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1. What is Machine Leaming?
2. Whatis iﬂte”igence?

3. How do we determine it a machine is inte”igent’?
4. How do machines learn?

5 Where is Machine Leaming used now?

6. Will machines ever be like (match) the brain?

7. Machine | earning & The Future
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Machine Leaming

~ MI covers the areas of machine learning and artificial
- intelligence - and the ways they are applied.

~ Machine Intelligence (M) refers to the ability of
~ machines to learn without explicit programming.

~ First hype cycle in the 1950s, but we have now entered a
~ transitional phase in which advanced computational

- power and neural networks are allowing MI to realize its
~ potential.



https://disruptionhub.com/ai-expectation-reality/
https://disruptionhub.com/ai-expectation-reality/

Machine Leaming
We have three levels of Al/M:
1. Artiticial lnte”igence

2. Artificial General lnte”igence
3. Artiticial Sul:)er lnte”igence
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Machine Leaming

1. What is Machine Leaming?
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2. What exad:ly IS inte”igence?
5. How do we determine it a machine is inte”igent?

4 How do machines learn?

o Where is Machine Leaming used now?
6. Will machines ever be like (match) the brain?
7. Machine | earning & The Future
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What is lnte”igence?

9y o , Wechsler Intelligence Scale for Children—Fifth
Deviation 1Q Edition (WISC-V) 1Q classification
IQ Range ("deviation IQ") 1Q Classification!3*
130 and above Extremely High
120-129 Very High
— 110-119 High Average
5665 6045 1685 8605 96105 106-115 116-135 196185 136143
a3 V1 s8¢  u¢ s9s  mas .08 238 s 90-109 Average
Fia. & DISTRIBUTION OF I Q'S OF 905 UNSELECTED CHILDREN, 80-89 Low Average
5-14 YEARS OF AGE
70-79 Very Low
69 and below Extremely Low

The current scoring method for all IQ tests 1s the "deviation 1Q". In this method, an 1Q
score of 100 means that the test-taker's performance on the test is at the median level of
performance in the sample of test-takers of about the same age used to norm the test.

IQ of 115 1s one standard deviation above the median performance; likewise, 85 is one
standard deviation below the median.

85-115 accounts for 2/3 of all individuals

https://listovative.com/top-12-people-highest-ig-world/



https://listovative.com/top-12-people-highest-iq-world/
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I. What is Mac
2. What is inte |igence’?

Nine Leaming?

5. How do we determine it a machine is inte”igent?

4 How do machines learn?

5. Where is Machine Leaming used now?
1 6. Will machines ever be like (match) the brain?
7 Machine | earning & The Future
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5. How do we determine

it a machine is intc—:”igent?

Alan Turing
1912-1954

Turing Test:

“A computer would deserve
to be called intelligent 1f it
could decide a human into
believing it was a human.”
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Movie: Ex Machina
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l . What is Machine | earning?
| 2 What exactly IS inte”igence?

e

1 5. How do we determine it a machine is inte”igent?

4 How do machines learn?

g 5. Where is Machine Learni ng, used now?
1 6. will machines ever be like (matc]n) the brain?
7. Machine | earning & The Future
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4. How do machines learn?

Ray Kurzweil:

The cutting edge of the project to
understand, model, and simulate the human
brain 1s to reverse-engineer the cerebral
neocortex, where we do our recursive
hierarchical thinking.

The cerebral cortex, which accounts for 80
percent of the human brain, is composed of
a highly repetitive structure, allowing
humans to create arbitrarily complex]...]”

HOWTO

CREATE
MIND

THE SECRET OF
HUMAN THOUGHT REVEALED

RAY KURZWEIL




~ tion:

- Horizontal crossbar:

Southeast to north-central connec-

Leftmost vertical line:

Concave region facing south:

Bottom horizontal line:

Top horizontal line:
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Middle horizontal line:
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4. How do machines learn?

Ranvier

2 Basic Neuron Design

Dendrites

Axon
Hillock

Myelin

92001 HowStuffWorks
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4. How do machines learn?

Al 56
In order to understand how the brain’s
(ancl then a ComPuter’s) amazing abilitg to

cicatle hugelg COmPICX sgstems ]Z)BSCCl on

relativelg smal inPut) we need to look at its

clesign Principles




Cellular Automaton . . .

a computational mechanism that (for example)
dictates how each cell in a grid changes color grid
based on the color of adjacent or nearby cells
according to a specified rule.

