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Wie lauft das Studiumprozess?

 Scoring system in OvGU vs BSU
@st_eg e oy "
 Possible forms of examinations

* Advices for successful graduation
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Mathematics
steg
 Combinatorial optimization

e Algebraic Number Theory

Computer Science

 Swarm intelligence
* Biometrics and security
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General inrfo:

 What is the point system?

 What does it mean to pass an exam
successufully?

 What does it mean to graduate a semester?
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Point system

Basically in OvGU you study 2 types of subjects:
 Mathematics
* Informatics

Credit_Points(mark,type):=
9.0, mark < 4.0 and type = Math.
6.0, mark < 4.0 and type = Inf.
0, mark > 4.0




To pass Examinations
successfully:

z z Credit_Points(marks, types) = 30
typ

30 is ENOUGH!
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Subjects’ selection
Basically a list ;oaunua”y
of subjects select all
provided by the
Prof.Girlich interesting

subjects



+ -
You study only that Timetable problem:
subjects, which you want | * Youcan'tselect 2
=> High motivation! subjects at one and the

same time;

e “Windows” in a
timetable ( 2classes:
first 7.00 — 9.00

second 13.00 — 15.00)




e Attend lectures and
exercises

Do homework (basically
without testing the
presence)

e Basically no preliminary
tests and admissions for
exams (but there are
some exceptions)




Registration

* Fill (web) form

 Make (web) query




Exam

Mathematics Informatics

* Orally in German or (computer science)
English (or mixed)

* Written (=centralized
* Duration of the test)

exam~ 30 — 40 min * Referat (=~ course work)



Computer Science

- Swarm Intelligence

- Biometrics and Security






= ]




Part 1. Fundamentals of swarm intelligence
« Swarm stability and stability analysis
e Swarm aggregation
« Swarm in known environments
« Swarm in unknown environments: Particle Swarm Optimization
« Dynamic Optimization
« Multi-Objective Particle Swarm Optimization

Main topics =

Part 2: Swarm and multi-agent systems
« Division of labor and task allocation
« Swarm clustering and sorting
« Ant systems and optimization

Part 3: Applications
« Swarm localization and display
e Swarm robotics
* (Self-assembly swarm)




« Acollective behavior of

- simple entities

* having simple rules with

« ability of local interactions.

YThe whole is more than
the sum of fits paritsl”



Global behavior
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The swarm model

* Consider a swarm of M individuals in an n-dimensional space.

* We model the individuals as points and ignore their
dimensions.

* The position of member : of the swarm at time ¢ is described
by 7;(t) € R"

* Assume synchronous motions, no time delays and a fully
connected network

* The equations of motion (Kinematics) for individual z:
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fi(t+1) :fi(t)—l—ﬁi(t+1) ° 5 o +°
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Attraction (Cohesion): steer to move towards
the average position of local flock-mates

Repulsion (Separation ): steer to avoid
crowding local flock-mates

Alignment: steer towards the average heading
of local flock-mates

Alignment




nEy

[ﬁﬁl

\/"‘ Q @ I_-v 3 S@Q
xamples of SO:

= 4

Economy:

Stock markets regulate the relative prices of companies
without central control.

Traffic:

Highway traffic organizes itself, might lead to traffic jams.
Internet:

Traffic control and routing use methods which adapt to

properties of local views of the system. | .
GGG

Mathematics, Chemistry, Physics:
* Simple rules lead to complex patterns !n '
9/919/©)

* The Belousov-Zhabotinsky reaction is a family of §
oscillating chemical reactions.







Biometrics and security
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Concept

+ Lecture

Weekly

Video Projector (Slides) — Note: Slides should be used as script!
Whiteboard, Tablet PC

English slide versions: Work in Progress .

