
Course Format

The course format is centered around a hybrid flipped classroom approach based on three pillars:
lectures, interactive Q&A sessions and exercises. The course topics are conveyed in seven weekly
units,  each  focusing  on one particular  course topic.  Each unit  comprises  one lecture,  which  is
focused  on intuition  rather  then  mathematical  rigor.  Subsequently,  the  students  are  directed  to
lecture topic-relevant study material which is to be worked through in self-study and discussed in
the  following  Q&A session.  To  highlight  the  interactive  nature  of  the  course,  the  students  are
encouraged to submit questions/unclear points to the course responsible prior to the corresponding
Q&A session, so that feedback, answers and/or demonstrative material (e. g. numerical examples,
illustrative videos, ...) can be prepared in advance. Finally, each of the seven units is accompanied
by a set of practical exercises which the students solve during a lab session. The last three weeks of
the  course  a  devoted  to  a  practical  mini-project  (carried  out  in  small  groups  of  2-3  students),
focusing  on  application  of  selected  course  topics.  The  students  are  responsible  themselves  for
assigning and managing work within the project. Suitable projects will be suggested by the course
responsible, however the students are encouraged to design their own project. The project outcome
will be disseminated by a final oral presentation, a demonstration of the results (either in simulation
or on an actual robot) and a short, scientific paper-style report. 

Grading

The  course  allows  for  three  grades  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):

• Fail (U), 
• Pass (G),
• Pass with Distinction (VG).

The assessment is based on three parts: a written exam, an evaluation of the seven exercise units
and the dissemination of the final mini-project as discussed above. Each of the three parts (exam,
exercises, mini-project) separately needs to obtain a grade of at least G in order to pass the course.

Exam: The exam allows only two grades: U or G. It will be graded according to a point system
such that if more than 50% of the points are reached, the requirements are fulfilled (grade G). It acts
merely as a filter to ensure some minimum theoretical knowledge but, once passed, has no further
effect on the final grade of the course. 

Exercises:  Each of the 7 exercises  will  consist  of a  number of  sub-tasks  for which points  are
awarded separately for a total of 22 points/exercise. Evaluation is based on a very short written
report (e. g. only a figure and/or some brief written explanation per sub-task) and the corresponding
Matlab-code, both of which need to be submitted via email to the course responsible within a week
after  the  corresponding  lab  exercise  unit.  Each  student  will  receive  feedback  from the  course
responsible for each exercise and will get one chance to resubmit and improve his/her solutions if
desired.  The  deadline  for  handing in  the  improved exercises  will  be  one  week after  receiving
feedback.

Mini-project: The project will be graded according to the point system detailed in the rubric shown
in Appendix A, which allows for a maximum number of 150 points. Each of the group members
will receive the same number of points. 

For the final grade, the points for the exercises and the mini projects are summed for a maximum of
7 exercises x 22 points + 150 project points = 308 points. The grade is then formed according to:
VG = 308 – 230 points, G = 229 – 150 points, U = 149 – 0 points. 



Knowledge, Understanding and Judgment

Overall, for grade G (passing), students should have good knowledge of the algorithms and methods
covered in the course. For example, students should be able to:

• Implement and tune simple PID control schemes,
• Apply Jacobian linearization to nonlinear state-space systems 
• Use pole-placement for control gain design
• Implement and tune inverse dynamics control schemes for manipulators
• Synthesize simple movement controllers from demonstrated data
• Implement Quadratic Programming based control for manipulators

For grade VG (pass with distinction), students should demonstrate deeper knowledge
of the methods covered in the course, and give well-developed arguments regarding the
virtues and limitations of several methods in comparison. For example, they should be
able to demonstrate the following (in addition to the goals above):

• Understand and derive a general feedback linearization strategy for manipulators
• Derive and implement operational space impedance control for manipulators
• Derive and  implement task-prioritized Quadratic Programming manipulator control
• Show the ability to understand and interpret scientific literature pertaining to the course

topics
• Be able to concisely report,  present and disseminate project/exercise work on the course

topics
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