=
N
Limperg Instituut

Kunstmatige Intelligentie
ontrafeld

Dr. Tjerk de Greef
Director of Search Technology

“:D Wolters Kluwer

Slide 1 |22 mei 2019 — Symposium Statistical Auditing

VU% ~




VN

Limperg Instituut Kernbegrlppen AI

Planning,
scheduling

Translation,

Text to speech Expert sopamIzenoh Robotics classification & clustering
systems
Information
Speech to text &("“a Natural extraction

language
processing

00 00

Image
Predictive analytics recognition
| frecso Machine
“C2- A Deep learning vision
2
Machine learning is the science
of getting computers to act
without being explicitly programmed
(Andrew Ng, Stanford University)
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Limperg Instituut AI ToepaSSIngen

Persoonlijke Aanbevelingen
Spotify, Amazon, Netflix

NETFLIX oq:GWAL ok

THE
‘ w
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Eerfonge viall Rearst over ee amp

BeeldherkenningFacebook,
Apple, Google, securities

Who's in These Photos?

The photos you uploaded were grouped automatically 5o you can quickly label and notify friznds in these pictures.
{Friends can always untag themselves.)

Robotica

Swift key Zelfrijdende Auto’scar Spam filters
se8c0 T-Mabile NL % 14:59 3 47% W U\ =
4 Your Tap Map [ Se nt ‘\'\a\\
Your Tap Map
Trash
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https://swiftkey.com/en
https://swiftkey.com/en
https://www.theguardian.com/technology/ng-interactive/2017/apr/07/meet-erica-the-worlds-most-autonomous-android-video
https://www.theguardian.com/technology/ng-interactive/2017/apr/07/meet-erica-the-worlds-most-autonomous-android-video
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Limperg Instituut Tradltloneel Aan pak
Spam?

WARNING: Wanna miss the opportunity, then move on

VIAGRA, OTHER MEDICATIONS

Are you tired of giving heavy sum of money for prescription

medications?
You can save up to 80% on all popular meeds.

Don't miss the opportunity!!! FREE
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Tlimperg st M| Aanpak (1)

DOEL: VOORSPELLEND MODEL

\

UNLABELED A/ LABELED

Fiscale informatie NLFT Rechtsgebied
Declaratie Controle

;ﬁy_
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Tlimperg st M| Aanpak (2)

SPLITSEN DATA

( TRAIN SET
SPAM & B
NON SPAM ——

TEST SET
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Tlimperg st M| Aanpak (3)

TRAIN MODEL

%\ VN

TEST SET
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Tlimperg st M| Aanpak (4)

ONTLABEL TEST SET

( TRAIN SET

TEST SET

SPAM &
NON SPAM
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Tlimperg st M| Aanpak (5)

LAAT MODEL VOORSPELLEN

( TRAIN SET

TEST SET

SPAM &
NON SPAM

i
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Tlimperg st M| Aanpak (6)

EN VERGELIJK

( TRAIN SET

SPAM &
NON SPAM

TEST SET
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Limperg Instituut

Software

- Efficiénte
Programmeertalen

+ Active Open Source
Community

« Hot topic in zowel
academisch als
commerciéle wereld

Waarom nu?

Hardware

« Cloud computing

minimaliseert
investeringen en biedt
flexibiliteit

Hergebruik van GPU’s
maakt matrixberekeningen
bijzonder efficiént (lineaire
algebra)

Deep Blue kost nu $2,000
kosten i.p.v. $15 miljoen
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10010001010010001
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10010010011100100
10010001010010001
01010110101011010

Data

De hoeveelheid data groeit
exponentieel

Data krijgt waarde
(Bureau van Dijk = $3B)

Steeds meer
gestructureerde data maar
ongestructureerde data
kan steeds beter verwerkt
worden

Slide 11

22 mei 2019 - Symposium Statistical Auditing

VU% ~




R ——SS——————————————
O

Limperg Instituut 5 vormen van ML

1. Supervised Learning

2. Unsupervised Learning
3. Reinforcement Learning
4. Deep Learning

5. Natural Language Processing (NLP)
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Limperg Instituut 1. SuperVISed Learnlng

Structuur vinden m.b.t. gelabelde data

classification

[%)]
E
Learning in two steps
1: Train Model (50%) LAD%\ETL:D
2: Validate Model (50%)
MEASURE PERFORMANCE
Vg ==

= /' N\ =
— ||l =
LABELED UNLABELED \ / LABELED

DATA DATA

dogs
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Limperg Instituut 2. UnsuperV|Sed Learnlnq

Structuur vinden m.b.t. ongelabelde data

I

CLUSTER 1

-8

UNLABELED

Panama Papers
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Limperg Instituut Leren — CIUSterS Vlnden

cluster 1

cluster 2
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imeerg instie 3 - Rejnforcement Learning
» Geinspireerd op psychologie

(operant conditioning)

Robot flips pancakes

Robot Motor Skill
Coordination with EM-based
Reinforcement Leaming

 Twee soorten feedback
positief (beloning)
negatief (straf)

Environment ] <

REWARD STATE ACTION
or
PUNISHMENT
% [EE—
>

reward if clicked — 1
reward if not click —- 0
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Limperg Instituut 4. Deep Learnlng

Structuur vinden m.b.t. gelabelde data
door probleem in lagen op te splitsen

Learning Model is about adapting weights

Zz = weight * x
Input x > Qutput z

in a large network of many layers deep

HOW NEURALNETWORKS RECOGNIZEA DOG IN A PHOTO

10% WOLF
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TRAINING
During the
training phase, a
neural network is
fed thousands of
labeled images of
various animals,
learning to
classify them.

INPUT

An unlabeled
image is shown
to the pretrained
network.

FIRST LAYER
The neuron s
respond to
different simple

shapes, like edges.

HIGHER LAYER
Neurons respond
to more complex
structures.

TOP LAYER
Neurons respond
to highly complex,

abstract concepts

that we would
identify as differ-
ent animals.

OUTPUT

The network
predicts what the
object most likely
is, based on its
training.

ke
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Limperg Instituut 4. Deep Learnlng

Structuur vinden m.b.t. gelabelde data
door probleem in lagen op te splitsen
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Limperg Instituut 5 N LP

* Vroeger
— Regels
— Grammatica’s

 Nu m.b.v.. Machine Learning (word-2-vec)

N
Loser
— .
o Ki Elvis -
o ing rump .
> ’ Q = (King — Man)
+ P —
= et ueen = (King — Man
L MarL,—* PR Queen
” I” N
P - Woman ="
U4 ,I’ ot
IIII” ————
/,¢” —————
-
L7 ="
wt=-

v

feature 2
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Ka - [F O

8 Ideation

A

Experiment

Begrijp Al Waardenken

“
| |
Al Capabilities ‘_)@

Cognitive Insights
Outlier Detection
Cognitive Engagement
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Limperg Instituut Vragen
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