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Ol S X|& (Artificial Intelligence)?
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Turing Test

C
The “standard interpretation” of
the Turing test, in which player C, the
interrogator, is given the task of
trying to determine which player — A
or B — is a computer and which is a
human. The interrogator is limited to
using the responses to written
questions to make the
determination.[™

The imitation game by Alan Turing

olZba} EYSIALL TEE & 91k X|SXOl MES LIEH = 7| A2

r

L3S HAE

= —_—
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John Searle: Chinese Room
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https://en.wikipedia.org/wiki/Alan_Turing
https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Question_answering

Symbolic Al vs. Computational Al

« Symbolic Al (Rule-Based Al)
- OXE SIASH7| QB A2 AAMSET

C 1 ASS TR0 50 21|12 ShFtnxt 3

. O) M 27} A2 Bl(Expert System)
« =40 A0 O R A2H0| H/lSHH?

« Computational Al (Machine Learning)
- A=l SEML| g = HA
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- AN &5 0|2
» Learning from examples (G| O Ef: 4 XA
= Machine Learning
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Motivation for Machine Learning

- A+ H 7|E(store/access/process)OI dH2 (1) 0l== R Mol 24,

(2) O|<>H 2 (3) MO= #Ioh AHE

 Moore’s law:
A 2|20 H SSHA BRI = A=
EHJ<I*E1OI == 7otaF8e s 5t
SHO %tzL:lDrEr Hi = 57}

FF5557F55555%

1000
Moore’s law

» Data explosion : e
Hd/MEE= OOolHe &2 sEiz 100
£C2 Z7b (AR 2F 45GB/2! x 709 50 _
= 3154 AHHIO| E). R &

1899 2002 2005 2008
Data explosion



Motivation for Machine Learning
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Historical Background of Machine Learning

/ chreskes
+
s

 Biological vs. Artificial Neuron

* (1943) McCulloch and Pitts:
Artificial neuron model Impulses carried toward cell body

* (1949) Hebbian learning \ \ densi _—
* (1958) Perceptron (Rosenblatt) 5

terminal

Impulses carried away
from cell body

L0 wo
@® synapse
axon from a neuron

woZTo

ge by Felipe Perucho
is licensed under

cell body

Z w;z; +b

t

f (z‘:u',.r, + b)

>
output axon
activation
function

Side-by-side illustrations of biological and artificial neurons, via Stanford’s CS231n. This analogy can't be taken

too literally—biological neurons can do things that artificial neurons can't, and vice versa—but it's useful to

understand the biological inspiration. See Wikipedia’s description of biological vs. artificial neurons for

more detail.
xO =1 xl xz xd
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Historical Background of Machine Learning

=7](1940~1980) ’

Latency Period (1940~1980)

1943 McClloch & Pitts Neuron Model

1949 Hebbian Learning (Hebb)

1958 Perceptron (Rosenblatt) Us3
. Al
1960 Delta Rule (Widrow & Hoff) : @
1967 Outstar Learning (Grossberg) Uo il f
1969 Perceptron Book (Minsky & Papert) %
1972 Associative Memory Neural Nets (Kohonen) bk 3 E
layer >, ‘
Pattern Classification and Scene Analysis (Duda & Ha ﬁ‘ -@
1973 cg;xtrastn / [ recognition
rt) exiracto extraction g|aye,-
1977 Associative Memory Nets (Anderson) Neocognitiron

1980 Neocognitron (Fukushima)




Historical Background of Machine Learnin

2. =%17[(1980~1995)

Quickening Period (1980~1995)

Parallel Models of Associative Memory (Hinton & An
- derson)
1982 Self-Organizing Maps (Kohonen)
1982 Hopfield Neural Networks (Hopfield)
1983 Boltzmann Machine (Hinton & Sejnowski)
1985 Adaptive Resonance Theory (Carpenter & Grossberg)

Error Back-Propagation Algorithm (Rumelhart, Hinton
o , &Williams)
1988 Bayesian Networks (Lauritzen, Spiegelhalter, & Pearl)
1992 Support Vector Machines (Boser, Guyon, & Vapnik)
1995 Statistical Learning Theory (Vapnik)

Data projected to R~2 (nonseparable: )

A nonseparable dataset in a two-dimensional space R?, and the same dataset mapped onto threedimensions
with the third dimension being x2+y? (source: http://www.eric-kim.net/eric-kim-net/posts/1/kernel_trick.html)

Multilayer Perceptron(MLP)



3. 3&7((1995~2010)

Growth Period (1995~2010)

1997 Independent Component Analysis (Bell & Sejnowski)
1998 Natural Gradient (Amari)
1998 Reinforcement Learning (Sutton & Barto)
1999 Learning in Graphical Model (Jordan)
1999 Kernel Machines (Schoelkopf & Smola)
2003 Boosting Algorithms (Freund & Shapire)
2005 DARPA Grand Challenge
Restricted Boltzmann Machine/Deep Learning (Hinto
> n & Salakutdinov)
2009 Probabilistic Graphical Models (Koller & Friedman)

