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STORY TIME: “BUT | WORE THE JUICE!




J’ll"

STORY TIME: “BUT | WORE THE JUICE!”

* 1995, Pittsburgh (US), a man name Wheeler had an idea...

THEREFORE......




STORY TIME: “BUT | WORE THE JUICE!”

O
® But they saw this—why?222
. . E q.ss\g\

. g
n !
- —

®* When they caught him, he kept yelling “But | wore the juicell”




STORY TIME: “BUT | WORE THE JUICE!”

® Dunning-Krueger Effect—"You don’t know what you don’t know, but you really

feel like you do.”

Confidence

Competence




DISCUSSION QUESTION 1

How might this story relate to the field of Al?

What implications/lessons are there for us?




ACTIVITY: WHAT IS A CAT?
INSTRUCTIONS

®* FIRST—forget everything you know about the concept of a “cat”

® Look through the first ten photos, and try to “learn” what you believe a cat

should look like based on the labelled images. (2 minutes)




DISCUSSION QUESTION 2

In your notes, write down each new detail you notice about

this concept called “cat” (remember, you wiped your
memory so all this is COMPLETELY new).




CAT2 (Y/N) IMAGE CAT2 (Y/N)

TRAINING DATA (ANSWERS GIVEN)




CAT2 (Y/N) IMAGE CATZ (Y/N)
TRAINING DATA (ANSWERS GIVEN)




ACTIVITY: WHAT IS A CAT¢?
INSTRUCTIONS

® Look through remaining photos
® Label each photo you believe has a cat as “Y”
® Label photos without a cat as “N”.

(3 minutes)




DISCUSSION QUESTION 3

In your notes, for each numbered photo, write down both
your answer and a few details from your discussion question

2 (the training set) that led you to this answer.




ANSWER “Y” |[F THE IMAGE CONTAINS A CAT, AND “N” IF IT DOES NOT




ANSWER “Y” |[F THE IMAGE CONTAINS A CAT, AND “N” IF IT DOES NOT




ANSWER “Y” IF THE IMAGE CONTAINS A CAT, AND “N” IF IT DOES NOT
- T (g2




DISCUSSION QUESTION 4

Was it easier or harder than you first thought to describe

what makes a cat a cat?




POST-EXERCISE THOUGHTS

® Consider whether the training set might contain some bias for how to
differentiate photos of cats. Is it possible that the training set is causing some
patterns to be picked up as false positives?
®* Paw photo (hint—look at the training set)
* Glowing eyes

® Cat food bag

N What-about the fishe! VVIIY |||.|g||| theAlcall them fish? e




DISCUSSION QUESTION 5

What might this teach us about how to (and how NOT to)
train Al?




J’ll"

NOW WE HAVE (RE)LEARNED WHAT A CAT LOOKS LIKE...
WHAT DOES THIS HAVE TO DO WITH Al¢

https:/ /towar: dsdatasci ience.com/wit-is- image-classification-8e/832235ach

~ CAT=YES -
(PROBABLY)




Al HISTORY AND OVERVIEW




Al TIMELINE

First
mechanical
calculating

machine built
by French
mathematician
and inventor
Blaise Pascal.

First design
for a
programmable
machine,

by Charles
Babbage and
Ada Lovelace.

Foundations of
neural networks
established by
Warren McCulloch
and Walter Pitts,
drawing parallels
between the brain
and computing
machines.

Alan Turing
introduces a
test—the Turing
test—as a

way of testing
a machine’s
intelligence.

‘Artificial
intelligence’ is
coined during a
conference devoted
to the topic.

ELIZA,

a natural
language
program,

is created.
ELIZA handles
dialogue on any
topic; similar
in concept

to today’s
chatbots.

iRobot launches

Google builds
the first self-
driving car to
handle urban

conditions.

Roomba, an
autonomous vacuum
cleaner that avoids
obstacles.

Computer
program Deep
Blue beats
world chess
champion Garry
Kasparov.

Feigenbaum
creates expert
systems

which emulate
decisions of
human experts.

