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About me Zh

Thilo Stadelmann

* Born 1980, married

« Studied computer science in Giessen & Marburg, then doctorate (Al, voice recognition)
« Passion for programming & artificial intelligence (20 years experience)

At ZHAW CI t 1 b
« Email: stdm@zhaw.ch, office: TD 03.16 (Obere Kirchgasse 2) am a d
 Tel.. 058 934 72 08, web: https://stdm.qgithub.io
» Professor for AlI/ML at InIT’s Information Engineering group,

head of ZHAW Data Science Laboratory

Interests
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About Information Engineering research group 4
at InIT Institute of Applied Information Technology aw

Information Retrieval
* Search on unstructured and semi-structurec
* Natural language processing
* Multilingual information retri

textual and multimedia data

Artificial Intelligence
* Machine Learning algorithms and‘applications
* Intelligent systems and agents
« Data analytics and mining

* Multimedia analysis, reinforcement lea

1V

ning, deep learning

e, management & querying of data
lon.and enrichment processes
an enterprise context

+ Efficient storac
+ Complex data integra
+ Data product development ir
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| Original  Adversarial
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| Positive Negative

About my research
See also https://youtu.be/efCyLhSACoU

Robust deep learning

Voice recognition

Document analysis

Learning to learn &
control

Machine learning-based
Pattern Recognition
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About ZHAW Datalab
Est. 2013

Forerunner
* One of the first interdisciplinary data science initiatives in Europe
* One of the first interdisciplinary centers at ZHAW

crsatr B

enprestit

Technology

Foundation

* People: ca. 80 researchers from 5 institutes / 3 departments opted in

» Vision: Nationally leading and internationally recognized center of excellence
» Mission: Generate projects through critical mass and mutual relationships

« Competency: Data product design with structured and unstructured data

databases

Success factors
* Lean organization and operation - geared towards projects
» Years of successful pre-Datalab collaboration

Zurich University of Applied Sciences and Arts
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Logistics Zh
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Lecture

« Starts on time, ends on time
« Gadgets (notebooks, tablets) are used for class purposes only

Self-study
* Read & experiment as much as possible at home (ca. 3h / week)
* Reading corresponding AIMA chapters is highly (') recommended (- see later)

Material

* Everything on OLAT: https://olat.zhaw.ch/auth/RepositoryEntry/219152410 OQ OpenoLT

Grading

* Final exam (SEP): max. 80 points
(90 minutes written test, closed book, 1 A4 sheet of handwritten notes allowed)

* Labs: max. 20 points

(2 graded labs of your choice, demonstrated until one week after the official end of this lab)
> See terms & conditions on OLAT

Zurich University of Applied Sciences and Arts 8
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Literature Zh

Russell, Norvig, «Artificial Intelligence — A Modern Approach»,
3rd edition 2010 Ris . &
« Commonly known as AIMA or the intelligent agent book ' ‘

» The textbook on Al: concise, complete, comprehensible

* Among the 25 most cited scientific reference on CiteSeer
=>» Lectures build on certain AIMA chapters

https://www.swissbib.ch/Search/Results?lookfor=russell+norvig+artificial+intelligence+modern+approach&type=AllFields
https://www.amazon.de/Atrtificial-Intelligence-Stuart-Russell/dp/0132071487
https://www.amazon.de/Pearson-Studium-Intelligenz-Stuart-Russell/dp/3868940987

Other good & informative reads s Ty
» Nilsson, «The Quest for Artificial Intelligence», 2010 22, 1IN D
- A History of Ideas and Achievements
* Minski, «The Society of Mind», 1985
—> A collection of essays to explain how intelligence emerges from unintelligent parts
* Lytton, «From Computer to Brain», 2013
- Foundations of Computational Neuroscience
* Bengio, «Learning Deep Architectures for Al», 2009
- Deep machine learning from an Al perspective

