Objectives

A An approach to consciousness that is
£ Mathematical.
e General.
£ Free from philosophical problems.

Talk Overview

A Definition of consciousness.

A Science of consciousness:
£ Measurement of consciousness.
£ Measurement of the physical world.
¢ Theories of consciousness.

£ Computational discovery of theories of
consciousness.

A Applications
A Conclusion

Current State of Consciousness
Research

A Lot of experimental work on the correlates of
consciousness.

A Some mathematical theories.

A But discussions about consciousness regularly
return to philosophical problems (zombies,
colour inversion, causation, hard problem etc.).
These are legitimate concerns that could
undermine scientific results.

My Approach

A Framework of definitions and assumptions that
handles or sets aside most philosophical
problems with consciousness.

A Explains how we can accurately measure
consciousness and the physical world.

A Enables us to develop and test mathematical
theories of consciousness.

A Mathematical theories of consciousness can
answer questions about the consciousness of
bats, brain-damaged patients and robots.




Bubbles of Experience

A In our everyday encounters with the world we
are immersed in a bubble of space centred on
our bodies.

A | call this a bubble of experience.

A Bubbles of experience contain colours, smells,
sounds, etc.

Bubble of Experience

Naive Realism

A We are naive realists in our day-to-day lives.

A Colours, smells, sounds etc. are properties of
objects.

A Objects continue to have these properties when
they are not being perceived.

Objective View

Bubbles of Experience and the
Physical World

A Over the last 400 years there has been a
gradual change in our interpretation of our
bubbles of experience.

A Our theories about our bubbles of experience
have evolved in response to our theories about
the physical world.

Naive Realism




Atomism

A Atomism was developed by the Ancient Greeks
and revived in the 17t Century.
A Physical world consists of atoms and the void.
A Leads to a distinction between primary and
secondary qualities:
A Primary qualities:
¢ Size, shape and motion.
£ Properties of atoms.
A Secondary qualities:
¢ Colours, smells, sounds, etc.
£ Appear when atoms interact with the senses.

Bubbles of Experience and the Brain

A Today the brain is interposed between our
bubbles of experience and the physical world:
£ The physical world interacts with the senses.
£ Spiking patterns appear in the brain.
£ These spiking patterns are somehow linked to
bubbles of experience containing colours, smells,
etc.
A No longer any reason to believe that our
bubbles of experience resemble the physical
world.

Modern Physics

A In modern physics the physical world consists of
wave-particles, superstrings, etc.

A We cannot imagine what these are like.
A The physical world has become a black box that
is a source of signals (Russell).

A It no longer make sense to ask what the
physical world is like.

Primary and Secondary Qualities

PHYSICAL WORLD

Bubble of Experience and the Brain

Modern Physics




Modern Physics

Bubble of exparience

Al physical objects, including the body and
brain, are trealed s black boxes whose :
interactions conform to the laws of physics  Bubble of experience
{ linked with brain stale

PHYSICAL WORLD

Emergence of the Concept of
Consciousness

b) Bubble of experience

Measurement of Consciousness

A Consciousness is measured through first-
person reports.

A This raises a number of philosophical problems.

A These can be handled with assumptions.

A The science of consciousness is considered to
be true given these assumptions.

What is Consciousness?

AfiConsciousnessoOo is anot
experience, which were reinterpreted in relation
to an invisible physical world.

AFits in with Wilkeso6 cl

the word O6consciousness(

17t Century.

Platinum Standard Systems

A To scientifically study consciousness we need a
physical system that is known to be associated
with consciousness.

A Cannot prove that a system is conscious.

A Platinum standard systems are systems that are
assumed to be conscious.

A | have assumed that the normally functioning

adult human brain is a platinum standard
system.




CC sets CC sets are Functionally Connected

: ; ) to Consciousness
A A CC set is a set of spatiotemporal structures in A i f
the physical world that is correlated with a A A correlation between A and B is the same as a
conscious state. functional connection between A and B i they

A This set is present when a conscious state is a[e DHISISAL S OF Stng el 4 a0

present and absent when the conscious state is . dewatg from staﬁstlcal lndepgndence.
absent. A There is a functional connection between a

conscious state and its corresponding CC set.

Assumptions Assumptions

1. During an experiment on consciousness, the 3. The conscious state that is associated with a
consciousness associated with a platinum CC set nomologically supervenes on the CC
standard system is functionally connected to set. In our current universe physically identical
its reports. CC sets are associated with indistinguishable

. During an experiment on consciousness all conscious states.
conscious states associated with a platinum . The normally functioning adult human brain is
standard system are available for report and all a platinum standard system.
aspects of these states can potentially be c- . The physical world is causally closed
reported. .CC sets cause a platinu
first person reports about consciousness.

Assumptions for the Measurement of Assumptions for the Measurement of
Consciousness Consciousness

Brain r Y
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Describing Conscious States

A Consciousness cannot be described in natural
language:
¢ Context-bound
£ Ambiguous
£ Not applicable to infants, bats, robots, etc.
¢ Not mathematically tractable.

Description of the Physical World

A The number that is extracted through a
measurement procedure is attributed to an
object in the physical world.

A 3 metres was the height of an elephant.

A Objects are tightly defined in physics and
chemistry.

A They are not tightly defined in biology.

C-description
A Need a precise formal way of describing
consciousness that is applicable to any system.
A This will be referred to as a c-description.
A Possible methods include:
£ XML/LMNL
¢ High dimensional qualia
¢ Category theory

Measurement of the Physical World

A The measured object interacts with a calibrated
object.
A Observe result and extract a number.

PHYSICAL WORLD

Description of the Physical World

A Neurons are a type of cell that appears in the
brain of an animal.

A The context of the neuron is part of its definition,
which only has to be precise enough to
distinguish it from other cells in the brain.

A We do not have a context-free way of defining a
neuron.




