Artificial Intelligence \

A broader perspective

Current Trends in Al
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Google
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Google Search I'm Feeling Lucky
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LOGIC

(e.g. model expansion)
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Convolutionary neural networks
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Convolutional neural network
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28 x 28 filter mask
Image Local instead of Convolved Hidden units
receptive field designing it! (Feature Maps)
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Recommendation

« Given a sparse matrix of (user,item) preferences
« Predict new preferences

17,700 movies

The idea of Projection Visualization of PCA
u(uy, Uy, .., Uy )7 Principal comp. | Feate2 Principal comp
\areclnon 2 direction 1
T ' \ /
x0Ty \. z,)/ 480,000
i ,,
'.x(x (1“' ,\i",...,t“‘)r \. 9 /// o Xj users
A2 Test Data Set
70| X Feature 1 (most recent ratings)
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/// 21.2\ /
F -
\
PCA finds a linear projection of high dimensional data into a lower
dimensional subspace.
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Object-oriented programming

Access Modifier Class Name
v  Z

public class Vehicle {

Class Members

Instance 2 private int doors;
Varlables private int speed; < Class Body

private String color;

Class Members : :
PR 3 public void run(){

Method //Run method implementation.

}
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Natural language

TECHNOLOGY

A.L Is Doing Legal Work. But It Won’t Replace Lawyers, Yet. -+ S e n‘t | me n‘[ ana I yS | S

By STEVELOHR MARCH 19, 2017 o o o
\\
A\

Impressive advances in artificial intelligence
technology tailored for legal work have led

some lawyers to worry that their profession

° °
may be Silicon Valley’s next victim. A OVEAE + S l I m m a rI Z i lt I O n
: A Lesson of Tesla Crashes? Computer Vision

But recent research and even the people

working on the software meant to automate

legal work say the adoption of A.L in law
The Promise of Artificial Intelligence Unfolds
" in Small Steps

+ Classification & routing

firms will be a slow, task-by-task process. In
other words, like it or not, a robot is not about
to replace your lawyer. At least, not anytime

soon.

“There is this popular view that if you can
automate one piece of the work, the rest of the

job is toast,” said Frank Levy, a labor

economist at the Massachusetts Institute of

Technology. “That’s just not true, or only

+ Named entities, events

natural language processing has proved useful

in scanning and predicting what documents will be relevant to a case, for example.
Yet other lawyers’ tasks, like advising clients, writing legal briefs, negotiating and

appearing in court, seem beyond the reach of computerization, for a while.

“Where the technology is going to be in three to five years is the really interesting
question,” said Ben Allgrove, a partner at Baker McKenzie, a firm with 4,600
lawyers. “And the honest answer is we don’t know.”
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http://www.youtube.com/watch?v=g0TaYhjpOfo
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Alstudies.. |

1. the nature and mechanisms of intelligence
2. Using formal methods, an

3. Attempts to reconstruct it.
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Playing chess...
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In principle: learn flying, not the bird.

Do not copy the flapping wings

* Learn how a bird uses physics to fly

The question of whether a computer can think is no
more interesting than the question of whether a
submarine can swim -- Edsger W. Dijkstra
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It does not serve a single function

* It's a mishmash of techniques, methods & ideas

- It's always at the front of computer science and is in
continuous change

* It embodies the quest to express meaning in machines:
a number can represent anything!
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Waves of artificial intelligence

1. Manual coding

—s if-then-rules, ad-hoc
~ learn from human knowledge, not data

2. Formalizing intelligence

— reformulate in a structured way (e.g. search)

3. Learning from data

— statistical patterns

4. Learning from interaction

— learn what decisions to take from rewards
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Role of the human when designing Al

1. Manual ad-hoc coding (not really called Al)

TN - D>
N
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Role of the human when designing Al

2. Symbolic Al: learning from encoded knowledge

L 2 ,.'"r ’

formalism!!

build upon existing
implementations
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Role of the human when designing Al

3. Learning from data

what data to collect? how
to represent reality?

