Study plan
Name of study plan: Open Informatics - Autonomous Systems 2026

Faculty/Institute/Others: Faculty of Electrical Engineering
Department:

Branch of study guaranteed by the department: Welcome page
Garantor of the study branch:

Program of study: Open Informatics

Type of study: Follow-up master full-time

Required credits: 90

Elective courses credits: 30

Sum of credits in the plan: 120

Note on the plan:

Name of the block: Compulsory courses in the program
Minimal number of credits of the block: 54
The role of the block: P

Code of the group: 2026_MOIEP

Name of the group: Compulsory subjects of the programm

Requirement credits in the group: In this group you have to gain 36 credits
Requirement courses in the group: In this group you have to complete 6 courses
Credits in the group: 36

Note on the group:

Name of the course / Name of the group of courses
(in case of groups of courses the list of codes of their
members)

Tutors, authors and guarantors (gar.)

Code Completion|Credits | Scope |Semester| Role

Advanced Algorithms
BE4M33PAL Max Hollmann, Ondfej Drbohlav, Daniel Prisa Daniel Prisa Daniel Prisa Z,ZK 6 2P+2C Z P
(Gar.)

Combinatorial Optimization
BEAM35KO Zdenék Hanzalek Zdenék Hanzalek Zdenek Hanzalek (Gar.) Z,2K 6 SP+2C L P

BE4MDPR Diploma Project z 10 190ZP z P

BE4M36DPP Diploma Project Results ZK 2 Z P

Software or Research Project 3
BE4AMSVP Jifi Sebek, Petr Posik, Jaroslav Sloup, Katarina Zmolikova, Tomas Drabek KZ 6 Z,L P
Petr Posik

Theory of Algorithms
BE4MO1TAL Marie D‘;mlové, %\Iatalie Zukovec Marie Demlova Marie Demlova (Gar.) 2K 6 3P+2S L P

Characteristics of the courses of this group of Study Plan: Code=2026_MOIEP Name=Compulsory subjects of the programm

BE4M33PAL | Advanced Algorithms |  zzk | 6
Basic graph algorithms and graph representation. Combinatorial algorithms. Application of formal languages theory in computer science - pattern matching.
BE4M35KO | Combinatorial Optimization | zzk | 6

The goal is to show the problems and algorithms of combinatorial optimization (often called discrete optimization; there is a strong overlap with the term operations research). Following
the courses on linear algebra, graph theory, and basics of optimization, we show optimization techniques based on graphs, integer linear programming, heuristics, approximation
algorithms and state space search methods. We focus on application of optimization in stores, ground transportation, flight transportation, logistics, planning of human resources,
scheduling in production lines, message routing, scheduling in parallel computers.

BE4MDPR Diploma Project Z 10
BE4M36DPP Diploma Project Results ZK 2
BE4MSVP Software or Research Project KZ 6

Independent work on a problem under the guidance of an advisor. Usually but not mandatory, the problem being solved is a subproblem of approaching diploma thesis and the project
advisor is the diploma thesis supervisor too. Therefore, we recommend choosing the topic of the diploma thesis at the beginning of the 3rd semester and not underestimating its timely
selection. The topic of the project should be relevant to the major branch of the study. The software and research project course must have a clearly defined output, such as a technical
report or a computer program. The output is defended, evaluated and graded. Important note: - By default, it is not possible to complete more than one subject of this type. - An exception
may be granted by the guarantor of the major branch of the study. A possible reason for granting an exemption is that the work-project has a different topic and is led by another
supervisor. A typical example is working on a project abroad. Note: The student enrolls in the course of SVP at the department of the supervisor. If the course does not list the course,
then at the department 13139 (variant AAM39SVP). The contact email in case of further questions: oi@fel.cvut.cz. More instructions for entering and elaborating the project can be
found on the website of the Department of Computer Graphics and Interaction http: //dcgi.felk. cvut.cz/cs/study/predmetprojekt.
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BE4MO1TAL | Theory of Algorithms | ZzK | 6

The course brings theoretical background of the theory of algorithms with the focus at first on the time and space complexity of algorithms and problems, secondly on the correctness
of algorithms. Further it is dealt with the theory of complexity; the classes P, NP, NP-complete, PSPACE and NPSPACE are treated and properties of them investigated. Probabilistic
algorithms are studied and the classes RP and ZZP introduced.

