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. Introduction to Artificial Intelligence and Robotics

® Learning Goal/Output

Students will learn some of the fundamental methods and algorithms of Al & Robotics

Students will learn about practical applications of these algorithms

Students will work in teams in order to complete theme-related projects

® Short Description

Artificial Intelligence (Al) is about creating algorithms to perform tasks in a way that we believe is intelligent. Al &
Robotics is about creating algorithms to make robots perform such tasks. Modern Al & Robotics algorithms play

games (e.g. chess), prove theorems (e.g. verification), discover patterns in data (e.g. explanations), analyze complex
sequences (e.g. DNA), make “life or death” decisions (e.g. matching organs to patients), optimize distributions (e.g.
food, refugees, housings), drive cars (e.g. Tesla), play soccer, etc.

This course has three components: lectures, tutorials and lab exercises. The lectures will introduce selected basic
topics such as search, game playing, decision making, planning, machine learning and probabilistic reasoning. The
tutorials will allow students to apply algorithms on simple “toy” examples. The lab exercises will provide to the
students the opportunity to develop a small project in some area of Al: learning, planning, theorem proving, etc.
Students who complete the course will have an understanding of some of the fundamental methods and algorithms of
Al, and an appreciation of how they can be applied to interesting practical problems. '
@ Prerequisites

The general prerequisites of the TU Berlin Winter University, are that candidates have B2 level English and at least one
year of university experience. 1. Basic programming skills: C++ or Java or PHP or Prolog 2. Basic LaTeX skills: a type
setting system 3. Basic knowledge: algorithms, mathematics.

® Lecturer(s)

Prof. Toby Walsh

Toby Walsh is a leading researcher in Artificial Intelligence. He was named by the Australian newspaper as a "rock

star" of Australia's digital revolution. He is Scientia Professor of Artificial Intelligence at UNSW, leads the Algorithmic
Decision Theory group at Data61, Australia's Centre of Excellence for ICT Research, and is Guest Professor at TU Berlin.
He has been elected a fellow of the Australian Academy of Science, and has won the prestigious Humboldt research
award as well as the NSW Premier's Prize for Excellence in Engineering and ICT. He has previously held research
positions in England, Scotland, France, Germany, Italy, Ireland and Sweden.

Dr. Martin Aleksandrov

Martin Aleksandrov obtained a Bachelor degree in Computer Science from Sofia University, Bulgaria. He also received

a Master degree in Computer Science from Technical University Dresden, Germany. In addition, Martin obtained
qualifications as Bachelor in Physics and Master in Probability Theory and Statistics from Sofia University, Bulgaria. He
recently received his PhD in Computer Science from UNSW Sydney, Australia. Martin was an intern at Fondazione
Bruno-Kessler (FBK in Trento, Italy) and Australian ICT Research Centre of Excellence (fka NICTA in Sydney, Australia).

He also worked at NOVALINCS (fka CENTRIA in Lisbon, Portugal). He has won Computational Sustainability

Outstanding Student Paper Award at 24th IJCAI 2015, Buenos Aires, Argentina, and Best Paper Award at 40th Kl 2017,

i Dortmund, Germany.
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TU Berlin Winter University 2019
January 7% - January 31%
Course Syllabus: Introduction Artificial Intelligence and Robotics

Week 1: January 7t - 13t
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Week 2: January 14%- 20
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Classes
The course consists of the following five components of total 88 SW5.

¢ Lectures - 24 x 2 SWS5S = 48 5W5

s  Tutorial - 4 x 2 SW5 = 8 5WS5S

o Lab-B8x25WS5=165WS

* Exams (Exam, Corrections, Review & Presentations) -5 x 2 5W5 =10 5W5s
¢ Excursion -3 x 2 5W5 =6 5W5S

Note 1: A syllabus with more details will be available soon.
Note 2: An information about the excursion will be available soon.

Assessment
Final grade = A+(H+P+F)*points

¢ Attendance: min. B0% attendance, 10 points
*  Homeworks: 30%, points 90

¢ Project: 40%, points 90

¢ Final Exam: 30%, points 90

Grading scale in points

1.0 1.3 1.7 20 23 27 3.0 33 3.7 4.0
95- 90- 85 80- 75- 70- 65 60- 55- 50-
100 94 89 84 79 74 69 B4 59 54

Reading
The following books are recommended for this course. More precise pointers to these
references will be given during the classes.

¢ 5. ). Russell and P. Norvig (Google Inc.). Artificial Intelligence:; A Modern Approach
3rd Edition. Pearson Education, 2010.

« B. Siciliano and O. Khatib. Springer Handbook of Robotics. Springer-Verlag New
York, Inc., 2008.

s 5 Thrun, W. Burgard and D. Fox. Probabilistic Robotics (Intellipent Robotics and
Autonomous Agents series). The MIT Press, 20065,

« K Apt. Principles of Constraint Programming. Cambridge: Cambridge University
Press, 2003.
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o IR “V7 ELEEEIESMAVIRINER) (optional) :
Activities Date Price BT “VvT /R
Dresden Trip 1H19H 70
o EA “V” EHEERIBENERE:
Accommodation Breakfast included Bathroom Price BT VR
CIEE Twin Room No En-Suite 400€
Steps Hotel Twin Room Yes En-Suite 686€
Three Little Pigs Single Room No Shared on corridor 840€
Three Little Pigs Twin Room No Shared on corridor 560€
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