IBM’s Watson
defeats champions
of US game show
Jeopardy!

Personal assistants like Siri,
Google Now, Cortana use speech
recognition to answer questions
and perform simple tasks.

lan Goodfellow comes
up with Generative
Adversarial

Networks (GAN).

https://qbi.ug.edu.au/brain/intelligent-machines/history-artificial-intelligence

AlphaGo beats
professional
Go player Lee
Sedol 4-1.

Most universities
have courses

in Artificial
Intelligence.




DISCUSSION QUESTION 6

If | told you that Al is designed to solve TWOQO problems,

what do you think those problems are?




Clarke's Third Law: Any sufficiently
advanced technology is indistinguishable
from magic.

(Arthur C, Clarke) | don’t think | ordered
this... but | needed it.

izquofes.com




Three waves of Al

A DARPA Perspective

rich, complex and subtle information

on Artificial Intelligence SRR o Handcrafted Knowledge
John Launchbury s Statistical Learning

Director 120, DARPA reason

to plan and to decide

'1

Artificial intelligence is a programmed ability to process information

N ———

"The science and engineering of making intelligent machines."

"The ability of a digital computer or computer-controlled robot to perform tasks
commonly associated with intelligent beings.”




PES OF ARTIFICIAL INTELLIGENCE

DEEP LEARNING MACHINE LEARNING
PREDICTIVE ANALYTICS [

TRANSLATION NATURAL LANGUAGE PROCESSING
CLASSIFICATION, CLUSTERING /|
INFORMATION EXTRACTION
SPEECH TO TEXT SPEECH
TEXT TO SPEECH /

INFERENCE ENGINE EXPERT SYSTEMS
KNOWLEDGE BASE /

REDUCTION PLANNING, SCHEDULING, OPTIMIZATION

CLASSICAL 7

PROBABILISTIC, TEMPORAL

REACTIVE MACHINES ROBOTICS
LIMITED MEMORY
THEORY OF MIND, SELF-AWARE
IMAGE RECOGNITION
MACHINE VISION / ® ..

Tn'rellec’ryx




DISCUSSION QUESTION 7

There are three key terms in defining Al:
® Artificial Intelligence

®* Machine Learning

®* Deep Learning

How do you think these three items relate to each other?




Machine Learning

Deep Learning

A subset of Al that

The subset of machine learning includes abstruse
composed of algorithms that permit statistical techniques
software to train itself to perform tasks, that enable machines
like speech and image recognition, by to improve at tasks
exposing multilayered neural networks to with experience. The
vast amounts of data. category includes

deep learning

https://www.geospatialworld.net/blogs/difference-between-ai%EF%BBYBF-machine-learning-and-deep-learning /

Artificial Intelligence

Any technique that
enables computers
to mimic human
intelligence, using
logic, if-then rules,
decision trees, and
machine learning
(includingdeep
learning)




Meaningful
Compression

Big data

s Dimensionality
Visualistaion

Reduction

Recommender

Unsupervised
Systems

Learning

Clustering
Targetted
Marketing

Customer
Segmentation

Real-time decisions

Robot Navigation

Structure
Discovery

Image
Classification

Idenity Fraud
Detection

Feature
Elicitation

Supervised
Learning

METQITE
Learning

Population
Growth
Prediction

Game Al

Reinforcement
Learning

Skill Acquisition

Learning Tasks

https://blogs.oracle.com/datascience /types-of-machine-learning-and-top-10-algorithms-everyone-should-know-v2

Classification

Customer Retention

Diagnostics

Advertising Popularity
Prediction
Weather
Forecasting

Regression

Market
Forecasting
Estimating
life expectancy




GOVERNMENTS ARE CATCHING UP
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Al IS PROGRESSING FAST

Technique: Image-GPT
June 2020

L ol )
L il '; ‘ ll Technique: VQ-VAE

December 2020

Source: [Esser and Rombach, Ommer 2020]




Al STRENGTHS AND WEAKNESSES




TO WORK, AN Al MODEL NEEDS: /

® Data (more data usually allows more advanced Al)
* Ability to process data into information

