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Figure 1: The Jacobs University 3C-Model
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The remaining 15 CP can be selected according to interest and/or with the aim of pursuing a 
minor in a second field, or students complement their studies by taking all of the above listed 
mandatory elective CORE modules.
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Figure 2: Schematic Study Plan for RIS

 

 

* mandatory for minor students 
m = mandatory 
me = mandatory elective 
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Robotics and Intelligent Systems (RIS) BSc
Matriculation Fall 2020

Program-Specific Modules Type Assessment Period Status¹ Sem. CP Jacobs Track Modules (General Education) Type Assessme nt Period Status¹ Sem.

Year 1 - CHOICE
Take the mandatory CHOICE modules listed below

15 Unit: Methods / Skills 

CH-220 Module: Introduction to Robotics and Intelligent Systems (default minor) m 2 7.5 JTMS -MAT-09 Module: Calculus and Elements of Linear Algebra I m 1
CH-220-A Introduction to Robotics and Intelligent Systems Lecture 5 JTMS-09 Calculus and Linear Algebra I Lecture Written examination Examination period
CH-220-B Intro to RIS - lab Lab 2.5 Module Code Module: Calculus and Elements of Linear Algebra  II m 2
CH-231 Module: Algorithms and Data Structures m 2 7.5 JTMS-10 Calculus and Linear Algebra II Lecture Written examination Examination period
CH-231-A Algorithms and Data Structures Lecture Written examination Examination period

7.5 Unit: Language

CH-230 Module: Programming in C and C++ (default minor) m 1 7.5 German is default language. Native German speakers take modules in another offered language.
CH-230-A Programming in C and C++ Lecture Written examination Examination period 2.5 Module Code Module: Language 1 m 1
CH-230-B Programming in C and C++ Tutorial Tutorial Practical assignments During the semester 5 JTLA-xxx Language 1 Seminar Various Various me

Unit: CHOICE (own selection) 1/2 22.5
Take three further CHOICE modules from those offered for all other study programs.² Module Code Module: Language 2 m 2

JTLA-xxx Language 2 Seminar Various Various me

Year 2 - CORE 
Take all CORE modules listed below or replace mandatory elective ("me") modules with suitable CORE modules from other study program

Unit: Robotics (default minor) 15 Unit: Methods / Skills

CO-540 Module: Robotics m 3 5 JTMS-MAT-12 Module: Probability and Random Processes m 3

CO-540-A Robotics Lecture Written examination Examination period JTMS-12 Probability and Random Processes Lecture Written examination Examination period
CO-541 Module: Machine Learning m 4 5
CO-541-A Machine Learning Lecture Written examination Examination period Take one of the two listed mandatory elective methods modules:
CO-542 Module: RIS  Lab  me 3-4 5 JTMS -MAT-13 Module: Numerical Methods

4
me 4

CO-542-A RIS Lab 1 Lab Lab Report 3 2.5 JTMS-13 Numerical M ethods Lecture Written examination Examination period
CO-542-B RIS Lab 2 Lab Lab Report 4 2.5 CO-501 Module: Discrete Mathematics me 4

Unit: Automation and Control 15 CO-501-A Discrete Mathematics Lecture Written examination Examination period

CO-543 Automation me 4 5

CO-543-A Automation Lecture Written examination Examination period Unit: Language
CO-544 Module: Embedded S ystems me 3 5 German is default language. Native German speakers take modules in another offered language.
CO-544-A Embedded Systems Lecture/Lab Project During the semester Module Code Module: Language 3 m 3
CO-545 Module: Control Systems me 3 5 JTLA-xxx Language 3 Seminar Various Various me
CO-545-A Control Systems Lecture Written examination Examination period

Unit: Intelligent Systems 15 Module Code Module: Language 4 m 4
CO-546 Module: Computer Vision me 3 5 JTLA-xxx Language 4 Seminar Various Various me
CO-546-A Computer Vision Lecture/Lab Written examination Examination period
CO-547 Module: Artificial Intelligence m 4 5
CO-547-A Artificial Intelligence Lecture Written examination Examination period
CO-548 Module: RIS  project m 4 5
CO-548-A RIS project Project/Lab Report  / Presentation During the semester

