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1   

⅛╠ ╩ ⇔⁸ ה ╩ ╕ⅎ√ ─ ה

╩ ∆╢↓≤│⁸ ⌐⅔↑╢ ─ ╛ ⅛≈ ⌂ ─

√╘─ ╩ ∆╢ ≢ ≢№╢⁹╕√⁸ │ ─ ⁸

─ ╣≢№╡⁸ ⌐⅔↑╢ ─ ╩ ⇔≡™ↄ ≢╙ ⌂╙─

≢№╢⁹ 

│⁸ ⁸ ⌐ ↕╣≡™╢₈ ₉─ ⌐≈™≡ ╩

℮╙─≢№╢⁹ 

─ │⁸ ⌐ ≠™≡⁸ ─ ╩ ╠⅛⌐∆╢↓≤⌐№╢⁹  

╢↑⅔⌐ⱴכ♥ (1) ─ ⁸  

╢↑⅔⌐ⱴכ♥ (2) ┘ ─ ⁸  

≡™⅔⌐ⱴכ♥ (3) ה ⅜ ╡ ╗═⅝ ╩ ⇔⁸ ∆

═⅝ ה ─  

 

2  ─ ≤  

≤│⁸ ⅜ ⌐ ∆╢√╘─ ≢№╢⁹√∞⇔⁸ ─

≤ ∂ ╩ ⇔╟℮≤∆╢ ⅛╠⁸ ─ ⌂ ─ ╩ ∆╢↓≤≢

⅜№╢╟℮⌐ ⅎ╢ ╕≢⁸ ™ ╩ ╗⁹ ⅎ┌⁸ ≤ ∂╟℮⌐ ∆

╢ ╛⁸ ⌐ ╢╙─⅜ ≢№╢⅛╩ ⇔≡ ≤∆╢ │ ≤™

ⅎ╢⁹╕√⁸ ─ ꜟכꜟ╩ ⌐ꜟכꜟ─⧵⁸⇔ ≠⅝ ╩ ∆ ╙

≤™ⅎ╢⁹↓℮⇔√ │⁸▬fi♃כⱠ♇♩─ ⌐╟╡ ╩♃כ♦─ ≢⅝

╢╟℮⌐⌂∫√↓≤╛⁸ ─ ⌐ ™⁸∕─ ⅜ ⅜∫√√╘⁸

⌐ ⅜ ╕∫≡™╢⁹ 

─╟℮⌐ ⌐ ⅜ ⇔≡™╢ ⅛╠⁸ ╛꜡Ⱳ♇♩⁸

ה ⌂≥─ ⁸ ⅜ ∆╢ ⇔╩ ⇔≡™╢ ╛⁸ ⌐⁸ ╩ ⅎ╢

╩ ∆⁸IBM─ Watson╛ ─ ꜡Ⱳↄ╪⌂≥─ ⌂≥⁸

≤⇔≡ ⌐ ⅎ╢ ⅜№╢⁹ 

⁸ ─ ⁸LTEⱠ♇♩꞉כ◒─ SON ⌂≥ ╩☻ⱦכ◘╛

⌐ ⅎ⇔≡™╢ ╛⁸ ╛ ╩⌂≥◖fi♩꜡כꜟ∆╢ ⁸

╛♩fiⱠꜟ─ ╩ ∆╢ ⌂≥ √⌐ ⅜ ↕╣≡™╢ ⌐│ ⅎ≡™⌂™

╙ ╘≡⅝≡™╢⁹ 

─ ╩ ⌐ ∆╢√╘⌐│⁸ ╛ ⌐ ⇔≡─

─ ≤⁸∕╣╩ ╕ⅎ√ ─ ╛ ─ ⇔⁸ ⌐⁸∕╣╩ ∆ ≢

≤⌂╢ ╛ ─ ⁸╩ ∆↓≤⅜ ≤⌂∫≡ↄ╢⁹  

1 ─ 3 ≈─ ⁸ ┘⁸∕╣╩ ╕ⅎ√ ⅜ ⅜ ∆═⅝ ⁸

─ ⌐≈™≡ ╩ ℮⁹ 

1.  ╛ ⌐ ⇔≡─ ─  

─ ╛ ≢ ╩ ╘≡™╢≤ ╦╣╢ ⌐ ⇔≡⁸ ─

╩ ⌐ ╩ ℮⁹⌂⅔⁸∕─ ⁸ ⌂≥≢ ╩ ╘≡™╢ IBM(Watson)⁸ 
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Apple Siri ⁸Google ─ ⌂≥─ ╩ ╘≡ ╩ ∆╢⁹↓╣⌐╟

╡⁸ ⅜ ╩≥─╟℮⌐≤╠ⅎ≡™╢⅛╩ ∆╢ ╩ ∆╢⁹  

2.  ─ ╛ ─  

⌐ ∆╢ ╩ ™≡™╢ ≤⁸∕─ ┼─ ⅛╠⁸

─ ─ ╩ ∆╢ ╩ ∆╢⁹ ╦∑≡⁸ ─ ⁸

─ ⅛╠⁸ ─ ─ ╩ ∆╢ ╩ ∆╢⁹  

3.  ╛ ⌐ ⇔≡─  

─ ≤⌂╢ ─┼─ ⌐ ∆╢ ─ ╛⁸ ⅜

⌐ ∆╢ ⌐≈™≡⁸ ╩ ╣≡™╢ ╩ ∆╢↓≤≢⁸ ⌐

⇔≡─ ╛ ⌐ ⇔≡─ ╩ ∆╢ ╩ ∆╢⁹ 

4.  ∆═⅝ ⁸ ─  

1 ⅛╠ 3 ─ ╩ ⌐⁸ ⅜ ⅜ ╩ ╣≡™╢ ╛⁸ ╩ ╣╢═⅝

⌂≥⁸ ⅜ ─ │ ─√╘─ ╩ ∆╢ ╩

∆╢⁹ 

 

3  ─  

│⁸1947 ─▪ꜝfiכꜙ♅הꜞfi◓⅜ ╘≡ ╩ ⇔≡ ⁸2

─ ─ ╩ ≡ ┘ ╩ ╘≡⁸ ╩ ╘≡™╢⁹∕─ ⌐│⁸ⱦ♇◓♦כ♃

⌐ ↕╣╢ ─♃כ♦ ≤⁸∕╣╩ ∆╢◖fiⱧꜙכ♃Ɽ꞉כ⅜ ⌐

⇔√↓≤⅜⅝∫⅛↑≤⌂∫≡™╢⁹ 

⇔⅛⇔⁸∕─ ⌐│⁸60 ⌐╦√╢ ─ ─ ⅜№╢⁹ 

⌐⁸ ─ ⅜ ╣√ │♁ⱨ♩►▼▪≤⇔≡ ≢№╢↓≤≤╙ ╕∫

≡⁸ ─ ─ ╩ ◓fi♬כꜝⱪכ▫♦⁹╢™≡⇔≥ ╩ ™√

─ ─ ⅝│ ╕⇔™╙─⅜№╢⁹ 

↓─╟℮⌂ ⅛╠⁸ ⌐ ∆╢ │⁸ ╩ ℮ ⌐

⌂≥─ⱡ►Ɫ►≤⇔≡ ↕╣≡™⌂™ ⅜ ∆╢ ⅜№╢⁹ 

─ │⁸ ⁸ ≤⇔≡ ↕╣√ ∞↑╩ ™√ ≢№╢↓≤╩

╕ⅎ ™√∞⅝√™⁹ 

 

4   

≢│⁸ ⅛╠ ┼─ ◦☻♥ⱶ≤⇔≡⁸ ─ ≤⌂╢

⁸∕─ ╩ ™≡ ╩≤⌂☻ⱦכ◘ה ∆╢ ⁸

⌐∕─ ╩ ™√ ╩ ≤⇔⁸ ⌐ ⅜ ™╢ ≤

⁸☻כ♁♃כ♦─≡⇔ ⅜ ⇔╟℮≤⇔≡™╢ ╩ ≤⇔√⁹

∕─ ╩ 1-  1─ ⌐ ∆⁹ 
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1-  1 ─  
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5   

≢│⁸ ⁸ ⁸ ┘ ─ 4≈─ ⅛╠

╩ ℮⁹ ─ ╩ ≤⇔⁸↓╣≤ ─ 3≈─ ⌐ ≠ↄ

╩ ℮↓≤⌐╟╡ ⅜ ∆═⅝ ה ⌐ ∆╢ ╩ ∆╢⁹  

 

≤⌂╢ ┘ ⌐≈™≡⁸∕╣∙╣⅜≥─╟℮⌂ ╩ ≈─⅛╩

∆╢√╘─ ≤⇔≡⁸ 1-  1 1-  5⌐ ∆╟℮⌐₈ ₉⁸₈ ₉⁸₈♦

₉⁸₈☻כ♁♃כ ₉─ 4 ≤⁸↓╣⌐ ⅎ≡ ↕╣≡™╢ ─₈

₉─ ╩ ⇔⁸ ≤⇔√⁹ ⌐ ∆╢ ≢│⁸

≤ ─ 2≈─ ≢ ╩ ⇔√⁹ 

 

1-  1  

     

1    ≤ ⌂ ╩◖fiⱧꜙה♃כ◦☻

♥ⱶ ≢ ∆╢ ─ ─

╩⸗♦ꜟ≤⇔⌂™  

─ ♩♇Ⱡꜟꜝכꜙ♬ 2 ─ ╩⸗♦ꜟ≤∆╢◖fiⱧꜙ

ⱶ♥☻◦ה♃כ ─  
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3 ⱬכ☻

 

 

◦☻♥ⱶ ה ⌐ ∆╢ ╩ ≤⇔≡⁸

╩ ↕∑≡ ╩ ⅝ ∆  

4 ─  ─ ☿ⱴfi♥▫◒☻ ⁸ ─

ה ⁸ ─ ה ⁸ ⱬכ☻─

⌐ ∆╢  

5 ⱬכ☻  ⱬ⁸≡∫№≢☻כ ◦☻♥ⱶ╛ ─

⌐ ╕╣⌂™╙─ 

ꜟכꜟ ─ ≢ ⇔√ ─ ╛

▪◒☿☻⌐ ∆╢  

6 ⱨ□☺▫  ⱨ□☺▫  ⱷfiⱣכ◦♇ⱪ ≤ ╩ꜟכꜟ─ ⇔

≡ ╩ ⅝ ∆  

7 ⱨ□☺▫  ⱨ□☺▫ ╩ ⇔≡ ⸗♦ꜟ╛

╩ ∆╢ ⌐ ∆╢  

8 ⸗♦ꜟ  ⌐⅔↑╢ ╛ ⌐╟╢

╩╕⌡√ genetic, evolutionary  

 swarm int elligence  

™⌂⅝≢  ꜟ♦⸗ה☻○◌ 9 ⌂ ╩ ∆ ╩ ℮

⸗♦ꜟ╩ ⇔√  

10 ∕─    

11  

 

 

 

 ─ ╩◖fiⱧꜙה♃כ◦☻♥ⱶ⌐╟

∫≡ ⇔⁸ ≤⇔≡ ∆╢  

12  ⅔╟┘ ⅛╠ ╛ ⌂≥─○Ⱪ☺▼

◒♩╛ ╩ ⇔ ∆╢  

13  ⅝─ ╛⁸ ⌂≥╩ ∆╢

 

14  ─ ⅛╠ ─ ╩ ∆╢

 

fiכ♃Ɽ♃כ♦ 15  ─└≤≈≢№╡⁸ ♃כ♦⌂₁

─ ⅛╠⁸ ╩ ≈ ╩ ⇔≡ ╡

∆ ≢№╢⁹ Ɽ♃כfi Pattern 

recognition  

16  

 

ה ♩♇Ⱡכ♃fi▬╛☻כⱬ♃כ♦  ⅛╠ ╩

⇔ ∆╢ ∆≢⌐ ∆╢ ╩

≈↑ ∆  

⌐♃כ♦─ ◓ⱴ▬♬fi♃כ♦ 17 ⌐ ∆╢↓≤⌐╟

♃כ♦⁸╡ ─ ╛Ɽ♃כfi⌂≥

╩ ≤⇔≡ ╡ ∆ √⌂ ╩

≈↑ ∆╙─  

18  ▪ⱪ꜡כ♅─ כꜚ⁸╡№≢≈

◙⌐ ⇔≡ ⅜◙כꜚ⁸≢ ⇔≡™╢

╩ ∆╢ ≢№╢⁹ 

19 ▬fi♃ⱨ▼כ☻ 

 

