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1.  │∂╘⌐ 

1.1.  ─ ⌐≈™≡ 

 │⁸ ─ ⌐ ≠ↄ╕∟≠ↄ╡⌐ ╡ ╖⁸ ╛ ─

⌐ ⇔≡⅝√╙──⁸ ⅜ ╩ ╘╢ ╛ ⅜ ╩ ╘╢ ─ ⌐№

╡⁸ ™ ─ ╩│∂╘⁸ ♩ꜝⱨ ⌂≥ ꜞ☻◒┼─ ╛ ▬fiⱨꜝ─

⁸ ה ─ ⁸ ─ ⁸ ⌐⅔↑╢ ⅜ ⇔≡™╢⁹ 

 ↓╣╠─ ╩ ∆╢√╘⌐⁸ ⌂ ╛⁸∕╣⌐ ℮ ⌐EBPM╩♃כ♦

≡╢↓≤⌐╟╡⁸ ה ה ה ⌐⅔↑╢ ─ ╩ ╢⁹ 

 

ₒ ה ─ ≤ ╘╠╣╢╙─ₓ 

   

    

    

    

    

    

 

 

┼─  

 ╩ ╠→╢₈ ₉≤ ╩ ⌐ ∆╢╕∟≠ↄ╡╩ ℮₈ ₉─ ─ ⅛

╠ ┼─ ⌐ ╡ ╗⁹ ╩ ∆╕∟≠ↄ╡│ ⌐ ⇔ↄ⁸ ⌂ ⅜

⇔⌂ↄ⌂╢√╘⁸ ⌐ ≠ↄ ה ⌐ ⇔≡™ↄ⁹ 

 ₈ ₉─ ≤⇔≡│⁸ ⁸ ⁸ ⁸ ╩│∂╘≤∆╢ ⌐

∆╢ ─ ╩ ╘╢√╘⁸ ⌐ ICT╩ ⇔⁸ ה ה ⌂ ╠⇔─ ╩ ╢≤

⌐⁸ ─ ╛☻ⱦכ◘╙≡™⅔⌐ ─ ⌐ ↑√ ICT ╩ ⇔⁸ ─ ה ↄ ─

⌐╟╢ ─ ╩ ╘╢⁹ 

 ↓╣≤ ⇔₈ ₉─ ≤⇔≡⁸ ─╟℮⌐ ⌐ ↑√ ICT ╩ ╘⁸

─ ╩ ╖ ⌡╢↓≤⌐╟╡ ─ ╩ ╢≤ ⌐⁸ ⌐⅔↑╢ ≤⇔

≡─ AI ╛꜡Ⱳ♥▫◒☻ ICT ⅜ ╗↓≤≢⁸ ─ ─ ─ ╩ ╡⁸

⌂ ⌐ ∆╢⁹ 

 ↓╣╠₈ ₉≤₈ ₉─ ⌐ ⇔≡₈ICT₉╩ ⇔≡ ∆╢↓≤≢⁸ ─ ╣╩ ╖ ∆

≤≤╙⌐⁸ ∆╢ ╩ ℮ ⅜ ↄ☻ꜞⱶ≢☻ⱴכ♩⌂ ╩ ╡ ∆⁹ 

 



 2 

 

 

ICT  

 

 

 

ה ─  

 ─ (65 ─ )│⁸29.3%≤∆≢⌐ ⌂ ⌐ ⇔≡⅔╡⁸

11 ⌐│ 32.3%⌐ ∆╢ ╖≢№╢⁹ ╙ 65 69 ─ ≢ 95.2 ⁸ ≢ 62.2

≤ ⌐ ™↓≤⌐ ⅎ⁸65 ─ ─ ⅜ 23 359 ה ─ 27.7 ⅛╠⁸

27 446 ה ─ 34.9 ⌐ ⇔≡⅔╡⁸ ╩ ∆╢ ≢ ⌐⅔↑╢Γ

Δ⌐ ⇔≡│ ─ ≢№╢⁹ 

 ╕√⁸ ⌐⅔↑╢ ─ ◌Ᵽכ │ ╩ ╘⁸╒╓ ╩◌Ᵽכ⇔≡™╢⌐

╙ ╦╠∏⁸ ⌐⅔↑╢ │ 67 H24 ≤ ↄ⁸ ⅜ ™ ⌐№╡⁸

₁ ⅜ ⅎ╢ ⌐№╢⁹Γ ─ Δ∕⇔≡Γ ⅜ 7 ╩ ╘╢

⌐⅔↑╢ ─ ─ Δ⅜ ≤⇔≡ ⌐ ╣≡™╢⁹ 

 ─ ─ ╩ ╢≤⁸ 50╩ ╢╙─│₈ ─ ◌

Ᵽכ ₉₈ ─ ₉₈ ™ ┼─ ⌐⅔↑╢ ─ ₉₈ №√╡─

₉⌂≥⁸ ⌐ ⅜ ↄ⁸ ─ ↕╩ ╢↓≤⅜≢⅝╢⁹ 

 Ᵽ☻─ │⁸2012 24 ≢│╦∏⅛ 0.7 ≤⌂∫≡⅔╡⁸2004 16

⌐│ 16 №∫√ Ᵽ☻ ⅜⁸2015 27 ⌐│ 8 ╕≢ ↕╣≡™╢⁹ │⁸

╩ ─ Ᵽ☻╛ ≤⌂כ◦◒♃ ≢♪כ⸗⌂ ∆╢↓≤⌐╟╡ ◌Ᵽכ ╩ 90.3

≤⇔≡™╢⁹ │⁸ Ᵽ☻╛ ─≤⌂כ◦◒♃ ⁸ ⌂ ⅜ ≤⌂╢⁹ 

 

 

 

 

 

 

 

 

 

─₈ ₉─  

 ⅜ ∆╢ ─ ╛⅛⌂ ⌐ ↑⁸ ⁸ ⌐ ╡ ╗  

 ─ ⁸ ─ ⁸ ה ה ≡ ⁸  ⌂≥  

─₈ ₉─  

 ⌐ ⇔√ ה ≢ ⌂╕∟≠ↄ╡╩ ℮  

 ICT ⁸◖fiⱤ◒♩⌂╕∟≠ↄ╡⁸  ⌂≥  



 3 

 

 

─ ה ™  

 ─ ─ ≤⇔≡⁸20 ⅛╠ 40 ─ ⅜ ⇔≡™╢↓≤⅜ →╠╣⁸ ⅝

╡─ ≡ ─ ⅜ ⇔≡™╢⁹⇔⅛⇔ ≢⁸ ┼─▪fi◔כ♩ ⌐╟╣┌⁸

⅜ ≢ ⌐ ╩ ∂≡⅔╡⁸ ⅛╠ ┼─ ╙ ≢№╢⁹ 

 │ ⅜ 9 ╩ ⅎ╢ ⅜ ≢№╢⅜⁸15 │ 22 ╕≢

≢№∫√⅜⁸ ∟ ⇔⁸ 27 │ 58.9%≤⌂∫≡™╢⁹ 

 ─↕╠⌂╢ ⌐╟╢ ─ ╩ ⅎ⁸ ─ ⅛╠╙⁸ICT☻◐ꜟ╩ ⌐ ↑

√ ─ ≤ ≤─ⱴ♇♅fi◓⁸ ☻ⱦכ◘ה ⁸ ⌂≥ ─ ╩ ⇔

≡™ↄ↓≤⅜ ╘╠╣╢⁹ 

 

™ ⌐ ─  

 ─ ≢│⁸ ─ ⅜ ↄ⁸ ─ fiכ♃ │⁸ ─

╩ ∫≡™╢⁹↓╣│ ⁸ ─ ⅜ ⌂ↄ⁸ ⌐ ⇔⁸∕─╕╕

⌐ ∆╢ ⅜ ™√╘≤ ⅎ╠╣╢⁹ 

 



 4 

 

 

ꜞ☻◒─  

 │⁸30 ─ 70 80 ≤ ╦╣╢ ♩ꜝⱨ ⌐╟╢ ⅜ ↕╣╢◄ꜞ▪

≢№╢≤≤╙⌐⁸ ⌂≥─ ™┼─ ה ⌐╟╡⁸ ⌐⅔↑╢ ה

⌐╟╢ ⅜ ↕╣≡™╢⁹ 

 ╕√⁸ ─ ╛ ─ ⅜ ╩ ╘≡™╢↓≤⅛╠⁸ ⌐│

⅜ ⌐ ┬↓≤⅜ ↕╣╢⁹ ─ ⅜№╢ │ ⅜ ↄ ∆╢⅜⁸

⌐⅔™≡╙ ⇔≡™╢⁹ 

 ╕√ ⌐⅔™≡│⁸ ⌐ ≢№╢ ⅜ 17 ⁸ ≢№╢

⅜ 69 №╡⁸ ⁸ ─ ╡ ⅜ ה ה ⇔⁸ ─ ⌐⅔™

≡╙ ⅜ ∆╢ ⅜ ╕∫≡™╢↓≤⅛╠⁸↓╣╠ ⌐ ∆╢ ⅜ ≤⌂∫≡

™╢⁹ ⌐ ∆╢ ≤⁸ ה ─ ─ ⅜ ─ ≢№╢⁹ 

 

 

1.2.  ◖fi♁כ◦▪ⱶ⌐≈™≡ 

 29 4 ⁸ ─ ה ⌂≥ 100╩ ⅎ╢ ─ ⌐╟╡₈ ICT◖fi♁כ◦▪

ⱶ₉╩ ⁹ICT╩ ⇔≡ ─ ⁸ ─ ה ╩ ⌐ ⌐ ╪≢™╢⁹ 

 ⅜ ╘╢ ICT☻◐ꜟ╩ ⌐ ↑╢ ─ ─◓fi◦כ♁♪►ꜝ◒⁸ ⌐╟╢ ⇔™

⅝ ─ ⌐╟╡⁸ ─ ⁸ ╩ ∫≡™╢⁹ ICT◖fi♁כ◦▪ⱶ─

⌐≈™≡ ⌐ ∆⁹ 
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ה  ICT◖fi♁כ◦▪ⱶ  ⁸ⱨ□◦ꜞ♥כ◦ꜛfi 

  

♁ⱨ♩Ᵽfi◒   

 

ה    

ⱶ▪◦כ♁fi ICT◖fiꜛ◦כⱪfi▬ⱡⱬכ○  ⱨ□◦ꜞ♥כ◦ꜛfi 

ה   

○fi♦ⱴfi♪ ה    

 

Monet Technologies

 

fiꜛ◦כꜙꜞ♁  

AI   ⱨ▫כꜟ♪ ה  

fiꜛ◦כꜙꜞ♁ ♩☻ꜝ♩כ▬  

 ☼כꜙ♬כ◙▼►

♁ⱨ♩Ᵽfi◒  

 

♃כ♦  

OS  

ICT◖fi♁כ◦▪ⱶ  ⱨ□◦ꜞ♥כ◦ꜛfi 

  

♁ⱨ♩Ᵽfi◒   

∕─  ICT◖fi♁כ◦▪ⱶ  

100  

 

 

 

1.3.  ☻ⱴכ♩◦♥▫ ─  

 ◖fi♁כ◦▪ⱶ│⁸ ⌐╡ↄ≠∟╕╩♃כ♦╛ ⇔⁸ ⌂ ≠ↄ╡⌐≈⌂

→╢⁸ ─₈☻ⱴכ♩◦♥▫⸗♦ꜟ ₉⌐⁸ ─⸗♦ꜟ ─ ≈≤⇔≡⁸

─ ≢ ↕╣√⁹ 

 ⌐╟╡⁸ ⌐╟╢Γ ─ ╛ ≠ↄ╡┼─ Δ⁸╕√Γ ⸗ⱦ

ꜞ♥▫─ Δ⌂≥─ ⅜ ⇔⁸₈☻ⱴה♩כ◖fiⱤ◒♩◦♥▫₉ ⌐ ↑≡⁸ ⌂ ╩

⌡╢↓≤⅜≢⅝√⁹ 
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2.  ∆☻ⱴכ꜡≥▫♥◦♩כ♪ⱴ♇ⱪ 

2.1.  ∆  

 

 ≤ №╢₈ ₉≤ ─₈≈⌂⅜╡₉⅜ ↕╣√ ─ⱪꜝ♇♩ⱨ◊כⱶ₈ ◖

fiⱤ◒♩ Ⱡ♇♩꞉₈╢╟⌐₉◒כ ₉⌐⅔™≡⁸ ⌂ ╛▬ⱡⱬכ◦ꜛfi╩ ⇔ √⌂

╩ ∆╢₈ №╢⇔↔≤₉⅜Γ└≤Δ╩ ┘ ╖⁸↕╠⌐Γ└≤Δ⅜Γ⇔↔≤Δ╩ ╖ ∆

⌐╟╡⁸ ™ ╩ ⇔√ ⌂₈ ₉⅜№╢₈ ⌂Γ╕∟Δ₉⁹ 

 

 ↓─Γ╕∟Δ─╙≤≢⁸ ⌐ ╩ ∟⌂⅜╠⁸ ≢ ╛⅛⌐ ╠⇔ↄ ╠⇔⁸ ⇔⁸

┘⁸ ∆╢₈ ⌂Γ└≤Δ₉⁹ 

 

 ⌂Γ╕∟Δ⅜ ⌂Γ└≤╩ ╡⁸ ⌂Γ└≤Δ⅜ ⌂Γ╕∟Δ╩ ╢⁸Γ╕∟Δ≤

Γ└≤Δ⅜≈⌂⅜╡ ╘ ℮₈ ₉╩ ∆↓≤≢⁸ ╩ ╡ ↄ ≠ↄ╡╩ ℮⁹ 

  

 ↓╣╕≢ ─ ≤⇔≡ ⇔≡⅝√₈ ה ה ה ₉≤₈◖fi

Ɽ◒♩ Ⱡ♇♩꞉₉◒כ╩↕╠⌐ ↕∑⁸₈ ─ ₉⌐╟╡♁ⱨ♩הⱢכ♪╩ ↑ ╦∑╢↓

≤≢⁸ ╩ ╖ ⇔ ┼≤ ╩ ↕∑╢⁹↓╣⌐╟╡⁸₈ ™ ₉⁸₈

⌂ ₉⁸₈ ⇔™ ₉─ ⇔─₈ ⌂╕∟₉Γ☻ⱴה♩כ◖fiⱤ◒♩◦♥▫Δ≠ↄ╡╩

╘╢⁹ 

 

 Γ☻ⱴה♩כ◖fiⱤ◒♩◦♥▫Δ─ │⁸ ⁸ↄ╠⇔⁸ ⅝ ⌐Γ Δ╩ ↓⇔⁸ ≤

⅜ ∆╢ ─ √⌂ ⁸™╦┌₈ Society5.0 ₉≢№╢⁹ 

 

╩fiꜛ◦כⱪfi▬ⱡⱬכ○≢≥╙─  ⇔⁸ ⌐╟╡ ╠╣√ ⁸│♃כ♦─

☻ⱴכ♩ ⌐╟╢ ─ ╠⇔─ ⌐ ∆╢╙─≤⇔⁸ ⌂ ≤ ╩ ╡⁸ ─

⁸ №╢ ≠ↄ╡⌐ ≡╢⁹ 

 

β○כⱪfi▬ⱡⱬכ◦ꜛfi ⁸ ⅜ ≈ ⱦ☻⁸ⱡ►Ɫ►⁸כ◘⁸▪♦▬▪⁸╛ ⌂ 

≥ ╖ ╦∑⁸ ⌂ ⌐≈⌂→╢▬ⱡⱬכ◦ꜛfi─  

 

 

¬ º ¬ ºּצ ḱ 

 
₩ ₩ 

 

ṇ ḱ  
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2.2.  ⱴ♇ⱪ♪כ꜡ 

 ☻ⱴה♩כ◖fiⱤ◒♩◦♥▫ ⌐ ╩ⱴ♇ⱪ♪כ꜡√↑ ↄ⁹ 
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2.3.  KPI 

 ⌐⅔™≡ ⇔√ ─ ⌐ ⇔≡ ─ KPI╩ ⇔⁸ ╩ ∆╢⁹KPI ⌐

⇔≡│ ╩ 30 ≤⇔√ ⌐ ╩ 6 ⌐ ∆╢⁹ 

 

┤∂ⅎ∞ ⌐⅔↑╢  β™∏╣╙ 2019 ╩ ≤⇔√ 2029  

Â 25 ₩29 ─ UIJ fiכ♃  100  

Â ≡ ─  250  

Â ⌂⅛┼─  1,000  

Â  500  

 

 KPI 
 

H30 
 

 

R6 

ᵑ ┼─

 

♃כ♦╢↑⅔⌐ EBPM

 

 

Ί ќ 20  

ᵒ ה ─

 

Ᵽ☻≤ ─כ◦◒♃  

 

 

1,385

 

ќ 1,400  

ᵓ ─ ה ™

 

ICT ≤ ─ⱴ♇♅fi◓  

ICT╩ √⌐ ⇔√  

 

Ί 

Ί 

ќ 

ќ 

50  

25  

ᵔ ™ ─  ≡ 20₩40 ─  

 

 

3,153  ќ 3,309  

ᵕ ꜞ☻◒─

 

◦☻♥ⱶ  

ה ◦☻♥ⱶ  

 

6,751  

2,152  

ќ 

ќ 

 

9,000  

10,000  

 

ₒ ₓ 

βᵕ ꜞ☻◒─ ⌐⅔↑╢ KPI─  

 ◦☻♥ⱶ  7,783 2019/4/1 2020/3/31  

8,905 2020/4/1 2021/1/31  

ה  ◦☻♥ⱶ  5,919 2019/4/1 2020/3/ 31  

                    2,802 2020/4/1 2021/1/31  
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3.  ─ ↑ 

