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1.1  ─  

 

≢│⁸꜡Ⱳ♇♩╛꜡Ⱳ♇♩ ◦☻♥ⱶ ─ ┘ ╩ ה ⇔≡⁸

─ ⁸ ⌂≥─꜡Ⱳ♇♩ ⌐⅔↑╢ ─ ╩ ∆╢⁹ 

╕√⁸2020 ⌐ ⇔√₈ 9 ꜡Ⱳ♇♩ ₉─ ╩ ⇔⁸ ∆═⅝ ⌂

≥╩ ⇔≡⁸₈ 10 ꜡Ⱳ♇♩ ₉ ┼─ ╩ ℮⁹ 

─ ה ⅔╟┘ ⌐≈™≡₈ ₉≤⇔≡ ╘╢⁹ 

 

 

─  

ה 9 ꜡Ⱳ♇♩ ─ ≤ 10 ꜡Ⱳ♇♩ ─ ⌐≈™≡ ∆╢⁹ 

♩♇Ⱳ꜡ה ─ ה ⌐ ∆╢⁸ ─ ╩ ∆╢⁹ 

ה ─ ─ ⌐ ∆╢꜡Ⱳ♇♩─ ה ⌐≈™≡ ∆╢⁹ 

 

 

 

1.2  ꜡Ⱳ♇♩ ה  ─  

 ─ ─√╘⌐⁸꜡Ⱳ♇♩ ה ╩ ⇔√⁹ 

 

Ẽ 1  ꜡Ⱳ♇♩ ה ─  

2021 6 28  

ᵑ2021 ₈꜡Ⱳ♇♩ ₉ ה ⌐≈™≡ 

ᵒ₈꜡Ⱳ♇♩ ₉─ ⌐≈™≡ 

ᵓ₈ ꜡Ⱳ♇♩ ₉ ▪fi◔כ♩ ⌐≈™≡ 

ᵔ₈ 10 ꜡Ⱳ♇♩ ₉ ⌐≈™≡ 

 

Ẽ 2  ꜡Ⱳ♇♩ ה ─  

2021 11 5  

ᵑ ⌐╟╢  

ᵒ₈ 10 ꜡Ⱳ♇♩ ₉⌐≈™≡  

ᵓ₈ ꜡Ⱳ♇♩ ₉ ▪fi◔כ♩ ⌐≈™≡ 

ᵔ 2021 ₈ ₉─  
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Ẽ 3  ꜡Ⱳ♇♩ ה ─  

2022 3 18 14 00 15 30 

ᵑ₈ 10 ꜡Ⱳ♇♩ ₉⌐ ↑≡ 

   ᵒ ꜡Ⱳ♇♩ ▪fi◔כ♩ ⌐≈™≡ 

   ᵓ₈ 10 ꜡Ⱳ♇♩ ₉ ─ ⌐≈™≡ 
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2  ꜡Ⱳ♇♩─ ⌐⅔↑╢ ה  

 

≢│⁸ ꜡Ⱳ♇♩ IFR ─ ꜠ⱳכ♩⌐ ≠⅝⁸ ─꜡Ⱳ♇♩

⌐≈™≡ ╡ →╢⁹ 

╕√⁸꜡Ⱳ♇♩ ─ ⌐╙≤≠™≡⁸╙─≠ↄ╡ ☻ⱦכ◘⁸ ⁸ ICT

ICTה ⁸ ה ה ⁸▬fiⱨꜝה ה ה

⁸ ה ─ ╛ ╩ ∆╢⁹ 

 

2.1  ꜡Ⱳ♇♩─  

 

꜡Ⱳ♇♩ IFR)│ 2021 9 ⌐ ꜡Ⱳ♇♩ ─♩♇ⱦ☻꜡Ⱳכ◘┘

≤⇔≡─₈World Robotics 2021₉╩ ⇔√⁹ │∕─ ≢№╢⁹ 

 

2.1.1 ה  ≢─ ꜡Ⱳ♇♩─  

 

 

2020 ≢─ ≢─ │⁸ ⌂ ◖꜡♫►▬ꜟ☻─Ɽfi♦Ⱶ♇◒─

⌐╙⅛⅛╦╠∏⁸383,545 ≤ 0.5 ─ ┘≢⁸2015- 2020 ─ │⁸

9 ≤⇔≡™╢⁹ 

 2020 │⁸2018 ≤ 2017 ⌐ ™≡꜡Ⱳ♇♩ ⌐≤∫≡↓╣╕≢─≤↓╤ 3 ─

─ ≤⌂∫√⁹2019 ─ ≢│⁸ ⁸ ה ─ 2≈─

⅜⁸ ⌐╟∫≡ ⇔™ ≢№∫√⅜⁸2020 ─ ⌂ │

─ 29 ≢ 6 ≢⁸↓╣╕≢ ─ ≢№╢ ─ 21 ≢ 6

╩ ∫√⁹ 

™≢⁸ ┘ 11 )⁸∕⇔≡ⱪꜝ☻♅♇◒ (5 )╛ ─ ⅜ ™≡™

╢⁹↓↓≢⁸22 ╙─ כ◙כꜚ≢ ⅜ ≤⇔≡№╢↓≤⌐ ⇔√™⁹ 

 2.1.1 - 1⌐╙№╢╟℮⌐⁸2010 ⁸ ꜡Ⱳ♇♩─ │ ⌐ ⇔⁸2015

2020 ╕≢─ ─ │ 9 ≤⌂∫√⁹ 

2005 2008 ⌐⅛↑⁸ ─ │ 115,000 ≢⁸ ⌂ ─№∫

√ 2009 ⌐│ ↄ─ ⅜ ↕╣╢↓≤≢∕─ │ ⅛ 60,000 ⌐ ⇔√⅜⁸

2010 ⌐│ ⅜ ∆╢↓≤≢ 12 ⌐ ⇔√⁹ 

 ∕⇔≡⁸2015 ╕≢⌐ │ 2 ─ 254,000 ⁸2016 ⌐│ 30 ╩

ⅎ⁸2017 ⌐│ 40 ⌐╕≢ ⇔≡™╢⁹∕⇔≡⁸2018 ⌐│ ╘≡ ⅜

40 ╩ ⅎ≡™╢⁹ 
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2.1.1 - 1 ─ ꜡Ⱳ♇♩  

 ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

▪☺▪≢─ Ɽ♇꜡כꜜ⁸ ┘ ▪ⱷꜞ◌≢─  

2.1. 1- 2 4│⁸ ⁸ ─ ꜡Ⱳ♇♩─ ─ ≢⁸ │∕─ ⌐≈

™≡≢№╢⁹ 

 ▪☺▪≢│⁸ ─꜡Ⱳ♇♩ ≤⇔≡ 2020 ⌐ 266,452 ⅜ ↕╣⁸2019 ─

249,598 ⅛╠ 7 ⇔√⁹↓─ ⌐ ↕╣√꜡Ⱳ♇♩─ 71 ⅜▪☺▪⌐ ↕╣≡™

╢(2019 │ 67 )⁹2015 2020 ╕≢⁸꜡Ⱳ♇♩ ─ │ 11 ─ ≤

⌂∫≡™╢⅜⁸▪☺▪─ 3 ─ ┘⌐│ ™⅜ ╠╣╢⁹2020 ⁸ │ ⌐

168,377 ⁸ 20 ⇔√ ⁸ 38,653 ─ 23 ≤ 30,506

─ 7 )│ ≤⌂∫√⁹ 

 2 ⌐ ⅝⌂ ≢─ 2020 ─ │⁸8 ─ 67,700 ≤⌂╡⁸2018 ─

Ⱨכ◒ ─ 75,560 ⅛╠ 2 ≢ ≤⌂∫√⁹╕√⁸2015 2020 ╕≢─

│ 6 ≤⌂∫√⁹ 

─ ≢№╢♪▬♠─ │ 22,302 ≢╒╓ ≢№∫√╙──⁸2

─ ≢№╢▬♃ꜞ▪ 8,252 ⁸ 23 )⁸3 ─ⱨꜝfi☻ 5,368 ⁸ 20 )≤

⌐ ∟ ╪∞⁹ ◖꜡♫►▬ꜟ☻⌐╟╢Ɽfi♦Ⱶ♇◒≢⁸2020 ╕≢─ ⌐╦√

╢ ⇔™꜡♇◒♄►fi ⅜ ╠╣√↓≤≢⁸ │ ⌂ ╩ ↑√↓≤⅜∕─

≤ ⅎ╢⁹ 

 ▪ⱷꜞ◌ ≢│⁸2020 ─ │ 38,736 ≤⁸17 ⇔≡™╢⁹↓╣╙╕

√⁸2018 ─Ⱨכ◒ 55,212 )⅛╠ ⇔⁸2015 ─꜠ⱬꜟ⌐ ∫≡™╢ 2015΅2020

─ ±0 ⁹ ─ ≢№╢ ≢│⁸2020 ⌐ 30,787 8
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≢№╢⅜⁸ⱷ◐◦◖(3,363 ≢ 26 ) ┘◌♫♄(2,566 ≢ 29 )╟╡│⁸ ∟

╖ │ ⌂⅛∫√⁹ 

 

( ─ 76 ╩ ╘╢ 5⅛  

 ꜡Ⱳ♇♩─ 5 │⁸ ⁸ ⁸ ⁸ ⁸♪▬♠≢⁸↓╣╠─ ₁⅜

─ 76 ─꜡Ⱳ♇♩╩ ⇔≡™╢⁹ 

 │ 2013 ⁸ ─ ꜡Ⱳ♇♩ ≢⁸2022 ⌐│∕─ 44 ╩ ╘╢

╕≢≤⌂∫≡™╢⁹ ⌐ ↕╣√ 168,377 │⁸ ─ ≢№╢ 106,436

╩ 58 ╙ ∫≡™╢⁹ 

 ─ 2020 ─ │⁸2016 ─꜠ⱬꜟ⌐╕≢ ⇔√⅜⁸2017 ⁸2018 ⁸2019

⌐│⁸ ─ ⅜∆≢⌐ ╪≢™╢ ⌂⅜╠⁸ ⇔ↄ ⇔≡™╢⁹2020 ─

│№╢╙──⁸ ≤⇔≡ ─ ─ 10 ╩ ╘≡™╢⁹ 

 │⁸2020 ⌐ ─ 8 ╩ ╘≡™╢⁹2018 ⌐ 40,373 ─ ⌂

⌐╟∫≡ ╩ ⅝ 3 ⌐ ⇔≡ ⁸↓─ ╩ ⇔≡™╢⁹ 

 │⁸2016 ⌐Ⱨכ◒꜠ⱬꜟ─ 41,373 ╩ ⇔≡ ⁸ ₁ ╩ ⇔⁸

╟╡ ™╙── ─ 8 ╩ ╘√⁹ 

 ♪▬♠│⁸ ≢ 5 ⌐ ⅝⌂ ≢№╡⁸ ─╒╓ 6 ╩ ╘≡™╢⁹ 

 

∕─ ─ ⌂▪☺▪ )  

│⁸2014 2018 ╕≢─ ≢│ 6 ⌐ꜝfi◒↕╣≡™√⅜⁸2019

⌐ 8 ≤⌂∫√⁹∕⇔≡ 2020 ⌐│⁸7,373 ≢ 7 ⌐ꜝfi◒▪♇ⱪ⇔√⁹◦fi●ⱳ

─ꜟכ │⁸ ⌐ ⅝ↄ ⇔≡⅔╡⁸2020 ⌐│ 5,297 ≤▪☺▪≢ 5

─꜡Ⱳ♇♩ ≤⌂∫√⁹ 

♃▬─ │⁸2020 ⌐ 2,885 ⅜ ↕╣⁸ ┌™≢№∫√⁹∕─ ⁸1,000 ╩

⇔√▪☺▪ ≢│⁸ⱬ♩♫ⱶ(1,880 ⁸- 14 ⁸ⱴ꜠1,409)▪◦כ ⁸ 18 )⅜№

→╠╣╢⁹ 

 

∕─ ─ ⌂  

 ☻Ɑ▬fi│ ≢ 10 ⌐ ⅝⌂꜡Ⱳ♇♩ ≢⁸2018 ⌐│Ⱨכ◒─ 5,266 ≢№∫

√⅜⁸2020 ─ │ 15 ─ 3,387 ≢№∫√⁹ ─ ╙

13 ⇔≡ 2,660 ≤⌂∫√╒⅛⁸ ⅔╟┘ ─ │ 8,283 ≤ 17 ─

≤⌂∫√⁹ 

 

( ▪ⱷꜞ◌─ ─ ⌂ )  

 Ⱪꜝ☺ꜟ─ 2020 ─ │⁸13 ─ 1,595 ≤⌂∫√⅜⁸2015 ≤ ⇔≡

│ 3%≢№╢⁹ 
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38,134 41,295 46,188 55,212 46,871        38,736        
27,504 31,404 33,146 40,373 33,382        30,787        
3,474 2,334 4,057 3,582 3,603         2,566         
5,466 5,933 6,356 5,681 4,562         3,363         
1,690 1,624 2,629 5,576 5,324         2,020         

160,048 189,981 279,832 282,459 249,031   265,889   
68,556 96,500 156,176 154,032 139,859      168,377      
35,023 38,586 45,647 55,240 49,908        38,653        
38,285 41,373 39,777 37,807 32,900        30,506        
7,200 7,569 10,907 12,145 6,456         7,373         
1,895 2,609 4,559 4,290 2,287         5,297         
2,556 2,646 3,386 3,323 2,883         2,885         
6,533 10,198 19,380 15,622 14,738        12,798        
510 561 570 621 567        563        

50,073 56,078 65,505 75,560 73,837     67,700     
3,045 4,232 5,014 5,829 6,711         5,368         

19,945 20,074 21,267 26,723 22,313        22,302        
6,657 6,465 7,760 9,847 11,089        8,525         
3,766 3,919 4,250 5,266 4,002         3,387         
1,645 1,787 2,380 2,415 2,045         2,205         

15,015 19,601 24,834 25,480 27,677        25,913        
348 879 451 794 1,289      595        

4,635 5,553 6,094 7,625 10,229     10,062     
253,748 303,847 399,640 422,271 381,824   383,545   

 

2.1. 1- 2 ꜡Ⱳ♇♩─  

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1. 1- ה 3 ⌐⅔↑╢ ꜡Ⱳ♇♩─  

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  
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2.1. 1- 4 15◌ ─ 2020 ─  

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

 

2.1.2  ꜡Ⱳ♇♩─ ≢─  

 2020 ─ ⌐⅔↑╢ ꜡Ⱳ♇♩─ │⁸3,014,879 10 ≤ ↕

╣⁸2015 ⁸∕─ │ ⅜ 13 ─ ≤⌂∫√⁹ 2.1.2 - 1⁸2│⁸

2015 2020 ╕≢─ ⁸ ꜡Ⱳ♇♩─ ⌂ ─ ╩ ⇔≡™╢⁹ 
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2.1.2 - 1 ꜡Ⱳ♇♩─ ה  

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

 ─ ꜡Ⱳ♇♩─ │⁸2015 ⁸ 30 ⇔⁸2020 ⌐│

943,223 ≤⌂∫√⁹↓╣│ ─ ─ 31 ⌐№√╡⁸2021 ⌐│ 100 ╩ ⅎ

╢↓≤≤⌂╢⁹2016 ⌐⁸ ─ ⅜ ⌐≤∫≡ ╦╡ ≤⌂∫√⁹ 

─ │⁸2020 ⌐ 5 ⇔ 374,038 ≤ ─ 12 ╩ ╘≡™╢⁹╕√⁸

─ │⁸⅛⌂╡ ™ ⇔≡™√⅜⁸2016 ⌐ ⌐ ∂ 2015 2020

─ │ 5 ≢№∫√⁹ 

│⁸2020 ─ │ 6 ⇔⁸2015 2020 ─ 10 ≢№∫√⁹ 

▪☺▪│⁸ ─ ─ 62 ╩ ╘⁸2015 ⅛╠─ │ 17 ≤

⌂∫√⁹2005 ⁸▪☺▪│ ─ 52 ≢∕─℮∟ ⅜ 40 ╩ ╘⁸ │ 1 ≢

№∫√⁹ ⁸ 342,983 )⁸ (75,839 ) ┘♃▬ 35,262 )⅜↓─ ⌐

⇔√⁹ 

 ─ 2020 ≢─꜡Ⱳ♇♩ │ 614,858 ≢⁸ ╟╡ 6 ⇔⁸ ─

─ 21 ╩ ╘√⁹2015 ⁸ ─ ꜡Ⱳ♇♩─ │ 7 ⇔

≡™╢⁹ 

2015 2020 ─ ≢ ⅛∫√─│⁸ ≥Ɽ♇꜡כꜜ ≢Ɽ♇꜡כꜜ

16 ⁸ │≢Ɽ♇꜡כꜜ 6 ⁸ │ 4 ≤⌂∫√⁹ ─ ─ 3/4 │ כꜜ

꜡♇Ɽ≢⁸∕─ ╩♪▬♠⅜ ╘≡™╢⁹ 

273,607 299,502 323,704   361,006   388,295   409,839   
234,245 250,479 262,058      285,014      299,674      314,219      
11,654 13,988 18,045        21,627        25,230        27,796        
14,743 20,676 27,032        32,713        37,275        40,638        
12,965 14,359 16,569        21,652        26,116        27,186        

878,665 1,025,756 1,245,200 1,469,731 1,684,276 1,904,353 
256,463 349,470 501,185      649,447      782,725      943,223      
286,554 287,323 297,215      318,110      354,878      374,038      
210,458 246,374 273,146      300,197      324,049      342,983      
49,230 53,119 59,930        67,768        71,825        75,839        
9,301 11,666 15,801        19,858        21,935        27,034        

26,293 28,182 30,110        32,331        33,962        35,262        
49,667 49,622 67,813        82,020        94,902        105,974      
8,732 8,641 8,298      8,147      7,927      7,653      

433,303 459,972 489,045   543,220   581,853   614,858   
32,161 33,384 35,321        38,079        42,054        44,817        

182,632 189,270 200,497      215,795      223,387      230,601      
61,282 62,068 64,403        69,142        74,420        78,152        
29,718 30,811 32,352        35,209        36,916        38,007        
17,469 18,471 19,488        20,683        21,678        23,027        

110,041 125,968 136,984      164,312      183,398      200,254      
4,114 4,906 5,153      5,521      6,547      6,688      

33,229 38,782 44,876     51,918     61,763     71,488     
1,631,650 1,837,559 2,125,276 2,439,543 2,730,661 3,014,879 
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▪ⱷꜞ◌│⁸ ─ ─ 14 ≢ 409,839 ≤⌂∫≡⅔╡⁸2015 ─

│ 8 ≢№∫√⁹╕√⁸↓╣╠─╒≤╪≥│ ⁸◌♫♄⁸ⱷ◐◦◖ ─

382,653 ≢№╢⁹ 

 

2.1.2 - 2 ─ ꜡Ⱳ♇♩  

: ꜡Ⱳ♇♩ IFR)₈World Robotic s 2021₉╟╡  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1.2 - 3 15◌ ─꜡Ⱳ♇♩  

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  
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2.1. 3 2015 2020 ─ ꜡Ⱳ♇♩─ ≢─  

 

 ꜡Ⱳ♇♩─ │⁸ ≈⅛─ ─꜡Ⱳ♇♩ ⅛╠ ↕╣√ ╩╙≤⌐

⇔√⁹↓╣╠─ │⁸ ⌐ ↕╣√╙─⌐ ↕╣⁸ ─ ♪ꜟ⌐ ∆╢

≢♩כ꜠ ⇔≡™╢( 2.1. 3- 1 )⁹ 

 2020 ─ │⁸4 ⇔≡ 132 ♪ꜟ≤⌂∫√⁹↓╣│⁸2019 ─ 381,824 ⅛

╠ 2020 ⌐ 383,545 ≤ ⇔√↓≤≤ ⇔≡™╢⅜⁸2020 ─ ⌂ ─ ⅜☻

◌ꜝ꜡Ⱳ♇♩─ ╢№≢כ◙כꜚ ≢⁸↓╣╠─꜡Ⱳ♇♩⅜⁸ ⅜ ⇔√

꜡Ⱳ♇♩╟╡╙ ™ ≢ ↕╣╢≤™℮ 2020 ≤ 2019 ─ ─

⌐╟∫≡ ™⅜≢√╙─≢№╢⁹ 

─꜡Ⱳ♇♩─ ⌐ ╩ ⅎ╢≤ ↕╣╢ 2 ─ │⁸ ◖☻♩

─ ≢№╢⁹↓╣╠─ │⁸ ─ ꜡Ⱳ♇♩─ ─ 1─ ≢ ↕╣≡™╢

⅜⁸IFR ≢│ ℮ ─꜡Ⱳ♇♩≢╙ 1 ─꜡Ⱳ♇♩≤⇔≡ ⇔ↄ ⅎ╠╣╢⁹

⌐⁸ │⁸ ꜡Ⱳ♇♩╟╡╙ ꜡Ⱳ♇♩─ ⌐╟╢ ││╢⅛⌐ ⌂ↄ

⌂∫≡™╢⁹ 

 ≢─꜡Ⱳ♇♩ ─ ( ♪ꜟ)│⁸2020 ─꜡Ⱳ♇♩ ⅜ 20 ⇔√─

⌐ ⇔≡⁸18 ─ ⌂ ≤⌂∫√⁹ │⁸ ≢ 17 ⁸ ≢ 23

⇔√⁹ ≢│⁸◌♫♄≤ⱷ◐◦◖≢─꜡Ⱳ♇♩ ─ ⌂ ⌐╟╡⁸ ♪ꜟ

≢ 19 ─ ⅜ ╠╣√⁹ 

♪▬♠≢│⁸ ꜡Ⱳ♇♩─ ─ ╕╡≢ ⌐│ ⇔√⅜⁸ꜚ ꜡כ ≢ 20

─ ⌂ ≤⌂∫√⁹ │⁸꜡Ⱳ♇♩─ ≢ 7 ⇔⁸ ─►○fi

≢ 9 ( ♪ꜟ≢ 3 ─ ≤⌂∫√⁹⌂⅔⁸↓╣╠─ ⌐│⁸♁ⱨ♩►◄▪⁸

⁸◦☻♥ⱶ◄fi☺♬▪ꜞfi◓─ │ ╕╣≡™⌂™⁹↓╣╠─ ╩ ╘╢≤⁸꜡

Ⱳ♇♩◦☻♥ⱶ─ ─ │ 3 ⌐⌂╢ ⅜№╡⁸ ─◦☻♥ⱶ

│ 400 ♪ꜟ≤ ╙╠╣╢⁹ 

 

 

2.1. 3- 1 ↕╣√ ה ┘ ≢─ ꜡Ⱳ♇♩─  

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

2015 2016 2017 2018 2019 2020
1,967       2,726       4,648       4,361       4,332       5,109       
1,201       1,426       1,607       1,759       1,700       1,481       
1,800       2,077       2,329       2,265       2,194       1,773       

855         873         900         1,098       1,035       906         
893         1,039       1,179       954         758         737         

6,716       8,140       10,663     10,437     10,020     10,007     
2,041       2,458       3,256       3,417       3,733       3,161       

8,758    10,598   13,918   13,854   13,753   13,168   
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11,107         399,640        2.8%

18,518         422,271        4.4% +67%

20,810         381,824        5.5% +12%

22,015         383,545        5.7% +6%

2.1. 4 ꜡Ⱳ♇♩ 

 

 ꜡Ⱳ♇♩⁸╕√│₈◖Ⱳ♇♩( ⁸ ꜡Ⱳ♇♩ ₉│⁸∕─▪ⱪꜞ◔כ◦

ꜛfi≤⇔≡⁸꜡Ⱳ♇♩≤ ⅜⅔ ™⌐ ╩ ⌐↓⌂∆ ☻Ɑכ☻≢─

≤ ⅎ≡⅔╡⁸IFR─ ꜡Ⱳ♇♩─ ≤⇔≡│⁸ISO10218- 1⌐ ⇔≡ ↕╣⁸

╩ ≤⇔√꜡Ⱳ♇♩≤⇔≡™╢⁹╕√⁸꜡ Ⱳ♇♩◘ⱪꜝ▬ꜘΊ⅜꜡Ⱳ♇♩╩ ꜡Ⱳ

♇♩≤⇔≡ ⇔√ ─╖≤⇔≡™╢⁹ 

 2020 ⌐ √⌐ ↕╣√ ꜡Ⱳ♇♩─ │ 6 ⇔⁸22,015 ≤⌂∫√⁹↓╣│⁸

꜡Ⱳ♇♩─ ≢№╢ 383,545 ─℮∟⁸5.7 ≤⌂╢⁹ ꜡Ⱳ♇♩⌐ ⇔⁸

⅛╠ √⌂◘ⱪꜝ▬ꜘכ⅜ ⌐ ∆╢≤≤╙⌐⁸ ─ ꜡Ⱳ♇♩ⱷכ◌

╙כ ꜡Ⱳ♇♩╩ ≤⇔≡ ⇔≡™╢⁹↓╣⌐╟∫≡⁸ ꜡Ⱳ♇♩─ ─╖⌂╠

∏ ₁⌂▪ⱪꜞ◔כ◦ꜛfi╙ ⇔≡™╢⁹╕√⁸COVID- 19 ─ ⌐╟∫≡╙⁸↕╠

⌂╢ ꜡Ⱳ♇♩ ─ ╣√ ╩ ∆╢ ≤⌂∫≡™╢⁹ 

 

 

 

 

 

 

 

2.1. 4- 1 ꜡Ⱳ♇♩─  

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

 

2.1. 5 ↕╣√ ה ≢─꜡Ⱳ♇♩ ─√╘─  

 

꜡Ⱳ♇♩ │⁸ ⌐ ∆╢ ─ ꜡Ⱳ♇♩─ ≢⁸ ╕√│

─ │ ─ ≤⇔≡ ∆╢√╘⁸ (╕√│ ─

≤ ⌂ ⅜ ≤⌂╢⁹ ꜠ⱳ⁸│≢♩כ꜡Ⱳ♇♩ ╩ ↕╣√ 10,000 №

√╡─ ∆╢ ꜡Ⱳ♇♩─ ≤ ∆╢⁹ 

 ─꜡Ⱳ♇♩ ╩ ∆╢ ⁸ ⅜♃כ♦ ↔≤⌐ ℮ ⅜№╢√╘⁸

↕╣√꜡Ⱳ♇♩ ⌐ ╩ ⅎ╢ ⌐≈™≡ ∆╢ ⅜№╢⁹OECD כ♦

♃ⱬכ☻─╟℮⌂ ↕╣√ ≢↕ⅎ⁸ ↕╣√ ─ ⌐ ⇔≡™╢⁹ 

↕╣√ ─♃כ♦ ╛ ─ ™⌐╟∫≡ ╩ ⅎ√ ⌐ ╡⅜ ∂╢

⅜№╢⁹ │☻כ♁─♃כ♦ ─ ╩ ∆╢↓≤⅜ ↄ⁸ │♃כ♦

⌂ↄ≡╙♃▬ⱶꜝ◓⅜⌂™ ⌐─╖ ≢№╢↓≤⌐ ∆═⅝≢№╢⁹ 
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∫≡⁸ 2021꜠ⱳכ♩≢─꜡Ⱳ♇♩ │⁸ 1 ─ ⅜♃כ♦ ↕╣⁸♦

⅜♃כ ≤⌂∫√≤⅝⌐ ╩♃כ♦ ⇔≡ ↕╣╢√╘⁸ ─ ≤│ ⌂

╢ ⅜№╢⁹ 

 

1 ⌐⅔↑╢  

2020 ─ ⌐⅔↑╢ ꜡Ⱳ♇♩ │⁸ 10,000 №√╡ 126 ≢№∫√⁹

─꜡Ⱳ♇♩─ ⌐╟∫≡⁸▪☺▪─ ꜡Ⱳ♇♩ │ 2015 ⅛╠ 18

⇔⁸134 ≤⌂∫√⁹ ─꜡Ⱳ♇♩ │⁸2015 ⅛╠ ≢ ⅛ 6 ─ ┘≢№

∫√√╘ 123 ⁸∕⇔≡ ≢│ ∂ↄ 9 ─ ┘≢ 111 ≤⌂∫√⁹ 

2.1. 5- 1⌐╙№╢≤⅔╡⁸꜡Ⱳ♇♩ ⅜ ╙ ™ │ ≢⁸932 ≤ 2015

10 ─ ┘≤⌂∫≡™╢⁹ │ ⌐ ╠╣╢ ⅔╟┘ ⅜

╪⌂ ≢№╢⅜⁸ │ ꜡Ⱳ♇♩⌐≤∫≡╙ ─↓╢№≢כ◙כꜚ─ 2

⌐ ⇔≡™╢⁹ 

◦fi●ⱳ⁸│ꜟכ꜡ Ⱳ♇♩ ⅜ 605 ≤ ™≡™╢⅜⁸ ─ ꜡Ⱳ♇♩

⅜ 1,200 ╩ ⅎ√ ⁸∕─ │ ⌐ ⇔⁸2020 ⌐│ 5,000 ╩ ⅎ≡™╢⁹

◦fi●ⱳכꜟ│ ≢⁸ ─ ⅜ 45 ≤ ⌂™↓≤≢⁸꜡Ⱳ♇♩ ─

⅜꜡Ⱳ♇♩ ╩ ╘╢ ≤⌂∫≡™╢⁹ 

─꜡Ⱳ♇♩ │⁸2015 ⁸ 27 ─ ≤⌂∫≡™╢⅜⁸2020 ⌐∕─

┘│ 34 ≤⌂∫√⁹◦fi●ⱳכꜟ│ ↄ─ ╩ ⇔≡™╢⅜⁸2020 ⌐

≢∕─ ⅜ ∆╢ ≢⁸↓╣╕≢ ⌐ ↄ─ ⇔™꜡Ⱳ♇♩╩ ⇔ ⇔√⁹ 

꜡Ⱳ♇♩ ≢ 3 ≤ 4 ⌐⌂∫√ 390 ≤♪▬♠ 371 │⁸◦fi●ⱳכꜟ

⅛╠ ⅝ↄ ⅝ ↕╣≡™╢⁹ ─꜡Ⱳ♇♩ │⁸2009 ╕≢ ≢ ╙ ⅛∫√⅜⁸

2010 ⌐ ⌐ ⅛╣⁸2017 ⌐│◦fi●ⱳ⁸⌐ꜟכ∕⇔≡ 2018 ⌐♪▬♠⌐ ⅛╣≡ 4

≤⌂∫√ ⅜№╢⁹ 

╕√⁸ ⁸ ⁸♪▬♠─꜡Ⱳ♇♩ │⁸ ↕╣≡™╢ ⅜№╢↓≤⌐

∆╢ ⅜№╢⁹∕╣│⁸↓╣╠─ ₁≢│꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃⅜

↑ ╩ⱷכ◌כ⌐ ∑∏⁸ ─ ⌐ ∆╢ ⅜№╢⁹∕─ ⁸IFR⌐ ↕╣√

─ ה ♃כ♦─ ⱷכ◌כ⅛╠ ↕╣√ ♃כ♦ │⁸ ─ ≢│⌂ↄ⁸

( )⌐ ∆╢ ≤⌂╢⁹ 

꜡Ⱳ♇♩ ⅜ 7 ─ (255 )│⁸2015 8 ─ ≤⌂∫≡™╢⁹╕

√⁸ │⁸ ≢ 4 ─ ⅜™╢⌐╙⅛⅛╦╠∏⁸ 10 ≢ ≤꜡

Ⱳ♇♩┼─ ⌂ ⌐╟∫≡ 2010 ⌐ 15 ─꜡Ⱳ♇♩ ⅜ 10 ≢ 16 ≤⌂╢

↓≤≢⁸2020 ⌐│♩♇ⱪ 10⌐ ∫√⁹ 
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2.1. 5- 1 2020 ≢─ 21◌ ─ ⌐⅔↑╢꜡Ⱳ♇♩  

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

2 ⅔╟┘ ─∆═≡─ ≢─꜡Ⱳ♇♩  

 2.1. 5- 2 │⁸ ⌂ ≢꜡Ⱳ♇♩ ⅜ 1,000 ─ ╩ ≤⇔√╙

─≢№╢⁹∕⇔≡⁸ 2.1. 5- 3 │ ≢─꜡Ⱳ♇♩ ⅜ 8 ╕≢─ ╩

⌐⁸∕─ ( )≤─꜡Ⱳ♇♩ ≤─ ╩ ⇔√╙─≢№╢⁹↓─ ⅛╠⁸

│꜡Ⱳ♇♩⌐╟╢♁ꜞꜙכ◦ꜛfi╩ ↄ⅛╠ ⇔≡™√↓≤≢⁸ ꜠ⱬꜟ

│ ╟╡╙│╢⅛⌐ ↄ⌂∫≡™╢─⅜╦⅛╢⁹ 

 ≢│⁸2020 ⌐ ≢─ 1 №√╡⁸2,750 ─꜡Ⱳ♇♩⅜ ⇔

≡⅔╡⁸2010 ─ 2 1,239 ≤ ⌐ ™꜠ⱬꜟ≤⌂∫≡™╢⁹2014 ⁸

─ ≢│⁸Ɫ▬Ⱪꜞ♇♪ ┘ ↑⌐꜡Ⱳ♇♩⅜ ↕╣√↓≤≢

꜡Ⱳ♇♩ ⅜ ⇔√ ≤⇔≡™╢⁹ 

 ╕√⁸ ⅜№╕╡ ╠╣≡™⌂™☻▬☻⌐≈™≡│⁸ ≢─ ⅜

4,000 ⌐ √⌂™╙──⁸2020 ≢─ ≢─ 1,000 ─ ⅜⁸1 №√╡

2,659 ─꜡Ⱳ♇♩ ⌐ ∆╢↓≤≢ ↄ⌂∫≡™╢⁹ 

 ╕√⁸ ⌐≈™≡│⁸ ⅜ 2020 ≢─ ≢─ ⅜ COVID- 19─

Ɽfi♦Ⱶ♇◒≢ 12 ⇔√≤ ⇔≡⅔╡⁸꜡Ⱳ♇♩─ ─ ⌐ ⅜

∆╢↓≤≢꜡Ⱳ♇♩ ⅜ ↄ⌂∫√≤⇔≡™╢⁹ 
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2.1. 5- 2 ꜡Ⱳ♇♩ 1,000 ─ ≢─ ≢─ ─    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

⁸ ─ ≢│⁸ ⁸ ≢ ⌐ ⇔≡™╢╙──⁸꜡

Ⱳ♇♩ │ ⌐ ⇔≡╕∞╕∞ ™ ⌐№╢⁹⇔⅛⇔⌂⅜╠⁸ ⌂

╩ ⅎ╢ ≢│⁸ ─꜡Ⱳ♇♩ │ ↄ⌂∫≡™╢⁹ ≢│⁸ ≢─꜡

Ⱳ♇♩ │ 743 ≤♩♇ⱪ≢№╡⁸ ⅜∕╣⌐ ™≢ 300 ≤⌂∫≡™╢( 2.1.5 -

3)⁹ ─ ⌐⅔↑╢ ─ │⁸꜡ Ⱳ♇♩─ ╩╙ ⇔≡™╢⁹ ─◦fi

●ⱳ⁸╘∂│╩ꜟכ ⁸ ⁸ ⁸ ⅜ ≤⇔≡ →╠╣╢⁹ 

 ≤⇔≡⁸ ─∆═≡─ ⌐⅔™≡⁸ ≢─꜡Ⱳ♇♩ ─

│ ⌐ ⅝™≤™ⅎ╢⁹ ≢╙⁸ ⌐⅔↑╢꜡Ⱳ♇♩ │ ⌐⅔↑╢

─ ⅛ 1/4 ≢№╡⁸꜡ Ⱳ♇♩ ─ │⁸ ┘ ─ ⌐⅔™≡╙

™ ⌐№╢⁹ ⁸ ⌂꜡Ⱳ♇♩◦☻♥ⱶ─ ≤ ⌐╟∫≡⁸ ⌐ ⌐

↕╣√ ┼╙꜡Ⱳ♇♩ ⅜ ↕╣╢⁹ 

  

 

 

 

1,096     1,156     1,186     1,234     1,294     1,528     
102       109       118       130       139        157        

1,125     1,198     1,204     1,288     1,304     1,392     
59         64         66         70         71         76         

392       398       565       779       954        1,150     
25 36 54 79 104 126

1,276     1,240     1,158     1,151     1,248     1,269     
211       213       226       245       273        300        

2,029     2,181     2,475     2,635     2,696     2,750     
428       515       565       615       676        743        
706       888       1,017     974       1,051     1,127     
88         84         81         75         76         73         

1,350     1,501     1,635     1,524     1,613     1,634     
90         94         98         110       122        128        

1,143     1,131     1,160     1,268     1,311     1,395     
170       181       191       195       202        216        

1,023     1,004     1,007     1,124     1,168     1,218     
93         94         97         99         101        107        

1,327     1,322     1,344     1,440     1,607     1,671     
76         84         94         107       115        131        

738       945       926       941       1,063     1,109     
118       135       148       155       165        178        

1,915     2,081     2,397     2,200     2,044     2,659     
97         105       116       131       145        164        
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2.1. 5- 3 8◌ ⌐⅔↑╢ vs ≢─꜡Ⱳ♇♩    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

2.1. 6 ⌐╖√ 2015 2020 ─ ꜡Ⱳ♇♩─ ≤  

 

(▪ⱪꜞ◔כ◦ꜛfi⅛╠╖√ ─ )  

 ▪ⱪꜞ◔כ◦ꜛfi⅛╠╖√ ─ │ 2.1.6 - 1≢⁸∕─ │ ─≤⅔╡≢

№╢⁹ 

2020 ─Ɫfi♪ꜞfi◓꜡Ⱳ♇♩─ │⁸5 ─ 166,356 ≤⌂╡⁸

─ 43 ≢⁸2018 ─Ⱨכ◒≢№╢ 178,475 ⌐ ⇔≡ 2 ↑≡ ⇔√⁹Ɫfi♪ꜞfi

◓ ≢ ─ⱴ♥Ɫfi꜡Ⱳ♇♩│⁸2020 ⌐ 67,743 ─ 18 ≤Ⱨכ◒

─ 2017 ⅜ 77,288 ≤⌂∫≡ ⁸ ⌂ ┘≤⌂∫≡™╢⅜⁸∕─ 2015 ─

│⁸ 12 ≤⌂∫≡™╢⁹ⱴ♥ꜞ▪ꜟⱢfi♪ꜞfi◓│⁸꞉כ◒Ⱨכ☻╛ ─

⁸ ⁸ ┘ ╩ ℮⌂≥⁸╒╓∆═≡─ ≢ ↕╣╢ ⌂▪ⱪꜞ◔

 fi≤⌂∫≡™╢⁹ꜛ◦כ

 Ɫfi♪ꜞfi◓≢ 2 ─ ≢№╢ /Ⱨ♇◐fi◓/ ─ ꜡Ⱳ♇♩│⁸2020

⌐ ≢ 26 ⇔≡ 37,806 ( 10 )≤ √⌂Ⱨ⁹√∫⌂≥◒כ∕─

│ 7 ≤⌂╡⁸ ה ∞↑≢⌂ↄ⁸ ┘ ⁸ ┘ ≤™

∫√ 3 ≢ ─ ≤⌂∫≡™╢⅜⁸ ⌐ ⅜ 2020 ⌐∕─ ╩ ⇔

√⁹ 

 ⁸ⱪꜝ☻♅♇◒ ─ ⇔꜡Ⱳ♇♩─ │⁸ 2 ≤ ┌™≢

⇔≡™╢⅜⁸2020 │ 18,264 ≤ ⇔ ─ ─ 5 ╩ ╘⁸2015 ⅛╠
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─ │ 3 ≤⌂∫√⁹ 

 Ɽ꜠♃▬☺fi◓꜡Ⱳ♇♩─ │⁸2009 2019 ╕≢ ⌐ ⇔√⅜⁸2020

⌐│ 11,705 ≤ 12,856 ─Ⱨכ◒⅛╠ 9 ⇔√⁹ 

 ⌐⅔↑╢Ɫfi♪ꜞfi◓│⁸2020 ⌐ 27 ─ 10,524 (

─ 3 )≤⌂∫√⁹↓─ │ 2017 ⌐Ⱨכ◒꜠ⱬꜟ─ 20,797 ≤⌂∫√⅜⁸2018 ⌐

⌂ ≤⌂∫√↓≤≢⁸2015 ⅛╠─ │ 6 ≤⌂∫√⁹ 

 ∕─ ⌐│⁸ⱴ◦fi♥fi♦▫fi◓⅜ 2020 ⌐ 8 ─ 7,638 ⁸ ─Ɫfi♪ꜞfi

◓⅜ 21 ─ 4,959 ⁸ⱪ꜠☻ ─Ɫfi♪ꜞfi◓⅜ 3,466 ⁸ ה ה ─Ɫfi

♪ꜞfi◓⅜ 33 ─ 3,056 ≤⌂∫√⁹ 

 ┘│╪∞ ↑ ─ │⁸2020 ⌐ 9 ⇔ 66,264 ( ─

17 )≤⁸2018 ⌐ 89,174 ─Ⱨכ◒꜠ⱬꜟ╟╡ 2 ↑≡─ ≢№∫√⁹↓─℮∟▪

◒כ ꜡Ⱳ♇♩─ │⁸2018 ─Ⱨכ◒≢№╢ 40,967 ⅛╠ 4 ⇔≡ 33,659

( ─ 9 )≤⌂∫√⁹☻ⱳ♇♩ ꜡Ⱳ♇♩│ 17 ─ 27,133 7 ≤⌂

∫√⁹│╪∞ ↑꜡Ⱳ♇♩─ │⁸ 43 ≤ ⌂ ┘─ 3,120 ≤⌂∫√

⅜⁸♬♇♅ ≢╙№╡⁸∕─╒≤╪≥⅜ ⅛╠ ↕╣√╙─≢№╢⁹ 

 ꜡Ⱳ♇♩─ │⁸2020 ⌐ 31 ─ 46,836 ≤⌂∫√⅜⁸Ⱨכ◒

│ 2017 ─ 48,783 ≢⁸2015 ⅛╠ 2020 ─ │ 14 ≤⌂∫≡⅔╡⁸↓─

─ │ ≤⌂∫≡™╢⁹ 

 

