≡ ╩⅔↓⌂∫√⁹☿◓ⱷfi♩ ↕╣√ ╩ 9- 20⁸ 9- 21

⌐ ∆⁹ 

 

 

  

9- 20 ☿◓ⱷfi♥כ◦ꜛfi  

9- 21 ☿◓ⱷfi♥כ◦ꜛfi  
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Ū ǵ ὑ 

↔≤⌐☿◓ⱷfi♥כ◦ꜛfi↕╣√ ╩♃כ♦ ™≡ ╩ ⇔√⁹ 

│⁸ ↔≤─ ─℮∟⁸ ╩╙≈ ԇ ╩ ↕≤⇔⁸

≤─ ╩ ╢↓≤≢ ⇔√ 9- 22 ⁹ 

 

 

9- 22 ─ ─Ⱨfi◒ ─  

 

ū ♄ DBH ǵ ὑ 

↔≤⌐☿◓ⱷfi♥כ◦ꜛfi↕╣√ ╩♃כ♦ ™≡ DBH ╩ ⇔√⁹ 

DBH│⁸ ─ ╩ 10cm ≢ ⇔⁸ ⌐╟╡ ─ ≤

╩ ⇔√⁹ 

 

9- 23 ─  
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Ŭ ɚȭȹɩɠɅɩǲȏȒ℅ ǵ ὑ 

⌐♃כ♦ ≠ↄ ─ ⌐│⁸Ⱳ◒☿ꜟ⸗♦ꜟ╩ ⇔√⁹Ⱳ◒☿ꜟ≤│⁸

╩♃כ♦ ≢ ╡⁸∕─ ─╖⌐ ⅝ ⅎ╢↓≤≢ ─ ╩ ╠∆ ⌐╟

∫≡ ╢№≢♃כ♦♪♇ꜞ◓√╣↕ 9- 24 ⁹ 

Ⱳ◒☿ꜟ ⌐╟╢ ╩ ℮⌐№√╡⁸ ≤⌂∫≡™╢ ─ ╩Ⱳ◒☿

ꜟ≢ ∆╢ ╩ ⇔√⁹ ⇔√Ⱳ◒☿ꜟ╩ ↔≤⌐ ⁸ ⇔⁸ Ⱳ◒☿

ꜟ─ ╩ ∂╢↓≤≢ ↔≤─ ╩ ⇔√ 9- 25 ⁹ 

 

 

 

 

 
 

  

9- 24 Ⱳ◒☿ꜟ ─▬ⱷכ☺ 

9- 25 ─ ┼─Ⱳ◒☿ꜟ ▬ⱷכ☺ 
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ŭ ὑ ℅ ╛ǲȏȒ ὑΙǯǵ  

ᵓ─Ⱳ◒☿ꜟ⌐╟╢ ⌐≈™≡⁸ ⌐╟╢ ≤

⇔√⁹ 

⌐╟╢ ◙כ꜠fiכ꜡♪⁸│ ⌐ ≠⅝ ↕╣√ ⅔╟┘

╩ ™≡ ⇔√⁹ │⁸₈ ₉─Ɽꜝⱷכ♃╩ ⇔√ 9- 7

⁹ 

9- 7 ⇔√ ≤  

  

 logV = a + b * logD + c * logH  

 

 
9- 26 ⌐╟╢ ≤Ⱳ◒☿ꜟ ⌐╟╢ ─  

 

≤⇔≡│⁸ ⌡ ⅜№∫√╙──⁸◖♫ꜝ─ ⌐⅔™≡ ⅝⌂ ⅜№∫√

9- 26 ⁹↓╣│ ⌐ ™╢ ╛ ─╖≢│ ─ ⅝↕╛ ┬╡╩

⇔≡™⌂™─⌐ ⇔⁸Ⱳ◒☿ꜟ ≢│ ⌐ ⅎ≡ ⌐ ⇔≡╙ ╩ ⇔≡™╢√╘

≤ ⅎ╠╣╢ 9- 27 ⁹ 

⅜ ≤⌂╢ │⁸ ≢│ ↕╣≡™⌂™ ╩⁸ ≢│ ≤

⇔≡ ⇔≡™╢√╘≤ ⅎ╠╣╢⁹ ≤ ─ ⌐│ ⅜ ™≤ ⅎ╠╣╢√

╘⁸↓╣╠─ ─Ⱳ◒☿ꜟ ≤⁸ ⌐╟╢ ≢ ™ ⅜№∫√≤

↕╣╢⁹√∞⇔⁸ ─ │⁸ ╛ ⌐╟╡ ⅝ↄ ∆╢√╘⁸ ╩

≤ ↑╢↓≤╛⁸ ⌐ ⌂╢Ɽꜝⱷכ♃ ╩ ℮ ⁸↕╠⌂╢ ⌐

↑√ ─ ⅜ ≤⌂╢⁹ 










