/‘_:P
"\/

what task to solve?

time n.risk navent  survival | $c e

5| 23 2 0913 00588 0.8
| | 08261 | 0079 |
9| 9 1 0.7826| 0086
12 | 13 | 1 07301 00916 ©
13| 17 | 1 05357 0.0253 |
18 14 1 0646 01011
23| 13 2 05866 0.1073 |
27 11 | 1 04965 | 01084
3| 9 04417 | 02095 |
31| g 0.3865 | 02083 |
33| 71 03313 | 02054 |
32| 6| 1 02761 0102
43| 5| 1 0.2208| 0.0954
a5 | | 1 0155 0086 O
; 2 00828 | 00727 | 00148 | 0.462

what algorithm &
preprocessing?
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Role of the human when designing Al

4. Learning from interaction (reinforcement learning)

ﬁWhat does “success” mean?
> impact on . o ‘L

environment
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TRENDS IN ML + ROLE HUMANS  §

from from from
knowledge examples interaction

Symbolic Al, > | Machine Learning, > Re:_nforcgment
learns to reason learns a mapping carning,
learns a policy
Human creates rules Humans annotate data Humans design success
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But it Is
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From a scope point-of-view

ARTIFICIAL INTELLIGENCE

The ability of a computer program or a machine to think like humans do.

MACHINE LEARNING

Subfield of Al giving machines the skills to learn from examples
without being explicitly programmed.

Examples: Fraud detection, marketing personalization, email classification

DEEP LEARNING

Specialized machine learning technique enabling
machines to train themselves to perform tasks.

Examples: Image classification, vehicle detection, sentiment analysis
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From an algorithmic point of view

scikit-learn
algorithm cheat-sheet

classification
¥ WORKING

Ensemble -
Classifiers NOT

WORKING

SGD

KNeighbors Classifier

Classifier

get
more
dy\°
235
? . samples

NO

ves regression
Bayes

'WORKING

o NOT -
P Text ™™ "= | <100K
svC

A
do you have
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e/
~ 3 YES

SGD .
ElasticNet
ves | category

EnsembleRegressors

YES
few features wor
) should be WORKING
important
NG RidgeRegression

NOT

Spectl‘al WORKING
= —
number of
s e categories

|
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From an outcome point-of-view

Seven spectrum of outcomes for Al

happening
now?

What do
you
recommend?

What should What can | What do |
| always expect to need to do
do? happen? id ¢ right now?
e / _—"\\
N\, 4 \
6 (\ LA
et _‘\ N\ / 2 | . .
4 ( > ¥ prevention Situational
o Y Prediction |\ JAwareness,
 Automation | WA 7

What do |
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@rwang0 #Al #DigitalTransformation 1
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From an application point-of-view

Top 10 Al Applications

Robot-
Assisted
Surgery”™

$40B

Connected
Machines

$14B
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Virtual Administrative Fraud Dosage
Nursing Workflow Detection Error
Assistants Assistance Reduction

$20B $18B $17B $16B

-

Clinical Trial Preliminary Automated
Participant Diagnosis Image
Identifier Diagnosis

$13B $5B $3B $2B

@

Cybersecurity

https://www.plugandplaytechcenter.com/reso
urces/ai-healthcare/

Yy @aibrussels
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From an added-value perspective

What steps is your business taking to improve customer experience? Pick your top 3.

Delivering personalised Creating personalised Assessing and optimising Identifying up / cross-sale
offers marketing / ad campaigns marketing / ad campaigns opportunities
Re-engaging customers Identifying new business Improving data analytics

opportunities

https://www.adobe.com/uk/artificial-intelligence/business-readiness-tool.html?sdid=
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From research field point-of-view

ttps://medium.com/appanion/a-five-minute-
ide-to-artificial-intelligence-c4262be85fd3

Supervised h
Learning ; u

{ Reinforcement
Learning

-
x
o
0
0
0
0
o
0

. Computer
. vision

_ Computer *

“~.,, audition

0
o
e
0
0

Machine ™., e Unsupervised

Learning

Software
assistants

Physical motion
and manipulation

Logic and

Planning probability Cognitive
. : theary domains
Scheduling Ontologies ':5 g_’gg‘;& s
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Al is all about representations