BN Y

&J

Stanford Racing and Victor
Tango together at an intersection
in the DARPA Urban Challenge
Finals

Image

—t [ TH=—FT

32x14x14

64xT7Tx7

[\ T

28x28

64 x14x14

32x28x28 128 x 10

Convolution

padding = 1,

kernel = 3x3,
stride = 1

Convolution

padding =1,

kernel = 3x3,
stride =1

+ Stride =2 *
RelU RelU

3136 x128
Max pooling

Kernel = 2x2,
Stride = 2

Max pooling

Kernel = 2x2, Flatten



4. =2F7[(2010~Current)

Leaping Period (2010~Current)

2010 Google Car

2011 IBM Watson Al

2011 Apple Siri Personal Assistant

2012 AlexNet

2013 Allen Institute for Artificial Intelligence

2013 Facebook Al Research

2014 Baidu Deep Learning Institute

2014 Amazon Echo & Alexa

2014 Generative Adversial Networks (Goodfellow et al.)

2015 DARPA Robotics Challenge &

Ken Jennings, Watson, and Brad
Rutter in their Jeopardy! exhibition
match.

2016 Google DeepMind AlphaGo

2016 Apple Al Lab

2015 Diffusion Model 2022 DALLE-2, GPT-3, ChatGPT
2016 Google Home & Assistant
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Types of Machine Learning

« Prediction(0|Z)
« Supervised Learning(1AtStE, K| =3HE): Given {(x;, y;)} pairs, find a good understanding f: X—Y. Ex) Classification(3-
), Regression(3] ) Price

A

Savings
A

Low-risk -

v

Income

v

Milage



Types of Machine Learning

Understanding(O| 3H)

« Unsupervised Learning(H| @ AtSHE,
detection(O| & EFX])

H| X| =5t

One-class Novelty Detector

0% 0°
eoece’
Normal Class

k-means separates data into Voronoi
cells, which assumes equal-sized

clusters (not adequate here)

&): Given {x;} find something interesting. Ex) Clustering(571), novelty-

e o0
Novelty Normal (lass 1 I

Tl 2% o2 o0 ¢

MNovelty
Mult- -class Novelty Detector

>

Source



Types of Machine Learning

Policy(Control) K| Of

« Reinforcement Learning(& 2t2t5): find f: P—A to max R (P: history of perception, A: action. R: long term reward)

Enwronment

REW&M
fnterpreter
%‘\_ J

LI |

Action

Agent

The typical framing of a Reinforcement o
Learning (RL) scenario: an agent takes
actions in an environment, which is
interpreted into a reward and a
representation of the state, which are fed
back into the agent.



Types of Machine Learning

Generative Model (24 & &

* Generative Adversarial Network(GAN): The field of unsupervised learning which aims to study algorithms that learn the
underlying structure of the given data, without specifying a target value

.....................................
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Applications

O 9l&ZH|A: Amazon Echo
Amazon Echo AO0rE AIL|Z{QF Amazon Lab1260 Al 7HE+St Echo Dot, Echo Studio &
Amazon Tap 207, S8 42X U N4, & d 55 0t=7|, & 43, IHAE A

10, O 71
E|d, QUE MY, M, uE, 22X 8 A 242 7B HA|ZHEE XS0 7ts.

>_.-




Applications

O 74 @17k (Virtual Human)
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Applications

O| 2 QAUSX|S (Al in Healthcare)

olz 09| 25 K52 =&t o= & A &2| HO|HE 24,
oIZto| QIX| S ZYst7| 2[5l 7| A °H=. gio|su 2T EQ0 £ s
= A= 2o O MEE= Z2aX2 0. N2 = Al= & F

2= N=HoR T =ot= d7H ¥1d52 8.

6CH HAHO 202 AIEE 54 Al

o 748 VM (Sensely)

o A8 2UHY W2 ALY
(Karantis 360)

* X8 &% (AlCure)

o VIR XMEY Clol LY AL P0
Pack)

o A HUS UE U SR FN
(AlveCor)

o YDA ¥XE B% (Mox)

o 718 2 R ERX (Amelia)

o MY UnY AXE Y Oat/ER
712 $0 (Bionic Pancreas)

o UE®K BX 2LE Y EarlySense)

o 84 UM (Babylon Mediktor,
Ping An Good Doctor. Ada
Health, K Health)

o HO| ZOUE YAHA (Sight
Dragnostics)

o SIR FY B4 (Arterys)

o Ot B9 HX| (DeepMind, UCL
and Moorfields)

« 24 L&Y NS (18M Watson
for Oncology, DeepMind)

| T

« SSUE AYAT (Mount Sinal Health e 284 29 MNNY (Quentus
Systems)
o BUE A5 (Sheba Medical Cancer)