 

2. 1. 6- 1 ꜡Ⱳ♇♩─    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  
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╛ⱨꜝ♇♩ⱤⱠꜟ♦▫☻ⱪ꜠▬ ⱶכꜟfiכꜞ◒─ ꜡Ⱳ♇♩─ │⁸

2020 ⌐ 21 ─ 31,884 ≢⁸ ─ 7 ≢№∫√⁹↓─▪ⱪꜞ◔כ◦ꜛfi│ ⌐

≢ ↕╣⁸ ─ ⌂ ≢№╢ ─ ⁸ ⁸◦fi

●ⱳ⁸ꜟכ ⁸ ⁸ ⁸∕⇔≡ⱴ꜠כ◦▪╛ⱬ♩♫ⱶ⌐╙ ↕╣≡™╢⁹ 

 ♦▫☻Ɑfi◦fi◓꜡Ⱳ♇♩│⁸2020 ⌐ 8,235 ─ ≤⌂∫√⅜⁸Ⱨכ◒│ 2018 ─

12,300 ≢№╡⁸∕─ │ ⅜╒≤╪≥≢⁸∕─╒⅛ ≢╙ ↕╣╢⁹

∕─ ⁸ ─♩♇ⱷꜟ꜡Ⱳ♫◄ה │ 24 ─ 5,108 ≢№∫√⁹

─◓fiꜞכ◦╛ │⁸1,983 ≤ ╟╡ ⇔√⅜⁸ ─ ╛◓fi▫♥כ◖ ─

│ 1,091 ≤ 7 ─ ≤⌂∫√⁹ 

 

 ꜡Ⱳ♇♩│ ⌐ ≢ ↕╣≡™╢↓≤≢⁸∕─╒≤╪≥│ ⌂

⌐ ↕╣≡™╢⅜⁸2010 ⁸ │ ꜡Ⱳ♇♩─ ⅜ ╙ ™

2020 ⌐⁸35,098 ≢ ꜡Ⱳ♇♩─ ─ 53 ╩ ╘≡™╢⁹ │ 2020

⌐ ╩ ™≡ 2 ≤⌂∫≡™╢⅜⁸∕─ │ ─ 9 ⌐№√╢ 6,124 ≢⁸

│ 5,783 ( 9 )≤⌂∫√⁹ 

™≡♪▬♠ 3,957 ⁸◦▼▪ 6 ⅜ 3,819 ⁸ ╩╦∏⅛⌐ ∫√⁹∕─

⁸2020 ⌐ 1,000 ─ ꜡Ⱳ♇♩╩ ⇔√ │⁸▬fi♪(1,194 )⁸♃▬(1,015

)≢№∫√⁹ 

 Ɫfi♪ꜞfi◓꜡Ⱳ♇♩⌐⅔™≡╙ ─ 5◌ ⅜ ─ 76 ╩ ╘≡⅔╡⁸

(71,147 ⁸◦▼▪ 43 )⁸ 15,507 ⁸ 9 ⁸ 14,223 ⁸ 9 ⁸

13,413 ⁸ 8 ⁸♪▬♠ 11,486 ⁸ 7 ≢⁸↓─℮∟─ⱴ♥Ɫfi꜡Ⱳ♇♩≢│

⅜ 27,946 ◦▼▪ 41 ⁸ (7,357 )⁸♪▬♠(7,279 )⁸ (5,936 )⁸∕

⇔≡▬♃ꜞ▪(1,562 )≤♩♇ⱪ 5╩ ╘≡™╢⁹ 

/Ⱨ♇◐fi◓/ ꜡Ⱳ♇♩│⁸ ⌐ (15,680 ⁸◦▼▪ 41 )≤ (11,954

⁸ 32 )≢⁸3 ─ (3,522 ⁸ 9 )≤─ │№╕╡⌐╙ ⅝ↄ⁸1,000

─ │ ⌐│⌂™⁹ⱪꜝ☻♅♇◒ ⇔ ─ 5◌ │⁸ 48 ⁸ 10 ⁸

7 ⁸♪▬♠ 4 ∕⇔≡ⱨꜝfi☻ 4 ≢№∫√⁹ 

Ɽ꜠♃▬☺fi◓≢│⁸ 33 ⁸ 15 ∕⇔≡▬♃ꜞ▪ 10 ⅜ ™√⁹

≢│⁸ ⅜ 33 ≢♩♇ⱪ≤⌂╡⁸ ⌐ ─ 66 ⁸♦▫☻Ɑfi◦fi◓꜡Ⱳ

♇♩─ 52 │≢▪▼◦─ⱶכꜟfiכꜞ◒⁸╠⅜⌂⇔⅛⇔⁹√∫№≢℮⧵╙ ⅜ 28 ≤

≢⁸ ⌐ 23 ⁸ 12 ⁸ 9 ⁸∕⇔≡ ─ 3 ≤ ™√⁹ 

 

▪ⱪꜞ◔כ◦ꜛfi⅛╠╖√ ─  

▪ⱪꜞ◔כ◦ꜛfi⅛╠╖√ ─ │ 2.1. 6- 2 ≢⁸∕─ │ ─ ╡≢№

╢⁹ 

 2020 ⌐⅔↑╢ 3,014,879 ─ 45 1,342,636 ⅜Ɫfi♪ꜞfi◓─
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≢№∫√⁹Ɫfi♪ꜞfi◓─ ─ⱴ♥Ɫfi ⅜ ╙ ↄ⁸ ⅜ 514,349 ( +11 )

≤ ─ 17 ╩ ╘√⁹╕√⁸2 │ /Ⱨ♇◐fi◓/ ≢⁸ ─ 9 ─

272,709 15 ⁹3 │ⱪꜝ☻♅♇◒ ≢⁸ ─ 6 ─ 189,399

5 ⁹ │⁸5 ─ 131,815 ≢◦▼▪│ 4 ≤⌂∫√⁹ 

 │⁸6 ─ 676,314 ≢◦▼▪│ 22 ≢№∫√⁹ │ 13 ─ 323,231

≢◦▼▪│ 11 ╩ ╘√⁹♦▫☻Ɑfi◦fi◓ │⁸3 ─ 98,587 ≢◦▼▪ 3 ⁸∕⇔≡

ⱪ꜡☿☻ ⅜ 7 ─ 49,210 ≤⌂∫√⁹ 

  

 

2.1. 6- 2 ꜡Ⱳ♇♩─    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

2.1. כ◙כꜚ 7 ≢─ 2015 2020 ─ ꜡Ⱳ♇♩─ ≤ ─  

 

2015 2020 כ◙כꜚ╢↑⅔⌐ ≢─  

כ◙כꜚ ≢╖√ ─ │ 2.1.7 - 1≢⁸∕─ │ ─ ╡≢№╢⁹ 

 │⁸2020 ⌐ ꜡Ⱳ♇♩─ ⁹109,315√∫⌂≥כ◙כꜚ─

─ 23 ─꜡Ⱳ♇♩⅜ ⁸ ⁸ ꜙⱤⱠꜟ⁸◖fiⱧכꜝכ♁⁸

⁸♃כ ⁸ⱦ♦○ ┘ ─ ↑⌐ ↕╣√⁹↓╣│⁸2017

─Ⱨכ◒꜠ⱬꜟ≢№╢ 121,955 ⌐ ⅝ 2 ─ ™꜠ⱬꜟ╩ ⇔√⁹ ─ 2015

⅛╠─ │ 11 ≢⁸2018 ≤ 2019 ⌐ ─ ⌂ ⅜ ⇔√

≢⁸♦Ᵽ▬☻≤◖fiⱳכⱠfi♩│ ⌐ ≤⌂∫√⁹↓─ │⁸▪☺▪ ⅜



19 

 

≤∕─ ─ ─ ≢№╢√╘⁸ ⌐ ╙ ╩ ↑√⁹⇔⅛⇔⁸

─ │ COVID- 19─ ⌐ ⇔⁸ │ ╛ ─№╠╝╢ ⌐⅔™

≡ ≢№╡⁸Ɽfi♦Ⱶ♇◒⌐⅔↑╢ ╠╣√ ≤◘ⱪꜝ▬♅▼כfi─ │⁸

⌐⅔↑╢ ⌂╢ ─ ⅜ ╘╠╣≡™╢⁹ 

 ⁸ ⌐≤∫≡ 2020 │⁸ ╘≡ ꜡Ⱳ♇♩─ ─≡⇔≥כ◙כꜚ

╩ ∫√ ≤⌂╡⁸79,849 22 ─ │ ╟╡ 3 ─ ≤

⌂∫√⁹ │⁸1961 ⌐ GM ⌐ ⌐ ↕╣≡ ⁸ כ◙כꜚ─ ≢⁸

2018 ⌐ 125,581 ≤Ⱨכ◒꜠ⱬꜟ⌐№∫√⁹ 

⇔⅛⇔⌂⅜╠⁸2019 ⌐꜡Ⱳ♇♩─ ⅜ ⌂◘ⱪꜝ▬♅▼כfi─ ⌐╟∫≡⁸

ↄ─ ⱷכ◌כ│ ⌐ ╩ ⌂ↄ↕╣√↓≤≢⁸ ─ ≤

─ ⅜ 2 ≢ ⇔≡™╢⁹╕√⁸ │ ◄fi☺fi⅛╠ ┼כ♃כ⸗

─ ┼─ ≢⁸ ─ │ 2015 ⅛╠ 2020 ⌐⅛↑⁸ 4

⇔≡™╢⁹ 

 

 
2.1. 7- כ◙כꜚ 1 ─    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

ה  │⁸ ─ 11 ╩ ╘╢ 3 ─ ≤⌂∫≡™╢⅜⁸

┘ ≢│ 2015 ⁸ 7 ≢ ⇔≡™╢⁹2020 ⌐ 41,332 ≤ 2019

─Ⱨכ◒꜠ⱬꜟ≢№╢ 45,843 ╟╡ 10 ─ ≤⌂∫√⅜⁸2017 ⌐ 4 ╩ ⅎ≡

⁸ ™꜠ⱬꜟ≢ ⇔≡™╢⁹ 

 ⱪꜝ☻♅♇◒ה │4 כ◙כꜚ─ ≢⁸ ─5 ╩ ╘≡™╢⁹
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─ │⇔┌╠ↄ─ ⁸2 ╩ ⅎ≡ ┌™≢№∫√⅜⁸2020 ⌐ 18,583 ≤

3 ≤│⌂∫√╙──↓─ │ ↄ⁸2015 ⅛╠─ │ 2 ─ ⌐

№╢⁹ 

─ 3/4 │⁸◗ⱶ ┘ⱪꜝ☻♅♇◒ ≢⁸2020 ⌐ 13,204 3 ⁸

2015 ⅛╠─ │ 5 ≢№∫√⁹╕√⁹ ┘ │ 2020 ⌐ ⌐

⇔⁸4,980 24 ≤⌂╡⁸ ╙+18 ≤⌂∫≡™╢⁹ 

 ┘ ≢─ │⁸2015 15 ─ ≤⌂∫≡™╢⁹2016

╟╡∕─ ┘│ ⇔⁸2018 ⌐│ 12,326 ≤Ⱨכ◒꜠ⱬꜟ≤⌂∫√⁹2020 ╙ 12,320

≤∕╣⌐ ⅛∫√⅜⁸ ⌐ ╘╢ │ 3 ─╕╕≤⌂∫≡™╢⁹  

 2020 ≢─ ─ ≤⇔≡│⁸ ─ ─ 92 ⅜⁸ ⌂

≢№╢ ⅛ 5≈─ ⌐ ↕╣≡™╢⁹ ⅜ 57 ≢ 62,851 ⁸ ⅜ 14 ≢ 15,578

⁸ ⅜ 12 ─ 13,374 ⁸◦fi●ⱳכꜟ⅜ 4 ≢ 4,558 ⁸∕⇔≡ ⅜ 3 ─ 3,710

≢⁸ ⌐ 1,000 ⇔√ │ 3,003 )⁸♪▬♠(1,053 ) ┘ⱴ꜠כ◦▪

1,027 ≢№∫√⁹ 

 ≢│⁸꜡Ⱳ♇♩ ─ 80 ⅜ ≢№╢ ⁸ ⁸ ⁸♪

▬♠⁸ 2.1.7 - 2 ≢ ╦╣⁸ ⅜ 2020 ⌐ 2,520 2 ─

┘ ╩ 28,866 ─꜡Ⱳ♇♩╩ ⇔√╙──∕╣╠─ │ 3 ─

≤⌂∫√⁹ ─ ─ │ 810 17 ≢ 11,260 ⇔⁸ ─ 15 ≤

⌂∫√⁹ 

─ ─ │ 19 ─ 880 ≢⁸10,494 ◦▼▪ 13 ╩ ⇔√⁹

⅜♪▬♠≢ 9,670 ( 12 )⁸ⱷ◐◦◖(1,878 )⁸ⱨꜝfi☻ 1,329 )⁸▬♃ꜞ▪(1,198

)⁸♅▼◖(1,149 )⁸◌♫♄(1,132 )─ 10◌ ≤⌂∫≡™╢⅜⁸1,000 │ ⌐

☻Ɑ▬fi(1,065 )⅜№╢⁹ 

ה  ≢│⁸ ─ 47 19,408 ⅜ ≢ ╦╣⁸∕╣⌐ ↄ─⅜

─ 14 5,844 ⁸♪▬♠─ 6 2,538 ⁸ ─ 6 2,294 ⁸∕⇔≡▬♃ꜞ▪

─ 5 2,066 ≤⌂∫≡™╢⁹ 

 ⱪꜝ☻♅♇◒ ┘ ≢─ │⁸ ⅜ ─ 35 6,423 )⁸ ─

14 2,661 ⁸♪▬♠─ 8 1,419 ┘ ─ 8 1,418 ≤⌂∫≡⅔╡⁸↓

╣╠─ ≢ ─ 64 ╩ ╘√⁹ 

 ┘ ≢│⁸ ⅜ ─ 26 3,204 ⁸ ⅜ 22 2,715 ⁸

∕⇔≡▬♃ꜞ▪─ 8 1,019 ≤⌂∫≡™╢⁹ 
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2.1. 7- 2 ≢─ 10◌ ╩ⱬכ☻≤⇔√ ─    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

2015 2020 כ◙כꜚ╢↑⅔⌐ ≢─  

2020 ─ ꜡Ⱳ♇♩─ │ 3, 014,879 ≢№∫√⅜⁸ 2.1.7 - 3⌐╙№

╢╟℮⌐ │⁸ ≤⇔≡ ─◦▼▪≢ 32 ─ 969,500 5 ≤⌂∫√⁹

⇔⅛⇔⌂⅜╠⁸2015 ⌐ 38 ≢№∫√∕─◦▼▪│⁸ ⅜ 9 ≤⌂∫√╙─

─ ⌐ ⇔≡™╢⁹ ⁸ ≤ ה ≢─ ─ │ 2

≢№╢⁹ 

─ │ 2 ≢⁸2020 ≢─◦▼▪│ 25 ≢⁸2020 ⌐ 13

─ 762,638 ≤⌂╡⁸2015 ─ ⅜ 18 ─ ┘≤⌂∫≡™╢⁹ 

ה ─ │⁸ 10 ─ 310,829 ≤⌂╡⁸2015 ⅛╠─∕

─ │ 14 ≢◦▼▪⅜ 10 ≤⌂∫√⁹ 

ⱪꜝ☻♅♇◒ה ≢─ 2020 ─ │⁸ 4 ─ 188,591 ≤⌂╡

◦▼▪│ 6 ≢№╢⁹ 

ה ─ │ 11 ─ 90,094 ≢⁸∕─◦▼▪│ 3 ≢№∫√⁹ 

╕√⁸ ─ 10 כ◙כꜚ│ ⅜ ≤⌂∫≡™╢⁹ 

 

26,866    62,851    6,429      19,408    3,204      20,016    29,603    168,377  

11,602    13,374    1,418      5,844      932        2,989      2,494      38,653    

10,494    3,710      2,661      2,294      2,715      2,618      6,295      30,787    

9,670      1,053      1,419      2,538      424        1,175      6,023      22,302    

5,386      15,578    242        1,882      366        391        6,661      30,506    

1,878      238        363        77         118        163        526        3,363      

1,329      266        703        930        436        1,293      411        5,368      

1,198      345        751        2,066      1,019      946        2,200      8,525      

1,149      82         130        168        37         232        177        1,975      

1,132      79         208        242        177        202        526        2,566      
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2.1. 7- 3 ⌐⅔↑╢ ─    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

2.2 ─♩♇ⱦ☻꜡Ⱳכ◘   

 

2.2.1 ♩♇ⱦ☻꜡Ⱳכ◘  ─ ⌐≈™≡ 

 

IFR─◘כⱦ☻꜡Ⱳ♇♩ ─ ─ ╡ ╘⌐№√∫≡│⁸235 ─◘fiⱪꜞfi◓≤ 3

≈─ IFR─ ⅛╠─ ╩ⱬכ◘⁸√╕⁹╢™≡⇔≥☻כⱦ☻꜡Ⱳ♇♩ │⁸

꜡Ⱳ♇♩ ╟╡╙ ⅜№╡⁸ ≢│⌂™≤⇔≡™╢⁹ 

√⌂ ─ⱶכ◐☻ ⅛╡⌂ ⇔≤ ⌐╙ ꜝⱦ☻꜡Ⱳ♇♩─◘ⱪכ◘⁸∏╠

⅜♩☻ꜞכꜘ▬ ≢ 1,067 ⅎ⁸∕─℮∟ 17 ⅜ 2016 ─ ≢№∫

√⁹↓╣╠ ─ ↄ⅜ ∞ ≢⁸ ─№╢ ╩ ∫≡│™⌂™⁹◘fiⱪ

ꜟ─ 235 ─℮∟⁸72 ⅜ ∞ ╡ →⅜⌂™≤™℮ ≤≤╙⌐⁸↓╣╠─ ⅜

╕√│ⱪ꜡♩♃▬ⱪ ⌐№╡⁸ ⌐│ ─№╢ ⅜ ↕╣╢≢№╤℮

≤─ ⅜№╢⁹ 

∫≡⁸ ⁸≢♃כ♦ꜟfiⱪ◘│♃כ♦─ ⌐ ↕╣≡™╢╦↑≢│⌂™≤

⇔≡™╢⁹╟∫≡ │⁸ ─ ╟╡╙ ⌂ↄ⁸ ꜠ⱬꜟ─ ≢№╢≤
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∆╢ ⅜№╢⁹╕√⁸ ꜠ⱳכ♩≢─╒≤╪≥─▪ⱪꜞ◔כ◦ꜛfi≢│⁸RaaSⱦ☺Ⱡ

☻⸗♦ꜟ│ ↄ ↕╣≡⌂™⅛ ─ ⅛⌂ ⇔⅛≈⅛╘≡™⌂™⁹╕√⁸ ─

⇔⌐ ∆╢ ⌐ ⇔√ ⌐≈™≡╙ ⅛≢№╢√╘⁸2021- 2024─ │

⌐ IFR─ ⌐ ≠ↄ╙─≤⌂∫≡™╢⁹ 

 

2.2.2 ─♩♇ⱦ☻꜡Ⱳכ◘ ≤  

 

─♩♇ⱦ☻꜡Ⱳכ◘  │⁸2020 ⌐ 60 ♪ꜟ─ ◘fiⱪꜟ⅛╠ 67 ♪

ꜟ┼≤ 12 ─ ≤⌂∫√⁹ ◖꜡♫►▬ꜟ☻─ │⁸ ꜡☻ⱦכ◘─⅛≈

Ⱳ♇♩─ ⁸ ≤⇔≡│ ꜡Ⱳ♇♩─╟℮⌐ √⌂ ≤ ╩ ╖ ⇔√≤

™ⅎ╢⁹ 

 ꜡Ⱳ♇♩♁ꜞꜙכ◦ꜛfi│ ⌐ ┘ ≢ ↕╣⁸2020 ⌐│ 33

─ 43,500 ⅜ ↕╣≡™╢⁹2020 ⌐ ↕╣√ ─♩♇ⱦ☻꜡Ⱳכ◘ 1/3

│⁸ ╕√│ ─ ≤⌂∫≡™≡⁸↓↓≢─ │ 11 ─ 10 ♪ꜟ╩

ⅎ⁸RaaS⸗♦ꜟ│↓─ 3 ≤⇔≡™╢⁹ 

╕√⁸ ↕╣√ ─ 80 │⁸ ≢│⌂™ ≢─ ┘꜡Ⱳ♥▫

◒☻ ꜡Ⱳ♇♩≢⁸2020 ─ │ 36 ─ 35,500 ≤⌂∫√⁹2020 ─

│ 6 ─ 7 1,200 ♪ꜟ≢№∫√⁹ ─№╢ ↑꜡Ⱳ♇♩─

│⁸24 ─ 2,800 ≢ │ 33 ─ 1 1,300 ♪ꜟ╩ ⅎ√⁹

─⌂™ ≢─ ┘ ꜡Ⱳ♇♩│⁸25 ⇔≡ 2,660 ≤⌂∫√⁹

│ 18 ⇔≡ 7,400 ♪ꜟ≤⌂∫√⁹ 

↓─ ≢│⁸RaaS─ ─ ⅝⌂◦▼▪ 23 ≤⌂╢ ─ ≢№╢⁹

⅜ 2,200 ⁸ 6,200 ♪ꜟ≤ ╣╙ 20 ⇔√⁹ ─№╢

↑─ ┘ ꜡Ⱳ♇♩─ │╒≤╪≥⌂ↄ⁸ ╠ↄ╒≤╪≥─ ≢∕─╟℮

⌂꜡Ⱳ♇♩╩ ∆╢√╘─ ╖⅜ ⇔≡™╢≤╖╢⁹╕√⁸↓↓⌐ ↕╣╢

⌐│⁸ ꜡Ⱳ♇♩─╖⅜ ╕╣╢↓≤≤⌂╢⁹ 

 ⌐ ╩ ≢⅝⌂™ ─ ◦☻♥ⱶ│ ╕╣≡™⌂™⁹╕√⁸↓╣╠

─ ⌐│⁸ ꜡Ⱳ♇♩ Ⱨ♇◒▪fi♪ⱪ꜠⁸☻כⱤ꜠♃▬☼ ≤ ⌂↕╣⁸IFR─

꜡Ⱳ♇♩ ⌐ ╕╣╢ ╙ ╕╣≡™⌂™⁹ ≤ │⁸2021 ⅛╠

2024 ╕≢─ ⅜ 30 ≤ ─ ╩ ∆╢ ≤⇔≡™╢⁹ 

↑─ │ ™ ╩ ╖ ∆≤⇔⁸ⱬכ☻⅜ ™ ╩ ∆

╢≤ ≢⁸ ─ ⅜ ↕╣╢⁹ ─№╢ ─ ꜡Ⱳ

♇♩│⁸ꜝ☻♩꞉fiⱴ▬ꜟ ⌂≥ ⅝⌂ ─ ⅜№╢⁹√∞⁸ ≢╙╒≤╪≥

─ ≢꜡Ⱳ♇♩─ ⌂ ╩ →≡™╢ ─ ╖─ ⌐№╢≤⇔≡™

╢⁹ 
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 ꜡Ⱳ♇♩─ │⁸ ≢ 92 ⁸ ≢ 51 ⇔√⁹34,400

─ │◘fiⱪꜟ─ 26 ≢№╢⅜⁸3 1600 ♪ꜟ│◘fiⱪꜟ─ ─╦∏⅛ 5

≢№╢⁹™ↄ≈⅛─ RaaS○ⱨ□ꜞfi◓⅜№╢⅜⁸ ─ 1 ⅜∕─╟℮⌂ⱦ☺Ⱡ☻

⸗♦ꜟ⌐╟∫≡ ↕╣╢⁹ 

─ⱪכꜟ◓─↓ ⌂ │ ≢⁸2020 ⌐│ 20,600 ─꜡Ⱳ♇♩⅜ 2.5

157 ↕╣√⁹↓╣│⁸ ─ 60 ≢⁸ │ 46 ─ 2 3, 600

♪ꜟ≤⌂╢≤≤╙⌐⁸↓╣│⁸↓─ ─ⱪכꜟ◓ ─ 75 ⌐⌂╢⁹ ⌐▪☺▪

─ │⁸2019 ╟╡╙ ⌐ ↄ─ ╩ ⇔≡™╢⁹ ◖꜡♫►▬ꜟ☻─Ɽfi

♦Ⱶ♇◒⌐╟╢ ─ ╕╡⌐ ⇔≡⁸ ↄ─◘כⱦ☻꜡Ⱳ♇♩ⱪ꜡Ᵽ▬♄כ│

꜡Ⱳ♇♩╩ ⇔⁸ ─ ⁸╕√│ ─ ╩ ∫√⁹ ↄ─ ⁸ ─

꜡Ⱳ♇♩│ ꜡Ⱳ♇♩≤⇔≡ ∆╢╟℮ ⇔√⁹2020 ─ ≢ ⅜

82 ⁸ ≢ 93 ─ │⁸∕─ ╩ ⇔≡™╢⁹ 

 ⁸ ⁸♃fi◒⁸ ┘Ɽ▬ⱪ─ ─ ≢│⁸ ⌐ ∫≡™╢╒≤╪≥─♁ꜞ

fi│⁸ꜛ◦כꜙ ⌐╟╢╙─≢ ⌐ ↑⁸ ⅛╠ ↕╣≡™╢꜡Ⱳ♇♩

≢№╢⁹∕─ ─ ⌐│⁸ ⅎ┌⁸ ⱪכꜟ ꜡Ⱳ♇♩╛♁כꜝכⱤⱠ

ꜟ ꜡Ⱳ♇♩⅜ ╕╣╢⁹ ꜡Ⱳ♇♩─ │ ─ ≢ ⇔ ↑╢≢№

╤℮⁹ 

─Ɽfi♦Ⱶ♇◒≢─ ─ ╕╡⌐╟╡⁸ ╛∕─ ─ ≢─

꜡Ⱳ♇♩─ │ ⌐ ↄ⌂∫≡™╢⁹ ꜡Ⱳ♇♩─ │⁸2021

⅛╠ 2024 ⌐⅛↑≡ ╙─ ™ ⅜ ╕╣≡™╢⁹ 

 ꜡Ⱳ♇♩─ │⁸2020 ⌐ 11 ⇔≡ 36 ♪ꜟ≤⌂╡⁸ ⱦכ◘

☻꜡Ⱳ♇♩─ ─ 55 ╩ ╘√⁹↓╣│ ⌐⁸ ╙ ⌂♃▬ⱪ─◘כⱦ☻꜡Ⱳ♇

♩≤⌂╢꜡Ⱳ♇♩ 35 ♪ꜟ⁸ 11 ⌐╟╢╙─≢№╢⁹ꜞⱢⱦꜞ ┘

─꜡Ⱳ♇♩─ ⅜ ⌐ ⅎ≡™╢↓≤⅜▪☺▪─ ⅛╠ ↕╣≡™

╢⁹↓─▪ⱪꜞ◔כ◦ꜛfi│ ≢ ─ ꜡Ⱳ♇♩⌐⌂∫≡™╢ 6,400 ⁸

꜡Ⱳ♇♩─ 36 ⁹ 

⌐⁸ ─ ꜡Ⱳ♇♩⌐≈™≡╙▪☺▪─ ⅛╠⌐╟╢╙─≢⁸5,900

≤ ꜡Ⱳ♇♩ ─ 1/3 ≤⌂∫≡™╢⁹ ─꜡Ⱳ♇♩│ ≤⇔≡♬♇♅

≢⁸ ⅜ ⅛ ≤⌂∫≡™╢⁹ ─꜡Ⱳ♇♩ (♦Ᵽ▬☻)│ ⁸

─ ┘ꜞⱢⱦꜞ─ ┘ ─ ⇔™ ≤⌂╡≈≈№╢⁹⇔⅛⇔⁸

∕─╟℮⌂ ⌐ ∆╢ ™ │ ≢ ⌐ ↄ─ ┘≤⌂╢⁹ 

꜡Ⱳ♇♩─ │ ╕∫≡™╢⅜⁸ ⅝⌂ ─ ≤ ∆╢≤ │

≤⇔≡ ↄ⁸2020 ⌐│ 14,900 ─ ≢ 2 4,99 ♪ꜟ─ ≤⌂∫√⁹

─ ꜡Ⱳ♇♩─ │⁸92 ⇔≡ 1,600 ≤⌂╡⁸ │╒╓ 3 ─

3,200 ♪ꜟ( 196 )≢№∫√╙── ≢╖╢≤ ⅛≢№╢⁹COVID- 19─

│⁸☻♃♇ⱨ ─ ╩ ⌐ ⅎ⁸ ≤─ ╩ ↑╢√╘─ ╩ ╘√╟
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℮∞⁹ ⁸▬fiⱨ◊ⱷכ◦ꜛfi ┘♥꜠ⱪ꜠♀fi☻꜡Ⱳ♇♩─ ⌐ ∆╢ COVID-

19─ ≢│ ₁⌂ ⅜№╢⁹ 

≢⁸♥꜠ⱪ꜠♀fi☻꜡Ⱳ♇♩─ │⁸ ⌂ ╛ ≤─ ─ ╩ ↑╢

⅛╠ ┘≡™╢⁹ ╩ ∆╢↓≤╙≢⅝╢⁹ ⁸ │ ⌂ ╩

↑≡™╢⁹ ─╟℮⌂ ≢│ ╛ ꜡Ⱳ♇♩⌐≤∫≡ ≥כ◙כꜚ⌂

⌂∫≡™╢⅜⁸ ⌐╟∫≡ ⅜№╢↓≤≢ ⇔╪≢™╢≤≤╙⌐⁸꜡Ⱳ♇♩

─ ╙ ⇔≡™╢⁹ 

2020 ⌐│ ≢ 13,300 ( 8 )─꜡Ⱳ♇♩⅜ ↕╣√⅜⁸ ─ │

╛▬fiⱨ◊ⱷכ◦ꜛfi꜡Ⱳ♇♩╟╡╙ ⌂♥꜠ⱪ꜠♀fi☻꜡Ⱳ♇♩⅜ ∆╢↓≤

≢⁸ │ 8 ⇔ 2 1,800 ♪ꜟ ≢№∫√⁹ ꜡Ⱳ♇♩⌐│ ≤⇔≡

⅝⌂ ⅜№╡⁸2024 ╕≢⌐ ⅜ ┌─ ⅜⁸ ⌐♥꜠ⱪ꜠♀fi☻

꜡Ⱳ♇♩⌐╟∫≡⌂↕╣╢≤⇔≡™╢⁹ 

 ꜡Ⱳ♇♩ │ ─♦☺♃ꜟ ─ ⌂ ≢⁸2020 ⌐│ 7,300 ( 3 )⁸9

5,200 ♪ꜟ 5 ⅜ ↕╣√⁹꜡Ⱳ♇♩│ ─ ≢ ⇔⁸ 5,000

6 ⅜ ↕╣√⁹2020 ⌐│ ╛ ─꜡Ⱳ♇♩

⁸1, 000 ╩ ⅎ╢ ꜡Ⱳ♇♩⅜ ↕╣√⅜⁸↓╣│ 1 4,600 ♪ꜟ⌐

⇔⁸ ≤ ꜠ⱬꜟ≤⌂∫√⁹ 

╛ ─ ⌐ ∆╢√╘─ │√ↄ↕╪№╡⁸ ₁⌂ ⅜ ╕╣≡™

╢⁹ ⌂ ↕─√╘⌐⁸↓╣╠꜡Ⱳ♇♩─ ≤ │╕∞ ╠╣≡™╢

↓≤⅜ ↄ⁸ ⅜꜡Ⱳ♇♩╩ ∆╢⌐│№╢ ─ ≤ ⅜ ≢№╢⁹ 

2020 ⌐│ 1,200 6 ⅜ ↕╣⁸ │ 1 ─ 7,700 ♪ꜟ≤⌂∫

√⁹ ꜡Ⱳ♇♩─ │⁸ ⁸ ─Ɑכ☻≢ ∆╢≤╖≡™

╢⁹╕√⁸ ₁⌂ ─√╘─ ꜡Ⱳ♇♩─ⱳכ♩ⱨ◊ꜞ○─ │⁸

⌐ ⌂╢ ─ ╩ ╖ ∆≤⇔≡™╢⁹ 

 ┘ ─꜡Ⱳ♇♩ │ ≈⅛№╢⅜⁸ ┘ ╩ ⌐ ∆╢

꜡Ⱳ♇♩─ⱳכ♩ⱨ◊ꜞ○│ ╠╣≡™╢╙── ⅎ ↑≡™╢⁹2020 ⌐│⁸2

5,400 ♪ꜟ( 30 )⌐ ∆╢ 5,400 ⅜ ↕╣√⁹♃fi◒⁸ ⁸Ɽ▬ⱪ⁸╕√

│ ─ ⌐ 3,100 ( 22 )─꜡Ⱳ♇♩⁸6,900 ♪ꜟ( 18 ) ⅜⁸

─ ┘∕─ ─ ≤ ⌐ 2,600 ( 28 )⁸1 8,500 ♪ꜟ ⅜ ↕

╣√⁹↓─ ⱦ☻꜡Ⱳ♇♩│⁸2021כ◘─ 2024 ┌≢─ ⅜ ↕╣

╢≤≤╙⌐⁸ⱴ◦fiⱦ☺ꜛfi ⅜ ⌐ ∆╢⌐≈╣⁸꜡Ⱳ♇♩⅜ ⌐ ≢⅝

╢ ─ ⅜ ╕╢≤⇔≡™╢⁹ 

 ╕√│ ꜡Ⱳ♇♩│⁸∕─ │ ↕™⌂⅜╠╙ ∆╢♬♇♅

╩ ⇔≡™╢⁹2020 ⌐ ↕╣√ 1,600 29 ≢⁸ │ 9,500 ♪

ꜟ╩ ⅎ√⁹ ≤ ─ ╩ ∆╢ ⌐≈™≡ ≈⅛─ ▪▬♦▪⅜№╢

⅜⁸ ─№╢ ─ │ ╠╣≡⅔╡⁸ ─ ─ ╙ ╠╣≡™
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╢⁹ 

 ┘ ꜡Ⱳ♇♩─ ─ │⁸2020 ⌐ 325 ≤ ⌐ ⇔√

⅜⁸ │ ≤⇔≡ 500 ╩ ∫≡™╢⁹ ─ │╗⇔╤ ─꜡Ⱳ

♇♩ ⌐ ⇔≡™╢─⌐ ⇔⁸ ⌐ ≢⅝╢─│ ⌐ ꜡Ⱳ♇♩≢⁸

─ ─ ≤⌂╢≢№╤℮⅜⁸ ─ ⅜ │ ≢№╢≤⇔≡™

╢⁹ 

 ∕─ ꜡Ⱳ♇♩─ ≤⇔≡│⁸ ╩◘ⱳכ♩∆╢↓≤╩ ≤∆╢Ɽ

꞉כ♄▬ꜝ▬ꜛ☺⁸╛♠כ☻♪כ⌂™⇔│◦Ⱶꜙ꜠⁸♃כ☻ⱳכ◄ꜞ◒꜠╛♠כ◦ꜛfi

≢─ ╡꜡Ⱳ♇♩⁸↕╠⌐│ ≢ ↕╣╢꜡Ⱳ♇♩╙↓╣⌐ ╕╣╢⁹ 

 

2. 2. 2- ─♩♇ⱦ☻꜡Ⱳכ◘ 1 2019 - 2020 ≢─ ≤    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

2019 2020 2019 2020

ṕ Ṗ ṕ Ṗ ṕ Ṗṕ Ṗ

A) 93,194 131,839 41% 5,955.1 6,660 12%

7,043 7,273 3% 905.6 952.3 5%

1,311 1,234 -6% 76.6 77.4 1%

4,700 4,970 6% 683.5 729.1 7%

1,032 1,069 4% 145.5 145.9 0%

17,895 34,433 92% 209.7 316.3 51%

8,025 20,588 157% 161.3 235.7 46%

ḯ 181 465 157% 3.1 4.0 29%

1,490 2,732 83% 27.6 53.1 92%

8,190 10,648 30% 17.8 23.5 32%

4,535 5,656 25% 194.7 253.8 30%

2,519 3,069 22% 58.5 69.2 18%

2,016 2,587 28% 136.3 184.6 35%

1,206 1,557 29% 77.4 95.4 23%

32,680 43,519 33% 903.7 1,002.6 11%

ṕ Ṗ 28,174 35,524 26% 669.8 712.1 6%

( Ṗ 2,256 2,797 24% 85.1 113.3 33%

( ) 2,127 2,660 25% 62.9 74.3 18%

1,816 2,187 20% 51.4 61.6 20%

307 351 14% 34.4 41.4 20%

6,518 17,884 174% 3,271.2 3,641.1 11%

200 183 -9% 25.2 22.4 -11%

4,585 5,341 16% 3,188.3 3,538.3 11%

581 6,432 1007% 55.7 70.2 26%

1,152 5,928 415% 2.0 10.2 410%

115 489 325% 28.0 48.0 71%

13,151 14,872 13% 247.2 249.1 1%

830 1,592 92% 10.7 31.6 195%

12,321 13,280 8% 236.5 217.5 -8%

10,051 6,156 -39% 117.4 101.6 -13%
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2.2.3 ─♩♇ⱦ☻꜡Ⱳכ◘↑  ⁸ ─  

 

ⱦ☻꜡Ⱳ♇♩│⁸כ◘↑  ⅜│╢⅛⌐ ↄ⁸∕─ │⁸

≥♩♇ⱦ☻꜡Ⱳכ◘ ⇔≡∕─ ⅝↕⅜ ⌂∫≡™╢⁹╕√⁸ ♇ⱦ☻꜡Ⱳכ◘↑

♩│⁸ ≤ ⅜♩כꜟ ↄ ⌂╢ ↑⌐ ↕╣≡™╢⁹↓╣╕≢─≤↓╤⁸

│♩♇ⱦ☻꜡Ⱳכ◘↑ ⌐⁸ ꜡Ⱳ♇♩─ ≢№╡⁸ ꜡Ⱳ♇♩⁸

( ⌐ ╡)꜡Ⱳ♇♩⁸ ( ⌐ⱪכꜟ )꜡Ⱳ♇♩ ⅜ ╕╣╢╒⅛⁸ ╛

≢─◔▪ ↑꜡Ⱳ♇♩ ╙ ⇔≡™╢⁹ 

 2020 ─ ↑꜡Ⱳ♇♩─ │ 3 ─ 1,900 ╩ ⅎ√⁹∕─ │ 15

─ 44 ♪ꜟ≢№∫√⁹∕─℮∟⁸ ꜡Ⱳ♇♩│ ─♩♇ⱦ☻꜡Ⱳכ◘↑

─ ≢⁸2020 ⌐ 1,850 6 ⁸43 ♪ꜟ ⅜ ↕╣√⁹

꜡Ⱳ♇♩│⁸5 ─ 1,720 ╩ ⅎ⁸24 ♪ꜟ≤⌂∫≡™╢⁹ 

ↄ─▪ⱷꜞ◌⁸▪☺▪ ┘ ─ ⅜↓─ ─꜡Ⱳ♇♩╩ ╡ ∫≡⅔╡⁸ ₁⌂

♃▬ⱪ⌐ ⇔⁸ ≢⁸ ─ ⅜ ≢⅝╢≤⇔≡™╢⁹ ꜡

Ⱳ♇♩│⁸ ⁸ ╡꜡Ⱳ♇♩⅜ ≢⁸2020 ⌐│ 14 ♪ꜟ( 13 )⌐ ∆╢

970,000 13 ⅜ ↕╣√⁹ 

꜡Ⱳ♇♩≤⇔≡│⁸ ⌐ⱪכꜟ ꜡Ⱳ♇♩≢⁸2020 ─ │ 29 ─

25 3,000 ≢⁸4 2,700 ♪ꜟ 27 ⌐ ⇔≡™╢⁹ ⇔⁸↓─꜡Ⱳ♇♩│

─ ∞↑⅜ⱪכꜟ╩ ⇔≡™╢↓≤≢⁸꜡Ⱳ♇♩ ╟╡ ⅛⌐ ↕⌂ ≤⇔≡

™╢⅜⁸2024 │ 15 ─ ╩ ╪≢™╢⁹ 

 

 

2. 2. 3- ─♩♇ⱦ☻꜡Ⱳכ◘↑ 1 2019 - 2020 ≢─ ≤    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

 

2019 2020 2019 2020

ṕ Ṗ ṕ Ṗ ṕ Ṗṕ Ṗ

ọṖ 18,506,770 19,075,876 3% 3,851.1 4,428.8 15%

17,399,932 18,455,017 6% 3,693.0 4,292.7 16%

16,344,992 17,231,847 5% 2,093.9 2,444.3 17%

858,405 968,899 13% 1,262.6 1,421.1 13%

195,285 252,771 29% 336.1 426.8 27%

1,250 1,500 20% 0.4 0.5 25%

1,104,295 617,031 -44% 148.7 125.3 -16%

949,153 123,329 -87% 68.3 29.5 -57%

155,142 493,702 218% 80.4 95.7 19%

1,884 3,072 63% 9.0 10.5 17%

659 756 15% 0.4 0.3 -25%
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≤ ⅜ ⌐ ⇔≡™╢⌐╙ ╠∏⁸ ↑ ┘ ꜡