 ⅜ ₈ ╩♃כ♦™⌂⅝≢─≥↓₉╢

₈ ╢₉↓≤─≢⅝╢ הⱨꜝ◓ה

ה ⌂≥ ⌐ ⇔ ∆╢ ⁹ 

─ ≈ ╩ ⌐ ≢⅝╢╟℮

⌐ ∆╢ ╩ ╗ 

╩♃כ♦  20 ⌐ ⅝ ⅎ╢  

21  ─ ⌐ ⇔≡ ⌐ ╩ ∆

⌂♁ⱨ♩►▼▪╛◦☻♥ⱶ─ ╛⁸

≤ ─ ⌐ ⌂╛╡ ╡⅜

∂╢╟℮⌂Ⱡ♇♩◘כⱦ☻⁸ ─ ⅝

⅛↑⌐ ∂≡ ╛ ⅜ ₁≤ ∆╢

╩ ∫√◖fi♥fi♠⌂≥─↓≤╩ ∆

╢⁹ ▬fi♃ꜝ◒♥▫Ⱪ interactive  
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─◙כꜚ ♩fi▼☺כ◄ 22 ╛ ─ ≤─ ─ ≤⇔≡

∆╢♁ⱨ♩►▼▪⌂≥─↓≤╩ ∆

╢⁹ agent  

ה 23 ─  

 

 ╛ ─ ╛ ─ ╩ ╢√

╘⌐⸗♬♃ꜞfi◓⇔ ∆╢  

24  ╛ ─ ─ ╩ ⇔⁸ ⅜№

╣┌∕─ ╩ ⇔⁸ ╠⅛─ ⅜

⅛≥℮⅛╩ ∆╢  

25  ╛ ╩ ─ ⌐∆╢√╘⌐ ⌂

ה ╩ ℮  

26  

 

הⱪ꜡◓ꜝⱶה  ⌂≥╩ ⌂

⌐ ≠↑╢√╘─  

27  ╩ ⇔⁸ ╛ ⁸ ◦

☻♥ⱶ ╩ ╢√╘⌐ ╛ ה

╩ ∆╢  

28  ☿fi◘╛♦כ♃ⱬכ☻ ─♃כ♦─ ⇔√

─ ╩ ⅎ⁸∕─ ⌂ ╩

⇔⁸∕─ ⇔√Ɽ♃כfi╩ ™≡ √

≡™≈⌐♃כ♦⌂ ╩ ℮ ⁹ 

29   ─╖⅜ ↕╣≡™≡⁸ ⅜

↕╣≡™⌂™╙─ 

30 ∕─    

 

1-  2 ─  

  ─  ♪כ꞉כ◐ 

─♃כ♦  1 ↕╛ ⌂≥⅜№∫≡╙

─ ≤ ⇔≡ ⌂ ⅜ ╘╠╣╢⁹ 

⁸ ⁸  

accuracy 

 ה 2

ꜞ▪ꜟ♃▬ⱶ  

─ ⅛╠⁸ ─ ≤ ─ꜞ▪ꜟ

♃▬ⱶ ╛⁸∕╣ ─ ⅜ ╘╠╣╢⁹ 

ꜞ⁸♩►▪ꜟכ◔☻⁸

▪ꜟ♃▬ⱶ 

3  ─ ⌂ ─ ╛ ⌐╟╡⁸ ⅜ ╘╠

╣╢⁹ 

⁸  

ה 4  ╛ ⁸ ≢─ ≢─ ╛

╩ ∆╢ ≤⇔≡⁸ ⅜ ↕╣

╢⁹ 

ה ⁸☿◐ꜙꜞ♥▫⁸

 

ה 5  ⌐╟╢ ─ ⌐│⁸ ⌂ ⸗

♦ꜟ╩ ℮↓≤⅜ ⌂√╘⁸ ⌐ ⌐

╩ ∆╢⌂≥─ ╛ ⅜ ╘╠╣╢⁹ 

 

ה 6  ─ ─√╘⌐│ ⅜ ≢№

╢⁹ ╩▫♥ꜞⱦꜝכ◔☻─ ⇔⌂⅜╠◖☻♩▪♇

ⱪ╩ ⇔ ╩ ∆╢↓≤⅜ ╘╠╣╢⁹ 

⁸ ◖☻♩⁸  

7  ⌐⅔™≡⁸│∏╣ ╛ ⅜⌂™ ⌂

≤│ ⌐♃כ♦℮ ⇔≡ ∂ ⅜ ╠╣╢ ╩

∆╢⁹ 

꜡Ᵽ☻♩ robust  

8  ₁⌂ ⌐ ⇔√╡⁸ ₁⌂ ⌐ ≢⅝√╡∆

╢↓≤╩ ∆╢⁹ 

general purpose ,versatility  

9 ∕─    

 

1- ─☻כ♁♃כ♦ 3   

   

ה 1   

2   

3   

4  ♥◐☻♩∞↑≢⌂ↄ⁸▬ⱷכ☺⌂≥╩ ╖⁸ ↕╣√╙─ 
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5 ♥◐☻♩ ⁸ ∕─╙─≢⁸ ─ ╩ √⌂™╙─ 

6 ♩ꜝfi◙◒◦ꜛfi♦⁸♃כ♦ ♃כ ⁸ ⁸♃כ♦  ≤⌂♃כ♦

7  GPS ⁸ ⁸ ⌂≥─  ♃כ♦

8 ꜡◓ ⁸ ╙№╣┌∕℮≢⌂™╙─╙№╡℮╢⁹ 

9  ⌐ ∆╢╙─∆═≡ 

10 Web♦כ♃  

♃כ♦ 11   

  ♃כ♦ 12

ⱶכꜞ♩☻ 13   ♃כ♦

14 ☿fi◘ ה ⁸№╠╝╢ ╩☿fi◘♦Ᵽ▬☻≢ ∆

╢ ⌐ ♃◓╩≈↑╢ 

15 ∕─   

 

1-  4 ─  

    

1  

 

ה  ─ ╛ ─ ╩ ℮ ╛ ◦☻♥ⱶ─

ה ╛ ─┼☻ⱦכ◘↑  

2  ◦☻♥ⱶ ◦☻♥ⱶ╩ ╗ ─ ╛

╛ ─┼☻ⱦכ◘  

ה☻●ה 3  ╛ ⌂≥ ◦☻♥ⱶ─ ה ╛ ≢

─◄Ⱡꜟ◑כ◖fi♩꜡כꜟ⌂≥┼─ ⁸●☻⁸ ⌂

≥╙ ╗ 

ה 4  ╛ ⌂≥─ ⱴⱠ☺ⱷfi♩┼─

☻ⱴכ♩◦♥▫╛☻ⱴכ♩◓ꜞ♇♪⌂≥┼─ ╙

╗  

ה 5  ╛ ⌂≥─ ╛ ─√╘─◦☻♥ⱶ╛◘

─┼fiꜛ◦כ◔ꜞⱦ☻▪ⱪכ  

6  

 

 ─ ╛ⱨ□▬♫fi☻ ꜞⱦ☻▪ⱪכ◘

─┼fiꜛ◦כ◔  

7  ╛ ⌂ ⱪ꜡☿☻ ⱨ□◒♩ꜞכ○כ♩

ⱷכ◦ꜛfi ⌂≥┼─  

8  ╛ ≢─ ╛ ⌂≥┼─  

9  ⌂≥─ ╛ ╩ ╗ ─ ⌂≥

┼─  

10  ╩ ℮╙─≢⁸ⱴכ◔♥▫fi◓╛ ⌂≥╩ ╗╙

─ 

ה 11  ⁸ ☻כ♁ꜞ⁸ ⁸ ⁸

ꜟכꜙ☺◔☻⁸ ⌂≥ 

12  

 

╛ ⱶכ◕ה ⁸▪Ⱶꜙכ☼ⱷfi♩Ɽכ◒⌂≥─ ⱦכ◘

☻╛ ⌂≥┼─  

ה 13  ╛ ⌂≥─ ┼─  

14  ₁─ ─ ╛ ╩ ⇔⁸ ╩ ╘

╢ ╛ ⌂≥┼─  

15   ╩ ⇔⌂™╙─⁸ ↕╣≡™⌂™╙─ 

16 ∕─   ⅜ ↕╣≡™╢⅜⁸ ─™∏╣⌐╙ ⇔⌂™

╙─ 

 

1-  5 ─  

   

1  ╛ ITS ◦☻♥ⱶ ⌂≥≢─◘

╛☻ⱦכ ┼─  

2 ꜡Ⱳ♇♩ ─ ╩ ⇔√꜡Ⱳ♇♩┼─ ⁸ ⅜

⌂ ╩ ≈╙─ 



 

-  7 -  

 
 

 
 

 
 

 
 

 
 

   

ה 3  ⌂ ⅜ ≤⌂╢ ╛ ─

⁸ ⌂≥─ ┼─  

4 ∕─   

 

6  ⌐≈™≡ 

≢│⁸ ⌐ ☻ⱦכ◘┘ ─ │⁸ ⌐ ∫√⁹⌂⅔⁸

─ ⁸ ⌐ ∆╢ ⁸ ☻ⱦכ◘⁸ │ ⌐ ─ │

≢№╢⁹ ⌐ ╣╢ ╩ 1-  6⌐ ∆⁹ 

 

1-  6 ⌐ ╣╢  

  

AMAZON ▪ⱴ♂fi ♥◒ⱡ꜡☺כ☼ ▬fi◖כⱳ꜠▬♥♇♪  

AmiVoice ▪♪Ᵽfi☻♩הⱷ♦▫▪  

ANDROID ◓כ◓ꜟ ▬fi◖כⱳ꜠▬♥♇♪  

APPLE ▪♇ⱪꜟ ▬fi◖כⱳ꜠▬♥♇♪  

ATR   

Baidu Ᵽ▬♪▲   

CaixaBank ◌▬◘ ♦☻♃ꜟⱦ☻ ▬ Ɑfi◦○fi☻ ♦ Ᵽꜟ☿꜡♫  

CISCO ◦☻◖ ♥◒ⱡ꜡☺כ ▬fi◖כⱳ꜠▬♥♇♪ 

CORTANA ⱴ▬◒꜡♁ⱨ♩ ◖כⱳ꜠כ◦ꜛfi  

FACEBOOK facebook ⱨ▼▬☻Ⱪ♇◒ה▬fi◖כⱳ꜠▬♥♇♪ 

Google ◓הꜟ◓כ▬fi◖כⱳ꜠▬♥♇♪ 

HP ⱥꜙכ꜠♇♩ Ɽ♇◌כ♪  ♦ⱬ꜡♇ⱪⱷfi♩  ◌fiⱤ♬כ 

◄ꜟ Ⱨכ   

Instagram ▬fi☻♃◓ꜝⱶ  

INTEL ▬fi♥ꜟכ◖הⱳ꜠כ◦ꜛfi   

iOS ◦☻◖◦☻♥ⱶ☼ ▪♇ⱪꜟ⅜ꜝ▬☿fi☻╩ ↑≡™╢  

IROBOT ▪▬꜡Ⱳ♇♩ ◖כⱳ꜠▬◦ꜛfi  

Job- Hub Ɽ♁♫◓ꜟכⱪ  

JOHNSON ☺ꜜfi♁fi ▪fi♪ ☺ꜜfi♁fi  

KDDI KDDI   

KINECT MICROSOFT CORPORATION  

LEGO ꜠◗ ☺ꜙꜞ☻ ◄כ ◄☻  

Lytro  ꜝ▬♩꜡ ▬fi◖כⱳ꜠▬♥♇♪  

Microsoft  ⱴ▬◒꜡♁ⱨ♩ ◖כⱳ꜠כ◦ꜛfi 

Microsoft Office  ⱴ▬◒꜡♁ⱨ♩ ◖כⱳ꜠כ◦ꜛfi 

Mindstorms ꜠◗ ☺ꜙꜞ☻ ◄כ ◄☻ 

NAVER ◄♯◄▬♅◄♯ ◖כⱳ꜠כ◦ꜛfi 

NEC   

NHK   

NICT   

NII ⱶ♥☻◦ה    

NTT   

NTT♪◖⸗   

NUANCE Nuance Communications LLC  

Oracle ○ꜝ◒ꜟה▬fi♃כ◖הꜟ♫ꜛ◦♫כⱳ꜠כ◦ꜛfi  

PrimeSense ⱪꜝ▬ⱶ☿fi☻ ꜞⱵ♥♇♪  

Qualcomm ◒▪ꜟ◖ⱶה▬fi◖כⱳ꜠כ♥♇♪ 

Repsol ꜠ⱪ♁ꜟ ◄☻ כ◄  

ROBOTIS ꜡Ⱳ♥▫☻ ▬fi◖כⱳ꜠▬♥♇♪  

Roomba ▪▬꜡Ⱳ♇♩ ◖כⱳ꜠▬◦ꜛfi  
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SAAB ◘כⱩ ▪◒♥▫◄Ⱳꜝכ◓ 

SANOFI sanofi ◘ⱡⱨ▫  

Siri  ▪♇ⱪꜟ ▬fi◖כⱳ꜠▬♥♇♪  

Sony SONY ♁♬כ  

SYSTRAN SYSTRAN S.A 

TWITTER⁸♠▬♇♃כ♃♇▬▲♩ כ ▬fi◖כⱳ꜠▬♥♇♪ 

WATSON ▬fi♃הꜟ♫ꜛ◦♫כⱦ☺Ⱡ☻הⱴ◦כfi☼כ◖הⱳ꜠כ◦ꜛfi   

WINDOWS ⱴ▬◒꜡♁ⱨ♩ ◖כⱳ꜠כ◦ꜛfi 

Yahoo! ꜘⱨכ  ▬fi◖כⱳ꜠▬♥♇♪  

YouTube ◓כ◓ꜟ ▬fi◖כⱳ꜠▬♥♇♪ Google Inc.  