3.1.  ╩ ℮ ⱴ♇ⱪ♪כ꜡─☻ⱦכ◘ה ─ ↑ 

─╡ⱦ☻╛╕∟≠ↄכ◘  ₁⌂ ⌐⅔™≡ ⁸♦☺♃ꜟ ⅜ ╘╠╣≡™╢ ⁸

≢│ ⌐ ─ ╠⇔⌐ ∆╢ ⌐⅔™≡⁸ ⌐♦☺♃ꜟ ╩ ╘╢↓≤≢⁸ ─

╠⇔⅜╟╡ ≢ ⅛⌐⌂╡⁸ ⌂╠≢│─ ה ⌂☻ⱴכ♩◦♥▫╩ ⇔≡™╢⁹ 

 ∕─ ⌐ ↑≡⁸ ╩ ≢ ╩fiꜛ◦כⱪfi▬ⱡⱬכ○╢∆ ∆╢↓≤≢

╩ ╘√ ⌐⁸∕─ ≢ ♃כ♦√╣╠ ╩ ♃כ♦⁸⇔ OS ⌐╟╢☻ⱴכ

♩◦♥▫╩ ⇔≡™ↄ⁹ 

 ─Γ Δ┼─ ≤⇔≡⁸₈ ꜞ☻◒─ ₉⌐⅔↑╢ ≢─

⌐ ↑≡⁸ ─ ⌐╟╢ ─ ≤ ┼─ ⌂ ⌐ ⇔≡ ∆╢╙

─≢№╢⁹ 

 

 

3.2. ⱴ♇ⱪ♪כ꜡  ⌐ ↑√  

♃כ♦  OS ⌐╟╢☻ⱴכ♩◦♥▫ ⌐ ↑≡│⁸ ─№╠╝╢ ♃כ♦─ ⅜

≢№╢↓≤⅛╠⁸ ♃כ♦≡™⅔⌐ ╩ ℮ ⅜ ╕⇔™⁹ ─Ɽכ♁♫ꜟ

♃כ♦ ⌐⅛⅛╢ ○ⱪ♩▬fi │⁸ ╠⅛─ ⅜ ∆╢↓≤╛⁸ ⅜ ∆╢≤™∫√

╩ ℮↓≤⅜ ╘╠╣╢≤ ⌐⁸ ╙⌐כ◦ꜝ♥ꜞ─₁ ↕╣╢⁹∕─√╘⁸╟╡ ⅛╡╛∆

™ ⅛╠ ╗↓≤⌐╟╡⁸ ─ ╩ ╢☻ⱴכ♩ ╩ ↕∑√™≤ ⅎ≡™╢⁹ 

 

 

3.3.  ⌐ ↑√ ─ ה ↑ 

 3.2 ─╟℮⌂ ⅛╠⁸ ∆═⅝ ≤⇔≡ ╡ ╗─⅜ ≢№╢⁹ 

 2019 ─ 19 ╩│∂╘⁸ ⌐ ∆╢◕ꜞꜝ ⌐│⁸ ⌐⅔↑╢ ─ ⌂

╛ ⌂ ⅜ ≢№╡⁸ ⌐ ∆╢ ╛ ─ ⌐ ↑≡│

≢№╢≤ ⅎ≡™╢⁹ 

 ⌐ ⅜ ∆╢ │ ⅜ ↄ⁸ ⅜ ™√╘⁸ ╛ ⅜ ⇔ↄ ꜞ☻◒

⅜ ™⁹ ╛♃כ♦ ╩♃כ♦ ⇔≡ ⅜ ⅛⁸ ⌐☻ⱦכ◘√⇔ ≠™≡ ⌐

─ ⁸ ⌂ ⌐ ≢⅝╢⅛⁸ ⌂ ≢╙ ⅜⇔∫⅛╡≢⅝╢⅛─ ⅛╠

∆╢⁹ 

 

 

 

 

 

 

 



 11 

 

4.   

4.1.  ≢ ⇔√™  

4.1.1.   

─  

 ⌐⅔↑╢⁸ ≤│ ╕√│ ╩ ∆⁹ │ ⅜ ™≤™℮

≤ ╕≢─ ⅜ ⌐ ™≤™℮ ≈─ ⅜№╢⁹ 

 

ה  

 │⁸ ⅜ ™√╘⁸ ⌂ ⅜ ⌐⁸ ≤ ⇔≡ ⅝⌂

╩ ╓∆≤™℮ ⅜№╢⁹∕─√╘⁸ ⌐ │ ⇔√ ─ ⅜╟╡ ⅝™╙──⁸

⅜ ∆╢ │ ↄ⁸ │⁸ ⇔√ ─ │ ≤ ⇔≡ ↕™╙──⁸ ⅜

∆╢ ⅜ ™≤™ⅎ╢⁹ 

 

4- 1 2019 19  

 

 4- 1─ ╡⁸2019 ─ 19 ⌐⅔↑╢ ─ │⁸ ™⅜

3 ⁸ ™⅜ 1 ⁸ ™⅜ 0 ≤⌂∫≡⅔╡⁸ ⌐⅔™≡╙ ⅜╟

╡ ⇔╛∆™↓≤⅜ ≡ ╣╢⁹ 

 

ה ╕≢─  

 ╕√⁸∕─ ─ ≤⇔≡⁸ │ ╕≢─ ⅜ ⌐ ™≤™℮ ⅜№╢⁹ 

≤⁸ ⁸ ≤─ ─▬ⱷכ☺╩ 4- 2( ⱱכⱶⱭכ☺╟╡

http://www.hrr.mlit.go.jp/shinano/ohkouzu/bousaic/0908kyokuti/0908kyokuti.htm) ⌐ ∆⁹ 
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4- 2  

 ⌐ ╩ ╣╢ ≢│⁸ ⅜ ╩ ⇔≡ ╩⅛↑≡ ⌐ ⅞ ╗─≢│⌂ↄ⁸▪☻ⱨ□

ꜟ♩╛ ╩ ⇔≡ ⌐ ┼ ∆╢√╘⁸ ┼─ ⅜ ™⁹∕─√╘⁸◕ꜞꜝ ╛

⌂≥⁸ ⌐╕≤╕∫√ ⅜№╢ ⌐⁸╙── ≢ ∆╢≤™℮ ⅜№╢⁹ 

 

─ ⅜○Ɑ꜠כ◦ꜛfi ⅎ╢ ╛ ⌐⅔↑╢  

 ⅔╟┘ ─℮∟⁸ ⌐ ↕╣╢ │⁸ ─ ⌐⅔™≡

ה ⁸ ⁸ ─ ─ ≤⌂╢ ─

⅜№╢⁹∕╣∙╣─ │ ≤⇔≡⁸ ╕≢ ה ה ─ ⅜№╢↓

≤╩ ⇔≡™╢⁹ 

 ↓─ 3 ─ ⌐ ∂≡⁸ ─ ─ ╛ ⌂ ─ ╩ ∫≡™╢⁹

⌐⅔↑╢ ─ 12 │∆═≡⁸ ╩ ∆╢√╘─ ⌂ ♃כ♦─

⅜⌂™↓≤⁹ ⌂ ─ ⅜ ⅝ↄ⁸ ╕≢─ ⅜ ⌐╟∫≡ ⅝ↄ ∆╢√╘⁸

─ ⅜ ≢№╢↓≤⁹ ⌂ ─ ⅜ ≤⌂╢√╘⁸◖☻♩ ⅜ ⅝™↓≤⌂

≥─ ⌐╟∫≡ ─ ⅜≢⅝⌂™⁹ 

 ⅜⌂™√╘⁸ ≤ ─ ╩ ⇔⌂⅜╠ ╩ ∆╢ ⅜№╢√

╘⁸ ─ ⅜ ⅝ↄ⁸╕√ ⅜ ≢⅝∏⌐ ℮═⅝ ⅜ ≤⌂╢≤™∫√

⅜ ⇔≡™╢⁹ 

 

4.1.2.  ─ ⌐ ∆╢  

 4.1.1 ⌐ ⇔√ ╡⁸ │⁸ ⅜ ™↓≤⁸ ╕≢─ ⅜ ™↓≤⁸

╩ ∆╢√╘─ ⌂ ⅜⌂™≤™℮ ⅜№╢⁹∕─√╘⁸ ┼─ ⅜ ™↓

≤⁸ ╛ ⌂≥─ ⅜ ⌐ ≢⅝⌂™↓≤⁸ ─ ™ ─ ⅜

⇔™↓≤⌂≥─ ⅜ ∂≡™╢⁹ 
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 ≢│⁸↓╣╠ ╩ ∆╢ ≤⇔≡⁸ ⅜ ≢№╢≤ ≡≡™╢⁹

⌐│⁸ ╩ ∆╢↓≤≢ ─ ≈─ ⅜№╢≤ ╩ ≡√⁹ 

 

─ ⅜╦⅛╢↓≤⌐╟∫≡⁸ ⌐ ™≡ ╩ ∆╢ ╛ ─

⅜ ↕╣⁸ ┘ ⌐ ∆╢ ─ ⅜ ╣╢ 

 

⌐ ╩ ≢⅝╢↓≤≢⁸ ╛ ⌂≥─ ─ ⅜ ╣╢ 

 

─ ╩ ∆╢↓≤≢⁸ ─ ™ ─ ⅜ ╣╢ 

 

4.1.3.  ⌂ ╩ ℮√╘─  

 ≢│⁸ ─ ─ ╩ ⌂℮√╘⌐ 2≈─ ╩ ≡√⁹ 

⌐╟╢ ╩ ∆╢↓≤⌐╟╡⁸ ⅜≢⅝╢─≢│⌂™⅛⁹ 

 ─ ∆╢ ≢│⁸ ה ⁸╘√™⌂⅜♃כ♦─ ⌐ ⌂ │

↕╣╢⁹ ⅎ┌⁸ ⌐╟∫≡│ ─ ה │ ↓⁹╢№≢☻כ◔™⌂™≡⇔

─╟℮⌐ ⌂ ⅜ ╠╣≡™╢ ⌐⅔™≡⁸ ⅜ ⌂™ ─ ╩ ≤∆╢

⸗♦ꜟ╩ ∆╣┌⁸ ⌂ ⅜≢⅝⌂™⅛≤ ╩ ≡√⁹ 

 

⌐╟╢ ╩ ⌐ ∆╢↓≤⌐╟╡⁸ ⅜≢⅝╢─≢│⌂™⅛⁹ 

 ≢│⁸ ⌐╟∫≡ ⌂ ⅜ ∂╢⁹ 4- 3⌐≡⁸47 ─ ⌐ ⌐ ⅜ ⇔√

─ ╩ ∆( ⱱכⱶⱭכ☺╟╡

http://www.hrr.mlit.go.jp/shinano/ohkouzu/bousaic/0908kyokuti/0908kyokuti.htm) ⁹↓─╟℮⌐⁸

│ ⌂ ⅜ ↓╢ ⅜№╢⁹↓─ ⌂ ─ ─√╘⁸ ≤ ─

⌐ ⌐ ╩ ≡⁸ ╩ ⸗♦ꜟ⌐ ∆╢↓≤≢⁸ ⌂ ⅜ ≢⅝⌂™⅛≤ ╩

≡√⁹ 

 
4- 3 2009 7 28   
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4.2. ה   

4.2.1.   

 ─⁸ ─ ╩ 4- 4⌐ ∆⁹╕√⁸ 4- 1─ ╡ ♬כ◙▼►⁸♩☻ꜝ♩כ▬⁸

─◒ⱨ♩Ᵽfi♁⁸☼כꜙ 4 ⅜ ⇔≡ ⇔≡™╢⁹ 

⅜♩☻ꜝ♩כ▬  ∆╢ ⅔╟┘ ⅜ ⅜♩☻ꜝ♩כ▬⁸│♃כ♦√⇔ ∆╢♥꜠ⱷכ

♃◦☻♥ⱶ╩ ⌐ⱶ♥☻◦☺כ꜠♩☻─☼כꜙ♬כ◙▼►⁸≡⇔ ♬כ◙▼►⁹╢™≡╣↕

≢☼כꜙ ↕╣╢ ┼◒ⱨ♩Ᵽfi♁╩♃כ♦ ╩ ╩♃כ♦─⧵⁸™ ⇔≡♁ⱨ♩Ᵽ

fi◒│ ─ ⸗♦ꜟ─ ╩ ⇔√⁹♁ⱨ♩Ᵽfi◒≢│ ⇔√ ⸗♦ꜟ

╩⁸◒ꜝ►♪ ⌐ ╩ ™⁸ ♃כ♦ ⅔╟┘ ◦☻♥ⱶ─ ╩ ∫√⁹ │⁸web

Ⱪꜝ►◙╩ ⇔≡♁ⱨ♩Ᵽfi◒─ ◦☻♥ⱶ┼▪◒☿☻⇔⁸ ⌐ ⇔√⁹ 

 

 

4- 4  
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4- 1 ICT  

  

 ⱨ▫כꜟ♪  

◦☻♥ⱶ ה  

 

ה ♩☻ꜝ♩כ▬  

♥꜠ⱷכ♃◦☻♥ⱶ  

♁ⱨ♩Ᵽfi◒─◦☻♥ⱶ┼♦כ♃  

☺כ꜠♩☻♃כ♦ ☼כꜙ♬כ◙▼►  

♁ⱨ♩Ᵽfi◒┼ ♃כ♦  

♁ⱨ♩Ᵽfi◒ 

 

⸗♦ꜟ  

◦☻♥ⱶ ה  

◦☻♥ⱶ ה  

♃כ♦ ה  

◦☻♥ⱶ  

 

 

 

4.2.2.   

 ☿fi◘─ ⌐№√∫≡│⁸ ─№╢ ╩ ╣╢ ┘∕─ ╩ ⇔√⁹∕─

≢╙⁸ ╕≢─ ⌐╟╢ ⅛╠⁸ ⅛╠─ ⁸ ⱳfiⱪ─ ╛

⌐╟╢ ⅜№╢⁸ ⅜ ⌐ⱴכ◒⇔≡™╢ ≢№╢⁹ ─ ⌐╟╢ ─ ↄ│⁸

─ ╛ ⅛╠ ╣√ ⌐╟╢ ⌐ ∆╢╙─≢│⌂ↄ⁸ ─

⌐╟╡⁸ ╛ ⅛╠ ⌐ ≢⅝∏ ∆╢ ⌐╟╢╙─≢№╢⁹ │⁸

≤ ∆╢≤⁸₈ ─ ⅜ ™₉⁸₈ ─ ⱶ▬♃♪כꜞ─≢╕

⌐ ⌂ ⅜ ™₉⁸₈ ⅛╠ ╣√ ⌐⅔™≡╙ ⅜ ∆╢₉≤™℮ ⅜№╡⁸

─℮ⅎ≢⁸╟╡ ⌂ ≤⌂∫≡™╢⁹ 

 ∕─↓≤⅛╠⁸ ≤ ┘⌐ ─ ╩ ∆╢√╘─☿fi◘─ ≤⌂∫≡™╢⁹ 
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4.2.3.  ☿fi◘ 

☿fi◘ ≤  

   ☿fi◘  

   2019  ☿fi◘ 

    ☿fi◘  

   ﬞ  ☿fi◘ 

    ☿fi◘  

 ─    ☿fi◘  

    ☿fi◘  

    ☿fi◘ 

    ☿fi◘ 

   ☿fi◘  

   ☿fi◘  

  5030  ☿fi◘  

   ☿fi◘  

 

 

☿fi◘⌐≈™≡ 

 

 ♅○♬ꜟꜞ♅►ⱶ ⁸3.6V 19Ah 

 1 ה 10  

 1kg 

 ⱳꜞ ⱦ♬ꜟ⁸  

 60mm × ↕ 451mm ↄ 72mm 

 

 Ɽꜟ☻  

 0.5m  5.0m 

 1mm 

 ±5%RS 1.0 m  5.0 m ⁸±5cm 0.5m 1.0m  

LPWA  

 10mW 

 LoRa 

 429.25 429.7375MHz 

♅ꜗfiⱠꜟ  40ch CH 12.5kHz─℮∟ 1ch╩  

 ARIB STD- T67  
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☿fi◘ ⌐≈™≡ 

 

 ♅○♬ꜟꜞ♅►ⱶ ⁸3.6V 19Ah 

 1 ה 10  

 2kg 

 ⱳꜞ ⱦ♬ꜟ⁸  

 60mm × ↕ 1200mm ↄ  

 

 Ɽꜟ☻  

 0.5m  10.0m 

 1mm 

 ±5%RS 1.0 m  5.0 m ⁸±5cm 0.5m 1.0m  

LPWA  

 10mW 

 LoRa 

 429.25 429.7375MHz 

♅ꜗfiⱠꜟ  40ch CH 12.5kHz─℮∟ 1ch╩  

 ARIB STD- T67  

 

 

☿fi◘⌐≈™≡ 

 

 DC12V⁸♁כꜝכ ⁸  

 5  

 3kg⁸ 

ꜟⱤⱠכꜝכ♁ 2.6kg 

כꜝכ♁ 12kg 

 ⱳꜞ◌כⱲⱠ⁸♩כ IP65 

 W250 x H150 x D175 mm 

 

 FMCW  

 0.8m  10.0m 

 1mm 

 ±5%RS 1.0 m  10.0 m ⁸±5cm 0.5m 1.0m  

LPWA  

 10mW 

 LoRa 

 429.25 429.7375MHz 

♅ꜗfiⱠꜟ  40ch CH 12.5kHz─℮∟ 1ch╩  

 ARIB STD- T67  
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4.2.4.  ♃כ♦ 

 ≢ ™√▬fiⱪ♇♩♦⁸│♃כ ─♃כ♦ ⌐⁸ ⁸

─ 2 ╩ ⇔≡™╢⁹∕╣∙╣─ │ 4- 2─ ╡≢⁸ │ 1km

─ⱷ♇◦ꜙ≢ 6 ╕≢─ ╩ ⇔⁸ │ ⱷ♇◦ꜙ ≢ ─

╩ ∫≡™╢⁹ 

4- 2  
 

  

 (mm/ )  (mm/ )  

 60₩360  60  

 10  10  

ⱷ♇◦ꜙ◘▬☼ 1km  1km  

   

⌐ ה☻♄ⱷ▪הכ♄כ꜠ ♃כ♦╢™  

─  

 ☻♄ⱷ▪הכ♄כ꜠

─  

 

4.2.5.  ◦☻♥ⱶ 

♃כ♦⁸│≢  ╩ ∫√◦☻♥ⱶ⌐≈™≡ ∆╢⁹ ─√╘⌐⁸ ─◦☻♥ⱶ

≢ ≢⅝╢◦☻♥ⱶ ┘ ╩ ∫√⁹◦☻♥ⱶ כ꜡ⱨ♃כ♦┘ ╩ ∆╢⁹ 

◦☻♥ⱶ  

 ◦☻♥ⱶ ⅔╟┘ ⌂ │ ─ ╡≢№╡⁸ⱤⱩꜞ♇◒◒ꜝ►♪ ≢ ╩ ∫√⁹ 

 

 4- 5  
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No.   