* Ability to make sense of as many variables as possible, including their

relationships
® Ability to improve decision making over time

® Ability to reason why it made a decision, how good that decision was, why it

might be wrong, and the consequences if it is wrong




DISCUSSION QUESTION 8

From the last slide, which item is often impossible (for now)?
TO WORK, AN Al MODEL NEEDS:

® Data (more data usually allows more advanced Al)
* Ability to process data into information

® Ability to make sense of as many variables as possible, including their

relationships
® Ability to improve decision making over time

*® Ability to reason why it made a decision, how good that decision was, why it

might be wrong, and the consequences if it is wrong




SO—AI IS REALLY GOOD AT A FEW KEY THINGS...

Meaningful
Compression

Big data

" Dimensionality
Visualistaion

Reduction

Recommender

Unsupervised
Systems

Learning

Clustering
Targetted
Marketing

Customer
Segmentation

Real-time decisions

Robot Navigation

Structure
Discovery

Image

TN Customer Retention
Classification

Feature
Elicitation

Idenity Fraud

Diagnostics
Detection agn

Classification

Advertising Popularity
Prediction
Weather
Forecasting

Supervised
Learning

Regression
Population
Growth
Prediction

METIIE
Learning

Market
Forecasting
Estimating
life expectancy

Reinforcement
Learning

Skill Acquisition

Learning Tasks

https://blogs.oracle.com/datascience /types-of-machine-learning-and-top-10-algorithms-everyone-should-know-v2




BUT STILL HAS A WAY TO GO FOR
TWO BIG REASONS

1 The biggest risk of using A.l. is the higher THE PRICE OF

,[fj‘
Nt

- S INACTION IS FAR
J —
cost of a fallure m?asured bY an irrational GREATER THAN THE
O human bias--consider the driverless car COST OF MAKING A

version of the Murder Game MISTAKE.
...but not with Al

QUOTEHD.COM

"
¥

] Statistically impressive,
Ay Uk

2 f; but individually unreliable

. 7
ayou oy is holding
a baseball bat

S ';f;i
What if an Al robot surgeon
makes a similar mistake?
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DISCUSSION QUESTION 9

What is an example where Al could be a significant benefit

to society, but a major disaster if it failed even a few times?




Al TRUSTWORTHI

! EC Ethical Guidetines P E ASA Trustworthy Al building-blocks

Al
e
Non discrimination and fairness
Top 5 EASA Al Reagirh
1 1 b . | and envir ental
Objectives ¢

. Develop a human-centric Al Trustworthiness framework

@ Make EASA a leading certification authority for Al

@ Support European Aviation leadership in Al

@ Contribute to an efficient European Al research agenda

® Contribute actively to EU Al strategy and initiatives https:/ /www.easa.europa.eu/ai
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APPLICATION:
VISUAL INSPECTION FOR QUALITY CONTROL




VISUAL INSPECTION FOR QUALITY CONTROL

® Problem: For precision manufacturing with few defects, how do we ensure

quality, Al-driven quality inspection?
® For high quantity, this is straightforward
® For low quantity, this can be difficult

®* What “tricks” can be used to increase defect detection accuracy?




L F— - 3 = & =

P . o Image analysis
What RAPID machine learning can do 1 for high-accuracy classification support

Manufacturing industry ‘

‘ Conventional| OneClass Classification algorithm e 1‘|

|

il
Conventional surface inspection (pattern matching) | NEC RAPID machine learning surface inspections
Well-known deep learning (multi-class) (one class) Patent pending

1 - i 3 1 i 2
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Evaluation

NEC's Proprietary Technology enables us to classify defective products
by just collecting pictures of good products H
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Software optimized for Intel* processors
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Computational

Rapid Al adoption learning complexity Model size
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defect vs. simply labelling the part defective



GOOGLE CLOUD

et TECHNIQUE
©®®

! Datalabeling  Datatraining  Export model '