Students presentation to selected topics and discussion within the
course — Referat Presentation

» EXxercise for work on individual topic for Referat:
https://omen.cs.uni-magdeburg.de/einschreiben/

Summarized and presented

Registration and selection of your topic at first exercise (exercises

start on 16.10.14: select your topic and collect your related
references)

Milestones will be introduced in the first exercise

by

Prof. Dr.-Ing. Jana Dittmann and

Prof. Dr.-Ing. Claus Vielhauer

Biometrics and Security — BioSec WS14/15
AMSL - Advanced Multimedia and Security Lab



F
» /2, Lecture notes

-+ Part 1 (Introduction and Fundamentals)
e Part 2 (Speech and Handwriting)
e Part 3 (Gait, Keystroke Dynamics and Lip

Movement)
A : :
AT e Part 4 (Fingerprint)
& L . e Part 5 (Iris)
5\\&:“: * Part 6 (Face)
AT " * Part 7 (Rest)
v Coida



http://omen.cs.uni-magdeburg.de/itiamsl/cms/dbfs.php?file=dbfs:/lehre/winter1415/BioSec_WS1415-Part_001.zip
http://omen.cs.uni-magdeburg.de/itiamsl/cms/dbfs.php?file=dbfs:/lehre/winter1415/BioSec_WS1415-Part_001.zip
http://omen.cs.uni-magdeburg.de/itiamsl/cms/dbfs.php?file=dbfs:/lehre/winter1415/BioSec_WS1415-Part_002.zip
http://omen.cs.uni-magdeburg.de/itiamsl/cms/dbfs.php?file=dbfs:/lehre/winter1415/BioSec_WS1415-Part_003.zip
http://omen.cs.uni-magdeburg.de/itiamsl/cms/dbfs.php?file=dbfs:/lehre/winter1415/BioSec_WS1415-Part_004.zip
http://omen.cs.uni-magdeburg.de/itiamsl/cms/dbfs.php?file=dbfs:/lehre/winter1415/BioSec_WS1415-Part_005.zip
http://omen.cs.uni-magdeburg.de/itiamsl/cms/dbfs.php?file=dbfs:/lehre/winter1415/BioSec_WS1415-Part_006.zip
http://omen.cs.uni-magdeburg.de/itiamsl/cms/dbfs.php?file=dbfs:/lehre/winter1415/BioSec_WS1415-Part_007.zip
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Biometrics and Security

« Biometric System:

— system for the purpose of the automated recognition of
Individuals based on their behavioural and biological
characteristics

» Use Cases: User Authentication

— Advantage
» Directly linked with person’s body or behavior
« Misuse by third person not possible in an easy way
» Authentication by Verification or Identification

— Problem:
« Error Rates (false positives and false negatives) and
« They can only be obtained statistically > Large Test Sets
« Immitations, fakes, replays, impersonation etc.

_

Y

Biometrics

%

Knowledge

Possession

See: http://www.3dface.org/media/vocabulary.html or

http/amww_christoph-busch.de/standards.html , website request 7.10.2013
Summarnized and presented by
Prof. Dr.-Ing. Jana Dittmann and
Prof. Dr.-Ing. Claus Vielhauer
Biometrics and Security — BioSec WS14/15
AMSL - Advanced Multimedia and Securitv Lab



“BioSec

Confidentility, Privacy, Anonymity or Pseudonymity,
Unobservability, Unlinkability
Confidentility during inter-process

Claus Vielhauer, Jana Dittmann, Stefan Katzenbeisser: Design Aspects
of Secure Biometc Systems and Biometncs m the Encrypted Doman,
In: Patnzio Campial (Eds.): Secunty and Pnvacy in Biometrics,

3 3 Springer London_ ISBN 978-1-4471-5229-3,
- l
M\“‘*- S Reference
et Storage
confidentility of
stored data
Behavioral / ,
Physiological
T):ait f,(‘;’m Data . Pre- l Feature Comparison & |1 i
Subject Acquisition processing Extraction Classsification % 0
Y -, 'y l l ]
confidentility of confidentility of the confidentility of the confidentility of the confidentility
the acquired | pre-processed data . feature data . compared and . of the result
data classified data 5