Code of the group: 2026_MOIEDIP

Name of the group: Diploma Thesis

Requirement credits in the group: In this group you have to gain 18 credits
Requirement courses in the group: In this group you have to complete 1 course
Credits in the group: 18

Note on the group:

Name of the course / Name of the group of courses

Code g;r;s’a"s;:)fgroups of courses the list of codes of their Completion| Credits | Scope [Semester| Role
Tutors, authors and guarantors (gar.)

BDIP18 Diploma Thesis 4 18 22s L P

Characteristics of the courses of this group of Study Plan: Code=2026_MOIEDIP Name=Diploma Thesis

BDIP18 | Diploma Thesis | z | 18
Independent final comprehensive work for the Master® degree study programme. A student will choose a topic from a range of topics related to his or her branch of study, which will
be specified by branch department or branch departments. The diploma thesis will be defended in front of the board of examiners for the comprehensive final examination.

Name of the block: Compulsory courses in the specialization
Minimal number of credits of the block: 30
The role of the block: PS

Code of the group: 2026_MOIEPSS8

Name of the group: Compulsory subjects of the specialization

Requirement credits in the group: In this group you have to gain 30 credits
Requirement courses in the group: In this group you have to complete 5 courses
Credits in the group: 30

Note on the group: Specialization " Autonomous Systems"

Name of the course / Name of the group of courses
(in case of groups of courses the list of codes of their
members)

Tutors, authors and guarantors (gar.)

Code Completion| Credits | Scope |Semester| Role

Autonomous Robotics
BE3M33ARO1 Karel Zimmermann, Vojtéch Vonasek Karel Zimmermann Karel Zimmermann Z,ZK 6 2P+2L L PS
(Gar.)

BE4M36ARS Autonomous Robotics Systems Z,ZK 6 2P+4L PS

BE4M36ASS Autonomous Systems and Society Kz 6  [2BP27BS PS

Computer Vision Methods
BE4M33MPV Georgios Tolias, Jiti Matas, Jan Cech, Dmytro Mishkin, Torsten Sattler Jifi Z,ZK 6 2P+2C L PS
Matas Jifi Matas (Gar.)

Three-dimensional Computer Vision
BEAM33TDV Radim Sara Radim Séra Radim Sara (Gar.) Z,ZK 6 2P+2C z PS

Characteristics of the courses of this group of Study Plan: Code=2026_MOIEPS8 Name=Compulsory subjects of the specialization

BE3M33ARO1 | Autonomous Robotics | zzK | 6

The Autonomous robotics course will explain the principles needed to develop algorithms for intelligent mobile robots such as algorithms for: (1) Mapping and localization (SLAM)
sensors calibration (lidar or camera). (2) Planning the path in the existing map or planning the exploration in a partially unknown map and performing the plan in the world. IMPORTANT:
Itis assumed that students of this course have a working knowledge of optimization (Gauss-Newton method, Levenberg Marquardt method, full Newton method), mathematical analysis
(gradient, Jacobian, Hessian), linear algebra (least-squares method), probability theory (multivariate gaussian probability), statistics (maximum likelihood and maximum aposteriori
estimate), python programming and machine learning algorithms. This course is also part of the inter-university programme prg.ai Minor. It pools the best of Al education in Prague to
provide students with a deeper and broader insight into the field of artificial intelligence. More information is available at https://prg.ai/minor.

BE4M36ARS Autonomous Robotics Systems Z,7ZK 6
BE4M36ASS Autonomous Systems and Society KZ 6
BE4M33MPV Computer Vision Methods Z,ZK 6

The course covers core computer vision problems: search for correspondences between images, 3D reconstruction, object detection, recognition, segmentation of objects in images
and videos, image retrieval from large databases and tracking of objects in video sequences. In the labs, the students implement selected methods and test performance on real-world
problems. This course is also part of the inter-university programme prg.ai Minor. It pools the best of Al education in Prague to provide students with a deeper and broader insight into
the field of artificial intelligence. More information is available at https://prg.ai/minor.
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BE4M33TDV | Three-dimensional Computer Vision | zzK | 6

This course introduces methods and algorithms for 3D geometric scene reconstruction from images. The student will understand these methods and their essence well enough to be
able to build variants of simple systems for reconstruction of 3D objects from a set of images or video, for inserting virtual objects to video-signal source, or for computing ego-motion
trajectory from a sequence of images. The labs will be hands-on, the student will be gradually building a small functional 3D scene reconstruction system and using it to compute a
virtual 3D model of an object of his/her choice.