Ⱳ♇♩│⁸2 ⌐ ⅝⌂ ⱪ≢№╢⁹2020כꜟ◓─♩♇ⱦ☻꜡Ⱳכ◘↑ ⌐│⁸1

2,500 ♪ꜟ 16 ⌐ ∆╢ 61 7,000 44 ⅜ ↕╣√⁹ ⌐

꜡Ⱳ♇♩│ 3 ─ 494,000 218 ≤⌂╡⁸9,600 ♪ꜟ 19%⌐ ⇔√⁹

꜡Ⱳ♇♩⅜╟╡ ⌂ ⌐⌂╢⌐≈╣≡⁸↓─ │ ≢ ─

⅜ ╕╣╢⁹ 

◔▪ ─ ꜡Ⱳ♇♩│⁸ ─ ≢ ⇔≡™╢♬♇♅ ≢⁸2020 │

1,050 ♪ꜟ 17% ─ ⁸3,100 63%⅜ ↕╣≡™╢⁹↓─ ≢│ RaaS

⸗♦ꜟ╩ ⇔≡™╢ ⅜ ≈⅛№╢↓≤│ ╠╣≡™╢⅜⁸↓─ⱦ☺Ⱡ☻⸗♦ꜟ╩

⌐ ∆╢⌐│ ⅜♃כ♦╢⅝≢ ≤⇔≡™╢⁹ 

 

2.2.4  ♩♇ⱦ☻꜡Ⱳכ◘

 

 2020 ⌐│⁸◘fiⱪꜞfi◓↕╣√ ─♩♇ⱦ☻꜡Ⱳכ◘ 41 Ɽ⁸20♇꜡כꜜ⅜

⅜▪ⱷꜞ◌⅛╠⁸∕⇔≡ 39 ⅜▪☺▪⅛╠≢№∫√⁹ ⌐ ♇ⱦ☻꜡Ⱳכ◘↑

♩─ 73 ⅜( )▪ⱷꜞ◌≢⁸20 ⅜▪☺▪⁸∕⇔≡ ⅛ 7 Ɽ≢№∫√⁹♇꜡כꜜ⅜

◖꜡♫►▬ꜟ☻─Ɽfi♦Ⱶ♇◒─ ⅛╠─ ─ 1≤⇔≡⁸▪☺▪─ ⅜ ◘

─♩♇ⱦ☻꜡Ⱳכ 3 ( 19,300 ⁸ 185 )╩ ⇔√↓≤⅜№→╠╣╢⁹ 

↓─ ≢─▪☺▪─ ─◦▼▪│⁸2019 ─ ⅜ 38 ⅛╠ 2020 ⌐

│ 56 ┼≤ 18 ─ ─╠⅛Ɽ♇꜡כꜜ⁹√∫⌂≥ │⁸39 ⇔≡ 13,000

≤⌂∫√⅜⁸◦▼▪│ 14 ⇔√⁹∕⇔≡▪ⱷꜞ◌─ │ 20 ─ 2,200

─ ꜡Ⱳ♇♩╩ ⇔√⅜⁸↓─ ─◦▼▪│╦∏⅛ 6 ≤ ─ 10 ⅛╠

4 ⇔√⁹ 

 ≤ │⁸ ≢♩♇ⱦ☻꜡Ⱳכ◘≡∫√╦⌐ ⇔≡™╢ ≢№╢⁹2020

─╠⅛Ɽ♇꜡כꜜ⁸│⌐ ─ │ 65 ⇔⁸ 23,500 ≤⌂╡⁸↓─

─ ─◦▼▪⅜ ─ 44 ⅛╠ 53 ⌐ ⇔√⁹▪ⱷꜞ◌│ 2020 ⌐ 35 ─╒╓

11,700 ─ ≢⁸∕─◦▼▪│ 27 1 ≢№╢⁹ ⌐▪☺▪⅛╠─

│⁸15 ⇔ 8,300 ≢⁸∕─◦▼▪│ 19 11 ≢№∫√⁹ 

 ꜡Ⱳ♇♩ │⁸▪☺▪─ ╟╡ ⅜ 800 ≤ ⌂ ┘─ ⅜

№∫√⁹∕─ │ 11,700 ≤ ≢ ↕╣√ 66 ─◦▼▪≤⌂∫≡⅔╡⁸

∕─╒≤╪≥⅜ꜞⱢⱦꜞ♥כ◦ꜛfi │ ≢⁸ │ ─ ≢

↕╣≡™╢╙─≢№╢⁹∕─ ─◌ꜞⱤ≤▪ⱷ♇꜡כꜜ⁸ ─ │ ╣╙

⇔√⅜⁸ ◦▼▪│ ⇔⁸∕╣∙╣(19 ⁸ 29 ⁸(15 ⁸ 17 ≤⌂∫√⁹ 

 ≢│⁸▪ⱷꜞ◌⅜ ◦▼▪≤⇔≡ 51 ⁸ │╒╓ ∂ 48 ≤ ≢№╢

⅜⁸▪ⱷꜞ◌─ │ 43 ─ 7,650 ≢№∫√─⌐ ⇔⁸ ⅜ 7 ─ 7,100

≢№∫√⁹ 
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2. 2. 4- ─♩♇ⱦ☻꜡Ⱳכ◘ 1 2019 - 2020 ≢─    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

2. 2. ─♩♇ⱦ☻꜡Ⱳכ◘ 5 ♃▬ⱪ⌐╟╢  

 

 IFR─◘כⱦ☻꜡Ⱳ♇♩ ≢│ ╘≡⁸ ─ ↔≤─ ╩ ∫≡™╢⁹

─ ⅝↕⌐ ╩♃כ♦⁸╘√╢№⅜™ ↑≤ ⌐♩♇ⱦ☻꜡Ⱳכ◘ ↑≡™╢⁹

⁸≢♃כ♦ꜟↄ╕≢◘fiⱪ№⁸│♃כ♦ ⌂ ╩ ⇔√╙─≢│⌂™⁹ 2. 2. 5-

1⁸2⌐╙№╢╟℮⌐ ↑≤ ─ ◓fiꜞכ꜡⌐ │№╢⅜⁸2020 ─

꜡Ⱳ♇♩≢─ ─ │ 10 ≢∕─ │ ꜡Ⱳ♇♩≤ ꜡Ⱳ♇♩≤⌂∫≡™

╢╒⅛⁸ ─ ⌐│ ─╙─╙№╢⁹ 

 ╛∕─ ─ │⁸ ꜡Ⱳ♇♩ ─ 5 ╩ ╘≡™╢⁹ │◘fiⱪꜟ

─ 3 ╩ ╘≡™╢⅜⁸↓╣⌐│⁸ ─ꜞⱢⱦꜞ╛ ⅜ ⇔≡ ╩◘ⱳכ

♩∆╢√╘─╙─⅜№╢⁹ ♃▬ⱪ│ ⌐⁸ ⁸ ⁸ ⁸↕╠⌐│ ≢

↕╣╢ ⱦ⁹╢№≢ꜟ◒כ 

↑꜡Ⱳ♇♩─ 97 │╣↓fi◓♃▬ⱪ≢⁸ꜞכ꜡⁸│( ╠⅛⌐

↑─ ⌂꜡Ⱳ♇♩ ≤⇔≡─꜡Ⱳ♇♩ ≤─ ╩ ⇔≡™╢⁹꜡Ⱳ♇♩

╡ ⁸꜡ Ⱳ♇♩ⱪכꜟ ⁸ ꜡Ⱳ♇♩ ┘ ─꜡Ⱳ♇♩◖fiⱤ♬○fi≤

꜡Ⱳ♇♩╙꜡כꜞfi◓♃▬ⱪ≤ ⌂↕╣╢⁹ 

╕√⁸ ↑꜡Ⱳ♇♩─↔ↄ │ ꜡Ⱳ♇♩≤ ⌂↕╣╢⅜⁸↓╣╠│ ⌐⁸

꜡Ⱳ♇♩≢─◔▪≤ ⌐ ꜡Ⱳ♇♩╙ ╕╣╢⁹ ⱬכ☻≢│⌂™

↑꜡Ⱳ♇♩│ ⅛≢№╢⁹ 

2019 2020 2019 2020 2019 2020 2019 2020

1,108,902 1,327,812 13,266,518 14,910,004 4,131,350 3,738,060 18,506,770 19,075,876

38,931 53,538 19,268 26,594 34,995 51,707 93,194 131,839

9,334 13,004 1,805 2,107 6,756 19,259 17,895 34,433

14,300 23,543 8,621 11,677 9,759 8,299 32,680 43,519

3,145 3,382 2,069 2,767 1,304 11,735 6,618 17,884

164 141 5,345 7,650 7,642 7,081 13,151 14,872

11,988 13,468 1,428 2,330 9,534 5,333 22,950 21,131

6% 7% 72Ṿ 73Ṿ 22Ṿ 20Ṿ 100% 100%

42% 41% 21Ṿ 20Ṿ 38Ṿ 39Ṿ 100% 100%

52% 38% 10Ṿ 6Ṿ 38Ṿ 56Ṿ 100% 100%

44% 54Ṿ 26Ṿ 27Ṿ 30Ṿ 19Ṿ 100% 100%

48% 19Ṿ 32Ṿ 15Ṿ 20Ṿ 66Ṿ 100% 100%

1% 1Ṿ 41Ṿ 51Ṿ 58Ṿ 48Ṿ 100% 100%

52% 64Ṿ 6Ṿ 11Ṿ 42Ṿ 25Ṿ 100% 100%

/
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2. 2. 5- ─♩♇ⱦ☻꜡Ⱳכ◘ 1 ♃▬ⱪ≢─    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

2. 2. 5- ─♩♇ⱦ☻꜡Ⱳכ◘↑ 2 ♃▬ⱪ≢─    

: ꜡Ⱳ♇♩ IFR)₈World Robotics 2021₉╟╡  

 

 

2.2. 6 ≢─ ꜡Ⱳ♇♩─ ⅜  

 

꜡Ⱳ♇♩ │ 2022 1 27 ⌐⁸2021 ─ ꜡Ⱳ♇♩

ⱬכ☻ ⅜ 2.96 ─ 9,405 ≢ ╩ ⇔√≤ ⇔√⁹ ◖꜡♫►

▬ꜟ☻╛ ─ ⅜ ∆╢⅜⁸ ╛ ─ ⌐ ∆╢√╘─

│☼כ♬ ≢№╢⁹ ─ ≤ ╩ ╘√ 21 │ 27.7

─ 1 970 ≤⌂╡⁸ ─ 1 ⅎ╩ ╗⁹ 

 21 10- 12 ─꜡Ⱳ♇♩ ⱬכ☻ │⁸ 3.9 ─ 2 310

≢ 6 ─ ≤⌂∫√⁹ ⁸ ─ │≤╙⌐ 20 ╩

ⅎ╢ ≢№╢⁹ │ ⌂≥╩ ╗ ↑⅜ 41.6

≤ ⌐ ┘√⁹ │ ↑⅜ ™ ≢ 34.9 ─ ≤⌂∫√⁹ 

 ꜡Ⱳ♇♩⅜ V ╩ →≡™╢⁹ ≤ ◖꜡♫►▬ꜟ☻─ ≢

2019- 20 │ ⅜ ⌐ ∟ ╪∞⅜⁸ ─ ⌐ ℮Ᵽ♇♥ꜞכ╛

⌂≥─ ⌐⅔↑╢ ╩ ╡ ╖⁸21 ⅛╠│ ↕╩ ╡ ⇔≡™╢⁹

2019 2020 2020/2019 2019 2020

93,194      131,839    +41% 100% 100%

85,329      114,040    +34% 92% 85%

68,979         93,544         +36% 74% 71%

11,592         13,415         +16% 12% 10%

4,758           7,081           +49% 5% 5%

1,935       2,747       +42% 2% 2%

4,002       3,409       -15% 4% 3%

1,928       11,643      +504% 2% 9%

2019 2020 2020/2019 2019 2020

18,506,770 19,075,876 +3% 100% 100%

18,492,522 19,075,132 +3% 100% 100%

17,423,316    18,475,788    +6% 94% 97%

3,747           3,269           -13% 0% 0%

1,066,459     596,075       -44% 6% 3%

14,248      744          -95% 0% 0%
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∆╢ ╛ ⅜ ⅎ⌂™ ◖꜡♫┼─ │ ↄ⅜⁸22 ╙ ─ ⅜

≢⅝╢⁹ 

─ │ 27.8 ─ 8 403 ≢ 3 ┬╡⌐ ⇔√⁹↓─℮∟

↑│ 10.4 ─ 1 856 ≢ 2 ┬╡─ ≤⌂∫√⁹ ─℮∟

↑│ 23.5 ─ 557 ⁸ ↑│ 3.8 ─ 579 ≢№∫√⁹ 

 ⁸ │ 20 ⅛╠ ⌂ ⅜ ╩↑╪ ⇔⁸ ╙ ⅜ ™≡™╢⁹

│ 33.7 ─ 6 547 ≤ ┘√⁹ ≢│ 29.1 ─ 2 795

≢№∫√⁹ ↑⅜ ≤⌂╢ │ 41.3 ─ 813 ≢№∫√⁹ 

 22 │ 21 ╟╡↕╠⌐₈►▫☼◖꜡♫₉─ ⅜ ⇔⁸ ◖꜡♫≢ ⇔√ ─

⅜ √╣╢⁹ ꜡Ⱳ♇♩ ─ │₈21 12 ╙

─ │ ∟≡⌂™⁹ ╩ ∂≡ 22 │ ™ │⌂™₉≤↕╠⌂╢ ⌐ ╩

⇔√⁹21 ⅛╠─ ╙№╡₈ ⌂ↄ≤╙ ╕≢│ ™₉≤ ↑╢⁹ ─

│ ≢№╢ ╛ ה ≢─꜡Ⱳ♇♩ ─ ╩ ╗⁹₈

│ ⇔≡⅔╡⁸ ™⌐ ⇔≡™╢₉≤ ╢⁹ 

ⱨ□♫♇◒─ │₈꜡Ⱳ♇♩│ ™ ⅝ ™⅜ ™≡™╢₉≤ ╢⁹ ≢│

╕╢ ⌐ ∆╢√╘⁸ ─ ⅝ →╙ ⌐ ╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 2.6- 1 ꜡Ⱳ♇♩  
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2.3 ─꜡Ⱳ♇♩  

 

2.3.1 ₒ⸗ⱡ≠ↄ╡ ₓ ┼─ AI  

 

ⱪכꜟ◓─ Ⱪ│⁸כꜙ◐▬▪▬◄╢№≢ ┼─ AI ⌐

╡ ╗⁹2020 9 ⅛╠│꜡Ⱳ♇♩─Ⱨ♇◐fi◓ ⌐ ≢⅝╢ AI⸗♦ꜟ╩ ∆╢

₈Ᵽꜝ ╖Ⱨ♇◐fi◓ ₉─ ╩ ⁹21 9 ⌐│ ⌐ ⌂ ╩ ⌐

⇔⁸ ╩ ∆╢₈ ₉╙ ∆╢⁹AI ≢↓╣╕≢ ≢⅝≡™

⌂™ ─ ╩ ╘╢⁹ 

 FA ⌐⅔↑╢ AI ╩ Ⱪ∞⅜⁸כꜙ◐▬▪▬◄⅜─╢∆

│₈AI│♦כ♃⅜⌂™≤ ╕╠⌂™⁹ ─ ⅜№╢⌂╠∕∟╠─ ⅜ ™⁹AI│⸗ⱡ

≠ↄ╡─ 1 ≢│⌂™₉≤⅝∫┐╡⁹ 

↕╠⌐₈ ⌐≤∫≡│ AI ─╟℮⌂ ⌂⸗ⱡ╟╡╙ ה ⌂≥ ⅛⌂⸗ⱡ─

⅜ ⌐│ ™≡™╢₉≤ ↑╢⁹∕╣≢╙ ⌐│ ⌂ ⅜№╢↓≤│ ⁹

↓─ │Ⱪכꜙ◐▬▪▬◄╩ ∆╢⁹ 

 ─◖▪ ≢№╢▪ꜞ○ⱶ≢│⁸ ∆╢√╘─ AI∞↑≢⌂ↄ⁸♦כ♃ ─

⌐ AI╩ ∆╢⁹ ꜟ♃☺♦╩♃כ♦⌂ ≢ ⌐ ⁹AI╩ ⇔≡ ⌐ ™

⌐♃כ♦⌂ꜟ▪ꜞ ≠↑⁸ ╠⅛♃כ♦ AI╩ ∆╢⁹ 

 20 9 ⅛╠ ⇔√₈Ᵽꜝ ╖Ⱨ♇◐fi◓ ₉│⁸꞉כ◒─≈⅛╖ ╩ ∆╢╙

─⁹ ∞↑≢⌂ↄ ╛ ⌂ ╙ ⁹╕∏⁸Ᵽꜝ ╖꞉כ◒─ ♦

fiꜛ◦כ꜠ꜙⱵ◦╩♃כ ≢ ⌐ ⁹ ⌐♃כ♦ ⁸꞉≡⇔⌐♃כ♦™ ╩◒כ

⇔≡≈⅛╘╢ ╩ ∆╢⁹ ≢Ⱨ♇◐fi◓─√╘─ AI⸗♦ꜟ╩ ∆╢⁹

↓╣⌐╟╡⁸ ╛ ─ ╡ ⅎ⅜ ⌐⌂╢⁹ 

 21 9 ⅛╠│ ↑─ ╙ ╘√⁹ ⌐ ╩♃כ♦ ⇔⁸ ≢

⌂ ─√╘─ AI⸗♦ꜟ╩ ∆╢⁹ ─꜡Ⱳ♇♩ꜝ▬fi≢ ⇔√

⁸ ─ ⇔ │ 0 ╩ ⇔⌂⅜╠⁸ ╩ ≤ ∆╢ ╩ ∆╢⁹ 

─Ⱪ≢│▪ꜞ○ⱶכꜙ◐▬▪▬◄  ⅎ ╩ ⇔√ AI ─ ╩ ℮⁹

⁸ ─ ╠⅛♃כ♦ ╩ ─fiꜛ◦כꜙꜞ♁╢∆ ╙ ╘≡™╢⁹ 

 

 

 

 

 

 

 

 

2. 3.1- 1 AI╩ ⇔√Ⱨ♇◐fi

◓  
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2.3. 2 ₒ⸗ⱡ≠ↄ╡ ₓ ♀꜡⌐ ↑≡ ꜡Ⱳ  

 

○ⱶ꜡fi│⁸☿fi◘כ╛☻◌ꜝ꜡Ⱳ♇♩⁸ ⌂≥╩ ∆╢

─ ⌐╟╢ ╩ 2023 3 ⌐╙♀꜡⌐∆╢⁹ ꜡Ⱳ♇♩ AMR 11

╩ ⇔⁸ ╛ꜝ▬fi ⌂≥ ╩ ∆╢⁹ 

─ ⁸ ╕∫√ ⌐ ∆╢√╘ ⅜ꜝ▬fi ⌐ ∆╢ ⌐№╢⁹꜡ Ⱳ

♇♩≢ ∆╢↓≤≢ ⅜ ╖⁸ ⌐╙╟╢⅜ ≤ ╩ⱶ▬♃♪כꜞ≡═

80 ≢⅝╢⁹ ⌐⅔↑╢☻ⱴכ♩ ─⸗♦ꜟ ─ ≈≤⌂╢⁹ 

○ⱶ꜡fi≢│ AMR╩₈⸗Ᵽ▬ꜟ꜡Ⱳ♇♩₉─ ≢ ∆╢⁹ ╛ ╙ ≢

∫≡⅔╡⁸ ─ ╩ ╘√ ⌂ ╩ ∆╢⁹⸗Ᵽ▬ꜟ꜡Ⱳ♇♩─ │ 60

◐꜡⁸90◐꜡⁸250◐꜡⁸1500◐꜡◓ꜝⱶ─ 4 ╩ ∆╢⅜⁸ ≢│ 60◐꜡≤ 90

◐꜡─⸗Ᵽ▬ꜟ꜡Ⱳ♇♩╩ ⇔⁸ ─ ╩ ⇔≡™╢⁹ 

≢│ 17 ⅛╠⸗Ᵽ▬ꜟ꜡Ⱳ♇♩╩ ∆╢⁹ │ 10 ─꜡Ⱳ♇♩⅜

ה ╩ ⅜↑≡™╢⁹ ⅎ┌☿fi◘כ─Ⱨ♇◐fi◓╛ ╖ ≡⁸ ≢│

◦☻♥ⱶ≤꜡Ⱳ♇♩◦☻♥ⱶ╩ ⁹ ⅛╡ ╩ ⅎ∏꜡Ⱳ♇♩⅜ ∆╢⁹ 

꜡Ⱳ♇♩⅜ ╠ ⇔√ ≤ ╠⇔ ╛כ♫ꜗ◐☻כ◙כ꜠╠⅜⌂∑╦ ☿fi◘

≢כ ╩ ⇔⁸ ≤ ╩ ∆╢⁹ ─ ≢│◄꜠ⱬכ♃כ╛ ♪▪

≤╙ ⁹⸗Ᵽ▬ꜟ꜡Ⱳ♇♩ ≢◄꜠ⱬכ♃כ─ ╡ ╡╩ ℮⁹ ╛ ─⸗Ᵽ▬ꜟ꜡Ⱳ

♇♩≤─∆╣ ™╙ ∆╢⁹ 

22 ⌐│⸗Ᵽ▬ꜟ꜡Ⱳ♇♩╩ 1 ⇔⁸ ≈─ ─ ╩╕⅛⌂℮⁹⸗ⱡ─

≤™℮ ∏ ∞⅜ ╩ ╕⌂™ ╩꜡Ⱳ♇♩⌐ ∑⁸ ╛ ⁸

⌂≥╩ ≢ ™⁸ ╛ ≢ ╕╢ ⌐ ⁹2 ╩ ⅎ╢

─ ╩ ╢⁹ 

 

  

 

 

 

 

 

 

 

 

 

 

 

2.3. 2- 1  

꜡Ⱳ≢ ╛ ─⸗Ᵽ▬ꜟ꜡Ⱳ≤─

∆╣ ™╙  
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2.3. 3 ₒ⸗ⱡ≠ↄ╡ ₓ ⌂꞉כ◒⌐ ∆╢Ɫfi♪ 

 

THK│⁸≥╪⌂ ꞉כ◒ ≢╙ ה ≢⅝╢₈⌂╠™Ɫfi♪◦ꜞ₉☼כ─

╩ ⇔√⁹ ꜡Ⱳ♇♩Ɫfi♪₈TNH₉≤⇔≡ ∆╢⁹꞉כ◒↔≤⌐ Ɫfi♪╩

ה ∆╢ ⅜⌂ↄ⌂╢⁹╕√⁸꜡ Ⱳ♇♩╩ ⇔√ ⌐⅔↑╢Ɫfi♪ ╙

⌐⌂╢√╘⁸ ─ ≤ ⌐╟╢◖☻♩♄►fi⅜ ≢⅝╢⁹

─ ≢╙ ⌐ ∆╢⁹ 

 TNH│ 12 ─◦ꜗⱨ♩⅜꞉כ◒─ ⌐ ╦∑≡ ⇔⁸ ↕╣╢√╘≥╪⌂ ⌐╙

⁹12 ─ Ɽ♇♪≤ ⇔√ ╡ ≢꞉כ◒╩ ∆╢₈⌂╠™ Ɫfi♪₉

≤⁸꞉כ◒─ ≤ ╩ ⌂₈⌂╠™◓ꜞ♇ⱪⱢfi♪₉⁸ ⌐ ╦∑≡◌

☻♃ⱴ▬☼ ⌂₈⌂╠™ꜚ♬♇♩₉─ 3 ╩ ∆╢⁹ 

 ⌂꜡Ⱳ♇♩Ɫfi♪│⁸꞉כ◒─ ⌐ ╦∑≡ ─Ɫfi♪╩ ╡∕╤ⅎ╢

⅜№∫√⁹∕─√╘ ─ ╛ ─ ⌂≥⁸ ≤◖☻♩╩ ∆╢─⅜

≤⌂∫≡™√⁹TNH│ ╛ ⁸ ⌐ ⅎ⁸ⱪ꜠☻ ⁸ ⁸ ⌂≥↕╕↨╕

⌂ ה ≢─ ╩ ⇔≡™╢ 

 

 

 

 

 

 

 

 

 

 

2.3. 4 ₒ⸗ⱡ≠ↄ╡ ₓ200ϴ⌐ ⅎ╢◗ⱶ Ɫfi♪ ⌐ ↄ  

 

│⁸◄▪≢◗ⱶ╩ ╠╕∑≡ ꞉כ◒ ╩ ∆╢ ─꜡Ⱳ♇♩Ɫfi♪

≢⁸200 ─ ╩ ⅎ√₈MK◓ꜞ♇ⱪ₉╩ ⇔√⁹ ─ Ɫfi♪─

│ 100 ⅜ ≢⁸╟╡ ─꞉כ◒─ ⌐ ⅎ╠╣╢╟℮⌐⇔√⁹

╙ ╣╢⁹ ≢ ⅜ ↄ⁸ ╙ ∆╢◗ⱶ─╖─ ≢ ╗√╘⁸

╩ ⅎ╠╣╢⁹ 

 ꜡Ⱳ♇♩⌐ ⇔√Ɫfi♪─₈ ₉⌐ ∆╢ ─◗ⱶ⅜ ╠╗ ╖⁹ ⅜

™√꞉כ◒─ ⁸₈ ₉1 ╩ ⌐ ⇔ ╣⁸ ╠╕∑√◗ⱶ≤ ─ ╩ ↕∑

≡ ∆╢ ™ ⅜ ⁹ ─₈ ₉≢꞉כ◒╩≈⅛╗╟℮⌐ ∆╢↓≤╙≢⅝╢⁹ 

 ₈ ₉1 √╡ 3◐꜡Ί5◐꜡◓ꜝⱶ╕≢ ≢⅝⁸꞉כ◒─ ╛ ⌐ ╦∑≡

 

2.3. 3- 1  

THK₈⌂╠™Ɫfi♪◦ꜞ₉☼כ 
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╩ ⁹ │ 19Ⱶꜞ⁸22Ⱶꜞ⁸25Ⱶꜞ⁸30Ⱶꜞⱷכ♩ꜟ─ 4 №╡⁸

∕─ ─ ╙ 100 ⅛╠ ↑ ↑╢⁹◗ⱶ│ ↑─ ╠⅛™╙─⅛╠⁸ ↑─

™╙─╕≢ 8 №╢⁹ 

 ─ ↕≤ ⁸◗ⱶ─ ↕╩ ⅎ╢↓≤≢⁸ ™꞉כ◒╛ ╠⅛ↄ ╣╛∆™꞉כ◒⌂

≥ ™ ⌐ ≢⅝╢⁹ ╛◗ⱶ─ ╡ ⅎ⅜ ⌂ ╙ ∞⁹ 

 

 

 

 

 

  

 

 

 

 

2.3.5  ₒ⸗ⱡ≠ↄ╡ ₓ ◖Ⱡ◒♃כ╩  

 

◒ꜝⱲ►│⁸☻ⱴכ♩ⱨ◊fi⌂≥≢ ╦╣╢ ◖Ⱡ◒♃כ─ ╩

≢⅝╢꜡Ⱳ♇♩◦☻♥ⱶ╩ ⁸ ╩ ╘√⁹ ꜟⱩכ◔─ 3 3D

ⱦ☺ꜛfi☿fi◘₈כ◒ꜝ☿fi☻ΊC100₉╩ ™√◦☻♥ⱶ╩ ⁹1◌ √╡ 10

≢ ⅜ ∆╢⁹ ─ ╛⁸◖꜡♫ ≢ ╕╢ ─

⌐☼כ♬√∫™≥ ∆╢⁹ 

◦☻♥ⱶ│ 3Dⱦ☺ꜛfi☿fi◘כ╛ ꜡Ⱳ♇♩Ɫfi♪⁸☿▬◖כ◄ⱪ♁fi ─

꜡Ⱳ♇♩⌂≥≢ ∆╢⁹21 2 ⌐ ⇔√ FA ⱷכ◌

◐▬☿─כ ≤ ⇔⁸◦☻♥ⱶ╩◓ꜟכⱪ≢ ∆╢⁹ 

◖Ⱡ◒♃⁸│כ ╩ ⌐ ≢⅝╢ ה ─◖Ⱡ

│≢ⱨ◊fi♩כⱴ☻⁹כ♃◒ ╦∑≡ 10◌ ⌐ ╦╣≡™╢⁹ ─

╛ ⌐ ≤⇔⁸◒ꜝⱲ►│ ◖Ⱡ◒♃כ─ ╩ ╪≢™╢⁹ 

 

 

 

 

 

 

 

 

2.3. 4- 1  

◄▪≢◗ⱶ⅜ ╠╪∞ ─

₈MK◓ꜞ♇ⱪ₉ 

 

2.3. 5- 1  

╩ ℮꜡Ⱳ♇♩◦☻♥ⱶ 
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☻ⱦכ◘ 2.4 ─  

2.4.1 ₒ◘כⱦ☻ ₓ ꜟ♥ⱱה ↑─ ꞉◗fi  

 

ⱨ☺ⱴ♇◒│ⱱ♥ꜟ╛ ⁸ ↑⌐ ꞉◗fi ╩ ⇔√⁹

─ ↑⌐ ⇔ ™ ⌂≥╩ ⇔√ ⁸ ⇔√™ ⅎ⁹ ☿fi◘

₈LiDARכ כ♄▬ꜝ ₉╩ ∫≡ ╕≢─ ⌂≥╩ ⌐ ⅎ↕∑⁸2 ⅛╠│

≢⅝╢⁹ 70◐꜡◓ꜝⱶ⁹ ╛fiכ▼♅⇔∆ ≢ ꜡Ⱳ♇♩ ⅜

╗─⌐ ⇔⁸ ╛ ─ │ ╣≡⅔╡⁸ ∆╢⁹ 

ⱱ♥ꜟ╛ ╩♩♇◕כ♃⌐ ╘√─│ ⌐ ⇔ ╘√ ꜡Ⱳ│ ↄ⅜ ⌂

≢⁸ ⇔≡╙ ⌐ ⇔™√╘⁹ ╛ⱱ♥ꜟ│ ─ ⅜ ⇔⁸

╙ ≢⅝╢⁹ 

⇔√ ꞉◗fi│ 500Ⱶꜞ× ⅝ 1050Ⱶꜞ× ↕ 1130Ⱶꜞⱷ⁹ꜟ♩כ

꞉◗fi│ ⌐ ∂≡◌☻♃ⱴ▬☼≢⅝╢⁹꞉◗fi≤꜡Ⱳ♇♩│ ≢ ╡ ⇔≡

⁹ ─꞉◗fi╩ 1 ─꜡Ⱳ≢ ≢⅝╢√╘⁸ ⌐ ⅜ ⅎ╢⁹ ─ⱱ♥ꜟ

╛ ≢│ ⌐ Ί ─ ╛ ╩ ≢ ┌⌂↑╣┌⌂╠∏⁸꜡Ⱳ⌐

╟╢ ╩ ∆╢⁹ 

⌐ ╛ ─ ┘ ⇔⅜№∫√ │⁸☿fi◘כ⅜ ⇔≡∕─ ⌐

∆╢⁹ Ᵽ♇♥ꜞכ│ ≢⁸ ⅜ ╣√╠ √⌂ Ɽ♇◒⌐ ↑ ⅎ≡ ╩

↑╠╣╢─╙ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.2  ₒ◘כⱦ☻ ₓ ה ה ה  ꜡Ⱳ ╖ ╦∑  

 

│ 2021 10 ⌐ ⇔√ ◦☻♥ⱶⱪ꜡☺▼◒♩ JSP ≤ ≢⁸

⌐ ╩ ∆╢⁹∆⇔꜡Ⱳ♇♩╛ ╡ ↑꜡Ⱳ♇♩⌂≥ ─

⌐⁸JSP─ ꜡Ⱳ♇♩╛☿ꜟⱨ ꜠☺⌂≥╩ ╖ ╦∑≡⁸ ⌐ ∆╢⁹JSP│

2. 4. 1- 1  

꜡Ⱳ♇♩ 
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ⱢfiⱣכ●כ⌂≥─ⱨ□☻♩ⱨכ♪ ╛ ⅝ ⌐╙ ⅜№╢⁹ ╩ ∂≡⁸

∆⇔ ─כⱤכ☻╛ ⅜ ∞∫√ ╩ →╢⁹ 

 JSP─ ꜡Ⱳ♇♩│ 300 ─ ⅜№╢⁹ ╩ ╘√─│ 3 ≢₈

─♩ꜝⱩꜟ╛ ⁸ ↔≤─◌☻♃ⱴ▬☼≢ ─ ⅜№╢─⅜ ╖₉ JSP⁹ 

╕√☿ꜟⱨ ꜠☺│ ≢─ ⌐ ─ ∟─☻ⱴכ♩ⱨ◊fi≢╙

≢⁸ ─ ╡ ↑꜡Ⱳ♇♩⌂≥≤ ╖ ╦∑╢↓≤≢₈ ⅛╠ ⁸ ⁸

╕≢ ⇔√ ◦☻♥ⱶ╩ ≢⅝╢₉ ≤⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

2.4. 3 ₒ◘כⱦ☻ ₈x꜡Ⱳ♇♩♦ꜞⱣꜞכ ₉  

 

2022 2 ⁸ ╛ⱪכꜟ◓ ⁸ZMP⌂≥ 8 │⁸₈꜡Ⱳ♇♩♦ꜞⱣꜞכ ₉

╩ ⇔√⁹ ꜡Ⱳ♇♩⅜ ╩ ∆╢√╘─ ─ ╛ ⌂≥─

╖ ╡⌐ ╡ ╗⁹ ─ ™ ⌂≥ ⌐⅔↑╢ ╩ ∆╢

≤⇔≡ ꜡Ⱳ♇♩─ ╩ ∆⁹ 

│↓─╒⅛⁸TIS⁸♥▫▪ⱨ◊⁸כ ⁸Ɽ♫♁♬♇◒⁸ⱱfi♄⁹ ╙

╛ ╩ ╛⇔⁸꜡Ⱳ♇♩♦ꜞⱣꜞכ─ ╩ ∆╢⁹ 

│꜡Ⱳ♇♩♦ꜞⱣꜞכ╩ ⌐ ⇔⁸ ₁─ ╩ ↕∑╢↓≤⅜ ⁹╕∏

│ ≤●▬♪ꜝ▬fi╩ ∆╢⁹ ⅜ ⌂≥≢ √ ╩ ∆╢⁹

≤ ╩ ─☻ⱦכ◘√⇔ ╩ ∆╢⁹ 

ה ─ ꜡Ⱳ♇♩│⁸ ⅜ ↕╣≡™╢⁹ ─ ⌐

↑╢ ≢ ↄ ⅜ ⌐ ↕╣╢⁹ ≢│ ─ ╕≢⌐ ⌂≥╩

∆╢⁹ 

─ ⱪכꜟ◓ │₈ ◖ⱴכ☻ │ ─

▬fiⱨꜝ⌐⌂∫≡™╢⁹2022 ╩꜡Ⱳ♇♩♦ꜞⱣꜞכ ≤∆╢⁹ 

 

 

2. 4. 2- 1  

╡ ↑꜡Ⱳ♇♩ ⌐⁸☿

ꜟⱨ꜠☺╛ ꜡Ⱳ♇♩ ╩

╖ ╦∑≡ ╩ ∆╢ 
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2.4.4 ₒ◘כⱦ☻ ₓ ꜡Ⱳ╩ ↑ ה   

 

 ꜚ◌▬ │⁸ ╛ ↑⌐ ⇔≡⅝√◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩₈Ⱳ♇◖

◄⸗₉╩⁸ ↑⌐╙ ╩ ⇔√⁹₈Ⱳ♇◖◄⸗ APIs ☼▬▪כⱧכ◄ ₉≢⁸ ◖

fi♥fi♠ ←⌂≈≥☻ⱦכ◘ꜟ♃☺♦╛ ╩ ╡ ╪∞⁹ 

 LAN⌐ ⇔⁸ ─ ↑ ↑≢ ⅜ ⇔ ╩ →√ ⁸ ⌐₈A ─

↕╪⅜ ╕⇔√₉≤♅ꜗ♇♩◦☻♥ⱶ≢ ⇔√╡⁸ ─ ╡ ≢ ⇔√

╡∆╢ ╩ ⇔≡™╢⁹ ◖꜡♫►▬ꜟ☻ ─ ♩כ⸗ꜞ─≢

⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

2.4.5  ₒ◘כⱦ☻ ₓAI ꜡Ⱳ⅜  

 

LIXIL ≢ⱶכꜟכꜛ◦│ ⌐ AI ꜡Ⱳ♇♩╩ ∆╢ ─ ╩ ∫√⁹꜡

Ⱳ♇♩⅜◦☻♥ⱶ◐♇♅fi─ ╩ ∆╢⁹ ╩ ∂⁸♦☺♃ꜟ≤ꜞ▪ꜟ╩ ⇔√

─☻ⱦכ◘ ⌐≈⌂→╢⁹ 

 ◐ꜘⱡfiⱴכ◔♥▫fi◓☺ꜗⱤfi⌂≥≤ ⇔≡ ∆╢⁹꜡ Ⱳ♇♩│⁸ ⌐♃♇♅Ɽ

2. 4. 4- 1 ꜚ◌▬  

₈Ⱳ♇◖◄⸗ APIs₉ 

 

2. 4.3 - 1  

─ ꜡Ⱳ♇♩≤ 8  
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Ⱡꜟ⅜ ™≡⅔╡⁸ │ ⌐♃♇♅ⱤⱠꜟ─ ≢ ╩ ∂√ ╛ ─

⌂≥⅜ ↑╢⁹ 

≡⇔≥ⱶ₉כꜟכꜛ◦♩▬♫ⱶ≢│₈כꜟכꜛ◦ ╩ ⅛⌂™ ╩ ↑⁸

⅜ ⌐ ≢⅝╢ ╖╩ ∫≡™√╘⁸꜡ Ⱳ♇♩╩ ∆╢↓≤≢⁸ ⅜

∆╢⅛⌂≥╩ ⅛╘╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

2. 5 ICT ICTה ─  

 

2.5.1  ₒICT ₓ6GΊ ─  ≤  

 

NTT♪◖⸗⅜ Ⱡ♇♩꞉כ◒╩ ⇔≡ ─ ╩ ⌐ ∆╢ ─ ╩ ╘≡

™╢⁹2030 ─ ⅜ ╕╣╢ 6 6G ─ ⌐╟╡⁸ ─ ╛

⅝╩ ⌐™╢ ┼ ⌐ ⅎ╢↓≤╩ ∆⁹ 

∆╣┌⁸ ─ ╛ ⌂≥─ ╩ ⌐ ≢⅝╢ ⅜ ≡ↄ╢⁹

─ ⌐ ⌂ ─ ≤™∫√ ╩ ╡ ⅎ⁸ ™ ↄ ⌐ ≠↑╢⅛ ↕╣

╢⁹ ─ ─ ╩⁸ Ⱡ♇♩꞉כ◒─ ⅜ ⅎ╢Ί⁹♪◖⸗⅜ 2021 11

⌐ ⇔√ ₈5G─ ≤ 6G₉─ ⌐│⁸↓─╟℮⌂ ⅜№╢⁹ 

 ⅜ ≢ ⅎ√ ╩ ⌐ ↕∑╢╕≢─ │⁸ 20Ⱶꜞ ≤↕╣╢⁹ ⁸♪

◖⸗│ 6G⌐⅔™≡⁸◄fi♪♠כ◄fi♪ E2E⁸ ─ ≢ ╩ 1Ⱶꜞ ⌐

ⅎ╢↓≤╩ ⁹∕℮⌂╣┌⁸ ─ ╩ ┼ ⌐ ⅎ╠╣╢ ╙ ╕╢⁹ 

♪◖⸗│↓℮⇔√ⱦ☺ꜛfi⌐ ℮ ≢⁸ ─ ⅝╩ ⌐ ∆╢√╘─ ╩

⇔√⁹☿fi◘כ⌂≥≢ √ ⁸╩♃כ♦ ╛꜡Ⱳ♇♩⌂≥⌐ ⅎ╢ ⌐ ™╢⁹

ⅎ┌ ─ ─ ╩ ⇔⁸∕╣≤ ∂╟℮⌐꜡Ⱳ♇♩▪כⱶ╩ ⅛∑╢⁹Ⱨ▪ⱡ ─

⌐⁸ ⌐╟╢ ≤ ∂ ─ ⅝╩↕∑╢↓≤≢⁸ ╩ ∆≤™∫√ ╙

ⅎ╠╣╢⁹ 

 √∞⁸₈☿fi◦fi◓ │ fiꜛ◦כ◄ꜙ♅◒▪⁸╙≢ ⅜ ⌐≢⅝⌂™⁹

2. 4. 5- 1 

AI ꜡Ⱳ╩  ⱶכꜟכꜛ◦╢∆
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─♦Ᵽ▬☻⅜ ₉ ♪◖⸗ ⌂ ⅜ ≤™℮⁹ ─ ─╟℮⌂ ⌂