Privacy of the
human

Anonymity or
pseudonymity of
the human,
Unobservability
and Unlinkability
of all actions
preformed by the
human

slhauer
iy — BioSec WS14/15
ey verrreeaverasd imedia and Security Lab
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Applica

«  Security
— Border Controll
— Surveillance
— Crime Scene Traces
— Access Protection

 Convenience
— Recognition = Understanding
— Personalization of services or devices
— Situation awarness
— Management issues such as time and attendance management



%,lo Face Biomedtrics:

(/—

4 5 Tasks description

® to use the face detection and face recognition tool - «Faint» (the Face
Annotation Interface) - to perform person identification on the the
collection of face images - the “Labeled faces in the wild” database -
from publicly available source;

® to analyse the efficiency of the system before and after the attack
attempt using StirTrace on face images (FP/FN errors);

® to discuss the influence of different parameterizations (here ‘Maximum
numbers of Eigenfaces used’) on the classification performance;

® to project the samples in the database to the characters of
‘Doddingtons Zoo’ and — if possible — to apply the ‘Doddingtons rules of
thumb’ for the evaluation of the authentication performance.

Summarized and presented by
Bartashevich Palina and

Polujan Alexandr

Biometrics and Security — BioSec WS14/15
WS14/15 Topic01b: Face Biometrcs
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Face Biometrics:

+ + Biometric processing pipeline

Behavicral / Physiological ) |
Trait from Subyect

o

“Labeled faces in the wild”
VS
Utrecht ECVP face database

Summarized and presented by
Bartashevich Palina and

Polujan Alexandr

Biometrics and Security — BioSec WS14/15
WS14/15 TopicO1b: Face Biometrcs
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Feature
Extraction

Comparison &
Classification

u Edit Region Properties

Face

Person

George_Pataki
King_Abdullah_l

Joseph_Biden
Benjamin_Netanyahu
Kurt_Warner
Scott_Peterson
Rainer_Schuettier
M&ﬁ\)\t@xﬂess
Chnl Sunn-honn

Christine_Baumgartner ’

E> Result
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Mathematics

» Algebraic Number Theor

 Combinatorial Optimizatio



Algebraic Number Theory

Complex Numbers

Real Numbers

‘a(\or\a\ NUmb
Irrational
Numbers

s
Integers

Whole
Numbers

MathBits.com

e Lectures (In German) - 2 times
a week

e Exercises —once a week
e Lecturer Dr. Kai-Uwe Schmidt
e Official web-page

http://www-e.uni-
magdeburg.de/kai- -
usch/lectures/AZT/ -




Motivation
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Problem 1: Solve the equation or prove, that it has no solutions:

x"+yt=z"nmeN;x,y,z€Z;xyz# 0
Problem 2: Solve the equation:

x? —nyy? =z for fixedny €7Z;x,y,z € Z



Problem 1

e So called Fermat's Last Theorem

* Firstly was stated in Ancient times as Pythagorean
Triple problem (motivated by Pythagorean Theorem)

Y Pythagorean Triples

z=1 +g?
x = 2*t"s

Z X

y:t}!_s.}!

* Around 1637 was generalized by Fermat in the
margin of his copy of the Arithmetica next to
Diophantus’ sum-of-squares problem



Problem 1

“It is impossible to
separate a cube into two
cubes, or a fourth power
into two fourth powers, or
in general, any power
higher than the second,
into two like powers. |
have discovered a truly
marvelous proof of this,
which this margin is too
narrow to contain.”
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Problem 1

3. Find x.

Ocular Trauma - by Wade Clarke ©£200S

Jem

Nobody knows, was it a Fermat’s joke or did he really
prove it

Mathematicians need approximately 350 years to prove
this fact

Thereto they’ve constructed such branches of Algebra as
Finite Fields and Galois Theory



Problem 1

 Finally the general case of this
problem was solved in 1996 by
British mathematician Andrew John
Wiles