Symbolic (“top-down”): good-old-fashioned Al

 concepts understandable by humans
« manipulation of these concepts
 good in creating new knowledge (in a well contained domain)
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What is a chair? (part 2)

Subsymbolic (“bottom-up”)

« “raw” measurable data, e.g. from sensors
» robust, good for ill-defined (simple) tasks
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Example: meeting room occupation [

temperature IR sensor

ol SN - e = Ve want to detect
| | e "~ automatically when the
= CNEaEs  classroom is occupied.

= Set up an experiment
to learn the relation!
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VUB

First look at sensor data

20 22

HISTORICAL DATA

20
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Nice: we can use Al to learn
the #persons in the room.

Used for decision making:

Rooms with <20 users/day
will be discarded.
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First look at sensor data

.o 2 |, .%  Theboard decides to cut
S AR [ s down energy. \What will
= 0 : happen to the predictions?
HISTORICAL DATA PREDICTIONS
ARTIFICIAL
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Energy saving = A/C off at night \

o 2| e 2 Negative #persons?! \What is
o\ [ s the consequence?
B N 0 0 .
g The model overgeneralized.
§ -10 -10
TRAINING DATA PREDICTIONS . .
Room will be discarded as
the sum < 20.
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AHA!

We know that the #persons
cannot be negative.




Strange... what happens here?

.o i 9 .. Room no longer in use?
e cappe e .
. mersonstobe  V @Iy cold outside?
>=0

0 The sensor input was
blocked and outputs 0.

Room will be discarded.
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Then summer comes... ‘

’ 2 22 A/C is shut off in summer.
A [ 20 °Cis no longer a
) reference.

0 0

We know the sensor is just a
proxy to measure t° increase
by human presence

B | ARTIFICIAL
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Algorithms have no idea of
the context, unless you tell
them so.




Data are a projection of reality

Which representation do you prefer to calculate a route?

‘I
N
i
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Q#4

When did Al start?
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Reality
... how we represent / think about it

... and how we perceive it
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Aristotle, Descartes, Leibniz

» We can represent reality as symbols
» And reasoning can represent our thinking

» Machines can perform reasoning
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Ada Lovelace ‘

[The Analytical Engine] might act upon other things
besides number, were objects found whose mutual
fundamental relations could be expressed by those
of the abstract science of operations...

Supposing, for instance, that the fundamental
relations of pitched sounds in the science of
harmony and of musical composition were
susceptible of such expression and adaptations, the
engine might compose elaborate and scientific
pieces of music of any degree of complexity or
extent.
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Russel, Godel, Turing, Shannon

Formal systems

Turing machines

Algorithms that work on representations to solve tasks

Cybernetics, information theory, systems theory
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(1950)

1. Zero-order approximation (symbols independent and equiprobable).

XFOML RXKHRJFFJUJ ZLPWCFWKCYJ FFJEYVKCQSGHYD QPAAMKBZAACIBZL-
HJQD.

2. First-order approximation (symbols independent but with frequencies of English text).

OCRO HLI RGWR NMIELWIS EU LL NBNESEBYA TH EEI ALHENHTTPA OOBTTVA
NAH BRL.

3. Second-order approximation (digram structure as in English).

in attacking other probless

ance. Some posibilities in this

ON IE ANTSOUTINYS ARE T INCTORE ST BE S DEAMY ACHIN D ILONASIVE TU-
COOWE AT TEASONARE FUSO TIZIN ANDY TOBE SEACE CTISBE.

tephone calls based oa

1 patterns.
i

mumerknl) mathematical

' . 4. Third-order approximation (trigram structure as in English).
ANguARD 10 anotler.
cisions in simplified  military

IN NO IST LAT WHEY CRATICT FROURE BIRS GROCID PONDENOME OF DEMONS-
TURES OF THE REPTAGIN IS REGOACTIONA OF CRE.