Zeroth  ◒▪ꜟ◖ⱶה▬fi◖כⱳ꜠כ♥♇♪  

♩fi☿כꜟ ꜟ♥◌ꜟ▪ ꜟ♥◌ꜟ▪ ⱨꜝfi☻  

▬fi♥ꜟ ▬fi♥ꜟכ◖הⱳ꜠כ◦ꜛfi 

⅔│⌂⇔▪◦☻♃fi♩ KDDI   

○ⱶ꜡fi ○ⱶ꜡fi   

◐ꜘⱡfi ◐ꜘⱡfi   

⇔╚═∫≡◖fi◦▼ꜟ ◄♯ה▫♥ה▫♥ה♪◖⸗  

ⱡ◐▪ ⱡ◐▪ ◖כⱳ꜠כ◦ꜛfi 

Ɽ♫♁♬♇◒ Ɽ♫♁♬♇◒  

ⱨꜙכ♩꜠♇◒ ⱨꜙכ♩꜠♇◒  

  כ◖ꜞ כ◖ꜞ

כ◄☻◄כꜚ ♩fi☿כꜟfi♩ ▪ꜟ◌♥ꜟΊ☿כꜟ  ▬fi◖כⱳ꜠כ♥♇

♪  

ꜟfiⱣ ▪▬꜡Ⱳ♇♩ ◖כⱳ꜠▬◦ꜛfi  

  

  

◌ꜞⱨ◊ꜟ♬▪  ꜚ♬Ᵽה▫♥▫☻כ○Ⱪה◘◙fiה◌ꜞⱨ◊ꜟ♬▪   
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2   

 

1  ─ ─  

─ ─ ⌐│⁸ ⌐ ∆╢ ⅜ ⇔√↓≤⁸▬fi♃

─♩♇Ⱡכ ⌐╟╡ ╩♃כ♦ ≢⅝╢╟℮⌐⌂∫√↓≤⁸◖fiⱧꜙכ♃─

⅜ ⇔√↓≤─ 3≈─ ⅜№╢⁹↓╣╠─ 3≈─ ─ ⌐≈™≡ ∆⁹ 

 

1.  ─ ─  

⌐ ∆╢ ─ ╩⁸ ─ ─ ╣≤⇔≡ 2-  1⌐ ∆⁹ 

 

2-  1 ─ ─ ╣1 

 
 

─ │⁸1947 ▪ꜝfiכꜙ♅הꜞfi◓⌐╟∫≡ ↕╣√⅜⁸ ⌐

≢⅝╢ ─ ⅜ ⇔ↄ⁸2 ─₈AI ─ ₉─ ╩ ╪≢ ⅝⌂ ─ ⅜⌂⅛

∫√⁹ 

1980 ⁸ ⌐ ─ ⅎ ⅜ ↕╣⁸ ≢ SVM(Support 

Vector Machine)⅜ ↕╣⁸∕─ ─ ↕⌐╟╡ ⅜ ╪∞⁹ 

2000 ⌐⁸ ─ ⌂ 2⅜☺▼ⱨꜞהכⱥfi♩fi⌐╟∫≡ ↕╣⁸

2010 ⌐ ⌐╟╢ ╛ ≢ ™ ╩ ⇔√↓≤⁸Google ⅜

YouTube─ⱦ♦○╩ ∫≡ ─ ╩ ⇔√↓≤⌐╟╡⁸ ─

⅜ ↄ ↕╣√⁹ 

                             

 
1 ( ) ₈ 26 ₉ 4- 1- 3- 13₈ ─ ₉╩╙≤⌐ ⁹ 
╩◒כⱠ♇♩꞉ꜟꜝכꜙ♬─ 2 ™╢  
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↓─╟℮⌐⁸2000 ⁸ ╩ ╗ ─ ⅜ ─

─ ⌐≈⌂⅜∫√⁹ 

 

2.  ▬fi♃כⱠ♇♩─ ⌐╟╢ ─♃כ♦  

2-  2⌐ ∆╟℮⌐▬fi♃כⱠ♇♩─ ⌐╟╡ ♃כ♦ꜟ♃☺♦⌐ ⅜

╩♃כ♦─╠╣↓⁸⇔ ⇔≡─ ⁸ ⌐ ⌐╟╢ ─ ⅜№∫

√⁹ 

▬fi♃כⱠ♇♩─ ⌐ ⅎ⁸ ₁─ ⅜▬fi♃כⱠ♇♩⌐ ↕╣╢↓≤≢⁸↓

╣╠─ ⅛╠ ↕╣╢ ♃כ♦ ╛ ⌂≥ ╛ ♦

♃כ ╛ ⁸ ⁸ ⌂≥ ⁸ ─ ♃כ♦ ╛

⌂≥ ⅜♃כ♦ꜟ♃☺♦─≤⌂ ⇔⁸2011 ─ 2♀♃Ᵽ▬♩⅛╠ 2020

⌐│ 40♀♃Ᵽ▬♩⌐ ∆╢≤ ↕╣≡™╢⁹ 

 

2- ♃כ♦ꜟ♃☺♦ 2  ─  

 

₈ 26 ₉  

 

3.  ◖fiⱧꜙכ♃ Ɽ꞉כ─  

╩ ≤∆╢ ⌂≥─ ╩ ™≡ ─♃כ♦─ ╩ ℮√

╘⌐│ ↄ─◖fiⱧꜙכ♃ Ɽ꞉כ⅜ ≤⌂╢⁹ 

2-  3⌐ ∆╟℮⌐ CPU╩│∂╘≤∆╢Ɫכ♪►▼▪ ╙ ⌐ ⇔⁸╟

╡ ╩♃כ♦─ ⌐ ∆╢↓≤⅜ ≤⌂∫√⁹ 
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2-  3 Ɫכ♪►▼▪─  

 
₈ 26 ₉  

 

2  ─  

1.  ⌐╟╢  

⌐╟╢ ╩ 2-  1─ ⌐ ≠⅝⁸ ─ ⌐≈™≡⁸ ה

⁸ ⁸ ⁸ ⁸ ⌐ 2-  2≢ ∆╢⁹1 

↓─ ≢⁸ ≤♩꜠fi♪─ ─ │ ─≤⅔╡≢№╢⁹╕√⁸↓─ ╩ ∆

╢⌐ √╡⁸ ─ ⁸ ─ ⌐ ⌐⇔√ ⌂≥╩ 2-  3⌐ ∆⁹ 

 

  Ừ ⌐ ═≡ ⌂ ה ⅜ ⅎ≡™╢ 

   ủ №╢ ─ ה ⅜ ⅎ≡™╢ 

   ỏ ⌐ ═≡ ⌂ ה ⅜ ⅎ≡™⌂™ 

   × ∆═⅝ ה ⅜ ⅎ≡™⌂™ 

♩꜠fi♪  ѡ ⁸ ќ ⁸ Ѣ  

 

2-  1 ─  

─  ─  

◦☻♥ⱶ─  ⁸ ⁸ⱪꜝfi♬fi◓⁸ ⁸ ⁸ ⸗♦ꜞfi◓⁸○

fi♩꜡☺⁸כ ⁸ ⁸ ⱴ▬♬fi◓⁸♃כ♦⁸

╩ ≤∆╢ ─  

 ⁸ ⁸ ⌂≥─☿fi◘⅛╠ ↕╣╢ ╩ ⌐◘fiⱪ

ꜟ⇔√Ɽ♃כfi♦כ♃⅛╠◦fiⱲꜟ╩ ∆╢Ɽ♃כfi ≤ ™
2╩ ∆╢√╘─ ╩ ≤∆╢ ≢⁸↓─℮∟⁸ ⱷ♦▫

▪╩ ≤∆╢  

                             

 
ה 1 ─ ─ ⌐≈™≡│⁸ ☿fi♃₈כ ─

 2013 2 ₉ CRDS- FY2014- FR- 04 ╩ ≤⇔√⁹ 
2 ≢╟ↄ ╦╣╢ ⁹ ⌐│₈╟╡ ™ ₉⁹  
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─  ─  

ⱷ♦▫▪  ⁸ ⁸ ⌂≥─☿fi◘⅛╠ ↕╣╢ ╩ ⌐◘fiⱪ

ꜟ⇔√Ɽ♃כfi♦כ♃⅛╠◦fiⱲꜟ╩ ∆╢Ɽ♃כfi ≤ ™

╩ ∆╢√╘─ ╩ ≤∆╢ ≢⁸↓─℮∟⁸ ⱷ♦▫

▪ ╩ ≤∆╢  

 ─ ╛ ▪▫♦ⱷה ─ ─ ╩ ⇔≡

≢⅝╢ ─  

 

2-  2 ─ ─  

ה  

◦☻♥ⱶ─

 
 

ⱷ♦▫▪  

 
  

 
♩꜠

fi♪ 
 

♩꜠

fi♪ 
 

♩꜠

fi♪ 
 

♩꜠

fi♪ 
 

♩꜠fi

♪ 

 ủ ѡ ủ ќ Ừ ѡ ủ ќ ủ ќ 

 Ừ ѡ Ừ ќ Ừ ѡ Ừ ѡ Ừ ѡ 

 ỏ ѡ ủ ќ Ừ ѡ ủ ѡ ủ ѡ 

 × ѡ Ừ ѡ ỏ ѡ ủ ѡ ủ ѡ 

 ỏ ѡ ủ ќ ủ ѡ ỏ ќ ỏ ќ 

 

2-  3 ─ ─ ─ ⁸ ─ ⌐ ⌐⇔√ ⌂≥  

ה  ─ ⁸ ─ ⌐ ⌐⇔√ ⌂≥ 

 

Å ꜚכ◙ ⅛╠─○fiꜝ▬fi♦כ♃

ⱴ▬♬fi◓ ⱶכ◕ꜟꜗ◦כ♁  

Å  AI ─ ╛  

Å ─ ─ ↑╛

⅝ ⁸ ─♦☺♃ꜟ

NEC⁸ ⁸ ⁸ כ◖ꜞ⁸  

Å ◌ⱷꜝ─ ─

 

Å ⸗Ᵽ▬ꜟ ─ ┼─

╖ ╖ ○ⱶ꜡fi⁸NEC  

Å ╛ ⁸ ⌐╟╢

─  

Å ╩ ™√ ◦☻♥ⱶ

 NTT ♪◖⸗₈⇔╚═∫≡◖fi◦▼ꜟ₉⁸

Yahoo!₈ ▪◦☻♩₉⌂≥  ╛

◦☻♥ⱶ⅜ ⌐ ™꜠ⱬꜟ≤⌂╡⁸

⇔≈≈№╢ 

 

Å ꜡Ⱳ♇♩ ꜟfiⱣ ⅔  AI

⌂≥  

Å ╩ ⇔≡ ⌂ ⁸ ╩ ℮ 

Knowle dge Graph ◘כⱦ☻ Google) 

Å Microsoft ⌐╟╢  OS ╛  Office ⌐⅔↑

╢ ⁸Google   Web ◘כ♅ ─◘

 ☻ⱦכ

Å Lytro │⁸computational photography 

⌐╟╡⁸ ⌐Ⱨfi♩ ╦∑⅜ ⌂

◌ⱷꜝ╩  

Å Apple  Siri ─╟℮⌂ ▬fi♃ⱨ▼כ

☻≢─ ╛ ╩ ℮ ▪

◦☻♃fi♩◘כⱦ☻─  

Å IBM Watson │⁸ ™ ╩

꜠ⱬꜟ╕≢ ⇔⁸ ╩│∂╘

┼─ ╩ ⇔√ 
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ה  ─ ⁸ ─ ⌐ ⌐⇔√ ⌂≥ 

 