Manufacturing use cases

& e benary,_pregeocansed

IEIETISIBIEIBIEIE
Predicted Predicted
NG OK

True NG 95.10% 4.90%
_‘_"_"_“_“_1_"_""" ’ '

True OK 1.47% 98.53%

Performance

Key—Small details like alignment and edge
detection can increase accuracy drastically

Average inference latency  8.98 ms







Robotic arm for
multiple angle,
precise photos

]
TUDelft

| =
4 _E] 5
= Bl w

High def camera (possible
stereoscopic use)



DISCUSSION QUESTION 10

Predicted Predicted
NG OK

Average inference latency  8.98 ms

*ls 95-98% acceptable for spacecraft?
®* What could be done to improve these numbers?

®If this is best, what process changes ensure this is still useful?




A DAY AT THE MOONSHOT FACTORY :
SUPPLY CHAIN OPTIMIZATION/MANAGEMENT

» Problem: Need to coordinate hugely complex Bills of Material
(BOMs) with long lead times, low yield, and many layers of suppliers.

» Need to combine omniscience of the current situation, and oracle skills to
predict the most likely outcome.

» The key goals are to minimize surprises, and always know the most impactf

action you can take in any given moment.




Visualize: If you were an Omniscient Oracle, how would you run your businesse

Supervised
Regressio

Application: Shortest Time to Best Action
1. Forecasted schedule aft risk




Visualize: If you were an Omniscient Oracle, how would you run your businesse

Supervised
Regression

Application: Shortest Time to Best Action
1. Forecasted schedule at risk
2. Highlight concern with data

| IVF SLIH

[ Expert System

e
X




Visualize: If you were an Omniscient Oracle, how would you run your businesse

Supervised
Regressio

Application: Shortest Time to Best Action
1. Forecasted schedule at risk

2. Highlight concern with data

3. Pull context data based on prediction




Visualize: If you were an Omniscient Oracle, how would you run your businesse

Supervised
Regression

i

Application: Shortest Time to Best Action
Forecasted schedule at risk

Highlight concern with data

Pull context data based on prediction

View live feed, contact process owner

S

Classification

Unsupervised ]




Visualize: If you were an Omniscient Oracle, how would you run your businesse

Application: Shortest Time to Best Action

1. Forecasted schedule at risk

2. Highlight concern with data

3. Pull context data based on prediction S

4. View live feed, contact process owner —1FTr

VA

System in Action




QUESTIONS?




RESOURCES TO LEARN MORE

https: / /www.theverge.com/2018/2/28 /17063780 /google-ai-machine-learning-hub-crash-course-free

https: / /machinelearningmastery.com/regression-tutorial-keras-deep-learning-library-python/

http:/ /www.businessinsider.com /computer-program-taught-itself-walk-run-play-soccer-2017-8

https: / /www.reddit.com/r/videos/comments /6mwéul /googles deepmind ai just taught itself to walk/

https: / /www.kdnuggets.com /2016 /01 /seven-steps-deep-learning.html

https: / /www.toptal.com/machine-learning / an-introduction-to-deep-learning-from-perceptrons-to-deep-networks

https: / /www.mathworks.com/discovery /deep-learning.html

https: / /www.kdnuggets.com/2015/11 /seven-steps-machine-learning-python.html

https: / /www.youtube.com /watch2v=b99UVkWzYTQ

http:/ /www.iro.umontreal.ca /~bengioy /talks /DL-Tutorial-NIPS2015.pdf

http:/ /neuralnetworksanddeeplearning.com/chap 1.html
https: / /www.youtube.com /watch2v=962ILfW-8Jo

https: / /www.youtube.com/playlist2list=PLnnr 1 O8OWcbboN4WHeuis]WmeQHH9D Vg

http:/ /cs.stanford.edu/~quocle /tutorial1.pdf

https://jeremykun.com/2012/12/09 /neural-networks-and-backpropagation/

https: / /www.popularmechanics.com/science /health /a20967 153 /skin-cancer-artificial-intelligence-better-than-dermatologists /

Don’t forget me as a resource as well!
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