5. First-order word approximation. Rather than continue with tetragram, . .. , n-gram structure it is easier
and better to jump at this point to word units. Here words are chosen independently but with their
appropriate frequencies.

REPRESENTING AND SPEEDILY IS AN GOOD APT OR COME CAN DIFFERENT NAT-
URAL HERE HE THE A IN CAME THE TO OF TO EXPERT GRAY COME TO FURNISHES
., March 5, 1349, New THE LINE MESSAGE HAD BE THESE.

6. Second-order word approximation. The word transition probabilities are correct but no further struc-
ture is included.

THE HEAD AND IN FRONTAL ATTACK ON AN ENGLISH WRITER THAT THE CHAR-
ACTER OF THIS POINT IS THEREFORE ANOTHER METHOD FOR THE LETTERS THAT
THE TIME OF WHO EVER TOLD THE PROBLEM FOR AN UNEXPECTED.

ARTIFICIAL (1948)
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CASTER
WHEEL
rot
10 N MOTOR o 5 WHEEL
gri = 4
= . blau
rot grun  9run /
Abbildung 3: "Find a block which is taller than the
one you are holding and put it into the box".
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WHEN A USER TRAKES A PHOTO,
THE APP SHOULD CHECK WHETHER
THEY'RE IN A NATIONAL PPRK....

SURE, ERSY GIS LOOKUR
GIMME A FEW HOURS.

.. AND CHECK WHETHER
TtEPHOTDl&OFABlRD

I1L NEED A RESEARCH

% TEAMF\NDFIVE/YEF\RS

IN C5, IT CAN BE HARD TO EXPLAIN

THE DIFFERENCE BETWEEN THE EASY
AND THE VIRTUALLY IMPOSSIBLE.
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Interdisciplinary ( , not union)

abstract

Al formalisms
mathematics
v computer science
hands-on

VUB
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ulewop uonesldde

how does my business work?
but explained to a computer...

that is, in mathematical terms?

Yy @aibrussels
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“Understanding” how it works

. Conceptually? * Empirical risk minimization

» framework to design learning algorithms

# Hyperparameters for our network
input_size = 784

y mathematica”y? hidden_sizes = [128, 64]

output_size = 10

» [(Jf(){(!): # Build a feed-forward network
model = nn.Sequential(nn.Linear(input_size, hidden_sizes[0]),

o nn.ReLU(),
’ (2((?) IS ¢ nn.Linear (hidden_sizes[®], hidden_sizes[1]),
nn.ReLU(),

¢ algorithmica”y? & Learnino I nn.Linear (hidden_sizes[1], output_size),
o

nn.Softmax(dim=1))
print(model)

» ideally, we'

» loss function is a surrogate for what we truly should optimize (e.g. upper bound)

k)t/u\/\/
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https://www.youtube.com/watch?v=5adNQvSlF50

It challenges our beliefs.




#1 - A walking robot should
be stable at all times.




Al continuously
challenges our beliefs
and knowledge, as it
learns to reproduce our
results, and will take
over a big part of
experimentation too.

2
o
X
P
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#2 - Human & algorithmic
biases




geo o
® o e 00 ‘..
.’;;‘.‘;to % o S ::300‘:°.:

£
.. ".‘~ -~

Bullets in airplanes that came back in WW II.
Where to reinforce the armour?




How many f's in the following sentence?
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“Finished files are the result of years of
scientific study combined with the
experience of years.”
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#3 - What action should |
take?




Language & reality is ambiguous
(a chair, you said?)

I"

“Descendez-le

5 | ARTIFICIAL
| INTELLIGENCE W @aibrussels
I | RESEARCH GROUP n

VUB



Context matters

» “Could you please pass me the glass of water?”

% h ? when I'm thirsty?
\ 4 when I'm holding a bottle

of water?
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#4 - Where is the flag?




We reason over language

the flag is left of the table! theﬂag s right of the table!
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“Hybrid” Al: data + reasoning

——

—

— / .