* He proved, that equation
x"+yt=z""neN;x,y,z€ Z;xyz + 0

Has no solutions forn € N,n > 2




Problem 2
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Problem 2: Solve the equation:

x? —nyy? =z for fixedny, €7Z;x,y,z € Z



Problem 2

Example 1

* Solve the following equation in Z:

x?—y% =5
= (x — y)(x + y) = 5|Both part factorization (in Z)
= ((x —vy), (x + y)) € a{(1,5), (5,1)}| a is invertible (in Z)
= Since invertible elements (units) in Z are +1, we obtain
= ((x =), (x +y)) € £{(1,5), (51)}
= (x,¥) € {(3,2),(-3,2),(3,-2),(-3,-2)}

 We are able to solve this equation, since we have a unique
prime factorization in Z and we know all the units in Z.




Problem 2

Example 2

* And what about following equation in Z:
x%+ 5y =6
= (x —vV-5y)(x +vV-5y)=6=2-3=(1-+v-5)(1 +V-5)
* Factorization is not Unique! How can we repair it?
* How can we find units in Z|v—=5]?



Problem 2

* To answer these and some more general questions we
have to study following chapters:

Finite Fields’ Theory and Galois Theory
Number Fields’ and Number Rings’ Theory
Special chapters of Commutative Algebra
Embedding's’ Theory

Units in Number Rings

Al



Combinatorial Optimization

TE-FORCE DYNAMIC
Bngl.Uﬁg‘rz\JC PROGRAMMING SELUNG ON ERAY:
(n! ALGORITHMS: 0(1)

STILL WORKING
ON YOUR ROUTE?

7
=g
SHUT THE
HEW VR

e Lectures (In German) - 2 times
a week

 Exercises —once a week
e Lecturer Prof. Dr. Volker Kaibel
e Official web-page

https://www.math.uni-
magdeburg.de/institute/imo/tea
ching/wisel4/kombopt/




Motivation

e Shortest Path Problem
Find the shortest path between two cities on a road map.
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Motivation

* Solve Assignment Problem

There are a number of agents and
a number of tasks. Any agent can
be assighed to perform any task,
incurring some time that may vary
depending on the agent-task
assignment. It is required to
perform all tasks by assigning
exactly one agent to each task and
exactly one task to each agent in a
given time.




General Approach

e Construct mathematical models of each problem,
using combinatorial structures

* Run some “clever” (polynomial) algorithm on the
constructed combinatorial structure



Shortest Path Problem

Problem 1.11 (Kiirzeste-Wege Problem)
Instanz: Digraph D = (V. A), c€ QA, s, t € V

Aufgabe: Finde einen s-t-Weg kiirzester c-Lange oder stelle
fest, dass es keinen s-t-Weg in D gibt.

Algorithmus 1.36 (Kiirzeste Wege in azyklischen Digraphen)
Algorithmus 1.38 (Dijkstra-Algorithmus)

Der Bellman-Ford Digraph

0/1-Knapsack



Assignment Problem

Job-Assignment als Flussproblem




Assignment Problem

FORrRD & FULKERSON (1954):
(Beschreiben das Problem, das T.E. Harris formuliert hatte.)

Consider a rail network connecting two cities by way of a number of intermediate
cities, where each link of the network has a number assigned to it representing its
capacity, Assuming a steady state condition, find a maximal flow from one given
city to the other.

FORD & FULKERSON (1962):
(Uber das Max-Flow Problem.)

It was posed to the authors in the spring of 1955 by T.E. Harris, who, in conjunc-
tion with General IF.5. Ross (Ret.), had formulated a simplified model of railway
trafhic flow, and pinpointed this particular problem as the central one suggested
by the model [11].



Combinatorial Optimization

* To answer these and some more general questions
we have to study following chapters:

Dynamic Programming
Flows and Circulations
Matchings

Matroids

B W N e



JUST DO IT.