From
COMPUTER
h

BRAIN

©
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Semester schedule HS 2018

AINA

1
2
3
4
5
6
7
8
9

10
11
12
13
14

All materials (V/P), up-to-date schedule, terms & conditions etc. - OLAT

Introduction

Search

Planning

Learning

Selected
chapters

VO01: The field of artificial intelligence
V02: Intelligent agents

V03: Problem solving through search
V04: Local and adversarial search
V05: Constraint satisfaction problems
V06a: Knowledge, reasoning & logic
V06b: Datalog

VO07: Planning

V08: Learning agents

V09: Ensemble learning

V10: Probabilistic learning

V11: Generative modeling with neural nets

V12: Al & society
Exam preparation, FAQ

Zurich University of Applied Sciences and Arts
InIT Institute of Applied Information Technology (stdm)

Will be discussed during lecture time -

PO1: Esoteric Al ch.
P02: 2048 (P02.1: Learn Python) ch.
== (P02.2: Heuristic agent) ch.
(P02.3: Expectimax agent) ch.
P03: CSP & Logic (P03.1: Sudoku) ch.
=M (P03.2: Datalog)  ch.

ch.
AIMA catch-up week ch.
P04: Decisions trees for data mining ch.
ch.
P05: Multimedia data analysis ch.
ch.
PO1b: PO1 revisited ch.

Read this

on time!

8 (+9)

10 (+11)
18.1-18.6
18.10-18.12
20

18.7

26

25.09.
02.10.
09.10.
16.10.
23.10.
30.10.
06.11.
13.11.
20.11.
27.11.
04.12.
11.12.
18.12.
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28.09.
05.10.

19.10.
26.10.
02.11.
09.11.
16.11.
23.11.
30.11.
07.12.
14.12.
21.12.
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Superior educational objectives

Z
aw

You Know the breadth of Al problem solving strategies
...thus identify such challenges in practice
...and develop corresponding solutions on your own.

You can the discussed algorithms and methodologies
...and are able to transfer it to the real world.

=>» This course is concerned with methodology and a good understanding of
what may work where

=>» It thus sacrifices depth in how to implement concrete solutions or
proofs why things work

Zurich University of Applied Sciences and Arts
InIT Institute of Applied Information Technology (stdm)
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Educational objectives for today

*  Know the history and breadth of the discipline of Artificial
Intelligence

what is meant by the term Al (and what is not)

« Be able to engage in an educated discussion on the state of the
art and future of Al (= see P01)

“In which we try to explain why we consider artificial intelligence to be a subject
most worthy of study, and in which we try to decide what exactly it is, this being

a good thing to decide before embarking.”
= Reading: AIMA, ch. 1 ‘ Y

Zurich University of Applied Sciences and Arts 12
InIT Institute of Applied Information Technology (stdm)
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Another thing... Zh
Further information: Anna-Flurina Kalin (kaeliann@students...) aw

Instruments of Creation
Talk by Mario Klingemann

In his talk, Mario Klingemann will give insights into
his process of experimenting with the possibilities
of creating visual art with artificial neural networks.

The ability to wield tools is one of the core qualities that define humanity. The evolution
of human culture has always run parallel to the evolution of the tools and instruments

Instruments of

c re a t i 0 n at our disposal. Machine learning and what is commonly known as artificial intelligence
is a very recent instrument that we have created, and we are starting to apply it to all

possible areas, including the creation of art. As with any instrument, it takes time to
Thursday, 4th October 2018, 5.30 - 6.30 p.m. learn how to use it skillfully or how to play it masterfully. Mario Klingemann has been
ETH Zurich, Main Campus CAB G11, experimenting with the possibilities of creating visual art with artificial neural networks
Universitatsstrasse 6, 8006 Ziirich for several years and is beginning to understand the potential and limitations of these
instruments. In his talk, he will give insights into his process and show some of the
latest developments in this fast-moving field.