- ~%)

b+
— - -y
s i T
. - .‘il‘
=3 i i
s i —..&«(‘
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Why a revival? \

e First digitalization wave has happened
(data can be harvested, digital interfaces to processes & users, SOA)

e Global interconnected & servitized world & market
(more competition, higher user expectations, new business models)

e Cloud services, open source & computing power
(powerful, modular building blocks, small can compete with big)

e Consumer driven mindset
(users compare with the best of all, not best of category)

ARTIFICIAL
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Technology is moving to end-users

» Human interfaces to services are disappearing
 bank tellers = ATMs
 bank clerks = apps

» Users thus interact directly with technology.
- Still very unnatural compared to humans (e.g. MOOC)
* Quality and comfort are crucial
- Digital natives

ARTIFICIAL
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What is the impact of
?




Answer: global prosperity

0 1.3BU 107737 9
4300
‘ mxsw@ég‘?’}u}@
TRE B
research o | sale
. . : CLCAP Z0UF ‘ . .
pessimists optimists
B | ARTIFICIAL
7| INTELLIGENCE W @aibrussels
%5 RESEARCH GROUP 28



Al Is
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Al is transformative \

1. |Changes the nature & discovery of knowledge
a. Allows companies to formalize knowledge
b. Moves from humans to self-learning machines
c. Driving force in science, the new “statistics”

2. |Enables autonomous and adaptive systems

a. humans go from commanding to interacting, giving up control
b. go beyond our understanding (e.g. high dimensional / nonlinear)

3. [They have “infinite” scale.
a. micro-personalization, human empowerment
b. winner-takes-all economies as you can copy the best

2
o
&
P
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We have come to a point that the systems we need
are too complex for humans to build, understand or maintain.

The real transformative value of Al
lies exactly in the systems we do not

understand
m ARTIFICIAL .
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Explainability \

Transparency of
algorithms?

f.(2) = 2° +c

gih | ARTIFICIAL
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http://www.youtube.com/watch?v=PD2XgQOyCCk

AlphaGo \

1. Better at Go than humans
(scientists thought this breakthrough
to happen in 2030 earliest)

2. Learnto play in 2 days o . 8w é / [

-

3. And “invent” creative moves ?—-

4. An infinite #players can be created instantaneously

3 | ARTIFICIAL .
,QE%* INTELLIGENCE ¥ @aibrussels
.| RESEARCH GROUP g3




Al advances science ‘

« Automate tedious research tasks
« Detect complex patterns, rules... “New statistics”
+ Improve Randomized Controlled Trials

» The user is the experiment => longitudinal studies, we
learn a lot about humans
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Impact
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Humans vs. machines \

What happened to... And so who are...
 bank tellers « content managers
- video stores * community managers
* accountants * |T car repair men
- webmasters - elevator service personnel
What will happen to? Have we become the robots?
- travel agents - algorithms orchestrating people in
- real estate agents warehouses;
+ broadcasters + opening doors to flats for people
- farmers decided by airbnb;
- marketeers  buying books Amazon tells us to.
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“General consensus” \

» Will change our jobs

+ probably not eliminate, but change the tasks we do
» and create new jobs!

» Our interaction with products will change
- systems that have their own plan, “will”

» Lifelong learning becoming main learning mode

« Polarization of tech, data & talent
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Good Morning! Your new life style! New politics! New religion! How can I ever thank you?



Creative ways...

Turn your competitors’
visitors into
your customers

By combining location intelligence with online advertising potential OMNIcookie empowers retailers to
reconnect with shoppers after they've left the store

SEE HOW IT WORKS

+60% Biggest brands +1 billion No installation

offline visits uplift working with the best devices in Asia alone no hardware, no beacons
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Vacuum cleaners

What does your interior design tell about
* your personality?

