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Artificial Intelligence: Timeline and Some
Mind Blowing Examples

NCREE-NTUCE Joint Al Research Center




Artificial Intelligence (A.l.) Timeline

/A.l. TIMELINE

1950 1955 1961 1964 1966 AL~ 1997 1998

a chess- Cynthia Breazeal at MIT
playing computer from  introduces KISmet, an

Computer scientist Term ‘artificial First industrial robot, Pioneering chatbot The ‘first electronic WI NTE R Deep Blue,
Alan Turing proposes a  intelligence' is coined Unimate, goes to work  developed by Joseph person’ from Stanford,
test for machine by computer scientist,  at GM replacing Weizenbaum at MIT Shakey is a general- IBM defeats world chess emotionally intelligent
intelligence. If a John McCarthy to humans on the holds conversations purpose mobile robot ;40 014 champion Garry robot insofar as it

machine can trick describe “the science assembly line with humans that reasons about Kasparov detects and responds

Many false starts and
dead-ends leave A.l. out

humans into thinking it~ and engineering of its own actions to people’s feelings
is human, then it has making intelligent
intelligence machines”

{ -0+ AlphaGo |

4

1999 2011 2011 2014 2016 2017

Sony launches first First mass produced Apple integrates Siri, IBM's question Eugene Goostman, a Amazon launches Alexa, Microsoft's chatbot Tay  Google's Al AlphaGo

consumer robot pet dog autonomous robotic an intelligent virtual answering computer chatbot passes the an intelligent virtual goes rogue on social beats world champion
AIBO (Al robot) with vacuum cleaner from assistant with a voice Watson wins first place  Turing Test with a third  assistant with a voice media making Ke Jie in the complex
skills and personality iRobot learns to navigate interface, into the on popular $1M prize of judges believing interface that completes inflammatory and board game of Go,
that develop overtime  and clean homes iPhone 45 television quiz show Eugene is human shopping tasks offensive racist notable for its vast
Jeopardy comments number (2'7°) of
possible positions

Source: https://digitalintelligencetoday.com/artificial-intelligence-timeline-infographic-from-eliza-to-tay-and-beyond/
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Alpha Go, March 2016

https://hbr.org/2016/03/alphago-and-the-declining-advantage-of-big-companies
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2014 2015 2016 2017

Increasingly realistic synthetic faces generated by
Generative Adversarial Networks (GANS)

Brundage et al. (2018) https://maliciousaireport.com/
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Google Home Mini: Home Voice Assistant

Source: https://www.youtube.com/watch?v=14617mekCAo
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Artificial Intelligence: Best Practice
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Artificial Intelligence
Machine Learning & Deep Learning

ARTIFICIAL
INTELLIGENC

MACHINE
LEARNING

DEEP
LEARNING

1950’s 1960’s 1970°s 1980’s 1990°s 2000's 2010's

Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.

Source: https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/



Al vs Data

Rules ——

Classical
Data ——| Programming

(Rule-based)

— Answers

Machine Learning

Data | Machine

Learning
Answers ——» (e.g., Cat or Dog)

(Model)
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Machine Learning

Data —» :
Machine Rules

Answers ——» Iearnmg (e.g., Cat or Dog)

(Model)
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Artificial Intelligence @ NCREE
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http://AIEngineer.tw

Mission
* Advance engineering practice with Al.
* Train next-generation engineers in Al era.
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BRRE2r LZEEH (2018)

Machine learning is a sub field of Al It arises from this question: rather than programmers crafting

data-processing rules by hand, could a computer automatically learn these rules by looking at data?