⅝╩ ≢ ↕∑╢√╘─ ─ ╩ ╘╠╣╢⅛│⁸ ≢│ ⅎ⌐ↄ™⁹

⅜ ∆╢ ⌐│ ⅜ ╦╣╢⁹ ╛ ─ ≢ ⅜⌂™⅛─ ╙ ╘

╠╣∕℮∞⁹ 

 ∕↓≢♪◖⸗│♦Ᵽ▬☻ ↑⌐⁸ ┼ ⌐ ≢⅝╢♁ⱨ♩►◄▪ ◐

♇♩ SDK─ ╩ 2022 ⌐ ╘╢ ⁹ ╛ ─ ⌐ ╢™ ╩ ╛∆

™∞⁹ ─ ╩ ─☻ⱦכ◘╢∆ │⁸5G≢╙ ⌂ │ ⌐ ⇔√™

ⅎ≢⁸2025 ─ ≢─ ─⅔ ╙ ⌐ ╣≡™╢⁹ 

 ♪◖⸗│ ─ⱦ☺ꜛfi╩ ≢ ∆╢↓≤│ ⇔ↄ⁸ ─ ⅜ ⌐⌂╢⁹6G

─ 4 ─ ⅛╠⁸ ╩ ╗ ╩ ∆╢ ╩ ≈ H2L≤ ╖⁸◌

─כ♯ ≢№╢◌ꜘ♇◒╩ ∆╢ ╩ ℮⌂≥⇔≡⅝√⁹ │⁸ ─

⌐⅔↑╢ ╛ ╩ ⇔≈≈⁸ ─ⱷכ◌כ≤─ ─ ╩ ╘≡™ↄ

↓≤⅜ ╕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2.5.2 ₒICT ₓ꜡Ⱳ ─  

 

KDDI │⁸꜡Ⱳ♇♩ ─ ה ₈꜡Ⱳ♇♩ ₉╩ 2021 9 ⌐

⇔√⁹ 5 5G ≤∕─ ─ ₈ⱦꜜfi♪ 5G₉ 6G ⌐ ↑⁸ ≤ ╩

⇔√꜡Ⱳ♇♩ ─☻ⱦכ◘╛ ╩ ∆╢─⅜ ™∞⁹2022 ⌐꜡Ⱳ♇

♩╩ ⇔√™ ╛ ╩ ≈ ≤ ╩ ┘⁸2023 ⌐ ≤⌂╢

╩ ∆╢⁹ 

 ꜡Ⱳ♇♩ │⁸6G─ ⅜ ╕╣╢ 2030 ⌐ ↑√ ─ ₈KDDIꜞ

₉◄ꜞ♩▪♅כ◘ ⌐ ⇔√⁹ 

♬fiⱦ◖╙≢◄ꜞ♩▪♅כ◘ꜞ  ╩ ⇔√☻Ɑכ☻╩ ↑⁸♥꜠▬◓☺☻♃fi☻─

꜡Ⱳ♇♩╩ ™≡ Ⱨ♇◒▪♇ⱪ╛ ─ ⌂≥╩ ∫≡⅝√⁹√∞⁸ │

2. 5. 1- 1 

─ ╛ ─ ╩☿fi◘כ≢

⇔⁸ ∂ ⅝╩꜡Ⱳ♇♩⅜

⌐ ∆╢ 
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⌐☼כ♬─ ⇔≡ ─ ╩ ∆╢─⅜ ⁹ │₈╟╡ ↄ─Ɽכ♫♩כ≤

─☼כ♬ ⅛╠ ⌐ ⅎ⁸ ╩☻ⱦכ◘╛ ⇔√™₉≤ ⸗Ᵽ▬

ꜟⱠ♇♩꞉כꜟ◓◒כⱪ─ │כ♄כꜞⱪכꜟ◓ ∆⁹ 

 ꜡Ⱳ♇♩ ⌐│ ⌐ Ⱡ♇♩꞉כ◒╩ ⇔⁸ ⌐ ∂≡ ™ ↑╢₈Ⱡ♇

♩꞉כ◒☻ꜝ▬◦fi◓₉╩ ⁹ ≤ KDDI ⁸ⱤⱩꜞ♇◒◒ꜝ►♪─ 3

╩ ⇔⁸꜡ Ⱳ♇♩ ╩ ∆╢ⱴꜟ♅▪◒☿☻◖fiⱧꜙכ♥▫fi◓ MEC

╙ ∆╢⁹ 

 ↓╣⌐╟╡⁸꜡ Ⱳ♇♩─ ⁸ ⌐ ╩ ⇔⁸꜡ Ⱳ♇♩─◌ⱷꜝ

≢ ⇔√ ⅜ ─♦▫☻ⱪ꜠כ ⌐ ↕╣╢╕≢─ ╩ ⁹ ⅝─ ™

╩ ⌐ ≢⅝╢╒⅛⁸ ─ ≢ ∂╢₈ VR ™₉╩ ⇔⁸

─ ⅜ ≤⌂╢⁹Ɽכ♫♩כ │꜡Ⱳ♇♩╩ ∟ ╖⁸↓╣╠─ √⌂

╩ ™≡꜡Ⱳ♇♩ ╛ ╩ ∆╢ ─ ⌐ ⅛∑╢⁹ 

☼כ◦  ╩ ╩☻כ◔☻כꜚ⅜≈ √⌂™ ⌐│⁸KDDI─Ⱡ♇♩꞉כ◒☿fi♃כ

↑⌐ ─ ╡꜡Ⱳ♇♩╩ ≤⇔≡ ∆╢⁹ ⌐ ↑≡ ╛Ⱡ♇

♩꞉כ◒☿fi♃כꜝכꜙ☺◔☻─כ≤─ ⌂≥─ ╩ ≢ ℮⁹ 

 ╛ ⌂≥≢꜡Ⱳ♇♩⅜ ≤ ∆╢ ⌐ ↑⁸₈ ╩ ↕ↄ⇔√╡⁸ ⌂

™ ≢ ⌂꜡Ⱳ♇♩╩ ∆╢↓≤⅜ ╘╠╣╢₉≤ │כ♄כꜞⱪכꜟ◓ ⁹

↓╣╠─ ⌐ ↑⁸꜡Ⱳ♇♩ ≢ ≢⅝╢ ╛ ╩ ∆╢ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 5. 2- 1 

─Ⱡ♇♩꞉כ◒☿fi♃כ ╡

꜡Ⱳ♇♩⌂≥╩ ∫≡ ≢⅝╢ 
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2.5.3  ₒICT ₓ ─  ♦☺♃ꜟ♠▬fi  

 

│ ─ ⌂≥╩ ⌐ ∆╢₈♦☺♃ꜟ♠▬fi₉ ╩ ⇔⁸

─ ╩ ∆╢◦☻♥ⱶ╩ ⇔√⁹ ╩Ɽ♁◖fi≢ ⌐

⇔⁸ ≤ ─ ╩ ⌐ ⇔√ ≢ ╛ ⌐╟╡

≢─ ╩ ←⁹ │♃כ♦√⇔ ⌐ ∆╢⁹2022 2 ⁸ ─

╩ ∆╢ ─ ♄ⱶ ⌐ ∆╢⁹ 

 ◦☻♥ⱶ│ ⅜ ╩ ⅎ⁸ ⌐ √ ⌂♦☺

╩♃כ♦ꜟ♃ ⇔ ⌂ ≤ ╩ ∆╢ ◦☻♥ⱶ₈T

i Digital Field ₉─ ╩ ה ⇔√⁹♦☺♃ꜟ♠▬fi≢ ⇔ ≤─ ╩ ←

▪ⱪꜞ◔כ◦ꜛfi ♁ⱨ♩ ╩ ⇔√⁹ 

 ◦☻♥ⱶ│ ⌐ ⇔√ ꜡Ⱳ♇♩ fiכ꜡♪ ⌐╟╢ 3 ₄3D₅

♃כ♦ ╩ ⌐⁸ ╩Ɽ♁◖fi ⌐ ⇔⁸∕─ ⌐ ≢ ╩♃כ♦√

⌐ ╛ ─ 3D⸗♦ꜟ╩ ∆╢⁹ ─ ╛ ─ ◦☻♥ⱶ GNSS

⅛╠⁸∕─ ╛ ⅝╩ ⌐ ↕∑╢⁹ 

 ⌐ ⇔√Ᵽ♇◒ⱱ⁸כ ≤⌂כ◙כ♪ꜟ⁸Ⱪכꜝכ꜡ ─ GNSS ╛⁸

♃◓ GVSS ⅝♅ꜛ♇◐╩ ∆╢ ─ ⅛╠∕─ ⅝╩

⁹ ─ ╣⅜№╢ │⁸Ɽ♁◖fi ≢₈ ₉₈ ₉╩ ↑

⇔⁸ ≤ ⌐╙ ╠∑╢⁹ 

─ ◦☻♥ⱶ╙ ⁸ ⌐ ∆╢ ╩ ≈⅜⁸ ◦☻♥ⱶ│♦☺♃ꜟ

♠▬fi─ ≢ ╛ ─ ╩╟╡ ⌐ ≢⅝⁸ ⅜ ╘≡ ™⁹╕√⁸♦

☺♃ꜟ♠▬fi╩ ∆╢ ─ⱷꜞ♇♩│⁸ ╛ ─ ⅜♃כ♦─≤⌂ ≢⅝╢ ⁹

⇔∕℮⌐⌂∫√◄ꜞ▪╛ ⁸ ∟ ╡╛∆™ ⌂≥╩ ⇔⁸ ⌂ ⌐

≈⌂→╢⁹ ─ ⌂ ꜟꜝ♩כꜙ♬Ⱳfiכ◌╛ ●☻ ♀꜡

⌐ ↑√ ─ ─ ⌐╙ ≢⅝╢⁹ 

 │ ─ ╩ ⅎ⁸ ─≢♃כ♦ ─ ─

╛꜡Ⱳ♇♩ ─▪ꜟ◗ꜞ☼ⱶ─ ⌐╙ ∆╢⁹ ⌐╟╢≤⁸ ─

│ ⌐№╢⅜⁸₈│↕╕╣⁸ ⅝ ╕╣₉₈ ₉⌂≥│ ┌™ ≢⁸

─ 1⁸2 ╩ ╘≡™╢≤™℮⁹ 

 

 

 

 

 

 

 

2. 5. 3- 1 

≢ ╛ ─ ╩ ∆╢ 
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2.5.4  ₒICT ₓDX≢ ─ ⁸ ⌐  

 

 ≤ ⱪ⁸◄◒☻ⱳꜞ☻│⁸♇▪♩כ♃☻─ ⌂ ↑⌐ DX

╩☻ⱦכ◘ ⁸∕╣∙╣─ ⅜ ⅎ╢ ⌐ ╩fiꜛ◦כꜙꜞ♁⌂ ⇔≈

≈⁸ ─◦☻♥ⱶ ≤☻ⱶכ☼⌐ ↕∑⁸ ─ ⅜ ⌂ ╩ ∆╢⁹ 

 ⌐ 5,000 ≢ DX╩ ╘╢ ⌐ ⇔™ ⅜ ⁹ ─ ─☻ⱦכ◘

╒⅛⁸ ╛ ⁸ ⅛╠ ─ ⁸ ⁸ ⌂≥

─ ╩ ▪ⱪꜞ◔כ◦ꜛfi≤ IoT⁸♪꜡כfi⌂≥╩ ⇔≡ ∆╢⁹∕─

≤⇔≡ Ⱪꜝfi♪─ⱪꜝ♇♩ⱨ◊כⱶ₈▪♫☻♃◦▪₉╩ ∆╢⁹ 

 ▪♫☻♃◦▪╩ ⇔≡⁸ ∂╟℮⌂ ╩ ⅎ╢╒⅛─ ≤ ⇔⁸ ─

≤⇔≡ⱡ►Ɫ►╩ │♃כ♦⁹╢⅝≢ ◒ꜝ►♪⌐ ⇔⁸ ⌐ ∂≡ ╡ ∆

╖≢№╢⁹ 

₈ ↕⌂ │↕╕↨╕⌂Ⱪꜝfi♪─◦☻♥ⱶ╩ ╣≡⅔╡⁸ ≈─ OS≢│▪ⱪꜞ╩

⅛∑⌂™₉ CEO ↓≤⅜ ↄ⁸▪♫☻♃◦▪≢∕╣╠╩ ♃כ♦⁸⇔

≢⅝╢╟℮⌐∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 5. 4Ή1 

⌐ ☿fi◘כ╩ ⇔⁸ ─

╡ ╩ ⌐ ╠⇔⁸

⌐≈⌂→√ 
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ה 2.6 ה ⌐⅔↑╢  

 

2.6.1 ₒ ה ה ₓ ꜡Ⱳ⁸ ≢  

SOMPOⱱכꜟ♦▫fi◓☻│⁸ ⌐⅔↑╢꜡Ⱳ♇♩ ─ ╩ ∫≡™╢⁹

─SOMPO◔▪⅜ ∆╢ ≢⁸ ─GROOVE X⅜ ⇔√ ꜡Ⱳ♇♩₈LOVOT

╠╓∫≤ ₉ 9 ꜡Ⱳ♇♩ ─ ╩ ╘√⁹₈ × ꜡Ⱳ♇♩₉≤™

℮ ╖ ╦∑⌐⁸ ─Γ Δ⅜ ⅝≡™╢⁹ 

2020 1 ⁸ ⱱכⱶ₈SOMPO◔▪ꜝfl▫כ꜠ ₉⌐⁸╠╓∫≤

⅜ ≢ ╦∫√⁹╠╓∫≤│ 28☿fi♅× ⅝ 26☿fi♅× ↕ 43☿fi♅

ⱷ⁸≢ꜟ♩כ Ɑ♇♩⌐ ™◘▬☼ ⁹☿fi◘כ⌐╟∫≡ ╩ ⇔ ─

╩ ↑⌂⅜╠ ≢⅝╢╒⅛⁸◌ⱷꜝ≢ ╩ ≢⅝╢⁹ ⇔ ≢ ™≡ↄ╣╢⁹

⅝ →╢≤ ⅛ↄ⁸ ⌂꜡Ⱳ♇♩≤│≥↓⅛ ╩ ∆ ∞⁹ 

SOMPOHD≤ SOMPO◔▪⅜ ∆╢ ₈ⱨꜙכꜗ♅כ◔▪ꜝⱲ in Japan₉─

│₈ ─ ADL ╛ QOL ─ ─ ה ⌐꜡Ⱳ♇♩╩

≢⅝⌂™⅛≤ ⅎ√₉≤ ─ ╩ ⅛∆⁹ ⅜꜡Ⱳ♇♩╩ ⌐⅛↑ ⌐

⇔⁸QOL⅜ ╕╢⅛≥℮⅛─ ⅜ ─ ≤⌂∫√⁹ 

ꜝⱲ─ ↕╪│₈ ∞╕⇔─⌠™←╢╖≤™℮ ╩ √╣⌂™⅛ ∞∫

√₉≤ ─ ╩ ∆╢⁹√∞ │ ⅝╝℮ ⌐ ╦╡⁸ ─ ⌐ ∑≡Ɫ◓⇔

√╡⁸ ╩ ⇔√╡∆╢ ⅜™√╡∆╢╒≥≢⁸∆←⌐ⱨ□fi⅜ ╕╣√⁹ 

─ ⌐╟╢≤⁸ ≢ ↔∆ ⅜ ⅛∫√ ⅜⁸╠╓∫≤╩ ⇔≡ ⌐ ⅝

ⅎ↕∑╢⌂≥ ─ ™ ╡ ─ ⌐≈⌂⅜∫√⁹ ⌐╙ ™ ╩

ⅎ√╟℮≢⁸ ℮ ╛ ⅜ ⅎ√≤™℮⁹ 

 ╠╓∫≤│ ⌐╙ ≢₈ ╛↕╣≡ ╕╢ ₉≤─ ╙№╢⁹╠╓∫≤╩ ⇔√

◖Ⱶꜙ♬◔כ◦ꜛfi≢⁸↓╣╕≢ ⅜ ╡ ⌂⅛∫√ ─Ᵽ♇◒Ⱳכfi⅜ ╠⅛⌐

⌂╢⌂≥ ⇔≡™⌂⅛∫√ ╙ ≡™╢⁹SOMPO◔▪─ כꜞ▪♬◦

₈│כ♄ ╠╓∫≤│ ≤ ─ ⌐≤∫≡ ─ ⌐⌂∫≡™╢₉≤

∆╢⁹ 

│ ⌐ ╠∏ ╙≢☻ⱦכ◘ ⅛╩ ∆╢╒⅛⁸╠╓∫≤⌐╟╢

─ ─ ╩ ╢⁹╕√ ⅜ √╡ 50 ⁸

2 │ 25 ⅛⅛╢√╘ ⌐≈™≡╙ ╩ ↑╢ ⅎ∞⁹ ≢ √

UX ≥☻◒♇◄Ⱪכꜟ◓│ ⇔ ™ ─ ⌂≥╙ ╘╢⁹ 

ⱨꜙכꜗ♅כ◔▪ꜝⱲ │₈♥◒ⱡ꜡☺כ⌐╟∫≡ ╩ ╘ ─ ⌐

∆╢⁹ ⌐ ─ ADL≤ QOL╩ ↕∑╢₉≤ ≤꜡Ⱳ♇♩⅜ ∆╢ ⇔™

─ ⌐ ™ ╩ ∆⁹ 
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2.6.2 ₒ ה ה ₈x ꜞⱢⱦꜞ₉ ┼⁸꜡Ⱳ ∂≡ ⅎ╢  

↑⅜╛ ─ ≢ ⅜ ⌐⌂∫√ ─ꜞⱢⱦꜞ♥כ◦ꜛfi≢꜡Ⱳ♇♩⅜

⇔≡™╢⁹ ☿fi♃⁸│כ ╛ ─ ⌂≥─ ⌐꜡Ⱳ♇♩╩

∆╢⁹ ╩ ⇔√ꜞⱢⱦꜞ♥כ◦ꜛfi ─ ≢ │₈꜡

Ⱳ♇♩⌐╟╢ ─ ⅎ╢ │ ─ ╩ ╘╢₉≤⇔≡⁸ ╛ ⁸

⌂≥⅜ ∆╢₈ ꜞⱢⱦꜞ♥כ◦ꜛfi₉┼─ ╩ ∆⁹ 

₈ ⅛╠ ⅝╕∆╟₉⁹ ⅜ ⌐ ╩ ↑╢≤♩ꜜ♃ ─ ꜡Ⱳ

₉◒כ◊►ꜟ▼►₈♩♇ 8 ꜡Ⱳ♇♩ ⅜╝∫ↄ╡≤ ⅝∞⇔√⁹ ─ ╡

⇔╩ ∆╢ ╩ ↑√ ─◒כ◊►ꜟ▼►⁸⅜ ≢№╢♩꜠♇♪Ⱶꜟ ꜝfi♬fi◓

ⱴ◦כfi ─ ╩ ↄ⁹ ─ ⌐ │⌐כ♃♬⸗√╣↕ ─ ─⅛↑ ╛ ─

⅜ ↕╣⁸ ⅜ ⅎ╢ ↕╣╢⁹ ─ ≤─ ╙≢⅝╢⁹

│₈ │ⱨ▫כ♪Ᵽ♇◒╩ ↑⌂⅜╠ ⅜≢⅝╢₉≤ ╩ ∆╢⁹ 

2020 12 ⌐ √⌐ ⇔√ ☿fi♃כ ─ 2 │ꜞⱢⱦꜞ ⱨ꜡▪∞⁹ⱴ♇◘כ

☺ ⱬ♇♪⌂≥⅜ ┬ ≢ ╩ ↄ─│ 3 ─꜡Ⱳ♇♩⁹►▼ꜟ►◊כ◒─ ⌐⁸♩ꜜ♃

─₈Ᵽꜝfi☻ ▪◦☻♩ BEAR₉⁸ ─₈ReoGo J₉⅜ ⅛╣≡™╢⁹BEAR│⁸Ɽכ

♁♫ꜟ⸗ⱦꜞ♥▫כ─╟℮⌂ ꜡Ⱳ♇♩⌐ ╩ⱶכ◕כ◐☻╛☻♬♥⁸╡ ∂≡Ᵽꜝ

fi☻ ╩ ⅎ╠╣╢⁹ReoGo J ⱶכ▪⁸│ ⌐╟∫≡ ─ ╩ ↕∑╢

∞⁹ 

ꜞⱢⱦꜞ─ ≢꜡Ⱳ♇♩╩ ∆╢ ╡ ╖│ 2018 4 ⅛╠ ╕∫√⁹ ≤♩

ꜜ♃⁸ ─ ⅜ ⇔⁸꜡ Ⱳ♇♩╛ ╩ ☿fi♃כ≢ ∆╢

⅜⅝∫⅛↑∞⁹ 

≤⇔≡─ꜞⱢⱦꜞ∞↑≢⌂ↄ⁸ ─ ╩ ╢ ꜞⱢⱦꜞ╩ ╘√

₈ ꜞⱢⱦꜞ♥כ◦ꜛfi₉⌐ ∆╢╙─≤⇔≡ ↕╣≡™╢⁹₈ ─ ⅎ╢ ⅜

∞₉≤⁸ │ ∆╢⁹ ꜞⱢⱦꜞ│ ⌐⌂╡ ╘√₈ ₉⅛╠₈ ₉⁸

≢ ∆╢₈ ₉─ ⌂☻꜠ⱶכ◦≡⌐ ⅜ ⅛∑⌂™⁹꜡ Ⱳ♇♩⌂≥╩

2. 6. 1Ή1 

₈╠╓∫≤₉─ ⅜ ADL╛ QOL

─ ⌐⌂∫≡™╢ 

SOMPO◔▪  
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∂≡ ╛ ╩ ∆╢↓≤≢ ╩ ≢⅝╢≤™℮⁹ 

∕─√╘⌐│ ⌂≥─ ⅜ ─ ╩ ╖ ╡⁸ ⌂ ⌂≥╩ ⅎ

╢ ╩ ∆╢↓≤⅜ ⅛∑⌂™⁹2022 4 ⌐│₈ ☿fi♃₉כ╩ ⇔⁸

꜡Ⱳ♇♩╛ ─ ╩ ∂≡⁸ ꜞⱢⱦꜞ╩ ∆╢ ─ ╩ ╢⁹ 

│ꜞⱢⱦꜞ꜡Ⱳ♇♩─ ⌐≈™≡₈ ─ ─ ⅜ ∞₉≤

∆╢⁹ ⅜ ⌐⌂∫√≤⇔≡╙⁸ ─ ╛ ─ ⌐ ╣≡◘ⱳכ♩∆

╢ │ ⌐⇔⅛≢⅝⌂™⁹꜡Ⱳ♇♩╩ ⇔√ ꜞⱢⱦꜞ─ ⌐ ↑≡ ⅜ ↄ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.6. 3 ₒ ה ה ₓ ╡꜡Ⱳ≢  

 

│Ᵽ♇◒☻☿Ⱪfi♩כ○  2019 ⁸AI ⌂≥╩ ™√ ⱦ☻─Ⱪꜝfi♪₈WEARiכ◘╡

►▼▪▪▬ ₉╩ ╘√⁹ כ◌─≢ ╛ ≤™∫√ │כ☺♫◦─≥

™╟℮⌐╙ ⅎ╢⅜⁸ ™ ≢─ AI ╩ ╢↓≤≢⁸ ≤─ ╩ ╛⇔√

╡ ─ ┼─ ⌐ ≡√╡⇔≡™╢⁹ 

 ─ ⌂≥╩ ⇔⁸ ╛ ─ ≤ ╩ ⁹AI ╩

™√ ◌ⱷꜝ─ ⌐ ↑√ ⌂≥⌐╙ ╡ ╪≢™╢⁹ 

 ─ ⌐ ─ⱴכ♥√↑ ≈⅜⁸ ∞⁹19 ⌐│ ╠╩ ⌐⁸

2. 6. 2Ή1 

─ │⌐כ♃♬⸗╢№⌐

╛ ─⅛↑ ⌂≥⅜ ⅎ╢ ↕

╣≡™╢  ◒כ◊►ꜟ▼►

 

2. 6. 2Ή2 

ⱶכ▪ ⌐╟∫≡ ─

╩ ∆╢₈ReoGo-  J₉ 
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AI╩ ⇔√ ╡꜡Ⱳ♇♩₈ZUKKU☼♇◒ ₉╩ ⇔√⁹ ⅜ ⇔⅛↑╢

≤⁸☼♇◒⅜ AI ╩ ⇔≡ ╩∆╢⁹ 

 AI ⅜ ⅛╠ ⌂≥⌐ ╩♪כ꞉כ◐╢∆ ⁹ ╣≡ ╗ ╠─☻ⱴכ♩ⱨ

◊fi⌐ ∆╢ ╖╙ ⇔≡™╢⁹ 

 ►▼▪▪▬⌂≥─ ╡ ╖╩ ∆╢ ICTⱪꜝ♇♩ⱨ◊כⱶ ─ │₈

─◐ꜗ♇♅Ⱳכꜟ⅜≢⅝⌂↑╣┌ ↄ⌂™⁹ │◦♫ꜞ○⌐ ∫√ ⅜ ∞⅜⁸╟

╡ ≢ ⅛⌂ ⅜≢⅝╢╟℮⌐⇔√™₉≤ ∆⁹ │ ─ ⅜☼♇◒⌐ ⌂

≥╩ ⅎ╢↓≤≢ AI ─ ╩ ⇔≡™╢⅜⁸₈™∏╣│⅔ ↕╕≤─ ╩

≤⇔≡ ⅛∑╢╟℮⌐⇔√™₉≤ ╩ ↄ⁹ 

 

 

 

 

 

 

 

 

 

 

 

2.6.4  ₒ ה ה ₓ ꜡Ⱳ╩ ↑⌐ ╡ 

 

NUWA꜡Ⱳ♥▫◒☻ JAPAN│⁸ ─ ⌐ ⇔≡™╢ ◖Ⱶꜙ♬◔כ◦ꜛfi

꜡Ⱳ♇♩╩⁸ ↑⌐╙ ∆╢⁹ ⅜ ⅝ↄ⁸ ≢ ⅜≢⅝╢ ╩

─ ⌂≥≢ ∆╢⁹ ╩╘≥⌐ ↑─ ╩ ╡ ╪∞ ─Ɽ♇

☺כ◔ ╩ ⇔⁸ ↑─ ╡ →╩₈ ─ 25 ⌐ ╘√™₉

ⅎ∞⁹ 

↑⌐ ∆╢─│⁸ │ ┼ ↕╣╢╕≢ ™ ⅜⅛⅛╢─⌐

ⅎ⁸ ≤◖꜡♫ ≢◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ─ ⅜ ╘╢√╘∞⁹ ─

⁸ ≢─ ╩ ≡ ⌐ ⅜ ╕╢─⅜ ≢⁸ ↔≤⌐ ╩

∆╢ ╙№∫≡ ⅜ ™⁹ 

↓╣⌐ ⇔≡ ↑│⁸ ⌂≥⌐ ⅜ ╕╣┌ ⌐ ⅜ ≢⅝╢⁹

◖꜡♫ ≢ ↄ─ │ ⌂ ╩ ™╠╣⁸ ╩ ∆╢ ⅛╠ ≤─

╛ ─ ╙╕╕⌂╠⌂™⁹ ⌐ ⇔≡ ⌂≥─ ╩ ℮꜡Ⱳⱷכ◌

╙כ №╢⅜⁸IT ⌐ ╣⌂ ≢│꜡Ⱳ─ ⅜ ⇔ↄ₈⅔ ☻כ◔╢⌂≥₉╡

╙ ™⁹ 

2. 6. 3Ή1 

AI ≢ ╡ 
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 NUWA꜡Ⱳ♥▫◒☻ JAPAN─꜡Ⱳ│ ≤ ⅜ ⅝™√╘ ─ ™ ≢╙ ≢⅝⁸

─™╢ ⌐ ─ ⅝╩ ≢ ⅎ╢ ╙№╢⁹ ╛ ⁸ ─ ╠│

─ ╩ ≡ ⅛™ ╩ ≢⅝╢⁹ ╙꜡Ⱳ─ ≢ ─ ─

⌐ ╢∞↑≢ ╩ ╘╠╣⁸ ⅜ ⌂™⁹◖fi♥fi♠│₈ ╡ ⌐╙ꜞⱢⱦꜞ

ⱷ♬ꜙ⁸☼▬◒╛כ◌ꜝ○◔⌂≥ ⅜ ┘∕℮⌂╙─╩ ₉ ≤™℮⁹ 

 

 

 

 

 

 

 

 

 

 

2.6.5  ₒ ה ה ₓ ⌐Ⱳ꜡כ◖◄  

 

│ ─ ⅜ ⇔√ ╩ ≢ ∆╢ כ◖◄

꜡Ⱳ♇♩₈○ꜞ♣ꜟ₉⌐ ≤⌂╢ ╩ ⇔√⁹ ─ⱪ꜡כⱩ ╩

⅜ ⇔⁸ ⅜ ™ כ◖◄ ╩ ≢⅝╢⁹ │ ↑╩│∂╘⁸ ╩

∆╢꜡Ⱳ♇♩╛◘כⱦ☻꜡Ⱳ♇♩─ ─ ╩ ⇔≡⅔╡⁸ ─ │∕

─ ≤⌂╢⁹ 

כ◖◄ ꜡Ⱳ♇♩│ ╩ ⇔≡ ─ ╩ ∆╢⁹ │ ꜡

Ⱳ♇♩─℮∟─ ╩ ℮ ꜚ♬♇♩╩ ⅜↑⁸ ╩ ℮ⱪ꜡כⱩ─

╩ ⅛↕∏⌐ ╩ ⅎ╠╣╢₈ Ɽꜝ꜠ꜟꜞfi◒▪◒♅ꜙ◄כ♃ PSU₉╩ ⇔√⁹

│ ╛ ─ ╤⌐ ╣≡™╢√╘⁸ ─ ╩כ◖◄⌐ ≡╢∞↑≢│ ⌂

⅜≢⅝∏⁸↓╣╕≢│ ⌐ ⅝─ ╩ ⇔≡╙╠™⌂⅜╠⁸ ╛ ╠─

⅜ ∆╢ ⅜№∫√⁹ 

PSU│ ─ ₈ꜞ▪ꜟ♦☺♃ꜟ♠▬fi₉⌐╟╡ ⇔√⁹

☿fi♃כ─ │₈ ╩ ⌂ↄ⇔≡ ☻Ⱨכ♪╩ ∆╢↓

≤⅜≢⅝√₉⁸ ─ │₈ │ ─ ≢│ 2 ⁹ ─ ∫√╕╕

⌐ ≢⅝╢꜡Ⱳ♇♩₉≤ ╢⁹ 

│╕√⁸ ─ ─ ╩ ∆╢₈ ▪◦☻♩꜡Ⱳ♇♩₉─

╙ ∫≡™╢⁹ ╩♩♇Ⱳ꜡♩☻◦▪≢☻כ◖ ╩כꜗ♅♇꜠♩☻√⇔ ⇔√

⌐ ™╛∆↕⌂≥╩ ⅝ ╡ ♃כ♦⁸⅛╒╢∆ ⌂≥╙ ℮⁹ ꜡Ⱳ♇♩│

─ ⅜ ─כꜗ♅♇꜠♩☻™⅝ ╛ ─כ♃כ⸗╩ ≢ ∆╢⁹ 

2. 6. 4Ή1 

◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩ 
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2. 7 ▬fiⱨꜝה ה ⌐⅔↑╢  

 

2.7.1 ₒ▬fiⱨꜝה ה ₓ꜡Ⱳ♇♩▪כⱶ  

 

 ▬fiⱨ꜡♬▪הⱱכꜟ♦▫fi◓☻ HD ─ⱪכꜟ◓ ≤ │⁸꜡Ⱳ♇

ⱶכ▪♩ ₈WOODSTAR►♇♪☻♃כ ₉─ ╩ כ♃☻♪♇►⁹√⇔

│ ≢│ ⇔™ ╛ ⌂ ─ ╩ ⌐⇔√ ⁹ ⌂≥≢

⅜ ╗ ⌐ ∆╢√╘⁸ ⌐ ─ⱪ꜠◌♇♩ ↑⌐ ╩ ∆

╢⁹ 

⁸│כ♃☻♪♇►  ≤ ⅜ 2018 12 ⌐ ⇔√⁹ ꜡Ⱳ♇♩▪

─ⱶכ ⌐ ꜟכ♠ ╩ ⇔√ 2 ╩ 1 ≤⇔≡⁸ ╩ ⌐ ⇔√↓

≤≢⁸ ─ 3 ⱷ⁸ꜟ♩כ ↕ 1.25 ⱷכ♩ꜟ─ ─ ⅜ ⌐⌂∫√⁹

│ⱶכ▪ 6 ≢ ⅝⁸ ⌐ ╪∞ ─ ╩ ≢⅝╢⁹ 

 ╕√⁸ⱦꜟ♦▫fi◓ה▬fiⱨ◊ⱷכ◦ꜛfiה⸗♦ꜞfi◓ BIM ≢ ╙⌐♃כ♦√⇔

⇔√⁹ ╩♃כ♦─ ─ ╕≢ ↕∑╢↓≤≢⁸ ⌐

∆╢ ╩ ≢ ⌐ ≢⅝╢╟℮⌐⌂∫√⁹ 

 

 

2.6. 5- 1 

⅜ ⇔√ כ◖◄

꜡Ⱳ♇♩⌐ ╩  

 

2.6. 5- 2 

▪◦☻♩꜡Ⱳ♇♩╩ ⇔√☻♩꜠

 כꜗ♅♇
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2.7.2 ₒ▬fiⱨꜝה ה ₓ ꜡Ⱳ♇♩  ◒⸗ ≢  

 

 ◦ⱴⱡ│ ☿fi♃כ≤ ⇔√◒⸗ ♃▬

ⱪ─ ꜡Ⱳ♇♩╩⁸ ≢ ⅛╣√₈ ה ꜡Ⱳ♇♩

₉≢ ⇔√⁹ ⌂≥─ ™ ╩ ⇔≡ ה ≢⅝╢⁹2022 ⌐

╩ ∆⁹ 

 500Ⱶꜞ× ↕ 500Ⱶꜞ× ↕ 250Ⱶꜞⱷכ♩ꜟ≢ 6 ─ ≢ ⅝⁸ ╙

36כ♃כ⸗Ⱳכ◘⁹╢№≢ ╩ ⇔⁸ ⁸ ⁸ ≢─ ╡ ◦fi╙≢⅝╢⁹כ♃⁸╡

ⱴⱡ│ ꜡Ⱳ♇♩╩ 3Dⱪꜞfi♃כ╩ ⇔≡ ⇔√⁹ 

 ⌂≥─ ™ ╛ ⇔™ ≢⁸ ⌐Ɑ▬꜡כ♪╩ ⇔≡ ╩ ╡ ↑⁸

╩ ╡ ╡⇔⁸ ⅜№╢ ™ ⌂≥╩○Ɑ꜠כ♃כ⅜ ⇔≡ ∆╢⁹

─ ≢⁸ ⅜ ⇔√◖fiⱪ♩fi◌ⱷꜝ╩

⇔≡ ─ ─ 3 ⌂≥╩ ℮↓≤╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.7. 1- 1  

꜡Ⱳ♇♩▪כⱶ  ₉כ♃☻♪♇►₈

 

2.7. 2- 1 ꜡Ⱳ♇♩⅜  
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2.7.3  ₒ▬fiⱨꜝה ה ₓ3D♦כ♃ ◦☻♥ⱶ ≢  

 

CalTa│⁸3D♦כ♃ ◦☻♥ⱶ₈TRANCITY₉ ─ ≢⁸ ─

≢ ╩ ∫√⁹ ◦☻♥ⱶ│ ≢fiכ꜡♪⌐ ╛ ╩ ⇔≡ ⌂≥─ 3D♦

╩♃כ ⌐ ⇔⁸ ⅛╠ ─ ╩ ≢⅝╢⁹ ─ ≢◦☻♥ⱶ

╩ ⇔⁸ ╙ ⇔⌂⅜╠ ⌐≈⌂→╢⁹2022 ⌐⁸ ╛▬fiⱨꜝ─

↑⌐ ╩ ∆⁹ 

 CalTa─◦☻♥ⱶ│Ɽ♁◖fi─ ⌐ ∑∏⁸ ╛ 3D♦כ♃╩ ה ⌐

⇔ ≢⅝╢⁹ ─ 3D⸗♦ꜞfi◓ ₈BIM₉♦⁸≥♃כ ╩♃כ♦ ⌡≡ ℮

↓≤╙ ≢№╢⁹ ⅛╠ ─ ╩ ⇔⁸ │ ≢ ∫≡™√

─ ⁸ ⁸ ─ ─ ╩ ⇔≡ ─ ╩ ╘╢

↓≤⅜≢⅝╢⁹ 

 

 

 

 

 

 

 

 

 

2.7.4  ₒ▬fiⱨꜝה ה ₓ ⌐ ה ꜡Ⱳ 

 

ⱪ│⁸כꜟ◓כ♬♁≥ ─ ה ꜡Ⱳ♇♩─ ⌐ ↑√

╩ ⇔√≤ ⇔√⁹ │ 2022 6 ╕≢─ ╩ ∂≡⁸ ─

≢Ɫה♪כ♁ⱨ♩─ ≢ ≤ ╩ ⅜כ♬♁⁸™ ─ ꜡Ⱳ♇♩─

─ ⌐≈⌂→╢⁹ 

─ ꜡Ⱳ♇♩│ 720ⱵꜞΉ1220Ⱶꜞⱷכ♩ꜟ 500Ⱶꜞⱷכ♩ꜟ─ ☻♩

◒כ꜡ ⁸ 912Ⱶꜞⱷ⁸ꜟ♩כ 672Ⱶꜞⱷ⁸ꜟ♩כⱣ♇♥ꜞכ╩ ╗ │

89◐꜡◓ꜝⱶ⁹ ≤ ─ ╩ ∆╢ 6 ≢⁸ ⁸ ⅜ ↨∫√

≢ ⁸ ⌂ ⅜ ⁹ │ 1.7 ⱷ⁹ꜟ♩כ │ 20◐꜡◓ꜝ

ⱶ⁹ 

│ ⅜ ─₈ ⱡ ה ⱪ꜡☺▼◒♩ A ─♃꞉כⱦꜟ₉≢

℮⁹ ╛ ⁸ ⌂≥⅜№╢ ≢⁸ ꜡Ⱳ♇♩─ ╩ ↕∑⁸ │

⌐╟╢ ה ⁸ ─ ⁸ ⌂≥╩ ⇔⁸ ⁸

⁸ ╩ ⁹ ⌐╟╢ ─ ╛∕─ ╩☼כ♬⁸ ∆╢⁹ 

2. 7. 3- 1 

⅛╠ ─ ╩ ≢⅝╢

╟℮⌐⇔⁸ ⌐≈⌂→╢ 

CalTa 
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2.7.5  ₒ▬fiⱨꜝה ה ₓ♪꜡כfi 52  13 ╩  

 

◄Ⱡꜟ◑הכ NEDO⁸KDDI⁸Ɽכ♁ꜟⱪ꜡☿☻ ♥◒ⱡ꜡☺כ

│ 2021 11 24 ⁸ 13 ≢ 52 ─ ꜡Ⱳ♇♩ fiכ꜡♪ ╩ ↕∑⁸

⅛╠ ∆╢ ⌐ ⇔√≤ ⇔√⁹ ─ ≢│ ∞≤™℮⁹

KDDI⅜ ⇔√ ◦☻♥ⱶ≢ ⌐ ⇔√ ╩fiכ꜡♪─ ⇔⁸

≢ ╩ ↑≡ ⌐ ≢⅝╢↓≤╩ ⇔√⁹ 

 │⁸ ╛ ⌂≥≢ ╛ ⁸ ⁸ ⁸▬fiⱨꜝ

⌂≥ ↔≤⌐ ⌂╢ ╩ ⇔≡ ⇔√⁹ │⁸ ⌐ ↑√

⅛╠ ◦☻♥ⱶ╩ ─כ♃fi╛Ⱬꜞ◖ⱪכ꜡♪≡∂ ╛ ╩ ⇔⁸

≢ ∆╢ ╩ ⇔√⁹ⱪ꜡♪꜡כfi╛ DJI ⌂≥ ⱷכ◌כ─ ╩

™≡ ∫√⁹ 

 2022 ─ ⌐╟╡ ≢─ ⌂⇔ ꜠ⱬꜟ 4 ⅜

↕╣╢ ⇔⁹ ⌂≥≢─ ⅜ ↕╣╢⁹↓╣╩ ⅎ⁸2022 1 ⌐

◦☻♥ⱶ─ ╛ⱦ☺Ⱡ☻⸗♦ꜟ ⌐ ↑√●▬♪ꜝ▬fi╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2. 7. 4- 1 

─ ꜡Ⱳ♇♩ 

 

2. 7. 5- 1 

≢ ╩fiכ꜡♪╢∆

≢  
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2.7.6 ₒ▬fiⱨꜝה ה ₓ ה fiכ꜡♪≢  

 