"EE R BN Y N HBED Us A AIGRN JAIY
Xt2: EIT health and McKinsey & Company(2020.3)



Applications

AMAEX > WEEKLY BIZ
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O Q&X|51=] (Al in Education)
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Applications

O X}=FH: Google Waymo
Waymo LLC= O|=2| XAt2FH 7| 7| =|AL Googlel| 22| ARl Alphabet Inc2| At2| AL,
Waymo+= Chandler2t 74 Of 2| Z=Lt3=0f 2t 35| OfE = 'Waymo One'O|2t= & & AtEF Eh
Al MH[AE 29,2020 108 MH|AZE IS0 A 2RO, TA| KFEHof| Ot H8 Q) 2™ X}

L
L
—

(@]
N0 2dE|= R & ATl & MH[ARE.




Applications
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Applications

O 2OpE JE|E (Smart Grid) e PG
ADIE Q2L 0SS mesh CYst 2 L oK SHS T - —
e RS ﬂmﬂl o~
[pocuction]) N = ""‘
13 54 meo] F A0je Sul 2as ene g I T =
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O AOFE &% (Smart Factory or Smart Manufacturing)
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Applications

O ADOIE &% (Smart Farm)

"Smart farming" is an emerging concept that refers to managing farms ~ #IE=BEESSH S8 208 W
. - - . - 7188M
using technologies like 10T, robotics, drones and Al to increase the 1 3523 = N > R
quantity and quality of products while optimizing the human labor s ga N y ,I
: : 24 24 Lol ec g5 oeies, |
required by production. ; e B HeE tas N | 384328 4
28 8N v

MR
E0ENS Wxaan

S8 842 X047|
2 &z Hof B
A4S MMt ES ——
S0 W2t = 33} Ejoio)]
- » A2 7S 26 l

& Mo7|7t

24l0] 24 T | 25| p24 il
SMART ojgigiet h
L 2
7
FARMING BH !_:
3 4% 4 3238
QIE{AE B8 9% AH9} PC, ADIEE
2R £8O2 O Q1K OICIOIML HK &8
= 5§21 30% ¥
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\/ s () [
4 -/ ' BIH29PC
sciforce -/

26l Xi&: KST

Image Credit: Beecham Research



Applications

O QU3 X| =1 ME (Al in Law and Legal Practice)

The growing interest in applying Al in law is slowly transforming the profession and closing in on the work of
paralegals, legal researchers, and litigators.

Law firms and professional services companies that want to make the best decision for their businesses in the era
of Al disruption use to assess where Al can augment the workflows of its professionals. AI’s current legal
applications can be broken down into the following categories of applications:

*Helping lawyers perform due diligence and research

*Providing additional insights and “shortcuts” through analytics

«Automating creative processes (including some writing) in legal work

" [ n — T 1
HtE 5= 2X0|"...0fE 23 'Al H|A
215 2022.09.04 17:28 78 2022.09.04 17:28

c|ZEHI HELH F2 S =

=EF  Fauys
DE AZi0] 2 2 S5HAPA) 8. Al S Tl Se{ 0[5 HEAAY TERY,
HISET AIAY CIR/S e BE,
l F2 A IAOIRPARE AlBS22HEY
BlZE|3 G TAY ZX e BE 2% RPA, R4IY SR AAE Y
Mo 24 XM S 0f2 20 2 2HI 224 TH HB S,
2IZ6 3 HYEX 0|40 AOlE]' 29, CIRIZ |M % 5H=RPAEY.
HS- 54, 52 A2 Nig, BM, AN 20 RPA KIS,
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an espresso machine that makes coffee from human souls, anstation panda mad scientist mixing sparkling chemicals, anstation a corgl’s head depicted as an explosion of a nebula

Ramesh, Aditya, et al. "Hierarchical text-conditional image generation with clip latents." arXiv preprint arXiv:2204.06125 (2022).
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Tesla Al Day: Optimus Bot(2022)

Honda P series: P1 (1993), P2 (1996), P3 (1997), P4 (2000) b robot atthe Genoa Sdience: &

Festival, Italy, in 2009
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- Visiting Scholar, 2008.-2009., Div. Computational Scinece and Eng., Georgia Institute of Technology, USA
- Research Professor, 2001.-2002., Brain Science Research Center, KAIST, Korea

- Director of Speech Interface Research Center, 2001., Extell Tech. Co., Korea

- Research Scinetist, 2000., Brain Sceince Institute, RIKEN, Japan

- Reserach Staff, 1999.-2000., Brain Science Research Center, KAIST, Korea

- Senior Research Staff, 1990.-1998., Electronics and Telecommunications Research Insitute, Korea

- Engineer, 1988.-1989., Goldstar Semiconductor, LTD. Korea



