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Who are we? - Institutional context

How does thiswork? - Organisation(al) matters

Why the digits? - Generating citafor Al Methods
What else dowe teadh? - Other lectureson ML & DM
Whereto lookfor additional information? - Resources
When will thisall happen? - Preliminary ledure plan

M otivation and Outlook
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Who are we?

http://www.al.unvie.acat/
Institut fur Medizinische Informatik undArtificial
Intelligence (IMKATI) des Zentrums fur Hirnforschung aer
Medizinischen Universitét Wien

http://www.oefai.at/
Osterreichisches Forschungsingtitut fur
Artificial Intelligence (OFALI)

http://www.oefai.at/oefal/ml/mldm
The Madine Leaning and Data Mining Research Group
@ OFA
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How doesthiswork?

Vorlesungstermine Al Meth.d.DA (509.916)

Jeden Mi 08:45-10:15, H$41; beginnend ab 9.3. = heute
Vorlesungsprufung

29.06.2005 08:45-10:15 schriftlich, HSA1. Alle Unterlagen erlaubit!

L abor tbung Al Meth.d.DA (561.699)
« Ausgabe von Ubungsaufgaben: ab 20.4. in VO & auf LVA-Webseite (s.u.)

* Abgabe der Losungen in schriftlicher Form jeweil s zum angegebenen Termin,
ca. im 2-3 Wochen Rhythmus. Arbeit in Kleingruppen (3-4 Personen).

» Préasentation von ausgewahlten Arbeiten und gemeinsame Diskussion.

Webseite aur LV A (passvort-geschutzt)
http://www.oefai .at/~al exsee/lv/aida - User: student Passwort: aiM da05

WICHTIG: Mitbelegen an der Medizinischen Universitat!
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Why the digits?

US Postal Office Digit Dataset

o Optica Character Recognition for ZIP O =346 7 89
Codesin the 90ies as a learning task oL2248¢ 7849
o Scanned >10,000 dgits from more 0 1345 &7 T
than 500 diff erent people. O 1 L3Y 567817
. Digits were segmented, resized and @133/ 7 S & (7 8 (9
resampled to 16x16 pixels with

numeric gray values. Eadh pixel is 2333333332233
represented by its own attribute. 3323333333323
. - 33332333)%3332
renclases {0429 3333333333333
233333833333333
A lecture hall full of students can 933423333.3{953
generate a similarily large dataset %g%%%%%g%%gg

In one minute. This enables usto 222 '
| indi 3333333333233
validate findings on USPS and 3333335333323 3

check whether it isrepresentative.
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What else do we teach?

Lectureson ML & DM @ IMKAI

Winter semester
509.014 Maschineles Lernen undDataMining, VO 2h
561.340 MaschinelesLernen undDataMining, UE 1h

Sommer semester
509.916 Al Methoden der Datenanalyse, VO 2h
561.699 Al Methoden der Datenanalyse, LU 1h
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Whereto look for additional information?

Recommended books

T. Hastie d al (2001). The Elements of Statistical Learning. Springer Verlag.

lan H. Witten & Eibe Frank (2000). Data Mining: Practical Machine Learning
Tools and Techniques with Java Implementations. Morgan Kaufmann.

John W. Tukey (1977). Exploratory Data Analysis. Addison-Wesley

Starting pointson the Web:

The European Network of Excellence in Machine Learning (MLNet), with
bibliography, links to madine learning courses, data, software, ...

http://www.mlnet.org

The European Network of Excell ence on Knowledge Discovery (KDNet)
http://www.kdnet.org/

David Ahas extensive list of madine learning resources
http://home.earthlink.net/~dwahal/reseach/machine-leaning.html
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When will thisall happen?