Year 3 - CAREER

CA-INT-900 Module: Summer Internship m 4/5 15 Unit: Big Questions 

CA-INT-900-0 Summer Internship Internship Report/Business Plan and During the 5th Semester JTBQ-BQ Module: Big Questions m 5/6
CA-RIS-800 Module: Thesis  / Seminar IMS m 6 15 Take a total of 10 CP of Big Questions modules with each 2.5 or 5 CP Lecture Various Various me

CA-RIS-800-T Thesis  IMS Thesis 15th of May 12 Unit: Community Impact Project
CA-RIS-800-S Seminar  IMS Seminar During the semester 3 JTCI-CI-950 Module: Community Impact Project m 5

Unit: Specialization RIS m 5/6 15 JTCI-950 Community Impact Project Project Project Examination period

Take a total of 15 CP of specialization modules

CA-S-RIS-801 Marine Robotics Lecture/Lab Oral examination Examination period me 6 5

CS-S-RIS-802 Human-Computer Interaction Lecture Written examination Examination period me 5 5

CS-S-RIS-803 Optimisation Lecture Written examination Examination period me 6 5

CA-S-xxx Specialization elective (from CS, ECE, Math, IEM study programs)³ Various Various Various me 5/6 5

Total CP
¹ Status (m = mandatory, me = mandatory elective) 
² For a full listing of all CHOICE / CORE / CAREER / Jacobs Track modules please consult the CampusNet online catalogue and /or the study program handbooks.
³ For details please see the program handbook
4
 If you take minor in Math, you must choose Numerical methods module

Thesis and Presentation

45

45

45

Examination periodWritten examination

During the semester

 

Figure 3: Study and Examination Plan
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Module Name Module Code Level (type) CP 

Stochastic Processes Year 2/3 
(Specialization) 

5.0 

Module Components 

Number Name Type CP 

Stochastic Processes Lecture 5.0 

Module Coordinator 
 
K. Mallahi-Karai 

Program Affiliation 
 
 

Mandatory Status 
 
Mandatory elective for 
Mathematics and RIS 

☒

 
 
Co-requisites 
 
☒

 
 
Knowledge, Abilities, or 
Skills 
 
 

Frequency 
 
Biennially 
(Spring) 

Forms of Learning and 
Teaching 
 
 
 

Duration 
 
1 semester 

Workload 
 
125 hours 

Content and Educational Aims 

This module serves as an introduction to the theory of stochastic processes. It starts with a review of Kolmogorov axioms for 
probability spaces and continues by providing a rigorous treatment of topics such as the independence of events and Borel-
Cantelli Lemma, Kolmogorov’s zero-one law, random variables, expected value and variance, the weak and strong laws of large 
numbers, and the Central limit theorem. More advanced topics that will follow include finite and countable state Markov 
chains, Galton-Watson trees, and the Wiener process. Several relevant applications that will be discussed are percolation on 
graphs, the application of Markov chains to sampling problems, and probabilistic methods in graph theory. The module also 
includes examples from mathematical finance. 

Intended Learning Outcomes 
By the end of the module, students will be able to 
 

 demonstrate their mastery of basic stochastic methods; 
 develop ability to use stochastic processes to model real-world problems, e.g. in finance;  
 analyze the definition of basic probabilistic objects, and their numerical features; 
 formulate and design methods and algorithms for solving applied problems based on ideas from stochastic 

processes.  
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R. Durrette (2019). Probability: Theory and Examples. Cambridge: Cambridge University Press. 

A. Koralov and Ya. Sinai (2007). Theory of Probability and Random Processes, Berlin: Springer. 

Usability and Relationship to other Modules 
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Module Name Module Code Level (type) CP 

Discrete Mathematics Year 2/3 (CORE) 5.0 

Module Components 

Number Name Type CP 

Discrete Mathematics Lecture 5.0 

Module 
Coordinator 
K. Mallahi-Karai 

Program Affiliation 
 
 

Mandatory Status 
 
Mandatory elective for 
Mathematics, CS, Physics and 
RIS 

☒

 
 
 
Co-requisites 
 
☒

 

 
 
 
Knowledge, Abilities, or 
Skills 
 
 

Frequency 
 
Annually (Spring) 

Forms of Learning and Teaching 
 
 
 

Duration 
 
1 semester 

Workload 
 
125 hours 

 
 