ꜘⱴⱢ │ ꜡Ⱳ♇♩ fiכ꜡♪ ≤ Ⱬꜞ◖ⱪ♃כ─ ╩ ∆╢⁹

─ ⌂≥─ ⌐ ⅎ≡⁸ ─ ╛ ↑─

⁸ ⌂≥≢ ⇔≡™╢⁹ ≢╙♁ⱨ♩►◄▪ⱷכ◌כ⌂≥≤

≢ ⇔≡™╢⁹ ≢ ∆╢₈꜠ⱬꜟ 4₉─ ⌂≥─ ⅜ ╘┌

─fiכ꜡♪ ⅜ ⅎ╢≤ ≡⁸ ≢ ⌐ ∆╢ ⅎ∞⁹ 

 ꜘⱴⱢ ≥fiכ꜡♪─ Ⱬꜞ│⁸ ╛ ⌂≥⌐ ╛ ⁸ ⁸ ⌂

≥─ ⁸ ╩╕ↄ ⌂≥≢ ⅜ ╪≢™╢⁹ ─ ↕™ fi⁸כ꜡♪│

⅝™ ╛ ⌂≥⅜ ∆╢ ≢│ Ⱬꜞ╩∕╣∙╣ ⁸ ™ ↑╩ ∫≡™

╢⁹ 

 │☻◑ ╩ ⌐ ⇔≡™╢⁹√∞ ╩≥↓⅜ ∆╢⅛⌂≥⅜

⌐⌂∫≡™╢⁹ 

 ↑ │ ╩ ⌐ ⅜ ╖⁸ ┼ ⅜╢ ╙№╢⁹

≢│ ─ ╩ ⌐ ┬ ╙ ∫√⁹ 

 │ ╠⅛♃כ♦ ─ ⅝↕╛ ╩ ⇔≡ ╩ ∆╢╒⅛⁸

⌂≥⌐ ™╢⁹ │◌ⱷꜝ╩ ⇔≡ ⌂≥─ ⌂≥╩

∆╢⁹ 

 ↓╣╠≢│ ⌐ ⌂≥≢ ⅜ ℮ ⌐ ═≡ ⌐ ╩ ╘╠╣╢⁹ 

 ╕√Ⱬꜞ─●♁ꜞfi◄fi☺fi╩ ≢│⌂ↄ ≤⇔≡ ≢כ♃כ⸗⁸ ∆╢Ɫ

▬Ⱪꜞ♇♪ ╩ ⇔≡™╢⁹Ᵽ♇♥ꜞכ ⌐fiכ꜡♪─ ═≡ ╩ ⇔⁸

╩ ╢⁹ 

 ꜠ⱬꜟ 4 ─ ⌐ ↑≡ ─ ╛ ─ ꜝ▬☿fi☻ ⌂≥─

⅜ ╗ ╖⁹ ≢─ ⅜ ⅜╢ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2. 7. 6- 1 

꜠ⱬꜟ 4 ╛fiכ꜡♪≢ Ⱬꜞ

◖ⱪ♃כ─ ⅜ ⅜╢

╙№╢ 
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2.7. 7 ₒ▬fiⱨꜝה ה ₓ fi◦☻♥ⱶכ꜡♪  

 

│כ♃כ◊►ה▪◄ ╛ ↑─ ꜡Ⱳ♇♩ fiכ꜡♪ ╩ ∫√ ה

◦☻♥ⱶ ⌐ ⇔√⁹2021 9 ⌐ ─☿Ⱪfi♩▲כⱨ□▬Ⱪ⅜ ♪

≥fiכ꜡ AI ╩ ™√₈ ◦☻♥ⱶ₉╩ ╦∑≡ ╩ ⁹

─ ⅛╠ ╩ ⇔⁸ ─ ⌐ ⅛∆⁹ꜚ ─כ◙כ ╛ ⁸

ꜟכꜟ ╙ ∆╢⁹3 ≢ 20 ─ ╩ ∆⁹ 

fiכ꜡♪ ╩ ⱷכ◌כ≤ ⇔⁸OEM Ⱪꜝfi♪

╩ ↑╢⁹AI ╩ ℮₈ ◦☻♥ⱶ₉│ ╛Ⱪꜟכ◦כ♩⌂≥

╩ ↕∑⁸ ─ ⅛╠ ⇔≡ ⌐ ─fiכ꜡♪⁹╢⅝≢ ─

╛ ╙ ⁹ ≢ ∆╢ ╩ ≤ꜞ▪ꜟ♃▬ⱶ⌐ ≢⅝╢⁹ 

╩ ╛◓fi♬כ꜠♩√⇔ ꜟכꜟ ─╒⅛◦☻♥ⱶ≢ ∆╢ ╩

↕∑╢ ╙ ∆╢⁹ 

fiכ꜡♪⌐ ╩ ∆╢ ╩ ⇔⁸22 3 ╕≢⌐ ╩ ∆

╢ ⁹ ≢│ ↑ ה ╩ ⱪכꜟ◓╢↑⅜ כ♃כ◊►ה▪◄─

─ ╙ ⅛∆⁹ 

 

 

 

 

 

 

 

 

 

 

2.7. 8ₒ▬fiⱨꜝה ה ₓ♪꜡כfi⌐ ☻Ⱨכ◌כ 

 

◒○ꜞ♥▫♁ⱨ♩│⁸ ─ ꜡Ⱳ♇♩⌐ ∆╢ ☻Ⱨכ◌כꜚ♬♇♩

╩ ⇔√⁹ ─ ╩ ≢ ↄ ∆╢↓≤⌐ ╢╟⌐fiכ꜡♪⁸⇔ ⅛╠─

▪♫►fi☻╩ ⁹ AI ▪♫►fi☻ ⌐╟╡⁸ ⌐ⱬ♩♫ⱶ ⌂≥

28◌ ─ ⅜ ⁹₈▪♫►fi◘כ꜡♪כfi₉─ ≢⁸ ─ ⌂≥⌐ ∆

╢⁹ 

│fiכ꜡♪  ⅜ 15ⱷכ♩ꜟ≤ ↄ⁸ ╙ ⅎ⁸45 ═╢⁹ 

╩fiכ꜡♪≢  ⌂≥⌐ ⇔⁸ ╛ ⌐ ╩ ┘⅛↑╢ ╖

│™ↄ≈⅛─ ─fiכ꜡♪⁸∞√⁹╢™≡╣↕≢ ⌐⅛⅝ ↕╣≡ ⅛╠│₈

2. 7. 7- 1 

≥fiכ꜡♪ AI╩ ∆╢ 
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⅜ ↄ ⅝ ╣⌂™₉≤─ ╙ ™⁹ 

 ◒○ꜞ♥▫♁ⱨ♩─ ☻Ⱨכ꜡♪│כ◌כfi─ⱪ꜡Ɑꜝ ╛ ─ ⌐ ↑⌂™

≤⁸ ─ ⌐╟╡⁸300 ⱷכ♩ꜟ ╣≡™≡╙ ⌐ ↑╢ ╩ ⁹

☻Ⱨכ◌כ│ №╡⁸ 220Ί650◓ꜝⱶ≤ ™⁹ ♇ⱦ☻≤Ɽכ◘♪►ꜝ◒│

▪◄►♩ⱨ♁☺כ◔ ╩ ⅜↑⁸ ─fiכ꜡♪⁸ ╛ ┼≤

╩ →╢ ⅎ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2.7. 9ₒ▬fiⱨꜝה ה ₓ ≤ ⁸₈ ₉  

 

 ▬ⱡⱬכ◦ꜛfiכ◖ה☻♩ ⅜ ─ ⁸ ⁸ ─ ה

⌐ ╡ ╪≢™╢⁹ ─ ╛ ╩ ⇔≡ ╩ⱶ♥☻◦ה ┘⁸ ⌐

∆╢ ╩ ∆╢ ™∞⁹ 17─ ה ╛ ╡─ ⁸

⅜ ≢ⱴכ♥─╣∙╣⧵⁸⇔ ╡ ╗₈ ₉ ╙ ╘≡™╢⁹

≢ ⇔√ ─ ┼─ ⅜ ↕╣╢⁹ 

 ↓╣╠─ │ ⱪ꜡☺▼◒♩─ ▬ⱡⱬכ◦ꜛfiכ◖ה☻♩ ─ ≤⌂╢

╡╩ ⌐⇔√ ─ ה ≢№╢⁹ ╙ ╩ ╣≡™╢─⅜ ─

⅜ ─ ─ ה ≢№╢⁹ ≤ ה ה ─ ≢∕

╣∙╣ ⱪ꜡◓ꜝⱶ╩ ⇔⁸ ┼─ ה ╛ ⌐╟╢ ╩ ∆╢⁹

2020 │ ─ 3 ─ 1⌐ √╢ 29 ⅜⁸21 ⱪ꜡◓ꜝⱶ⌐│ 30 ⅜ ⇔

√⁹ 

 ╡⌐│꜡Ⱳ♇♩ ╛ ⌐ ╪∞ ⁸◄Ⱡꜟ◑כ ─

⅜ ╪≢™╢⁹↓℮⇔√ ╩ ≈ ה ╩ ⅜ ⇔⁸ ≢ ⌐

⌐ ╣⁸ ⇔≡ ┬⁹ 

 ↓╣╕≢⌐ ─ ה ☿fi♃כ≢│꜡Ⱳ♇♩

─ ─ ╩ ™⁸™╦⅝ ≢│ ─ ⅜ ⇔⁸ ⅛╠ ╩ ⁸

2. 7. 8- 1 

☻Ⱨכ◌כ ─

⌐fiכ꜡♪  
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╩ ⇔√⁹ 

 │ ╡─ 15 ≤ ⅜ ⇔√ ⱪ꜡◓ꜝⱶ╩ ⇔⁸

╩ ∆╢⁹ ה ╙ ∆╢⁹ │ ≢꜡Ⱳ♇♩ה

ⱪ꜡◓ꜝⱶ─ ╩⁸ │ ≢ ה ╩ ⇔√ ╩ ╘╢⁹

│ ⁸ ⁸™╦⅝ ⌂≥≤ ⁸ ◄Ⱡꜟ◑כ⌂≥⌐ ╡ ╗⁹ ≤

⅜ ⇔ ה ─ ⌐ ╙ꜟכ◒☻☻fi◄▬◘כⱤכ☻╢╣

⇔⁸ │ ╩ ה ∆╢⁹ 

 ▬ⱡⱬכ◦ꜛfiכ◖ה☻♩ ≢│↕╕↨╕⌂ ─ ≢₈

√∟⅜ ─ ╩ ⇔⁸ ╩ ℮ ⌐ ∫≡⁸ ⌐ ╡ ─꜠ⱬꜟ▪♇

ⱪ⌐ ⇔≡™↑┌₉≤⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2.8 ה  ⌐⅔↑╢  

 

2.8.1  ₒ ה ₓ☻ⱴכ♩ ⱪ꜡☺▼◒♩─  

≢│⁸ ™ ─ ה ─ ⌐╟╡ ⅜ ⌂ ≤⌂∫≡⅔

╡⁸ ≢│⁸ ≤⇔≡ ⌐ ╢ ╛ ≢⌂↑╣┌≢⅝⌂™ ⅜ ↄ⁸ ⁸

─ ⁸ ─ ⅜ ⌂ ≢№╢⁹ 

 ꜡Ⱳ♇♩⁸AI⁸IoT ⌂≥ ╩ ∆╢₈☻ⱴכ♩ ₉≢│⁸ᵑ ─ ⁸ 

ᵒ ─ ⁸ɔ ─♃כ♦  ⌐╟╡⁸ ─ ╩ ⇔⁸ ─ ™

╩ ╛∆ ⅜№╢⁹ 

 ☻ⱴכ♩ ⱪ꜡☺▼◒♩≢│⁸꜡Ⱳ♇♩⌂≥─ ╩ ─ ⌐

⇔≡⁸∕─ ╩ ⇔≡™╢⁹ ⁸ ⇔√ ⅛╠│⁸ ╛ ♃כ♦⁸♩☻◖

⌂≥─ ⌂ ⅜ ⅜∫≡⅔╡⁸ │ ─ ™꜡Ⱳ♇♩⌂≥─ ─

⅜ ╘╠╣╢⁹ 

 

2.7. 9- 1 

⅜ ꜡Ⱳ♇♩╩ ┬ 
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2.8.1Ή1 ☻ⱴכ♩ ⱪ꜡☺▼◒♩─    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.8.1Ή2 ⱪ꜡☺▼◒♩⌐ ⇔√ ─   
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2.8. 2 ₒ ה ₓⱢ►☻ ╩  ▪☻Ɽꜝ≢  

 

◒Ⱳ♃│⁸☻ⱴכ♩ ⌐ ≤⌂ⱪ♇▪♩כ♃☻╢╦ 6 ≤ ≢Ɫ►☻ ─☻ⱴכ

♩ ⌐ ↑√ ╩ ╘√≤ ⇔√⁹꜡ Ⱳ♇♩╛ AI ⌂≥─ ╩ ⇔⁸

▪☻Ɽꜝ●☻ ─ ה ╩ ∆⁹ 

─ⱡ►Ɫ►⌐╟∫≡ ∆╢ ╛╡╛ ⁸ ─ ה ⁸ ⌂≥

╩♃כ♦─ ⇔⁸ ─fiꜛ◦כꜙꜞ♁⌂√ ⌐≈⌂→╢⁹Ɫ►☻ ─ │◒

Ⱳ♃⅜ 2021 3 ⌐ ∟ →√ ─ ╒ ≢ ∆╢⁹ 

Ɫ►☻≢─▪☻Ɽꜝ │ ⌐ ∂√⅝╘ ⅛™ ⅜ ≤⌂╢√╘⁸ ┼

─ ⅜ ⅝™⁹◒Ⱳ♃⌂≥│ ≤ ─ ⌐ ╡ ╗⁹ 

≢ ∆╢ │ ─ ≢ inaho 9 ꜡Ⱳ♇♩ ⁸

─ AI⸗♦ꜟ─ ≢○ⱪ♥▫ⱶ⁸ ╛╡╛ ⁸☻◒כⱠ♇♩꞉ה◒♇꜠♩כꜟ≢

─ ה ≢꜠◓Ⱶfi⌂≥⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2.8. 3 ₒ ה ₓ ꜡Ⱳ≢☻ⱴכ♩  ≢ ↄ  

 

│☻ⱴכ♩ ─ ⌐ ↑⁸2022 ⌐ ╩ ⅞ ∆╢⁹

◦☻♥ⱶ GNSS╩ ⇔√ ≢ ⌂ ╩☻ⱦכ◘ 1 ⌐ ⁹2022

2 ⌐ ꜡Ⱳ♇♩ ⅎ ₈PRJ8D R₉╩ ∆╢⁹ ─ ╛ꜞ♃▬▪≢

─ ה ⅜ ╗ ⁸◖꜡♫ ─ ⌐╟╢◖ⱷ ╡╙№∫≡⁸◖ⱷ ╡─

◖☻♩ ╛ ⅜ ╘╠╣≡™╢↓≤╩ ™ ⌐ ∆╢⁹ 

GNSS │☻ⱦכ◘ ╩ ╛כ♃◒ꜝ♩√∫ ⅎ ╩ ∆╢

⅜ ⁹ ╛ ♪◖⸗ ─ ≢ ╩♃כ♦√⇔ ∆╢⁹꜡ Ⱳ

♇♩ ╛ ◦☻♥ⱶ⌐ ⌂ ╩ 3,300 ╖ ─ ≢

∆╢⁹ 

2. 8. 2- 1 

╒ ≢ ∆╢ 
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⅜ ≢▪fi♥♫╩ ≡╢ ⅜⌂ↄ⁸ ◖☻♩╩ ≢⅝╢⁹ ╙

╛כ♃◒ꜝ♩₈ ⅎ ╩ ℮ 3Ί6 ─ 4◌ ∞↑₉⌂≥≤ ⌐ ≢⁸↕╠⌐

╩ ⅎ╠╣╢⁹ 1000 ─ ╩ ∆⁹ 

꜡Ⱳ♇♩ ⅎ │ 8 ⅎ♃▬ⱪ⁹ ⌐○Ɑ꜠כ♃כ⅜ ⇔√™ ─ 3

╩ ⇔≡ ⅎ ↑∆╢↓≤≢ ╒ ⱴ♇ⱪ╩ ⇔⁸ │ ≢ ⅎ⅜≢⅝╢⁹ 

꜡Ⱳ♇♩ │ 2018 12 ⌐כ♃◒ꜝ♩─ ↄ╙─≤⌂╢⁹ ─ ⅎ │

○Ɑ꜠⁸≥כ♃כ ⅎ ┼─ ה ─ ╩ ∆╢ ─ 2 1 ≢ ℮↓≤⅜

∞∫√⁹꜡ Ⱳ♇♩ ⅎ ─ ≢ 1 ≢ ⌐⌂╡⁸ ⅎ ─ ⅜ ╣

⌂ ≢╙ ⌂ ⅜≢⅝╢⁹ 

 

 

 

 

 

 

 

 

 

 

2.8. 4 ₒ ה ₓ fiכ꜡♪ ⁸ ╩ ⌐  

 

◄▪꜡☿fi☻│⁸ ─ ꜡Ⱳ♇♩ fiכ꜡♪ ⱦ☺Ⱡ☻╩ ∆╢⁹

─☻ⱴכ♩ ◖fi♁כ◦▪ⱶ╛⁸ ⌐♩◒▼☺꜡fiⱪכ꜡♪─ ⁹

≢ √ ╩⁸ ╛ ⌂≥⌐ ∆╢⁹ ─ ╛ ⁸

≤─ ⌐╟╢☻ⱴכ♩ ⌂≥╩ ⁹₈2⁸3 ╩╘≥⌐ ╩ ∆₉

∞⁹ 

╡╟כ♃fi│Ⱬꜞ◖ⱪכ꜡♪ ╩ ═╢√╘⁸ ─ ↄ╕≢ ™ ╡≡

╩ ≢⅝╢⁹ ≢ⱶ♥☻◦כ♃כꜙfiⱧ◖♪►ꜝ◒│♃כ♦ ∆╢⁹ ⅜ ™

≤ ™ ⁸ ⅜ ⌂ ≤ ╡⌂™ ⌂≥⁸ ╛ ╛╡⁸ ╩⅝╘

⅛ↄ◖fi♩꜡⁸⇔ꜟכ ─ ⌐≈⌂→╢⁹ 

╛ ─ ™ ⌂≥⁸ ─ ╙ ╘╢⁹ ─ ⅜

╩ ⅎ╢⌂≥ ⅜ ╪≢™╢↓≤⅛╠₈ fiכ꜡♪≢ ⅜ ╕╢₉

≤ ╡ ╖╩ ∆╢⁹ 

│◖ⱷ╛ ⁸ ⌂≥ ⌐╟╡ ⅜ ℮√╘⁸ ─ⱡ►Ɫ►⅜

⌐⌂╢⁹ ─ ╛fiכ꜡♪⁸│≢ ⁸ ◖fiⱣ▬fi⌂≥╩

╖ ╦∑≡ ╩ ∆╢⁹ ™√ ╩ ⇔⁸ ≢▬♅◗╛♩ⱴ♩⌂≥╩ ⁸

2. 8. 3- 1 

2022 ⌐ ∆╢꜡Ⱳ♇♩ ⅎ  
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╩↕╠⌐ ╛∆↓≤╩ ∆╢⁹ ─ fiכ꜡♪⁸╙ ≢ ╩ ╗⁹

↓╣╠≢ ╩►⁸ⱡ►Ɫ♃כ♦√ ↑⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

2.8. 5 ₒ ה ₓ fiכ꜡♪  ▪ⱪꜞ≢  

 

⁸│♅כ◘ꜞכ☺♫◄  ⌐ ═≡ ╩ ⇔√ ◓▪fi₈כ꜡♪

ꜞⱨꜝ▬ꜘכ typeR₉╩ ⇔√⁹ ▪ⱪꜞ◔כ◦ꜛfi╟╢ ╛ ╩

⇔⁸ ─ ╩ ╢↓≤⅜≢⅝╢⁹ 

 ▪ⱪꜞ╩♄►fi꜡כ♪⇔√♃Ⱪ꜠♇♩≤ⱨꜝ▬♩◖fi♩꜡כꜝכ╩ ╖ ╦∑≡

∆╢⁹♃Ⱪ꜠♇♩ ≢ ─ ╩ ⌂⅜╠ ─ ╩ ה ⌐ ≢

⅝╢⁹ ╛ ⌂≥─ ⌐╙ ∆╢⁹♃fi◒ ─ ─ ╩ ≢ ≢⅝⁸

─♃▬Ⱶfi◓╩ ⇔╛∆™⁹1 ⱷכ♩ꜟ─ │ 10 ≢№╢⁹ 

 ⌐│ ☿fi◘כ╩ ⇔≡™╢√╘⁸ ╛ ⁸ ╩ ⇔⁸ ⌐

∆╢≤ ∆╢ ╩ ⅎ≡™╢⁹ 

╩ⱶכ▪ →√ ─ │ 1345Ⱶꜞ× 1345Ⱶꜞ× ↕690Ⱶꜞⱷ⁸≢ꜟ♩כ

│ ╩ ╘≡ 16.7 ◐꜡◓ꜝⱶ⁹ ─ ╛ ⌐ ⅎ≡⁸

─כ◙כꜚ─ ╩ ↄ ⇔≡™ↄ⁹ 

 

 

 

 

 

 

 

 

 

2. 8. 4- 1 

fiכ꜡♪─≢  

 

2. 8. 5- 1 

כꜘ▬ꜝfi₈▪◓ꜞⱨכ꜡♪

t ype R₉ 
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2.8. 6 ₒ ה ₓ♪꜡כfi ™  №╡ ╢ 

 

│ ☺ꜗⱤfi⁸SOMPOꜞ☻◒ⱴⱠ☺ⱷfi♩⁸♩ꜟⱦ☼○fi ≢⁸

─ ╢╟⌐fiכ꜡♪≢≤⌂ ╩ ∫√⁹ ─ ╩ ⌐

◦◌⌂≥─ ╛ ─ ⁸ ─ fiכ꜡♪≥≤⌂ ─ ╩

→≡™ↄ⁹ ─ ╛ √⌂ ⌐≈⌂→╢⁹ 

 ≢│ ⅜◌ⱷꜝ ╖≢ 3◐꜡◓ꜝⱶ⁸ ⅜ 50 כ꜡♪─

fi╩ ⇔√⁹ ≢ 600ⱷ⁸ꜟ♩כ ≢ 3 ◐꜡ⱷכ♩ꜟ ╣√ⱴ▬fi♩Ⱨ▪

≤ⱴ▬fi ─ 2 ≢⁸ ─ ╩ ↑√╡⁸ ╩ ⇔√╡∆╢⌂≥─

╩ ∫√⁹ 

 2 ─ │ ↄ≡╙⁸ ≢│ ⅜⅛⅛╢℮ⅎ⁸ ⅜ ↄ ⅜ ╣⌂™↓≤

╙ ™⅜⁸↓℮™∫√ ╩ fiכ꜡♪⁹╢⅝≢ ╙ ♠ꜟⱫ●◑4ה2 ≢│

⌂ↄ ─ LTE ╩ ℮↓≤≢⁸ ─ ⅜ ⌐⌂∫√⁹ 

 │ ─ 800 ─ 1 ⌐ ∆╢ ⌂ ╩ ⌐ ≈⁹ ─

∞↑≢⌂ↄ⁸ ─ ⁸ ─ ⌂≥↕╕↨╕⌂ fiכ꜡♪≢

╩ ⇔≡™ↄ ⅎ∞⁹ ╛ ⌐ ╦╣╢≤ │╙∟╤╪⁸ ╣⌂≥≢ ─

⅜ ╦∫≡⇔╕℮↓≤╙№╢⁹ 

⌐ ⅜ ∫≡ ⅛╘╢ ⅜ ∞⅜⁸₈ ╕≢ ⅜⅛⅛╢ ⌐⁸

⌂≥│ ─ ⅜ ⅛╠⌂™√╘⁸ ≠ↄ↓≤ ⅜ ₉

≢№╢⁹ ─ ╙ ⅜ ∫≡ ┼ ⅝ ∆╢ │ ⅜ ↄ⁸♪꜡כfi≢

⅜ ≢⅝╢⁹ 

 ─◦◌ ─ ╙№╢⁹ ╛ ☿fi◘כ╩ ∫≡◦◌╩ ≢fiכ꜡♪⁸⇔

™ ℮⁹╕√⁸ ─ ≢│ ⌐ ⅜ ╣ ≢ fiכ꜡♪⁸╡№╙≥↓╢⌂⌐

─ ⅜ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2. 8. 6- 1 

╢╟⌐fiכ꜡♪  
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2.8. 7 ₒ ה ₓ ꜡Ⱳ⌐▪כⱶ ⁸ ⌐  

 

Piezo Sonic Ⱨ◄♂♁♬♇◒ │⁸ ─ ⸗ⱦꜞ♥▫כ─ ╩ ⇔⁸

╩ ∆╢⁹ ─ ꜡Ⱳ♇♩₈Mighty₉⌐꜡Ⱳ♇♩▪כⱶ╩ ⇔⁸AI ╛

╩ ™≡◄꜠ⱬכ♃כ ╩ ⌐∆╢⁹№╠╝╢ⱨ꜡▪⌐ ה ≢⅝⁸

─ ⌂≥⌐ ╩ⱶכ▪⁹╢∆ ⇔√⸗♦ꜟ≢ ⌂≥ √⌂ ╙

℮⁹ 

 ꜡Ⱳ♇♩▪כⱶ│꜡Ⱳ♇♩ ─ ⌐ ╡ ↑⁸ │ ╡√√╪≢ ⇔⁸

⌐ ∆╢⁹Mighty ⌐│ ♀꜡≢ ⅜≢⅝╢ ─ ╩כ♃כ⸗ ⇔≡™

ⱶכ▪⁸⅜╢ ⌐╙ ╩כ♃כ⸗ ⇔⁸Ᵽ♇♥ꜞכ─꜡☻╩ ∆╢⁹ 

 ≢◄꜠ⱬכ♃כ─Ⱳ♃fi─ ⌂≥╩ ╩ⱶ≢Ⱳ♃fiכ▪⁸⇔ ∆⁹2021

⌐ ⇔⁸22 ─ ╩╘≥⌐♥☻♩ ─ ╩ ∆⁹ 

 │₈ ─ ≢№╢ꜝ☻♩꞉fiⱴ▬ꜟ─ ⌐ ⇔√™₉≤⇔≡™╢⁹

ⱴfi◦ꜛfi⌂≥⁸ⱨ꜡▪ ─ ™ ≢─ ─ ⌂≥⌐ ≡√™ ⅎ╩ ∆⁹ 

╩ⱶכ▪  ⇔√⸗♦ꜟ│ ⌐╙⁸↕╕↨╕⌂ ≢─ ╩ ╗⁹☿fi◘כ≤

╖ ╦∑⁸ ≢│ ╛ ה ⌂≥─ ⅜ ⌐⌂╢≤™℮⁹ ≤

≢ ╩ ╘╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

2.8. 8 ₒ ה ₓ ꜡Ⱳ ⁸1 ≢  

 

◖Ⱡ◒♥♇♪꜡Ⱳ♥▫◒☻│⁸ 1 ≢ ╩ ≢⅝╢₈ ꜡Ⱳ♇♩◐♇♅

fi₉╩ ⇔√⁹ ─∕┌╝≢꜡Ⱳ♇♩╩│∂╘⁸ ╩ ⅛╠ ╡ ⇔≡ →╢ⱨ

Ⱳ♇♩⁸꜡כꜘ▬ꜝ ꜡Ⱳ♇♩⁸♩꜠כ ─ ╩ ⇔ ≢ ╩ ∆

╢₈ⱨכ♪☻◐ꜗfi꜠☺₉⌂≥╩ ─ ╣≢ ℮⁹ 

─ ↄ│◖꜡♫ ⌐╟╢ ≤ ≢ ⅜ ⇔™⁹ ╛

꜠☻♩ꜝfi⅛╠⁸ ∟ ╡ ─ → ╛℮≥╪ ⌐ↄ╠ ⅎ∆╢ ╙ ⅎ≡™╢⁹ 

2. 8. 7- 1 

꜡Ⱳ♇♩⁸ ⌐

╩ⱶכ▪ ╡ ↑╢ 
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↓℮⇔√ │ⱷ♬ꜙכ╙ ╙ ─√╘꜡Ⱳ♇♩⌐╟╢ ⅜⇔╛∆™⁹ ⌐

╟╢►▬ꜟ☻ ─ ╙ ╗⁹ 

 

 

 

 

 

 

 

 

 

 

 

2.9  ⌐⅔↑╢  

 

2.9.1 ₒ ₈x ꜡Ⱳ₉  

 

⁸│♩כ◕fiꜛ◦כꜙꜞ♁ ↑─ ꜡Ⱳ♇♩₈ꜚ♬Ⱳ ₉ ─√╘⁸

─ⱪכꜟ◓ ≢№╢ ≤ ⇔√⁹ꜚ♬Ⱳ ─ ─ │ 10

⌐≤≥╕∫≡™╢⁹ ◖꜡♫►▬ꜟ☻ ╛ ≤⇔≡ ─♦☺♃

ꜟ DX ⅜ ↕╣╢ ⁸2022 ⌐ 100 ─ ╩ ∆⁹ 

│♩כ◕fiꜛ◦כꜙꜞ♁ ⅜ ─√╘⁸№╢ ┼ ⌐ ↄ≤ ─ ⌐

≢⅝⌂™≤™∫√ ⅜№∫√⁹ ≤─ ≢ ─ ╩ ⁹♁ꜞ

│♩כ◕fiꜛ◦כꜙ ꜡Ⱳ♇♩─ ≢№╢ ♁ⱨ♩►◄▪ ⌐ ⇔⁸ ≥╙

─ ╛꜠ⱬꜟ⌐ ╦∑√◖fi♥fi♠≢▬fi♃כⱠ♇♩ ╛♃Ⱪ꜠♇♩ ≤─

╩ ╘╢⁹ 

ꜚ♬Ⱳ │ꜚ♬꜡Ⱳ♇♩ ─ ꜡Ⱳ♇♩⅜ⱬ⁹☻כ ─ ≥╙─ ꜠ⱬꜟ

⌐ ╦∑≡ ─ ╩ ⇔⁸ ∆╢≤₈∆↔™⌡₉⁸ ∞≤₈≥↓≢≈╕∏™√

─⅛⌂№₉⌂≥≤ ⅜↑⇔⁸ ─ ╩ ∆⁹ 

◖꜡♫ ╙№∫≡ ↄ─ ≢│ ≢ ╩ ╘╠╣╢ ≤⁸ ╦╣⌂™≤

⇔⌂™ ─ 2 ⅜ ⇔≡™╢≤↕╣╢⁹≈╕∏™√ ⌐™⅛⌐╛╢ ╩ ↓↕∑⁸

⌐ ╩ ↑↕∑╢⅛⅜  ⱴ⌐⌂∫≡™╢⁹כ♥

ꜚ♬Ⱳ │⁸↓℮⇔√ ≥╙⌐╛╢ ╩ ↓↕∑╢ ─ ╛ ⅜↑─♃▬Ⱶfi◓

╩ ⁹ │Ⱡ♇♩ ─ ╛♃Ⱪ꜠♇♩ ≢│ ⅜ ≢⁸꜡ Ⱳ♇♩

⌐ ╩ ∟╛∆™ ─ ≤ ╦∑≡ ─ⱳ▬fi♩⌐ ⅎ≡™ↄ⁹ 

 

2. 8. 8- 1 

─◘ⱳכ♩ ⅜ ⌐ ⅜

╢꜡Ⱳ♇♩◦☻♥ⱶ 
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2.9. 2 ₒ ₓⱪ꜡◓ꜝⱵfi◓⁸ ≢ ╪≢ ↑⌐ 

 

ꜘⱴⱢ │⁸ ◄fi☺♬▪─ ⌐ ⇔≡™╢⁹ ─ ╩ ⌐⇔

√₈◐♇☼ⱪ꜡◓ꜝⱵfi◓ ₉≢│ⱪ꜡◓ꜝⱵfi◓─ ╛ ⇔↕╩ ╪≢╙╠℮⁹2022

⅛╠│ ─ ≥╙╙ ≢⅝╢╟℮⌐∆╢⁹╕√ ─ⱪ꜡◓ꜝⱵfi◓ ⌂

≥⌐ ⇔≡™╢⁹⸗ⱦꜞ♥▫כ≤꜡Ⱳ♥▫◒☻─ ╩ ∆╢ⱷ⁸≡⇔≥כ◌כ

ↄ⸗ⱡ≤ ⅛∆ ─ ⇔↕⁸ ↕╩ ⅎ╢⁹ 

 №╠⅛∂╘ ≢☻כ◖√╣↕ ╛ ⁸ ⅜╢ ⌂≥╩ ⇔≡ ⇔⁸꜡ Ⱳ♇♩

─כ◌ ╩ⱪ꜡◓ꜝⱵfi◓∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

2.9.3  ₒ ₓ♪꜡כfiⱪ꜡◓ꜝⱵfi◓ ⌐  

 

│ ⌐ ◓fi─ⱪ꜡◓ꜝⱵfiכ꜡♪√↑ ╩ ≢ ⇔

√⁹ ─ ╠╩ ⌐⁸ ─ 6 30 ⅜ ─☻כ◖ ⁸

⌂≥╩ ⇔√⁹ 

 ─ ╛ ⌂╕∟≠ↄ╡╩ ∆╢ ─ ≢№╢⁹№↕ↄ╠

2. 9. 2- 1 

◐♇☼ⱪ꜡◓ꜝⱵfi◓  

 

2. 9. 1- 1 

꜡Ⱳ♇♩⁹ ⌐

╩ ℮⁹ 
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⌐╟╢⁸꞉ ≥fiꜛ◦כ◔כ ╩ ┘≈↑╢ ⌐ ⇔√⁹ ≢ⱪ꜡◓ꜝⱵfi◓

─ ⅜ ∆╢ ⁸ fiכ꜡♪─ ─ⱡ►Ɫ►≤ ╖ ╦∑√⁹ 

 ≢│ ⌐ ≢⅝╢ ▪ⱪꜞ◔כ◦ꜛfi╩ ™≡⁸ ─fiכ꜡♪ ⱪ

꜡◓ꜝⱶ╩ ╪∞⁹ 

 

 

 

 

 

 

 

 

 

 

2.9. 4 ₒ ₓ◕כⱶ ≢꜡Ⱳ♇♩  

 

─♩♇Ⱳ꜡⁸│ꜟꜝ♩כꜙ♬ ╛ ⌐ ╦∑≡◌☻♃ⱴ▬☼⇔≡ ∆╢

♁ⱨ♩►◄▪₈꜡Ⱳ♇♩○Ɑ꜠כ◦ꜛfiꜝכ♬fi◓₉╩ ⇔√⁹ 

꜡Ⱳ♇♩─○Ɑ꜠כ♃כ⅜ ≢ ≢⅝╢⁹ ₁─꜡Ⱳ♇♩─ ─ ╩

≤ ≢ ↑╢⁹↕╠⌐ ≤ ─ ≢ ╩ ™⁸꜡ Ⱳ♇♩─ ╩ ∆╢⁹꜡ Ⱳ

♇♩ ⁸ ─ ╡ ⅎ╙≢⅝╢⁹ 

≢♪כ⸗♩☻♥ ─ ╩╛∫≡╖≡⁸ ╛ ⁸ ─ ⌂≥⌐ ⅜

ⱶכ◕╩⅛™⌂ ≢ ≢⅝╢⁹◦Ⱶꜙ꜠כ⸗כ♃כ♪╩ ∫≡⁸ ≤─ ⅜⌂

™⅛⌂≥ ─ ╙≢⅝╢⁹ 

─꜡Ⱳ♇♩─ ⅜ ≢⁸ ┼─ ╛Ⱶ☻⌐╟╢ ⅜ ↑╠╣╢⁹

─ ╛ ─ ⅎ╢ ╙≢⅝╢⁹ 

 

 

 

 

 

 

 

 

 

 

2. 9. 3- 1  

◓fiⱪ꜡◓ꜝⱵfiכ꜡♪  

 

2. 9. 4- 1  

꜡Ⱳ♇♩○Ɑ꜠כ◦ꜛfiꜝכ♬fi◓ 
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2.9. 5 ₒ ₓⱷ♃Ᵽכ☻≢♦☺♃ꜟ  ─ ⅜  

 

 3 3D ₈ⱷ♃Ᵽ₉☻כ╩ ⇔√♦☺♃ꜟ ⅜ ≢ ⅝

∞∆⁹i - RooBO Network Forum│ 2023 ⌐╙⁸ⱷ♃Ᵽכ☻╩ ⇔√ ─♦☺

♃ꜟ ╩ ╘⁸ ─№╢ ─ ╛ ⌐≈⌂→╢⁹2025 ─

ה ⌐ ↑≡⁸ ה ⅜ ∆╢ ⱷ♃Ᵽ₈☻כⱣכ♅ꜗꜟ

₉─ ╩ ∆╢⁹ 

 ⱷ♃Ᵽכ☻ ⌐ⱪꜝ♇♩ⱨ◊כⱶ╩ ⇔⁸ ╛ⱪ꜡◓ꜝⱵfi◓ ⌂

≥─ ◖fi♥fi♠╩ ∆╢⁹₈♦☺♃ꜟ ☻♃☺▪ⱶ₉╙ ↑⁸ⱷ♃Ᵽכ☻ ≢

╛ ⅜≢⅝╢ ╩ ⅎ╢⁹◖fiⱧꜙכ♃ ╛ ⌂≥⁸♦☺♃ꜟ⌐

∆╢ ─ ╩ ∆╢╒⅛⁸ ≢╙ ≢⅝╢╟℮⌐∆╢⁹ 

 ─▪►♩ⱪ♇♩─ ≤⇔≡⁸♦☺♃ꜟ ─ ╩ⱷ♃Ᵽכ☻ ⌐ ∆╢⁹

╕√♦☺♃ꜟ ╩ ⇔√ⱦ☺Ⱡ☻ⱪꜝfi╩ ℮ ─ ╙ ⁹2025 ─

ה ≢Γ♦☺♃ꜟ Δ─ ╙ ≢⅝∕℮∞⁹ 

  Ᵽכ♅ꜗꜟ │ ה ⅜ ╩ ⅎ 2021 12 ⌐ ╩ ╘√

ⱷ♃Ᵽ⁹2022☻כ 2 ⌐◄ꜞ▪╩ ⇔⁸ ⅝╩ ⇔≡™╢⁹2021

╩ ⇔√ KDDI╩ ⌐ ⅜ ◖fi♁כ◦▪ⱶ ╩ ╖⁸2022

⌐╙₈ ≢ ∆╢₉ ─ ⁹ 

♩♇Ⱳ│꜡Ⱳכ꜡▬▪ 350 ⅜ ∆╢ ≢⁸

⌂≥⅜ ∆╢⁹ ₈RoBO Peace ꜡Ⱳ▪fi♪Ⱨכ☻ ₉╩ ⇔⁸ ≥

╙ ↑▬ⱬfi♩⌂≥≢♦☺♃ꜟ ─ ╛꜡Ⱳ♇♩ ─ ⌐ ╡ ╗⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 9. 5- 1  

12 ⌐ⱪ꜠○כⱪfi⇔√

Ᵽכ♅ꜗꜟ  

 



67 

 

3  ꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃─ ≤  

 

3.1 ꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃ SI er ─  

 

꜡Ⱳ♇♩─ ⅜ ∆╢ ⁸꜡ Ⱳ♇♩─ ╩ ⇔⁸꜡ Ⱳ♇♩╩ ≤⇔√ ה

◦☻♥ⱶ╩ ∆╢꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃ Sler ─ ╙ ↕╩ ⇔≡

™╢⁹ 

≢│⁸Sler ─ ™꜡Ⱳ♇♩◦☻♥ⱶ╩ ∆╢╒⅛⁸FAה꜡Ⱳ♇♩◦☻♥ⱶ

▬fi♥◓꜠כ♃ Sler ─ ─ ⅜╡╩ ∆╢⁹ 

 

3.2  Sler ─ ╡ ╖  

 

ₒAIה꜡Ⱳ ⁸ ₓ 

─ ☻꜠ⱪה ─ ה ╩ ≤∆╢►◄ⱡ♥◒♬◌

│⁸ ⅜ ∆╢ ⌐ ↨⇔≈≈⁸ ⌐╦√╡ꜝ▬fiⱦꜟ♄כ≤⇔≡

╛ⱡ►Ɫ►╩ ⇔≡⅝√⁹ 

 2012 ⅛╠ SIer ⌐ ╡ ⇔⁸ ─№╠╝╢꜡Ⱳ♇♩ⱷכ◌כ─ ╩ ╡ ℮

⌂≥⁸ ╛ ⌐ ∆╢ ─↕╕↨╕⌂ ⌐ ╛⅛⌐ ≢⅝╢─⅜ ╖⁹ 

 ₈ ╛Ⱨ♇◐fi◓ ⌐ ⇔≡│⁸№╠╝╢ ≢꜡Ⱳ♇♩ ₉╢№⅜☼כ♬─

≤ ∆╢╟℮⌐⁸♀Ⱡ◖fi╛ ⱷכ◌כ≤™∫√ ─ ≤─

╙ ⅎ≡⅝√⁹ ⌐ ≢│⁸ ⅜ ⇔ↄ⌂∫≡™╢ ⁸ ⌐╟╢ ⅜

⌂ↄ⌂™√╘⁸SIer ┼─ │↕╠⌐ ╕╢ ╖⁹ 

 ↓℮⇔√ ╩☼כ♬─ ⅎ≡ ⁸ ☿fi♃כ≤ ≢ AI ≤꜡Ⱳ♇♩

╩ ╖ ╦∑√ ─ ⌐ ╡ ╪≢™╢⁹ ─ ╩ ⌐ ∆╢

⌂≥⌐ ≤⌂╢⁹ 

 ─ ⌐ →≡™╢─⅜◄fi☺♬▪─ ≢№╢⁹☿fi◘כ╩│∂╘≤∆╢

⌂≥─ ⌂ ⌐ ╩ ╦∑⁸₈☻◐ꜟ ⌐ ↑√ ─ ╩⅝∟╪≤ ╘≡™

ↄ ⅜№╢₉ ≤ ∆╢⁹ 

 ╙℮ ꜟꜗ♅כⱴ⅜⁸Ᵽכ♥─≈ ─ ≤⌂╢⁹↓╣╕≢ ─꜡Ⱳ♇♩≢ ∫

≡™√ ╩♦☺♃ꜟ ∆╢↓≤≢ ╛ ≤™∫√ ╩ ⅝ ⇔⁸

╩ ℮⁹ 
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ₒ ⌂⇔≢ ╡ ╤⇔⁸ ↑─꜡Ⱳ♇♩◦☻♥ⱶₓ 

