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T. Karras, et al., A Style-Based Generator Architecture for Generative Adversarial Networks, arXiv:1812.04948v3 
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Ӥ ᶾ Ờ̈͂ ҍ?

ÅAI: ²Qagclac _lb cleglccpgle md k_igle
intelligence machines , especially 
intelligent computer npmep_kq,³ Hmfl
MaCarthy, 1956, Father of AI

ÅComputational intelligence, synthetic 
intelligence

ÅDeep Learning/Machine Learning  is 
the biggest area in AI

source: medium.com

source: morioh .com

John MaCarthy
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AI ▐

Breakthrough,
Revolution has started!
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ṼỴ᷿ ―

Fathers of the DL Revolution receive ACM Turing Award
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AI ḄӔ

ⱶ╕╩ּ̎קѨ (Artificial Narrow Intelligence)
( ṇ ṥᶴ›Ἁ╩ʹ̐Ҽӫ֛ѡ͋╧ừ╢Ѩᴌ╖ṏ┘)

SINGULARITY EVENT

Artificial General Intelligence (AGI), Consciousness and the Future of AI

╪Ḗ╩ּ̎קѨ (Artificial General Intelligence)
(ᶘӤ ᶑ›Ἁ ╩ʹ̐ Ҽӫ Ѩᴌ╖ ṏ▄)

– ѫתּ̑╬
(Weak AI)

ˆ ѫתּ̑╬
(Strong AI)

⁄ѫתּ̑╬ˆ ҍ ӎᴎ∑

Movie ŗExMachinaŗ

Movie ŗTerminatorŗ

Ѩקּ̎╩ (Artificial Super Intelligence)

(ᶘӤᶑ›Ἁ╩ʹ╧ừ╢Ѩᴌ╖ṏ┘)
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Ӥ ᶾ Ṕ ҍ?

Source: Daniel Skantze
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Ӥ ᶾ Ṕ ҍ?

ÅⱢӔ Ӥ ᶾ ֗ᾧᶷὺᵹ Ⱡ 2018 -
2023 ֥ҏ ṅ 28.4% Ⱡ Ἓ 2023ᵹ
980 ḆỴ( 11.8 ) ὗҹ Ἓ (IDC)

Å ᾊ , Ӯә, ֠ , , ṅ Ṵᾧṭ▓ ₒ
Ӥ ᶾ ḻ , 2020ᵹ ᶷ23 , 2030ᵹ ᶷ

87 Ӥ ᶾӨἎ ṏҹ Ớә ὶ
( ⁮EY Ԃ )ꜙ

ÅAIἛ 2030ᵹֱ ֞Ἓ’GDPҍ ὺᵹ 1.2%
ҍ 13 ḆỴ ҍⱠ ҹ Ἓ (ύ )

ÅAIʊ Ḅּד ḻԂҍ ᷄Ớ○Ἓ Ɫ◄ ә, ῦ
ᾧṭҹ ῶᴒ֥ ḁ(PwC)

Åῦԃ⃰ἶ Ԃ (ꜙBrookings Institute) ᶷ Ἓ
10ᵹ AI ὣḝ ԃҍҍ2100ᵹֱ
ⱢӔAI ḻ ҹ Ἓ ὶ
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Ӥ ᶾ Ṕ ҍ?

ÅAI ▓ ‴ Ἅ

Å2035ᵹֱ AIἛ ▓ בּ ҍ 3ʊ8% ὗҹ Ἓ ὶ

<Impact of AI on profits by industry>source: Forbes
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Å (Talent)
ÁⱢӔ ә ṯӍ