ᵑ ◘כⱣ ▬כ♦─♩☻ꜝ♩כ♃ ╠⅛Ᵽכ◘ ≡⌐HTTPS╩♃כ♦

∆╢Gateway◘כⱣ 

ᵒ SFTP◘כⱣ ─♦כ♃ ╠⅛Ᵽכ◘ )♃כ♦ ⁸

)╩ SFTP⌐≡  Ᵽכ◘╢∆

ᵓ ☻♩꜠כ☺ ↕╣√RAW♦כ♃⅔╟┘ ─♃כ♦ ⁸ ─≥Ᵽכ◘

♃כ♦  ☺כ꜠♩☻─╘√─

ᵔ ♦כ♃ⱬכ♦ ☻כ♃─ ⁸ ⁸ ⁸ ╩  ☻כⱬ♃כ♦℮

ᵕ ◘כⱣ ╩  Ᵽכ◘℮

ᵖ WEB◘כⱣ ה ─  Ᵽכ◘╢∆

 

כ꜡ⱨ♃כ♦  

כ꜡ⱨ♃כ♦  ⅔╟┘ ⌂ⱪ꜡☿☻│ ─ ╡≢№╡⁸10 ≢ ─ ╩ ∫√⁹ 

 

 4- 6  

No.   

ᵑ  ♦כ♃ ≡⌐Ᵽ⅛╠HTTPSכ◘ 10 ≢ ⇔  

ᵒ  ♦כ♃╩ ≡⌐Ᵽ⅛╠SFTPכ◘ 10 ≢ ⇔  

ᵓ  ♦כ♃╩ ⅛╠ SFTP⌐≡ 10 ≢ ⇔  

ᵔ  ♦⁸╠⅛♃כ ⌐ ™╢ ╩ ⇔⁸10 ≢ᵕ┼  

ᵕ  ╩ ™⁸ ╩♃כ♦  

ᵖ ♦כ♃  ᵕ≢ ↕╣√ ≥♃כ♦ ╠⅛♃כ♦ ה ה

─ ╩ ™ ♃כ♦  

ᵗ  ⌐ ─ ⁸ ⌂≥╩  

βᵕ₩ᵗ│ ─ⱪ꜡☿☻ ⌐ ∆╢ 
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4.2.6.  AI ⸗♦ꜟ 

 ≢ ⇔√ ◦☻♥ⱶ─▪ꜟ◗ꜞ☼ⱶ│⁸ ⅛╠ 1,2,3 ─ ╩

∆╢╙─≢№╢⁹ ⇔√▪ꜟ◗ꜞ☼ⱶ│ ♃כ♦≥ꜟ♦⸗ ⸗♦ꜟ─ 2 №╡⁸∕

╣∙╣─ ╩ ⌐≡ ∆╢⁹ ⁸ ⌐ ™╢ │⁸ ≤╙ ⁸ ⁸

⌐ ╩ ⅎ√ 4 ≢№╡⁸ ⌐ ⸗♦ꜟ╩ ∆╢⁹ ◦☻♥ⱶ

─ ╩ 4- 5≢ ∆⁹AI ▪ꜟ◗ꜞ☼ⱶ│ 4- 7 ─ ◦☻♥ⱶ─ ⌐ ╖ ╕╣╢⁹ ─

≢◦☻♥ⱶ ⌐│ ⸗♦ꜟ╩ ╩♃כ♦⁸⅜√⇔ ™√ │ ▪ꜟ◗ꜞ☼

ⱶ≤╙ ⇔√⁹ 

 
4- 7  

⸗♦ꜟ 

 ≢ ⇔√ ⸗♦ꜟ≢│⁸ ─♃כ♦ ╩ ™≡⁸ ≡⇔≥♃כ♦

⇔≡ ∆╢⁹↓╣⌐╟╡ ⌐ ℮ ╩ ⇔⁸ ה ─ ⌐╟╢ ╩

⅛╠ ∆╢↓≤⅜≢⅝╢⁹ 

 ▪ꜟ◗ꜞ☼ⱶ─ │⁸ ⇔√ ╡ ה ─ ⌐╟╢ ╩⁸ ⌐╟∫

≡ ⌐ ≢⅝╢ ⅜№╢↓≤≢№╢⁹ │⁸ ─ ⅜♃כ♦ ≤↕╣╢↓≤

≢№╢⁹ ─ ╩ ─ ≤≤╙⌐ ∆╢√╘⁸ ™ ─ ⅜♃כ♦ ≤⌂

╢⁹ 

 

♃כ♦ ⸗♦ꜟ 

 ≢ ♃כ♦√⇔ ⸗♦ꜟ│⁸ ≤ ⌂ ─ ⌐ ⇔√ ⸗♦ꜟ≢

№╢⁹ 3 ⅛╠ 3 ─ ─ ⅛╠⁸ ┼─ ⅜ ™ ╩ ה ⇔⁸

─ ╩ ∆╢╟℮ ╩ ℮⁹ 

 ▪ꜟ◗ꜞ☼ⱶ─ │⁸ ™ ─ ╙≢♃כ♦ ╟ↄ ⅜≢⅝╢↓≤⁸ ⅜

≤⌂╢ ⌂ ─ ╩ ≢⅝╢↓≤≢№╢⁹ │⁸ ─ ⌐╟╡ ⇔≡⇔╕℮↓

≤≢№╢⁹ ╩ ⅝⌂ ≤⇔≡ ⇔≡™╢√╘⁸ ⅜ ╣√≤⅝⁸ ┼─ │

⅝ↄ⌂╢⁹ 
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4.2.7.  UI 

⅜◙כꜚ⁸│≢  ⅔╟┘ ╩ ℮ ⌐≈™≡ ∆╢⁹ 

─√╘⌐⁸5 ─ ╩ ⌐ ⇔√⁹∕╣∙╣─ ⌐≈™≡ ⌐

╩ ∆╢⁹ 

 

ה  ♃כ♦

 ≢─ │ 12 ⁸ 2 ⁸ ♃כ♦ 1 ≢№╢⁹ 

 

ה  ♃כ♦⌂

 ≢│⁸ ─ ⅛╠ 12 ╕≢─ ≥♃כ♦ 3 ╕≢─ ⁸♃כ♦

─ ⅛╠ 15 ╕≢─ ⁸♃כ♦ ─ ─ ≥♃כ♦ 6 ╕

≢─ ⅜♃כ♦ ≢№╢⁹ 

 

ה  

 ≢│⁸ ⅜ ⌐ ☿fi◘─ ≤ 3 ╕≢─ ⁸6

╕≢─ ╩ ≢⅝╢↓≤≢⁸ ─ ─ ╩ ≤⇔≡ ╩

∫√⁹ 

 

ה  

 ≢│⁸◓ꜝⱨ╩ ≈─ ⌐ ═≡ ╩ ™⁸ ─ ≤ ╩ ⁸ ─ ⌐≈

™≡ ≤ ⇔⁸ / ─▪▬◖fi⌐ ╩≈↑╢↓≤≢ ╩ ∫√⁹╕√⁸ ⌐≈

™≡│⁸ / ╩╙≤⌐ ─▪▬◖fi╩ ™≡ ⅜└≤ ≢╦⅛╢╟℮⌂ ╩ ⇔√⁹ 

 
 4- 8  
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ⱴ♇ⱪ  

ה  ♃כ♦

 ≢─ │ 12 ⁸ 2 ≢№╢⁹ 

 

ה  ♃כ♦⌂

 ≢│⁸ ─ ─ ≥♃כ♦ 3 ╕≢─ ⁸♃כ♦ ─ ─

⁸♃כ♦ ≤ ↔≤⌐ ⇔√ ╩ ⅎ≡™╢⅛≥℮⅛⅜ ≢№╢⁹ 

 

ה  

 ≢│⁸ ⅜ ⌐ ☿fi◘─ ≤ 3 ╕≢─ ⁸

─ ╩ ≢⅝╢↓≤≢⁸ ─ ─ ╩ ≤⇔≡ ╩ ∫√⁹ 

 

ה  

 ≢│⁸ ≤ 1, 2, 3 ─ 3≈─ ─ ≢ 3 №╢ ╩ ⅎ≡™╢╙

─⅜№╣┌⁸ / ─▪▬◖fi─ ╩ ∆╢ ⌐ ↑∆╢ ╩ ∫√⁹╕√⁸

╕√│ ─▪▬◖fi╩ⱴ►☻○כⱣ⁸≢≥↓╢∆כ ≤ ⅜ⱳ♇ⱪ▪♇ⱪ↕╣╢╟℮

⇔√⁹ 

 
 4- 9  
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ה  ♃כ♦

 ≢─ │ 12 ≢№╢⁹ 

 

ה ⌂  

 ≢│⁸ ─ ⅛╠ 12 ╕≢─ ≥♃כ♦ 3 ╕≢─ ⁸♃כ♦

─♃▬ⱶ☻♃fiⱪ⁸ ↔≤─ ⅜ ≢№╢⁹ 

 

ה  

 ≢│⁸ ⅜ ─ ⅛╠ 12 ╕≢─ ≥♃כ♦ 3 ╕

≢─ ⁸♃כ♦ ╩ ⌡≡ ∆╢↓≤≢⁸ ⅜ ─♩꜠fi♪╩

⇔⁸ ╩ ⌐ ≢⅝╢↓≤╩ ≤⇔≡ ╩ ∫√⁹ 

 

ה  

 ≢│⁸ ≈─ ⌐ ◓ꜝⱨ≤◄ꜞ▪◓ꜝⱨ╩⌂╠═≡ ╩ ™⁸◄ꜞ▪◓ꜝⱨ─ ⌐│

─ ╩ ⁸◓ꜝⱨ╩ ↕∑╢↓≤≢ ⌐ ╩ ↕∑≡ ╩ ∫√⁹╕√⁸

≤ 1,2,3 ─ 3≈─ ─ ≢ 3 №╢ ╩ ⅎ≡™╢╙─⅜№╣┌⁸

/ ─▪▬◖fi─ ╩ ∆╢ ⌐ ↑∆╢ ╩ ∫√⁹ 

 

 4- 10  
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ה  ♃כ♦

 ≢─ │ 12 ≢№╢⁹ 

 

ה ⌂  

 ≢│⁸ ─ ⇔≡™╢ ─ ⁸♃כ♦ ↔≤─ ⅜ ≢№

╢⁹ 

 

ה  

 ≢│⁸ ≢ ⇔≡™╢ ─ ⁸╩♃כ♦ ╩ ⇔≡ ∆╢↓≤≢⁸

⅜ ↔≤⌐ ─ ╩ ℮↓≤ ≤⇔≡ ╩ ∫√⁹ 

 

ה  

 ≢│⁸ ≈─ ⌐ ◓ꜝⱨ≤◄ꜞ▪◓ꜝⱨ╩⌂╠═≡ ╩ ™⁸◄ꜞ▪◓ꜝⱨ─ ⌐│

─ ╩ ⇔◓ꜝⱨ╩ ↕∑╢↓≤≢ ⌐ ╩ ↕∑≡ ⁸∕⇔≡

╩╖─♃כ♦─ ∆╢√╘⁸ ╩ ⌂♃▬ⱶ☻◔כꜟ─ ╩ ∫√⁹╕√⁸ ≤

1,2,3 ─ 3≈─ ─ ≢ 3 №╢ ╩ ⅎ≡™╢╙─⅜№╣┌⁸ / ─▪▬

◖fi─ ╩ ∆╢ ⌐ ↑∆╢ ╩ ∫√⁹ 

 

 

 4- 11  
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ה  ♃כ♦

 ≢─ │ 2 ≢№╢⁹ 

 

ה ⌂  

≢│⁸ ─ ⇔≡™╢ ─ ⁸♃כ♦ 6)♃כ♦ ⅜ 0mm─

│ ╩ 0⌐∆╢)⅜ ≢№╢⁹ 

 

ה  

 ≢│⁸ ≢ ⇔≡™╢ ─ ≥♃כ♦ ⁸╩♃כ♦ ╩ ⇔≡

⇔≡ ∆╢↓≤≢⁸ ⅜ ─ ╩ ℮↓≤ ≤⇔≡ ╩ ∫√⁹ 

 

ה  

 ≢│⁸ ≈─◓ꜝⱨ⌐ ◓ꜝⱨ( :10 )≤ ◓ꜝⱨ( : )╩⌂╠═≡

⁸∕⇔≡ ╩╖─♃כ♦─ ∆╢√╘⁸ ⅜ ⌂♃▬ⱶ☻◔כꜟ─ ╩ ∫√⁹

╕√⁸ ─ ⌐≈™≡ ≤ ⇔⁸ ─▪▬◖fi⌐ ╩≈↑╢↓≤≢ ╩ ∫√⁹

( ⌐≈™≡│⁸ ⅜№∫√ │ ╩ ™⁸6 ⅜ 0mm─♦כ♃⅜ ™√

⌐⁸0⌐ꜞ☿♇♩∆╢⁹)  

 

 
 4- 12  
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4.2.8.  ꜟכꜙ☺◔☻ 

 

4- 13  

 

4.3.  ─ ⌐ ↑√  

4.3.1.   

 ≢│ ⸗♦ꜟ─ ⌐≈™≡ ∆╢⁹ 2 ─ ⌐╟╢ ╩ ∆╢⁹ 

 

RMSE⌐╟╢  

 RMSE ⌐╟∫≡⁸ ≤ ─ ╩ ∆╢⁹RMSE│⁸ ⸗♦ꜟ─

╙ ⌂ ─ 1≈≢№╡⁸ ─ ≢ ↕╣╢⁹ 

ὙὓὛὉ
ρ

ὲ
ὴὶὩὨὥὧὸ 

 ↓↓≢⁸i │ ⁸n│ ─ ╩ ⇔⁸pred, act │∕╣∙╣ ≤

╩ ∆⁹↓─ ⌐╟∫≡⁸ ▪ꜟ◗ꜞ☼ⱶ⌐╟╢ ≤ ─ ─ ╩ ∆╢⁹

╩ ℮↓≤⌐╟∫≡⁸ ⅜ ⅝ↄ ╣√ ─ ⅜ ⅝ↄ ↕╣╢⁹RMSE │⁸0 ─

╩ ╡⁸0⌐ ™╒≥ ⅜ ↕ↄ ⅜ ™↓≤╩ ∆⁹ ⌐ ∆╢ ─

≢╙⁸ ⌐RMSE╩ ⇔≡™╢√╘⁸ ╡ ╖≢╙ ∆╢⁹ 

 ≢│⁸ ╩ ─ ≢╙ ⌐ ╡⁸RMSE╩ ∆╢⁹ ⌐⅔™≡ ⅜

↕╣╢√╘≢№╢⁹ │ ─ ╩ ⌐ 10mm/h ─ ─ ≤⇔√⁹ 

 

─  

 ⅜ ⌐ ⁸ ╩ ⅎ╢ ─ ╩ ≤∆╢⁹ 4- 15⌐

╩ ∆⁹ 4- 14 ─ ─ │⁸ ─ ⌐⁸ ╙ ⇔√ ╩ ⇔≡™╢
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√╘⁸ ⇔√ ≢№╢⁹ ─ │⁸ ─ ⁸ ⅜ ╟╡ ™ ╩

⇔≡™╢√╘ ─ ╩ ⇔√ ≢№╢⁹ 

 ≢│⁸ ꜝ▬fi 80 ─ ╩↓─ ─ ≤⇔≡ ™╢⁹ ≢─

≢│⁸ ≤™∫√ │ ↕╣≡™⌂™⁹∕↓≢ ⌐

─ ╩ ⇔√ ⁸ ꜝ▬fi─⅔╟∕ 80 №√╡╩ ≤⇔≡™╢ ⅜№∫√√╘⁸ ꜝ

▬fi 80 ╩ ─ ≤∆╢⁹ 

 

4- 14  

 

 ↓╣╠ 2≈─ ╩ ™≡ 4.2.6 ⌐≡ ⇔√ 2≈─⸗♦ꜟ⌐╟╢ ╩ ⇔⁸

╩ 4- 3─ ≢ ∆╢⁹ ─ │ 4.2.6 ≢ ⇔√ ⸗♦ꜟ╩ ⇔⁸ │

≢ ♃כ♦√⇔ ⸗♦ꜟ╩ ∆⁹ ⁸ ⸗♦ꜟ ⁸ ♃כ♦ ⸗♦

ꜟ ≤ ∆⁹ 
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4- 3  

  10mm/h ─  

3h RMSE 1h RMSE 3h RMSE 1h RMSE 

          

 2019          

          

 ﬞ          

          

─           

          

          

          

          

          

 5030          

          

         

 

   

3h  1h  

  

(cm)  

    

 2019  137.6     

  136.8     

 ﬞ  184     

  303.2     

─   249.6     

  388     

  259.2     

  484     

  189.6     

  213.6     

 5030  65.6     

  220.8     
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4.3.2.  UI ⅔╟┘  

 ≢│⁸ ◦☻♥ⱶ─UI ♦◙▬fi⅔╟┘ ≤⁸ ◦☻♥ⱶ⌐╟∫≡⁸≥

─╟℮⌂ ⅜ ╕╣√⅛ ⇔√⁹∕─ ⌐≈™≡ ∆╢⁹ 

 

 

 ◦☻♥ⱶ─ ╩ ∆╢√╘⁸ ⌐ ─◌ⱷꜝ╩ ⇔√⁹ 2

14 ⅜ ⇔√⁸10 9 ⅛╠ 3 ─ⱶ♥☻◦≢♩כ⸗ꜞ⁸ ╩ ⇔⁸ ⅜≥─

↕╣√⅛⁸≥─╟℮⌂ ╩ ∫≡™╢⅛╩ ⇔⁸UI ─ ╩ ⇔√⁹ 

 

4- 15  

▬fi♃ⱦꜙכ 

 ⌐ ⇔≡ 50 ─▬fi♃ⱦꜙכ╩○fiꜝ▬fi ≡⌐ꜟכ♠ ⇔√⁹ 

4- 4  

No   

1 ™ ⌐≈™≡ ™≤↓╤⅜№∫√⅛  ☻♩꜠☻─⌂™UI ⅜ ≢⅝≡™╢⅛≥℮⅛ 

2 ⌐╦⅛╡⌐ↄ™⁸ ⌐ ℮≤↓╤⅜

№∫√⅛  

☻♩꜠☻─⌂™UI ⅜ ≢⅝≡™╢⅛≥℮⅛ 

╩ⱶ♥☻◦─♩☻ꜝ♩כ▬ 3 ⇔√⅛  ◦☻♥ⱶ≢ ⇔≡™╢ ⅜ ╡≡™╢

⅛≥℮⅛⁸ ─◦☻♥ⱶ─ ⅜ ™╛∆™

≤™∫√≤↓╤⅜⌂™⅛ 

4 ⅜ ╕╣≡™√ ⁸◦☻♥ⱶ╩≥─

─ ≢ ⇔√⅛  

⌐≤╢ ─ ⌐ ⇔≡

⅜ ⅛≥℮⅛ 

5 ⌐ ⇔≡≥↓⌐ ⇔√⅛  UI ─ ≢ ≢⅝╢ ╩ ╢ 

6 №≤≥─ↄ╠™≢ ∆╢─⅛─ │≥─

╟℮⌂ ⌐ ⅛  

⌂ ─♃▬Ⱶfi◓╩ ╢ 

7 ╩ ⅎ╢≤ ╩ ╠↨╢╩ ⌂™⅜⁸

↓╣∞↑│ ⇔™≤™℮ │  

╙ ╩ ∂√ │ ⅛ 
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5.   