« your lifestyle?
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Also when “logged out”

How Tech Devices Can Read Your Body

Facial Recognition
« 3D infrared scanning in future
products
« 2D face-scanning appears in
some devices

Ear Scanning
« Like fingerprints, enduring and
unique
« Available for enterprise

Heartbeat Monitoring
« Electrodes on watch detect
heartbeat
« Banks have shown interest

Fingerprint Sensor
« Common in modern
smartphones

D | ARTIFICIAL
Y | INTELLIGENCE

% RESEARCH GROUP

Iris Scanning
+ Based off unique vascular
patterns

+ Some current smartphones
r\ have it

Voice Recognition
« Could recognize speech patterns
+ Used by some financial companies

Vein Mapping
* Maps unique configuration

of veins in arm
« Requires active blood flow

Gait Analysis
+ Could be used to identify thief

+ Relatively innacurate,
currently in development

https://seon. |o/sense-|atform/

(passive authentication)

=

L )

JAVASCRIPT

DEVICE FINGERPRINTING

Personal identification

People can now be identified at a
distance by their heartbeat

And then dealt with, if they are enemy operatives

YW @aibrussels
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https://witanworld.com/article/2018/08/12/witan-sapience-biometrics/
https://www.economist.com/science-and-technology/2020/01/23/people-can-now-be-identified-at-a-distance-by-their-heartbeat
https://seon.io/sense-platform/

Recommender systems

Winner technology of Al
» What advertisements you see (Google)

What movie you watch (Netflix)
» What products you buy (Amazon)
What news you read (Google, Facebook,...)
What friends you make(Facebook, Linkedin,...)
» Who will be your spouse (Match.com, ...)

The most pervasive (and profitable) of all Al applications.
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_Psychometrics |\

« Understanding the customer

 Classification into specific o
categories | b
» Prediction of specific quantities

ssssssssssssss
music

» Clustering of your profile (similarity)
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Demographics Vs Psychographics
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Saying someone’s behaviour is extravert

o [T U TR [0 i I [} [l

W Pamoon i i i
(@) | 4 wly b dw domo [ m i i i

I (RS [T " i i ' R

By Wi o aE Balld Sl

ST

gF
”‘é
o]
5] |
[
=]
]

.. is different from understanding what that means,
or reason about it.
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Examples |

Uber: Users Are More Likely
To Pay Surge Pricing If Their
Phone Battery Is Low

Amit Chowdhry Contributor @
- l’»vl n C ';!.I‘Luy"lls SI ll1| n inAnn ‘.vl.:-'-‘ r ‘J'i:l‘ iv‘ﬂ]lkl ‘.‘:iv‘\l’ at '\;" ‘IIA‘“L“] St e

Mac users pay more than PC
users, says Oroitz

The travel site says Mac users will pay $20 to $30 a night more on hotels
than PC users.
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https://www.forbes.com/sites/amitchowdhry/2016/05/25/uber-low-battery/#3935789574b3

Polarization...

Robots & Machines

UN Report: Robots Will Replace Two-Thirds of
All Workers in the Developing World

ion?
@ only will 75% of jobs go to automati@lopmg world may also see e d u C at I O n .

swaths Of companies reaving teir snores and returning to developed nations,

as labor will be less of a factor for industry.

« Plans, such as a universal basic income, need to be initiated before this process Eleazer Corpuz

itv?
proliferates and these regions are plunged into even more dire circumstances. e q u a I Ity .

Patrick Caughill
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Filter bubble

| Weo images Videos (Rosping Nows Mags Mare |

blng

Clemate Change Myth
Cirmate Change Wi
Clmate Change
Jeurnal

Cimate Change over
Tiene

Clmate Change and
Global Warmeng

All resuits
Past 24 nouns
Past wees

Past monin
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Bing Search for "Climate Change" - International Comparison

uUsS: Informational Sites

“climate change” EJ

News Viceos Biogs Morov

Sustainable Development
wew wilyoupinus com - Jon Us 8 Add Your Comment 10 Our Sustairabity Discussion

Chevron & Climate Change
www Chavron com See How Chevron s Helpeng Develop Soiusions for Clmate Change

chrratechange

Clinste  Nows: "climate change™

Chmate change and Tw focd o Ao
Last wook, at 3 place called Bind's Pont, just below T confiuence of the ONo and e
Missaudp fivers, chwedmwnmmmahmmuh