L ecture plan (preliminary)

09.03.2005
16.03.2005
06.04.2005
13.04.2005
20.04.2005
27.04.2005
11.05.2005
18.05.2005
25.05.2005
01.06.2005
08.06.2005
15.06.2005
22.06.2005

29.06.2005

Introduction

Introduction DA/ML, Basic Concepts, WEKA Demo
Overview of leaning systems

Evaluation Basics

Classc Data Analysis Methods

Statisticd Graphics

Preprocessng Methods

Feaure aonstruction, transformation and seledion
Ensemble Methods and Cost-Sensitive Leaning
Multi-View Learning

Computational Leaning Theory

Leaning Task Design & Evaluation

Applications and Outlook

Final exam (written
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What are Al Methods of Data Analysis?

Data Analysis comesin threevarieties

o Confirmatory (can we @nfirm or rged a given
hypahesis?)

» Descriptive (aims for compact description d data given a
model clasg

o EXxploratory (explore data from many viewpoints; aims to
find aplausible until a plausible "story" emerges)

For this lecture, we focus on exploratory DA. One
viewpoint we will specially concentrate on is Artificial
Intelligence. This viewpaoint involves the ative reseach
fields of Machine L earning and Data Mining.
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What iIsML & DM?

MACHINE LEARNING

"Thefidd of madineleaningis concerned with the
guestions of how to construct computer programs that
automaticdly improve with experience.”

(Tom M. Mitchell, 1997

DATA MINING

"DataMiningisthe nontrivial processof identifying valid,
novel, paentially useful, and utimately uncderstandable
patternsin data."

(Fayyad, Piatetsky-Shapiro & Smyth, 1996

© Alexander K. Seevald
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Can Machines L earn from Experience?

Y es, of coursel

« MENACE (D.Michie, 1961): Tic-Tac Toe by matchboxes

— Lookup table for ead position
— Fealbac after eadh game TRt N T

— Implemented as 308 matchboxes
and beadsin nne wlors.

e TD-Gammon (G.Tesauro, 1995: Badkkgammon
— Started with no knowledge on badkgammon except basc rules
— Leaned by playing against itself E‘:”f:‘ o f: L
— Result: Excdlent play at grandmaster ‘ ‘

level. In some caes, has even changed
expert's judgement on best move. ‘
.g 3 28 o

© Alexander K. Seevald
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Why? To build autonomous systems...

« Autopilot for one-person

saling

Raceproven with many state-
of-theat Al and ML
comporents.

Human jargon like gust,
close-hauled, |uff as
background knavledge, e.g.

If you are sailing close-
hauled and there is a gust of
wind then steer the boat a bit
windward.

© Alexander K. Seevald
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... save costsin industrial production..

, Meural U
Restric- & Network ot - Ll
tions E
E

—+.—l‘ + Transformer h Neural
-4 g. Analyt . Fast data Networks
Model Dynamic * acquisition N on-line

set paints AC Adaption
&’\. . d Arc
Rogulator = *HE e Avrtificial
Electrode controller intelligence
s Lo

E===]

——
Static set points
= default values

I, P, thermal load of panels

e Optimizaion d melting processwith neural network and
analytica model: Sted production +6,000; Energy
consumption -3,1%
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..or Improving Spam filters

Problem: 95% of mails are spams ~ 300 spams/day/users

...solved! Better than BrightMail, GMail, SpamAss 3.0.2
O CRM
0,0300 - lSA
& 0,0100 - [ ]
% o i
8 D

Mailbox
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OFAI Projects

Automated dee staging (SIESTA, EU projea)
e Sleg staging from EEG data; Spin-Off company: The Sesta Group

A Meta-Learning Assstant for Providing User Support in Machine
L earning and Data Mining (METAL, ESPRIT-LT R EU projeq)

Biological Textmining (BioMinT, QLRI EU projea)
Automated Quality Control for Industrial Printing (MONOTONE)
Meta-level learning for hybrid spamfilters

Commercial projeds

* The Use of Madhine Leaning Methods for Quality Prediction in Sted
Casting (+ Data Mining Library) for VOEST-Alpine.

* Risk analysisfor an Austrian insurance mmpany.
o Sdesforecastingfor alarge Austrian supermarket chain.
« Discovering Inefficienciesin the supply chain of an international firm.
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