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History of Artificial Intelligence

@ Alan Turing
— 1936 Turing Machine for breaking the Enigma code(Bombe)

— 1946 Universal Turing Machine
— 1950 Computing machinery and intelligence(Turing test)

A. M. Turing (1950) Computing Machinery and Intelligence. Mind 49: 433-460.

COMPUTING MACHINERY AND INTELLIGENCE

Can machines think?
Can machines behave intelligently?

I propose to consider the question, "Can machines think?" This should begin with

»f the meaning of the terms "machine” and "think." The definitions might be
5 to reflect so far as possible the normal use of the words, but this attitude is
[f the meaning of the words "machine” and "think" are to be found by

1ow they are commonly used it is difficult to escape the conclusion that the
1 the answer to the question, "Can machines think?" is to be sought in a
irvey such as a Gallup poll. But this is absurd. Instead of attempting such a
shall replace the question by another, which is closely related to it and is

1 relatively unambiguous words.




Why are you interested in Artificial Intelligence?

€ Because, machine win the game
— 1996 IBM “Deep Blue” vs world champion "Garry Kasparov”
— 2011 IBM "Watson” vs Ken Jennings & Brad Ruttner
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Why are you interested in Artificial Intelligence?

€ Al's amazing precision

Average precision (2:) by disease site.

First run Middle run Latest run
Colon 658 21 a8
Rectal 61 28 96
Bladder 24 TS 91
Pancreatic 5 91 D4
Kidney 12 a7 91
Owvarian 4 97 a5
Cervical 5 100 100
Endometrial 12 83 29

(Watson at ASCO 2014)
JAMA | Original Investigation | INNOVATIONS IN HEALTH CARE DELIVERY
Development and Validation of a Deep Learning Algorithm — Sensitivity: 87~90%,
for Detection of Diabetic Retinopathy e .
in Retinal Fundus Photographs - SpeC|f|C|ty: 98%
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Concern about Artificial Intelligence

‘1 Health

InSurance
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“Can Artificial Intelligence “How much is the Artificial
replace physicians?” Intelligence fee?”



What is Artificial Intelligence?-categories(1)

@ There is no single definition of Al

@ Stuart Russell and Peter Norvig, Artificial Intelligence: A Modern Approach
(39 Edition) (Essex, England: Pearson, 2009).
1) Systems that think like humans
2) Systems that act like humans
3) Systems that think rationally
4) Systems that act rationally



What is Artificial Intelligence?-categories(2)

@ Frank Chen(venture capitalist)’s @ Pedro Domingos(Al researcher)’s Al
general categories Researcher type
1) Logical reasoning 1) Symbolists
2) Knowledge representation 2) Connectionists
3) Planning and navigation 3) Evolutionaries
4) Natural language processing 4) Bayesians

5) Perception 5) Analogizers



What is Artificial Intelligence?-classification(1)

€ Narrow Al playing strategic games, @ General Al: Exhibit apparently

language translation, self-driving intelligent behavior at least as
vehicles, and image recognition advanced as a person across the
— Underpins trip planning, shopper full range of cognitive tasks
recommendation system, ad — General Al will be not be achieved
targeting, medical diagnosis, for at least decades(private-sector

education, and scientific research expert, NSTC Committee)



What is Artificial Intelligence?-classification(2)

@ Artificial Intelligence Categories

Deep Learning

. — : Machine Learning
e Predictive Analytics =
e ranslation e it
A . atural Language
™ Classification & Clu5termg§ Processing (NLP)
é Information Extraction "
Speech to Text s . Artificial
peec :
Text to Speech Intelligence
" Expert Systems (Al)

& Image Recognition

Planning, Scheduling & .
= Optimization
® Robotics

~, Vision
g

® Machine Vision




Artificial Intelligence Methods

¢ KNOWLEDGE BASED
— ISSUE: Speech understanding, Knowledge representation & acquisition
— MAIN: Expert system, Intelligent information search, Semantic network

