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Intelligence 
Smart? 

High IQ? 

Logic? 

"Intelligence has been defined in many different ways 

such as in terms of one's capacity for logic, abstract 

thought, understanding, self-awareness, 

communication, learning, emotional knowledge, 

memory, planning, creativity and problem solving." - 

Wikipedia 



Buté 
Embodied Cognitive Science: 

- Itôs not only the inside that matters! 

- The system under consideration should be 

considered in an environment 

- Anything else wonôt make sense 

 

ñEverybody is a genius. But if you judge a fish by 

its ability to climb a tree, it will live its whole life 

believing that it is stupid.ò - Einstein 



Behaviour 
Behaviour is a complex system 

It is adaptive and a part of evolution 

The desert ant: 

- outbound they walk in a crooked line 

- inbound they walk in a straight line 

- 0.1 mg brain 

- compare with Columbus who couldnôt even find 

India. 



If a 0.1 mg brain can accomplish that, why canôt 

we design a robot that can do it? 

- Behaviour is a very complex field and mapping 

causes to the behaviour may be a very difficult 

task 

- Solution: 

(i) Choose a top-down approach 

- Top-down is easy for simple behaviours of a 

single individual 



Problems 

- Difficult for more complex behaviours 

- We canôt predict the behaviour of a group of 

individuals 

- In programming terms - there will be many if-

statements! 



Letôs cut to the chase! 

- Let nature inspire us 

(i) Nature is great at optimization 

(ii) Genetical and evolutionary algorithms 

- We only have to translate the problem to 

mathematics. 
  



Why evolutionary 

algorithms? 
- Making the robot evolve makes it robust 

- Imagine being a leader. What would you prefer? 

a) A group that you continuously have to give 

exact(!) directions 

b) A group that learns, adapts and finds working 

solutions, given a common goal. 

- Design methods may not handle deviations very well 

- EAs take care of all the fine-grained interactions 

between agents, their interior parts and the 

environment. 

- EAs rely on what makes design methods fail. 



Why evolutionary 

algorithms? 
- A step in the direction of smarter machines 

- Simply put, the programmer doesnôt even have to 

address the issue of behaviour being highly 

complex! 

(i) The field becomes available for a wider range 

of scientists 



Areas of use 

- Mimic the complex task of determining a shape 

from tactile information 

- Neural network and evolutionary algorithm 



Shape determination 

- Could obviously be achieved with design 

methods! 

- But what if it were attached to a body? 





A better example 