Å OntoText ○ fi ♩ ꜡ ☺ כ ⁸ fluid 

Operations LOD) ⌂≥─  

Å ◦☻♥ⱶ SYSTRAN⁸○כⱪfi

─☻כ♁ ◦☻♥ⱶ Moses  

Å ⱬfi♅ꜗ ⌐╟╢ ה

─  

Mobil Eye  ⁸Im -sense

─ HDR ⁹Apple ⌐╟╡

↕╣ iPhone ⌐  

 

Å ◄fi☺fi Baidu │∂╘⁸

─ ◄fi☺fi⅜ ₁ ↕╣≡™╢⁹

⁸ ╙☻ⱦכ◘─≤⌂ ╕

╡≈≈№╢ 

Å Academic Search ⌂≥♥◐☻♩ⱴ▬♬fi

◓⌐╟╢  ☻ⱦכ◘

Å ⅜ AI ⌐ ⇔ ╘≡™╢⅜⁸

⌂ ─ ⌂≥│╕∞ ⅎ≡↓⌂™ 

 

Å SALTLUX ⁸ROBOTIS

꜡Ⱳ♇♩ ⌂≥ⱬfi♅ꜗ ─  

Å ◄fi☺fi  Naver ⌂≥Ⱡ♇♩

─ ⅜ ▬fi♦♇◒☻

⁸E ◖ⱴכ☻╛ ⌂≥≢─

⌂≥  

Å ◘ⱶ☻fi ☻ⱴכ♩ⱨ◊fi≢─⁸

╩ ™≡⁸ ⅜ ╩ ≡™╢ │

ⱪכꜞ☻ ⌐ ╠⌂™≤™℮ ─

 

 

3   

─ ─ ─ ─ ≢╙ ─ ≤⇔≡

ⅎ╠╣≡™╢ ╩ ≤⇔⁸ ≤ ≢─ ─ ∆═

ⱦ☻⌐≈™≡⁸כ◘⅝ ╩ ∫√⁹ 

 

1.  ─  

─ ─ ─ ╩ 2-  4⌐ ∆1⁹ 

 

2-  4 ─  

 

 

│ 2014 ╖ ≢⁸884 ─ ≢ 14%≢ ∆╢≤ ↕╣≡™

                             

 
1 ◐ⱷꜝ ₈2014ⱥꜙכⱴfi▬fi♃כⱨ▼כ☻ ₉ 2014 5 ╩╙≤⌐ ⁹ 
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╢⁹ ─℮∟⁸ ─◦▼▪⅜ 70%⁸ ─ ─◦▼▪⅜ 10%≢⁸ ⁸

─ ≢ ─ 80%─◦▼▪╩ ╘≡™╢⁹ 

≢│⁸Nuance Communications ⅜ ⌂◦▼▪╩ ╘⁸ ▪◔☻ꜟⱫה

≢─ ⅜ ⇔≡™╢⁹ 

 

2.  ≢─ ─  ☻ⱦכ◘⅝═∆

≢ ≡⇔≥☻ⱦכ◘⅝═∆ ⌐☻ⱴכ♩ⱨ◊fi ≥☻ⱦכ◘─↑

⇔≡ ↕╣≡™╢  ⱦ☻⅜№→╠╣╢⁹כ◘

⁸ ≢│⁸ 2-  4⌐ ∆╟℮⌐⁸▬fi♃כⱠ♇♩◘כⱦ☻ ╛⸗Ᵽ▬ꜟ

⁸ⱷכ◌⌂≥⅜ ╩☻ⱦכ◘ ⇔≡™╢⁹ 

☻ⱦכ◘ │ ≢ ⅜☻כ◔╢™≡╣↕ ™⅜⁸2014 ⌐ Amazon

⅜ Amazon Echo≤ ℮ ♦Ᵽ▬☻⌐╟╢ ▪◦☻♃fi♩─ ≢─ ╩ ⇔√⁹ 

⁸₈2016┌╣╟⌐1כ♫♩כ●⁸√╕ ╕≢⌐⁸○fiꜝ▬fiה◦ꜛ♇Ⱨfi◓≢│ 20

♪ꜟ ⅜⸗Ᵽ▬ꜟהꜟ♃☺♦ה▪◦☻♃fi♩⌐╟∫≡ ↕╣╢╟℮⌐⌂╢⁹₉≤─

╙№╡⁸○fiꜝ▬fiה◦ꜛ♇Ⱨfi◓─╟℮⌂ ┼─ ⅜ ⅝ↄ⌂╢↓≤⅜

ⅎ╠╣╢⁹ ↄ─◘כⱦ☻ ⅜ │ ⅛╠ ╛ ─ ╩ ☻ⱦכ◘↑

╩ ∫≡™╢─⌐ ⇔⁸ ☻ⱦכ◘─ │ ⌐╟∫≡ ⌂ ╩ ⇔

≡™╢ ⅜№╢⁹ 

 

2-  4 ⁸ ≢─ ─☻ⱦכ◘ ☻ⱴכ♩ⱨ◊fi ≢─ ☻ⱦכ◘  

 ☻ⱦכ◘ 

 
☻ⱦכ◘   

ⱪꜝ♇♩ⱨ

  ⱶכ◊
  

1 Google 

▬fi♃כ

Ⱡ♇♩◘

 ☻ⱦכ

  
2009

9  

⌐╟╢ ⁸

  

2 Apple  ⱷכ◌ Siri  iOS 
2011

10  

⌐╟╢ ⁸

⁸ ⁸

 

Sir i ╩ (2010

⁹Siri │ SRI

⅛╠─☻Ⱨfi○ⱨ

(2007 ⁹ 

Nuance 

Communications ⅜

╩  

3 
NTT ♪◖

⸗ 

⸗Ᵽ▬ꜟ

כ◘

ⱦ☻ 

⇔╚═∫≡ 

◖fi◦▼ꜟ 

Android/iO

S 

2012

3  

⌐╟╢ ⁸

⁸ ⁸

 

ⱨꜙכ♩꜠♇◒ 

4 
Yahoo! 

JAPAN  

▬fi♃כ

Ⱡ♇♩◘

 ☻ⱦכ

Yahoo! 

▪◦☻

♩ 

Android  
2012

4  

⌐╟╢ ⁸

 

▪♪Ᵽfi☻הⱷ♦▫

▪ 

5 Google 

▬fi♃כ

Ⱡ♇♩◘

 ☻ⱦכ

Google 

Now 

Android/iO

S 

2012

7  

╩ ⌐⇔√

─   

                             

 
Ɽfiꜗ☺כ♫♩כ● 1 ⱪ꜠☻ꜞꜞ⁸2015כ♫♩כ●₈☻כ ⌐ IT ⌐◙כꜚ┘╟⅔ ╩

ⅎ╢ ⌂ ₈Gartner Predicts 2015 ₉╩ ₉ 2014 10 21  
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 ☻ⱦכ◘ 

 
☻ⱦכ◘   

ⱪꜝ♇♩ⱨ

  ⱶכ◊
  

6 KDDI  

⸗Ᵽ▬ꜟ

כ◘

ⱦ☻ 

⅔│⌂⇔ 

▪◦☻♃fi

♩ 

Android  
2012

11  

⌐╟╢ ⁸

⁸ ⁸

 

▪♪Ᵽfi☻הⱷ♦▫

▪ 

7 Microsoft  ⱷכ◌ Cortana  
Windows 

Phone 

2014

4  

⌐╟╢ ⁸

⁸ ╩

⌐⇔√ ─  
 

8 Amazon 

▬fi♃כ

Ⱡ♇♩ 

E ◖ⱴכ

☻ 

Amazon 

Dash 

♦Ᵽ▬

☻ 

2014

4  

╛Ᵽכ◖כ♪

╖ ╡⌐╟╢ ™

 
▪◦☻♃fi♩♁

ⱨ ♩ ╩ ∆ ╢

Yap(2011 ≤

Evi(2013 ╩

Amazon ⅜ ⁹ 9 Amazon 

▬fi♃כ

Ⱡ♇♩ 

E ◖ⱴכ

☻ 

Amazon 

Echo 

♦Ᵽ▬

☻ 

2014

11  

┼─ ╛ ♬

⁸☻כꜙ ╛☻

ꜟכꜙ☺◔ ⌂≥⌐

™≈≢╙ ∂╢☻Ⱨכ

כ◌ ▪◦

☻♃fi♩⁹ ≢

↕╣╢⁹ 

 

4  ─  

─ ≤⇔≡⁸ ─ Nuance⁸ ◦☻♥ⱶWatson─ IBM⁸

AI ─ ⅜ ≈ Google─ ─ ╩ ⇔√⁹ 

 

1.  Nuance─ ⅝ 

Nuance│ ╛ ─fiꜛ◦כꜙꜞ♁⁸ ─√╘─ ≤⇔≡⁸ ┘

╩ ╘╢⁸≤⇔≡™╢⁹√∞⇔⁸ ⌂ ⌐ ⅝╩ ™≡™╢√╘⁸ ─

─Ɑכ☻╛ │ ⇔≡™╢⅜⁸2013 9 ─ ⌂ │ 7 №╡⁸

╩ ─fiꜛ◦כꜙꜞ♁√⇔ ╩ ⇔≡™╢( 2-  5)  1⁹ 

 

2-  5 Nuance Communications─ ⌂  

 
 

─ ⌂ 

 ☻ⱦכ◘הfiꜛ◦כꜙꜞ♁
 

2013  

10 10  
Varolii  

◒ꜝ►♪ⱬכ☻─◌☻♃ⱴכ◘כⱦ☻♁ꜞꜙ

 fiꜛ◦כ

◄fi♃כⱪꜝ▬

☼ 

2013  

3 31  

Tweddle  Technology 

Solutions Segment  
◖Ⱡ◒♥♇♪◌כꜙꜞ♁כ◦ꜛfi 

⸗Ᵽ▬ꜟה◖fi

 ⱴכꜙ◦

2012  

10 1  

J.A. Thomas and 

Associates, Inc.  

♪◐ꜙⱷfi♩▬fiⱪꜟכⱩⱷfi♩ⱪ꜡◓

ꜝⱶ CDI)♁ꜞꜙכ◦ꜛfi 
Ⱬꜟ☻◔▪ 

2012  

6 1  
Vlingo  Corporation  Ɽכ♁♫ꜟ▪◦☻♃fi♩♁ꜞꜙכ◦ꜛfi 

⸗Ᵽ▬ꜟה◖fi

 ⱴכꜙ◦

2012  Transcend Services, ↑─ ⁸  ▪◔☻ꜟⱦ☻ Ⱬכ◘

                             

 
1 Nuance Communications⁸SEC Report(2013 11 )  
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─ ⌂ 

 ☻ⱦכ◘הfiꜛ◦כꜙꜞ♁
 

4 26  Inc.  

2011  

6 16  
SVOX, A.G.  

╛◖fi◦ꜙכⱴ ↑─ ◦כꜙꜞ♁

ꜛfi 

⸗Ᵽ▬ꜟה◖fi

 ⱴכꜙ◦

2011  

6 15  
Equitrac  Corporation  ⱪꜞfi♩ⱴⱠ☺ⱷfi♩♁ꜞꜙכ◦ꜛfi ▬ⱷכ☺fi◓ 

 

2.  IBM─ ⅝ ⱪ꜠☻ꜞꜞכ☻⌐ ╢ Watsonⱦ☺Ⱡ☻─ ⅝    

Watsonⱦ☺Ⱡ☻⅔╟┘ ⌐⅛⅛╢ⱪ꜠☻ꜞꜞכ☻╩ 2-  6⌐ ∆1⁹ 

IBM│ Watson╩⁸◒ꜝ►♪◘כⱦ☻ ╩ ╗ IBM─ ╟⌐♃כ♦₈╢№≢

╢ ≤ ─ ⌐╟╢ ₉─ ≡⇔≥fiꜛ◦כꜙꜞ♁∆⌂╩ ≠↑⁸

Watson⌐╟╢ ╩ ╘╢√╘─ Watson Group ─ ╛⁸ ⌐ √

∫≡ 10 ♪ꜟ─ ╩ ⇔≡™╢⁹ 

╕√⁸ ╛⁸ ╛ ≤─ ⌂≥ ⌂ ╩ ∆╢√╘⁸ ─

╛ ─fiꜛ◦כꜙꜞ♁ ╩ ≤∆╢ Watson Engagement Advisor╛ ─

╛ ╩ ≤∆╢ Watson Developers Cloud⁸ ≤─ ╛ ─ ╩

≤∆╢▪◌♦Ⱶ♇◒ה▬♬◦▪♥▫Ⱪ⌂≥─ⱪ꜡◓ꜝⱶ╩ ⇔≡™╢⁹ 

╕√⁸Watson│ ≢ ↕╣≡⅔╡⁸ ╩ ╘≡™╢⅜⁸ ⌐

≈™≡│♁ⱨ♩Ᵽfi◒≤─ ⌐╟∫≡ ╦╣╢⁹ 

 