Name of the block: Compulsory elective courses
Minimal number of credits of the block: 6
The role of the block: PV

Code of the group: 2026_MOIEPVSS8

Name of the group: Compulsory elective subjects of the specialization
Requirement credits in the group: In this group you have to gain 6 credits
Requirement courses in the group: In this group you have to complete 1 course

Credits in the group: 6
Note on the group: Specialization " Autonomous Systems"

Name of the course / Name of the group of courses
(in case of groups of courses the list of codes of their
members)

Tutors, authors and guarantors (gar.)

Code Completion| Credits | Scope |Semester| Role

Automotive Control Systems
BE3M35RSA Tomas Hanis Tomd$ Hani§ Toméas Hanis (Gar) 22K 6 |2P+2S i

Humanoid robots
BE3M33HRO Giulia DAAngelo, Matéj Hoffmann, Lukas Rustler Matéj Hoffmann Matéj Z,ZK 6 2P+2C L PV
Hoffmann (Gar.)

Multi-robot aerial systems
BE3M33MRS Tomés Bada, Martin Saska, Robert Pénicka Martin Saska Martin Saska Z,ZK 6 2P+2L z PV
(Gar.)

Characteristics of the courses of this group of Study Plan: Code=2026_MOIEPVS8 Name=Compulsory elective subjects of the
specialization

BE3M35RSA | Automotive Control Systems | zzk | 6

The course introduces students to the fundamentals of control systems in modern automobiles. Students will learn basic methods for modeling vehicle dynamics, gain an overview of
the main vehicle components, and become familiar with the principles of control algorithms for driver assistance and autonomous systems. The course combines theoretical lectures
with practical demonstrations of selected systems, such as ABS, traction control, adaptive cruise control, ESC, and lane-keeping systems.

BE3M33HRO | Humanoid robots | zzK | 6

The course focuses on human-centered robotics: humanoid robots and human-robot interaction. Motivated by the vision of robot companions in our homes, this course introduces
humanoid robot technology and its specific challenges and opportunities: (i) design, kinematics and inverse kinematics of humanoids, (ii) multimodal sensing - vision, touch, hearing,
inertial sensing, etc., (iii) walking and balancing, and (ii) grasping. The second part of the course centers on human-robot interaction (HRI), which includes physical HRI (safety aspects,
collaborative robots) and cognitive/social HRI - how to design robots and behaviors to be acceptable for people.

BE3M33MRS | Multi-robot aerial systems | zzK | 6
The course offers the introduction to multirotor autonomous aerial systems (UAV). Standard senzors and principles of estimate and control of UAV will be introduced. The problems of
motion planning, path planning, localization, mapping and exploration will be discussed for sigle moving UAV as well as multiple UAVs moving in a formation.

Name of the block: Elective courses
Minimal number of credits of the block: 0
The role of the block:V

Code of the group: 2026_MOIEVOL
Name of the group: Elective subjects
Requirement credits in the group:
Requirement courses in the group:

Credits in the group: 0
Note on the group: ~The offer of elective courses arranged by departments can be found on the website
https://fel.cvut.cz/en/education/volitelne-predmety.htmi\\

Code of the group: 2026_MOIEH

Name of the group: Humanities subjects
Requirement credits in the group:
Requirement courses in the group:
Credits in the group: 0

Note on the group:
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Name of the course / Name of the group of courses
Code (in case of groups of courses the list of codes of their Completion| Credits | Scope [Semester| Role
members)
Tutors, authors and guarantors (gar.)
BEOM16HSD1 History of economy and social studies Z,ZK 5 2P+28 ZL v
BEOM16HVT History of science and technology 2 Z,ZK 5 2P+2S ZL v
Philosophy 2
BEOM16FIL Peter Zamarovsky Peter Zamarovsky Peter Zamarovsky (Gar.) 2K 5 2P+28 ZL v
BEOM16PSM Psychology Z,ZK 5 2P+2S ZL v
BEOM16TEO Theology Z,ZK 4 2P+2S L \%

Characteristics of the courses of this group of Study Plan: Code=2026_MOIEH Name=Humanities subjects

BEOM16HSD1 | History of economy and social studies | zzK | 5
This subject deals with the history of the Czech society in the 19th - 21th centuries. It follows the forming of the Czech political representation, its aims and achieved results as well as
the social and cultural development and coexistence of the various ethnical groups in the Czech countries.

