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INFORMAL INTRODUCTION

In this course - i.e. CmpE 560 - we have been dealing with Qualitative Dynamics of systems. We have used QSIM as a tool to predict classes of behaviours of a given system. My presentation will be on a much harder and – therefore – less studied topic: Qualitative Spatial Reasoning.  Spatial means “about space, relating to space”. So put informally, we are dealing with shapes, motion, relative position of entities in space, interactions of entities in space. If we were to analyze and understand spatial interactions of a given system purely quantitatively, we would feed in exact shape, mass, elasticity etc. into a numerical simulator and wait for the only behaviour it produces. But, as we should be familiar by now, any topic with the word “Qualitative” in front is not satisfied with this. For Qualitative Spatial Reasoning we want something equivalent to QSIM – i.e. that is able to produce results under incomplete information.

With these in mind authors of the paper have been looking for appropriate formalisms for qualitatively expressing spatial properties. Remember how we were able to abstract infinitely many equivalent configurations via “Qualitative Values” in QSIM. So authors are after something similar. And guess what ? For long years they have searched for this purely qualitative formalism and they were not able to find any generally applicable, purely qualitative representation of space and shape. (If you have time please devote some energy thinking on how such a qualitative scheme would be and try to understand why these guys failed) So, as a next step, they have theorized their failure (just being synical) and they have come up with the so called Poverty Conjecture.

POVERTY CONJECTURE: There is no problem-indipendent, purely qualitative representation of space or shape.

Of course by definition a conjecture is something that you believe to be true but cannot prove it in any direction. Authors, although they cannot prove it, give an account on why they believe the conjecture is true. In my presentation we will go over their reasoning in more detail.

So what would you expect from authors –who believe the Poverty Conjecture is true – to do next ? Quit further studying this topic because they consider it to be infertile ? No, not at all. Instead they have developed a new model called MD/PV model (details of which we will throughly see tomorrow) In the MD/PV model they have incorporated enough quantitaive information so that qualitative inferences can be made.  Finally in their paper, they developed an algorithm that uses MD/PV model which qualitatively (or should I say as qualitative as possible) simulates a clock.

What I described so far gives you an informal big picture on Qualitative Spatial Reasoning as the author of the paper understand it. I should warn you that this is a 50+ paged and a hard to digest paper (at least I found it that way). Authors seem to have devoted their years concentrating on the subject. Tomorrow I will try to go over details of the paper without loosing the intuition on the topic and try to balance technical details with philosphical side (e.g. why Qualitative Spatial Reasoning as a problem is much harder than qualitative dynamical simulation of  systems)
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