5.1.  ☿fi◘  

 ≢ ⇔√☿fi◘⌐≈™≡ ∆╢⁹ ≢ 12 ─ ╩ ⇔√⁹

8 │ 2018 3 ⌐ ╩⇔≡⅔╡⁸ ╡ 4 │ ⌐ ⇔⁸2020 6 13 ╟

╡ ⇔√⁹ ─ │ 5- 1⌐ ∆⁹ 

 

5- 1 ☿fi◘  

    /   

  2019    2018/3/26 ₩ 

     2018/3/26 ₩ 

  ﬞ    2018/3/26 ₩ 

     2018/3/26 ₩ 

 ─     2018/3/26 ₩ 

   ќ   2018/3/26 ₩ 

     2018/3/26 ₩ 

     2018/3/26 ₩ 

     2020/6/12 ₩ 

     2020/6/12 ₩ 

  5030    2020/6/12 ₩ 

     2020/6/12 ₩ 

 

☿fi◘ ♃כ♦─ ⌐⅔↑╢ ─ ⌐≈™≡ 

ה 1 

 2017 ⌐ ⇔√ ☿fi◘ ⁸ ⁸ ⁸ ⁸ ─ ≢│

─ ╛∕─ ─ ≢ ─ ╩ ⇔ↄ ↑╢ ⅜≢⅝∏⁸ ⅜ ↕╣╢ ⅜№∫√⁹

─ │ ─ ⁸ ─ ⁸ ─√╘ ⇔√ ≢№∫√⁹ 

 

ה 2 

 ─ ☿fi◘≢│ ─ ⌐╟╡☿fi◘ ─ ⅜ ⅜∫√ ≤⌂∫√

√╘⁸ ─ ╩ ⇔ↄ ↑╢ ⅜≢⅝∏ ⅜ ↕╣╢ ⅜№∫√⁹ 

 

ה 1 

 1⌐ ⇔≡│ ╩ ╡ ↄ ╩☿fi◘⌐ ⇔ ─ ╡ ─ ╩ ∆╢↓

≤⅜≢⅝√⁹ ⌐│⁸↓╣╕≢ 20 ─ ─ ⇔≡™√ ⅛╠ 20 ─ ─℮∟

∕╣∙╣ 25 ╩ ™≡ ∆╢ ≤⇔√⁹↓╣│  ─ ⌐

№╢ ╩ ⇔√⁹↓─ │ 2020 6 ─ ☿fi◘כ ⌐ ⇔

√⁹ 
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ה 2 

 ∕─ 2⌐ ⇔ ☿fi◘כ─ ╩ ⇔╕⇔√⁹∕─ ⁸ ה ─ ⌂

☿fi◘כ┼─ ╙ ⌐ ⇔√⁹∕─ ⁸ ─ ╡ ╩ ∆╢↓≤⅜≢⅝√⁹ 

 

5- 2  

   [%] [%] 

 

[%] 

 

  2019  99 0.004 0.000 

   97 0.026 0.000 

  ﬞ  99 2.010 0.000 

   97 0.005 0.000 

 ─   98 0.044 0.000 

   86 4.234 0.000 

   99 0.000 0.000 

   96 0.000 0.000 

   99 β 0.000 

   98 β 0.000 

  5030  100 β 0.000 

   100 β 0.000 

β ☿fi◘כ─ ⌐ ⇔√√╘ ─ │⌂⇔ 

 

5.2.  ▬fiⱪ♇♩♦כ♃ 

5.2.1.  ♃כ♦ 

 

 ◦☻♥ⱶ─ ≢№╢ 2020 6 23 ⅛╠ 2020 11 31 ╕≢─ ⌐≈

™≡⁸ 5- 3⌐ ∆⁹ ⁸ ⅛╠ ╙ ™▪ⱷ♄☻ ─ ╩ ⇔

≡⅔╡⁸ ≤⇔≡ 2019 ⌐⅔↑╢ ─ ╩ ╦∑≡ ∆⁹ 

 

5- 3 2020 6 23 2020 11 31  

 
─ (mm) ─ (mm) ─ (mm) 

2020  2019  2020  2019  2020  2019  

6  149.5 125.0 96.5 91.0 22.5 19.5 

7  784.0 418.0 133.5 86.0 86.0 75.0 

8  56.5 185.5 36.0 72.0 36.5 25.0 

9  139.5 81.5 35.0 51.0 16.5 21.5 

10  209.0 572.5 88.0 375.0 12.5 54.5 

11  33.0 113.5 14.0 49.5 5.5 8.5 
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 ∆╢ ╡⁸2020 │ ™ ─ ⅜⌂⅛∫√↓≤⅛╠⁸2019 ≤ ⇔≡ ⌐

⅝⌂ ╩ ⅎ√ │ ⌂⅛∫√⁹ 

 

 

 ⁸ ⌐ 2≈─ ⅜ ⇔√⁹ ⇔√ 2≈─ ⌐≈™≡⁸∕─◌♥◗ꜞ⁸

┼─ ⁸▪ⱷ♄☻ ≢ ⇔√ ╩ 5- 4⌐ ∆⁹╕√⁸ ╩ 5- 1

⅔╟┘ 5- 2( ⱱכⱶⱭכ☺╟╡

https://www.data.jma.go.jp/fcd/yoho/typhoon/route_map/) ⌐ ∆⁹ 

 ⁸ 1 19 ─╟℮⌂ ⅝⌂ ─ ─ │⌂ↄ⁸◌♥◗ꜞ 1⌐

↕╣╢ ↕⌂ ─ ⅜ ⇔√─╖≢№∫√⁹ 

 

5- 4 2020  

 ◌♥◗ꜞ  (mm) 

2 12  1 2020 9 22  4.0  

2 14  1 2020 10 10  80.0  

 

 

5- 1 2 12  

 

https://www.data.jma.go.jp/fcd/yoho/typhoon/route_map/)
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5- 2 2 14  

 

5.2.2.  ☿fi◘♦כ♃ 

 ≢ ™╢ ◦☻♥ⱶ≢│⁸ ─ 1,2,3 ─ ╩ꜞ▪ꜟ♃▬ⱶ≢

∆╢⁹↓─ ─√╘⌐⁸№╠⅛∂╘ ╩♃כ♦ ≡⇔≥♃כ♦ ⇔⁸

─ ⸗♦ꜟ╩ ∆╢⁹ ─ 8 │⁸ ─ ╩♃כ♦ ≥♃כ♦

⇔≡ ⇔√⁹ 5- 5 ⅜ ™√ ⁹╢№≢♃כ♦ 4 │⁸

╩♃כ♦─ ≤ ⌐ ↑≡⁸ ⸗♦ꜟ ╩ ∫√⁹∕─√╘⁸ ─

│⁸1.5 ﬞ ≤ 8 ⌐ ═≡ ™⁹ 

 

5- 5  

     

  2019  2018/7/4 Έ 2020/3/31 2020/7/22 Έ 2020/11/30 

   2018/7/4 Έ 2020/3/31 2020/7/22 Έ 2020/11/30 

  ﬞ  2018/7/4 Έ 2020/3/31 2020/7/22 Έ 2020/11/30 

   2018/7/4 Έ 2020/3/31 2020/7/22 Έ 2020/11/30 

 ─   2018/7/4 Έ 2020/3/31 2020/7/22 Έ 2020/11/30 

   2018/7/4 Έ 2020/3/31 2020/7/22 Έ 2020/11/30 

   2018/7/4 Έ 2020/3/31 2020/7/22 Έ 2020/11/30 

   2018/7/4 Έ 2020/3/31 2020/7/22 Έ 2020/11/30 

   2020/6/13 Έ 2020/9/10 2020/10/13 Έ 2020/11/30 

   2020/6/13 Έ 2020/9/10 2020/10/13 Έ 2020/11/30 

  5030  2020/6/13 Έ 2020/9/10 2020/10/13 Έ 2020/11/30 

   2020/6/13 Έ 2020/9/10 2020/10/13 Έ 2020/11/30 
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 8 ─ ─♃כ♦ ╩ 5- 6⌐ ∆⁹ ≢

│⁸2020 7 22 ⅛╠ 2020 11 30 ╕≢⌐ ╩♃כ♦√⇔ ≤⇔√⁹ ⌐

│ 19,008 №∫√⁹ ╩ ↄ 7 ⌐⅔™≡⁸10 ╩ ╢ ─ ≢

⅜≢⅝≡™√⁹ 

 ≢│ ⅜ 80.66 ≤ ↄ⁸ │≢⅝⌂⅛∫√⁹ │↓─ ≢│ ⌐

⅜ ⇔⁸ ─ ╣⅜ ╦∫√√╘ ─ ⅜ ≤⌂∫√↓≤≢№∫√⁹ ≤⇔≡⁸

─ 2020 9 4 ⁸ ╩ ⇔ ⇔√⁹ ╙ ╘⁸ ─ ⌐ ∆╢ │ 6

⌐≡ ∆╢⁹ 

 

5- 6 8   

   [%] 

2019  83 19,008 0.44 

 15,331 19,008 80.66 

 29 19,008 0.15 

ﬞ  155 19,008 0.82 

 73 19,008 0.38 

 724 19,008 3.81 

 984 19,008 5.18 

 50 19,008 0.26 

 

 ™≡ 4 ─ ⌐♃כ♦ ⇔≡ ═╢⁹ ╩ 2020

6 13 ⅛╠ 2020 9 10 ╕≢ ≤ 2020 10 13 ⅛╠ 2020 11 30 ╕≢ ⌐

↑≡ ╩ ⇔√⁹ ≤ ─ ─ 1ﬞ │⁸4 ─ AI ─√

╘⁸ ─♃כ♦ ≤⇔⌂⅛∫√⁹ 

 4 ─ ♃כ♦ ╩ 5- 7⌐ ∆⁹2020 6 13 ⅛╠ 2020 9 10 ╕≢

─ 12,960 ⅜ ≢№∫√⁹ ╙ ⅜ ™ ≢│⁸ ⅜ 3.71 ≤

↕ↄ⁸ │⌂⅛∫√⁹ 

 

5- 7 4   

   [%] 

5030  35 12, 960 0. 27 

 481 12, 960 3.71 

 8 12, 960 0. 06 

 5 12, 960 0. 04 

  

 ⌐⁸ 4 ─ ♃כ♦ ╩ 5- 8⌐ ∆⁹2020 10 13 ⅛╠ 2020 11

30 ╕≢─ ⌐ 7,056 ⅜ ≢№∫√⁹5030 ⅜ ╙ ⅜ ⅝

ↄ⁸2.83 ≢№∫√⁹↓∟╠╙ ⅜ ⅝ↄ ╠╣∏ ≤⌂╠⌂™ ≢№∫√⁹ 
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5- 8 4   

   [%] 

5030  200 7, 056 2.83 

 15 7, 056 0.21 

 12 7, 056 0. 17 

 1 7, 056 0. 01 

 

5.3.   

5.3.1.  ≢─  

 ≢│ ⌐ꜞ▪ꜟ♃▬ⱶ≢ ⇔√ ⌐≈™≡ ∆╢⁹ ⅜

≤ ≢ ⌂╢√╘⁸ ╙ ⌂╢⁹╕∏⁸

≢─ ⌐≈™≡ ═╢⁹ 

 

 

 8 │ 2020 7 12 ⅛╠ 2020 11 30 ╕≢╩ ≤⇔√⁹

─ │⁸ ⅛╠─ ה ≤ ⅛╠─ ─ 3 ─♦

╩♃כ ≤⇔≡⁸ ⌐ 1,2,3 ─ ╩ ⇔√⁹◓ꜝⱨ ⇔√ ╩ ⌐ ∆⁹ 

 2019 ─ ≤ 3 ─ ╩ 5- 3⌐ ∆⁹ ⌐ ⁸ ⌐ cm

╩ ∆⁹ ⅜ ⁸ ⅜ ╩ 3 ⌐ ⇔√ ╩ ∆⁹ ≤ ─

╩ ∆╢√╘⁸ ≢ ⅜ ⅛∫√ 2020 7 28 ≤ 2020 9 3 ─

╩ ∆╢⁹ 

 

5- 3 2019  

 5- 4 ⌐ 2019 ─ 2020 7 25 ⅛╠ 2020 7 28 ╕≢─ ≤ 3 ─

╩ ∆⁹3 ─ ≢│⁸ ─Ⱨכ◒╩ ╣≡ ⇔≡™╢ ╩ ≢⅝√⁹2020 7
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28 1 10 ⌐ │ 144cm≤Ⱨכ◒╩ ⅎ≡™╢⅜⁸ ≢│ ─Ⱨכ◒╩ 2 40

─ 3 40 ⌐ ⅎ≡™√⁹ 

 ╕√⁸3 ─ ≤ ═ 1 ─ ─ ⅜ ⇔╛∆™↓≤⅜ ⅛∫√⁹ 5- 4

⌐ 2019 ─ 1 ─ ╩ ∆⁹ ⅜ ⁸ ⅜ ╩ 1 ⌐

⇔√ 1 ─ ╩ ∆⁹◓ꜝⱨ ≤⇔≡⁸3 ─ ╟╡ 1 ─

⅜ ⌐ ⇔ↄ⁸ ⅜ ↕™↓≤⅜ ⅛╢⁹ 

 

5- 4 2020 7 28 2019   

 ⌐⁸ ⌐ ∆╢ ╩ ∆╢⁹ 5- 5⌐⁸2020 7 28 ─ ≤ 3

╩ ∆⁹ │ ╩ ⇔⁸ │↓─ ─ ╩ ⇔≡™╢⁹ ╩ ℮

√╘ 10 ╩ 1 ─ ⌐ ⇔√⁹2020 7 27 11 ≢│⁸ ⅜ 9.83mm/h≢№

╢─⌐ ⇔⁸ │ 0.40mm/h≢№∫√⅜⁸∕╣⌐ ⇔≡ ╙ ↄ ⇔≡⇔╕∫√⁹

⁸2020 7 28 1 ≢│⁸ ⅜ 13.33mm/h≢№╢─⌐ ⇔⁸ │ 23.17mm/h≢№∫

√⁹↓─√╘⁸ ╙ ↄ ⇔≡⇔╕∫√≤ ⅎ╠╣╢⁹↓─ ⁸ │

⌐ ⇔≡™╢↓≤⅜ ↕╣√⁹ 

 

5- 5 2020 7 28 2019   
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 ⌐ 2019 ─ 2020 9 2 ─ ╩ ∆╢⁹ 5- 6 ⌐│ 2019

─ 2020 9 2 ⅛╠ 2020 9 4 ╕≢─ ≤ ─ ╩ ∆⁹ ⅜

⁸ ⅜ 3 ─ ╩ ∆⁹╕√ 5- 6 ⌐⁸ ≤ 1 ─

╩ ∆⁹2020 9 3 16 40 ⌐ ─Ⱨכ◒╩ ⅎ≡™╢⅜⁸ ⌐ ═ 1

─ ⁸3 ─ ≤╙⌐ ™ ≢ ╩ ⌂∫≡™√⁹ 

 

 

5- 6 2020 9 2 2019   

 5- 7⌐⁸2020 9 2 ⅛╠ 2020 9 4 ╕≢─ ≤ ─

╩ ∆⁹2020 9 3 16 ⌐ ⅜ 18.50mm/h≤ ╩ ⇔≡™╢⅜⁸ │

0.13mm/h≤ ⅝ↄ ╢ ╩ ⇔≡™╢⁹↓─ ⅜ ⌐ ⇔≡™╢╙─≤ ⅎ╠╣╢⁹ 

 

5- 7 2020 9 2 2019   

 

 ≢╙ ⌐ ⅜ ⌐ ╩ ⅎ╢ ⅜ ╠╣√√╘⁸ ⁸ ─

╕≢ ⇔√ ╩ ∆╢ ⅜№╢⁹ │ 5.3.2 ⌐≡ ∆╢⁹╕√∕─ ─

7 ⌐⅔↑╢ ╩ ™√ │⁸ 1⌐ ∆╢⁹ 
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 4 │ 2020 10 15 ⅛╠ 2020 11 30 ╕≢╩ ≤⇔√⁹

│⁸ ─ 2020 6 13 ⅛╠ 9 10 ╕≢─ 3ﬞ ≤⇔⁸ 8

≤ ⇔≡ ⅜ ™⁹ 5- 8⌐ ─ ╩ ∆⁹ ⅜ ⁸

⅜ 3 ─ ╩ ∆⁹ ⌐ 10mm/h ─ ⅜ ∑∏⁸ ⅜ ↄ⌂╢

↓≤│⌂⅛∫√⅜⁸ ⅜ ⇔√ 2020 10 23 ─ ⌐ ╩ ≡≡ ╩

∆╢⁹ 

 

 

5- 8  

 

 5- 9 ⌐ ─ 3 ─ ⁸ ⌐ 1 ─ ╩

∆⁹ ⅜ ⁸ ⅜ 3 ─ ⁸ ⅜ 1 ─ ╩ ∆⁹ ≤ ⅝

ↄ ╦╠∏⁸ ─ ≤⇔≡ ≢№╢⅜⁸ ─ ╙≢♃כ♦ ─ ≢№╣

┌ ≢⅝╢↓≤⅜ ⅛∫√⁹ 3 ─ ╙ 2⌐≡ ∆╢⁹ 

 

5- 9 2020 10 23   
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5.3.2.   

