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Baggrund

Hvem er jeg?

® Cand. polyt. Elektronik & IT, 2013
® Ph.d.-afhandling I robust

trafikovervagning, 2018

® Visual Analysis of People
Laboratory, AAU

© Postdoc 2019 -
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Hvad er Al?

O Al: ~1940s
©® Machine Learning: ~1990s
© Deep Learning: ~2010s
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Hvad er Al?

® Opgave: Genkend en kat

©® Lasning: Regelbaseret model af
kattens dele
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Hvad er Al?

© Duer ikke ved forskellige
positurer

© Katte er utroligt deformerbare
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Hvad er Al?

© Umuligt at definere en god model
for alle kattedeformationer

© Vi vil | stedet vores model i
stedet for at hardkode den
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Hvad er machine
learning?

© Eksempel: Kend forskel pa Per
and Lene

® Fremgangsmade: Find
karakteristiske features
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Hvad er machine
learning?

A

© Eksempel: Kend forskel pa Per
and Lene

©® Maengden af har?

Har-ratio



Hvad er machine
learning?

A

© Eksempel: Kend forskel pa Per
and Lene

©® Maengden af har?

O Ansigtets cirkularitet?

Halir-ratio

Circularity
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Hvad er machine

learning?
7 4

Hair-ratio

© Feature-rum

Face circularity
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Hvad er machine
learning?

® Find en linje der adskiller de to
omrader

X Per
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Hvad er machine
learning?

© Nyt billede — hvem er det?

Udtraek features

Hvor er billedet i feature-rummet?

« Sammenlign med linjen

Bestem hvem det er

X Per
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Hvad er Al?

O Al: ~1940s
©® Machine Learning: ~1990s
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A

Deep Learning

Fra machine learning til deep learning

Traditional mac

AH_JIA

nine learning

Lene Espersen

Not
Lene Espersen
Manual selection of Machine learning
features and Features algorithm to
. s Output
extraction of them classification
Lene Espersen
> Not
Lene Espersen
Input image Extraction of features + classification Output
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Deep Learning
Den menneskelige hjerne

® Vores hjerne indeholder ca. 100
milliarder neuroner, der er
organiseret i1 et netvaerk

®© Et neuralt netvaerk er en machine
learning-metode, der er inspireret
af den menneskelige hjerne
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Artificial Intelligence

Machine learning

18



A

Deep Learning
Kunstigt neuralt netveerk

Dendrite

————————————
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Rigtig neuron

Cell body

Myelin’l sheaths

-
________

Direction of impulse

Axon terminals

—»

. I t
Kunstig neuron | > x

Weigths

Summation function

Activatiorj function

» Output
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Deep Learning

Kunstigt neuralt netveerk

Layer 1

Layer 2

Layer n

© Antallet af lag beskriver
dybden af netveerket

©® 5- 150 lag

O 1 million — 100 millioner
parametre
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Deep Learning

21

Kunstigt neuralt netveerk O Treening:

Layer 1 Layer 2

P4

N\ A

W Ny
ANV

® Presenter mange kendte
Input-outputrelationer

Layer n

"ikke Per”

O Lad netveerket iterere

> Mange udregninger
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Deep Learning
Kunstigt neuralt netveerk

©® Imponerende resultater
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Kunstigt neuralt netveerk

©® Imponerende resultater
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A

Deep Learning
Hvorfor fgrst nu?

© Tilstreekkeligt store datasaet
® Massive maengder af regnekraft

Antal billeder

100.000.000
10.000.000
1.000.000
100.000
10.000
1.000

100
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& Caltec 101

& PASCALVOC

2004 2006

2008

ImageNet
[ 2

€ CIFAR-10

& PASCALVOC

2010 2012

Arstal
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¢ COCO

2014

2016



Hvordan kommer
man | gang?

A

O Ggr-det-selv

Amazon Rekognltlon

asily add intelligent image and video analysis to you

Q Goo Ie CIOUd BS Microsoft

@ \/ISIOﬂ AP] Cognitive Services
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Hvordan kommer

man | gang?