Thursday, 4th October 2018, 5:30 - 6:30 pm
ETH Zurich, Main Campus CAB G11, Universitatsstrasse 6, 8006 Ziirich

Zurich University of Applied Sciences and Arts 13
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thinking

"The exciting new effort to make
computers think... machines with minds,
in the full and literal sense."
(Haugeland, 1985)

"The study of mental faculties through
the use of computational models."”
(Charniak and McDermott, 1985)

"The study of the computations that
make it possible to perceive, reason,
and act.” (Winston, 1992)

"[The automation of] activities that we
associate with human thinking, activities
such as decision-making, problem solving,

learning..." (Bellman, 1978)

with >

humanly < standard measured by - rationally

"The art of creating machines that
perform functions that require
intelligence when performed by people.”
(Kurzweil, 1990)

"Computational Intelligence is the study
of the design of intelligent agents."
(Poole et al., 1998)

& concerned

"The study of how to make computers
do things at which, at the moment,
people are better."

(Rich and Knight, 1991)

"Al... is concerned with intelligent
behaviour in artefacts." (Nilsson, 1998)

acting

Zurich University of Applied Sciences and Arts 15
InIT Institute of Applied Information Technology (stdm)
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Acting humanly: The Turing test Zh
Turing, “Computing machinery and intelligence®, 1950

« “Can machines think?” > “Can machines behave intelligently ?”
« Operational test for intelligent behaviour: the Imitation Game

HUMAN
INTERROGATOR

\ Al SYSTEM

* Predicted that by 2000, a machine might have a 30% chance of fooling a lay person for 5
minutes
« Anticipated all major arguments against Al in following 50 years

» Suggested all major components of Al: natural language processing, knowledge representation,
automated reasoning, machine learning (+computer vision, robotics for full Turing test incl. video)

Problem: Not reproducible, constructive, or amenable to mathematical analysis

Zurich University of Applied Sciences and Arts 16
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Thinking humanly: Cognitive science w}; Zh
Understanding the human mind by computer modelling i suain projec aw

1960s “cognitive revolution”
* information-processing psychology replaced prevailing orthodoxy of behaviourism

e
adF

Requires scientific theories of internal activities of the brain
* What level of abstraction? “Knowledge” or “circuits”?
 How to validate? Requires...

1. ...predicting and testing behaviour of human subjects (top-down) or |
2. ...direct identification from neurological data (bottom-up) '"fgg‘“e
Anth/rvopologie Psychologie
To day JIAN

« Both approaches (roughly, cognitive science and cognitive neuroscience) are now
distinct from Al
« Both share with Al the following characteristic:
* The available theories do not explain (or engender) anything resembling human-level general
intelligence
* Hence, all three fields share one principal direction!

Zurich University of Applied Sciences and Arts 17
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Thinking rationally: Laws of thought

How to make provably correct inference? aw

Several Greek schools developed various forms of logic
* Avristotle: What are correct arguments/thought processes?

* Notation and rules of derivation for thoughts

« May or may not have proceeded to the idea of mechanization

=>» Normative (or prescriptive) rather than descriptive
=>» Direct line through mathematics and philosophy to modern Al

Problems

1. Not all intelligent behaviour is mediated by logical deliberation (e.g., uncertainty exists)

2. What is the purpose of thinking? What thoughts should | have out of all the thoughts
(logical or otherwise) that | could have?

Zurich University of Applied Sciences and Arts 18
InIT Institute of Applied Information Technology (stdm)
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Acting rationally Zh
aw
Rational behaviour:

that which is expected to maximize goal achievement,
given the available information

=>» Doesn't necessarily involve thinking (e.g.: blinking reflex) but thinking should be
In the service of rational action

“I never made one of my
discoveries through the
process of rational
thinking”

instein

Aristotle (Nicomachean ethics)
« Every art and every inquiry, and similarly every -
action and pursuit, is thought to aim at some good [

Zurich University of Applied Sciences and Arts 19
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Zurich University
of Applied Sciences

Rational agents

A practical way and goal of this course aw

Agents
* an entity that perceives and acts
« afunction from percept histories to actions f: P* = A

Rational agents
« For any given class of environments and tasks, we seek the agent (or class of agents)
with the best performance

Caveat
« Computational limitations make perfect rationality unachievable
=>» Design best program for given machine resources

Zurich University of Applied Sciences and Arts
InIT Institute of Applied Information Technology (stdm)



2. A BRIEF HISTORY

OH,’HEY-
THE SINGULARITY IS HERE.