 ≢│ ≢ ™√ ⌐≈™≡ ╩ ℮⁹↓─ │ ╩ ™≡ ╩

⇔≡™╢⁹ ⌐ ⇔√ │ 4.2. 6 ≢ ⇔√ ≢№╢⅜⁸ ⌂╢▪ⱪ꜡

≢♅כ ╩ ℮ 2╙ ⁸ ╩♃כ♦ ™≡ ⇔√⁹∕─ ╩ ≢ ═╢⁹

╩ ⇔≡⅔╡⁸5.3.1 ≢ ⇔√ ╡ ⅜ ⌐ ⇔≡⇔╕℮ ⅜№╢

√╘⁸ ≤⇔≡─ │ ≢ ℮⁹ 

 

RMSE⌐╟╢  

 ≢│⁸4.3.1 ⌐≡ ═√RMSE╩ ™√ ╩ ∆╢⁹ 5- 9⌐⁸╕≤╘√ ╩ ∆⁹

─ ╡⁸RMSE│ ╩ ∆╢ ≢№╡⁸0⌐ ≠ↄ╒≥ ⅜ ⌐ ™↓≤╩

⇔≡™╢⁹ │m≢ ⇔≡™╢⁹ ≤ 10mm/h ─ ⌐ ∫√ ≢RMSE╩ ⇔

√⁹⇔⅛⇔⁸ 4 ≢│ 10mm/h╩ ⅎ╢ ⅜ ↕╣⌂⅛∫√√╘⁸10mm/h ─

─ RMSE╩ ≤⇔≡™╢⁹ 

 ─ 5- 9 ╟╡⁸1 ─ ╟╡ 3 ─ ─ ⅜ ↄ⁸

⅜ ⇔™↓≤⅜╦⅛╢⁹╕√⁸ ╩ ≤⇔√ ╟╡╙ 10mm/h ─ ─ RMSE⅜ ↄ⁸

─ ⅜ ™↓≤⅜ ⅛╢⁹ 

 ╩ ≤⇔√ ─ ⌐ ∆╢≤⁸0.10 ╩ ∫≡™╢⁹ ⌐⁸ 4

⌐ ⇔≡│RMSE ⅜ ™⁹↓╣│⁸↓╣╠ ─ ⌐ 10mm/h ─ ╩ ⇔⌂⅛

∫√√╘⁸ ⅝⌂ ⅜ ∂⌂⅛∫√≤ ⅎ╠╣╢⁹ 

 10mm/h ─ ╩ ≤⇔√RMSE≢│⁸ ⌐ ─RMSE⅜ ∫≡ ⅝ↄ ⅜ ↕╣

√⁹↓╣╠ ╩ ╕ⅎ≡ ╩ ⌐ ╩ ⇔≡™ↄ ⅜№╢⁹ 

5- 9  10mm/h RMSE 

  10mm/h ─  

3h RMSE 1h RMSE 3h RMSE 1h RMSE 

          

 2019  0.06 0.07 0.04 0.04 0.3 0.33 0.23 0.26 

  0.09 0.10 0.05 0.06 0.35 0.45 0.25 0. 34 

 ﬞ  0.05 0.04 0.03 0.03 0.22 0.23 0.17 0.23 

  0.08 0.06 0.08 0.03 0.26 0.19 0.24 0.19 

─   0.11 0.12 0.09 0.06 0.6 0.52 0.34 0.45 

  0.21 0.12 0.15 0.07 0.33 0.27 0.27 0.19 

  0.15 0.15 0.09 0.08 0.27 0.22 0.19 0.18 

  0.14 0.13 0. 09 0.07 0.23 0.2 0.26 0.16 

  0.07 0.03 0.05 0.02 -  -  -  -  

  0.04 0.03 0.02 0.02 -  -  -  -  

 5030  0.04 0.02 0.02 0.01 -  -  -  -  

  0.04 0.03 0.03 0.01 -  -  -  -  

 0.09 0.07 0.06 0.04 0.32 0.30 0.24 0.25 
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─  

 ≢│⁸4.3.1 ⌐≡ ═√ ─ ╩ ™≡ ╩ ℮⁹ ≢│

⅜ ─√╘⁸ⱥ▪ꜞfi◓⌐ ≠⅝ ꜝ▬fi─ 80 ╩ ≤⇔≡ ╩ ∫√⁹

5- 10⌐ ╩╕≤╘╢⁹ 12 ─ ⁸2019 ⁸ ─ 2 ≢⇔⅛ ⌐

⇔⌂⅛∫√√╘⁸ ╡ 10 ≢│ ╩ ℮↓≤⅜≢⅝⌂⅛∫√⁹ 

 2 3 ─ ─ ⁸ 1⁸ 2 ⌐ ╩ ≢⅝√ │ 0 ≢

№∫√⁹∕─ ≤⇔≡⁸ ⌐╟╢ ─ ╩ ∆╢↓≤⅜≢⅝⌂⅛∫√√╘≤ ⅎ╠╣

╢⁹2019 ה ─ ─ │⁸™∏╣╙ 5 ≢№∫√⁹ ⌐ ⇔√

2019 ⁸│♃כ♦ ⌐ 12 ─ ≤⁸ ╩ ⅎ╢ ⅜ ╠╣√⁹

─ ─ ⌐╙ ╩ ≡≡ ה ∆╢ ⅜№╢⁹ │ ─

╩ ∆╢↓≤╩ ≤∆╢─≢⁸ ─ ─ │ ╙ ⅝ ╡ ╗═⅝

≢№╢⁹ 

5- 10   

    

 3h  1h  

  (cm)      

 2019  137.6 0 / 2  0 / 2  0 / 2  0 / 2  

  136.8 0 / 1  0 / 1  0 / 1  0 / 1  

 ﬞ  184 -  -  -  -  

  303.2 -  -  -  -  

─   249.6 -  -  -  -  

  388 -  -  -  -  

  259.2 -  -  -  -  

  484 -  -  -  -  

  189.6 -  -  -  -  

  213.6 -  -  -  -  

 5030  65.6 -  -  -  -  

  220.8 -  -  -  -  
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5.3.3.   

RMSE⌐╟╢  

 ≢│ ⌐ ⇔√ 1≤ 2─ ╩ ⌐≡ ™√ ≢ 2≈─⸗♦ꜟ─

╩ ∆╢⁹ ╩ ™√ ⁸ ─ ⅜ ≤⌂╡ ─ ⌐ ∆╢

√╘ 2≈─ ─ ─ ⅜ ⌐≢⅝⌂™√╘≢№╢⁹ 

 5- 11⌐ ╩ ™√ ─RMSE╩ ∆⁹↓∟╠╙ 5.2.2 ─ ≤ ∂ↄ ≤

10mm/h ─ ⌐ ∫√ ─ 2≈╩ ≤⇔≡⁸ ─RMSE╩ ⇔√⁹ ─RMSE

─ ⌐⅔™≡⁸ 2─ ⅜ ∫√⁹ 

 

5- 11  RMSE  

  10mm/h ─  

3h RMSE 1h RMSE 3h RMSE 1h RMSE 

          

 2019  0.04 0.06 0.03 0.04 0. 26 0. 28 0.24 0.23 

  0.07 0. 08 0.04 0.05 0.34 0. 35 0. 31 0. 28 

 ﬞ  0.04 0.03 0.03 0.03 0. 17 0. 17 0.19 0. 18 

  0.07 0.05 0.07 0.03 0. 32 0. 21 0.28 0. 19 

─   1.55 0. 08 1.55 0.05 0. 63 0. 34 0. 63 0. 32 

  1.07 0.11 1.07 0.06 0. 82 0.23 0. 82 0. 18 

  0.10 0.15 0.07 0.08 0. 44 0. 29 0. 26 0. 21 

  0. 79 0.13 0. 79 0.07 0. 65 0. 17 0. 65 0.15 

  0.06 0.02 0.04 0.02 -  -  -  -  

  0.02 0.02 0.02 0.01 -  -  -  -  

 5030  0.02 0.01 0.02 0.01 -  -  -  -  

  0.03 0.03 0.03 0.01 -  -  -  -  

 0. 32 0.06 0. 31 0.04 0. 45 0. 26 0. 42 0. 22 

  

 

 5- 10⌐ 2020 7 28 ─ 2019 3 ╩ ∆⁹ │ 1─ ⁸

│ 2─ ╩ ∆⁹ 1≢│ ─Ⱨכ◒⅜ ╟╡ ⅝ↄ∏╣≡⅔╡⁸

Ⱨכ◒ ⌐ ╩ ↄ ╙∫≡⇔╕∫≡™╢⁹ 2≢╙ ⌐ ─Ⱨכ◒│∏╣≡™╢

╙──⁸ Ⱨכ◒ ─ ╙ ™ ╩ ⇔≡™╢⁹╕√ ⸗♦ꜟ≢⁸ ─

⅜ ™√╘⁸ ─ │ ─ ≤⌂╢⁹∕─ 11 ─ ╩ ™√ │

3⌐ ∆⁹ 
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5- 10  

 

( ) ─  

 ⌐ ─ ─ ╩ ═╢⁹ 5- 12⌐ ╩ ™√ ─

╩ ∆⁹5.3.2 ≢ ─ ╡ ─ ≢│⁸2 3 ⇔⅛

⌐ ⇔⌂⅛∫√⁹ ╩ ™√ ≤ ⌂╢ ╩ ≢ ∆⁹ 

 ╩ ™√ ≢│ ≢ │≢⅝⌂⅛∫√⅜⁸ ╩ ™√≤↓╤ 2

≢│ ⌐⅔↑╢ 1 ─ ≢ ⌐ ╩ ∆╢↓≤⌐ ⇔√⁹ 1≤ ⇔≡ 2

─ ⅜ ─ │ ™ ≤⌂∫√⁹⇔⅛⇔⌂⅜╠⁸ ─ ⅜ 12

─ 2 ≤ ≢№╢√╘⁸ ⇔≡ ⅜ ≢№╢⁹ 

 

5- 12   

    

 3h  1h  

  (cm)      

 2019  137.6 0 /2  0 /2  0 /2  0 /2  

  136.8 0 / 1  0 / 1  0 / 1  1 / 1  

 ﬞ  184 -  -  -  -  

  303.2 -  -  -  -  

─   249.6 -  -  -  -  

  388 -  -  -  -  

  259.2 -  -  -  -  

  484 -  -  -  -  

  189.6 -  -  -  -  

  213.6 -  -  -  -  

 5030  65.6 -  -  -  -  

  220.8 -  -  -  -  
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5.3.4.   

 ≢ ╠╣√ ⅛╠⁸ ─ ╩ ╢√╘⌐ ─♃כ♦⌂ ⁸

─ ⁸ ─ ™⌐≈™≡ ∆╢⁹ 

 

─♃כ♦⌂  

 ≢│⁸ ◦☻♥ⱶ⌐ ↕∑╢ ≤⇔≡ 1 9ﬞ 8 ≤

3ﬞ 4 ─ 2 ╩ ⇔√⁹ │⁸ 8 ⅜ 4ﬞ

2020/7/13 ₩ 2020/11/31 ⁸ 4 ⅜ 1.5 ﬞ 2020/10/15 ₩ 2020/11/30 ≢№∫√⁹

≤ │ 5.2.2 ─ 5- 5⌐ ∆⁹ 

 8 ≢│ 10mm/h ─ ⁸3 ─ RMSE⅜ 1≢│ 0.32⁸

2≢│ 0.27 ≤⌂∫√⁹↓╣╠ 8 ─ ♃כ♦ ⌐│ 3 ─╛╛ ™ ⅜ ↄ

╩ ⇔≡™╢⁹↓─↓≤⅛╠⁸ ─ ╩ ∆⌐│ ⌂ↄ≤╙ 3 ─ ™ ⅜ ↄ

⅜ ≤ ⅎ╢⁹ 4 ≢│⁸⅔╟∕ 1.5 ﬞ ─ ⌐ 10mm/h ─

⅜ ∂⌂⅛∫√⁹ 

 

─  

 ⸗♦ꜟ─ │⁸ 1≤ 2⌐ ↑≡ ∆╢⁹ 1≢│⁸ ─Ⱨכ◒⅜ ⌐

╣╢ ⅜ ↄ ╠╣√⁹ ⅜♃כ♦ ⁸ ╩ ≤⇔≡∕─╕╕ ⇔≡⇔╕℮

√╘≢№╢⁹∕─√╘⁸ ⅜♃כ♦ ─ ≢╙ ⅜≢⅝╢╟℮ ╩ ∆╢

⅜№╢⁹ 

 2│⁸ 1≤ ⇔≡ ⌐ ™ ≤⌂∫√⁹ ⌐╟╢ ⌐ ╩№≡▪ꜟ

◗ꜞ☼ⱶ ╩⇔√√╘⁸ ─ ─╟℮⌐ ⌐╟╢ ⅜ ⅝™ ≢│ ⌐

⅜≢⅝√⁹ ⌐ │ ⌐╟╢ ⌂ ⅜ ⅝╢ ⅜№╢√╘⁸↓─ │ ≢

╙ ≤ ⅎ╠╣╢⁹ 

 ╕√ ⸗♦ꜟ≢⁸ ─ ⌐ ⅜№╢↓≤⅜◓ꜝⱨ⅛╠ ⅛∫√⁹ ─

╩ ⌐ ⅎ╢↓≤⅜≢⅝╢╟℮⌐ ╩ ∆╢ ⅜№╢⁹ 

 

 

 5.3.1 ≢ ⇔√≤⅔╡⁸ ─ ⅜ ─ ⌐ ∆╢↓≤⅜ ≢⅝√⁹ ⁸

─ ╩ ─ ⌐ ╩ ⅎ⌂™╟℮⌐∆╢√╘─ ╛ ╩ ⇔≡ ⇔≡

™ↄ⁹ ⌐≈™≡│⁸ ≢│⌂ↄ ╩▬fiⱪ♇♩♦⁸≡⇔≥♃כ ⌐ ⇔⌂™

╩ ∆╢ ≢№╢⁹╕√⁸ ≤⇔≡│⁸ ─ ⅛╠ ╩

⇔⁸ ─ ⅛╠ ↕╣╢ ─ ≤⁸ ─ ⅛╠ ↕╣

╢ ─ ╩ ≤⇔≡ ∆╢ ╩ ∆╢ ≢№╢⁹ 
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5.4.  UI  

5.4.1.  UI  

 ≢│ ⅔╟┘⁸4.3.2 ─ ─ ⅛╠ כ◙כꜚ√╣╠ ⅛

╠─ ⌐≈™≡ ═╢⁹ 

 

─  

 │ ─ ╩ ≢ ∆╢ ⅜≢⅝⌂⅛∫√√╘⁸ ─ ⅛╠ ⇔╛∆™ ╩ⱴ

♇ⱪ ⅛╠ ⇔≡⁸ ⌐ ─ ╩ ⌂∫≡™√⁹∕─ ⌐⁸ ⇔⌂⅛∫√ ≢

⅜ ⅝√ ⌐⁸ ≤∆ ⅜№∫√⁹ 

 ≢│⁸4.2.7 ≢ ⇔√ ╩ ⇔⁸ ⅜ ≢ ≢⅝╢╟℮⌐⌂∫

√↓≤⁹╕√⁸ ⌐╟∫≡⁸ ─ ╩ ⌐ ∆╢↓≤⅜≢⅝╢╟℮⌐⌂∫√√╘⁸

─ ™ ╩ ≤∆ ⅜ ∫√≤™℮ ╩ √⁹ 

 

 

 ≢│⁸4. 2.7 ≢ ⇔√⁸ ⁸ⱴ♇ⱪ ⁸ ↔≤─ ⁸

⁸ ≤ 5 ─ ╩ ⇔≡™╢⁹ ⌐ ⅜ ╙ ⅜ ™

≢№╢≤ ╩ ≡√⁹▬fi♃ⱦꜙכ⅔╟┘ ─ ⁸ ╙ ™─│ ≢№╡⁸

╡≢№╢≤™℮ ⅜ √⁹ 

 

