
NXTway 
 
Goal: to stay upright 
 
One single goal 
 
How: PID controller 
 
 
 
 
 
 
Light sensor measures 
distance to surface 



Robot wacuum cleaner 
 
Goal: to stay alive, to clean, to avoid obstacles, … 
 
More goals. 
 
How: ? 



Robot vacuum cleaner arts 



Robot toys 
 
Goal ? 



Robot bakes japanese soya pancakes 

Room service, medicin 

Robot servant  
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Two views:  as described from the outside 
                    as described from the inside, 
                    e.g. sensors, actuators, power supply, … 







Two views, 
two languages 

Inner mechanism 

Observed behavior 



Embedded system 



Embodied  Agents 



Pattie Maes: Modelling Adaptive Autonomous Agents. 
 
 
An agent is a system that tries to fulfill a set of goals 
in a complex, dynamic environment. 
 
 
An agent is called autonomous if it operates completely 
autonomously, i.e. If it decides itself how to relate its sensor 
data to motor commands in such a way that its goals are 
attended successfully 
 
 
Adaptive means that the agent improves its goal-achieving 
competence over time 



A simple, static 
environment 



Non - autonomous 



Embodied agents that express and perceive feelings 







Elmer and Elsie 

Grey Walter, An Imitation of Life, 
Scientific American, 1950. 

Grey Walter, A Machine That Learns, 
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Rodney Brooks, A Robot That Walks: Emergent Behaviours 
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The Mars pathfinder 
Rover, 
July, 1997. 
 
 
 
 
 
 
 
 
 
 
Remotely controlled 
and autonomous. 
 
 



No hands across America 
 
Google driverless car 



Boids 

Craig Reynolds, “Flocks,Herds 
and Scools: A Distributed  
Behaviour Model”,1987. 
 





Neighbourhood Keep distance 

Keep direction 

Stick together 

















Lesson 6 





light 

power 