Jl

CAN TJ0ST PRINT A COPY
OF HEFLET WAS—

NG

PHONE? YOURE
STiLL HERE?

\

-

T UAS NOT ATRUE BELIEVER.

NOLJ, TOGETHER, LE. MUST

FACE. THE TRIBULATION!
o 0.
TMGONNA GO
LOOK FOR A BOoK _s

S OR SOMETHNG, BUT

| YELL IF YDU NEED
ME, T GUESS,
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AI p I’eh |St0 ry interactive interpreters, GUI & mice, linked list,

Philosophy

Mathematics

Psychology

Economics

Linguistics

Neuroscience
Control theory

Zurich University of Applied Sciences and Arts
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Al paybacks to computer science: e.g. time sharing,

symbolic/functional/declarative/OO programming

logic, methods of reasoning
mind as physical system (roots of calculation machines)

foundations of learning, language, rationality (induction, empiricism,
rationalism, utilitarianism)

formal representation and proof
algorithms, computation (complexity, (un)decidability, (in)tractability) s
PrObabIIIty : R, \ !‘;ﬂlawphy :
adaptation '
phenomena of perception and motor control

experimental techniques (controlled experiments, behaviourism)
formal theory of rational decisions, game theory

knowledge representation, natural language processing
Grammar

plastic physical substrate for mental activity

Cybernetics (homeostatic systems: stability via feedback loops)
simple optimal agent designs (objective function optimization)

InIT Institute of Applied Information Technology (stdm)



Potted

1943
1950
1952-69
1950s

1956
1965
1966-74

1969-79
1980-88
1988-93
1985-95
1988

1995
2003
Since 2010

Since 2016
2018
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THE QUEST FOR
ARTIFICIAL

INTELLIGENCE

history of Al

McCulloch & Pitts: Boolean circuit model of brain

Turing's “Computing Machinery and Intelligence”

“Look, Ma, no hands!”

Early Al programs, including Samuel's checkers program,
Newell & Simon's Logic Theorist, Gelernter's Geometry Engine
Dartmouth meeting: "Artificial Intelligence" adopted

Robinson's complete algorithm for logical reasoning

Al discovers computational complexity

Neural network (NN) research almost disappears: 15t “Al Winter’
Early development of knowledge-based systems

Expert systems industry booms

Expert systems industry busts: 2 “Al Winter"

Neural networks return to popularity

Resurgence of probability; general increase in technical depth
"Nouvelle Al": Artificial Life, Genetic Algorithms, soft computing
Agents, agents, everywhere...

Human-level Al back on the agenda

Machine learning widely applied in industry (trends of big data, data science)
Superhuman performance in pattern recognition via NN under guise of "deep learning®
Buzzword again, used to sell everything “digital”

CLAIRE initiative for Al research in Europe

Zurich University of Applied Sciences and Arts 23
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3. THE STATE OF THE ART
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Which of the following can be done at present? Zh
aw

Play a decent game of table tennis

Drive safely along a curving mountain road

Drive safely along Technikumstrasse Winterthur (only since recently)
Buy a week's worth of groceries on the web

Buy a week's worth of groceries at Migros no

Play a decent game of bridge

Discover and prove a new mathematical theorem not completely
Design and execute a research program in molecular biology = not completely
Write an intentionally funny story no

10. Give competent legal advice in a specialized area of law

11. Translate spoken English into spoken Swedish in real time

12. Converse successfully with another person for an hour

13. Perform a complex surgical operation not completely
14. Unload any dishwasher and put everything away no

15. Compete in the game show Jeopardy!

16. Write clickbait articles fully automatized

17. Write mathematical articles fully automatized not completely

©CoOoNOoOOGOkWNE
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Learning to produce text char by char

See http://karpathy.qgithub.io/2015/05/21/rnn-effectiveness
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\begin{proof}

aw

We may assume that $\mathcal{I}$ is an abelian sheaf on $\mathcal{C}S$.