2-  6 Watsonⱦ☺Ⱡ☻⅔╟┘ ⌐⅛⅛╢ⱪ꜠☻ꜞꜞכ☻ 

 ⱪ꜠☻ꜞꜞכ☻   

2014  

11 6  

╛כ♃fi☿ꜟכ◖ ≢─ ≢─♃▬ⱶꜞכ⌐ ⌂

╩ ∆╢◦☻♥ⱶ─ ╖∏╒  

fi☿ꜟכ◖

כ♃  

2014  

10 31  

Twitter ≤ ─ ╩ ─ⱪ♇◦כ♫♩כⱣꜟⱤכ꜡◓╢∆

─ ₁─ ╩ ∆ Twitter ─♃כ♦─  
♃כ♦)  

2014  

10 31  

Repsol ≤ ─ ≤ ─ ⌐⅔↑╢ ─

─◖◓♬♥▫Ⱪה▪ⱪꜞ◔כ◦ꜛfiⱪ꜡♩♃▬ⱪ─   

2014  

10 8  

Watson ♥◒ⱡ꜡☺כ─ ⌐≈™≡─ ⁹ ☻Ɑ▬fi ─  

- ⁸ ⁸ ⁸ ⌂≥─ ≢─ Watson ─  
 

2014  

9 2  

┼─ ─ ─ ╩ ⁸ꜝ▬ⱨ◘▬◄fi☻

ⱪ꜡☺▼◒♩   

2014  

8 8  

SyNAPSE ♅♇ⱪ ╦∏⅛ 70Ⱶꜞ꞉♇♩⇔⅛ ╩ ⇔⌂™ 4,096

▪◖ה◒♇▫♥ⱪ♫◦꜡כꜙ♬  
 

2014  

7 30  
◒ꜝ►♪─Ɫ▬Ɽⱨ◊כⱴfi☻ה◖fiⱧꜙכ♥▫fi◓╩  

 ☻ⱦכ◘ה

◒ꜝ►♪  

2014  

7 10  

▬♬◦▪♥▫Ⱪ╩ ◒ꜝ►♪⁸ⱦ♇◓♦ה♃כ◦☻♥ⱶ ↑♅

♇ⱪ  
 

                             

 
1 IBM ─ⱱכⱶⱭכ☺ ─ⱪ꜠☻ꜞꜞכ☻ ╩╙≤⌐ ⁹ 
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2014  

3 20  

◕ⱡⱶ ╩ ↕∑╢ The New York Genome Center ≤ IBM 

Watson G roup ─  

┼

─  

2014  

1 10  

≢☻ⱦכ◘♪►ꜝ◒ ∆╢◖◓♬♥▫Ⱪה▬ⱡⱬכ◦ꜛfi─ ≤

─√╘─ ─ (IBM Watson Group)   

ה  

ה  

 

3.  Google─ ⅝( ─  

Google│ ─☻ⱦכ◘ ─ ⅛╠⁸ ╩ ™√ ╩ ╘≡™

╢⅜⁸2013 ⅛╠ M&A╩ ∂≡ ⅛╠ ⇔√ ╙ ╘⁸AI 7 ⁸꜡Ⱳ♇

♩ 9 ╩ ⇔⁸ √⌂ ╛ ─ ╩ ∫≡™╢⁹ 

↓╣╕≢⌐ ⇔√ ╩ 2-  7⌐ ∆1⁹ 

 

2-  7 Google⅜ ⇔√  

     

2013 3  DNNresearch ◒כⱠ♇♩꞉ꜟꜝכꜙ♬ ♄♫◌ (2012)   AI  

2013 10  Flutter (2010) כꜗ♅☻▼☺   ▪ⱪꜞ◔כ◦ꜛfi AI  

2013 12  Schaft  (2012)  ─ ꜡Ⱳ♇♩  ꜡Ⱳ♇♩ 

2013 12  
Industrial 

Perception  
 ⌂≥ ↑─꜡Ⱳ♇♩▪כⱶ  ꜡Ⱳ♇♩ 

2013 12  
Redwood Robotics 

(2012) 
 ⌂≥ ↑─꜡Ⱳ♇♩▪כⱶ  ꜡Ⱳ♇♩ 

2013 12  Meka  Robotics (2006)  
◖Ⱶꜙ♬◔כ◦ꜛfiה꜡Ⱳ♇♩

─  
꜡Ⱳ♇♩ 

2013 12  Holomni   ⌂≥ ─כ♃☻ꜗ◐─↑  ꜡Ⱳ♇♩ 

2013 12  Bot & Dolly   ↑─꜡Ⱳ♇♩▪כⱶ─  ꜡Ⱳ♇♩ 

2013 12  Autofuss   Bot & Dolly ─  ꜡Ⱳ♇♩ 

2013 12  
Boston Dynamics 

(1992) 
 

╛ ↑─ 4 ꜡Ⱳ♇♩

─  
꜡Ⱳ♇♩ 

2014 1  Nest Labs  (2010)  
⌂ ─≤⌂♩♇♃☻⸗כ◘

(Nest Learning Thermostat )  
AI  

2014 1  
DeepMind  

Technologies (2011) 
 

fiꜛ◦כ꜠ꜙⱶ╛◦Ⱶכ◕ ↑─

AI ◒כⱠ♇♩꞉ꜟꜝכꜙ♬  
AI  

2014 1  Titan Aerospace   ╛ ↑─ ─  ꜡Ⱳ♇♩ 

2014 8  Jetpac (2012)  

ⱦ♇◓♦כ♃ ⁸ ⁸

╩ ⇔√ ─ ●▬♪▪

ⱪꜞ◔כ◦ꜛfi─ ה  

AI  

2014 10  Dark Blue Labs   
Deep Learning ⱬfi♅ꜗ

Google DeepMind ) 
AI  

2014 10  Vision Factory   
Deep Learning ⱬfi♅ꜗ ⱦ☺ꜛfi

Google DeepMind ) 
AI  

 

                             

 
1 ₈ 26 ₉─ ╩ ⌐ ⁹ 
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5   

1.  ꜡Ⱳ♇♩  

⅜ ♩♇ⱦ☻꜡Ⱳכ◘╢™≡╣↕ │⁸ ⁸ⱨ▫כꜟ♪⌂≥─ⱪ

꜡ⱨ▼♇◦ꜛ♫ꜟ◘כⱦ☻≤⁸ⱱכⱶ◔▪⁸ⱱⱦכ⌂≥─Ɽכ◘ꜟ♫♁כⱦ☻─ ╩

╦∑≡⁸53 ♪ꜟ─ ≤⌂∫≡™╢1⁹ⱪ꜡ⱨ▼♇◦ꜛ♫ꜟ◘כⱦ☻꜡Ⱳ♇♩≢

│⁸ ─ ™ ≢ 41%─ ╡ →◦▼▪╩ ∆⁹Amazon╛ Apple⁸Google⁸

Facebook⌂≥─ IT ╙꜡Ⱳ♇♩ ─ ╩ ╘≡™╢⁹  

 

2- ♩♇ⱦ☻꜡Ⱳכ◘ 8  ≤ IT ─ ⅝ 

  

◦▼

▪ ⁸

2013  

 ─ ⅝

1  

ⱪ
꜡
ⱨ

◦

♫
ꜟ
◘

ⱦ
☻
꜡
Ⱳ

♩ 

 45% 

unmanned aerial vehicles UAV⁸drone≤

╙ ┌╣╢ ⅜ ≢⁸ ⱬכ☻─ 90% ↄ╩ ╘

╢⁹↓─╒⅛⁸ ⌂≥⁹ 
 

ⱨ▫כꜟ

♪ 
28% 

ה Robotic Drilling Systems ─ SeabedRig ⁸

⁸ ⁸ ⁸ ⌂≥ ⁹   

꜡☺☻♥

▫♇◒ 
9% 

ה ⌂≥─ KIVA Systems ⅜

60%╩ ╘╢⁹ 

2 

 

 6% 

꜡Ⱳ♇♩ Intuitive Surgical ─ da Vinci Si ה

☿ꜝⱧכ⅜ 80%╩ ╘╢⁹ №√╡─ ⅜ ™↓≤⅜

≢⁸ ⱬכ☻≢│ 6% ∞⅜⁸ ≢│ⱪ꜡ⱨ▼

♩♇ⱦ☻꜡Ⱳכ◘ꜟ♫ꜛ◦♇ ─ ─ 41%╩ ╘╢⁹ 

 

∕─  12% 

⌐╟╢▬fi♃כⱠ♇♩▪◒☿☻ ─

ה ⁸ ⁸ ⱷfi♥♫fi☻⁸ה ה ⁸⸗Ᵽ

ⱶ⁸כ◊ⱪꜝ♇♩ⱨה♩♇Ⱳ꜡הꜟ▬ ◦☻♥ⱶ⌂≥  

3  

 

 100% 
  

Ɽ

♁
♫
ꜟ 

◘

ⱦ
☻ 

꜡
Ⱳ

♩ 

ⱱכⱶ◔

▪ 
69% 

iRobot ─ Roomba ⁸ ╡⁸ ⁸ⱪכꜟ

⁸ ⁸♩♇♃☻⸗כ◘ Ɑ♇♩♩▬꜠⌂≥   

ⱱⱦהכⱤ

 ꜟ♫♁כ
31% 

☻ⱴכ♩ ⁸ ꜡Ⱳ♇♩ ◐♇♩ Lego─

Mindstorm ⁸ⱱⱦכ꜡Ⱳ♇♩ ◐♇♩⁸Ɽהꜟ♫♁כ꜡

Ⱳ♇♩⁸ ꜡Ⱳ♇♩⌂≥⁹ 
 

 100% 
  

1 Google⅜ ⇔√ AIה꜡Ⱳ♇♩ ╩ ↄ 

2 Amazon KIVA Systems─ 2012 ⁸ ⌐╟╢ ☻ⱦכ◘ Prime Air ⱦכ◘─

☻ 2015  

Apple  2014 ⌐◘ⱪꜝ▬♅▼כfi꜡Ⱳ♇♩╛ ⱪ꜡☿☻─ ─ ╩ SEC ≢  

3  Google Titan Aerospace ╩ 2014 ⁸Facebook Ascenta╩ 2014 ⁸Apple  

3D☿fi◘─ PrimeSense ╩ 2013  

 

2.   ∕─ ─  

│꜡Ⱳ♇♩ ⌐╙⁸ ↄ─ ≢◖▪⌂ ─ ≈≤⇔≡ ↕

╣⁸╟╡ ─ ╛☻ⱦכ◘™ ╩ ≢⅝╢╟℮⌐⌂╢≤ ⅎ╠╣╢⁹  

⁸ ⌐ ─ ─♃כ♦╢∆≥ ⅛╠⁸☿fi◘כⱠ♇

♩꞉כ◒ IoT ─ ⁸ ╛ ─ ─ ▬fiⱨꜝ─ ─ ⁸

                             

 
1 Executive_Summary_WR_2014( I FR International Federation of Robotics )─ ╩╙≤⌐ ⁹ 
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≤ ≤─ ⌐╟╢ⱥꜙכⱴfi◖fiⱧꜙ♥כ◦ꜛfi─ ─ ─ ─

⌐≈™≡ ∆⁹ 

(1)  ☿fi◘Ⱡ♇♩꞉כ◒ IoT  

☿fi◘╩│∂╘⁸№╠╝╢⸗ⱡ⅜▬fi♃כⱠ♇♩⌐≈⌂⅜╢ IoT Internet of 

Thing ≢│⁸╟╡ ↄ─ ╩ ∆╢↓≤⅜≢⅝⁸↓╣╠─ ╩

⌐ ≢ ⇔≡ ─ ⌂≥─ ⌐ ∆╢↓≤⅜≢⅝╢≤

ⅎ╠╣╢⁹♦כ♃ ─√╘─☿fi◘─ ─ ╩ 2-  5⌐ ∆⁹▬fi♥

ꜟ╛Ⱳ♇◦ꜙ⁸HP⌂≥─ │ 2010 ⌐ 1 ─☿fi◘─ ╩ ⇔≡

⅔╡⁸↓╣╠─☿fi◘⌐╟╡ ╩♃כ♦⌂ ∆╢↓≤⅜≢⅝╢≤ ⅎ╠╣╢⁹  

 

2-  5 ☿fi◘─  

 

( óWhy TSinsors Roadmapó, TSensors Summit, Inc., 2013)  

 