BEOM16HVT | History of science and technology 2 | zzk | 5

This subject traces historical developments in electrical engineering branches in the world and in the Czech Lands. Its ultimate goal is to stimulate students@nterest in the history and
traditions of the subject, while highlighting the developments in technical education and professional organizations, the process of shaping scientific life and the influence of technical
engineers

BEOM16FIL Philosophy 2 Z,ZK 5
BEOM16PSM Psychology Z,ZK 5
BEOM16TEO Theology Z,ZK 4

This subject provides to students the basic orientation in christian theology and requires no special previous education. After short philosophic lecture the basic theologic disciplines
are gone through. The subject is determined not only to believer students who want to know the reliable theologic grounding but also above all to ones who want to get know Christianity
- religion from which graws our civilization up.

List of courses of this pass:

Code Name of the course Completion | Credits

BDIP18 Diploma Thesis Z 18
Independent final comprehensive work for the Master® degree study programme. A student will choose a topic from a range of topics related to his or her branch of study, which will
be specified by branch department or branch departments. The diploma thesis will be defended in front of the board of examiners for the comprehensive final examination.

BEOM16FIL Philosophy 2 Z,ZK 5

BEOM16HSD1 History of economy and social studies Z,ZK 5
This subject deals with the history of the Czech society in the 19th - 21th centuries. It follows the forming of the Czech political representation, its aims and achieved results as well as
the social and cultural development and coexistence of the various ethnical groups in the Czech countries.

BEOM16HVT | History of science and technology 2 | ZZK | 5
This subject traces historical developments in electrical engineering branches in the world and in the Czech Lands. Its ultimate goal is to stimulate students@nterest in the history and
traditions of the subject, while highlighting the developments in technical education and professional organizations, the process of shaping scientific life and the influence of technical

engineers
BEOM16PSM Psychology Z,ZK 5
BEOM16TEO Theology Z,ZK 4

This subject provides to students the basic orientation in christian theology and requires no special previous education. After short philosophic lecture the basic theologic disciplines
are gone through. The subject is determined not only to believer students who want to know the reliable theologic grounding but also above all to ones who want to get know Christianity
- religion from which graws our civilization up.

BE3M33ARO1| Autonomous Robotics | zzK | 6
The Autonomous robotics course will explain the principles needed to develop algorithms for intelligent mobile robots such as algorithms for: (1) Mapping and localization (SLAM)
sensors calibration (lidar or camera). (2) Planning the path in the existing map or planning the exploration in a partially unknown map and performing the plan in the world. IMPORTANT:
Itis assumed that students of this course have a working knowledge of optimization (Gauss-Newton method, Levenberg Marquardt method, full Newton method), mathematical analysis
(gradient, Jacobian, Hessian), linear algebra (least-squares method), probability theory (multivariate gaussian probability), statistics (maximum likelihood and maximum aposteriori
estimate), python programming and machine learning algorithms. This course is also part of the inter-university programme prg.ai Minor. It pools the best of Al education in Prague to
provide students with a deeper and broader insight into the field of artificial intelligence. More information is available at https://prg.ai/minor.

BE3M33HRO] Humanoid robots | zzK | 6
The course focuses on human-centered robotics: humanoid robots and human-robot interaction. Motivated by the vision of robot companions in our homes, this course introduces
humanoid robot technology and its specific challenges and opportunities: (i) design, kinematics and inverse kinematics of humanoids, (ii) multimodal sensing - vision, touch, hearing,
inertial sensing, etc., (iii) walking and balancing, and (ii) grasping. The second part of the course centers on human-robot interaction (HRI), which includes physical HRI (safety aspects,
collaborative robots) and cognitive/social HRI - how to design robots and behaviors to be acceptable for people.