Åҟ Ⱡ(Openness)
Á Ử , ꜙ Ὼ

ÅӽὊ(Cooperation)
Á Ӕ ▓ Ӕ ṅ , ҏῳּ֥וӉ
Á ӽ-֥“, ֥ -֥ ҏ ′ ә וּ֥ ӽὊ ῼ

Ӥ ᶾּ֥ו ֡ꜚ ῼ

ÅAIּ֥ו 3ḓⱠӤ ꜙ

♠ ⁫2018

ҥ╪

ῼ̆ᵙּצ

ѫᴏ

Andrej Karpathy

Ian Goodfellow

Alex Krizhevsky

Kaiming He

ÅAI ֥ וּ ֡ꜚ ῼ Ӧ ▓

Demis Hassabis
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Ӥ ᶾ ῦỦ

ÅHyper Cycle of Emerging Technologies, 2018

source: Gartner(August 2018)
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Ӥ ᶾ ῦỦ

ÅFriend or Foe?
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Ӥ ᶾ ῦỦ

Åῦԃ 34%ҍ ҏּב Ӥ ᶾ
ḓ ṔἌ Қᶷҹ Ἓ ▐ṍ ә
AI Ԃḓ Өὣὗ Ԃ(2019ᵹ

Oxford ḓ ▐)

Å֚ ỴᵁAIҟῼ ᶷ֣
ҍ ә

Åḓ Ӧԃ ӨἎ֥Ө ♄ҟῼ ᶷҹ
◄ḓ Ἓ Ἡ

Source: Statista

ÅAI ḓ
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Å Ӥ ᶾ ҏ ᶾ ᵨ ♄ sʊingularity : 2045 -2090ᵹḻỦ ◄

ÅAI ῄҍ♄† (2017) : 2060 ᵹ ◄(ṅ -2047ᵹ, ῦԃ -2090ᵹ)

ñBy 2029, AI will have human-level intelligenceò

ñ2029 is the consistent date I have predicted

for when an AI will pass a valid Turing test

and therefore achieve human levels of

intelligence. I have set the date 2045 for the

óSingularityôwhich is when we will multiply

our effective intelligence a billion fold by

merging with the intelligence we have

created.ò
BBC (2013)

┬⁪Ḉמ ᴀ 2015

arXiv:1705.08807v3
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Ӥ ᶾ ῦỦ

Å 10ᵹᵒ AI ʊ Ὦ ₐῄ ♄ ҏ ᶾἍ Ề ᵨ ҹ ә45ᵹ ᶷ
50%, 120ᵹ ᶷᾧṭₒ ♄ ҏ ḓ ҹ Ἓ

Source: K. Grace et al., When Will AI Exceed Human Performance? Evidence from AI Experts, arXiv:1705.08807

https://arxiv.org/abs/1705.08807
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Ӥ ᶾ ῦỦ

Å ֣ ″

ÅAI ♄Ὦ ▐Ớ Ὥ Ἄḝ
Ὦ ○Ἓ ὣҍ ṏҹ ḁ(Gartner)

Source: Data-flair

Source: Gartner



Ӥ ᶾ֞Ἓ’ּ֥וῳ▓ ṅ
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ᶾἍ ῼ

Å ᶾἍ 2012ᵹ ῁ “ ẁỡ 2U012ᵹὺ3.4ḆὫḁ2  ҍ(2012ᵹ
30Ὥ  ҍ)

ÅImageNet ҏ: 10 4 ҏ(2017ᵹ10 )Ą 2ₒ43 (2019ᵹ5 ), 2ᵹὭ 5,300  ҍ

Source: AI Index 2019 Annual Report

Source: Stanford University
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AlphaZero

Å²AlphaZeroᶷ֥Ӕҍ ῄҍ ḻԂҍ ᷄Ớ ῄҍ ҍṏּב ḁᶷҹ ⁫ ḁ. 
ҏ ᶾҍ ᶷ Ỵ ᾧḮ ḁὖ ḻ▐ ṏּב ḁ³Garry Kasparov

AlphaGo Lee, Jan. 27, 2016
AlphaGo Zero, Oct. 19, 2017
AlphaZero, Dec. 5, 2017

AlphaZero: One program to rule them all. řzeroŚ means it learns with no human input
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ҏּב AI ֥ Ὣוּ

Source: AI Index 2019 Annual Report
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ҏּב AI ֥ Ὣוּ