For example:

L with 1L neighbors =D

L with 2 or 3 L neighbors 2L
L with 4-8 L neighbors 2D
D with 3L neighbors 2L

e T e, e o e ST T T ——— =
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THE CONWAY’S GAME OF LIFE
IS A FAMOUS CELLULAR
AUTOMATA




Machine Leaming

“Watson understands nothing. It’s a bigger steamroller.”

— Noam Chomsky

Does it actually matter if a machine UNDERSTANDS
anything or indeed IS INTELLIGENT??
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Machine Leaming

Wl’)g is that intcrcsting?

...avery simple set O1C rules can generate

complex ranclom Pa’tterns (CI"IBOS ancl OFC!CF in t]"IC same SHStCITD

.. .in case of the brain:
A small amount of sPeciFic:ation in the genome ends up with a

complexit9 that is a billion times greater

¥ A T I e A e g e o



Still awake?

Awesome!
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Machine Leaming

3 B 5
i What s Machine l_eammg?

2. What is inte ligence?

5. How do we determine it a machine is inte”igent?
4. How does a machine learn?

5. Where is Machine Learning used now?

6. Will machines ever be like (matclﬁ) the brain?

7. Machine | earning & The Future
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4. How do machines learn?

First, IBM Watson beat the Jeopardy masters
hands-down (2011)

Then, Google’'s DeepMind (2014) beat chess world
champion Garry Kasparov in a set of chess games

[T ][] [ ]
PO aEo o
And Google’'s AlphaGo (2016) defeated Lee Sedol, : r, B
one of the world’s best players of Go, a board game H é f?:“ :
so complex that computers had not been expected oo Te el T
to master it until 2025 ol :
T e H P60
l l [ 11

W Ny,

T P S ST
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Machine Leaming Usages

“DCCP |eaming” a”ows sgstems to Ieam and improve 139 CT’UﬂCl"ﬁﬂg lOtS O{:

examples rather than being explicitlg Programmecl (“instead of People

writing software, we have data writing software”).

LIS5AGES:

=40 power internet search engines

< blOC‘( sPam (o

2 suggest e-mal

~ translate web

mails

rePIies

DAa gCS

= recognize voice commands
_ detect credit-card fraud

_ steer selt-d riving cars

Ex.: Image recognition:
2O 2% correck |abeling of
images ( humans, the average is
95%).

2012: 85% accuracy (bﬂ deeP
leaming).

2015 (ImageNet): 96% accuracy
(surpassing humans for the first

time)




Natural Language Processing

e Speech technologies
— Automatic speech recognition (ASR)
— Text-to-speech synthesis (TTS)
— Dialog systems
* Language Processing Technologies
— Machine Translation
— Information Extraction
— Information Retrieval
— Text classification, Spam filtering.




Others..

* Computer Vision:
— Object and Character Recognition
— Image Classification
— Scenario Reconstruction etc.

e Game-Playing

— Strategy/FPS games, Deep Blue etc.

* Logic-based programs
— Proving theorems
— Reasoning etc.




This is your pilot speaking.
I'm working from home today
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; Machine Learnin o

l 1. What is Machine | earning?
| 3 2. What is inte ligence?
|
5. How do we determine it a machine is inte”igent?

4 How does a machine learn?

5 Where is Machine Leaming used now?
6. Will machines ever be like (match) the brain?
7. Machine | earning & The Future
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Machines vs. Brains

It’s a matter of
SRR
The brain processes approx. 10" IPS (100 trillion)

Fastest PC has approx. 101 |PS
Needs to increase 1,000X

MEMORY

The brain has approx. 10V b memory
Biggest PC has approx. 105 B (100 Th)
Needs to increase 10,000X

Increase from 2000-2019: 1 million times
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Machine Learning & The Future

The Conﬂuence/ synergy of all these NT* areas:

5 levels of Al

Robotics

Synthetic biologg/genome
Computational science
Cloud/ Big Data Analgtics
Au gmentecl Realitg

Nanotechnologg
loT

Te|e~l:>rescnce/ holographic

communication

Collective lnte”igence

Blockchains
3D /4D Printing
Drones, Driverless cars

Conscious tec}mologg
The Semantic Web

The future isjust around the corner!