꜡◓▪►♩  

 ≢⁸ ⇔√UI │⁸120 ⅜ ↄ≤⁸ ⌐꜡◓▪►♩↕╣╢ ≢№

╢⁹☿◐ꜙꜞ♥▫ ⅛╠⁸ ≢№╢≤⁸ ⌐꜡◓▪►♩∆╢ │ ─►▼Ⱪ◘כⱦ

☻≢╙ ≢№╢⁹⇔⅛⇔⌂⅜╠⁸ ꜡◓▪►♩ ─◙כꜚ⅜ ╩ ≤⇔≡⅔╡⁸

─ ™ ╩ ≤∆ ⌐≈⌂⅜╢ ╣⅜№╢↓≤⅜ ⅛∫√⁹꜡◓▪►♩ ─ │ 5.4.2

≢ ∆╢⁹ 

 

♃כ♦  

 ≢│⁸ ─ ⅛╠ ◦☻♥ⱶ⌐ ∆╢╕≢⁸10 ─♃▬ⱶꜝ◓⅜

⇔≡™╢⁹∕─ ⌐≈™≡│ 6.2.1 ⌐ ∆╢⁹ 

 ♃▬ⱶꜝ◓⌐≈™≡⁸ │ ⌐⌂╠⌂™⅜⁸ │ ⌐⌂∫≡⇔╕℮≤™℮ ≢№∫

√⁹∕─ ⁸ ─ ─ ⌐⁸ ─◦☻♥ⱶ≢│⌂ↄ⁸▬כ♩ꜝ☻♩─◦☻♥ⱶ

╩ ⇔⌐™ↄ ╩ ™⁸ ⅜ ⅎ⁸ ⅜ ⇔≡™╢⁹╕√⁸♃▬ⱶꜝ◓⌐≈™≡

│ 5 ≢№╢↓≤⅜ ╕⇔™≤™℮ ∞∫√⁹ 

 

 

─ UI ♦◙▬fi 

 ≢ ⇔√ UI╠⅛◙כꜚ⁸∟℮─ ♦◙▬fi─ ⅜№∫√─⅜ ≢№∫

√⁹ ─◓ꜝⱨ ⅜ ↄ⁸ ⅜ ╖ ╡⌐ↄ™√╘⁸◓ꜝⱨ ╩ ↄ⇔⅜ ╕⇔™≤™℮
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⅜№∫√⁹╕√⁸ ─ ◓ꜝⱨ─ ╩ ╘╢ ⅛╠⁸ ⅛╠ ╕≢≥─ↄ╠

™ ⅜№╢─⅛╩ ⇔≡╒⇔™≤™℮ ⅜№∫√⁹UI ♦◙▬fi─ ⌐≈™≡⁸5.4.2 ≢

∆╢⁹ 

 

 

 ≢│⁸ ⌂ 20▬fi♅ ─1920×1080─ ─PC⸗♬♃כ≢ ∆╢↓≤╩

⌐♦◙▬fi╩ ∫√⁹ ☻ⱴכ♩ⱨ◊fi⅛╠≢╙▪◒☿☻ ≢№╢⅜⁸ ↕╣√ │≢⅝

⌂™⅜⁸ ⌂≥ ⌐ ∆╢↓≤╛⁸ ─ ⌐╙ ∆╢↓≤╩ ⅎ≡⁸ ⌐

│☻ⱴכ♩ⱨ◊fi⅛╠≢╙▪◒☿☻≢⅝╢╟℮⌐⇔√™≤─ ⅜№∫√⁹ 

 ╕√⁸50▬fi♅ ─ ≢כ♃♬⸗─ ⇔⁸ ↄ─ ⅜ ∂ ╩ ⇔⌂⅜╠ ≢⅝╢╟

℮⌂ ╩ ⇔√™≤™℮ ⅜№∫√⁹ ⌂ PC ⁸╠⅛כ♃♬⸗ ─כ♃♬⸗─ ⌐

≢⅝╢ ╩ 5.4.2 ≢ ∆╢⁹ 

 

5.4.2.  UI  

 ≢│⁸5.4.1 ≢ ⇔√ ⅔╟┘ ─ ⅛╠⁸UI ♦◙▬fi─ ⅔╟

┘ ⌂ ⌐≈™≡ ⇔√ ╩ ═╢⁹ 

 

UI ♦◙▬fi  

כꜙfi♃ⱦ▬◙כꜚ─  ╩ ⇔√UI ♦◙▬fi╩ 5- 11⌐ ∆⁹ ⁸ ─ │

─UI ♦◙▬fi⁸ │ ─UI ♦◙▬fi≢№╢⁹ ─ ╩ ⇔≡⁸◓ꜝⱨ ─

⅔╟┘⁸ ╕≢─ ≢⅝╢╟℮⌐ ╩ ∫√⁹ 
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5- 11 UI  

 ╕√⁸ ≢│ 4.2.7 ≢ ⇔√ ╡⁸5 ─ ╩ ⇔≡™╢⁹∕─ ≢╙ ╙ ⅜

™ ╩꜡◓▬fi ⌐ ⌐ ∆╢Ɑכ☺≤⇔≡ ∆╢═⅝≢№╢⁹5.3.1 ≢ ⇔√ ╡⁸

⅜ ╙ ⅜ ™ ⌐⌂∫√√╘⁸꜡◓▬fi ⌐ ∆╢ ─ │⁸

⅜ ╙ ⇔ↄ⁸∕─ ─ Ɑכ☺⌐│ ╩ ⌐⇔≡▪◒☿☻ ≤∆╢╟℮⌂♦◙▬fi

⅜ ⇔™≤™℮ ╩ ╢↓≤⅜≢⅝√⁹ 

 

 

 4.2.7 ≢ ⇔√ ⌐ ⅎ≡⁸ ⌐╟∫≡ ≢⅝√ ╩ 5- 13⌐ ∆⁹ 

 

5- 13  

   

◓ꜝⱨ  ╕≢─  ◓ꜝⱨ⌐⅔™≡⁸ ╕≢─ ╩ ∆╢ 

꜠▬▪►♩  ◘▬☼⌐╟∫≡◓ꜝⱨ꜠▬▪►♩╩  

☿fi◘   ─ ╩  

 ─  

♩כꜝ▪ ♩כꜝ▪  ─ ╩ ∆╢ 

◙כꜚ  ꜡◓▪►♩  ꜡◓▪►♩ ─  

 

ה ╕≢─  

╠⅛◙כꜚ  ⅜№∫√ ≢№╢⁹ ◓ꜝⱨ ≢№╣┌⁸ ─ ⅜ ≢№╢√╘⁸

╕≢≥─ ⅜№╢─⅛│ ⇔╛∆™⅜⁸ ≢│⁸ ⅜ ↕ↄ ↕╣╢√╘ ⅜⇔
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⌐ↄ™⁹ ─UI ≢│⁸ ⌂ ╩ ∆╢⌐│◓ꜝⱨ⌐◌כ♁ꜟ╩ ≡╢ ⅜№╢⅜⁸ ╩

─╠⅛◙כꜚ℮™≥™√⇔╠ ⌐ ⅎ╠╣≡™⌂™⁹∕─√╘⁸ ╕≢─ ╩◓ꜝⱨ⌐

∆╢ ⅜ ≢№╢≤ ⅎ╢⁹ 

 

♩►▪▬꜠ה  

 ⌐╟∫≡⁸ ↕╣╢ │ ⅝ↄ ╦∫≡ↄ╢⁹5.4.1 ⅛╠╙⁸♥꜠ⱦ⌂≥─ ⅝⌂

♦▫☻ⱪ꜠▬⌐≡ ↕∑√™ ╛⁸ ─ PC≢ ↕∑√™ ⌂≥⁸ ╛ ⌐╟∫≡⁸

─♦▫☻ⱪ꜠▬◘▬☼╩ ⅎ√™≤™℮ ⅜№∫√⁹ ─UI │⁸ ⌂ PC─⸗♬♃◘▬☼

⌐ ⇔√꜠▬▪►♩⌐⌂∫≡™╢⅜⁸ ₁⌂♦▫☻ⱪ꜠▬⌐ ∆╢√╘⁸4×4꜠▬▪►♩╩

∆╢ ⅜ ≢№╢≤ ⅎ╢⁹ 

 

ה  

 │ ╛ ⌐╟∫≡⁸ ⅜♃כ♦⌐ ╠╣⌂™ ⌐⌂╢↓≤⅜№╢⁹ ─

╙⁸ ─ ⅜ ╦╡⁸ ╩ ∫√ ⅜ 1 №╢⁹↓─╟℮⌂ │⁸

⅛╠ ∆√╘⌐⁸ ⅛╠ ∆╢╙⇔ↄ│⁸ ⅜╦⅛╢ ⌐∆╢ ⅜№╢⁹

◙כꜚ⁸│≢ ─ ≢↓─ ⅜≢⅝∏⁸ ◦☻♥ⱶ ┼─ ⁸ ⇔≡

⅛╠ ∆≤™℮ ⅜ ⌐⌂╡⁸ ─ ⅜ ⌐⌂╡⁸ ∆╢ ╙ ≢№╢⁹ 5- 12

⌐ ∆╟℮⌂☿fi◘ ≢⁸ ╩ ∆╢ ⅜ ≢№╢≤ ⅎ╢⁹ 

 

5- 12  

 

ה  

 ≢│⌂™ ⌐ ⇔√ │⁸ ⌐ ╦∑√ ─ ─ ⅜⌂

™⁹ ⌐≡ ⇔√◦☻♥ⱶ≢│⁸▪ꜝכ♩ ╛ ─ ─√╘⁸ ╩ ≢⅝╢

⅜№╢⅜⁸ ─ ⌐ ⇔≡™╢(4.2.7 ╩ )⁹ ─ ╛ ⌐╟∫≡⁸ ─

≢│⌂ↄ⁸ ≡⇔≥☼כ♬⅜≥↓╢∆ ↕╣╢√╘⁸ 5- 12⌐ ∆╟℮⌂☿fi◘ ≢⁸

╩ ∆╢ ⅜ ≢№╢≤ ⅎ╢⁹ 
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♩כꜝ▪ה  

 ◦☻♥ⱶ≢│⁸ ╩ ⇔√ ⁸ ⌐ⱷכꜝ▪╢╟⌐ꜟכ♩ ╩

℮⁹ ─ ⅜◙כꜚ⁸≡∫╟⌐ ™ ╩ ⌐ ⇔√ ⅜♩כꜝ▪⌐ ∆╢

⅜№╢⁹∕╣╩ ∆╢√╘⁸ 5- 12⌐ ∆╟℮⌂☿fi◘ ⱬ꜠─≤╩♩כꜝ▪⁸≢

ꜟ⅛╠ ∆╢⅛╩ ≢⅝╢ ⅜ ≢№╢≤ ⅎ╢⁹ 

 

♩►▪◓꜡ה  

♩►▪◓꜡⁸≡⌐כꜙfi♃ⱦ▬◙כꜚ  ╩ ⇔√™≤™℮ ⅜№∫√⁹ ⌐♦▫☻ⱪ

꜠▬⌐≡⁸ ◓ꜝⱨ ╩ ⇔⁸ ⌐ ⌐ ⅎ╢ ⌐⇔√ↄ⁸ ⌂꜡◓▪►♩⅜ ∆

╢≤⁸ ⅜ ∟╢≤™℮ ⅛╠≢№╢⁹ ─◦☻♥ⱶ│ 120 ⅜ ↄ≤⁸ ⌐

꜡◓▪►♩↕╣╢ ≤⌂╢⁹꜡◓▪►♩ │⁸ ╛ ⌐ ₁⌂ⱳꜞ◦כ⅜ ↕╣╢√

╘⁸ 5- 13⌐ ∆╟℮⌂▪◌►fi♩ ≢⁸꜡◓▪►♩ ╩ ≢⅝╢ ⅜ ≢№╢≤

ⅎ╢⁹ 

 

5- 13  

 

5.5.  ⌐ ∆╢  

5.5.1.  ⌐ ∆╢  

 ≢│⁸ ⅜╙√╠∆ ─ ≤⇔≡⁸◦☻♥ⱶ╩ ⇔√ ≤

─▬fi♃ⱦꜙכ╩ ⇔≡ ≢⅝√ ╩ ═╢⁹ 

 ⌐⅔™≡⁸ ≤⇔≡™√ ┼─ ╩ ⌐ ⇔√ ╩ 5- 14⌐ ∆⁹

┘ ⌐ ∆╢ ─ │⁸ ⅜№╢↓≤⌐╟∫≡ ⌂ ∕─╙─╩

∆╢ ╛ │ ≢⅝⌂⅛∫√⁹⇔⅛⇔⌂⅜╠⁸ ⅜№╢↓≤≢ ─ ⅜

╣⁸ ⌂ ┼─ ⅜ ≢⅝√⁹∕─ ╛ ─ ⌐╟╢ ─ ™⌐≈

™≡│⁸5.5.2 - 1⌐≡ ∆╢⁹ ⅔╟┘ ─ / ⁸ ─ ™ ─

⌐≈™≡│⁸ ⌐│ ⇔⌂⅛∫√√╘⁸ ⌐ ─ ⅜ ⇔√

─ ⅜ ≢⅝╢≤™℮ ≢№∫√⁹ / ┼─ ⌐≈™≡│⁸ ╣╩

←↓≤⁸ ─ ⌐╟∫≡ ⅜≢⅝╢↓≤⌐╟∫≡ ⅜ ≢⅝╢⁹∕─ ╛ ─
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⌐╟╢ ─ ™⌐≈™≡│⁸5.5.2 - 2⅔╟┘ 5.5.2 - 3⌐≡ ∆╢⁹ ─ ™ ─

│⁸ ⌐╟∫≡ ⌂ ─ ╩ ←↓≤⌐╟∫≡ ─ ™ ─ ⅜

≢⅝╢⁹∕─ ╛ ─ ⌐╟╢ ─ ™⌐≈™≡│⁸5.5.2 - 4⌐≡ ∆╢⁹ 

5- 14 UX  

   

⅔╟┘ ⌐

∆╢ ─  

№╡ ─ ⌐│ ⌂ ╛ │

≢⅝⌂⅛∫√⁹ ─ ⅜ ╣╢√

╘⁸ ─ ╩│⅛╢↓≤⅜

≢№╢⁹ 

─  ⅜ ↕╣╢ ⅜ ™ ╩ ∆╢↓≤≢ ─

╣╩ ←↓≤⅜ ⁹ ─ ⌐╟╡⁸

⌐ ≤⌂╢ ⅔╟┘ ─ ⅜

≢⅝╢⁹ 

─  ⅜ ↕╣╢ 

─ ™ ─  ⅜ ↕╣╢ ⌂ ─ ╩ ←↓≤⅜ ↕╣╢⁹ 

 

5.5.2.  ⌐ ∆╢  

 ≢│⁸ ⅜╙√╠∆UX┼─ ≤⇔≡⁸5.5. 1 ≢ ⇔√▬fi♃ⱦꜙכ ⌐≈™

≡⌂− ⅜≢⅝√─⅛ ╩ ═╢⁹ 

⌐⅔↑╢  

ה  

 ≢│⁸ ⁸ ⁸ ─ / ⁸ ⌐ ∂≡⁸

⌐ ≠⅝ 5 ─ ╩ │☼כꜙ♬כ◙▼►⁹╢™≡∫ ─ ╩◘ⱳכ♩

∆╢√╘⁸ ╛ ─ ⌐ ∂≡ WNI꜠ ⱬꜟ ╩ ⱦ☻╩⁸כ◘╢∆

⌐ ⇔≡™╢⁹ │ ╩ ⁸ ⅜ ⌐ ≠ↄ ╩ ∫≡™╢⁹ 5- 15

⌐⁸ ⌐⅔↑╢⁸ ⁸ ה ⁸ ─ ≤ ╩ ∆⁹ 

 

5- 15   
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ה ⇔≡™╢  

 ⌐│ ─ ⅜ ⇔≡™╢⁹ 

1 ⌐ ⌂ ≤⌂╡⁸ ┼─ ≤ ⌂ ⅜ ⇔≡™╢⁹ 

2 ⌐ ⌂ ╩ ∫√ ⌐⅔™≡⁸ ⅜≤╣∏⁸ ⌐ ╣⅜ ∂

≡™╢⁹ 

 ≤⇔≡⁸ 1≢│⁸ ⅜ ⅜╡⁸ │⌂™╙──⁸ ⌂≥⅜ ⅜╠⌂

™√╘⌐WNI꜠ ⱬꜟ⅜ ⅜╠∏⁸ ⌂ ╩ ⇔⌂ↄ≡│⌂╠⌂™╟℮⌂◔⁹☻כ 2│⁸◕ꜞ

ꜝ ⌂≥⁸ ≢ ─ ⌐╟∫≡WNI꜠ ⱬꜟ⅜ ⅜∫√╙──⁸∆←⌐ ╗↓≤╩ ⇔

≡⁸ ╩ ⇔⌂⅛∫√⅜⁸ ⅜ ⌐ ⇔⁸ ≤╢═⅝ ╩≤╣⌂⅛∫√╟℮⌂◔

 ⁹╢№⅜☻כ

 

ה  

 ∕╣∙╣─ ⌐≈™≡⁸ ─ ╡ ⌐ ∆⁹ 

 

 

 5- 15⌐ ⇔√╟℮⌐⁸WNI꜠ ⱬꜟ│ ─ ⌐ ∂≡ ⌐ ╩ ℮⁹ ─ ≤⁸

─ │ ⁸╘√™⌂│≢ꜟכ◖▬╙⇔∏ ≤╢═⅝ ≤─ ⅜ ∂≡™╢↓≤⅜ ─

≢№╢≤ ⇔√⁹ ≢ ⇔√ ─ ╢№⅜♃כ♦ ⁸ ─ ╩ ╖

≡⁸ ⌐ ≡╢↓≤⅜ ≢№╡⁸ ─ ╩ ≢⅝╢↓≤╩ ⇔√⁹ ≤⇔≡⁸

/ ⅜ ╠∏WNI꜠ ⱬꜟ⅜ ⇔⌂™ ⌐⅔™≡⁸ ⅜ ⇔⌂™↓≤⅜ ≢

⅝√ │ ╩ →⁸ ⌂ ╩ ⅛╠ ↄ↓≤≢⁸ ─ ⁸ ╛ ─

⅜ ≤⌂╢⁹ 

 

 

 
 
 

 
 

 

 

 

 

