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Aims and Objectives

General aims for second cycle education

Second-cycle courses and study programmes shall involve the acquisition of specialist knowledge, competence and 
skills in relation to first-cycle courses and study programmes, and in addition to the requirements for first-cycle 
courses and study programmes shall
- further develop the ability of students to integrate and make autonomous use of their knowledge
- develop the students' ability to deal with complex phenomena, issues and situations, and
- develop the students' potential for professional activities that demand considerable autonomy, or for research and
development work.

(Higher Education Act, Chapter 1, Section 9)

Course Objectives

After completed studies, the student shall have
- knowledge of the the different control schemes commonly used in modern robotic systems

- understanding of the control requirements in terms of controllability and stability 

Competence and Skills 
After completed studies, the student shall be able to
- Synthesize and tune control schemes for the robotic application at hand

Judgment and Approach
After completed studies, the student shall be able to
- reason about limitations and advantages of different controllers in different application contexts
- discuss common practices and algorithms to implement these controllers

Main Content of the Course

- Analysis of linear (and in part of nonlinear) systems

- Stability criteria

- Observability and controllability 

- Common motion control schemes applied to robotic systems (PID control, linearization and decoupling, predictive
control, passivity-based control)



- Overview of interaction control schemes (force control, impedance control)

Teaching Methods

The course will be given in the form of a number of lectures and obligatory laboratory exercises.

Students who have been admitted to and registered on a course have the right to receive tuition and/or 
supervision for the duration of the time period specified for the particular course to which they were accepted (see,
the university's admission regulations (in Swedish)). After that, the right to receive tuition and/or supervision 
expires.

Examination Methods

Theory, 3 Credits. (Code: 0100)

Written exam.

Laboratory Work, 4.5 Credits. (Code: 0200)

Written laboratory work in English.

For further information, see the university's local examination regulations (in Swedish).

Grades

According to the Higher Education Ordinance, Chapter 6, Section 18, a grade is to be awarded on the completion of
a course, unless otherwise prescribed by the university. The university may prescribe which grading system shall 
apply. The grade is to be determined by a teacher specifically appointed by the university (an examiner).

According to regulations on grading systems for first- and second-cycle education (vice-chancellor's decision 2010-
10-19, reg. no. CF 12-540/2010), one of the following grades is to be used: fail, pass, or pass with distinction. The
vice-chancellor or a person appointed by the vice-chancellor may decide on exceptions from this provision for a 
specific course, if there are special reasons.

Grades used on course are Fail (U), Pass (G) or Pass with Distinction (VG).

Theory
Grades used are Fail (U) or Pass (G).

Laboratory Work
Grades used are Fail (U), Pass (G) or Pass with Distinction (VG).

For further information, see the university's local examination regulations (in Swedish).

Specific entry requirements

First-cycle degree of 180 credits, with Computer Science as the main field of study, and at least 15 credits in 
mathematics (analysis and algebra). The applicant must also have qualifications corresponding to the course 
"English B" or "English 6" from the Swedish Upper Secondary School.
OR
First-cycle degree of 180 credits, and at least 30 credits in mathematics (analysis and algebra), as well as at least 
15 credits in Computer Science or Informatics (which includes programming). The applicant must also have 
qualifications corresponding to the course "English B" or "English 6" from the Swedish Upper Secondary School.

For further information, see the university's admission regulations (in Swedish).

Transfer of Credits for Previous Studies

Students who have previously completed higher education or other activities are, in accordance with the Higher 
Education Ordinance, entitled to have these credited towards the current program, providing that the previous 
studies or activities meet certain criteria.

http://www.oru.se/Intern/Centrala_dokument/Styrdokument/Foreskrifter/Antagningsordning%20f%C3%B6r%20%C3%96rebro%20universitet%20-%20utbildning%20p%C3%A5%20grundniv%C3%A5%20och%20avancerad%20niv%C3%A5.pdf
http://www.oru.se/Intern/Centrala_dokument/Styrdokument/Foreskrifter/Antagningsordning%20f%C3%B6r%20%C3%96rebro%20universitet%20-%20utbildning%20p%C3%A5%20grundniv%C3%A5%20och%20avancerad%20niv%C3%A5.pdf
http://www.oru.se/Intern/Centrala_dokument/Styrdokument/Utbildning_forskning_samverkan/Utbildning_grund_avancerad_forskar/Examination%20inom%20utbildning%20p%C3%A5%20grundniv%C3%A5%20och%20avancerad%20niv%C3%A5,%20Regler%20f%C3%B6r.pdf
http://www.oru.se/Intern/Centrala_dokument/Styrdokument/Utbildning_forskning_samverkan/Utbildning_grund_avancerad_forskar/Examination%20inom%20utbildning%20p%C3%A5%20grundniv%C3%A5%20och%20avancerad%20niv%C3%A5,%20Regler%20f%C3%B6r.pdf


For further information, see the university's local credit transfer regulations (in Swedish).

Other Provisions

The final grade of the course is formed by a written examination and written laboratory exercises. The laboratory 
grade U-G-VG is formed based on four lab exercises. The written exam is graded as U-G. In order to pass the 
course, the student needs to achieve at least G for both the lab and the written exam. The final passing grade of 
the course module G or VG is then taken as the grade of the lab exercises.

Reading List and Other Teaching Materials

Recommended Reading

B. Siciliano, L. Sciavicco, L. Villani and G. Oriolo (2009)
Robotics: modelling, planning and control
A Springer Science & Business Media, ISBN: 978-1-84628-642-1, 632 pages

http://www.oru.se/utbildning/tillgodoraknande