M) Google Cloud

_ © \/|8|on API
® Cloud-baserede tjenester

Faces Labels Web Properties Safe Search JSON

Suit 91%
Official 83%
Businessperson 80%
Business 67%
White Collar Worker 67%
Tuxedo 58%
Formal Wear 57%

Management 51%
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Hvordan kommer Got'Google’s machine learning code
man i gang? E ')
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© Kraever treeningsdata — jo mere,

jo bedre ) ini
I lraining samples

o Pre-training: cheap large datasets on related domain

2222212
2222212

Get Training
Data
\/
x x ‘ _Performance What people think Al is about The reality
boost!
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Hvordan kommer
man | gang?

O Ggr-det-selv

® Find Github-repo med kode fra
state-of-the-art framework

© Download docker-billede

© Finindstil netvaerket med eget
treeningsdata

d"“i' docker

O Generelt
©® Open-source code

O Lukkede dataseet

© Lukkede datahandterings-
vaerktgjer
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Hvordan kommer

man | gang?

Populaere biblioteker

Keras
O PyTorch

Programmeringssprog

Onlinekurser

fast.ai
Y

UDACITY
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Hvad er prisen for
en fejl?

© Et forkert resultat i en Google-
sggning?

© Fejl i ansigtsgenkendelse?

© En industrikylling, der fejlagtigt
bliver klassificeret som rask?

© Fejldetektion af en person |
selvkgrende biler?

dl'S TECHNICA

Amazon’s Rekognition messes up,
matches 28 lawmakers to mugshots

ACLU: "And running the entire test cost us $12.33—less than a large pizza."

CYRUS FARIVAR - 7/26/2018, 2-:00 PM

AALBORG UNIVERSITET



| -
o O
‘@)
E c
| -
wa
(b))
-
me
. O
o) O
o O
o N

Neeste emne:
Muligheder og
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Al & the road ahead

The road ahead

N\

©® Thanks for your attention

©® Questions?

Low-level feature  Mid-level feature High-level feature
extraction extraction extraction
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Background

Intelligence

N\

©® What does ’intelligence” mean?
® Is a machine intelligent?
© Alan Turing (1912 - 1954)

© The Turing-Test:

_— B

«

AALBORG UNIVERSITET




Background

Intelligence

N\
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Background

Intelligence

N\

© Earlier:
© Calculator
® Thermostats

©® Optical character recognition

AAAAAAAAAAAAAAAAAA



Background

Intelligence

N\

© Earlier: © Today:

© Calculator © People recognition

® Thermostats 1 . . .
Lene Per

©® Optical character recognition
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Background

Intelligence

® Human intelligence vs machine intelligence

Machine
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O Al based on rules

READY "
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What is machine learning?

z % Per
© Example: Differentiate between Per 4
and Lene
©® Amount of hair?
© Face circularity?
b 4
b 4
© Non-linear? ®
O p 4
IS %
< %, ® ®
= ®
b 4
b 4
®
b 4
o

Face circularity



What is machine learning?

X Per

N\

« Example: Differentiate
between Per and Lene
 Amount of hair?
« Face circularity?

* Find curve separating
the two categories
* Non-linear?

Hair-ratio

Face circularity
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What is machine learning?

 New image — who?
 EXxctract features
 Where in feature space?
« Compare to decision line
* Decide who it is

Hair-ratio

X Per

Face circularity
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What is machine learning?

 New image — who?
 EXxctract features
 Where in feature space?
« Compare to decision line
* Decide who it is

* This iIs Machine Learning

Hair-ratio

X Per

Face circularity




Deep |learning

How does

N\

Input image Convl Pooll Conv2 Pool2 Conv3 Conv4 Conv5

27x27x96 27x27x96

227x227%3 55x55x96

Convl Conv2 Conv3
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Al

The road ahead

N\

©® We may look to the past

© Asoldjobsare lostto automation, new jobs are created
# of robots in Amazon Warehouses:

2014: 1.455
2017: 4.500
Employment in agriculture has fallen to less than 2% of workers Amazon's headcount (full- and part-time employees)
W Agriculture B Rest of economy B Employees
360,000
270,000
180,000

—— il
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