\item Given a morphism $\Delta :
is an injective and let $\mathfrak

Let $\mathcal{F}$ be a fibered complex.

\begin{enumerate}

\mathcal{F} \to \mathcal{I}S$S

g$ be an abelian sheaf on $XsS.

\item \hyperref[setain-construction- phantom]{Lemma}

\label{lemma-characterize-quasi-fir
Let $\mathcal{F}$ be an abelian qus:
Let $\mathcal{F}$ be a coherent S$\r

$\mathcal{F}$ is an abelian catenail

\item The following are equivalent
\begin{enumerate}

\item S$\mathcal{F}$ is an S$\mathca:
\end{lemma}

Zurich University of Applied Sciences and Arts
InIT Institute of Applied Information Technology (stdm)

. N

Let $\mathcal{F}$ be a category.

Pruuf. Omitted. (]

Lemma 0.1. Let C be a set of the construction.
Let C be a gerber covering. Let F be a quasi-coherent sheaves of O-modules. We
have to show that

Oo, = Ox(£)

Proof. This is an algebraic space with the composition of sheaves F on Xgpqp. we
have
Ox(F) = {morphy xo, (G.F)}

where G defines an isomorphism F — F of O-modules. m]

Lemma 0.2. This is an integer Z is injective.
Proof. See Spaces, Lemma ?7?. (]
Lemma 0.3. Let S be a scheme. Let X be a scheme and X is an affine open
covering. Let U C X be a canonical and locally of finite type. Let X be a scheme.
Let X be a scheme which is equal to the formal complez.
The following to the construction of the lemma follows.
Let X be a scheme. Let X be a scheme covering. Let
b: XYY 3Y Y xx ¥ 33X,
be a morphism of algebraic spaces over S and Y.
Proof. Let X be a nonzero scheme of X. Let X be an algebraic space. Let F be a
quasi-coherent sheaf of Ox-modules. The following are equivalent

(1) F is an algebraic space over S.

(2) If X is an affine open covering.

Consider a common structure on X and X the functor Ox (U) which is locally of

finite type. O

This since F € F and z € § the diagram

S—s

Oy

1™\

=o/ ——

gor,

=d ——a X

|

d(Oxy,0:6)
is a limit. Then G is a finite type and assume S is a flat and F and G is a finite
type f.. This is of finite type diagrams, and

o the composition of G is a regular sequence,

o Oy is a sheaf of rings.

Spec(Ky) Morsess

a]
Proof. We have see that X = Spec(R) and F is a finite type representable by
algebraic ¢ property F is a finite morphism of algebraic stacks. Then the
cohomology of X is an open neighbourhood of U.

Proof. This is clear that G is a finite presentation, see Lemmas ??.
A reduced above we conclude that U is an open covering of C. The functor F is a
“field

Oxz = Fr -UOxuu) — O%,0x:(0%,)
is an isomorphism of covering of Oy,. If F is the unique element of F such that X
is an isomorphism.
The property F is a disjoint union of Proposition ?? and we can filtered set of
presentations of a scheme Oy-algebra with F are opens of finite type over S.
If F is a scheme theoretic image points. o

If F is a finite direct sum Oy, is a closed immersion, see Lemma ??. This is a
sequence of F is a similar morphism.
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Computer vision and control Zh
From Yann LeCun’s NIPS’2016 keynote aw

£

i
£

Ima'gé captioning, Semantic Segmentatic;)ﬂn with ConvNets o
elCun

[Farabet et al.
ICML 2011])