│⁸Ɽ꜠♇♩⌐ ⇔√ ⌂ Ⱳכꜟ╩ ╛ ⌂⇔≢ ╡ ╤∆

♦Ɽ꜠♃▬☺fi◓ה꜡Ⱳ♇♩◦☻♥ⱶ╩ⱪꜞⱨ□ה♪כⱠ♇♩꞉כ◒☻ PFN⁸

⁸PAL ≤ ⇔√⁹ ╩ AI ≢ ה

⌐ ≢⅝╢⁹ 

─◦☻♥ⱶ ╛◖fi◘ꜟ♥▫fi◓⅜ ─ PAL⅜ ⁹ ♬כꜝⱪכ▫♦

fi◓ ⌂≥≢ ╩ ↑╢ PFN⅜ ◖fi♩꜡כꜝכ╩ ⇔⁸꜡ Ⱳ♇♩◦☻♥ⱶ▬

fi♥◓꜠כ♃ SIer ─ ⅜◦☻♥ⱶ ⇔√⁹ 

♩ꜝ♇◒ ─ ⌐ ™ ↕ 2400Ⱶꜞⱷכ♩ꜟ╕≢─ ⌐ ⁹ 25◐꜡◓

ꜝⱶ╩ ═╢⁹ ╩ ╡⁸3 ≢ ╩ ⇔⁸ 4ⱷכ♩ꜟ─ ╩

⌐ ╦∑ ∆╢⁹ ≢ ╩ ≢⅝╢⁹ 

⌐╙ ∆╢⁹ ≤ PAL│ ₁≢╙ ╩ ∆╢⁹PAL│

─ ⌐ ╩כ♫כ◖ ↑ ╙∆╢⁹PFN│ ◖fi♩꜡כꜝכ╩ ╡∆╢⁹ 

Ⱳכꜟ─ ╡ ╤⇔│⁸ ∆╢⌐│ ─ ⌐ ⅜№╡⁸ ⅜

∞∫√⁹ ╛◖꜡♫ ⁸◖☻♩ ⅜ ╕∫≡ ─ │ ™⁹꜡ Ⱳ♇♩ ⁸

AI⁸ ⱡ►Ɫ►≢ ⌂ 3 ⅜ ⇔ ╩ ╡∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 3. 2- 1 AI≤꜡Ⱳ♇♩ ╩ ╖

╦∑√  

 

 3. 2- 2 ♦Ɽ꜠♃▬☺fi◓ה꜡Ⱳ♇♩◦☻♥ⱶ 
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ₒ ה  ↄ ₓ 

OMC │⁸ ─ ⁹ ⱪꜝfi♩─ ה ╩ ≤⇔≡⁸

⌐ ∆╢ ה ─ ╩ ⅜↑╢⁹ │ ה ─

≢ ꜝ▬fi─ ה ─ ⌐ ╩ ╣⁸꜡ Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃ SIer

≤⇔≡─ ╩ ╘≡™╢⁹ 

⅜ SIer ⌐ ⇔√⅝∫⅛↑│ 10 ⌐ ╢⁹ ⱷכ◌כ─ ╩ ↑⁸

⌂≥ ─Ⱶ◐◦fi◓╩ ⇔√⁹꜡Ⱳ♇♩⌐╟╢Ⱶ◐◦fi◓│ 4 ≢ ∆╢

√╘⁸2 ─Ⱶ◐◘כ≤ ═ ⌂ ⅜ ⁹√∞⁸ │ ⌂ ─Ɽ♃כfi╩

╖ ∆↓≤⅜ ⇔ↄ⁸ ╩╛╡ →√ OMC⅜ ╩ ╘√⁹ 

↓─ ╩ ⌐ ⱷכ◌כ╛ ⱷכ◌כ ↑─⁸ ╛ ─꜡Ⱳ♇♩Ⱶ◐◦fi◓

─ ⅝ ™⅜ ⇔√⁹ ⌐╟∫≡ ⌐│ ⅜ ⌂√╘⁸◄fi☺♬▪⅜ ⌂

─Ɽ♃כfi╩ ∆╢⁹ 

≢│Ⱶ◐◦fi◓ ⌐╙ ╛ ⁸ ⌂≥─ ⌐ ⇔⁸꜡ Ⱳ♇♩⌐╟╢

◦☻♥ⱶ╩ ↄ ⅜↑╢⁹ 

─ │ꜞⱧכ♃כ⅜ ™─⅜ ∞⁹╕∏ ≈─ ⌐ ⇔√ ⁸ ─ ⅛╠

╩ ⅜☻כ◔√∫™≥╢↑ ⌂ↄ⌂™≤™℮⁹ⱨ□♫♇◒╛ ⌂≥⁸↕╕↨╕⌂ⱷ

╩♩♇Ⱳ꜡─כ◌כ ≢⅝╢─╙ ╖∞⁹ 

⁸ ─ 9 ╩ ⱪꜝfi♩ ⅜ ╘╢⁹SIer │ ⁸꜡Ⱳ♇♩╩

⇔√ ≢ ─fiꜛ◦כꜙꜞ♁™ ╩ ⇔≡™ↄ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ∟ ╦∑ ⅛↑≡ ꜡Ⱳ♇♩◦☻♥ⱶ ₓ 

│⁸ ●☻ ╩ ≤⇔≡ 1918 ⌐ ⇔√⁹↓─ ≢

⌂≥─ ꜡Ⱳ♇♩╩☿♇♩▪♇ⱪ ╘≡ 200 ⁹꜡Ⱳ♇♩│ ≢ ∆

╢╒⅛⁸SIer ≤⇔≡ ∆╢⁹6 ◌ ⅛╠ 1 ─ ∟ ╦∑╩ ≡⁸ ⁸ ⁸

⁸ ⅎ ↑⁸ ⁸▪ⱨ♃כⱨ◊꜡כ╕≢ ⅜↑╢⁹ 

 3. 2- 3 Ⱶ◐◦fi◓꜡Ⱳ♇

♩⁹ ╛ ⅜ ∫√ ↔

≤ ↕∑≡ ∆╢ 
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 2 ⱷכ◌כ≤─ ─ ≢◦☻♥ⱶꜝ▬fi≤◄fi☺♬▪╩ ⅝ ™∞─⅜⅝∫

⅛↑≢⁸SIer ⌐ ⇔√─│ 2008 ⁹ ⅛╠⁸ ≤⇔≡ ●☻─

╩ ∫≡⅔╡⁸ ╛ ꜡Ⱳ♇♩ ≢♩כⱠ▫♦כ◖ꜟ♃כ♩╩ ⇔≡⅝

√⁹ ⌂ ⅛╠ ╛ⱡ►Ɫ►⌂≥╩ ┬↓≤╙ ™⁹ 

 ꜡Ⱳ♇♩⌐ⱪ꜡◓ꜝⱶ╩ ™⁸ ⅜ ≈꞉כ◒ ⱬꜟ♩◖fiⱬꜘכ꜠♩⁸כ─

⌂≥╙ ╦∑≡ ⌐ ╖ ╗ ╩∆╢⁹ │₈◦☻♥

ⱶ⅜ ⌐ ⌐ⱴ♇♅∆╢⅛≥℮⅛⅜ⱳ▬fi♩₉≤ ╢⁹ 

 ↓↓ │⁸ ꜡Ⱳ♇♩◦☻♥ⱶ─ ⅜ ⁹SIer ≤⇔≡☿♇♩▪♇ⱪ ╩ ╪

∞─│ 2 ≢ 20 ╩ ⅎ╢⁹ │ ꜡Ⱳ♇♩⌐ ∑╣┌⁸ │ ─№

╢ ⌐ ╡ ╘╢⁹ 

꜡Ⱳ♇♩─ │⁸ ╩ ╠∆─≢⌂ↄ⁸ ╠╣√ ─ ≢ ╩ ╘╢√╘

≤ ∆╢⁹₈ ─ │⁸⅔ ↕╕≤ ╩ ⇔⁸∂∫ↄ╡≤ ∟ ╦∑⌂

™≤ ⅎ≡↓⌂™₉ ⁹ 

 ₈ │⁸ ─ ⅝ ™⅜ ↄ⁸ ╩ ⇔≡™╢₉ ≤™℮⁹

꜡Ⱳ♇♩─ ∆╕∆╕│☼כ♬╛ ⅎ╢≤╖≡⅔╡⁸ ⌐ ⅎ≡™ↄ⁹ 

 

 

 

 

 

 

 

 

 

 

ₒMR≢꜡Ⱳ  ⌐ ꜝ▬fi ₓ 

│⁸2021 4 ⌐ ⌐Ᵽכꜙꜞ♁ꜟꜗ♅כ◦ꜛfi꜡

Ⱳ♇♩☿fi♃כ VRSC╩ ⁹↓╣╕≢─ ─Ᵽכ♅ꜗꜟ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ⅎ⁸

MR ╩ ⇔⁸ ◦☻♥ⱶ╩ ⌐ ∆╢⁹ 

│ 2019 12 ⌐⁸Ᵽכ♅ꜗꜟ꜡Ⱳ♇♩☿fi♃כ VRC ╩ ⇔√⁹ ⌐

↑⁸ ╛ ≤ ╩ ∆╢ ≤⇔≡ ⇔≡™╢⁹ 

─ ⌐ ╩ ∆╢ ₈♦☺♃ꜟ♠▬fi₉╩ ⁹ ─ ∆

╢꜡Ⱳ♇♩◦☻♥ⱶ╩ 3 3D ≢ ⇔⁸200fi♅─ ─fi≢⁸ꜝ▬fiכꜞ◒☻ ⅝

╩ ─Ᵽכ♅ꜗꜟ◦Ⱶꜙ꜠כ◦ꜛfi≢ ≢⅝╢⁹ ╩ ≢⅝╢↓≤⅛╠

─ ⌐≈⌂⅜╢⁹ 

 

 3. 2- 4 ꜡Ⱳ♇♩◦☻♥ⱶ 
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⁸3D☻◐ꜗ♫כ ♃כ♦ ≤♁ⱨ♩►◄▪╩ 4,000 ⅛↑≡ ⇔√⁹

─ ♃כ♦╩ ⇔⁸◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ╩ ≡ ╪≢⁸ ╛ ⌂≥

╩ ∆╢⁹ ≤▬ⱷכ☺╩ ⇔⌂⅜╠ ╩ ⌡╢↓≤≢⁸ ─ ™╩ →╢⁹ 

MR│ꜞ▪ꜟ≤Ᵽכ♅ꜗꜟ╩ ⇔√ ≤⇔≡ ↕╣≡™╢⁹꜡Ⱳ♇♩◦

☻♥ⱶ▬fi♥◓꜠כ♃ SIer ≢ ⇔√ │╕∞ ⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

ₒ꜡Ⱳ♇♩ ╩Ɽ♇◔כ☺  SIer ⅜ ₓ 

◖☻⸗ │⁸꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃ SIer ≤⇔≡ ⌐

╘√꜡Ⱳ♇♩◦☻♥ⱶ ↑⌐⁸ ╩ ∆ ─Ɽ♇◔כ◘☺כⱦ☻╩ ╘√⁹

꜡Ⱳ♇♩ⱷכ◌כ┼─ ╙№∫√ ╩⁸ ╙ ╘◦☻♥ⱶ─ ╛ ╩

⇔√ ⱷכfi≤⇔ ╩ ╘╢⁹ 

╩ 21 ⌐ ↑⁸ ⌐ ≈─Ɽ♇◔⁹√╘≥╕⌐☺כ ה ╛ ⌂≥

─ 8 ─ Ɽ♇◔כ☺│ 1 8 ≢ 3◌ ⌐ 1 ╩ ∆╢⁹Ⱳꜟ♩ ╘⁸

⁸Ᵽ♇♥ꜞכ ⌂≥╩ ⅎ√ 17 ─Ɽ♇◔כ☺│ ꜟⱩכ◔ה☻כꜞ◓⁹

⌂≥╩ ╗ⱨꜟⱤ♇◔כ☺│ 3 ⌐ 1 ≢ ⁹ 

꜡Ⱳ♇♩─ │ꜝ▬fi ─ ⌐╙⌂╢⁹⇔⅛⇔⁸ ⌂≥⌐ ═

╩ │כ◙כꜚ╢∆ ⌂™⁹ ⁸ ╩ ≢≢⅝∏꜡Ⱳ♇♩ⱷכ◌כ⌐ ∆╢

SIer │ ™⁹ 

◖☻⸗ ≢│ 30 20 ⅜ ≢ ╩ ∆╢⁹ ≤ ≢ ≢

─ ╩ ⌐⇔√⁹ ⌐ ⇔√ ─ ╩ ╡ ╙ ∆╢

◦☻♥ⱶ╙ ⇔⁸ ─ ╩ ₁⌐ ∆╢⁹ ─ ↑⌐ ≤

⅜ ⅛╢ ╙ ⇔√⁹ 

│ ─꜡Ⱳ♇♩◦☻♥ⱶ╩ ≤⇔⁸ ╘╢◦☻♥ⱶ⌐│○fiꜝ▬fi

≢─ ╙○ⱪ◦ꜛfi≢ ⇔≡⅔╡⁸ ≢☻ⱦכ◘ ╩ →╢⁹

≤─ ╩ ⇔ ─ ─☻ⱴכ♩ ⌐╙≈⌂→≡™ↄ⁹ 

 

 

 3. 2- 5 ꜝ▬fi─ ⅝╩Ᵽכ♅ꜗ

ꜟ◦Ⱶꜙ꜠כ◦ꜛfi≢ ≢⅝╢ 
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3.3  Sler ─  

 

ₒ ─ ≢ ₓ 

2001 ─ ☻ⱦכ◘ ≢№╢◄▬☺▼♇◒│⁸꜡Ⱳ♇♩◦☻♥ⱶ SI

╩ ⱪכꜟ◓╢↑⅜ ₈◄▬☺▼♇◒ O M▬fi♥◓꜠כ♩ OMI₉╩ 2018 ⌐ ∟

→√⁹ 

 OMI─ │ 300 ⱪכꜟ◓◒♇▼☺▬◄⁸⅜∞≤╒ ≢│ 1 6000 ╩ ⇔⁸

8 ⅛╠│ 2000 ─ ╩ ⇔≡™╢⁹ ⁸ ─ ╛ ⅜

⇔√ ╩ OMI⌐ ∆╢⁹₈ ⌐ ⇔ ╘√ ꜡Ⱳ♇♩⌐ ⇔⁸◦☻♥ⱶ

╛ ╩ ℮ SIer ─ │╕∞ ⌂™⁹╕√ SI │ ╩ ⅝ ─ ⅜

ↄ⁸ ⌐ ∆╢ ╙№╢≤ ↄ⁹ ⅜ ⌂ │ ─ ╖₉

OMI ⁹ 

 ─ ╙ │≢ⱪכꜟ◓◒♇▼☺▬◄⁹╢™≡⇔ ─ ╩ ⌐

50 ⇔≡™╢⁹ ↑╩│∂╘ ⅎ⁸₈╤⧵╩☻כ◖™ ─

≢╙ ⅜ ╣╢╟℮⌐ ⅛╠ ⇔≡™╢₉ ⁹↓─℮∟ 30 ⌐⁸18

⅛╠꜡Ⱳ♇♩ ☿fi♃כ╩ ⇔√⁹ ╛◦Ⱶꜙ꜠כ♃כ╩ ⇔⁸꜡ Ⱳ♇♩─ⱷ

fi♥♫fi☻╛ ─◦Ⱶꜙ꜠כ◦ꜛfi╩ ┬⁹ 

 ◄▬☺▼♇◒⅜ ◦☻♥ⱶ☼≤ ≢ ה ⇔√ ◐♇♩₈AToM ▪♩ⱶ ₉╩

∫√ ╙ 9 ≢ ∫≡™╢⁹▪♩ⱶ│ ꜡Ⱳ♇♩╩ ─ ⌐№╢

꜡Ⱳ♇♩⌐ ≡√╙─≢⁸∕╣╩ ℮↓≤≢ ⌂ ╩ ≤⇔√⁹ כꜝ◄─60

╙♪כ◖ ⇔≡⅔╡⁸Ɽ♁◖fi≤ ↕∑≡ ─ ⌂≥╙ ═╢⁹ 

20 ⌐│⁸▪♩ⱶ╩ ⇔≡ ∟ ┘ ⌐⇔√ ATEM▪♥ⱶ ╛⁸ ─

⌂≥ IoT ⸗ⱡ─▬fi♃כⱠ♇♩ ╩ ═╢ ╙ ⇔√⁹ 

 

 

 3. 2- 6 ≤ ─ ⅜╦⅛╢

⌐╟╢  
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ₒ꜡Ⱳ◦☻♥ⱶ  SIer ꜠ⱬꜟ─ ₓ 

│⁸꜡ Ⱳ♇♩◦☻♥ⱶ ─ ╩

⁹2020 ⌐ ⇔√₈ ꜡Ⱳ♇♩◦☻♥ⱶ◖₉☻כ≢ ⇔⁸◦☻♥ⱶ ╛

ה ⅜≢⅝╢꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃ SIer ꜠ⱬꜟ─ ╩ ∆⁹ 

│ 4ⱷכ◌כ─ ꜡Ⱳ♇♩╩◖─ ⌐ ⇔√ꜝ▬fi⁹Ɽꜝ꜠ꜟꜞfi◒

╛ ⁸ ꜡Ⱳ♇♩⌐╟╡⁸ ⌐ I C ♅♇ⱪ─ ╡ ↑⁸ ה

⁸ ↑⌂≥╩ ℮⁹ꜝ ▬fi│꜡Ⱳ♇♩↔≤─ 4ꜚ♬♇♩⌐ ≢⁸ ⌂

⅜≢⅝╢⁹ 

3 │꜡Ⱳ♇♩ ─ ≤ ─ ◌ꜞ◐ꜙꜝⱶ╩ ╡ ╣╢⁹

╛ ⌐ ∆╢ ⁸ⱪ꜡◓ꜝⱴⱩꜟה◒♇☺꜡ה◖fi♩꜡כꜝכ PLC ⌐╟╢ ╩

⇔⁸ ⌐꜡Ⱳ♇♩○Ɑ꜠כ♃כ≤⇔≡ ≢⅝╢╟℮⌐∆╢⁹ 

╛ ≢ ─ ⅜ ∆╢ ⁸꜡Ⱳ♇♩⌐ ∆╢ ╛

│ ≢ ⌐⌂╡≈≈№╢⁹3 ─꜡Ⱳ♇♩◌ꜞ◐ꜙꜝⱶ ≤⁸

╩ ∆╢꜡Ⱳ♇♩◦☻♥ⱶ◖כ☻⌐╟╡ ─ ⌐☼כ♬ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 3. 3- 1 ─ │ ⅛╠ 

 

 

 3. 3- 2 ⇔√꜡Ⱳ♇

♩◦☻♥ⱶ  
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3. 4  FAה꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃ ─  

 

3. 4.1   FAה꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃  

 

FAה꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃ ₈SIer ₉ │⁸꜡Ⱳ♇♩הFA

Factory Automation ◦☻♥ⱶ─ ╩ ℮◦☻♥ⱶ▬fi♥◓꜠כ♃ ─

≤⇔≡ 2018 7 ⌐ 144 ≢ ↕╣√⁹2022 1 300 ─ ⅜ ⇔

≡™╢⁹ 

 ─ ⌂ │⁸(1) SIer ╩ ≤⇔√ FAה꜡Ⱳ♇♩ Ⱡ♇♩꞉כ◒─ ⁸(2) 

SIer ─ ─ ⁸(3) ◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi⌐ ∆╢ ─ ⁸─ 3

≈≢№╢⁹꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi ─ ╩ ∂√ ─꜡Ⱳ♇♩

┼─ ⅜ ↕╣⁸2020 ⌐│ ꜡Ⱳ♇♩ ╟╡₈꜡Ⱳ♇♩

₉╩ ↕╣≡™╢⁹ 

 

3. 4.2   SIer ─  

 

SIer │ ─ 5≈─ ⌐ ⅛╣ ╩ ∫≡™╢⁹ 

 SIer ┘ ─ ─√╘─ ╩ ⌂℮⁹ 

 SIer ┘ ─ ─ ⌐ ↑√ ╩ ⌂℮⁹ 

 ⌐⅔↑╢ ─ ╛ ≤─ ╩ ∆╢⁹ 

 ─ ⁸SI ⌐ ⌂ ─ ⁸ ⌐⅔↑╢

╩ ⌂℮⁹ 

 ꜡Ⱳ♇♩ SI ─ ╩ ⇔⁸ ⌂ ╩ ╦

∏ ∆╢⁹ 

 

3. 4.3   

 

ₒ ꜟכ♠ ₓ 

Sler ≢│⁸ ╩ⱷ▬fi♃⁸≡⇔≥♩♇◕כSIer ─ ─√╘─♠

╩ꜟכ ⇔≡™╢⁹1 │ SIer ╩ ⇔√ⱴfi●─ ≢№╢⁹2019 ⌐

⌐ ↑√ ╕╪⅜₈ⱴfi●≢╦⅛╢ ꜡Ⱳ♇♩ SIer₉╩ ⇔√⁹ 

↓╣╕≢⌐ 1 ╩ ⇔≡™╢⁹2021 │ ╩ ≤⇔√ 2 ╕╪⅜╩ √

⌐ ⇔√⁹ 
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2 │ YouTube ─ ≢№╢⁹꜡Ⱳ♇♩╛ SIer ─ ╩ ⅎ╢ ♪ꜝⱴ╩

2021 ╕≢⌐ 6 ⇔⁸2021 │꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi≤│ ⅛╩

ⅎ╢ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

3.4 . 4 ─  

 

ₒ꜡Ⱳ♇♩ SI ─ ₓ 

 ─ ⇔√☻◐ꜟ ╩╙≤⌐꜡Ⱳ♇♩ SI ─ ╩ ⌂∫≡™╢⁹

2021 │꜡Ⱳ♇♩ SI ה ≤⇔≡⁸☻◐ꜟ ╩╙≤⌐ ⇔√⁹↕╠

⌐ ≢─ ⌐ ⇔≡─ ╙ ∫≡™ↄ ⁹ 

 

ₒ꜡Ⱳ♇♩ SI ─ ₓ 

 ꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi─ ─ ╣╩ ∆╢ 3 ─ ₈꜡Ⱳ♇♩

SI ₉╩ ⇔√⁹2021 ╩WEBהꜟ▪ꜞ│ ╘≡ 9 ⇔⁸ ═ 200 ⅜

⇔√⁹ 

  

 3. 4.3 - 1 ₈ⱴfi●≢╦⅛╢ ꜡Ⱳ♇♩ SIer₉ 

SIer  

 3. 4.3 - 2 YouTubeה꜡Ⱳ♇♩ SIer

♅ꜗfiⱠꜟ ◘ⱶⱠ▬ꜟ  

SIer  
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ₒ ↑ ─ ₓ 

 ─ ─ 1◖ⱴ 90 ╩ ╡≡⁸꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi

─ ╩ ⅎ╢ ╩ ⇔≡™╢⁹2021 │ 8 ⌐≡ 10 ⇔⁸720 ─

⌐ SIer ─ ╩ ⇔√⁹ 

 

ₒ ↑ ─ ₓ 

 ꜡Ⱳ♇♩ ╩ ∆╢ ⅛╠꜡Ⱳ♇♩ ─ ╩ ═╢ ⅜ ⇔™≤─ ⅜

⅛∫√↓≤⅛╠ 2 ─ ↑ ─ ⌐ ↑≡ 2021 ╟╡ ╩

⁹♥◐☻♩╩ ⇔⁸2022 2 ⌐ ☿fi♃כ⌐≡♥☻♩ ╩ ∆╢⁹ 

 

ₒ꜡Ⱳ♇♩ SI ₓ 

 ꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi─ ╩ ╢₈꜡Ⱳ♇♩ SI ₉ ╩ ⇔√⁹

2020 ⁸2021 ⌐꜡Ⱳ♇♩ SI 3 ╩ ≢ ⇔⁸2022 ╟╡ ╩

─ ⌐╙ → ╩ ⇔≡™╢⁹ 

⌂ ╛ ─ ꜠ⱬꜟ╩ ╢ 3 │ 3 5 ╩ ≤⇔≡⅔╡⁸

₈꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi ⌐ ╦╢ ╩ ⇔≡™╢≤≤╙⌐⁸

꜡Ⱳ♇♩ ה ה ─ ⅜ ╡ ╕╣≡™╢ ─ ⌂ ╩ ⇔≡⅔

╡⁸ ≤─ ⌂ ╙ ≢№╢₉↓≤⅜ ╘╠╣╢⁹ 

 ╕√⁸2021 │↕╠⌐ ─꜡Ⱳ♇♩ SI 2 ─ ╡⌂≥ ╩ ⇔√⁹

2022 5 ⌐ ≢№╢⁹2 │ 10 ╩ ≤⇔≡⅔╡⁸₈ ↕

╣√ ╩ ⇔⁸꜡Ⱳ♇♩◦☻♥ⱶ╩ ≢⅝╢⁹∕─ ⌐│⁸ ה ה

─ ⁸ ⁸ ⁸◖☻♩⁸ ה ⌂≥╩ ∆╢↓≤⅜ ≢№╢⁹₉

↓≤⅜ ↕╣╢⁹ 

  

 3. 4. 4- 1 ₈꜡Ⱳ♇♩ ₉  

SIer  
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 3. 4. 4- 3 ꜡Ⱳ♇♩  

SIer  

 3. 4. 4- 2 ₈꜡Ⱳ♇♩ SI ₉ 

─  

SIer  



78 

 

4  √⌂ ≢─ ≤ ─  

 

4.1  √⌂ ≢─꜡Ⱳ♇♩─  

 

◖꜡♫►▬ꜟ☻ ─ ⌐╟╡⁸ √⌂ ≢─꜡Ⱳ♇♩─ ≤

⅜ ⇔≡™╢⁹ ≢│⁸ ⅛╠꜡Ⱳ♇♩ ╩ ╘≡™ↄ₈꜡Ⱳ♇♩ⱨ

꜠fi♪ꜞ₉כ─ ╡ ╖─╒⅛⁸ ▬ⱡⱬכ◦ꜛfi╩ ∆╢₈ⱶכfi◦ꜛ♇♩₉

⁸◖꜡♫ ⌐⅔↑╢꜡Ⱳ♇♩ ⌂≥╩ ╡ →╢⁹ 

 

4.1.1  ꜡Ⱳ♇♩ⱨ꜠fi♪ꜞכ⌂ ─  

☻ⱦכ◘ ⌐ ⇔≡꜡Ⱳ♇♩╩ ↕∑╢√╘⌐│⁸꜡Ⱳ♇♩ⱷכ◌כ╛꜡Ⱳ♇

♩◦☻♥ⱶ▬fi♥◓꜠כ♃ SIer ⅜ ≢─ ╩ ⌡╢∞↑≢│ ≢№╢⁹ 

ⱷכ◌כ╛꜡Ⱳ♇♩ SIer ⅜כ◙כꜚ≥ ⇔≡⁸꜡Ⱳ♇♩⅜ ⅝╛∆™₈꜡Ⱳ♇♩ⱨ꜠

fi♪ꜞכ⌂ ₉╩ ⇔≡™ↄ↓≤≢⁸꜡ Ⱳ♇♩─ ╩ ╘≡™↓℮≤™℮ ⅝╩⁸

₈꜡Ⱳ♇♩ ⸗♦ꜟ ♃☻◒ⱨ◊₉☻כ⅜ ╘≡™╢⁹ 

 ⅜ 2015 ⌐ ⇔√₈꜡Ⱳ♇♩ ─♩♇ⱦ☻꜡Ⱳכ◘╙≢₉ │

™⌐ ↕╣√⅜⁸ ₈ ꜡Ⱳ♇♩ ─ ≡™⅔⌐♩♇ⱦ☻꜡Ⱳכ◘∟╦⌂∆⁸

╙⁸ꜚ ╩☼כ♬כ◙כ ⅎ⅝╣≡⅔╠∏◐ꜝכ▪ⱪꜞ⅜⌂™⁸ ⅜ ↄⱷfi♥♫fi☻╙

≢│⌂™⁸⌂≥─ ⌐╟╡⁸ ה ⅜ ╪≢™⌂™─⅜ ≢№╢₉≤ ═╠╣≡

™√⁹⇔⅛⇔⁸∕─ ─♩♇ⱦ☻꜡Ⱳכ◘─ ה │ ⇔≡ ≤│™ⅎ⌂™⁹  

⅜ ╕⌂™─│⁸ⱷכ◌כ─ ⅜ ⇔≡™╢⅛╠≢│⌂™⁹꜡ Ⱳ♇♩ⱷכ◌כ

≤꜡Ⱳ♇♩ SIer ⅜ ─ ™ ꜡Ⱳ♇♩≤ ─ ◙כꜚ⌂╕↨╕↕⁸≢ꜟ▬♃☻

─כ ⌐ ⅎ╢ ╩♩♇Ɑ♇◒⌂꜡Ⱳ☻כⱣכ○┌⇔┌⇔≢ ⇔≡⅝√ ⁸

⅜ ╕∏⁸◖☻♩ ⌐ ∫≡™╢√╘≢№╢⁹ 

↓℮⇔√ ╩ ∆═ↄ⁸ ≤ NEDO⅜ 2019 ⌐ ∟ →√─⅜₈꜡Ⱳ♇

♩ ⸗♦ꜟ ♃☻◒ⱨ◊₉⁹☻כ ♃☻◒ⱨ◊כ☻│ 2020 7 ⅛╠│₈꜡Ⱳ♇

♩ ה IoT ▬♬◦▪♥▫Ⱪ RRI₉─꜡Ⱳ♇♩ ꞉כ◐fi◓◓ꜟכⱪ 

WG2⌐ ∆╢ ╩≤╡⁸ ╩ ⇔≡™╢⁹ 

√⌂ ╩ ⌐ ∆╢√╘⌐│⁸ ◘▬♪─▬ⱡⱬכ◦ꜛfi⅜ ⌐⌂╢⁹

╩ ↕∑╢⌐│ ≤ ─ ⅜ ≢№∫√⇔⁸ │91×91─ ≢

∆╢↓≤≢⁸ ─ ⁸ ⅜ ⌐⌂∫√⁹꜡Ⱳ♇♩⌐≈™≡╙ 

↓╣│ ≡│╕╢⁹꜡ Ⱳ♇♩ⱨ꜠fi♪ꜞכ⌂ ╩ ∆╢↓≤≢⁸ ╙ ╕╡

⅜ ⌐⌂╢⁹ 

 ∕↓≢⁸₈꜡Ⱳ♇♩ ⸗♦ꜟ ♃☻◒ⱨ◊₉☻כ⅜ ⅎ√─⅜⁸꜡Ⱳ♇♩⅜

↕╣╢ ─ ∞⁹꜡ Ⱳ♇♩ⱨ꜠fi♪ꜞכ⌂ ╩ ⱦ☻꜡Ⱳכ◘∏╕⁸│⌐╢∆

♇♩ ╢№⅜☼כ♬─ ≢⁸꜡Ⱳ♇♩ ⌐≥─╟℮⌂Ɫכ♪ꜟ⅜№╢─⅛╩ ⇔
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⌂↑╣┌⌂╠⌂™⁹∕↓≢⁸ ⅜ ⇔≡™╢ 4 ╩♩♇◕כ♃⌐ ╡⁸ ╩ 

╩כ◙כꜚ╢∆♪כꜞ ≤⇔≈≈⁸ⱷכ◌כ╛꜡Ⱳ♇♩ SIer ⌂≥─ⱬfi♄כ⅛╠⌂╢♥

◒♬◌ꜟ◖Ⱶ♇♥▫כ TC ╩ ∟ →⁸ ╩ ⇔⌂⅜╠ ╩ ╘≡™╢⁹ 

─ TC⅜№┬╡∞⇔√ │⁸◄꜠ⱬכ♃כ╩ ⇔≡꜡Ⱳ♇♩⅜ ─

⅜≢⅝⌂™↓≤⁸ⱨ꜡▪─ ─ ⅜≢⅝⌂™↓≤∞⁹◄꜠ⱬכ♃כ─ ⌂╠⁸

≢№╣┌⁸꜡Ⱳ♇♩⅜◄꜠ⱬכ♃כ─ ┘ ⇔Ⱳ♃fi≤™∫√◖fi♩꜡כꜟⱤⱠꜟ╩ ⇔

⇔⁸ ∑╢ ╩ √∑╢≤™∫√ ⅜ ╦╣√∞╤℮⁹ 

⇔⅛⇔⁸TC│↓╣╩꜡Ⱳ♇♩≤◄꜠ⱬכ♃כ⅜ ∆╢↓≤≢ ∆╢ ╩≤∫√⁹

∕℮∆╣┌⁸꜡Ⱳ♇♩⌐◖fi♩꜡כꜟⱤⱠꜟ╩ ∆√╘─ ╩ ∑∏ ⌐ ⅎ╢↓

≤⅜≢⅝╢⁹ 

∕─ ⁸ ⇔⌂↑╣┌⌂╠⌂™ │⁸∕─ ⅜⁸№╢ⱷכ◌כ─꜡Ⱳ♇♩≤№╢

ⱷכ◌כ─◄꜠ⱬכ♃כ─╖≢ ∆╢ ≤⌂∫≡⇔╕∫≡│⁸ ⌐⅔↑╢◌☻♃

ⱴ▬☼⅜ √⌐ ⇔≡⇔╕™⁸↓╣⅜ ◖☻♩⌐⌂∫≡⇔╕℮≤™℮↓≤≢№╢⁹ 

⌐│ ╠⅛─ ╩ ╘⁸ ≢ ⇔≡™ↄ⌐│ ⅜⅛⅛∫≡⇔╕℮

⅜⁸TC⌐│ ─ ─◦▼▪╩ ╢◄꜠ⱬכ♃ⱷכ◌כ⅜ ⇔≡™╢√╘⁸

≢ ─ ╩ ╘╣┌⁸∕╣│ ⌐≈⌂→╢↓≤⅜≢⅝╢⁹ 

ⅎ┌ ─ TC⅜ ∆─│₈™⅛⌂╢ⱷכ◌כ─꜡Ⱳ♇♩≢№∫≡╙⁸™⅛⌂╢

◄꜠ⱬכ♃כ╛♪▪≤ ⇔⁸≥─ ≢╙ ⌐ ─ ה ה ╩ ≢⅝

╢ ₉≢№╢⁹ 

2021 6 ⌐│₈꜡Ⱳ♇♩ה◄꜠ⱬכ♃כ ▬fi♃כⱨ▼▬☻ ₉⅜ ⇔⁸RRI≤

⅛╠ ↕╣√⁹◄꜠ⱬכ♃כ│꜡Ⱳ♇♩ ─╙─╩ ∆╢─≢│⌂ↄ⁸

─◄꜠ⱬכ♃כ≢ ⌐ ≤ ≢⅝╢╟℮⌐⁸◦fiⱪꜟ≢ ⌂ ◦☻♥ⱶ╩

╖ ╘╢↓≤⌂≥⅜ ↕╣≡™╢⁹ 

꜡Ⱳ♇♩ ≢ ⱷכ◌כ─◄꜠ⱬכ♃כ⌐ ₁⌐ ∆╢─≢│ ⅜ ⌐⌂╢√

╘⁸ ▬fi♃כⱨ▼▬☻╩ 2021 6 ⌐ TC≢≤╡╕≤╘√⁹ ≤꜡Ⱳ♇♩⅜

≢⅝╢ ≢ ◄꜠ⱬכ♃כ⌐ ╖ ╖ ⌂ ⅜ ↕╣⁸2022 6 ⌐

⌐ ↑ ↕╣╢ ∞⁹ 

 

 

 

 

 

 

 

 

 

4.1.1 - 1  

◄꜠ⱬכ♃כ ─▬ⱷכ☺ 

NEDO─ HP 
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↓─╟℮⌐⁸TC⌐⁸ꜚכ◙כ ╩כ♬fi◓◌fiⱤ▫♦כꜞ─ ⅎ⁸∕↓≢─ ╩

─♦ⱨ□◒♩☻♃fi♄⁸⅜≥↓╢∆⌐♪כ↓─♃☻◒ⱨ◊כ☻─ ≤⌂╢⁹ 

 TC≢│ꜚכ◙כ ⌐│▬○fi⁸☿Ⱪfi&▪▬הⱱכꜟ♦▫fi◓☻⁸ⱨ□Ⱶꜞכⱴכ

fi⁸JR♁כ꜡⁸♩ ⅜ ╩ ⌡╢⁹◖fiⱦ♬◄fi☻☻♩▪ 3 ⌐ ⅎ⁸ ─◐○

♩♇◔כⱴכⱤכ☻≥◒☻ ─ ≈⅜ ╩ ∆╣┌⁸ ╙ ∆╢─│

⌐ ↄ⌂™⁹ 

TC⅜ ∆─│₈™⅛⌂╢ⱷכ◌כ ─꜡Ⱳ♇♩≢№∫≡╙⁸☻כⱤכ≤™∫√

≢⁸ ─ ⁸ ⁸ ⌂≥╩ ⌐ ≢⅝╢ ₉∞⁹∕─ ─√

╘⌐ ⌂꜡Ⱳ♇♩ⱨ꜠fi♪ꜞכ⌂ │⁸ꜚ ⅜כ◙כ ⇔≡ ≢⅝╢₈ ⱴ☻

╩₉☻כⱬ♃כ♦כ♃ ∆╢↓≤≢№╢⁹ 

 ⌐⅔™≡ ℮ │ ╘≡ ↄ⁸ ⅜ ₁ ∆╢⁹∕─╟℮⌂ ─ ⁸

⇔─╟℮⌐ ╩♃▬ⱶꜞכ⌐ ⇔⁸≈⅛╗≤™∫√ ╩꜡Ⱳ♇♩⌐ ╦∆ ⁸

⌐ⱪ꜡◓ꜝⱶ╩≈ↄ╡ ↕⌂↑╣┌⌂╠∏⁸ ╘≡ ⅝⌂◖☻♩⅜⅛⅛╢⁹ 

∕↓≢⁸꜡ Ⱳ♇♩⅜ ╩ ⇔⁸ ∆╢⌐№√∫≡ ⌂ ╩♃כ♦ ⇔⁸

≡⇔≥☻כⱬ♃כ♦ ∆╢↓≤╩ TC│ ∆╢⁹∕─ ⌐│⁸ ⅜ √≤⇔≡

╢∆♩כ♦ⱪ♇▪╩☻כⱬ♃כ♦─⧵⁸╙ ╙ ⇔≡™╢⁹ 

∕℮∆╢↓≤≢⁸꜡ Ⱳ♇♩⅜ ─ ─ ╛ ╩ ≢⅝╢╟℮⌐⇔⁸꜠ ☺

╕≢ ∆╢⁹◖fiⱦ♬ 3 ╛ כⱬ♃כ♦─↓⅜≤⌂fiכ▼♅♩♇◔כⱴכⱤכ☻

☻╩ ∆╢↓≤≢⁸꜡Ⱳ♇♩─ ◖☻♩─ ⅜ ↕╣╢⁹ 

TC≢│⁸ ≢№╢ ─ ╡ ↑≤ ┼─꜡Ⱳ♇♩ ⌐≈™≡⁸

╛◖fiⱦ♬ ≢כ♄ⱪ─ⱬfi♇▪♩כ♃☻≥כ◙כꜚ─≤⌂ ╩ ╘≡™╢⁹

─ ꜝ▬fi│ ꜡♇♩ ⅜ ⁹ 

ⅎ┌⁸1 ≢ 20 ─ꜝ▬fi ⅜№╡⁸∕╣∙╣─ꜝ▬fi⌐ 20 ╒≥⅜ ╡ ™≡

™╢⁹∕─√╘─◦ⱨ♩ │ ∞⁹⇔⅛⇔⁸꜡ Ⱳ♇♩≢ ⅝ ⅎ╣┌ꜞכ♪♃▬ⱶ╙

∞⁹ ⌐≈™≡╙ AI ╩ ≢⅝╢⁹ 

 

4.1.1 - 2 

▬fi♃כⱨ▼▬☻─  

RRI─ HP 
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 ─ ╡ ↑⌂≥≢│⁸ ─ ╩ ⌐ ╡ ↑╢↓≤⅜꜡Ⱳ♇♩ ─