Lo% Angoies Times « § how
Camate Change The Teat & :IO-"
Oyer Crime 0 climate chanpe. Nda tans A
See also s g

VALRON ASsocated Corter

ooty Deccan Herad

Climate change - Wikipedia, the free encyciopedia
Teeminciogy Caunes Priyncal evidence for
Climate change is 8 I0ng-teem change N T statetcal datbution of weather DaTerms over ponods of
tme that range from decades 1o miions of yean
wh O rp'wh. Clhmate_change

Climate Change | US EPA

The EPA Cimate Change sde provides comprehens/ve information on the ssue of climate change
and global warming in 0 wary That is accessie and meannghs 1o ol

Waw 200 90w cimatechange

Climate change: Defintion frorm Answers com

Asry Change in global tomoeratires and DreCDAMON OV 1Mo Gue 10 NAtUrN Vanabity of 10 human
wcaviy

wam AN Swers COTVIOOG Chmate-changs

source:

w

-

oiNg

Internet

e
IVORGANGE
Clerate Crarge Global

Warssing

Cumate Crange
Conference

Canate Crange
Summary

Chenale Crange Effects
Intergovernmental
Panel On Camate
Crange

Stop Camate Change
BOC Chenate Crange

WV ndex

Nur Docescn
Metw

CReaCHIRANKEN NACH

Nax aus Doutschiang

Aot Diches Videts  Shoggatyy  News  Keneno

EU: Cllmate Action Sites

‘J. ™

climate change E

Inteeret Bider  Meley

ALLE ERGERNISSE 1-10 Ve 53,500 000 Emebrisser
Atlas Of Climate Change bel Amazonde - Amazon deeogiatbooks

Uner 7 Milonen Engiische BOcher Jetzt portofeed bestelond

Semens ANIWOMEL - www siecoens. comvanswern

Eftziente Eneeg qurg - A tor the

climate change jot21 nformierm & rchtig Dl KALIEN - s News s ienaiecharge
cimate change - Nur Nier afie Infos & Kafoeratung®

Stop Climate Change

Sicp Climate Change. Das ZermifiZierungssystom K don Kimaschurz, Bet oer Produktion, der
wetung und dem Vernieb von Produkion entsiehen Treithausgase, de zum

w Sop-climate-change o

What we do - About us - Climate Action -
Ewropean Commission OG Climate Action . The DteclorxeG«nul for Climnate Action (DG
cuuA )ms eSLanished In Fouu.vy ~o'n mmm change Daing previously Inciuded n the

DR e 0gs

Climate change - Wikipedia, the 1ree... Dwso Sete Losesmzen

Termarology  Causes - Pryscal evioencs foo

Climate change s a long4erm change in the statistical Astrbution of woathe! pattems oves periods
of thre that range from decades o mEons of years

LWOpeda. o WV Climate change

dict.cc | climate change | Wanerbuch Englisch-Doutsch
Ubersetzung fur climate change v Engiisch-Oeutsch-Womerbuch ot o
W BT COT s cliomate+ change

Klimawechse! - Climate Change - bualtge.de [by lige.do]
Kamawechial — Climate Change — Set fwel Javen urterstitre ich de Admon Blog Acton Day und
n Gesem Jaby haben e Veranstalier etwas mety im Yorfeld de Trommedn

bustoe dedcdmanvec Fas-climate-change | (0H

https://www.slideshare.net/KiranGarimellal/quantifying-and-bursting-the-online-filter-bubble
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Polarization

- ... of opinions

- ... of people you meet

» ... Mmusic you listen to

» ... clothes you wear?
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Input photo Remove chairs Output result

ARTIFICIAL https://machinelearningmastery.com/impressive-applications-of-generative-adversarial-networks/
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https://machinelearningmastery.com/impressive-applications-of-generative-adversarial-networks/

J ‘ ample of GAN-Generated Photographs of Human PosesTaken from Pose Guided Person Image Generation,
| 2017.

