ICCN2007  MS-2 on Cognitive Machines

Industry, commerce, robotics and many other areas are increasingly calling for the creation of cognitive machines. These are machines which have ‘cognitive’ powers similar to those of humans. Guidance from our understanding of human cognitive powers will therefore be one important route to guide in the construction of such machines. Other routes must be tried as well (machine learning, fuzzy logic, evolutionary algorithms, etc) and these can also contribute strongly. However we have to accept that as we develop ever more powerful machines the human guidance, especially as to how we create decent/non-threatening human beings by education in the family and school, must be ever more strongly appealed to and used – implying the need for some emotional abilities of such advanced machines..
At the same time, whilst the cognitive powers of humans are the most well-developed of all other animals, it is also valuable to consider, in order to gain a further handle on human cognition, how animals can possess some cognitive powers.
We therefore see that the topic of cognitive machines is a very broad one, covering as it does animal intelligence, human intelligence and machine intelligence. These are to be used as guidance to create a machine that can think, reason, set up goals and work out how to attain them, be aware of its surroundings and what it is doing, and even be aware in the sense of being conscious. This leads to a range of problems that will be addressed in this mini-symposium:
1) What is human cognition in general?

2) What are the crucial processing components of human cognition?
3) What are the bases of these processing components in the human brain?

4) How can human cognition be modelled in neural terms?

5) What are the powers of animal cognition as presently understood?

6) How can various powers of animal cognition, such as animal reasoning, be understood in information processing terms?

7) How can animal cognitive powers be modelled in neural terms?

8) What are the benchmark problems that should be able to be solved by a cognitive machine so as to be allowed to be able to called ‘cognitive’?   

9) Does a cognitive machine have to be built in hardware or can it solely work in software?

10) How can hybridisation (in terms of fusing computational neuroscience and machine intelligence methods) help in developing truly cognitive machines?

11) Is consciousness crucial for cognition, and if not what is?

There are many further questions to be raised on the topic: please do so and bring along your suggested answers!