WNI  

 

/  

 

 

 

WNI  
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╢╣↕╠√╙ה ⌐⅔↑╢ ─  

 

 ⌐⅔™≡⁸ ╕≢─ ╩∆╢ ─ ⌐ ⅜ ╦╢↓≤⌐╟∫≡⁸

─╟℮⌂ ⅜ ≢⅝╢⁹ ─ ≤⇔≡⁸ ⌐⅔™≡╟╡ ⌂ ⌐

≈⌂⅜╢↓≤⁸╕√ ─ ─ ≤⇔≡ ╩∆╢ ⌐⁸ ╩ ™╢↓≤

≢⁸∕─ ╙ ↕╣╢⁹ 

 

ה  

 ─ ≢│⁸5.2.1 ⌐ ⇔√≤⅔╡⁸ ⅝⌂ ─ ⅜⌂ↄ⁸70 ⅜

↕╣╢ ─ ⅜⌂⅛∫√⁹∕─√╘⁸ ⌂ ⅜ ≤↕╣

╢ ⌐⁸ ⌂ ╛ ⌐ ⅜╙√╠↕╣╢⅛╩ ╙ ⇔≡ ╩ ℮

≢№╢⁹ 

 

 

 

 

 

 

 

 

ה  

 ≢│⁸ 5- 15⌐ ⇔√ ⁸ 5- 16⌐ ↕╣╢ ╩≤╢⁹ ⅔╟┘

⅜⁸ ╢№≢◙כꜚ─ ⅜ ⇔≡™╢⁹ 

  

WNI  

 

 

 

 

WNI  

WNI  

 

 

 

 

WNI  
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5- 16    

 

 ⁸ ⌐≈™≡ ╕√│ ⌐ ≢─ ╩ ∫≡™╢⁹ ⅜

─ ╩ ™⁸ ⅜ ⅔╟┘ ╩ ℮⁹ │ ⁸

⅛╠ ה 1km ─ ─ ⁸⅔╟┘ ─ ה ╛⁸ ╩ ™⁸

┼ ╩∆╢⁹ ⅛╠⁸ ╩ ⇔√ │⁸∕─ ⌐ ∂≡⁸⇔

⅛╢═⅝ ╩ ∆╢⁹ ⅜ ⌂ ⌐│⁸ ╛ ┼─ ╩ ™⁸

─ ⅜ ⌂ │⁸ ┼ ╩ ∆╢⁹ 

 

ה ⇔≡™╢  

 ⌂≥≢─⁸ ⌂ ≢─ ⅜ ™ ⌐⁸ │ ╛ ⌐ ≠⅝

─ ™ ⅛╠ ⌐ ℮√╘⁸ ╩ ⌂∫≡™⌂™ ─ ≢ ⅜ ⇔≡⇔╕℮↓≤╛⁸

─ ╛ ⌐ ╣⅜ ⇔≡⇔╕℮≤™℮ ╩ ⇔√⁹ 

 

ה  

 ⌐≈™≡⁸ ─ ╩ ⌐ ∆⁹ 
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 ≤⇔≡│ 2≈№╡⁸∕╙∕╙ ∞↑≢ ─ ╩ ∆╢↓≤⅜ ⇔ↄ⁸ ⌐ ≢

─ ⅜ ™ ⌐⅔™≡⁸ ₁⌂ ⅜ ⌂╡⁸∕─ ╩ ∆╢─⅜ ⇔™⁹╕√⁸

─ ─ ⌐╟╡⁸ │╟╡ ╣╛∆™ │≥↓⅛≤™℮─⅜ ≤⇔≡№╢√╘⁸

╣╛∆™ ⅜ ⌂↑╣┌⁸ ─ ╙ ⌂™∞╤℮≤™℮⁸ ⅛╠ ─ ⌐ ≠™√

╩ ╠╣≡™╢↓≤⅜ ↕╣√⁹∕─ ≤⇔≡⁸ ∆═⅝ ⅜ ╣≡⇔╕℮↓≤⌐≈⌂

⅜∫≡™╢↓≤⅜ ⅛∫√⁹ 

 

╢╣↕╠√╙ה ⌐⅔↑╢ ─  

 

 ⌐⅔™≡⁸ ∆╢ ─ ≤⇔≡ ⅜ ╦╢↓≤⌐╟╡⁸ ╩╙

√╠↕╣╢↓≤⅜ ≢⅝╢⁹ ─ ≤⇔≡⁸ ∆═⅝ ╩ ╠↕∏⌐ ≢⅝⁸╟

╡ ™ ╩ ∂╢↓≤⅜ ≤⌂╢⁹ 

 

ה  

 ─ ≢│⁸ ◦☻♥ⱶ│ ⌐─╖ ⇔≡™╢⁹ │⁸

⌐⅔™≡│ ─ ⅜ ∆╢↓≤≤⌂╢⁹ ╩ ℮ ⌐╙⁸ ◦☻♥ⱶ╩

≢⅝╢╟℮⌐∆╢↓≤≢⁸ ─ ≤ ─ ⅜ ≤⇔≡ ∆╢↓≤⅜≢⅝⁸ ─

№╢ ⅜ ⅎ⁸∕─ ≤⇔≡ ─ ⅜ ∆╢─≢│⌂™⅛≤™℮ ⅜ ╕╣√⁹

⁸◦☻♥ⱶ─ ╩ ─ ⌐╙ ≢⅝╢╟℮⌂ ╩ ∆╢↓≤╩ ∆╢≤

⌐⁸∕─ ╩ ∆╢ ≢№╢⁹ 

 

  

ה  

 ─ ⅜ ∆╢ ⌐⁸ ⌐╟╢ ⁸╕√ ⱳfiⱪ╩ ⇔≡ ─
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╩ ℮ ⅜№╢⁹ ≢│⁸ 5- 16⌐ ⇔√ ⌐⅔™≡⁸ ─ ⌐ ∫≡

⅜ √╢ ≤⌂∫≡ ⌐ √╢⁹ │⁸ ⌐ ⅜ ↕╣╢

⌐⁸ ─ ╩ ⇔⁸∕─ ⌐ ∫≡ ⅜ ┼ ∆╢⁹ ╩

∆╢≤⁸ │⁸ ⌐ ⇔≡⁸ ─ ≤ ─ ╩ ℮⁹

│∕─ ⌐ ∫≡⁸ ⌐ ╩ ⁸ ╩ ™⁸ ╩ ℮↓≤≤⌂╢⁹ 

 

ה ⇔≡™╢  

 ⌐⅔™≡│ ─ ⅜⌂↑╣┌⁸ ⅜ ╩ ⇔≡⅛╠─ ⌐⌂╢

↓≤⅜ ↄ⁸ ─ ⇔≡⅛╠─ ⌐⌂∫≡™╢≤™℮ ╩ ⇔√⁹╕√⁸ ─ ⌐⌂

╢↓≤⁸ ⌐ ⇔√ ⌐│∆≢⌐ ⇔√ ⅜ ↑≡⇔╕™⁸ ─ ⅜≢⅝⌂™ ⅜

⇔≡™╢⁹ 

 

ה  

 ⌐≈™≡⁸ ─ ╩ ⌐ ∆⁹ 

 

 ≢─ ╩ ∆╢⌐№√╡⁸ ∆╢─⅛⇔⌂™─⅛─ ≤⁸╕√∕─ ⌐™≈ ⅛℮⅛

╩ ⅎ╢ ⅜№╢⅜⁸ ─ │ ⌐ ⇔™↓≤⁹╕√⁸∕╣⅜ ⌐ ∆╢⅛─ ⅜

≈⅛⌂™↓≤≢⁸ ⅜ ⅝≡⅛╠─ ≤⌂∫≡⇔╕∫≡™╢⁹ 

 ⌐╟∫≡⁸ ⌐ ∆╢↓≤╩ ≢⅝╢↓≤≢⁸ ⌐ ⌐

⌐ ⅛℮⅛╩ ≤⌂╡⁸ ⌐ ⌂ ─ ╩ ℮↓≤⅜ ≢№╢⁹ 

 

 

 

 

 

 

 

 
 

 

 

01  
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╢╣↕╠√╙ה ⌐⅔↑╢ ─  

 

 ─ ⌐ ⅜ ╦╢↓≤⌐╟∫≡⁸ ╩╙√╠↕╣╢↓≤⅜ ≢⅝╢⁹

─ ≤⇔≡⁸ ≢№╣┌ ⌐ ╩ ⇔≡™√╙─⅜⁸ ╩ ∆╢↓

≤≢ ⌐ ╩ ∆╢↓≤⅜ ≤⌂╡⁸ ─ ╩ ←↓≤⅜ ≢№╢⁹ 

 

ה  

 ─ ≢│⁸5.2. 1 ⌐ ⇔√≤⅔╡⁸ ⅝⌂ ─ ⅜⌂ↄ⁸ ┼─

ⱳfiⱪ │ ∫√╙──⁸ ┼─ │⌂⅛∫√⁹ ⁸ ╩ ™≡

─ ╩ ℮ ⁸ ╩ ⇔≡™ↄ ≢№╢⁹ 

 

 

ה  

 ≢№╢ │⁸ ╩ ∆╢ ⅔╟┘ ╩ ≈⁹ │⁸ ꜠ⱬꜟ 3

ה ⁸4 ⁸5 ≤™℮ 3≈─ ⌐ ⅛╣

≡ ↕╣╢⁹ ─ ⌐⅔™≡⁸∕╣∙╣─ ─ ≤⌂╢ ⅜ ↑╠

╣≡⅔╡⁸∕─ ⌐ ⇔√ ╙⇔ↄ│ ↕╣╢↓≤⅜ ↕╣╢ ⌐⁸↓╣╠

─ ⌐≈™≡ ∆╢⁹ 

 

ה ⇔≡™╢  

 ⌐⅔™≡⁸ ─ ⌐⅔™≡⁸ ─ ⌐⅔↑╢ ↕⌐ ∆╢

2≈─ ╩ ⇔√⁹ 

 ╩ ⇔√⅜⁸ ⌐ ⅜ ⇔⌂⅛∫√ ⁸ ╩ ⇔⌂ↄ⌂∫≡

⇔╕™⁸ ─ ⅜⌂™ 

 

 

 

 

 

 

/ /  

 

/  
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 ╩ ⇔⌂⅛∫√⅜⁸ ⌐ ⅜ ⇔√ ⁸ ─ ╛ ⌐≈⌂

⅜╢ 

 

ה  

 ⅜ ∆╢ ⌐≈™≡ ⇔√ ╩ ⌐ ∆⁹ 

 

 ≢ ⇔√ ╡⁸ ─ ⌐№√∫≡│ ─ ╩ ™≡ ╩ ℮⅜⁸

⌐⅔™≡│ ₁⌂ ╩ ⌐ ∆╢ ⅜№╢⁹ ₁⌂ ≤│⁸≥─╟℮⌂ ⅜ ↕╣╢

─⅛⁸ ╩ ∆╢ ⁸ ╛⁸ ⌐╟∫≡│ ⌐ ∆╢↓≤ ⌐ ⅜№╢

≢№╢⁹∕─ ≢╙⁸ ⌐ ⅜ ⅛≥℮⅛⁸ ™ ⅎ╢≤ ⅜ ⇔≡ ⅜ ∂╢─

⅛─ │ ⌐ ⇔ↄ⁸ ∞↑≢ ∆╢─│ ⌐ ⌂ ≢№╢⁹ 

 ⌐╟∫≡ ⁸™≈≥↓─ ⅜ ∆╢─⅛ ≢⅝╣┌⁸ ⌂ ╩ ∆

╢ ⅜⌂ↄ⌂╡⁸ ─ ⌂ ╩ ⌐ ∆╢ ⅜ ≤⌂╢⁹ 

 

╢╣↕╠√╙ה ⌐⅔↑╢ ─  

 

 

 

 

 

 

 

 

 

 

 

 

  

/  

 

 

 

/  

/  

 

 

 

/  

/  
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 ─ ⌐ ⅜ ╦╢↓≤⌐╟∫≡⁸ ╩╙√╠↕╣╢↓≤⅜ ≢⅝

╢⁹ ─ ≤⇔≡⁸ ─ ⌐≈™≡⁸ ─ ≈≤⌂╡⁸╟╡ ⌂╙─≤⌂╢

↓≤⅜ ≢№╢⁹ 

 

ה  

 ─ ≢│⁸5.2.1 ⌐ ⇔√≤⅔╡⁸ ⅝⌂ ─ ⅜⌂ↄ ─ │⌂⅛

∫√⁹ ⁸ ╩ ™≡ ℮ ⁸ ⅜ ⌐ ∞∫√─⅛⁸

╕√ ≤ ╩ ⇔≡™ↄ ≢№╢⁹ 

 

 

5.6.  ⌐ ↑√  

5.6.1.  ⸗♦ꜟ⌐ ∆╢  

 ≢│⁸ ─ 12─ ⌐⅔™≡ 1,2,3 ─ ╩ ⇔√⁹↓─ ⅛╠

⸗♦ꜟ─ ≤⇔≡⁸ ⌐╟╢ ┼─ ╩ →╢⁹ ⁸ ─ ⌐╟╡ AI

⌐╟╢ ╙ ↄ ↕╣⁸ │ ↄ⌂∫≡™╢ ⌐№╢⁹⇔⅛⇔⁸AI ⌐╟╢ 100

⌂ │ ─ ≢│ ≢№╡⁸ ≤ ⌐ ⅜ ∂╢⁹ ─ ≢─ ⌐

↑≡ ╙ ∂╢↓≤╩ ⇔√ ≢─ ⅜ ≤ ⅎ╢⁹ 

 ⅎ≡⁸ AI ─ ⌐ ≤⌂╢ ─♃כ♦ ⌐ ∆╢ ╙ →╠╣╢⁹

⌐⅔™≡⁸ 4 ≢│ 3ﬞ ≤™℮ ╩♃כ♦ AI ⌐ ↕∑√⁹↓─

╟℮⌐ ⸗♦ꜟ│⁸ ─♃כ♦ ⌐╙ ↕∑╢ ⅜№╢⁹ ─ ─ ⁸

⅝ ╡ ╗═⅝ ─ 1≈≤™ⅎ╢⁹ 

 

 

5.6.2.  ⌐ ∆╢  

 ≢│⁸ ╩ ≤⇔≡ ─ ╩ ⇔√⁹↓─ ╙ ≢№╢√

╘⁸ ≤─ ⌐ ⅜ ∂╢⁹∕─ ╩ ™≡⁸ ╩ ⌐⇔≡™╢√╘⁸ ─

⅜ ─ ⌐ ∆╢⁹ ⌐⁸ ─╟℮⌂ ⌐ ╡ ↄ ─ │ ⌐

⅜ ⇔™≤↕╣⁸ ─ ╙ ⅝ↄ⌂╢ ⅜№╢⁹ ≢╙ ≢⌂ↄ⁸

─ ⅜ ─ ⌐ ⅜№╢↓≤⅜ ↕╣√⁹ 

 

5.6.3.  ─⸗♦ꜟ ─  

 ≢│ ≢ ═√ ⸗♦ꜟ≤ ⌐ ∆╢ ╩ ╕ⅎ⁸ ─⸗♦ꜟ ╩

═╢⁹ ≤⇔≡⁸ ┼─ ⁸ ╢╟⌐♃כ♦ ─ ⁸∕⇔≡ ╩

⇔√ ─ ─ 3 ╩ →╢⁹ 

 

┼─  

 5.4.3 ⌐⅔™≡⁸ ⁸⌂╠┘⌐ ⌐ ∆╢ ⌐╙ ⅜ ∂╢↓≤╩

═√⁹↓─ ≤⇔≡⁸ ╩ ™√ ─ ⅜ ≤ ⅎ╢⁹≈╕╡⁸ ─
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╩ ⇔≡⁸ ≤ ⅛╠ ↕╣╢ ─ ╩ ∆╢⁹↓╣⌐╟╡⁸ ─ ╩

ⅎ╢↓≤⅜≢⅝╢⁹⇔⅛⇔⌂⅜╠⁸ ⅜ ≤⇔≡ ⅎ╠╣╢↓≤⌐╟╡⁸ ⅜ ⇔⌐

ↄↄ⌂╢≤™℮ ╙ ◙כꜚ⁹╢∆ ╩ ⅎ√ ⌐ ∆╢ ╩ ⇔√™⁹ 

 

─♃כ♦  

 AI ⌐ │♃כ♦╢∑↕ ⌂ ╡ ≢№╢↓≤⅜ ╕⇔™⁹⇔⅛⇔⁸ ≢│

≢ ⌂ ╩♃כ♦ ∟ ╦∑⌂™ ⅜ ™⁹ ≢ ⇔√

4 ⅜↓╣⌐№√╢⁹ │ ™ ♃כ♦ ≢╙ ⌂ ╩ ↕∑╢√╘⁸ ─

™ ╩ ה ∆╢⁹ 

 

ה ─ ╩ ⇔√ ─  

 ≢ ™√ ≢│⁸ ─╖─ ≤ ⌐ ╩ ≡≡ ╩ ∫√⁹

│ ╛ ─ ⌐ ∂≡ ∆╢√╘⁸ ─ ╛ ╩ ∆╢─⅜ ╕⇔™⁹

│ ─ ⅛╠ ─ ╩ ⅎ√ ─ ⇔╩ ⇔√™⁹ 

 

5.7.  ⱦ☺Ⱡ☻  

 ≢─⁸ ┼─▬fi♃ⱦꜙ⁸≢כ ◦☻♥ⱶ⌐≈™≡─ ╩ ™√∞™√⁹∕

─ │⁸ ┼─ ≤⇔≡⁸500 ─ ≤⇔≡─ ╩™√∞™√⁹

╩ ∆╢℮ⅎ≢⁸ ╩ ⌐⇔≡ ╩ ∆╢ ⅜№╢⁹ 

 ♁ⱨ♩Ᵽfi◒─ ≤⇔≡⁸ ╩ ╢⌐│ ≢╙ 13─ ⅜ ≢№╢⁹∕─√╘⁸

≢ ∆╢⌐№√∫≡│⁸ ─ ⌐╟∫≡ ╖⅜ ≈↓≤⅜ ≤⌂╢⁹

≥─╟℮⌂ ⌐⁸ ╩ ⌐⇔√ ─☻ⱦכ◘ ⅜№╢⅛│⁸ ─

┼─▬fi♃ⱦꜙכ╩ ⇔≡ ⇔≡™╢≤↓╤≢№╢⁹ 
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6.  ⌐ ↑√  

6.1.  ⸗♦ꜟ─ ⌐≈™≡ 

 ≢│⁸ ╩ ⇔≡⁸ ⸗♦ꜟ⅜ ≢⅝╢ ⌂ ╛ ™≈⌐♃כ♦╢⌂≥

≡ ∆╢⁹ 

 

6.1.1.   