[Farabet et al.
PAMI 2013]

VizDoom Champion: Actor-Critic RL systefn from FAIR
“a

Won the VizDoom 2016 competition.
[Wu & Tian, submitted to ICLR 2017]

under the umbrella
4 Man. & person. 8 gir, umbredas, that, &

a slope, a enc

VP: wearing, ing on, skang down h g = hakiing, holds, carrying
PP; on. in. of, with. down PP: on, of, in, &1, with PP. with. o, of, In, under

A man wearing skis on the snow. A man riding a skateboard on a ramp. A woman is holding an umbrella.

j [Lebret, Pinheiro, Collobert 2015] [Kulkarni 11][Mitchell 12][Vinyals 14][Mao 14][Karpathy 14][Donahue 14]...

Zurich University of Applied Sciences and Arts 27
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The story of Rocket Al @ NIPS’2016

Or: The danger of hype azﬁ

ROCKET Al

NEXT GENERATION OF APPLIED Al

QUOU ng frOm the b|0g pOSt (https://medium.com/the—mission/rocket—ai—2016s—most—notorious—ai—launch—and—the—problem—with—ai—hvpe—d7908013f8c9#.9qiqvxre5):

Turns out anyone can make a multi-million dollar company in 30 minutes

...with a website editor whilst in a Spanish mansion found on Airbnb. ‘Temporally Recurrent Optimal
Learning’is a combination of buzzwords we put together to spell out TROL(L) that were conjured up over
breakfast. If we hadn’t put significant effort into making sure people realized it was a joke, Rocket Al
would be in the press right now.

Email RSVPs to party: 316
People who emailed in their resume: 46
Large name brand funds who contacted us about investing: 5
M et” CS for th e ROCket AI Iau nc h party Media: Twitter, Facebook, HackerNews, Reddit, Quora, Medium etc
Time Planning: < 8 hours
Money Spent: $79 on the domain, $417 on alcohol and snacks + (police fine)
Zurich University of Applied Sciences and Arts For reference, NIPS sponsorship starts at $10k. 28
InIT Institute of Applied Information Technology (stdm)
Estimated value of Rocket Al: in the tens of millions.
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Review
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aw

« Alis a traditional sub discipline of computer science with strong
interdisciplinary roots

« Among several definitions of the field, to “act rationally” lends itself
best to practical exploitation

« The state of the art comprises numerous human-level systems for
narrow tasks (“Artificial Narrow Intelligence”, as opposed to
“Artificial General Intelligence”)

« Al people tend to be visionaries motivated by solving certain
applications, by the way discovering new methodologies and
principles (like programming paradigms, multi-threading, etc.):
“Just do it”

Zurich University of Applied Sciences and Arts 29
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Secrets of success Zh
aw

Know your learnin
do you need adgijt
to our deductive (

= example) ap

g style (Kolb):
lIonal materig|
general theory
proach to A|?

Formulate goals,
cross-connect
knowledge

(Yourself)!

rought to you;

u need will be b get.»

you want you have to 9o
(Bill Johnson)

«Most of the L ERAY

most of the things

Use self study
possibilities

Zurich University of Applied Sciences and Arts 31
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Unintentionally funny stories Zh
One day Joe Bear was hungry. He asked his friend Irving Bird where some honey was. Irving

told him there was a beehive in the oak tree. Joe threatened to hit Irving if he didn't tell
him where some honey was. The End.

Joe Bear was hungry. He asked Irving Bird where some honey was. Irving refused to tell him,
so Joe offered to bring him a worm if he'd tell him where some honey was. Irving agreed.
But Joe didn't know where any worms were, so he asked Irving, who refused to say. So Joe
offered to bring him a worm if he'd tell him where a worm was. Irving agreed. But Joe didn't
know where any worms were, so he asked Irving, who refused to say. So Joe offered to
bring him a worm if he'd tell him where a worm was...