Source: AI Index 2019 Annual Report

blog.openai.com/openai-five

Å (2019. 4) OpenAI five, Dota2 Ӏ ♄ Ἓ ◄ḓ2:0 - GAI ḓ ҍᶾⱠ

Å (2018.12) AlphaStar, Ủ ἛӀ ᾊTLO Mana ◄ḓ10

https://deepmind.com/blog/alphastar-masteri

ng-real-time-strategy-game-starcraft-ii/

OpenAI five

AlphaStar

https://blog.openai.com/openai-five/
https://deepmind.com/blog/alphastar-mastering-real-time-strategy-game-starcraft-ii/
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AIʊ Ɫ◄ ῶᴒ ᾯ ᶷҍ?

Å ◄◕ ♄▐ ṍ AʊIʊ ҏ בּ ᶷ ṅ ұᵁ ҹʊ ἛԂⱠṍ ▐ ҍ ᶵᴹ ᾯ ḁ

ÅRobot, ṅ Ҝ killer product ҍ◄ ṍ Ҕ בּ ҹ ḁ

Smart Cane- Wewalk

Oxibotica

Synced
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AI ὣ

ÅAI֥ וּ ֡Ӊ ῼḆἛ ֥ᶾӦ⁫ ḓ ֥ ⱢӔ ἛAI ὣ Ө ︢ḓṔ

Åԃҍ‴Ἓ֗‛ὫἎ⁮Ӊ

Source: ╬ּ̑תѫ̰ʺ♣ר

Source: AI Index 2019 Annual Report
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Ӥ ᶾ ▓ ṅ Ӧ ︢

ÅAI ḓ Ө ḻ

Source: CBINSIGHTS
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Ⱡ

ÅAIʊ

Å︢ A֡I ֡Ἅ

DeepMind CEO, AlphaGoҟῼ

Facebook, ResNetҟῼ

Apple, GAN ҟῼ

Dessa, AlexNet ҟῼ
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Ⱡ

Å Ӥ ᶾ ⱢʊӔ Ἓa

Å ԃ Ӓ 2018ᵹ-2022ᵹֱ 9,986ᾤₐ (ꜙ Ԃ(ꜙ2018 ))

ÅUC Berkeley, EECS Ph. D program 341ᾤ(2008)Ą 2,700ᾤ(2017)

source: Indeed.com
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AI ḓ ṅ

Å֞ Ἓ’AI 2010ᵹ ҍ Ɫ ,ꜚ 2019ᵹ780 USD ֗ ᾧ

Å ԃ ӤӉ

Note: y-_vgq gl `gjjgmlq md SQ",( 0./7 b_r_ gq slrgj Marm`cp* 0./7, Rfc hskn gl 0./2 Ns`jga Mddcpgle pcdjcarq ?jg`_`_±q GNM,

Source: AI Index 2019 Annual Report

Source: statista , CB Insights
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AI ḓ ṅ

Å♠Ṕ֥ ṯҏ M&A Ӓ ҍꜚ

13

13

Source: CBINSIGHTS
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AI ḓ ṅ

ÅⱢӔAI ḻ

Source: CBINSIGHTS
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AI ᶄῄ

Å ԃ 2018ᵹAI ῼ ᶄῄ
בּ ♄ῦԃ

Å2019ᵹ ₐₒ ♄
ῦԃ ә1 (20ᵹ○
200  ҍ)

Å ԃ 5 , ҍ 1
(12.8%)

Source: ♠ ⁫2020.4.13

Source: AI Index 2019 Annual Report



Ҏԃ Ӥ ᶾ ỳ, ῳ Ự
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Ҏԃ Ӥ ᶾ ỳ, ῳ Ự

Source: politics+AI ŕMedium(2018)
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Ҏԃ Ӥ ᶾ ỳ, ῳ Ự

Åῦԃ: Ỹ ₐAmerican AI Initiative (2019) ῼ
ÁAI o ὣḝ ὗ R&D ♠ , AI ӨἎὣꜙ ῳ Ớҟ , ұ―ᵤ , 
ῄ Ἅ ӽ , ԃ Ἅҙ Ṵ5ḓ Ự