Example of Sketches to Color Photographs With pix2pix.Taken from Image-to-Image Translation with Conditional
Adversarial Networks, 2016
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“We are only 20 years away from a world
in which machines will do any work a
man can do”

H. Simon (1965)
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Dartmouth summer program

- The term “Artificial Intelligence” was coined.
+ John McCarthy
+ Marvin Minsky
+ Nathaniel Rochester
 Claude E. Shannon

« They expected to need 2 months and a team of 10 to
solve the problem
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#1
we our own
intelligence




We underestimate our intelligence!

» Tactile feedback

» Substance identification
* Memory of weight

» Geometric reasoning
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Recognizing a guitar is different from J&

o
——emmae
= \

HYSICAL

(3N < )
5 R — 2 Sk
N QL SN

understanding that you can play music on it, or that if you
can play on a guitar, you can play on a banjo.
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#2
algorithms are ruthless




Algorithms are ruthless \

Cobra effect: government
policy to get rid of cobras. If a
citizen brings in a venomous
snake, they got a reward.

People started breeding
snakes.

s P
e N - I
10500 ~/3 023 . | @@@
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http://www.youtube.com/watch?v=tlOIHko8ySg

Algorithms are ruthless (and so they cheat)

Algorithms Acting Out

Infanticide: In a survival simulation, one Al species
evolved to subsist on a diet of its own children.

Space War: Algorithms exploited flaws in the rules of the
galactic videogame Elite Dangerous to invent powerful
new weapons.

Body Hacking: A four-legged virtual robot was challenged
to walk smoothly by balancing a ball on its back. Instead,
it trapped the ball in a leg joint, then lurched along as
before.

Goldilocks Electronics: Software evolved circuits to
interpret electrical signals, but the design only worked at
the temperature of the lab where the study took place.

Optical Illusion: Humans teaching a gripper to grasp a ball
accidentally trained it to exploit the camera angle so that
it appeared successful—even when not touching the ball.

CHEATING Al CAUGHT HIDING
DATA USING STEGANOGRAPHY

by: Inderpreet Singh ® 63 Comments

f ¥ 8 January 3, 2019

Sat Image

N
'

" You Cheated!

ARTIFICIAL https://www.wired.com/story/when-bots-teach-themselves-to-cheat/
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https://www.wired.com/story/when-bots-teach-themselves-to-cheat/
https://www.popularmechanics.com/technology/robots/a19445627/the-hilarious-and-terrifying-ways-algorithms-have-outsmarted-their-creators/
https://www.popularmechanics.com/technology/robots/a19445627/the-hilarious-and-terrifying-ways-algorithms-have-outsmarted-their-creators/
https://hackaday.com/2019/01/03/cheating-ai-caught-hiding-data-using-steganography/

#3

are the limit:

we have to describe our problem
mathematically
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Formulating the problem = hard part

o [tis like explaining how to
e drive a car
e cook
e diagnhose a patient
e play chess

e to a computer, that has no understanding of context

e MATHEMATICALLY!
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The description is the limit

The complexity of

* rules
* annotation
 reward signal

to describe the problem

that a human can handle is the sky.
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Q#10

How would you
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Answers questions like

Are there more blue
things than yellow
ones?
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Visual question answering

hitps://ehai.ai.vub.ac.be/
demos/visual-question-ans
wering/

https://ehai.ai.vub.ac.be/
demos/clevr-grammar/
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https://ehai.ai.vub.ac.be/demos/visual-question-answering/
https://ehai.ai.vub.ac.be/demos/visual-question-answering/
https://ehai.ai.vub.ac.be/demos/visual-question-answering/
https://ehai.ai.vub.ac.be/demos/clevr-grammar/
https://ehai.ai.vub.ac.be/demos/clevr-grammar/

Questions?

Johan Loeckx
jloeckx@ai.vub.ac.be
https://ai.vub.ac.be

+32(0)486 37 98 71
3 @aibrussels
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