 ⸗♦ꜟ⅜ ⇔╛∆™ ≤⇔≡ ⅝ↄ 3 →╠╣╢⁹ 

ה ─ ⅜ ↕™  

 ≈⅛─ ≢⁸ ה ⌐╟╢ ≢─ ⅜ ╠╣√⁹↓╣╠ ⌐╟╢ ─

│⁸ ╙⇔ↄ│ ─ ⅜ ≢№╢⁹ 

 

⌐╟╢ ⅜ ↕™  

 ⌐ ™ ─ │ ─ ╩ ⅝ↄ ↑⁸ ⌐╟╢ ─ ⅜ ↕™⁹╕√⁸

⇔√ │∕─╕╕ ⌐ ╣╢√╘⁸ ⅝⌂ │ ╠⌂™⁹↓─↓≤⅛╠ ™⌐ ™

│ ≤⇔≡ ⇔≡™⌂™≤ ⅎ╠╣╢⁹ 

 

─ ⅜ ⌂™  

 ⸗♦ꜟ⅜ ≤∆╢ ≢│⁸ ─ ⌐⅔™≡⁸ ⅎ┌ ⌐

╟╡ ⅜ ∆╢╟℮⌂ ⅜ ⇔⌂™↓≤╩ ≤∆╢⁹ ╠⅛♃כ♦ ─ ╩

∆╢√╘≢№╢⁹∕─√╘⁸ ─ ⌐⅔™≡ ─ ⅜ ∆╢ ⁸ ≤

⇔≡ ⇔ↄ⌂™⁹ 

 

6.1.2. ♃כ♦  ה ⌐ ∆╢  

 ⌐ ⌐ ─♃כ♦⌂ ╩ ╘╢↓≤│ ⇔™⅜⁸ ╩ ℮√╘⌐│

─ ⅜ ≢№╢√╘⁸ ≢⌂ↄ ⌐♃כ♦ ─ ⅜ ≤⌂╢⁹ ⅎ≡⁸

⌐╟∫≡ ⅜ ⌂╢↓≤⅛╠⁸ ⌐♃כ♦ ╕╣╢ ⌂ ╩ ∆↓

≤│ ⇔™⅜⁸ ≢ ™√ ─√╘─ ⁸│≢♃כ♦ ⌐ ≠ↄ

⅜ 3 ⇔√⁹↓─ ╩♃כ♦ ™≡ ╩ ≢ ⇔√ ⁸10mm/h

─ ⌐ 2≢ RMSE 0.30 ─ ╩ ∆↓≤⅜≢⅝√⁹↓─↓≤⅛╠⁸

⌐ ≠ↄ╒≥─ ⅜ ⌂ↄ≤╙ 3 │ ♃כ♦ ⌐ ╕╣╢↓≤⅜ ╕⇔™⁹ 

 ╕√⁸ ∆╢ ה ⌐♃כ♦ ⇔≡⁸ ⅜ ⌂™ ⅜ ╕⇔™⁹ ≢│

⌐ ⇔⁸ ─ ≤⇔≡ ╩ ∫√⁹⇔⅛⇔⁸10 ─ ⅜ ♃כ♦╢╣╠

≢│⁸ ⌐ ⇔≡ ⅎ╢ ⅜ ╠╣╢√╘⁸ │ ─ 10 ≢№╢↓≤⅜ ╕⇔™⁹

⌐ 10mm/h ─ │♃כ♦─ ⸗♦ꜟ╩ ↕∑╢ ≢ ⌐ ⌂√╘⁸10mm/h ─

─♃כ♦ ⅜ 10 ≢№╢↓≤⅜ ≢№╢⁹ 
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6.2.  ⌐ ↑√  

6.2.1. ♃כ♦  ⌐ ∆╢  

 ≢│ ☿fi◘♦כ♃╩ ─◒Ᵽ≤♁ⱨ♩Ᵽfiכ◘─♩☻ꜝ♩כ▬⁸╘√╢∆

Ᵽכ◘ ♃כ♦≢ ─√╘─▬fi♃ⱨ▼כ☻ ╩ ∫√⁹ ⁸ ∆╢ ─ ≤⇔≡ 3

→╠╣╢⁹ 

 

─♃כ♦─≥↔  

 1 │ ─♃כ♦⌐≥↔ ⅜ ⌂╢≤™℮↓≤≢№╢⁹ ≤⇔≡ 6- 1─ ╡⁸A

│ HTTP PUT≢─ ⁸B │ SFTP ─ⱨ□▬ꜟ ≢─ ⁸C │ HTTP GET≢─ ≤

™℮╟℮⌐⁸ ↔≤⌐ ⅜ ⌂╢ ⅜№╢⁹╕√ ∂HTTP GET∞∫√≤⇔≡╙

↔≤⌐ ⅜ ⌂╢ ⅜ ♃כ♦╘√─↓⁹™ ⌐ ∆╢ ⅜ ⇔≡⇔╕℮⁹ 

 

6- 1:  

 

─♃כ♦ⱴ♇♩⁸כ◊ⱨ♃כ♦ ─  

 2 │⁸ 6- 2⌐ ∆╟℮⌐ ─♃כ♦╛♩♇ⱴכ◊ⱨ♃כ♦⌐≥↔ ⅜ ⌂╢≤™℮↓≤

≢№╢⁹↓─ ⁸◦☻♥ⱶ ♃כ♦─≢ ♃כ♦╛ ⌐⅔™≡ ╩ ℮ ⅜№╢⁹╕

√⁸ ⌐⅔™≡╙ ⌐♃כ♦╢∑↕ ⅜ ∆╢√╘ ╩ ℮ ⅜ ⇔≡⇔╕

℮⁹ 
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 6- 2  

 

♃כ♦ ╕≢─♃▬ⱶꜝ◓ 

 3 │⁸ 6- 3⌐ ∆╟℮⌐ ☿fi◘⅜♦כ♃ ⇔√ ≢◒ⱨ♩Ᵽfi♁⅜♃כ♦─⧵≥

∆╢╕≢♃▬ⱶꜝ◓⅜№╢↓≤≢№╢⁹ ─ ≤⇔≡⁸ ≢│ 5 ─ ⌐

⅝⌂ ╩ ↓∆↓≤╙№╡⁸ ⌂ ⅜ ∆╢√╘⁸ ⌐ ⌂≥ │♃▬

ⱶꜝ◓╩ 5 ⌐ ╘╢↓≤⅜ ╕⇔™≤─ ╩™√∞™≡™╢⅜⁸ ─ ⌐⅔™≡╙ 10

─♃▬ⱶꜝ◓⅜№∫√√╘⁸ ⌐☿fi◘⅜♦כ♃╩ ⇔≡⅛╠ ⌐ ⅜

↕╣╢╕≢ ⅜⅛⅛∫≡⇔╕℮⁹↓╣│ ⅛╠ ╙⌐♃כ♦╢╣↕ ≡│╕╢⁹ 

 

 
6- 3:  



 62 

 ≤⇔≡⁸ ⁸ ⌐ ♃כ♦≥♩♇ⱴכ◊ⱨ♃כ♦│≡⇔ ─▬fi♃כⱨ▼כ☻╩

⇔⁸ ≡⇔≥♃כ♦ⱪfiכ○╩♃כ♦─ ♃כ♦ⱪfiכ○⁸╡╟⌐╣↓⁹╢№≢≥↓╢∆

ⱳכ♃ꜟ≤ ◦☻♥ⱶ ─▬fi♃ⱨ▼כ☻ ╩ ∆╣┌ ┼─ ╙ ◖☻♩⅛≈

≢ ⅜ ≤⌂╢⁹ 

 ─ ≤⇔≡│⁸ 6- 4⌐ ∆╟℮⌂☿fi◘♦כ♃⅔╟┘ ⌂⅛╛╖∆─♃כ♦ ╩

♃כ♦ⱪfiכ○⁹╢№≢≥↓╢∆ ⇔√ ╙ꜞ▪ꜟ♃▬ⱶ≢♦כ♃╩ ↕∑╢ ─ ⅜ ≤

⌂╢⁹ 

 

 

6- 4:  

 

6.2.2. ⌐♃כ♦  ∆╢  

 ─ ∆╢ ⅔╟┘ ☺כ꜠♩☻─☼כꜙ♬כ◙▼►│♃כ♦─ ⌐⅔™≡

↕╣≡⅔╡⁸ ⌐⅔↑╢ AI ⸗♦ꜟ─ ⌐⅔™≡⁸ ⅛╠ ╩♃כ♦√↑℮╩

⇔≡™╢⁹AI ⸗♦ꜟ─ ⌐⅔™≡⁸ ₁⌂ ╛ ⌐⅔™≡⸗♦ꜟ ╩ ℮↓≤⅜ ≢№

╢⅜⁸∕─ ⌐⅔™≡ ⌐ ∆ 2≈─ ╩ ∆╢⁹ 

 

─♃כ♦  

 ╛ ⅜ ∆╢ ⌐⅔↑╢ ─ ⁸│≡™≈⌐♃כ♦ ☿fi♃כ

⅜ ∆╢ ♃כ♦ⱪfiכ○ ≡⌐☻ⱦכ◘ ⅜ ≢№╢⁹(URL

http://www.river.or.jp/koeki/opendata/index.html)  

 ⇔≡⁸ ⅜ ∆╢ ⌂℮╟─↓⁸│♃כ♦─ ─≤ⱦ☻⅜⌂™√╘⁸כ◘ ⌐

─⧵⁸⅛─╢№⅜♃כ♦ ╛ ⌂≥⁸ ⅜ ⱪfiכ○─♃כ♦√╕⁹™⇔ ╙ ╪≢⅔
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╩♃כ♦⁸∏╠ ∆╢ ⅜ ⇔™ ⅜№╢⁹ ⁸ ─ ╩ ∆╢⌐№√∫≡⁸

⅔╟┘ ╩ ∂╢ ⅜№╢⁹ 

 

─♃כ♦  

♃כ♦ⱪfiכ○  ⱦ☻⌐⅔™≡│⁸כ◘ ─ │♃כ♦╢∆ ⁸ ⅜

│♃כ♦╢∆ ≢⁸2014 7 ─ ╩♃כ♦ ⇔≡™╢⁹ │⁸ ─

1 ≢⁸ ⅝ 28 ה ⱶ♄ה ╗ ≤⌂∫≡™╢⁹ 

 AI ─ ⌐│⁸╟╡ ™ ⅜≥↓╢№⅜♃כ♦─ ╕⇔™⅜⁸6 ╩♃כ♦─ ∆╢ ⁸1

≢ ⅝ 336 ─ ⅜ ≤⌂╡⁸ ─ ⌐⅔™≡ ⌐ ≢⅝╢ ≢│

⌂™ ≢№╢⁹ ה ⱶ♄ה ╩ ∆╢↓≤╛⁸ ─ ─ ⌐ ∆╢⌂≥⁸

╩ ™⁸╟╡ ⇔╛∆™ ≤⌂╢↓≤╩ ↕╣╢⁹ 

 

6.2.3.  ⌐ ∆╢  

 ≢ ∆╢ │⁸ ─ ⌐ ∆╢ ≢№╡⁸ ∆╢℮ⅎ≢

⌐ ∫√ ≢ ╩ ℮ ⅜№╢⁹ ◦☻♥ⱶ─ ∆╢ ╩ ™≡⁸ ⅜

⌂↓≤⌐≈™≡⁸ ⌐ ╩ ⌂∫√ ╩ ∆╢⁹ 6- 1│⁸ ┼ ╩ ∫√

≢№╢⁹ 

 

6- 1  ⌐⅔↑╢ ─  

─ ⅜ ╩ ה╢∆ ╩ ∆╢ ủ 

⌐ ╩ ┘⅛↑╢ ủ 

⌐ ה ╩ ┘⅛↑╢ ủ 

⌐ ה ╩ ∆ ủ 

⌐ ╦∑√ ⌐ ה ╩ ∆ ủ 

─ HP≢ ╩ ∆╢ × 

 

 6- 1─ ╡⁸ ╩ ⇔≡⁸ ⌂≥⌂⌐⅛ ⌐ ∆↓≤│ ⌂ↄ⁸╕√ ┼─

╛ ╩ ┘⅛↑╢⌂≥─ ╙ ↕╣╢⁹⇔⅛⇔⌂⅜╠⁸ ╩ ⌐ ∆╢↓

≤⁸ ⅎ┌ⱱכⱶⱭכ☺ ≢ ⇔≡⁸ ⌐ ∆╢↓≤│ ─ ≢ ↕╣≡™╢

≢№╢⁹∕╣│⁸ ≢⁸ ⌐ ∆╢ ─ ╩ ⇔≡™╢√╘≢№╡⁸ ╩ ↑

≡◦☻♥ⱶ ╩ ∫√ │ ≤⇔≡⁸∕╣ ─ ⌂╢ ⌐╙ ─ │ ↕╣≡™⌂

™⁹╕√⁸ │ ⌐⌂∫≡⅔╡⁸ ─ ╩ √∆↓≤≢ ⅜ ⅎ╠╣╢⁹

⌐≈™≡│⁸ ⌐│⌂∫≡⅔╠∏⁸ ─ │ ⅔╟┘ ⌐─╖ ⅜ ⅎ╠╣≡

⅔╡⁸ ╛ ┼─ │↕╣≡™⌂™⁹ 
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 ∕─√╘ ⌐ ∆╢ │⁸ ┼─ ⅜≢⅝⌂™√╘⁸ │

─ ⌐ ⅜ ↕╣⁸◦☻♥ⱶ─ ╙ ─ ⌂≥≢⇔⅛ ─ ⅜≢⅝⌂™≤

™℮ ⅜№╢⁹ ⌐ ─♁ⱨ♩ ≢ ↕╣╢↓≤─ ⅝⌂ │ ─ ╩ ∆↓≤≢

№╡⁸ ─ │ ╩ ∆ ≢│ ─№╢ ─ ≈≢№╢⁹ ╟╡₈ ┘

─ ─№╡ ⌐ ∆╢ ₉⅜ ↕╣⁸ ⌂ ╛ ─ ╖⅜⌂↕╣╢↓≤≢⁸

╛ ╙ ╩ ≡╣┌ ─ ⌐≈⌂⅜╢ ⅜№╢⁹ 

 

6.2.4.   

 ⅜ ∆╢ꜞ☻◒─ ™ │ ╩ ה ↕∑⁸∕─ꜞ☻◒╩ →╢√╘ ⅜ ─

≢ ╦╣╢≤ ∆╢⁹ ╩ ℮≤⁸ ─ ⅜ ╦╡⁸∕╣ ─ ╙╩♃כ♦

≤⌐ ⇔√⸗♦ꜟ─ ≤ ─ ⅜ ⇔⌂ↄ⌂╢ ╣⅜№╢⁹ ⌐≥─╟℮⌂ ╩ ℮≤⁸

≥─ ⌐ ∆╢⅛≤™∫√ │ ─ ⌐│ ╕╣≡™⌂™√╘⁸ ─

╩ ↓∫≡™ↄ√╘⌐ ≤⌂╢ ⅜№╢⁹ 

 

6.2.5.  ♄ⱶה ─  

 ⌐⅔™≡│⁸ ─ ⅜ ⇔ ⅛╠ ╩ ⅝ ╪≢™╢⁹ ╛ ⅜ ↕

╣√ │⁸ ╩ ∂ ⅛╠─ ─ ╩ ∆╢√╘⁸ ⅜ ∆╢ ≤⌂╢⁹

≤⇔≡⁸ ⌐☿fi◘כ╩ ⇔ ⌐ ↕∑╢↓≤≢ ⌂ ─ ⅔╟┘ ─

⌐≈⌂⅜╢≤ ╦╣╢⁹ 

 ╕√⁸√╘ ╛♄ⱶ⌐ ⇔≡│ ─ ╩ ⌐ ╘ ╖⁸ ⌂ ∞↑╩ ∆╢↓≤≢

─ ╩ ∆╢ ⅜№╢⁹↓─╟℮⌂ ╩ ≤ ™⁸ │ ⅜ ≢№

╢ ╩ ⇔ ⌐ ╣ ╗ ─ ─ ╩ ℮⁹ ⌂ │ ⌐ ∆ ╩ ₁⌐ ↕

∑⁸ │ ⌐ ∫≡ↄ╢ ≤ ∂ ╩ ⌐ ∆╟℮⌐⌂╢⁹╕√⁸ ⅜⌂™ ≢╙

⌐ ⅎ╢√╘⌐ ╩ ℮↓≤⅜№╢⁹ 

 ─╟℮⌐√╘ ─ⱶ♄ה ╙ ┼ ⅝⌂ ⅜№╢√╘⁸ ≤ ╩ ↕

∑╢↓≤≢╟╡ ─ ™ ⅜ ⌐⌂╢≤ ╦╣╢⁹ 
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⌐╟╢ ╩ ™√ 7 2020 7 28  

 
A- 1   

 
A-   

 

A-   
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A- 4   

 
A- 5   

 
A- 6   
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A- 7   
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2 

⌐╟╢ ╩ ™√  3 2020 7 28  

 

 

B- 1   

 

B- 2  5030  

 

B- 3   
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3  

╩ ™√ 11 2020 7 28  

 

 
C- 1   

 

C- 2   

 

C- 3   