(2)  ▬fiⱨꜝ 

⁸♩fiⱠꜟ⁸ ⁸ ⌂≥ ⌐ ⇔√▬fiⱨꜝ⅜

⌐ ⇔⁸ ─ⱷfi♥♫fi☻⅜ ⅝⌂ ≤⌂∫≡™╢⁹ 

≢│⁸ 50 ∆╢ ─ ⅜⁸ ─ ⁸2013

≢ 18%№╡⁸20 ─ 2033 ⌐│ 3.7 ─ 67%≤⌂╢≤ ↕╣≡™╢1⁹ 

∕─√╘⁸☿fi◘╛꜡Ⱳ♇♩⁸ ╩ ∆╢↓≤⌐╟╡⁸↓╣╠

─▬fiⱨꜝ─ ≡⇔≥♃כ♦╩ ה ה ⇔≡⁸ ⌐▬fiⱨꜝ─

╩ ∆╢↓≤⌐╟╡ ╩ ⌐ ⅞⁸ ⌂ ⌐ ─◖☻♩⌐╟╢

⌐╟∫≡▬fiⱨꜝ─♩כ♃ꜟꜝ▬ⱨ◘▬◒ꜟ◖☻♩╩ ∆╢↓≤⅜ ╘╠╣

≡™╢⁹ 

                             

 
1 ⁸ 25   
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│⁸↓─╟℮⌂▬fiⱨꜝ─ⱷfi♥♫fi☻⌂≥╩ ╘ 2-  6⌐ ∆╟℮

⌂ ─▬fiⱨꜝⱴⱠ☺ⱷfi♩◦☻♥ⱶ╩ ∆╢≤⇔≡™╢⁹ 

╛ 3 ─≤⌂♃כ♦◓♇⁸ⱦ♃כ♦ ─ ╛⁸▬fiⱨꜝ─

≢─ⱷfi♥♫fi☻꜡Ⱳ♇♩╛▬fiⱨꜝ─ ≢─ ה ꜡Ⱳ♇

♩⌂≥─꜡Ⱳ♇♩ ─ ⌂≥⁸ ─ ╩ ∆╢≤≤╙⌐

─ ╙ ⅝ↄ ↕╣≡™╢⁹ 

 

2-  6 ▬fiⱨꜝⱴⱠ☺ⱷfi♩◦☻♥ⱶ 

 

( ₈ 26 ₉⁸2014 12 )  

 

6  ─  

─ ≢─ 2000 ─ ─♩♇ⱪ 50 ⌐ ╕╣╢ ICT ─

╩ ⇔√⁹∕─ ╩ 2-  7⌐ ∆⁹ 
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2-  7 R&Dꜝ fi◐fi◓ Top 50⌐ ╕╣╢ ICT  

 

( The 2013 EU Industrial R&D Investment Scoreboard European Commision, JRC/DG RTD ╩

╙≤⌐ )  

 

2-  7⅛╠⁸ ─ ™ ⁸ ⁸ ─ ICT │ ─ ╡≢№╢↓

≤⅜╦⅛╢⁹ ─ ⁸ │ 6 4 Sony⁸ ⁸ ⁸NTT⁸ │ 9

6 Microsoft ⁸Google⁸IBM⁸Oracle⁸Qualcomm⁸HP⁸ │ 3 2 ⱡ◐▪⁸

♩fi☿כꜟהꜟ♥◌ꜟ▪ ⅜⁸ ─ ─ 30 ⌐ ∫≡™╢⁹ 

Ɽ♫♁♬♇◒⁸Sony⁸ ⁸ ⁸◐ꜘⱡfi⁸NTT 

Microsoft ⁸Intel ⁸Google⁸Cisco⁸IBM⁸Oracle⁸Qualcomm⁸HP⁸Apple 

ⱡ◐▪⁸◄ꜞ◒♁fi⁸▪ꜟ◌♥ꜟכꜟה☿fi♩ 
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3   

 

1  ⌐ ∆╢ ה ─  

⁸ ⁸ ⁸ ⁸ ⌐⅔↑╢ ⌐ ∆╢ ╛

⌂≥─ ─ ⌐≈™≡ 3-  1 3-  5⌐ ∆⁹ 

 

3-  1 ─ ─  

ה

 
   

 

4
1 

 ⅜ ┘ ⅜ ∆╢ ₁⌂ ┼─ ⌐ ↑≡⁸

⌐ ∆╢ ╩ ⁸ ⌐ ⇔≡™ↄ√╘⌐│⁸

─ ⌐ ⌐ ™╠╣╢ ─ ╩ ∆╢

⅜№╢⁹╕√⁸ ⅛≈ ⌂ ⌐ ↕╣╢ ⁸

⌂ ╛ ⌐≈™≡⁸╟╡ ─ ⁸ ╩ ╢≤≤

╙⌐⁸ ─Ⱡ♇♩꞉כ◒ ╩ ⇔≡™ↄ ⅜№╢⁹↓─√

╘⁸ ≤⇔≡⁸ ╩ ⇔⁸↓╣╠⌐ ⇔√

─ ╩ ⌐ ∆╢⁹ 

◖fiⱧꜙ

◒▼☺꜡ⱪה♃כ

♩2 

 1982 ⅛╠ 1992 ╕≢─ 11 ─ ⱪ꜡☺▼◒♩⁹

╩ ⇔√ ⇔™◖fiⱧꜙכ♃ ─ ╩ ≤∆╢

ⱪ꜡☺▼◒♩⁹ ◖fiⱧꜙכ♃─ⱪ꜡♩

♃▬ⱪה◦☻♥ⱶ─ ╩ ⌐ ╘╠╣√⁹ 

ꜞ▪ꜟ꞉כꜟ♪◖

fiⱧꜙכ♥▫fi◓

ⱪ꜡☺▼◒♩3 

 1992 ⅛╠ 10 ≢ ↕╣√ ⱪ꜡☺▼◒♩⁹ ─

─ ≤⌂╢ ( ה

)⁸ ◖fiⱧꜙכ♥▫fi◓ ─ ╩ ⇔√

ⱪ꜡☺▼◒♩⁹ 

⌐

↑√ ⇔™ IT

─
4 

 2005 ⅛╠─ 5⅛ ─ⱪ꜡☺▼◒♩⁹IT ─ ≤≤╙⌐⁸

─ ∆╢ │≤╡╦↑ 21 ⌐ ╡ ⌐ ⇔

≡™╢⁹↓─ ≤╙ ℮═⅝ │ ⌐⅔↑╢ ╙

⌂ ─ ─ ≈≢№╢⁹ ≢│⁸ ⅜

╘≡ ∆╢ ⌐ ⇔⁸∕↓⅛╠ ∆╢ ⌂ ⌐

⇔≡⁸ ─ ╩ ⇔≡ ╡ ╗⁹ 

ⱪ꜡☺

▼◒♩
5 

 2007 ⅛╠─ 3⅛ ─ⱪ꜡☺▼◒♩⁹ ─Ɽ♁◖fi⌐╟

╢ⱱכⱶⱭכ☺─ ∞↑─♥◐☻♩ ─ ≢│⌂™⁸

─ ⁸ⱦ☺Ⱡ☻⌂≥№╠╝╢ ≢⁸ ⌂≤⅝⌐ ⌂

╩ ≢⅝╢ ⱪꜝ♇♩ⱨ◊כⱶ ╩ ∆╢↓≤⌐

╟∫≡⁸ ─ ⌐⅔↑╢▬ⱡⱬכ◦ꜛfi ╩

⇔⁸╦⅜ ─ ─ ─ ⌂≥╩ ∆⁹  

NICT

◦☻♥ⱶ6 

 ◖Ⱶꜙ♬◔כ◦ꜛfi─ ╩ ⅎ╢√╘─ ≤⇔≡

⁸ ⁸ ⅛╠⌂╢ ⌂◖Ⱶꜙ♬◔כ

◦ꜛfi ─ ─ ⁹ 

                             

 
1 2011 8 19 ⁸  
2 ◖fiⱧꜙכ♃ⱪ꜡☺▼◒♩▪כ◌▬Ⱪ☻╟╡  
3 10 HP◘▬♩ₐRWCPⱷ⸗ꜞ▪ꜟₑ

http://keima.la.coocan.jp/rwcp/memorial/index.html  
4  ⌐ ↑√ ⇔™ IT ─

htt p://www.mext.go.jp/a_menu/shinkou/hojyo/chukan - jigohyouka/1316704.htm  
5 ⁸₈ 19 21 ⱪ꜡☺▼◒♩ ₉( 2011

1 7 )  
6 26  2. ─ ┘  
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─ ┘
1 

 ⅜ ⇔√ ╩

⇔√◦☻♥ⱶ─ ⌐ ↑≡⁸ ⁸

⁸ ≤ ─♃כ♦ ╩ ∆╢⁹

╕√⁸ ─ ◦☻♥ⱶ ─ ─ ╩

∆╢⁹ 

꜡Ⱳ♇♩

י5ִ 2 

 ꜡Ⱳ♇♩ ─ ⁸⅔╟┘⁸ ↕╣√꜡Ⱳ♇♩

╩ ─ ≢ ⇔⌂⅜╠ ╩ ∆╢

╩ ∆╢⁹ 

SIP─

◦☻♥ⱶ3 

 ITS⌐╟╢ ╖ ╩ ⇔⁸2017 ╕≢⌐ ◦☻♥

ⱶ ꜠ⱬꜟ 2 ⁸2020 ⌐ ◦☻♥ⱶ ꜠ⱬꜟ 3

╩ ⁸↕╠⌐ 2020 ⌐ ◦☻♥ⱶ ꜠

ⱬꜟ 4 ╩ ∆⁹ 

 

3-  2 ─ ─  

ה

 
   

 

4  2006 ⌐ ↕╣√₈ ▬♬◦▪♥▫Ⱪ₉╩ ⇔≡

⇔√╙─≢⁸ ─ ─ ⌂╢ ╛⁸

╛ ┼─ ─☻fi◄▬◘ה☻ⱦכ◘⁸ ⁸

Ɫ▬ꜞ☻◒ ─ ⌂≥─ ╩ ╗⁹ 

▬ⱡⱬ

fiꜛ◦כ 5 

 ─ ≢№╢ │ 2009 9 ⁸₈▪ⱷꜞ

◌─▬ⱡⱬכ◦ꜛfi ⌂ ≤ ™ ─ ┼─

₉╩ ⇔⁸∕─ │⁸▪ⱷꜞ◌fiה▬ⱡⱬכ◦ꜛfi

┼─ ⁸ ⌂ ╩ ∆╢ ─ ⁸

─ ⌐⅔↑╢ ─ 3 ≢№╢⁹2011 ⌐ ↕╣

√⁹ 

ⱦ♇◓♦כ♃▬♬

◦▪♥▫Ⱪ6 

 ○Ᵽⱴ ⅜ⱦ♇◓♦כ♃ ┼─ ≤⇔≡⁸2 ♪

ꜟ╩≈⅞ ╗≤™℮╙─≢№╢⁹6≈─ NSF⁸NIH⁸DoD⁸

DARPA⁸DoE⁸USGS⅜ⱦ♇◓♦כ♃╩ ╡ ╛ꜟכ♠─╘√℮

─ ⌐ ↑√ ╩ ℮⁹ 

(USDOT)─

◦☻♥ⱶ7 

 Strategic Research Plan │⁸1.Interoperability ⁸ ⁸

▬fiⱨꜝ⁸▪ⱪꜞ◔כ◦ꜛfi─ ⁸2.Automation

ה ▫♥ꜞⱦ⸗ה ⌂≥─√╘─ ⁸3.Big 

Data/Data Management ⁸ ⁸▬fiⱨꜝ⅛╠─♦כ♃

⌐╟╢ ≤ ⁸4.Smart Cities/Digital 

Society ⌂ ◦☻♥ⱶ─√╘─☻ⱴה♩כ⸗ⱦꜞ♥▫

─ ⁸5.Resilience ┼─ ⅎ≤ ─ ◦

☻♥ⱶ─ ⁸6.Cyber Physical  Systems(CPS) ◦☻

                             

 
1 26  2. ─ ┘  
2 ⁸ ꜡Ⱳ♇♩ י5ִ ⌐≈™≡ ⁸ 25 1

ה 2014 1 16 ⁸ 3- 2  
3  SIP ▬ⱡⱬכ◦ꜛfi ⱪ꜡◓ꜝⱶ ◦☻♥ⱶ 2014 3 27

 
4  ⁸ ☿fi♃⁸כ ─ ▬ⱡⱬכ◦ꜛfi⁸

2 2014 8 6 1- 3 
5  ⁸ ☿fi♃⁸כ ─ ▬ⱡⱬכ◦ꜛfi⁸

2 2014 8 6 1- 3 
6 IPA♬ꜙכꜜכ◒∞╟╡ 2014 10 ⌐⅔↑╢ⱦ♇◓♦כ♃ ⌐ ∆╢  
7 SIP WG⁸₈ ─ ₉ 5 SIP

◦☻♥ⱶ ( 2014 9 26 )⁸ 9- 1- 1  
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♥ⱶ╩ ≤⇔√⁸ ⌂≥─ ≤ ─ ╩ ≤