╘≡ ™ ⌐⌂∫≡™╢⁹AI ⌐╟╢ ⌂ ╛ ╩ ∆╢√╘─Ɫfi♪

⌐╟╡ ─꜠ⱬꜟ│ ≢⅝╢⅜⁸◖☻♩ ⌐⌂╢⁹∕↓≢ TC│⁸꜡Ⱳ♇♩⅜

≢ ╡ ↑╠╣╢╟℮ Ɽ♇◔כ☺ ⇔⁸ Ɽ♇◔כ☺╩꜡Ⱳ♇♩⅜ ⇔╛

∆™╟℮⌐♩♇ⱪ◦כꜟ≢ ╩ ∂╢ ╩ ⅎ⁸∕─ ⌐ ↑≡ ⇔≡™╢⁹∕─ ⁸

─ ╩ ∆╢↓≤╙ ≤⌂╢⁹ 

↓℮⇔≡⁸ ↔≤⌐Ɽ♇◔כ☺ ↕╣√╙─╩ ⅜ ╖─ ∑≢ ∆╢↓≤

≢⁸ ─ ⌐╙≈⌂⅜╢↓≤≤⌂╢⁹↓╣⌂╠⁸꜡ Ⱳ♇♩⌐ ╘╠╣╢ ╩

↕╒≥ ⌐∆╢ │⌂™⁹ 

 ≢│⁸꜡ Ⱳ♇♩─ ⅝│◖fiⱴ 1 ─ ⅜ ⌐⌂╢⅜⁸ ─ ╡

↑⌐│∕─╟℮⌂ ⌂ │ ⌂™⁹╕√⁸ ≢Ɽ♇◔כ☺ ↕╣╢ ⌐

∆╢↓≤≢⁸ ─ ꜡Ⱳ♇♩─ ╩∕⅞ ≤⇔⁸ ─♪ⱶ꜡Ⱳ♇♩≤Ɫfiכ▪⌂

⌐≈⌂→╢↓≤⅜≢⅝╢⁹ 

꜡Ⱳ♇♩ⱨ꜠fi♪ꜞכ─ ⌐ ↑≡⁸ ⌂─│ ≤⌂╢⁹ ≢│⁸2020

⅛╠⁸꜡ Ⱳ♇♩ⱨ꜠fi♪ꜞכ⌂ ╩ ∆╢√╘─ ₈ ꜡Ⱳ♇♩

₉╩ ⇔≡⅔╡⁸2/3 ─ ─ ≢№╢⁹ 

│ ⅜ ∫≡⅔╡⁸2020 │ ⁸ꜚ ה♪♇♥▬♫

─כⱧכꜚ◐fi◓☻⁸▫♦ꜟכⱱה♩♇◔כⱴכⱤכ☻ 3 ⁸2021 │⁸ ⁸

fi◓☻⁸▫♦ꜟכⱱה♩♇◔כⱴכⱤכ☻ה♪♇♥▬♫ꜚ⁸♩☻ꜝ♩ ─ 4 ⅜

↕╣≡™╢⁹∆═≡♃☻◒ⱨ◊כ☻─ ⁹ 

 ₈ ╩ ⇔≡ ⇔√ ╩♃☻◒ⱨ◊כ☻⌐ⱨ▫כ♪Ᵽ♇◒⇔⁸♥☻♩◔כ

☻─ ≤∕─ ╩ ╡≈≈ ╩ ╘╢↓≤≢⁸ ╕≢─♃▬ⱶꜝ◓╩ ⇔≡

™ↄ ™⅜№╢⁹ ⅜◖Ⱶ♇♩∆╢ⱪ꜡☺▼◒♩≢№╣┌⁸5 │ ∆⅞╢⁹♃☻◒

ⱨ◊כ☻╙∕℮⇔√☻Ⱨכ♪ ≢ ⅝⁸꜡Ⱳ♇♩ⱨ꜠fi♪ꜞכ⌂ ─ ≤ ╕

≢╩ 2024 ╕≢⌐│ ⇔≡™⅝√™≤ ⅎ≡™╢₉ ꜡Ⱳ♇♩  

☻ⱦכ◘  ⌐ ─꜡Ⱳ♇♩⅜ ↕╣⁸ ₁─ ╩ ⅛⌐∆╢ ⅜

≠™≡™╢⁹ 

4.1.1 - 3 

Ɽ♇◔כ☺─▬ⱷכ☺ 

NEDO─ HP 
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4.1. 2 ꜡Ⱳ♇♩ⱨ꜠fi♪ꜞכ⌐ ↑√ ╡ ╖ 

 │ 2022 1 25 ⁸ ─ ⱨ▫♫fi◦ꜗꜟ◦♥▫≢◄꜠ⱬכ♃כ╛

♪▪≤ ⇔√꜡Ⱳ♇♩─ ╩ ⌐ ⇔√⁹ │ ⅜ ∆

╢꜡Ⱳ♇♩⌐ ⇔™ ╩ ∆ ₈ ꜡Ⱳ♇♩ ₉⌐

⇔⁸₈꜡Ⱳ♇♩ⱨ꜠fi♪ꜞ₉כ⌂ ╩ ∆╢√╘⁸○ⱨ▫☻╛ ⌂≥≢─꜡

Ⱳ♇♩ ╩ ╘≡™╢⁹ 

∆≢⌐ ╛ ⁸ ⌂≥⌐ 100 ─꜡Ⱳ♇♩╩ ⇔≡⅔╡⁸ ↕╠⌐ ╩

⇔⁸꜡Ⱳ♇♩≤ ⅜ ≢⅝╢ ≠ↄ╡╩ ∆⁹ 

│⁸ ꜡Ⱳ♇♩₈ꜚfi☺₉ꜞ♦ה⅜◄꜠ⱬכ♃כ╩ ∫≡ ⅛╠ ╩

┬♦⸗⌐ ⅎ⁸ ꜡Ⱳ♇♩₈X Area Robo ◒꜡☻◄ꜞ▪꜡Ⱳ ₉⅜ⱦꜟ─

⅛╠ ╩ ⌐ ┬♦⸗⁸ ꜡Ⱳ♇♩₈ꜟכ꜡ⱪ꜡₉⅜◄꜠ⱬכ♃כ ⇔≡ ∆╢

♦⸗╩ ⇔√⁹ 

─ DX │₈ ─ ⌐ ⅎ⁸◖꜡♫ ≢ ה ─

≢꜡Ⱳ♇♩─♬כ☼⅜ ⇔≡™╢₉≤⇔⁸↕╠⌐ ╩ →╢↓≤⌐ ╩ ⇔

√⁹ 

≤≤╙⌐ ╩ ™√ ꜡Ⱳ♇♩ ⌐╟╢≤⁸꜡ Ⱳ♇♩≤◄꜠ⱬ⁸כ♃כ

♪▪─ │₈ ꜠ⱬꜟ⌐№╢₉ ≤⇔√⁹ │⁸ ─ ╛

╩⌂ↄ∆⌂≥꜡Ⱳ♇♩⅜ ⇔╛∆™ ⌐⅔↑╢ ─ ⅜ ⌐⌂╢↓

≤⌐ ⅎ⁸ ─꜡Ⱳ♇♩╩ ∆╢₈a ₑ◦☻♥ⱶ⅜ ₉≤ ⇔√⁹

╕√⁸ ≤─ ⌐⅔™≡│₈꜡Ⱳ♇♩─ ⅜ ↄ≡╙ ∫≡№→╢⌂≥ ─ ↕╙

╘╠╣╢₉≤⇔√⁹ 

◕☻♩≤⇔≡♦⸗⌐ ⇔√꜡Ⱳ♇♩─ ⅝ ⅎ╩ ≤∆╢ ─ │₈ⱴfi

●─ ≤ ∫≡™√ ⅜ ⌐⌂∫≡⅝√₉≤ ╡⁸ⱦꜟ─ ╩ ≤ ∆╢꜡Ⱳ♇♩

─ ⌐ ⅝╩ ∑⌂™ ∞∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

4.1. 2- 1 

♦⸗fi☻♩꜠כ◦ꜛfi╩∆╢

꜡Ⱳ♇♩₈◒꜡☻◄ꜞ▪꜡

Ⱳ₉ Ɽ♫♁♬♇◒  

 ♅♇▬☻כꜙ♬:
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4.2 ▬ⱡⱬכ◦ꜛfi╩ ↓∆₈ⱶכfi◦ꜛ♇♩₉ ─  

 

⅜ ╘╢ ⌂ ⌐ ≠ↄ ⌂ ₈ⱶכfi◦ꜛ♇♩

₉⅜ ↕╣≡™╢⁹ ╩ ⇔ ╩ ⅎ╢₈ ▬ⱡⱬכ◦ꜛfi₉╩ ╖

∆↓≤⅜ ∞⁹₈ ─ ₉≤₈ ─ ₉⁸₈ⱨ꜡fi♥▫▪─ ₉≤

™℮ ≈─ ╩ →⁸20 30 ─ ╩ ╡ ↄ⁹ 

 

ⱶכfi◦ꜛ♇♩ │ 2009 13 ─₈ ⱪ꜡◓ꜝⱶ

FIRST₄ⱨ□₅₉⁸14♩☻כ 18 ─₈ ⱪ꜡◓ꜝⱶ ImPACT₄▬fiⱤ

◒♩₅₉─ ⁹∞⅜⁸↓╣╠╟╡╙ ⅝⌂ ⌐ ╡ ╗↓≤⅜ ≤⌂╢⁹

─ ה ─ │₈30 ─ ─ ⅜ ⇔™⅛│ ⅛╠

⌂™⁹ ™ ╩ ⇔ ™ ╩ⱴכ♥√∫ ╘√₉≤ ∆╢⁹ 

 ₈ AI ≤꜡Ⱳ♇♩─ ⌐╟╡⁸ ╠ ה ⇔ ≤ ∆╢꜡Ⱳ♇♩╩

₉╛₈ ⌐ ↑√ ⌂ ╩ ₉⌂≥─ ╩ ⁹

⌐ ⇔ⱪ꜡◓ꜝⱶ♦▫꜠◒♃כ PD ⅜ ╩ ⇔⁸∕─ ─ⱪ꜡☺▼◒♩ⱴⱠכ☺ꜗ

כ PM ⌐ ─ ╩ ╦∑╢ ╖∞⁹ 

 │ 5 ∞⅜⁸ ≡⇔≥ⱴכ♥√╣ ⅜ ╘┌ ⇔ 10

≢⅝╢⁹ ↔≤─ ≢ 3 ≤ 5 ⁸8 ⌐ ─ ⇔╪∟╞ↄ

╩ ♩כ◕☺כ♥☻₈╢∆ ₉╩ ⁹ 

◄Ⱡꜟ◑הכ NEDO╛ JST⁸

AMED⁸ ה ☿fi♃כ

BRAIN ─ ⅜ⱪ꜡◓ꜝⱶ─ ╩ ⇔⁸ ™ ╩ ↑√ⱪ꜡◓ꜝⱶ─

╩ ∆╢ ╖≤⌂╢⁹ 

 ╩ ∆╢ ─ │₈ ─ ╛ 10 ─ ≤

╛ ╩ ╘╢ ╖╩ ╡ ╣╢ ⌂≥⅜ ─ⱪ꜡◓ꜝⱶ≤─ ₉≤

∆╢⁹ 

 

4.2.1  ₈ⱶכfi◦ꜛ♇♩₉▪ⱨ♃כ◖꜡♫ ≢  

₈ⱶכfi◦ꜛ♇♩₉ ≢│⁸ ◖꜡♫►▬ꜟ☻ ─ ╩ ↑⁸▪ⱨ♃כ◖

꜡♫⌐ ∆╢ √⌂ ─ ╩ ∆╢⁹ ─ ╩ ℮ ╛ ⁸ ─

⌂≥╩ⱷכfi⌐↕╕↨╕⌂ ⅎ╩ ╡ ╣╢ ╡ ╖₈Ⱶ꜠♬▪ⱶה♅ꜗ꜠fi☺₉╩ ⁹

╩ ∆╢ ╩ⱶכ♅ ⁹6◌ ─ ╩ ≡⁸∕─ ╩ ─

fiꜛ◦כⱡⱬ▬ה ≢ ∆╢⁹⁹  

 40 50 ⌐ ∆═⅝ ⌐ ─Ɽfiꜗ☺ꜟכ○⁸↑ ⅜ ⅝ ╘√⁹

⅛≈≡₈ ╩ ∆₉≤™℮↓≤⅜ ⌂ ∞∫√⅜⁸∕╣⌐ ∆╢╟℮⌂ ╩

≢⅝╢─⅛⁹ ─ ╡ ╖⅜ ↕╣╢⁹ 
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 ─ ≈⌐⁸₈50 ╕≢⌐⁸AI≤꜡Ⱳ♇♩─ ⌐╟╡⁸ ╠ ה ⇔ ≤

∆╢꜡Ⱳ♇♩╩ ₉⅜ →╠╣√⁹AI≤꜡Ⱳ♇♩⅜ ⇔ ╠ ╩ ↕∑╢ ≤⁸

─ ⌂≥⌐ ∆╢√╘ ╛ ╩ ≢ ⅎ╠╣╢ AIה꜡Ⱳ♇♩╩ ∆

╢⁹ 

╩ ╡╕≤╘╢─│ PD╩ ╘╢ ─ ⁹↕╠⌐ 2020 9

⌐ ↕╣√ 4 ─ PM≤≤╙⌐ ╩ ⇔⁸ ─ 12 ⅛╠ ╩

╘≡™╢⁹ 

↕╠⌐₈ ה ה ₉ ELSI₄◄ꜟ◦₅כ ─ ⌐ ╡ ╗ ╙ ≡ↄ

╢⁹ ─ ≤⇔≡ⱪ꜡☺▼◒♩╩ ∆╢ JST─ │₈AIה꜡Ⱳ♇♩

≤ ≤─ ╩ ⅜ ∆╢⅛⅜ ⌐⌂╢⁹ ╛ ─ ≢ ⌐ ⇔≡╙╠℮

⅜№╢₉≤ ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. 2- 1 

≤ AI⁸꜡Ⱳ♇♩⌐╟╢

─▬ⱷכ☺ 

βJST─ ╩╙≤⌐  
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4. 3 ◖꜡♫ ≢ ∆╢꜡Ⱳ♇♩─  

 

4.3.1  PCR ≢ ꜞ☻◒  

 ⅜ ⇔√ PCR ꜡Ⱳ♇♩◦☻♥ⱶ│⁸◖fi♥♫ ⌐ PCR ─√╘

─꜡Ⱳ♇♩◦☻♥ⱶ╩ ∆╢⁹ 2.5 × ↕ 12 ─◖fi♥♫─ ⁸1 2500

─ ⅜№╢⁹1 ─ │ ⁸ 80 ≤ ≢ ╗⁹RT PCR

≤™℮ ≢ ╘╠╣√ ⌐ ∫≡ ∆╢⁹ ╩ ⇔√ ⁸ ꜡Ⱳ♇

♩⅜ ╛ ⁸PCR ⌂≥╩ ℮⁹꜡Ⱳ♇♩⌐╟╢ ≢ ─

⌂≥⌐╙≈⌂⅜╢⁹ 

 ₈ ╩≢⅝╢∞↑ ⅛⇔≡↓─◦☻♥ⱶ╩ ⇔√₉≤ ∆─│

Ⱳ♇♩♦▫ⱦ☺ꜛfi꜡כ♬Ⱳ♇♩◌fiⱤ꜡ה ꜡Ⱳ♇♩ ─ ⁹ ꜡

Ⱳ♇♩◦☻♥ⱶ│ ◌ ≤ ™ ≢ ⇔√⁹₈ ₁⁸ ─ ꜡Ⱳ♇♩╩ ⅜↑≡

™╢⁹꜡Ⱳ♇♩─Ᵽꜞ◄כ◦ꜛfi│№╢⁹ ה ─ ⌐꜡Ⱳ♇♩╩ ╣≡™⌂™ 

╦↑≢│⌂™₉≤ ∆⁹ 

 ꜡Ⱳ♇♩◦☻♥ⱶ≢│⁸ ≢꜡Ⱳ♇♩╩ ∆╢─≤ ∂╟℮⌂ ╛ⱪ꜡

◓ꜝⱶ⌂≥╩ ℮⁹╕√⁸ ꜡Ⱳ♇♩₈hinotori ⱥⱡ♩ꜞ ◦♩♇Ⱳ꜡ꜟ◌☺כ◘

☻♥ⱶ₉⌂≥≢ ∆╢◦☻ⱷ♇◒☻─ ╙ ╖ ╣╢⁹◦☻ⱷ♇◒☻⅜ PCR ─

╩ ⇔⁸ ╩꜡Ⱳ♇♩ ∆╢⌐№√╡ ─ ╠⅜ ╩ ⌡√⁹ 

꜡Ⱳ♇♩◦☻♥ⱶ─ │⁸ ╩ ⌐ 20 ⅛╠ ⅜ ╩ ╣≡™╢

─ ─ ≈≤ ⅎ╢⁹ │ №╢⅜⁸ ꜡Ⱳ♇♩◦☻♥ⱶ│

≢ ⌐ ⇔≡▪ⱪ꜡₈╢∆♅כ ⱪ꜡☺▼◒♩₉⅛╠☻♃⁸⇔♩כ ◦☻♥ⱶ

┼≤ ≠ↄ╠╣≡ ∫√⁹ 

 ⌂≥≢╙꜡Ⱳ♇♩≢ PCR ╩ ∆╢ ╖│ ╪≢™╢⅜⁸ ⌐ ╩ ╘

≡ ─ ≢ ⌐ ∆╢ ⅜ ™⁹ ⁸ ≢│ 8 ∏≈ ∆╢⁹ ⌂

™ ─ ⅜ ™ ≢ ה ∆╢↓≤⅜≢⅝⁸ ─ ╩ ≢⅝╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

4. 3. 1- 1 

PCR ꜡Ⱳ♇♩◦☻♥ⱶ 

▬ⱷכ☺ 

 

─ HP 
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 ─◦☻♥ⱶ≢│⁸ ─ꜝ▬fi╩ ∆╢↓≤≢ ─ ╙ ∆╢⁹ 

≈└≤≈⌐ I D╩ ⇔⁸ ─◦☻♥ⱶ≢ ⁹ ─ ╛ ╩└╙

↑╢⁹ ≢ ℮ │ ╡ ™╛ ∞╣⌐╟╢ ה ◖fi♃ⱵⱠכ◦ꜛfi ⌂

≥╩ ⅞ ╣⌂™⁹꜡Ⱳ♇♩│ ⌐ ∂ ╩ ╡ ∑╢↓≤⌐ ⅎ⁸ ┼─  

ꜞ☻◒╙ ≢⅝╢⁹ 

 ↓╣╕≢₈⸗ⱡ ╡₉╩ⱷ▬fi≤⇔≡™√ ⅜₈◖♩ ╡₉⌐ ╩ ⇔≡™╢─╙

꜡Ⱳ♇♩◦☻♥ⱶ─ ⁹ │₈ ∞↑≢⌂ↄ◘כⱦ☻╩ ∆╢↓≤≢

─ ⌐≈⌂⅜╢₉≤ ╖─ ╩ ∆⁹ ꜡Ⱳ♇♩◦☻♥ⱶ≢ ⅎ┌⁸

⌐ ╩ ∆╢ ⌐ ╩ ∆╢⌂≥ ─ ╙ ™⁹₈◄fi♪ꜚכ◙כ⌐

▪ⱪ꜡כ♅∆╢↓≤≢ ╩↕╠⌐ ≢⅝╢₉≤™℮⁹ 

 ꜡Ⱳ♇♩◦☻♥ⱶ│ ↑─ ≢ ↕╣╢╒⅛⁸ ⌂≥

⌐╙ ⅜ ⅜∫≡™╢⁹ ⁸ ◖꜡♫─ ⅜ ⇔≡™╢√╘ ─ ⅜

∞⅜⁸ │ ה ╩ ∆√╘─ PCR ≢ ↕╣╢ ∞⁹↕╠⌐▬ⱬfi♩≢─

╙ ╕╡⁸2022 3 ─₈ ꜡Ⱳ♇♩ ₉⌐⅔™≡╙ ⅔╟┘ ┼─

≡⇔≥☻ⱦכ◘ ◦☻♥ⱶ⅜ ↕╣╢⁹ 

 ≢│ ꜡Ⱳ♇♩◦☻♥ⱶ─ ╩ ⅛⇔⁸ ה ─fiꜛ◦כꜙꜞ♁↑ ╩

╘╢⁹ ╙ ⅛╠꜡Ⱳ♇♩⌂≥╩ ⇔√ ┼ ╩ ∫≡™╢⁹₈ │

─ ⁹◖꜡♫ ─►▬ꜟ☻⌐╙ ≢⅝╢⁹⅜╪ ╩ ∆╢◕ⱡⱶ

⌐╙ ≈⁹ ╩ ⅜↑╢╦↑≢│⌂™⅜⁸ ─ │ ⌐№╢₉ 

≤ ╩ ╢⁹ 

 ≤™℮↓╣╕≢ ─ ≤ ⅎ╠╣≡⅝√ ≢╙꜡Ⱳ♇♩⌐╟╢ ⅜

⇔≡™╢⁹ ┼─ ╛ ה ⁸ ⅝╛∆↕⌂≥╩ ∆╢ │

╩ ╦⌂™⁹꜡Ⱳ♇♩─↕╠⌂╢ ⅜ ⌐⌂╡∕℮∞⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. 3. 1- 2 

PCR ꜡Ⱳ♇♩◦☻♥ⱶ 

 

 ♅♇▬☻כꜙ♬
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4.3.2  ╛ ☼כ♬─ ↑ ⁸ ⌐ ⅜ ╕╢ 

 ZMP│⁸ ◖꜡♫►▬ꜟ☻ ≤⇔≡⁸ ╛ ─ ה ⌐ ∆╢

꜡Ⱳ♇♩ ╛⁸ ꜡Ⱳ♇♩─ ≢─ ⌂≥⌐ ╡ ╪≢™╢⁹

⌐╟╢ ╩ ⌐⁸ ה ⌐⅔↑╢꜡Ⱳ♇♩ ∫№≥╙≥╙│☼כ♬

√⅜⁸◖꜡♫ ≢ ╛ ⌐ ⅜☼כ♬╢∆ ⌐ ⁹ ─◖꜡♫ ꜡Ⱳ

♇♩⌐ ∆╢ ⅝ ™╙ ⅎ≡™╢⁹ 

 ₈꜡Ⱳ♇♩⅜ ⇔≡™╕∆₉⁸₈ ⌐ ⅜╡╕∆₉⁹ ↕ ─ ╖╩ ┘√ ꜡Ⱳ

♇♩⅜ⱴfi◦ꜛfi⌐ ⇔⁸₈ ╩ ╡ ⇔≡ↄ∞↕™₉≤ ⅜ ╣╢⁹☻ⱴכ♩

ⱨ◊fi⌐ ⇔√ 2 Ⱳ♇♩⌐⅛↨∆≤⁸꜡╩♪כ◖ ─ ⅜ ⅝⁸ ⇔√

╩ ╡ ∑╢⁹꜡ Ⱳ♇♩│₈↔ №╡⅜≤℮↔↨™╕⇔√₉≤⁸ √ ╩ ⅝ ⇔≡™ↄ⁹ 

 ZMP│ 2022 2 ⁸ENEOSⱱכꜟ♦▫fi◓☻⁸◄♬◐ꜗꜞ≤ ≢⁸ ─ ה

ה ≥⅝◄ꜞ▪⌐⅔™≡⁸ZMP ─ ꜡Ⱳ♇♩₈♦ꜞ꜡₉╩ ⇔√ ≢─

─ ╩ ∫√⁹ │ 2 ≢№╡⁸2021 2 ⌐ ⇔√ ─

≢│ ה ◄ꜞ▪─╖≢⁸♦ꜞ꜡─ ╤⅛╠ ⅜≈™≡ ∫≡™√⅜⁸ ─

≢│ ⅜≈⅛∏⁸ ⌐╟╢ ≤⌂∫√⁹ 

 ─ │₈2022 │ ╩ ∆╢√╘ ≥⅝◄ꜞ▪╩ ⇔⁸ⱴfi◦ꜛ

fi│ ─ 1000 ⅛╠ 5000 ┼ ╛⇔√⁹Ɽכ♫♩כ ╙ 11 ⅛╠ 27

⌐ ⇔⁸ ─ │№∫√₉≤ ⅎ╩ ∂≡™╢⁹ │⁸₈↕┌⅝⅝╣⌂™╒

≥─ ⅜ ∫√⁹╦╣╦╣─ ⅜ ╦∫√─∞╤℮₉ ≤ ∆⁹ 

 ♦ꜞ꜡│ ꜡Ⱳ♇♩≤⇔≡ ↕╣≡⅔╡⁸ ╛ ⁸ ♬כꜞ◒⁸

fi◓─ ⁸ ⌂≥≤⇔≡─ ⅜ ╘╢⁹↓─╒⅛⁸ ⌂≥ ─ ╡ ⌐╙

ⅎ╢⁹ │ 50kg≢⁸☻ⱴכ♩ⱨ◊fi ≢꜡♇◒╩ ≢⅝╢⁹ │☻

ⱴⱱ▪ⱪꜞ⅛╠ ╩ ┘⁸ ≤ ╩ ⇔≡ ╩ ♪כ◌♩♇☺꜠◒⁹

≢ ⅜ ╕∑╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

4. 3. 2- 1 

2 ≡⇔↨⅛╩♪כ◖ ╩ ↑ ╢ 
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꜡Ⱳ─ │⁸ ─ ╦╡⌐꜡Ⱳ♇♩⅜ ⌂≥╩ ⌐ ↑⁸ ≤ ≤─ ⅜

╢√╘⁸ ⅜≢⅝╢ ∞⁹ │⁸₈1 ─꜡Ⱳ♇♩╩ ─ fiכ▼♅

⅜Γ ╡ Δ∆╢╟℮⌐⌂╣┌⁸ ◖☻♩╙ ⅜╡⁸꜡Ⱳ♇♩─◦▼▪ꜞfi◓⅜≢⅝

╢╟℮⌐⌂╢₉≤ ∫≡™╢⁹ 

 ◖꜡♫ ⌐⅔™≡⁸ ╛ ≢╙™╦╝╢ ≤⇔≡⁸ ꜡Ⱳ♇♩₈◐ꜗꜞ

꜡₉─ ╙ ╕∫≡™╢⁹◐ꜗꜞ꜡│ ↑─ ꜡Ⱳ♇♩≢⁸ ♃▬ⱪ≤Ɽ

꜠♇♩ ♃▬ⱪ⅜№╢⁹ ⌐╟╣┌⁸◐ꜗꜞ꜡│ 2016 ⅛╠ ⇔⁸21 12

≢─ │ 300 ⌐ ⇔√⁹ ⅛╠ ─ ╛ ה ─

√╘⌐ ↕╣≡⅝√⅜⁸2020 ─ ◖꜡♫►▬ꜟ☻ ⌐╟╡⁸ ≤⇔≡◐

ꜗꜞ꜡─ ⅜ ╕∫√ ╙№╢⁹ 

 №╢ ≢│⁸ ╩ ∆ ╩ ꜡Ⱳ♇♩⌐ ⅝ ⅎ√↓≤≢⁸∕╣╕≢ ╩

⇔≡™√ ⅜ 2 ≢ ╕∑╠╣╢╟℮⌐⌂∫√⁹₈ ⌐ ╛ ╩ ℮ ⌐│

⌐ ⅜ ╪∞⁹2019 ⅛╠ 2020 ⌐⅛↑≡│⁸ ⅝ ™│ ↄ╠™⌐ ⅎ√₉ 

≤™℮⁹ 

 ╕√⁸ ⱨ◊כ◒ꜞⱨ♩≤ ꜡Ⱳ♇♩╩ ╖ ╦∑√₈ ꜛ◦כꜙꜞ♁

fi₉╙ ⇔≡™╢⁹∕─ ≢⁸ ⅜ ╩ ∆╢ ⌐⁸ ⅜ ⅛╠

╦╡⁸ ╩ ∆╢ ╖⌂≥╙№╢⁹ ─꜡Ⱳ♇♩╩ ⇔√ ─ ⅝

™│⁸EC ╩ ╡ ℮ ╩│∂╘⁸ ⌂≥⅛╠╙ ↄ ≡™╢≤

™℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. 3. 2- 2 

₈◐ꜗꜞ꜡₉⅜ ♃◓ ╖ ╡ 

◗◌≢╕♩כ◕ ╩↑╪  
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4.3.3  ─ ꜡Ⱳ♇♩ 

 ─ ─₈ⱨ□כⱶⱡ▬♪₉⅜ ⇔√₈UVⱣ☻♃⁸│₉כ ≤⇔≡

─ ꜡Ⱳ♇♩≤⌂╢⁹ 

UV- C ╩ ≢⅝╢ ꜝfiⱪ╩ GINZAFARM─ ꜡Ⱳ♇♩⌐ ∆

╢⁹ ⇔⌂⅜╠ ∆╢ UVⱣ☻♃כ─ ⌐╟∫≡⁸ ⌐ ∆╢ ◖꜡♫►

▬ꜟ☻╩│∂╘≤⇔√↕╕↨╕⌂►▬ꜟ☻╩ ↕∑╠╣╢⁹ 

 254mm─ ⌐╟∫≡ ≢►▬ꜟ☻╩ ≢⅝╢ │⁸UVⱣ☻♃כ─

─ ≤ ⅎ╢⁹3.35mJ/ ─ ─ ⁸10 ─ ⅛╠▬fiⱨꜟ◄fi◙►

▬ꜟ☻⌐ ∆╢≤⁸2.46 ≢ 99.99 ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

 ╙ ╩ ╘╢ ─╙≤⁸ 30cm⅛╠

253.7nm─ ꜝfiⱪ╩ 0 ⁸5 ⁸15 ⁸30 ≢ ∆╢ ╩ ⁹ꜝfiⱪ│ ◐

ꜗⱦⱠ♇♩◘▬☼─ ⌐╟╡⁸ ↕ 40cm─ UV- C◘Ⱪꜝfiⱪ(UVⱣ☻♃כ─ ⌐

)╩ ⇔√⁹ ⌐│⁸►▬ꜟ☻ RNA╩ ⇔⁸ ╩ ⇔√⁹ 

↓─ ╩ ⇔≡ 0.5 1.0km≢ ⇔⌂⅜╠ ╩ ╛ ⌐ ⇔√ ⁸

◖꜡♫►▬ꜟ☻⅜╒╓ ≢⅝⌂™ ╩ ∆╢⁹2020 ⌐│ ꜡Ⱳ♇♩

≤⇔≡ ╙ ╖⁹ 

UVⱣ☻♃כ│ ⁸ ╛♥꜠ⱦ ⁸ ─ ⌐ ↕╣≡™╢⁹₈GINZAFARM

≢ ∫≡⅝√꜡Ⱳ♇♩ ╩ ⇔≡™╢√╘⁸↓╣╕≢─ ꜡Ⱳ♇♩≤

═╢≤ ⅜ ≢◖☻♩╙ ↄ ≢⅝≡™╢⁹╕√⁸ ╙⅛⌂╡ ↄ⌂∫≡ 

™╢₉≤⁸ │ ∆╢⁹ ⌐╙ ╛♥꜠ⱦ ⁸ ה ─╟℮⌂

╩ ⅜כ♃☻ꜝ◒⁸⌐ ⇔╛∆™≤↕╣╢ ⅜☼כ♬─≢ ⌐ ╕∫≡™╢╟

℮∞⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. 3. 3- ה 1 ⇔≡™╢ 

꜡Ⱳ♇♩ 

 

 

   The Robot 
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4 4 ◖꜡♫ ≢─ ─ ╡ ╖ 

 

4.4.1  ⁸ ≢ ꜡Ⱳ♇♩╩  

│ ╛ ⌐╟╢ ┼─ ≤⇔≡ ─

╩ ⇔⁸2013 ⅛╠ ╛ ⌂≥ 12 ─₈↕⅜╖꜡Ⱳ♇♩

₉≢ ꜡Ⱳ♇♩─ ≤ ⌐ ╡ ╪≢⅝√⁹ 

◖꜡♫►▬ꜟ☻ ⅜ ╩ ╢™⁸∕─ ⅜ ─ ≤⌂∫≡ 2021 ⁸

⌂≥≢◖꜡♫ ≤⌂╢꜡Ⱳ♇♩─ ₈ ◖꜡♫►▬ꜟ☻ ꜡

Ⱳ♇♩ ₉╩ ⇔≡™╢⁹ 

◖꜡♫ ╩ ↑ ╣≡™╢ ⌐ ꜡Ⱳ♇♩╩ ∆╣┌ ≤⌂╢

⅜ ╡⁸ ─↕╕↨╕⌂ ╩ ה ≢⅝╢⁹ ─ ≤≤╙⌐

⌂ ⌐╟╢Γ Δ─ꜞ☻◒╩ ⇔⁸ ─ ╛ ⌐ ≢⅝╢

⌐≈⌂⅜∫≡™ↄ⁹ 

↓℮⇔√ ⅛╠⁸ │ 21 ╡╩ ⌐ ⱨ▫כꜟ♪≤⌂╢ ╩

⇔⁸↕⅜╖꜡Ⱳ♇♩ ─◄ꜞ▪ ∞⅜꜡Ⱳ♇♩ ⌐ ╙ ⅝⌂

╩ ⁹ 

─ ╩ NTT♦כ♃ ⌐ ⇔≡꜡Ⱳ♇♩◦☻♥ⱶ▬fi♥◓꜠כ♃כ

SIer ⌂≥─ ╩ ╡⁸32 ─ ─ ⅛╠ 9 ─ⱪ꜡☺▼◒♩╩ ⁸ ≢ 21

9 ⅛╠ ה ╩ ╘≡™╢⁹ 

╕∏⁸ ─ ⌐꜡Ⱳ♇♩⅜ ↕╣╣┌™™≤ ℮ ⌐≈™≡

≢▪fi◔כ♩╩ ∫≡ ╩ ⁹ ↄ─ ⅜№∫√₈ ₉⁸₈ ₉⁸₈ ₉⁸

₈ ╩♩♇◕כ♃⌐₉ ≡⇔≥ⱴכ♥≡∫ ⇔⁸ⱪ꜡☺▼◒♩╩ ⇔√⁹ ⇔√ⱪ꜡

☺▼◒♩ 9 ─℮∟ 6 │⁸ ⌐↓╣╠─ ⅜ ╘╢₈ ⱪ꜡☺▼◒

♩₉≢⁸∕─╒⅛ 3 │ ─ ╩ ∆╢₈ ⱪ꜡☺▼◒♩₉∞⁹ 

 THK─ⱪ꜡☺▼◒♩♥כⱴ│₈ⱨ꜡▪ ꜡Ⱳ♇♩₉⁹ │ ⌐⌂∫≡™╢

⌐ ⅜⌂™↓≤╙№╡⁸ ↄ═⅝ ╛ ⅝ ⌐ ∫≡⇔╕℮ ⅜ ™─⅜

∞∫√⁹ ⌂≥⌐ ♦▫☻ⱪ꜠כ╩ ⇔√ⱨ꜡▪ ꜡Ⱳ♇♩╩ ⇔⁸

⅜ ≠ↄ≤ ⇔≡ ○Ɑ꜠כ♃כ⌐ ╡ ╦╡⁸ⱨ꜡▪ⱴ♇ⱪ╩ ⇔≈≈  

≢ ─ ╩ ∆╢⁹ ה ╩ ⇔⁸ ≤ ╦╠⌂™◖Ⱶꜙ♬◔כ◦ꜛ

fi─ ╩ ⇔≡ ⌐☼כ♬─ ⅎ╠╣╢─⅛ ∆╢⁹ 

 NTT♪◖⸗─ⱪ꜡☺▼◒♩♥כⱴ│₈ ꜡Ⱳ♇♩₉⁹ ⅜ ⅝™ ≢│

─ ⱨ꜡▪⌐↕╕↨╕⌂ ╛ ⅜ ↕╣⁸ ∫≡™╢ ─ ╛ ⌐

─ ⅜ ≤⌂∫≡™╢⁹ ⌐ ⌂ ⌐ ⇔⁸꜡Ⱳ♇♩⅜ ⇔≡  

┼ ⅛℮⁹ ⅝ │♃♇♅ⱤⱠꜟ≢ ∆╢∞↑⁹◄꜠ⱬכ♃כ≢ ╩ ∆╢ │⁸

ⱨ꜡▪⌐ ↕╣√꜡Ⱳ♇♩⅜ ╩ ⅝ ←⁹ⱨ꜡▪ ꜡Ⱳ♇♩≤ ⌐ ─

⅔╟┘ ─ ⁸ ▪♇ⱪ⅜ ↕╣╢⁹ 



91 

 

 

 

 

 

 

 

 

 

 

 

◌fi♃ⱶה►◦◌♃ ─ⱪ꜡☺▼◒♩♥כⱴ│₈ ꜡Ⱳ♇♩₉⁹

⌂≥─ ╩ ╛♩כ◌√∑ ≢ ≤↕╣╢ ╩ ∆╢ │ ↄ⁸ ─

⌐⌂∫≡™╢⁹ ≢ ⅜ ╗ ꜡Ⱳ♇♩ AMR≢⁸◌כ 

ה♩ ╩↑╪ ∆╢╒⅛ ╩ ⌐ ⇔≡─ ⁸♃Ⱪ꜠♇♩ ⌐╟╢ⱴ♬

ꜙ▪ꜟ ╙≢⅝╢⁹꜠ ≥♫ꜗ◐☻כ◙כ 3 ◌ⱷꜝ≢ ╛ ╩ ⇔⁸ ⌐

∆╢⁹ ─ ⌂ ≤≤╙⌐ ⅜ ∆╣┌⁸ ™√ ╩ ⌐⇔⅛ 

≢⅝⌂™ ⌂ ⌐ ╡ ↑╠╣╢⁹ 

─ⱪ꜡☺▼◒♩♥כⱴ│₈ ▪◦☻♩꜡Ⱳ♇♩₉⁹ ⅜ ≢ ╩

∆╢√╘ ⌐ ⌐כꜗ♅♇꜠♩☻╢™ ╩ ╡⁸Ɽ꞉כ▪◦☻♩ ╩ ⇔

≡™╢⁹꜡ Ⱳ♇♩│☻♩꜠♇♅ꜗכ ⌐▪♃♇♅ⱷfi♩≢ ∆╢ ⁹ ⌐ ◖

╩☻כ ⇔≡╙╠™⁸▪◦☻♩ ⌐ ∆╢ⱥ▪ꜞfi◓≤≤╙⌐ ╩♃כ♦ ⇔⁸☻ⱶ

⌂☼כ ≤№╠╝╢ ┼─ ╩ כ♃כ⸗╢∆ ╩ ⇔≡™╢⁹☺ꜛ▬☻

♥▫♇◒ ⌐╟╢ ╙ ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. 4. 1- 1  

NTT♪◖⸗─ ꜡Ⱳ♇♩  

 

 

   The Robot 

4. 4. 1- 2  

◌fi♃ⱶה►◦◌♃─  

꜡Ⱳ♇♩ AMR  

 

 

   The Robot 
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4.4.2  ≈ↄ┌ ⁸ ⌐꜡Ⱳ♇♩╩  

≈ↄ┌ │⁸ ─ ⌐ ꜡Ⱳ♇♩╩ ∆╢ ╖╩⁸2020 10

⅛╠ ⇔√⁹ ─ 2 ⅜ ⇔√ ─ ꜡Ⱳ♇♩╩ ⁹ ⌐╟

╢ ╩꜡Ⱳ♇♩≢ ∆╢↓≤≢⁸ ◖꜡♫►▬ꜟ☻─ ꜞ☻◒╩ ≢⅝╢

╩ ⇔√⁹ 

─ ╩ ∆╢↓≤≢⁸ ─꜡Ⱳ♇♩ ─ ⌐╙ ⁹₈꜡Ⱳ♇♩─

≈ↄ┌₉╩ →╢ ≢│⁸↓℮⇔√ ╖╩ ∂⁸꜡Ⱳ♇♩ ╩ ⇔√ ה ⌂

─ ╩ ⇔≡™╢⁹ 

⇔√─│ ─ 2 ⅜∕╣∙╣ ⇔√ 2 ─ ꜡Ⱳ♇♩⁹ ╛

≢─ ⌐ ⇔√⁹ ─₈ ◖꜡♫►▬ꜟ☻

₉╩ ⇔⁸ ⅛╠꜡Ⱳ♇♩╩ꜞכ☻∆╢ ≢ 2020 10 ⅛╠ 3 ╕≢

─ ≢ ⇔√⁹ 

℮∟ 1 │◘▬Ᵽכ♄▬fi ≈ↄ┌ ─ ꜡Ⱳ♇♩₈CL02₉⁹ ⱴ♇ⱪ╩ ╖

╖⁸ ╩ ⇔⌂⅜╠ ≢⅝╢꜡Ⱳ♇♩≢⁸ ╩ ⇔⌂⅜╠ ∆╢

╩ ⇔√⁹ │ 1 ╩ ⌂ ⌐⁸ ⌐ ⱬfi♅⌂≥╩ 

∆╢ ╩ ≢ 75 ⇔√⁹ 

╙℮ 1 │ Doog ⁸◓כ♪ ⅜ ⇔√ ꜡Ⱳ♇♩₈◘►◙₉כ╩◌☻♃ⱴ▬

☼⇔⁸ ─ ╩ ⇔√╙─⁹ ꜡Ⱳ♇♩│ ─ ╤╩ ≢ ∆╢

╩ ⇔≡™╢⁹ ╩ ⇔≡∕─ │ ꜡Ⱳ♇♩╩ ∆╢≤ ╩♩כꜟ

⇔⁸∕─ │ ╩ ⇔⌂⅜╠ ≢⅝╢⁹ │≈ↄ┌ ⌂≥╩

⌐⁸ ⌐ ╛ ╡─ ╩ ≢ 80 ⇔√⁹ 

 

 

4. 4. 1- 3 

─ ▪◦☻♩꜡Ⱳ♇♩ 

 

   The Robot 
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─ │⁸ ╛►▬ꜟ☻─ ╩ ⇔√╦↑≢│⌂ↄ⁸꜡ Ⱳ♇♩⅜ ╩