4 DATA BASED
— ISSUE: Machine Learning algorithm, Big data
— MAIN: artificial neuro networks, deep learning

¢ REINFORCEMENT LEARNING
— ISSUE: Training algorithm
— MAIN: Markov decision processes learning, Q-learning, Policy Gradient Method



Artificial Intelligence Characters

_ Classic Al Simple Neural Network Biological Neural Network

Examples

Associated terms

Data sources
Training

Outputs

Batch vs. Conti. Learning

Need to know what you
are looking for

Many individual models
Biological basis

Provides roadmap to
machine intelligence

WATSON Deep Learning

Expert systems Artificial Neural Nets(ANN), Machine
Learning

Rules from experts Large datasets

Programmed by experts Derived from labeled databases

Answers to questions Classification

Batch Batch

YES Requires labeled data

HARD HARD

NONE Simple

NO NO

Hierarchical Temporal Memory(HTM)

Machine intelligence

Data streams
Derived from unlabeled data streams

Prediction
Anomaly detection
Classification

Continuous

NO

Easy
Realistic

YES



Technologies for Artificial Intelligence
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The National Strategic Plan-Whitehouse Report

€ Strategyl: Make long-term ® Strategy5: Develop shared public
investments in Al research datasets and environments for Al
@ Strategy2: Develop effective training and testing
methods for human-Al @ Strategy6: Measure and evaluate Al
collaboration technologies through standards
# Strategy3: Understand and address and benchmarks
the ELSI(ethical, legal, and societal € Strategy7: Better understand the
implications) national AI R&D workforce needs

® Strategy4: Ensure the safety and
security of Al systems



IBM Watson Health

€ IBM Watson Health-Cognitive Healthcare Solutions
— IBM Watson for oncology
— Watson Care Manager
— Life sciences
— Value-based care
— Imaging
— IBM Watson Health-Genomics




IBM Watson for oncology

€ Multiple interpretations of a question QUESTION

ExtE tHERAA7IR?

@ Search the Text document from sources QUESTION
Linguistic Classification
Matchin
* T d
@ Prepare the candidate answers TN
+ Candidate
Answers
@ Scoring the sources
véxcellentm
- ood
¥ Combine scores and answers Dsatisfactory w
Scorln(;ol\';lethods / Combine
Scores & Answers
® Suggest ranked answers l

98% | \
92% | | Ranked Answers

85% | J




Introducing of IBM Watson for oncology

@ Only India allow consultation with 50
Watson for oncology to be made

available to the patient in real life

€ Another countries use the Watson for - 16
oncology as a reference, not a replace 5
. 1 1 1 1 1 1
physicians
@ > @ R 2 o > X QO
C‘\\o R \9& \&9@ 0&6 ng'b ‘\006 ézQ'b Sgo 6\\00
€ But, Watson for oncology help lower rate &6‘ ¢ eé&“ & T
- o " N
of misdiagnosis clearly &

@ Improving the quality of medical service



Regulation of Artificial Intelligence in KOREA

¢ IBM Watson training at 2013
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for known paper.
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Artificial Intelligence VS Regulation

@ General principle
— to protect public safety
— requires collaboration between agency leadership, existing regulatory
framework and regulatory practices generally, and technical expert

® Need to be adapted to the addition of Al
— Increase the cost of compliance
— Slow the development or adoption of beneficial innovation
— Policymaker should consider



Artificial Intelligence AND National Insurance

@ Artificial Intelligence should be developed by National Strategic Plan as a
medical device
— US has a NSTC subcommittee dedicated to Al and machine learning with
‘The national Artificial Intelligence R&D Strategic Plan’

@ Evidence level of Artificial Intelligence is very low

® Should apply medical insurance fee as a health technology supporting
clinical decision



Conclusion

Artificial Intelligence will be not replace physicians
® Because, propose of development is supporting physician

¢ However, If physician does not study and use artificial intelligence, he will
get away

Artificial Intelligence need Regulation & National Insurance
® Security, Private information, Public safety

® Increase the cost of compliance

¢ Slow the development or adoption of beneficial innovation
@ Pay for improving the quality of medical service by Al
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