Henry Squirrel was thirsty. He walked over to the river bank where his good friend Bill Bird
was sitting. Henry slipped and fell in the river. Gravity drowned. The End.

Once upon a time there was a dishonest fox and a vain crow. One day the crow was sitting in
his tree, holding a piece of cheese in his mouth. He noticed that he was holding the piece
of cheese. He became hungry, and swallowed the cheese. The fox walked over to the
crow. The End.

Zurich University of Applied Sciences and Arts 32
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Google Acquires Artificial Intelligence Startup .

DeepMind For More Than $500M Zh
Catherine Shu (@catherineshu aw

O
O‘ .O
® &

O‘O.O

e LAg ) P | Atlast — a computzr ﬁrogTam that

(- lo w

Google will bu A l p h a ( :':] O , - / \ can beat a champion Go player PAcE484

| ALL SYSTEMS GO

in talks to buy e

couldn’t disclose deal terms.
CONSERVATION RESEARCH ETHICS POPULAR SCIENCE
WHEN GENES
GOT LFISH’
. B T g il e 2 7 o el i BN i gh eg llions on’t let oper ire
The acquisition was originally confirmed bv GO ogle to Re/code. of M can birds on individuals cardforty yearso ||]
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Google’s WaveNet uses neural nets to generate eerily
convincing speech and music ey s

Devin Coldewey |

Generated
speech from text

WATCH THEIR
STORIES NOW

> Generated music
out of creativity

Generating speech from a piece of text is a common and important task undertaken by
computers, but it's pretty rare that the result could be mistaken for ordinary speech. A new
technique from researchers at Alphabet's DeepMind takes a completely different approach,

producing speech and even music that sounds eerily like the real thing. MAKERS

Early systems used a large library of the parts of speech (phonemes and morphemes) and a
large ruleset that described all the ways letters combined to produce those sounds. The
pieces were joined, or concatenated, creating functional speech synthesis that can handle

most words, albeit with unconvincing cadence and tone. Later systems parameterized the

AdChoices
generation of sound, makmg a Iibrary of Speech fragments unnecessary. More com pact — W

but often less effective.

Crunchbase
eNet, as the system is called, takes things deeper. It simulates the sound of speech at as
low a level as possible: one sample at a time. That means building the waveform from Google - 1 Second
scratch — 16,000 samples per second.
Zurich University of Applied Sciences and Arts 34
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Algorithm Clones Van Gogh’s
Artistic Style and Pastes It onto
Other Images, Movies

A deep neural network has learned to transfer artistic styles to
otherimages.

by Emerging Technology from thearXiv = May 10, 2016

of Vincent Van Gogh's Starr
Edvard Munch’s The Screa

humans recognize easily.

<]~
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...and the list could be continued
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Image Completion with Deep Learning in TensorFlow
August g, 2016

Gooooe

Introduction
Step 1: Interpreting images as samples from a probability distribution
+ How would you fill in the ing information™
+ But where does statistics fit in? These are images.
» So how can we complete ima;
Step 2: Quickly generating fake image:
» Leamning to generate new samples from an unknown probability distribution
[ML-Heavy] Generative Adversarial Net (GAN) building blocks
Using G(z) to produce fake images
[ML-Heavy] Training DCGANs
Existing GAD
[ML-Heavy]
Fumning DCJ

6 6 6 6 6 o

b=
g5
B
.;E
gB
=]
H
5
&

Introduction

Content-aware fill iz a pg
completion and inp;
do content-aware fill,
“Semantic Image Inp:
shows how to uze deep
some deeper portions fo
zection can be skipped if
from images of faces. 1h
completion.tensorflow.