Content and Educational Aims 

This module is an introductory lecture in discrete mathematics. The lecture consists of two main components, enumerative 
combinatorics and graph theory. The lecutre emphasizes connections of discrete mathematics with other areas of 
mathematics such as linear algebra and basic probability, and outlines applications to areas of computer science, 
cryptography, etc. where employment of ideas from discrete mathematics has proven to be fruitful. The first part of the 
lecture—enumerative combinatorics—deals with several classical enumeration problems (Binomial coefficients, Stirling 
numbers), counting under group actions and generating function. The second half of the lecture—graph theory—includes a 
discussion of basic notions such as chromatic number, planarity, matchings in graphs, Ramsey theory, and expanders, and 
their applications.  
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Intended Learning Outcomes 
By the end of the module, students will be able to 
 

 demonstrate their mastery of basic tools in discrete mathematics.  
 develop the ability to use discrete mathematics concepts (such as graphs) to model problems in computer 

science. 
 analyze the definition of basic combinatorial objects such as graphs, permutations, partitions, etc.  
 formulate and design methods sand algorithms for solving applied problems basic on concepts from discrete 

mathematics.  

J.H. van Lint and R.M. Wilson (2001). A Course in Combinatorics, second edition. Cambridge: Cambridge University Press. 

B. Bollobas (1998). Modern Graph Theory, Berlin: Springer. 

Usability and Relationship to other Modules 
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By the end of this module, student should be able to 
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By the end of this module, the students should be able to 

 design and develop a Business Case based on the tools provided by modern Biotechnology; 
 explain the interplay between Science, Technology and Economics / Finance; 
 use their disciplinary factual and methodological knowledge to reflect on interdisciplinary questions by 

comparing approaches from various disciplines; 
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 Figure 4: Intended Learning Outcomes Assessment-Matrix
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Semester 2 2 1 3 4 3/4 4 3 3 3 4 4 5/6 5/6 5/6 1 2 3 4 5 5/6 5 1 6
mandatory/mandatory elective m m m m m me me me me me m m me me me m m m me m m m m m
Credits 7.5 7.5 7.5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 15 10 5 10 15

Program Learning Outcomes A E P S
demonstrate knowledge of kinematics and dynamics of 
multi-body systems

x x x x

design and develop linear and nonlinear control 
systems

x x x x

design basic electronics circuits x x x x
show competence about operational principles of 
motors and drives

x x x x

design and develop machine learning algorithms and 
techniques for pattern-recognition, classification, and 
decision-making under uncertainty;

x x x x

design and develop computer vision algorithms for 
inferring 3D information from camera images, and for 
object recognition and localization

x x x x

model common mechanical and electrical systems that 
are part of intelligent mobile systems

x x

design robotics systems and program them using 
popular robotics software frameworks

x x

use academic or scientific methods as appropriate in 
the field of Robotics and Intelligent Systems such as 
defining research questions, justifying methods, 
collecting, assessing and interpreting relevant 
information, and drawing scientifically founded 
conclusions that consider social, scientific, and ethical 
insights

x x x

x x x x x x x x x x x x x x x

develop and advance solutions to problems and 
arguments in their subject area and defend these in 
discussions with specialists and non-specialists; 

x x x
x x x x x x x x x x x x x x

engage ethically with the academic, professional, and 
wider communities and to actively contribute to a 
sustainable future, reflecting and respecting different 
views; 

x x x

x x x x x x x x x x x x x x x x x x x x x x x x

take responsibility for their own learning, personal, 
and professional development and role in society, 
evaluating critical feedback and self-analysis; 

x x x
x x x x x x x x x x x x x x x x x x x x x x x x

apply their knowledge and understanding to a 
professional context; 

x x x
x x x x x x x x x x x

work effectively in a diverse team and take 
responsibility in a team;

x x
x x x x x x

adhere to and defend ethical, scientific, and 
professional standards. 

x x x
x x x x x x x x x x x x x x x x x x x x x x x x

Assessment Type
Oral examination x
Written examination x x x x x x x x x x x x x x x
Project x x x
Term paper x
Report x x
Poster presentation x
Presentation
Various x x x
module achievements/bonus achievements x x x x x

Competencies*

Robotics and Intelligent Systems

*Competencies: A-scientific/academic proficiency; E-competence for qualified employment; P-development of personality; S-competence for engagement in society

 

 