⇔≡™╢⁹ 

DARPA─

╛

─ 1 

 DARPA⌐⅔™≡⁸ ™ Deep NLP ╩ ╗

6000 7000 ♪ꜟ ╛⁸ ╛ ─ ™

╩ ⌂ ≤⇔≡ ≠↑⁸Machine Reading 

Program 2000 ♪ꜟ ╛ Mind' s Eye Program 1600 

♪ꜟ ─ⱪ꜡☺▼◒♩╩ ╘╢⁹ 

IARPA─ FUSE

ⱪ꜡☺▼◒♩2 

 IARPA≢│⁸ ™ ─ ≤⇔≡ ─

╛ ⅛╠ ─ ╩ ⌐ ∆╢↓≤╩ ⇔⁸

™ ≤ ♥◐☻♩ ╩ ⇔√ ╩ ∆⁹  

 

3-  3 ─ ─  

ה

 
   

EU 

EU 7 ⱨ꜠כⱶ

꞉כ◒ 3 

 EU⌐⅔↑╢ ─ ┼─ ≢№╡⁸ꜞ☻

Ⱳfi ≢─₈ ⱬכ☻─ ─ ₉─ ⌐ ↑

≡─↑╪ ≤⇔≡⁸╕√ ─ ─ ╩ ≤∆

╢ ◄ꜞ▪ ERA ─ ⌂ ╩ √∆⁹ 

FP7─
4  

 EU─ 7 ╖ FP7 ⌐⅔™≡ ⅜

Work Program─ ≈⌐№→╠╣⁸ ⇔√ ≤⇔≡ ♠

─ꜟכ ╛ ─ⱪ꜡☺▼◒♩⌐ 5000 ꜡כꜚ

─ ⅜ ╡ ≡╠╣≡™╢⁹ 

Horizon 20205

◦☻♥ⱶ⁸

꜡Ⱳ♇♩ ─

╩ ╗6  

 Horizon 2020 │ 2014 ⅛╠ ↕╣√ FP7─ ⱨ꜠כⱶ꞉כ

◒ⱪ꜡◓ꜝⱶ≢⁸7 ─ │ 770 ◦כⱡⱬ▬⁹꜡כꜚ

ꜛfi╩ ↄ ⇔√ⱪ꜡◓ꜝⱶ ⌐⌂╢⁹ 

Horizon 2020 ≢─ ≢│⁸Mobility For Growth ⁸Green 

Vehicles⁸Small Business and Fast Track Innovation for 

Transport ⌐ ╡ ╗⁹ 

 

 

 

 

 

                             

 
1 ☿fi♃₈כ ─  2013

2 ₉ CRDS- FY2014- FR- 04  
2 ☿fi♃₈כ ─  2013

2 ₉ CRDS- FY2014- FR- 04  
3  ⁸ ☿fi♃⁸כ ─ ▬ⱡⱬכ◦ꜛfi⁸

2 2014 8 6 1- 3 
4 ☿fi♃₈כ ─  2013

2 ₉ CRDS- FY2014- FR- 04  
5 ☿fi♃כ ꜚ♬♇♩⁸ ─ ⇔™ ⱡⱬ▬ה

fiꜛ◦כ ╖ⱪ꜡◓ꜝⱶ Horizon2020─ ⁸2013 
6 SIP WG⁸₈ ─ ₉ 5 SIP

◦☻♥ⱶ ( 2014 9 26 )⁸ 9- 1- 1  
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3-  4 ─ ─  

ה

 
   

 

1 

 ─ ╩ ⅎ╢√╘ ─ ⅜ ≢№╡⁸

╩ ⌐ ╩ ↕∑╢ ╩ ∫≡⅝√⅜⁸

∆╢ ╛◄Ⱡꜟ◑כ ─ ⅜ ─ ⁸↓╣╕≢─

─ ─ ╩ ∆╢↓≤⅜ ╘╠╣≡™╢⁹↓─

╟℮⌂ ⁸ ⌐ ≠⅝⁸ │⁸

2006 2 ⁸ ⌐╟╡ ↕╣⁸2006 ⅛╠ 2020 ╕≢─

15 ╩◌Ᵽכ∆╢ ⌐ ∆╢ ╩ ∆

╙─≢№╢⁹ 

12 יִ
2 

 ─ ╩ ⌐ →⁸∕─ │⁸

⌐⅔↑╢ ─ ╛ ⌂ ≤™∫√ ⌂ ╩

⇔≈≈╙⁸ ─ ⌐ ⇔⁸ ╕≢─ ⸗♦ꜟ╛

≢│ ≢⅝⌂™≤─ ⅜№╢⁹  

─ ה

⌐ ∆╢ 5 ◌
3 

 ⅜ ™ ≤⇔≡ 7≈─ ⅜ →╠╣⁸∕─

─₈ ₉⌐⅔™≡꜡Ⱳ♇♩ ┼─

⅜ ↕╣╢⁹ 

 

3-  5 ─ ─  

ה

 
   

 

4 

 2 2008 2012 ≢│⁸ ╩

⌐ ↕∑⌂⅜╠ ≢╙♩♇ⱪ꜠ⱬꜟ╕≢ ╛⇔

╩↕╠⌐ ↕∑╢ ≢⁸GDP─ 5%─ ─

╩ →⁸∕╣╩ ∆╢√╘─ 7≈─ ◦☻♥ⱶ─

≤ 7≈─ ⌐ ⌐ ⇔⁸2012 ╕≢⌐ ♩

♇ⱪ 7─ ╡╩ ⇔√⁹ 

3 (2013 2017 )≢│⁸₈ ≢

─ ╩ ↄ₉╩ⱦ☺ꜛfi≤⇔≡⁸R&D 40%⁸

64 ⁸ ♩♇ⱪ 7 ╩ ≤⇔≡

™╢⁹ 

ⱦ☺ꜛ

fi5 

 2009 1 ⁸ ─ ⅔╟┘

│⁸3 ⁸17 ╩ ≤⇔≡ ⇔√₈

New Growth Engine ⱦ☺ꜛfi⅔╟┘ ₉╩ ⁹3

│⁸₈ ₉⁸₈ ₉⁸₈ ⱦכ◘

☻₉≢№╢⁹ 

                             

 
1  ⁸ ☿fi♃⁸כ ─ ▬ⱡⱬכ◦ꜛfi⁸

2 2014 8 6 1- 3 
2  ⁸ ☿fi♃⁸כ ─ ▬ⱡⱬכ◦ꜛfi⁸

2 2014 8 6 1- 3 
3 25 ꜡Ⱳ♇♩ 2014 2  
4  ☿fi♃⁸כ fiꜛ◦כⱡⱬ▬ה  

2010 6 Rev.2  
5  ☿fi♃⁸כ fiꜛ◦כⱡⱬ▬ה   2013

CRDS- FY2013- OR- 03  
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1 

 2013 6 ─ ≤⇔≡₈ ─ ⌂▪▬♦▪⅜⁸

≥ICTה ┘ ⅝⁸ ⁸ ⁸ ⌐≈⌂⅜

╡⁸ ─ ™ ╩ ╖ ∆ₐ ◦☻♥ⱶₑ╩ ∆╢₉

√╘─ ≤⇔≡ ⅜ ↕╣√⁹ ≢│⁸

ᵑ ≤▬ⱡⱬכ◦ꜛfi⌐╟╢ √⌂ ≤ ─ ⁸ᵒ

≤≤╙⌐ ╩ⱪ♇◦כ♄כꜞꜟⱣכ꜡◓ ⁸ᵓ ⅜

↕╣ ⌐ ↕╣╢ ─ ⁸╩ 3 ≤⇔≡™╢⁹ 

꜡Ⱳ♇♩
23 

 2013 ⅛╠ 10 ─꜡Ⱳ♇♩ ╩╕≤╘√₈꜡Ⱳ♇♩

₉╩ ⇔√⁹ ⌐ ⇔⁸ ∆╢ ≢⁸

─ ╩ ⇔≡™╢⁹ᵑ ꜡Ⱳ♇♩ ⁸ᵒ꜡Ⱳ♇♩Ⱬ

ꜟ☻♃►fi ⁸ᵓ ꜡Ⱳ♇♩ ⁸ᵔ

꜡Ⱳ♇♩ ⁸≢№╢⁹ 

 

⌐ ∆╢ ─ ⅝≢│⁸ ─ IT ⌐ ∆╢ ⅜№╢⁹ 

⌐│⁸ ≢│⁸ ○Ᵽⱴ◔▪ ⅜ ↕╣√↓≤⌐╟╡

─ ⅜ ╦╣⁸ ⌐⁸ ─ IT ⅜ ╘╠╣≡™╢⁹ ─ IT ⌐

™⁸5 ─ ⅜ ↕╣≡™╢⅜⁸↓─ ≢╙⁸HITECH 4⌐╟∫≡⁸ ◌ꜟ♥─

⅜ ─♃כ♦ꜟ♃☺♦─♥ꜟ◌⁸╡⅔≡╣╠╘ ⌐╟╡ ─

≤⇔≡ ⌐ ∆╢↓≤⅜ ⅎ╠╣╢⁹HITECH │⁸2009 ⌐ ↕╣⁸ IT

─ ╩ ≤⇔≡™╢⁹ ⌐│⁸ IT ─ ⁸ IT ─ ⁸▬fiⱨꜝ ⌐

∆╢◓ꜝfi♩≤ ─ ⁸ⱪꜝ▬Ᵽ◦כ ⌂≥⌐ ⇔ ↕╣≡™╢⁹  

◌ꜟ♥◦☻♥ⱶ HER ─ ◦☻♥ⱶ─ ─ │⁸2013 ≢⁸

≢ 48%⁸ ≢ 59%≤⌂∫≡™╢5⁹ 

 

ה ─ ╩ ⅛╠ ⇔√ ╩ 3-  1⌐ ∆⁹ ⅝Ⱳ♇

◒☻│ ⌐ ∆╢ ╩ ∆  

│⁸ ─ ╛ ⁸ ꜡Ⱳ♇♩─ ⌐ ↑√ⱪ꜡☺▼◒♩

╩ ⇔≡™╢⁹ 

│⁸DARPA─ ⌐╟╢ ⱪ꜡☺▼◒♩╩ ↄ⅛╠ ⇔≡™╢⁹ 

│⁸FP7─ ─ Horizon2020⅜ 2014 ⁸⇔♩כ♃☻╠⅛ ⁸ ⁸

꜡Ⱳ♇♩⌂≥╩ ╗ ╩ ∆╢ ≢№╢⁹ 

│⁸ ─ ─√╘⌐꜡Ⱳ♇♩ ╩ ⇔≡™╢⁹ 

│⁸꜡Ⱳ♇♩ ─√╘─ ╩ ⇔≡™╢⁹ 

 

 

                             

 
1  ☿fi♃⁸כ fiꜛ◦כⱡⱬ▬ה   2013

CRDS- FY2013- OR- 03  
2 25 ꜡Ⱳ♇♩ 2014 2  
3 ⱪ꜠☻ꜞꜞ₈☻כ꜡Ⱳ♇♩≤ ─◔Ⱶ◌ꜟ⌂ ₉╩ ∂≡꜡Ⱳ♇♩ⱦ☺Ⱡ☻╩

⌐ ╘╢₉ 2014 7 26  
4 The Health Information Technology for Economic and Clinical Health ⅔╟┘

─√╘─ ⌐ ∆╢  
5 REPORT TO CONGRESS( OCTOBER 2014)  

( http://www.healthit.gov/sites/default/files/rtc_adoption_and_exchange9302014.pdf )  
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2  ─ DARPA─  

╩ ╗ ⌂ ─ ⌐│⁸ DARPA─ ⅜ ⅝⌂ ╩

⇔≡™╢⁹DARPA│⁸ ╩ 2004 ⅛╠ ⅜↑≡⅔╡⁸2012 ─

DARPA─ │ 30 ♪ꜟ≢⁸∕─℮∟ 28 ♪ꜟ⅜ ⌐ ↕╣≡™╢⁹ 

DARPA♅ꜗ꜠fi☺≤ ┌╣╢ Prize ≢─ ⱪ꜡◓ꜝⱶ│⁸

╛꜡Ⱳ♇♩╩│∂╘ ⱴ⌐⅔™≡⁸כ♥⌂ ╘╠╣√ ╩ ≢◒ꜞ▪∆

╢√╘─▬ⱡⱬכ♥▫Ⱪ⌂▪▬♦▪╩ ╦∑╢ⱪ꜡◓ꜝⱶ≤⇔≡ ↕╣≡™╢⁹  

3-  6⌐⁸↓╣╕≢─ DARPA♅ꜗ꜠fi☺─ⱪ꜡◓ꜝⱶ╩ ∆⁹ 

⌂⅔⁸DARPA─ ─ 10 ≤ 10 ┼─ 2012 ─ │⁸

∕╣∙╣ 3.3 ♪ꜟ⁸1.7 ♪ꜟ≤⌂∫≡™╢⁹ 

 