Well approach image col B
1. Well first interpret

2. This interpretationfi§
3. Then we'l find the

Andrej Karpathy blog Al Hakers gietoheudl Netwas

The Unreasonable Effectiveness of Recurrent Neural
Networks

May 21, 2015

Thers's sometning magkal about Recurrent Neural Netwaries (RNNE). | S8 ramember when | rained my frst
recuTen nEtvark for Imags Captioning. Within 3 few duzan miminss of raining my Srst baby mods! {wih rater
artitrariy-chosan hyparparamatins) staried 10 generate vary mioe lodking deseriptans of Images natwera on he 2dge
afmaiking sense. Sametmas the r10.of how Smpie your madel k10 e qualty of he resuts You get out of NS
past your expactatons, and this was ané of 1os2 Smas. W3t mads ks Tesuit 50 Shocking 3 ha Sme was that e
COMMan Wisdom was At ANNS. el rveinfactraacned e
30p0STIE CONGENSION). 351 RrWard 300Ut 3 YST T TN RNNS 312 BMe nd v Witessad Tar power and
FODUSINESS MaNy s, 300 ¥e1 IS Magioal uUiputs ST 0 Ways of:
Tatmagic wil you.

Tres post s

rand ponder the question hov

Sy e way, tog=ther Wit 13 post| am alsa rslemsing cods on GHNUD st akows YOU 10 TN character-ievel languags
ek 1ayer LSTMs. Youghve i oftaxt and it wil l2am 1 generan: e Mz i on2

cnaraoter a3 tme. You oan 50 s2 It Deiow, 3

Fra ANNE anyway?

= Y winat

Recurrent Neural Networks
7 Recurrent Heh EEY

Sequancss. Do your background wondering: >
‘giaring Bmétabion of aniia Neural Netwaris {and 0 Camvoiutional Nehworks) bs 13t hair AP ks 100 oonstrainad: they
‘3coapt 3 ed-sizad vactor 35 put (2. 30 Imags) and producs 3 ed-sized vactor 35 ouiput (2.9, probanites of

. Not anty tnat: pertorm trés mapgs atuzd BN
12 mumbar of Iayars In he madk) hat thay Aow s 10
Opara1a v SEQUENGES OfvaCtors: SSQUENGEs In he INpUL, 11 GUIPUAL ar In T2 Mas! ganral ca52 bl A S SYampsas.
M3y MaK2 TEE Mane concraie.

VIOLA:
Why, Salisbury must find his flesh and thought
That which I am not aps, not a man and in fire,

To show the reining of the raven and the wars

To grace my hand reproach within, and not a fair are hand,
That Caesar and my goodly father's world;

When I was heaven of presence and our fleets,

We spare with hours, but cut thy council I am great,
Murdered and by thy master's ready there

My power to give thee but so much as hell:

Some service in the noble bondman here,

Would show him to her wine.

KING LEAR:

0, if you were a feeble sight, the courtesy of your law,
Your sight and several breath, will wear the gods

With his heads, and my hands are wonder'd at the deeds,
So drop upon your lordship's head, and your opinion

Shall be against your honour.

g, of digfts ly beaming
al}
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the morning paper

The amazing power of word vectors
APRIL 21, 2016

For today’s post, I've drawn material not just from one paper, but from

five! The subject matter is ‘word2vec’ — the work of Mikolov et al. at Google

on efficient vector representations of words (and what you can do with

them). The papers are:

Efficient Estimation of Word Representations in Vector

Space — Mikolov et al. 2013

Distributed Representations of Words and Phrases and their

Compositionality — Mikolov et al. 2013

Linguistic Regularities in Continuous Space Word

Representations — Mikolov et al. 2013

wordavec Parameter Learning Explained — Rong 2014
wordzavec Explained: Deriving Mikolov et al’s Negative
Sampling Word-Embedding Method — Goldberg and Levy 2014

From the first of these papers (‘Efficient estimation...) we get a description

of the Continuous Bag-of-Words and Continuous Skip-gram models for

learning word vectors (we'll talk about what a word vector isin a

moment...). From the second paper we get more illustrations of the power

of word vectors, some additional information on optimisations for the skip-

gram model (hierarchical softmax and negative sampling), and a discussion

of ~-
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