⇔ↄ ⇔⁸ ⌂ ⌐ ╛ ╩ ↑≡™╢⅛╩ ∆╢↓≤╩ ⌐

⇔√⁹∕─ ⁸ ꜡Ⱳ♇♩│╒╓ ╡⌐ ╩ ≢⅝╢↓≤⅜╦⅛╡⁸ ≤⇔≡

│⅔⅔╗⌡ ⁹ ─ ⌐│◖☻♩─ ⅜№╢╙──⁸꜡ Ⱳ♇♩─ ⌐╟╡⁸

⅛≈ ⌐ ╛►▬ꜟ☻ ⅜≢⅝╢ ⅜ ↕╣√≤ ⅎ╢⁹ 

◖꜡♫►▬ꜟ☻ ⅜ ⌐ ╕∫≡ ⁸ ꜞ☻◒⅜ ╕∫≡⇔╕℮☻Ɑ

│⌐☻כ ╛►▬ꜟ☻ ⅜ ╘╠╣╢╟℮⌐⌂╡⁸ ╦∏№╠╝╢ ≢

─ ⌐⌂∫≡™╢⁹∕↓≢⁸ ה ─ ⌐ ↑⁸꜡Ⱳ♇♩ ─ ⅜

↕╣≡™╢⁹ 

╩ ╡ ∫≡⁸ ▬ⱡⱬכ◦ꜛfi │₈ ⌐ ◖꜡♫►

▬ꜟ☻⅜ ≢⅝≡™╢⅛╩ ╕≢│⇔≡™⌂™⅜⁸ ⌂ↄ≤╙⁸ ─ ≢─

ה ⌐ⱪꜝ☻▪ꜟⱨ□≤⇔≡꜡Ⱳ♇♩╩ ⇔√↓≤≢⁸ ⌂ ─ ⌐│

⇔√─≢│⌂™⅛₉≤⇔≡™╢⁹ 

 ◖꜡♫ ╩ ↑≡─ ה ⌐꜡Ⱳ♇♩╩ ∆╢─│⁸≈ↄ┌ ─ ╖⅜

≤⇔≡│ ∞∫√≤ ╠╣╢⁹ ⌐ ╩ ↄ ─꜡Ⱳ♇♩ ≤ ∆

╢↓≤≢⁸ ⌂ ⅜ ⇔√⁹ 

4. 4. 2- 1 

◘▬Ᵽכ♄▬fi─ ꜡Ⱳ♇♩₈CLO2₉ 

 

   The Robot 

4. 4. 2- 2 

Doog─ UV C  

꜡Ⱳ♇♩ 

 

 

   The Robot 
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 ⌐₈꜡Ⱳ♇♩ ₉╩ ⇔√ ╙№╢◘▬Ᵽכ♄▬fi≤ Doog─ │╙≤╙≤⁸

◖꜡♫ ╩ ↑≡ ─꜡Ⱳ♇♩╩ ⇔⁸ ⌐ ≢⅝╢꜡Ⱳ♇♩─ ⌐ ╡

╪≢™√⁹2020 3 ╕≢⌐ │∕╣∙╣─ ꜡Ⱳ♇♩╩ ⇔⁸ ◦ꜛ♇Ⱨfi

╛ꜟכ⸗◓ ⌂≥─ ≢─ ╩ ╘≡™√⁹ 

∕℮⇔√ ─꜡Ⱳ♇♩ ─ ⅝╩ ≡™√≈ↄ┌ ≢│⁸ ─ ─ ╩ ↑≡

⌐ ⇔⁸ ⅜ ∆╢ ≤⇔≡│ ─ ─ ⌐≈⌂⅜∫√

≤™℮⁹ 

 ⅜ ╩ ╘√─│ 2020 ─ ⁹ │╕∞⁸ ה ╩ ≤⇔√꜡Ⱳ♇

♩│ ─ ⌐╒≤╪≥ ⇔≡™⌂⅛∫√⁹ ≢◖꜡♫ ─ ⅝⌂ ⅜ ⅝≡ ╙

⌂™ ⅛╠⁸꜡Ⱳ♇♩ ╩ ⌂ ─ ⌐ ≡╟℮≤ ⌐ ╩  

╘≡⅝√ ≤ ∆╢↓≤≢⁸ ⌐ ╩ ≢⅝√ ⅜№╢⁹ 

 ⅛╠ ↕╣√ ╩ ⇔≡™√ ╙№╡⁸ ─ │ 2021 3 ≢

⁹ │꜡Ⱳ♇♩⌐╟╢ │ ⇔≡™⌂™⁹∕╣≢╙⁸ ─ ╖│⁸◖꜡

♫ ─ ⌐꜡Ⱳ♇♩ ─ ─ ╩ ⇔√≤™℮ ≢⁸ ™≤ ⅎ∕

℮∞⁹ 

 ─ ⌐≈™≡⁸ ▬ⱡⱬכ◦ꜛfi │₈ ꜞ☻◒─

│╙∟╤╪⁸꜡ Ⱳ♇♩ ⌐╙ ≢⅝√─≢│⌂™⅛≤ ℮⁹꜡ Ⱳ♇♩ ≢│⁸ ─

⌐ ⇔≡♩ꜝ▬▪fi♪◄ꜝכ╩ ╡ ⇔⁸ ╩ ⇔⌂⅜╠ ╩ ⌡≡™ↄ

⅜№╢⁹ ∆╢ ─ ╩ ∂⁸ ─ ⌐ ≡√─≢│⌂™⅛⁹ ≤

╙ ─ ™꜡Ⱳ♇♩╩ ⇔≡ ⌐ ╡ ╪≢ↄ╣√₉⁹ 

 ╙ ≢│⁸ ─꜡Ⱳ♇♩ ─ ≤≤╙⌐⁸ ─ ⌐ ≈꜡Ⱳ♇

♩ ╩↕╕↨╕⌂ ⅛╠ ∆╢ ⁹ │₈ │ ≤⇔≡⁸ └≤

╡─ ⅎ╢ ⅛⌂ ⌐ ⇔≡™ↄ ⅜№╢⁹꜡ Ⱳ♇♩ ⌐ ⇔≡╙⁸ ─ ╩ 

╦╣╦╣⅜╕∏⅝∟╪≤ ⇔⁸∕─ ≤⇔≡꜡Ⱳ♇♩⅜ ≈↓≤╩ ⅛╘⌂⅜

╠⁸ ⌐ ┼─ ╩ ⇔⇔≡™⅝√™₉ ▬ⱡⱬכ◦ꜛfi

≤⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

4. 4. 2- 3 

Doog─ ꜡Ⱳ♇♩─ ╩

♦⸗fi☻♩꜠כ◦ꜛfi∆╢  

 

 

   The Robot 
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4.5 ⌐ ─fiכ꜡♪√↑  

 

4. 5.1 ꜝfi≢▬fiⱨכ꜡♪  ─ ╩  

♄ⱶ─╟℮⌂ ⌂ ▬fiⱨꜝ⌐⅔↑╢ ≢─ ⌐╙ ─fiכ꜡♪ ⅜

↕╣≡™╢⁹ ⌐╟╢ ⌐ ═≡ ╛◖☻♩─ ≢ ⅜№╢⅛╠∞⁹ ⁸

⌂╠≢│─Ɫ⁸╡№⅜ꜟ♪כ ⌐ ∟↕╣√ ⅜ ╦╣╢ⱨ▫⁹╢№╙≢♪ꜟכ 

Γ♪꜡כfiΔ≤™℮≤ ╩ ∆╢▬ⱷכ☺╩ ⇔⅜∟∞⅜⁸ ─fiכ꜡♪√╕╙

⅜ ↕╣╢ⱨ▫כꜟ♪─ ≈⁹ JMAR─ ≢│⁸ 

2019 ⌐ 25 ∞∫√ ─fiכ꜡♪ │⁸2025 ⌐│ 70 ⌐╕≢ ∆╢≤

↕╣≡™╢⁹ 

⅜☼כ♬╙≢ ⅝™≤ ⅎ╠╣≡™╢─⅜⁸ ≢─ ∞⁹ ⅎ┌ ╛

⁸♄ⱶ⌂≥▬fiⱨꜝ ≢─ ⁸ ⁸ ⌂≥─ ⁸╕√ ה

≢│ ─ ╛⁸ ≢─ ─ ╩ ∆╢ ⅜ ⅎ╠╣╢⁹ 

™ ⁸♄ⱶ╛ ⌂≥─▬fiⱨꜝ │ ⅜ ↕╣╢⅜⁸♄▬Ᵽכ⌐╟╢

╩ ℮≤⌂╢≤⁸ ⁸100 ─ ≢│ ─ ⅜⅛⅛╢

╙№╢≤™℮⁹ 

⅜ ↕╣≡™⌂™↓≤╙№╡⁸ ↄ ─ ⅜↕╣≡™⌂™♄ⱶ│

⅛⌂╡─ ⌐ ┬≤─ ╙№╢⁹↓℮⇔√↓≤╙꜡Ⱳ♇♩⌐╟╢ ─

⅜ ╩ ╘╢ ≤⌂∫≡™╢⁹ ╩⁸ ≢ ⌂ ⅜fiכ꜡♪ ≢⅝╣┌⁸

⌐ ╦╢▬fiⱨꜝ─ ה │ ⅝ↄ ∆╢∞╤℮⁹ 

₈ 5 ꜡Ⱳ♇♩ ₉≢─ ─№╢ ◌ⱷꜝ꜡Ⱳ♇♩─ ▪הכꜙ◐⁸

▬ ─ │⁸₈ ⅜fiכ꜡♪ ╩ ∆╢─│⁸ ≢ ⅎ╢

╒≥ ⌂↓≤≢│№╡╕∑╪₉≤ ╢⁹ 

 ↓╣╕≢ ≢─ │⁸ROV(Remotely operated vehicle ─

)≤ ┌╣╢ ꜡Ⱳ♇♩≢ ℮↓≤⅜ ⅛∫√⁹ │ JAMSTEC 

─ ⅛╠≤╙⌐ ROV╩ ⇔⁸⇔╪⅛™ 2000/6500─ ◌ⱷꜝ╙ ⇔√≤™

℮⁸™╦┌ ROV─Ɽ▬○♬▪⁹╒⅛⌐╙ ≢│⁸ ─ ╩

∆╢◌ⱷꜝ꜡Ⱳ♇♩╩ ⅜↑√ ⅜№╢⁹ 

ROV│ ⌂ ה ⌐ ⅎ℮╢╟℮ ה ה ≢ ↕╣≡⅔

╡⁸ ⌂≥ ⌂ ⌐╙ ∆╢⅜⁸∕╣╝ⅎ │ ⌐⌂╢╙─╙№╡⁸

⌐ ≢⅝╢ ─╙─≢│⌂™⁹ ⅛╠─ ╛ ◖fi♩꜡כꜟꜚ♬♇♩╩

≤⇔⁸ ≡⌐fiכ꜠◒╙ ╦╣╢⁸ ⌐ ⅜⅛╡⌂╙─∞⁹ 

⁸ ⌐fiכ꜡♪ ⌂ │⌂™⅜⁸ ⌐│ ⁸ ⁸Ᵽ♇♥ꜞכ ≢

fiכ꜡♪─≤⌂ ╩ ⇔≡™╢╙─≤↕╣╢⁹ ≢│ ™ ╩ ∆╢

⅜⁸∕─ ╛ │⁸▬fiⱨꜝ ⌂≥ ⌂ ⌐│ ⇔≠╠™⁸ⱱⱦ

⅜☺כⱷ▬─☻כꜚכ ™╙─∞∫√⁹ 
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₈ ⁸ │⌐fiכ꜡♪╙ ≢⇔√⅜⁸ ™ ╦∑╙ ↄ⁸♬כ☼│ ⌐ ™≤

∂╕⇔√⁹∕↓≢ ─ ◌ⱷꜝ꜡Ⱳ♇♩ ─ ╩ ⅛⇔⁸ ⌐ ⅎ℮╢

─fiכ꜡♪ ⌐ ╡ ╪≢╖╢↓≤⌐⇔√─≢∆₉  

≤ↄ⌐ ⇔⅛∫√─│⁸ ≢ ⇔√ ╩ ∆╢↓≤∞⁹ ≢│⁸ ⇔√

™ ╩ ≢ ⇔≈≈ ⌂ ╩ ∆╢ ⅜ ╘╠╣╢⁹⇔⅛⇔ ─№╢

⁸↓╣╩◖fi♩꜡כꜝ≢ ℮─│ ≢╙ ≢│⌂™⁹₈ ™ ≢ ⌂◖fi◒ꜞ

♩כ ╩ ╢ ≢│⁸ ≢ ╩ ⇔╟℮≤⇔≡╙ ⅜≈⅛╘╕∑╪⁹≢∆⅛╠

⅛╠─ │ ─ ≤™ⅎ╕∆⅜⁸ ℮™℮↓│fiכ꜡♪ ⌐ ⇔

√ ⅜╕∞ ↕╣≡™╕∑╪₉ ─  

 ≢│ ⌐ ⇔√♄ⱶ ROV⌐⁸ ╕≢─ ╩ ◙כ꜠╠⅛ ⁸ ⅛

╠ ☿fi◘ ≢ ⇔⁸ ─ ≤ ≢ ─ ╩ ⅝ ↑╢ ╩ ⇔≡

™√⁹↓─☿fi◘╩∆═≡ ─ ⌐ ⅝ ⅎ⁸ ⌐▪꜠fi☺⇔≡ ⇔√⁹ 

 ╕√ ╙כ♃☻ꜝ☻─ ⅎ╢⅜⁸ ─ ─fiכ꜡♪ ⁸ ∞↑≢

╩ ↕∑╢↓≤│ ⇔⅛∫√⁹∕─ ⌐ ∫√─⅜⁸ ⅛╠ ─ ⁸Ᵽꜝ

fi☻⁸ ─ ╣╩ ⌐℮╕ↄ ⇔≡™ↄ⁸№╢ Ɽ♇◦Ⱪ⌂ ∞⁹  

≢│☺ꜗ▬꜡╩ ⇔⌂™ ROV╩ ↄ ⇔≡™√↓≤⅛╠⁸↓℮⇔√ⱡ►Ɫ►⅜ ∫≡

⅔╡⁸↓╣╩☺ꜗ▬꜡ ─ ╙⌐fiכ꜡♪ ╡ ╣≡╖√≤↓╤⁸ ™ ╩ ╢↓

≤⅜≢⅝√⁹ 

⌐ ↕∑≡╖╢≤⁸◖fi♩꜡כꜝ⅛╠ ╩ ⇔√ ≢⁸ ™ⱪכꜟ─ ╩

50 ╩ ⇔≈≈ ╡ ↑╢↓≤⅜≢⅝√⁹ ─ ⌐ ⇔√ fi│⁸כ꜡♪

12kg⁸ 100 ⁸ │ 230 ⌐ ⅎ╢↓≤⅜≢⅝√⁹ 

ⱱⱦכ ⌐ ═╣┌ ∞⅜⁸♄▬Ᵽכ⌐╟╢ ⌂≥╩ ⅎ╣┌⁸ ╛

⌐ ⅎ≡⅔ↄ↓≤╙ ⌂ ∞⁹╕√ ≢ ה ↕∑╢↓≤⅜≢⅝⁸ ─

│ ⌐ ↕╣╢⁹ 

◖☻♩♄►fi⌐ ⅝ↄ ⇔√─│⁸ ╛ ⁸∕⇔≡ 3Dⱪꜞfi♃כ─

4. 5. 1- 1 

-fi₈SDQכ꜡♪ 101₉│⁸ 

◖fiⱤ◒♩⌂◘▬☼⌐  

 

 

   The Robot 
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⌂ ∞⁹ ⌐ 3Dⱪꜞfi♃כ│↕╕↨╕⌂ ╩ ⇔♩ꜝ▬ ╩כꜝ◄ ⌡╢ ≢

⌂ ≤⌂╢┌⅛╡⅛⁸ ─╟℮⌂ ꜡♇♩ ≢│⁸ ─ ⌐

↕╣√⁹ 

╙≤╙≤ ≤⇔≡ ↕╣√⅜⁸♄ⱶ ≢│ ⌐ ╣√ ╩ ∆╢∞╤℮

≤ ⁹╕√ ⌂≥─ ≢╙⁸ ◘▬☼╝ⅎ⌐ ™ ─ ↕╙№╢⁹ │↕╠⌐

⅛≈ ⌂ ╛ ─ ╙ ≢⅝╢⁹ 

 

 

 

 

 

 

 

 

 

 

4.5.2  ☻ⱴכ♩⅛≈ ⌐⁸ ╩  

FullDepth ─ ≤⌂╢ fi₈DiveUnit300כ꜡♪ ♄▬Ⱪꜚ♬♇♩ ₉│⁸

─ ה ⌂≥⌐⅔↑╢ ╛ ⅜ ≤⌂╡⁸☻ⱴכ♩⅛≈ ⌐

╩ ∆╢⁹∕─℮ⅎ≢⁸ ⌐ⱦ☻≢ꜞ▪ꜟ♃▬ⱶכ◘♪►ꜝ◒─ ─ ⅜  

≤⌂╢╒⅛⁸ ╛ ─ ╩ ⇔⁸↕╕↨╕⌂ ╛ ⌐ ⅛∆↓≤⅜≢⅝╢⁹ 

↓╣╕≢─ ≢│ ╛ ╩ ⇔√ ≢╙⁸DiveUnit300│↓╣ ╩ 

∆╣┌╟ↄ⁸ ⌂◖☻♩♄►fi⅜ ╘╢↓≤⌐⌂╢⁹ 

DiveUnit300 │⁸ ⌐ 7 כ♃☻ꜝ☻─ ╩ ⁹ │ 300

≢⁸ ◘▬☼│ 410× ↕375× ⅝ 639.5 ⁸ │Ᵽ♇♥ꜞכ ╖≢ 28 ≤⁸

≤⇔≡│ ╘≡ ה ╩ ⇔√⁹ 

│ ≢⁸ Ᵽ♇♥ꜞכ≤ ∆╢↓≤⌐╟╡ ╙ ≤⌂∫

≡™╢⁹╕√ɫ3.7 ─ ꜟⱩכ◔ ⌐╟∫≡ ≤─ ⅜ ≢⁸ ╩♃כ♦

≢ ∆╢↓≤╙ ⁹ ⁸│♃כ♦√⇔  ⱦ☻₈FullDepthכ◘♪►ꜝ◒─

Bridge₉⌐ ≢⅝⁸ ┼─ ⌂≥≢ ≢⅝╢⁹ 

 │⁸ ╛ ⌂≥─ ≢─ ╩ ⇔≡™√⁹ ─ ⅝ ™│

▬fiⱨꜝ ⌂≥⅜ⱷ▬fi∞∫√≤™℮⁹ ─▬fi◐ꜙⱬכ◦ꜛfi ⌐

╩ ⅎ≡⅔╡⁸2016 ⌐ ≢ ╕∫√₈™┌╠⅝꜡Ⱳ♇♩ ה  

₉⌐ DiveUnit300 ╩ ⇔√≤↓╤⁸ ╩ ↑╢↓≤⌐⌂╢⁹2018 ⌐│

─ ♄ⱶ≢ ⌐╟╢ ╩ ⁹ ╩ ⅎ⁸2019 ⌐│

⌐ ╩ ⇔√⁹ 

4. 5. 1- 2 

⌐╟╢ ─ ≤⁸ 

⌐ ↕╣√  

 

 

   The Robot 
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2021 ⌐│ⱱⱣꜞfi◓ ╛Ⱳ♦▫Ⱨ♇♅◖fi♩꜡⁸√∫™≥ꜟכ○ⱪ◦ꜛfi

╩ ⇔√⁹ⱱⱣꜞfi◓ │⁸ ╩ ─ ≢ ⌐ ↕∑╢≤™℮ ∞⁹

DVL Doppler Velocity Log ♪♇ⱪꜝכ ╩ ⇔√↓≤⌐╟╡⁸

╩ ↕∑≡ ⇔√⁹ ╙ ─ ╩ ⇔ ↑╢↓≤≢⁸ ⅎ┌

─№╢ ╛ ≢╙ ↕╣⌂™╟℮⌐ ≢ ╩ ⅎ╢⁹ 

Ⱳ♦▫Ⱨ♇♅◖fi♩꜡⁸│ꜟכ ─ ╩ ∆╢ ∞⁹∕─ ≢ ⅜ ≢

⅝╢ ⅜ ⅜╢√╘⁸ ⌂≥╩ ∆╢↓≤⅜≢⅝╢⁹LEDꜝ ▬♩─

⌂≥⌐╙ ≢⅝⁸ ⌐╟╡ ╩ ╢ↄ ⌐ ⇔ ∑╢╟℮⌐⌂╢⁹ 

─ ─ ╛ ⌐ ⇔≡⁸ⱦ☺Ⱡ☻ ≢⅝≡™╢ │ ─ ≢╙₈1

₉⁹ ╩ ⇔ ⌐ ⁸≤⌂╢⌐│₈ ┌₉─╟℮∞⁹ 

│₈ ⱦ☺Ⱡ☻│ ≤ ⅎ╢⁹ │ IoT╛ AI⌂≥─ ⅜ ≢

│ ⇔≡⅝≡™╢⅜⁸ ⌐ ∆╢ ╛ │ ⁹╦╣╦╣─ ╩ ⇔⁸

╩↑╪ ⇔≡ ≢─ Ⱡ♇♩꞉כ◒╩ ⇔√™₉≤ ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. 5. 2- 1 

DiveUnit300  

 

 

   The Robot 

4. 5. 2- 2 

≢ ⁸  

 

 

   The Robot 
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5  ₈World Robot Summi t  2020₉ ─ ╡ ╡ 

 

5.1  World Robot Summit WRS─  

 

World Robot Summit WRS│⁸ ≤꜡Ⱳ♇♩⅜ ⇔⁸ ∆╢ ─ ╩ ⌐⁸

─꜡Ⱳ♇♩─ ╩ ╘≡ ∆╢ ≢№╢⁹ 

 WRS│⁸꜡Ⱳ♇♩ ⌐⅔↑╢ ─ ╛⁸ ₁⌂ ─ ⌐≈⌂→≡™ↄ√

╘⌐⁸₈꜡Ⱳ♇♩ ₉⌐ ≠™≡ ⅜ ╕∫√⁹ 

 ₈꜡Ⱳ♇♩ ₉│⁸2014 5 ⌐⁸ ⅜ OECD ⌐

⅔™≡₈꜡Ⱳ♇♩⌐╟╢ √⌂ ╩ ↓∆₉≤ ⌐ ↑≡ ⇔√↓≤╩ ≤⇔

≡⁸꜡Ⱳ♇♩ⱷכ◙כꜚהכ◌כ ─ ⅛╠⌂╢₈꜡Ⱳ♇♩ ₉⅜

─ ⌐ ↕╣≡ ─ ⅜ ╘╠╣√⁹ 

 WRS│⁸∕─₈꜡Ⱳ♇♩ ₉─ ─ ≤⇔≡ ≠↑╠╣≡⁸ ≤ ⁸

╩ ∆╢↓≤≢꜡Ⱳ♇♩─ ≤ ╩ ∆╢↓≤╩ ≤⇔≡⁸

≤ ◄Ⱡꜟ◑הכ NEDO─ ⌐╟╡ ⅜ ⇔√⁹ 

 2018 ⌐ ⱦ♇◓◘▬♩≢ⱪ꜠ ╩ ™⁸○ꜞfiⱧ♇◒─ ⌐ ∑≡ 2020 ⌐

≤ ≢ ╩ ℮ ≢ ╘≡⅝√⁹ 

⇔⅛⇔⁸ ◖꜡♫►▬ꜟ☻ ─ ⌐╟╡⁸2020 ה ─ ╩

1 ⇔⁸2021 9 9 ( )⅛╠ 12 ─ 4 ⁸ ─ Aichi Sky Expo ≢

╩ ⁹╕√⁸10 8 ⅛╠ 10 ─ 3 ⁸ ─ ꜡Ⱳ♇♩

♥☻♩ⱨ▫כꜟ♪≢ ╩ ⇔√⁹ 

WRS2020 │⁸₈╙─≠ↄ╡₉₈◘כⱦ☻₉₈▬fiⱨꜝה ₉₈☺ꜙ♬▪₉─ 4

╢⌂╠⅛כꜞ◗♥◌ ₈World Robot Challenge(WRC)₉≤⁸ ─꜡Ⱳ♇♩ ─

≢№╢₈World Robot Expo(WRE)₉─ 2≈≢ ↕╣≡™╢⁹ 

 

5.2  World Robot Challenge WRC─  

 

5.2.1  ╙─≠ↄ╡◌♥◗ꜞכ 

₈ ⌂ ╙─≠ↄ╡₉╩ ⇔⁸ ₁⌐ ∆╢ ⌐⁸ ⅛≈ ⌂ↄ☻ꜞⱶ

⌐ ≢⅝╢◦☻♥ⱶ╩ ∆╢↓≤╩ ⇔≡ ™ ∫√⁹ 

 ─ ╩ ╡ ╪∞♃☻◒Ⱳכ♪╩ ↕∑╢₈♃☻◒Ⱳ⁸≥₉◒☻♃♪כ

ⱬꜟ♩♪ꜝ▬Ⱪꜚ♬♇♩╩ ╖ ≡╢₈▪☿fiⱩꜞ♃☻◒₉─ 2≈─ ⅜ ╦╣√⁹ 

♃☻◒≤╙⌐⁸ │♩꜠▬ ⌐ ↕╣√ ≢꜡Ⱳ♇♩⌐ ↕╣⁸꜡ Ⱳ♇♩ ╠

⅜ ╩ ⇔≡ ╡ ∆ ⅜№╢⁹₈▪☿fiⱩꜞ♃☻◒₉≢ ╖ ≡╠╣√ │⁸

♥☻♩╩◒ꜞ▪⇔≡ ╘≡ ╩ ╘╠╣╢⁹ 

₈♃☻◒Ⱳ⁸│≢₉◒☻♃♪כ ⅜♩♇ⱶ─꜡Ⱳכ♅ ⌐ ≤⌂╢ 8 ─
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╩™⅛⌐ ↄ ⌐↓⌂∑╢⅛⅜ ⱳ▬fi♩≢№╡⁸₈▪☿fiⱩꜞ♃☻◒₉≢│⁸19

─ ₁⌂ ╩≥─╟℮⌐ ⇔⁸ ╖ ≡≡™ↄ⅛⅜ ⱳ▬fi♩≤⌂╢⁹╕√⁸

⌐ ↕╣≡™⌂™◘ⱪꜝ▬☼ ⌐≥─╟℮⌐ ⇔≡™ↄ⅛╙ ⅝⌂ ≥↓╤≢№

∫√⁹ 

│⁸ ─ FA◦☻♥ⱶ▬fi♥◓꜠כ♃כ≢№╢ꜘ♫◑Ɫꜝⱷ◌♇◒☻─

₈ROBO- SUPPO Plus₉⅜⁸ ─ⱶכ♅ ≢ ⱬꜟ♩♪ꜝ▬Ⱪꜚ♬♇♩╩ ─꜡Ⱳ♇♩

◦☻♥ⱶ≢ ↕∑╢⌂≥⁸ ™Ɽⱨ◊כⱴfi☻╩ ⇔≡⁸1 ─ ╩

⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

5.2.1 - 1 ╙─≠ↄ╡◌♥◗ꜞכ ◄ꜞ▪  

 

 

5.2.2 כꜞ◗♥◌☻ⱦכ◘  Ɽכ♫♩כ꜡Ⱳ♇♩♅ꜗ꜠fi☺  

☺Ⱳ♇♩♅ꜗ꜠fi꜡כ♫♩כ⁸₈Ɽ│≢כꜞ◗♥◌☻ⱦכ◘  ꜞ▪ꜟ☻Ɑכ☻ ₉≤₈ⱨꜙ

─fiⱦ♬◄fi☻☻♩▪♅ꜗ꜠fi☺₉◖כꜗ♅כ ⅜ ↕╣√⁹Ɽכ♫♩כ꜡Ⱳ♇♩♅ꜗ

꜠fi☺│⁸꜡ Ⱳ♇♩⅜ ╛⅔ ╡≤ ╠∆ ⌐⅔™≡⁸ ≤꜡Ⱳ♇♩⅜ ↑ ™ ⅛

⌂ ╠⇔╩ ∆╢↓≤╩◖fi☿ⱪ♩⌐⇔≡™╢⁹ 

 ≢│⁸₈ ↕⁸ ╠⅛↕⁸ ⁸ ⌐ⱴכ♥╩₉ ╩ ™ ™⁸ ╠⅛∫√

─ ╛⁸ ─ ─ ⇔ ╩ ≈↑╢≤™∫√ ╩ ⇔⁸♩ꜜ♃ ─₈HSR₉╩

⇔≡♁ⱨ♩►▼▪הⱪ꜡◓ꜝⱵfi◓─ ╩ ™ ∫√⁹ 

╢╟⌐ⱶכ♅⁸2│≢  ╩ ™⁸ ─♃☻◒╩◒ꜞ▪∆╢≤ ⅜ ↕╣╢⌂

≥⁸ ⅛╡╛∆™ ╩ ∫√⁹ ⌐│⁸ꜞ▪ꜟ♃▬ⱶ≢ ⅜ ↕╣≡⁸

⅜⌂ↄ≡╙ ⅜ꜟכꜟ ⅛╢╟℮⌐ ⇔√⁹ 

 │⁸ ≡─ ⌐⅔™≡ ™Ɽⱨ◊כⱴfi☻╩ ⇔√⁸

⁸ ⁸ ─ ⱪ꜡☺▼◒♩♅כⱶ₈Hibikino - Musashi@Home₉

⅜ 2018 ─ⱪ꜠ ⌐ ⅝ ⅝ ╩ √⇔√⁹ 

 



101 

 

 

 

 

 

 

 

 

 

 

5.2.2 - 1 Ɽכ♫♩כ꜡Ⱳ♇♩♅ꜗ꜠fi☺ ꜞ▪ꜟ♃▬ⱶ≢─ ≤  

 

 

5.2.3 כꜞ◗♥◌☻ⱦכ◘  ⱨꜙכꜗ♅כ◖fiⱦ♬◄fi☻☻♩▪♅ꜗ꜠fi☺  

 ⱨꜙכꜗ♅כ◖fiⱦ♬◄fi☻☻♩▪♅ꜗ꜠fi☺│⁸ ⌐ ⅛∑⌂™◖fiⱦ♬◄fi☻☻

♩▪⌐⅔↑╢ ─ ╩ ≤⇔√ ≢№╢⁹ ⌐│⁸ ─◖fiⱦ♬╩

⌐⁸₈ ₉₈ ₉₈♩▬꜠ ₉─ 3≈─♃☻◒╩ ↑⁸ ─ ╩ ⇔⁸⅛

≈ ⌐ ╩☻ⱦכ◘⌂√ ∆╢꜡Ⱳ♇♩ ╩ ℮⁹ 

 ₈ ה ♃☻◒₉≢│⁸ ╛⅔⌐⅞╡⁸◘fi♪▬♇♅⌂≥ √ ╛ ⁸ ╠⅛↕

─ ⌂╢ 6 ─ ╩ ⌐⁸ ─ ─ ⌐ ╩ ═√╡⁸ ⅜ ⅞√

╩ ↑≡ ⇔√╡∆╢ ╩ ℮⁹ 

 ₈ ♃☻◒₉≢│⁸꜡Ⱳ♇♩ ⅜ ↕╣╢↓≤⌐╟╡⁸ ≤⌂╢ כ◘⌂√

ⱦ☻╩ ⅜ⱶכ♅ ⌐ ∆╢⁹꜡ Ⱳ♇♩─ ╩ ⇔⁸₈ ₉₈ ₉₈

₉─ ⅛╠ ╩ ™⁸ ─◖fiⱦ♬ ⌐┤↕╦⇔™ ─☻ⱦכ◘

╩ ℮⁹ 

 ₈♩▬꜠ ♃☻◒₉≢│⁸ ⁸ ⌐ ⇔√ ╛◗Ⱶ─ ╩⇔∫⅛╡ ⇔⌂

↑╣┌⁸⅛ⅎ∫≡ ╣╩ ╛⇔≡⇔╕℮ ⁸ ↄ ⌂╢ ╩ ∆╢ ≤▪▬♦▪⅜

↕╣╢⁹ 

 │⁸ ⁸ ⁸Ɽ♫♁♬♇◒─ⱷfiⱣכ≢

↕╣╢₈NAIST- RITS- Panasonic₉⅜ ╩ √⇔√⁹ ה ≤╙⌐ ꜡Ⱳ♇

ⱶכ▪≥♩ ⸗Ᵽ▬ꜟⱴ♬ꜙⱧ꜠כ♃ ⌐╟╢ ─ ™꜡Ⱳ♇♩╩ ⇔⁸ ™ ╩

√⁹ 

 ⱨꜙכꜗ♅כ◖fiⱦ♬◄fi☻☻♩▪♅ꜗ꜠fi☺≢│⁸ ─ ╛ ╡ ↑ ╩꜡

Ⱳ♇♩⅜ ╡ ⇔╛∆™╟℮⌐ ◘▬♪╩ ⅎ≡™ↄ₈꜡Ⱳ♇♩ⱨ꜠fi♪ꜞ₉כ⌂ ⅎ

╩ ╡ ╣≡™╢ ⅜ ↄ№∫√⁹ 
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5.2.3 - 1 ◖fiⱦ♬♅ꜗ꜠fi☺ ♃☻◒  

 

5.2.4  ▬fiⱨꜝה  כꜞ◗♥◌

 ▬fiⱨꜝה ⁸│≢כꜞ◗♥◌ ⌐⅔↑╢ ≢│ ⌂ ≤⇔≡₈ⱪꜝ

fi♩ ♅ꜗ꜠fi☺₉₈♩fiⱠꜟ ה ♅ꜗ꜠fi☺₉₈

♅ꜗ꜠fi☺₉─ 3 ⅜ ↕╣√⁹ 

 ₈ⱪꜝfi♩ ♅ꜗ꜠fi☺₉≢│⁸ ╘╠╣√ ⌐ ∫≡▬fiⱨꜝ─ │ⱷfi

♥♫fi☻╩ ℮⁹ ⱪꜝfi♩≢│⁸ ╩ ∆╢√╘⌐ ─ ╩ ⅜ ∫

≡⅔╡⁸ ─ ╩꜡Ⱳ♇♩⅜ ℮↓≤⌐╟∫≡⁸ ╩ ⌐ ←↓≤⅜≢⅝╢⁹ 

 ≢│⁸ ─ ╖⁸ ─ ╖ ╡⁸ⱣꜟⱩ ⌂≥─ ╩

꜡Ⱳ♇♩⅜ ∆╢ ╩ ℮⁹ 

 │⁸ ─₈Quix₉⅜⁸◒꜡כꜝ꜡Ⱳ♇♩⁸♪꜡כfi⁸ ⱷ◌♫ⱶⱱ

ꜟכ▬ ꜡Ⱳ♇♩≤ 3≈─ ⌂╢♃▬ⱪ─꜡Ⱳ♇♩╩♃☻◒⌐╟∫≡ ™ ↑⁸ ─

╩ ∫√↓≤⅜ ↕╣≡ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

5.2.4 - 1 ⱪꜝfi♩ ♅ꜗ꜠fi☺ ⱣꜟⱩ╛ⱪꜝfi♩  
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₈♩fiⱠꜟ ה ♅ꜗ꜠fi☺₉│⁸♩fiⱠꜟ ⌐⅔↑╢ ⁸

╛ ╩ ⌐ ←♩fiⱠꜟ ─ ╩ ⇔√◦Ⱶꜙ꜠כ♃╩ ⇔≡ ℮⁹

♩fiⱠꜟ ≢ ⇔√ ─ ⁸ ∂ ╘╠╣√ ⅛╠─ ⌂≥⁸ ─ ≢│

⅜ ⌂ ╩꜡Ⱳ♇♩⅜≥─╟℮⌐ ∆╢─⅛⁸ ⅛≈ ⌂ ⅜ ≥↓╤≢

№╢⁹ 

 │⁸ ─₈TNK- ROS₉⅜♁ⱨ♩►▼▪▬fi♥◓꜠כ◦ꜛfi ⌐ ↑≡

™╢ ⁸꜡ Ⱳ♇♩─ ⅜ ≢☻ⱶכ☼∞∫√↓≤⅜ ↕╣≡ ⇔√⁹╕√⁸

─₈REL- UoA- JAEA₉⅜ 3 ⌐ ╢ ≤⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 5.2.4 - 2 ♩fiⱠꜟ ♅ꜗ꜠fi☺  

 

 

 ₈ ♅ꜗ꜠fi☺₉│⁸ ה ≢ ≤⌂╢ ╩

℮⁹꜡Ⱳ♇♩⌐╟╢ ≢ ⌂ ╩₈ ₉₈ ₉₈ ⌐ ∆

╢ ₉₈ ₉⌐ ↑≡ ╩ ℮⁹ 

 ⌐ ∆╢ │⁸ ⌂≥ ⅜ ⌂ ≢ ↕╣≡⅔╡⁸

≢╙≥↓≢╙ ⌐ ≢⅝╢ ╩ ⇔≡™╢⁹ 

 │⁸ ─₈CIT_Rescue₉⅜ ♅ꜗ꜠fi☺ ─ ꜡Ⱳ♇♩╩ ⇔⁸

™ ≤ ─ ™Ɫ⁸▪▼►♪כ ─♁ⱨ♩►▼▪ ⌐⅔™≡╙

™ ╩ ⇔≡™√ ⅜ ↕╣⁸ ⇔√⁹ 

 ♅ꜗ꜠fi☺⌐⅔™≡╙⁸ ─ ⅜ ╩ ∫√ ꜡Ⱳ♇♩

─₈MISORA₉⅜ 2 ⌐ ╢⌂≥⁸ ─ ╙ ≈ ≤⌂∫√⁹↓─╟℮⌂ ⅛

╠╙⁸ ─כꜞ◗♥◌ ≤⌂∫√ ꜡Ⱳ♇♩♥☻♩ⱨ▫כꜟ♪╩ ≤⇔√ ─

⁸ ⅜ ╪≢™╢╙─≤ ╦╣╢⁹ 
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 5.2.4 - 3 ♅ꜗ꜠fi☺  

 

5.2.  כꜞ◗♥◌▪♬ꜙ☺ 5

♬ⱶ꜡Ⱳ♇♩ⱵכⱲ♇♩♅ꜗ꜠fi☺₉≤₈ⱱ꜡ꜟכ◒☻⁸₈│≢כꜞ◗♥◌▪♬ꜙ☺  ꜞ

▪ꜟ♅ꜗ꜠fi☺₉─ 2≈─ ⅜ ↕╣√⁹ 

⁸│כꜞ◗♥◌  ─꜡Ⱳ♇♩≤ ─ ╩ ╕ⅎ≡⁸ ⌐꜡Ⱳ♇♩⅜™╢

╛ ╩ ⇔≡╙╠™⁸꜡Ⱳ♇♩⌐≥─╟℮⌂ ╩⇔≡╙╠™√™⅛─▪▬♦

▪╩ⱪ꜡◓ꜝⱵfi◓ ≢ ∆╢≤™℮ ≢№╢⁹ 

─Ⱳ♇♩♅ꜗ꜠fi☺₉꜡ꜟכ◒☻₈  │⁸ ≢ⱶ⅜○fiꜝ▬fiכ♅─ כ♅⁸⇔

ⱶ │ ≤ ─ √∟⅜◖ꜝⱲ꜠כ◦ꜛfi⇔≡♅כⱶ╩ ╗≤™℮↓╣╕≢⌐⌂

™ ╡ ╖≢№∫√⁹ 

 ≢│⁸♁ⱨ♩Ᵽfi◒꜡Ⱳ♥▫◒☻─₈Pepper₉╩ ™≡⁸꜡Ⱳ♇♩⅜™╢ ╩

⇔⁸ ╩◘ⱳכ♩⇔⌂⅜╠ ─ ⌐ ≈ⱪ꜡◓ꜝⱵfi◓╩ ™ ∫√⁹ 

 ₈ⱱכⱶ꜡Ⱳ♇♩♅ꜗ꜠fi☺₉│⁸ ≤꜡Ⱳ♇♩⅜ ⇔⌂⅜╠ ∆╢ ╩ ⇔⁸

╟╡ ™ ╠⇔╩ ╢√╘─꜡Ⱳ♇♩─ ╩◓ⱪ꜡◓ꜝⱵfiה ℮⁹╕√⁸꜡ Ⱳ♇♩─

╩ ∆♃☻◒─╒⅛⁸ ⌂ ⅛╠ ╕╣╢꜡Ⱳ♇♩ ⌐╟╢ ╙

╦╣≡⁸꜡Ⱳ♇♩ ─ ╩ ∂╢♅ꜗ꜠fi☺≤⌂∫√⁹ 

ⱶ꜡Ⱳ♇♩♅ꜗ꜠fi☺₉כⱲ♇♩♅ꜗ꜠fi☺₉⅜₈Saku₉⁸₈ⱱ꜡ꜟכ◒☻⁸₈│ 

─Ⱶ♬◘▬☼◒ꜝ☻⅜₈Tamagawa Academy Science Club₉⁸ꜞ▪ꜟ◘▬☼◒ꜝ☻⅜₈The 

essence of the grey region ₉⅜ ⇔√⁹ 

 

 

 

 

 

 

 

 5.2.5 - ☺Ⱳ♇♩♅ꜗ꜠fi꜡ꜟכ◒☻ 1 ○fiꜝ▬fi⌐╟╢◖ꜝⱲ♅כⱶ  