3-  6 DARPA♅ꜗ꜠fi☺─ⱪ꜡◓ꜝⱶ 

   ♅ꜗ꜠fi☺  

◓ꜝfi♪ה♅ꜗ꜠fi☺ 2004 100 ♪ꜟ ≢─ ⁹☻כ꜠ ⌂⇔⁹ 

◓ꜝfi♪ה♅ꜗ꜠fi☺ 2005 200 ♪ꜟ ≢─ ⁹5☻כ꜠ ⇔⁸

☻♃fiⱨ◊כ♪ ⅜ⱶכ♅ ⁹ 

fi☺ 2007 200꜠ꜗ♅הⱣfiכ▪ ♪ꜟ ≢─ ⁹6☻כ꜠ ⇔⁸

ⱷ꜡fiכ◑Ⱡכ◌ ⅜ⱶכ♅ ⁹ 

Ⱡ♇♩꞉ה◒כ♅ꜗ꜠

fi☺ 

2009 4 ♪ꜟ ⌐ ⇔√ 10 ─ ─ ⌂ ╩ ∆

╢⁹▬fi♃כⱠ♇♩≤♁כ◦ꜗꜟⱠ♇♩꞉כ◒─

╩ ℮⁹MIT♅כⱶ⅜ ⁹ 

DMACE ♅ꜗ꜠fi☺ 2010 5 ♪ꜟ ♦☺♃ꜟ ≢ ╠╣√ ─ ╩

∆╢⸗♦ꜟ─ ⁹UCSB♅כⱶ⅜ ⁹ 

꜠ꜗ♅הכ♄♇꜠ꜙ◦

fi☺ 

2011 5 √╣╠↑⅛⌐כ♄♇꜠ꜙ◦ ꜟ♪ ╩╙∫≤╙│╛

ↄ ⇔ⱷ♇☿כ☺╩ ∆╢⁹ 

꜡Ⱳ♥▫◒☻ה♅ꜗ꜠

fi☺ 

2012- 15 200 ♪ꜟ ⌐ ─ ╦╡⌐ ≢─ ⌐

√╣╢꜡Ⱳ♇♩╩ ∆╢⁹ 

DMACEDigital Manufacturing Analysis, Correlation and Estimation  

( ☿fi♃כ ₈ DARPA

─ (Ver.2) ₉(2014 ))  
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4   

 

1  ─  

1.   

(1)   

│⁸ᵑ (PCT)⌐ ≠ↄ ⁸ᵒ ⁸ ⁸ 1⁸

⁸ ┼─ ⁸ᵓ ⁸ ⁸ ⁸ ⁸ ≢─ ⁸≤⇔√⁹ 

(2)   

⅜⁸2008 ⅛╠ 2012 ─ ⁸ ≤⇔√⁹ 

2.  ≤  

(1)  ☻כⱬ♃כ♦ 

─ ⌐│⁸♩ⱶ♁fiכ♃▬꜡ה ─♩ⱶ♁fiה▬ⱡⱬכ◦ꜛfi╩

⇔√⁹ 

(2)   

─ ⌐ ⇔√ │ 4-  1─≤⅔╡≢№╢⁹ ⌐ ∆

╢ ⌐ ⌐ ↕╣╢ IPC( )⌐╟╢ ╩ ⇔√⁹ │⁸

2014 11 5 ≢№╢⁹ 

 

4-  1 ─ ⌐ ⇔√  

─♪כ◖    ♪כ◖ ♪כ꞉כ◐    

 IPC◖כ
♪≢  

⌂⇔ IPC: G06N ─ ⸗♦ꜟ⌐ ≠ↄ◖fiⱧꜙכ
 ⱶ♥☻◦ה♃

  

(3)   

│⁸ ≢ 8,447 ⁸INPADOCⱨ□Ⱶꜞ ≢ 6,969 ≢№∫√⁹

╩ ∫√ ⁸ ─ ╩ ↄ │⁸ ≢

7,907 ⁸INPADOCⱨ□Ⱶꜞ ≢ 6,588 ≢№∫√⁹ 

 

3.  ⌐≈™≡ 

≢ ⇔√ ⌐≈™≡ ╩ ™⁸ ─ ─ ╩

ↄ ⌐≈™≡⁸ 1 ≢ ⇔√ ( ( ⁸ )⁸

♃כ♦ ⁸ ⁸ ⁸ )⌐ ≠™≡ ⇔ ⇔√⁹∕─ ⁸

₁─ ─ ≢⁸1 ─ ⌐ ─ ╩ ∆╢↓≤╩ ⇔≡™╢⁹ 

 

4.  ⌐ √∫≡─  

(1)  ⌐≈™≡─  

≤∆╢ ♃כ♦⁸│ 2014 11 5 ╕≢⌐ ↕╣√

≢№╢⁹ ⅛╠ ╕≢─ ⁸№╢™│ PCT ─ ╕≢─

                             

 
1 ┼─ ≤│⁸EPC( ) ┼─ ┘ (EPO)┼─ ╩ ∆╢⁹ 
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─┼☻כⱬ♃כ♦⁸ ─ ╣─ ⅛╠⁸ ─ ⌐≈™≡│ ∏⇔╙

╩ ⇔≡™⌂™ ⅜№╢ ⌐ ⅜ ≢№╢⁹ 

╕√⁸ ♃כ♦⁸│≡™≈⌐ ─ ⌐ ⅎ≡⁸ №╢™│

─ ⅜ ∆╢↓≤⅛╠⁸ │≡™≈⌐♃כ♦─ ∆╢

⅜№╢ ⌐ ⅜ ≢№╢⁹ 

(2)  ⌐≈™≡ 

─ ⌐⅔™≡│⁸ ⌐⅔↑╢ │ ≢№╢⅜⁸

≢│ ─ ה ≤─ ─√╘⌐⁸ ╩ כⱬ♃כ♦⁹╢™≡⇔≥

☻ ─ ⁸ ⅜ ↕╣≡™⌂™ ⌐╙⁸ⱨ□Ⱶꜞ ⌐ ≠™≡⁸

≢⅝╢ ╡ ╩ ⇔≡™╢⁹╕√⁸ ⁸ ⌐╟╡ (

⁸ )⅜ ⌐⌂∫≡™╢╙─⌐≈™≡╙⁸≢⅝╢ ╡ ∑╩ ⇔⁸2014

11 ⌐⅔↑╢ ─ ╩ ⇔≡™╢⁹√∞⇔⁸ ∑ ╣─

⅜№╢ ⌐ ∆╢ ⅜№╢⁹ 

(3)  ⌐≈™≡ 

≢ ≤№╢─│⁸ ╩ ℮ ⌐№∫≡│ ─

╩⁸ ╩ ╦⌂™ ⌐№∫≡│ ─ ╩ ∆╢⁹  
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2   

 

1.  [PCT ] PCT ┘  

4-  1⌐ ⁸ ⁸ ⁸ ⁸ ─ ─ ─ PCT ╩ ∆⁹ 

 

4-  1 [PCT ] PCT ┘  
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2.  [ : ] ┘  

4-  2⌐ ⁸ ⁸ ⁸ ⁸ ┼─ ╩ ∆⁹ 

 

4-  2 [ : ] ┘  
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147

2.0%

7,319

 

2011 ☻כⱬ♃כ♦│ ─ ╣⁸PCT ─ ─∏╣ ≢ ╩♃כ♦ ⇔

≡™⌂™ ⅜№╢⁹ 
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3.  [ : ] ┘  

4-  3⌐ ⁸ ⁸ ⁸ ⁸ ≢─ ─ ╩ ∆⁹ 

 

4-  3 [ ≢─ ] ┘  

300

13.1%
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1  ─  

(1)   

⌐≈™≡ ≤ ╩ ⇔≡ ∆╢√╘⁸

≤ ─ ╩ ≤⇔√⁹ 

(2)   

⅜ 2008 ⅛╠ 2013 ╕≢─ ≤⇔√⁹ 

(3)    

─ ╩ ╢√╘⁸ ─ ─ ╩ ╕ⅎ≡ 5-  1⌐ ∆

⌐ ∆╢ ≢ ─ ™ ╩ ≤⇔√⁹  

≤∆╢ │ ─ 2≈─ ⌐ ⇔√⁹ 

1) ─ ⌐╦√∫≡ ╩ ≤∆╢  

2) ─ ╩ ∆╢√╘⌐ ⌂ ╩ ≤⇔√◘fi

ⱪꜟ  

 

5- ה 1  ≤  

ה ─   
 

1 
 

IEEE Transactions on Fuzzy Systems  Fuzzy Syst  627  612 

IEEE Transactions on Evolutionary Computation  Evol Comp 344  333 

IEEE Transactions on Pattern Analysis and Machine Intelligence  Pattern Anal  1,176  1,012 

IEEE Computational Intell igence Magazine Comp Intel  183  75 

Knowledge- Based Systems Knowledge- based 974 919 

IEEE Transactions on Neural Networks  NN & LS 734 716 

IEEE Transactions on Neural Networks and Learning Systems 2 NN & LS 361 356 

International Journal of Computer Vision  Comp Vision 578 479 

Journal of Machine Learning Research  Mach Learning 662 633 

Data Mining and Knowledge Discovery  DM & KD 225 212 

Artificial Intelligence (An International Journal)  AI Journal  402  397 

  6,266  5,744 

International Joint Conferences on Artificial Intelligence  IJCAI 489 489 

  489  489 

 6,755 6,233 

  

                             

 
1 │ ─ ≢ ↕╣√ ≢№╡⁸ │ ⅛╠

⌐ ∆╢ ─╖⌐ ∫√( ≤ ⇔√ ╩ ↄ) ╩ ∆╢⁹ 
2 IEEE Transactions on Neural Networks and Learning Systems │⁸ ─ IEEE Transactions on Neural 

Networks⅜ 2012 ⅛╠ ↕╣√╙─≢№╢⁹ 
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IPC=G06N ─ ⸗♦ꜟ⸗♦ꜟ⌐ ≠ↄ◖fiⱧꜙה♃כ◦☻♥ⱶ ─

─ ╩ ⌐⁸ ⁸ ⁸ ≢ ⇔⁸

≤ ╩ ∫√⁹ 

⌂⅔⁸ ─ │⁸ ┼─ ⌐ ⅎ⁸PCT

╙ ∑≡ ∫√⁹ 

─ ⌐≈™≡⁸ ≤ ╩ ℮⁹ 

2 ╛ ⌐ ⇔≡─  

3 ─ ╛  

4 ╛ ⌐ ⇔≡─  

5 ∆═⅝ ⁸ ─  

6  

 

2  ╛ ⌐ ⇔≡─  

╛ ⌐ ⇔≡─ ╩ ∆╢√╘⁸ ≢ ↕╩ ⇔≡

™╢ ⁸ ⅜ ≈ⱪ꜠⁸≡⇔≥כꜘכ 1─ ™ ≤

─ ™ ─ ╩ ™⁸ ─ ⁸ ⁸ ┼─

╩ ⇔√⁹ 

⁸ ≢ ↕╩ ⇔≡™╢ ⁸ ⅜ ≈ⱪ꜠כꜘכ─

╩ 1 ⌐⁸ ⁸ ⁸ ─ ─ ה ╩ 2 ⌐⁸

╩ 3 ⌐ ∆⁹ 

 

1.  ≢ ↕╩ ⇔≡™╢ ⁸ ⅜ ≈ⱪ꜠כꜘכ─  

╩ ™√ ≤⇔≡ ⁸ ⁸꜡Ⱳ♇♩⁸ ⁸ ה

⌂≥─ ─ ⅜ ↕╣≡™╢⁹╕√⁸ ⇔√ ≤⇔≡│ ⇔≡™⌂

™⅜⁸ ⁸ ⁸ ⌂≥─ ≢─ ─ ⅜ ╪≢™╢≤ ↕╣≡™

╢⁹ 

≢│⁸↓─╟℮⌂ ╩ ⌐⁸ ↄ─ ⅜ ─ ≤⌂╢≤

ⅎ⁸ ⌐ ⇔ ╩ ⇔≡™╢ ⁸ ≈ⱪ꜠כꜘכ─ ⌐≈™≡│⁸

─ ─ ≢│⌂ↄ⁸ ⌐ ∆╢↓≤≢ ∫√⁹ 
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