BE3M33MRS]| Multi-robot aerial systems ZZK | 6
The course offers the introduction to multirotor autonomous aerial systems (UAV). Standard senzors and principles of estimate and control of UAV will be introduced. The problems of
motion planning, path planning, localization, mapping and exploration will be discussed for sigle moving UAV as well as multiple UAVs moving in a formation.

BE3M35RSA | Automotive Control Systems | zzk | 6
The course introduces students to the fundamentals of control systems in modern automobiles. Students will learn basic methods for modeling vehicle dynamics, gain an overview of
the main vehicle components, and become familiar with the principles of control algorithms for driver assistance and autonomous systems. The course combines theoretical lectures

with practical demonstrations of selected systems, such as ABS, traction control, adaptive cruise control, ESC, and lane-keeping systems.
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BE4MO1TAL | Theory of Algorithms | zzK | 6
The course brings theoretical background of the theory of algorithms with the focus at first on the time and space complexity of algorithms and problems, secondly on the correctness
of algorithms. Further it is dealt with the theory of complexity; the classes P, NP, NP-complete, PSPACE and NPSPACE are treated and properties of them investigated. Probabilistic
algorithms are studied and the classes RP and ZZP introduced.

BE4M33MPV | Computer Vision Methods | zzK | 6

The course covers core computer vision problems: search for correspondences between images, 3D reconstruction, object detection, recognition, segmentation of objects in images

and videos, image retrieval from large databases and tracking of objects in video sequences. In the labs, the students implement selected methods and test performance on real-world

problems. This course is also part of the inter-university programme prg.ai Minor. It pools the best of Al education in Prague to provide students with a deeper and broader insight into
the field of artificial intelligence. More information is available at https://prg.ai/minor.

BE4M33PAL | Advanced Algorithms | zzKk | 6
Basic graph algorithms and graph representation. Combinatorial algorithms. Application of formal languages theory in computer science - pattern matching.
BE4M33TDV | Three-dimensional Computer Vision | zzk | 6

This course introduces methods and algorithms for 3D geometric scene reconstruction from images. The student will understand these methods and their essence well enough to be
able to build variants of simple systems for reconstruction of 3D objects from a set of images or video, for inserting virtual objects to video-signal source, or for computing ego-motion
trajectory from a sequence of images. The labs will be hands-on, the student will be gradually building a small functional 3D scene reconstruction system and using it to compute a
virtual 3D model of an object of his/her choice.

BE4M35KO | Combinatorial Optimization | zzK | 6
The goal is to show the problems and algorithms of combinatorial optimization (often called discrete optimization; there is a strong overlap with the term operations research). Following
the courses on linear algebra, graph theory, and basics of optimization, we show optimization techniques based on graphs, integer linear programming, heuristics, approximation
algorithms and state space search methods. We focus on application of optimization in stores, ground transportation, flight transportation, logistics, planning of human resources,
scheduling in production lines, message routing, scheduling in parallel computers.

BE4M36ARS Autonomous Robotics Systems Z,ZK 6
BE4M36ASS Autonomous Systems and Society KZ 6
BE4M36DPP Diploma Project Results ZK 2
BE4MDPR Diploma Project Z 10
BE4MSVP Software or Research Project KZ 6

Independent work on a problem under the guidance of an advisor. Usually but not mandatory, the problem being solved is a subproblem of approaching diploma thesis and the project
advisor is the diploma thesis supervisor too. Therefore, we recommend choosing the topic of the diploma thesis at the beginning of the 3rd semester and not underestimating its timely
selection. The topic of the project should be relevant to the major branch of the study. The software and research project course must have a clearly defined output, such as a technical
report or a computer program. The output is defended, evaluated and graded. Important note: - By defaul, it is not possible to complete more than one subject of this type. - An exception
may be granted by the guarantor of the major branch of the study. A possible reason for granting an exemption is that the work-project has a different topic and is led by another
supervisor. A typical example is working on a project abroad. Note: The student enrolls in the course of SVP at the department of the supervisor. If the course does not list the course,
then at the department 13139 (variant A4M39SVP). The contact email in case of further questions: oi@fel.cvut.cz. More instructions for entering and elaborating the project can be
found on the website of the Department of Computer Graphics and Interaction http: //dcgi.felk. cvut.cz/cs/study/predmetprojekt.

For updated information see _http://bilakniha.cvut.cz/en/f3.html
Generated: day 2026-09-09, time 20:38.
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