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Benefits of using robots in education

• Immediate real life effect of programming efforts
• Emotional bonding with robot
• Natural team building 



1th year course BscAI

• Introduction to robotics
– Search algorithms
– Path Planning
– Inverse Kinematics
– Open assignment



Search Algorithms

• Tactics stored in Advice Language 
(forcing game-tree with preconditions)



Path Planning
Differential A*

Keep the costs and arrows, redo only nodes that are 
‘pointing into’ new forbidden areasKeep the costs and arrows, redo only nodes that are 
‘pointing into’ new forbidden areas

Differential A*



Inverse Kinematics

Homogeneous transformations or vector manipulation?
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http://zsb-limonade.blogspot.com/
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http://sites.google.com/site/umirtxmastermind/explanations-and-claims
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http://student.science.uva.nl/~gumbs/


1th year course BscAI

• Introduction to robotics
– Guided Assignments
– Ambitious final projects
– Solve part of solution



2nd year course BscAI

• Robot Programming 
– Context dependent behaviors
– Object recognition
– World modeling
– Obstacle avoidance

http://sites.google.com/site/dutchnaoteam/media/movies


Organizational aspects

http://sites.google.com/site/dutchnaoteam/media/movies


2nd year course BscAI

• Robot Programming 
– Focus on competition rules from RoboCup
– Integrate partial solutions to working solution

http://sites.google.com/site/dutchnaoteam/media/movies


3rd year course AI

• Statistical techniques
– State Estimation
– Motion & Perception 

models
– Localization & Mapping
– EKF-SLAM, FastSLAM
– Exploration



Warmup Assignment



The Guttman dataset

Archived at the Robotics Data Set Repository (Radish): an initiative of 
Andrew Howard and Nicholas Roy to providing a platform to share 
datasets under the Creative Commons License.



• First dataset (758 points)

• Landmark upper left sparsely seen

EKF-SLAM results



Interactive Lectures

• All lectures are recorded
• Every week one lecture in Dutch

• Every week one English recording, 
with interrupts and classroom discussions 

http://ais.informatik.uni-freiburg.de/teaching/ss09/robotics/recordings/c_1_probabilistic_robotics.lpd


Open Book Exam



3rd year course AI

• Statistical techniques
– Theoretical background
– Solve problems from 

published datasets



Graduation work

Research questions which can be solved 
in 2 months resp. 6 months:



Bachelor theses



Master theses



Graduation work

Original research, which often can be published:

1) J. Sturm and A. Visser, "An appearance-based visual compass for mobile 
robots", Robotics and Autonomous Systems 57 (5), pp. 536-545, 
Available online 31 May 2009 

2) Quang Nguyen and Arnoud Visser, "A Color Based Rangefinder for an 
Omnidirectional Camera", Proceedings of the International Conference 
on Intelligent Robots and Systems (IROS 2009), October 2009

3) Martijn Liem, Arnoud Visser and Frans Groen, "A Hybrid Algorithm for 
Tracking and Following People using a Robotic Dog", in "Proceedings of 
Third International Conference on HumanRobot Interaction (HRI 2008)", 
pages 185-192, ACM, New York, NY, USA, 2008.

http://www.sciencedirect.com/science/article/B6V16-4TSTY9B-1/2/90b2ad61d3e7076f9f108680284e68fe


Conclusion
• Robotics in education has the 

benefit of direct feedback of 
the students efforts (1)

• The abstraction level can be 
raised gradually to a research 
level (2)

• International robot 
competitions are inspiring and 
give a good comparison of the 
academic level in different 
countries (1)

3rd place
Technical Challenge

1) Z. Dodds et al, Compononents, curriculum and community: robots and robotics in 
undergraduate AI education, in AI Magazine 27(1): 11-22, Spring 2006.

2) F.L. Crabbe, Understanding undergraduate AI robotics: layers of abstraction over two channels, 
in AI Magazine 27(1): 23-38, Spring 2006.
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