Rules Classical

Data —| Programming

—= Answers

Modal (Md-bs«-.ﬁ'cd Ma.,&ﬁ)

& 23R e

Data : Machine
Answers learning
e Mr:‘h'r‘.ﬁ A BMS / {!_ Pﬂ!(a{

Fundamentally, machine learning involves building mathematical models to help understand data.
"Learning" enters the picture when we give these models tunable parameters that can be adapted to
e
observed data; in this way the program can be considered to be "learning" from the data. Once these
peth il
Ishavb‘ reviously se ata, they can be -m nderstand aspects of

NCREE-NTUCE Joint Al Research Center
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The Chi-chi Earthquake
Sep. 21, 1999

Wu Feng Primary School

NCREE-NTUCE Joint Al Research Center
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ML-based Seismic Capability Evaluation

Data Preprocessing

!

Data Resampling .

RAW Smote CUS COS CBS

l . .D
is

Classifier Selection

SVC Eapdom XGBoost
Forest » '

e &
L]
32
0.2 03 o4
xy

Performance Evaluation

COS: Cluster-based over-sampling
CUS: Cluster-based under-sampling
CBS: Cluster-based smote

NCREE-NTUCE Joint Al Research Center



The Performance on Classifications

Support Vector Classifier (SVC)

raw SMOTE CUS Ccos CBS
avg No. of minor instance 785 4648 772 4357 4693
avg No. of major instance 4649 4648 948 4665 4661

instance ratio

0.169 1.000 0.814 0.934 1.007

fl-score

0.806 0.789 0.779 0.847 0.847

Random Forest (RF)

raw SMOTE CuUsS Cos CBS
avg No. of minor instance 781 4661 775 4034 4657
avg No. of major instance 4653 4661 948 4646 4648

instance ratio

0.168 1.000 0.817 0.868 1.002

fl-score

0.846 0.859 0.792 0.862 0.860

Extreme Gradient Boosting (XGBoost)

raw SMOTE Cus COS CBS
avg No. of minor instance 770 4651 781 4427 4670
avg No. of major instance 4664 4651 947 4649 4651

instance ratio

0.165 1.000 0.825 0.952 1.004

fl-score

0.844 0.850 0.795 0.852 0.859

NCREE-NTUCE Joint Al Research Center
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Experiments/Computations
\

_ 4
Data Generation

Structures ) Seismic Resilience

J \

J

Instant Prediction via Supervised Learning

A 2 5 1 81
XGBoost Method

Rl ZE | FEA

BEE
Bullding ZF el S
Clessifioation
15 47 2240
GES

NCREE-NTUCE Joint Al Research Center



e 1 Y B A1 2 3k, T 72 SK A= ¢

NCREE-NTUCE Joint Al Research Center



B B L S e i ik 2 R R R A

NCREE-NTUCE Joint Al Researc h Center



N Y Al AT N
=) SINOTECH Encmeenm CONSULTANTS, LTD.

http://www.sinotech.com.tw/
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Image Semantic Segmentation: Google Deeplab V3 +

L Ty L R o
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https://github.com/tensorflow/models/tree/master/research/deeplab
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Spacing
Calculation

800 1000 1200
DDDDD

python matlab to python matlab to python
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Artificial Intelligence: Trend
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Progress in Al (wiki)

https://en.wikipedia.org/wiki/Progress_in_artificial_intelligence

* Super-Human

— Chess, Go
— Driving a car
Par-Human

— OCR, Classification of images

® Sub-Human

— Handwriting recognition

— Translation
— Speech recognition

* "nearly equal to human performance”
— Natural Language Understanding

"

15
: |||I

2011 2012 2013 2014 2015

L=

Progress in machine classification
of images

The error rate of Al by year. Red line -
the error rate of a trained human

“difficult to solve without contextual knowledge”

— Many challenging problems for Al !!!
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Andrew Ng =& % (2019.08.27 What’s Next
in Al
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Introduction

Al next step is its rise
outside the software industry.
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“Louis, I think this is the beginning of a beautiful friendship,”
- Humphry Bogart to Claude Rains in Casablanca, 1941

| hope this is the beginning of a beautiful
friendship between you and Al.

Thank you very much for your attention.

NCREE-NTUCE Joint Al Research Center