* NT: New Technologies

e - - ——— —




Machine Leaming & The Future

1,000,000,000
100,000,000
<.
10,000,000 ./
1,000,000 *e
100,000 )/
>
*
5 10,000
Q L 2
c 1,000
[
Q 100
10
"™

Annualized
Growth Rate

ivity

Int tC
(Bits Per Second)

Moore’s | aw and Nielsen’s |_aw

4

Al morphing into AGI|

Nielsen's law Internet bandwidth 50%

+ Moore's law Computer power 60%

ComPutati0ﬂa| science

4

Sgnergg with the NT areas

- will change what we think is Possible

Compound
Growth Over
10 Years

S7x

100x
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ht’ts: / ou’tu.be ZrG PuUQsD'o

Human Augmentation: Al-Brain Interface

(Elon Musk: The Neural Lace)



https://youtu.be/ZrGPuUQsDjo

B e e

Where are we headed?

The moral issue:

will all the good things said, there’s fear

that Al poses an existential threat to

humanitg) because suPerinte”igent
comPuters might not share mankind’s goals

and could turn on their creators, Violating

Asimov’s 3 laws.

¥ A T I e A e g e o



Asimov’s Laws (1942) L oW
1920-1992

First Law
A robot may not injure a human being or, through inaction,
allow a human being to come to harm.

Second Law
A robot must obey the orders given it by human beings except
where such orders would conflict with the First Law.

Third Law
A robot must protect its own existence as long as such
protection does not conflict with the First or Second Laws.

- 3 - g I e - e T g PO > . T R P e s 7 It e B P— - - - ———— e T
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Interesting sources:

* How Al can enhance our memory, work and social lives w/Tom Grube
(ACOIOGEE expert): htt!:)s: o goutu.be/ DJIMhz7ZJIPvA (10 min)

* Interview with Elon Musk (5 min) on All:
ht‘cps: / /WwWw. youtu be.com/watch?v=ZrG PuUQsDJiOEyFeatu re=youtu. be

* Machine lnte”igence: htt!:)s: ol app. getlpocket.com /read/2508%%5825

* Game of life l’IttPS: // www.goutube.com 7. watch?v=Xcu]5inOPw~
E&NR=] &Feature:Fva
and https: / /WWw. goutube.com /watch?featu rezngpc‘:yszngl CFQawE&NR=]

S https: / /Www. goutube.com i watch?feature=endscreen&NR=1&v=wN Yy !:)W~
asCmE

Making Photos move and talk:
https: / /techcrunch.com/2019/05 /22 /mona-lisa-frown-machine-learni ng-
bri ngs~old~!oai ntings~a ﬂd~!3hotos~to~|hce/ ?

utm sourcezpocketé»utm medium=email&utm campaignzpockethits



https://youtu.be/DJMhz7JlPvA
https://www.youtube.com/watch?v=ZrGPuUQsDjo&feature=youtu.be
https://app.getpocket.com/read/2508335825
https://www.youtube.com/watch?v=XcuBvj0pw-E&NR=1&feature=fvwp
https://www.youtube.com/watch?v=XcuBvj0pw-E&NR=1&feature=fvwp
https://www.youtube.com/watch?v=XcuBvj0pw-E&NR=1&feature=fvwp
https://www.youtube.com/watch?feature=fvwp&v=C2vgICfQawE&NR=1
https://www.youtube.com/watch?feature=endscreen&NR=1&v=wNypW-aSCmE
https://www.youtube.com/watch?feature=endscreen&NR=1&v=wNypW-aSCmE
https://www.youtube.com/watch?feature=endscreen&NR=1&v=wNypW-aSCmE
https://techcrunch.com/2019/05/22/mona-lisa-frown-machine-learning-brings-old-paintings-and-photos-to-life/?utm_source=pocket&utm_medium=email&utm_campaign=pockethits
https://techcrunch.com/2019/05/22/mona-lisa-frown-machine-learning-brings-old-paintings-and-photos-to-life/?utm_source=pocket&utm_medium=email&utm_campaign=pockethits
https://techcrunch.com/2019/05/22/mona-lisa-frown-machine-learning-brings-old-paintings-and-photos-to-life/?utm_source=pocket&utm_medium=email&utm_campaign=pockethits
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