Å ԃ: ⱢḓAI ῼ Ӕ (2017) 
Áԃҍ ḓ֗ᾧ ἛAI o Ԃҟῼ, ҟῼ, ▓ , ⱠṴ Ἓ

Á† 23 ḆỴ, 50 ḆỴ֗ᾧ ᶅỴ ҳ♥. 2025ᵹAI o ♠Ṕ Ⱡ

Å ⁮: ⁮ Ựῳ 5֥Ӧ ⁮Ӕ֥וּ֥ (2016) 
ÁAI ֥ Ӓוּ Ἅ ⁫ὗῶ Ἓ Ⱡ әἔ Ṵ Ờ Ӎῳ▓ Ԃ әḻ ὗḆⱠ ә
Ӓ ▓ ῼ Ӓ ▐ ″ ḻᾧ ֥ 3ḄӔAI▓ Ἓṫᾁ Ⱡ

ÅEU: Ӥ ᶾ Ἅ♠ (2018), ỹ Ӥ ᶾ Ί᷄ Ɑ⁫ә♄ (2018)
Á ỹ ▓ῳוּ֥ ỳҙ ὗ ә֥ ῳӤӤₒ Ӥ ᶾ ỳ ҙ . ֥ Horizon

2020 Ӥ ᶾ Ԃ 15 Ἓὗ ҍ Ⱡ
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Ҏԃ AI ▓ ὣḝ : ֥

Å1 : ῦԃ, 1,393ҟἛבּ
ⱢӔAI ▐ 40%

Å2 : ԃ, 383ҟἛ11% , 
2030ᵹֱ ⱢӔAI ▓ ὣḝҍ
ᾨ . AI ּו Ԃᶄῄ
ҍ ⱢӔ ә

Å3 : Ớ , 362ҟἛ Ԃ850Ὥ
ᾤ ⱢӔAI 11%⁫ ,
ԃӦḓṴ בּ

Å4 : ԃ245ҟἛⱢӔAI 
7%ὗ . ֞ Ἓ’֠

⃰ ṫ, ⃰ὣ Ṵ
בּ ḓ ⁫ ә ᶷҹ

source: Asgard



ԃᵒ Ӥ ᶾῼ Ⱡῳṅ
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Ӥ ᶾ ὣ Ӏ ҍ?

ÅӒ Ⱡ Ṗ

Å֡ Ӊ ԂԂ ″ ▐ ῄ ḓṔ

ÅӒ Ἅ ә ▐ ῄ Ӎ AIҍ Ἅ ḓ

ÅAIʊ ֚ ἛὬḓ ₐҍҍ ὗ ᶷ ▓ , ֥ ▓ Ӓ Ԃḻὗ
֜⁮ Ἓῶᴒᶷ

Å♠ ᷆ Survival or die outבּ

Source: ╬ּ̑תѫ̰ʺ♣ר
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ԃᵒ Ӥ ᶾ ỳ

Å ⱢӔ Ӥ ᶾ ῄ Ἅ ԃ℮ 1.8% (ifgagne 2019)
Á22,400ᾤ (2018, top AI conference ֥ )

Áῦԃ, ԃ, ԃ, Ḽ , ᵁḁ= 72%

Å ԃ Ӥ ᶾṔᶑ :בּ ⱢӔtop 500 ᾤ 1.4%, 25ҟԃ 19 . 
Ҏԃtop 100 ᾤ℮ӽ ῦԃḓ℮76%, ԃḓ℮77% ּב (SPRi
2019)

Å ԃḓ℮◄ḓ Ἓᵎ Ⱡ ỳ

Global AI Talent Report 2019, jfgagne
NARS ּת ᴛṒѤ╪ώⱠ149 ·ѫ͙ὥתּ̑╬ ↔·╬◓ ̓ᾎỢ♩

Data source: ╬ּ̑תѫӎоּתὡ(AI Brain Index) : ᾔ╬◓ṪἍ̓╥Ḉ, ╪ώᵙ (2019) SPRi

Source: ╬ּ̑תѫ̰ʺ♣ר


