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A Bit About Me 

Â PhD philosophy. 

Â PhD in machine consciousness at Essex (part 
of CRONOS Project). 

ÂWorked at Imperial College London on the 
analysis of networks for consciousness, spiking 
neural networks and robotics. 

Â Three years at University of Sussex working on 
philosophy of the science of consciousness. 

Â Just started at Middlesex University. 

Fictional Examples of Conscious 
Machines 

Ex_Machina 
Chappie 

Her Transcendence 

Real Research on Conscious 
Machines 

CRONOS Project 

COG CyberChild 

XCR-1 

Types of Machine Consciousness 

ÂMachine consciousness is not a single concept. 

Â Several different objectives are pursued under 
the general heading of machine consciousness. 

ÂMuch easier to understand machine 
consciousness if these are separated out.  

Types of Machine Consciousness 

ÂMC1. Machines with the same external 
behaviour as conscious systems. 

ÂMC2. Computer models of the correlates of 
consciousness. 

ÂMC3. Computer models of consciousness. 

ÂMC4. Machines with conscious experiences 
(red, taste of chocolate, pain, etc.). 
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Combinations of Types 

ÂMany systems combine several different types 
of machine consciousness. 

Â For example a model of the correlates of 
consciousness (MC2) produces conscious 
external behaviour (MC1) and has conscious 
experiences (MC4). 

Talk Overview 

Â Explain each type of machine consciousness in 
more detail. 

Â Examples of previous work. 

Â Discuss prospects for constructing a conscious 
machine in relation to MC1, MC2, MC3 and 
MC4. 

Â Ethical issues. 

MC1 Machine 
Consciousness 

MC1 Machine Consciousness 

Â Conscious humans have characteristic 
behaviours: 

É Flexible response to novel situations. 

É Delayed response to stimulus. 

É Response to verbal commands. 

ÂMC1 machine exhibits the same behaviours as 
a conscious human.  

MC1 Machines and AGI 

ÂWork on MC1 machine consciousness is part of 
work on artificial general intelligence (AGI). 

Â Seeks to copy every aspect of human 
behaviour. 

ÂOverlaps with AI research. 

AI Research 

Â AI has had some successes in recent years: 

É Self driving cars. 

É Deep learning. 

É Watson win at Jeopardy. 

Â But we are a very long way from robots with the 
full spectrum of human behaviour. 
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AI Research Whole Brain Simulation 

ÂMight be able to build MC1 machines by 
producing a complete simulation of the human 
brain. 

ÂWill soon reach the point at which we will be 
able to simulate an entire brain in real time 
using point neurons. 

Â But neurons have a complicated internal 
structure and we have little idea about how they 
are wired together. 

Â Not clear when and how we will be able to 
create a brain simulation that behaves like a 
real brain. 

Deep Learning 

Â Lot of buzz about deep learning. 

Â Layered artificial neural network. 

ÂGoogle company DeepMind built a network that 
learnt how to play some Atari video games 
better than human players. 

Atari Games 

Pong 

Breakout 

Boxing 

Robotank 

Deep Neural Network Deep Learning 
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Limitations 

Â Deep learning on Atari games works because 
there is a clearly defined reward signal (the 
score) that can be used to train the network. 

Â Difficult to extend this approach to more 
complex human behaviours. 

The Singularity 

Â People have suggested that we might build a 
machine that builds a more intelligent machine, 
that builds a more intelligent machine and so 
on.  

Â AI runs away from itself. 

Â So far no-one has built a dumb machine that 
designs and construct an equally dumb 
machine. 

Â Long time before the singularity becomes a real 
possibility ï it may never happen. 

Can we Build a MC1 Conscious 
Machine? 
ÂWe already have machines that exhibit some of 

the behaviours linked to consciousness in 
humans (response to verbal commands, 
delayed response to stimuli). 

Â Building machines with the same behaviour as 
humans is hard and it is likely to take a long 
time. 

Â Not 10 years!  

Â At best 100 years; could be 1000 years. 

MC2 Machine 
Consciousness 

 MC2 Machine Consciousness 

Â Human consciousness is linked to patterns in 
the brain (neuron activity, electromagnetic 
waves, etc.). 

Â Lot of scientific research on the correlates of 
consciousness. 

Â People build computer models of the correlates 
of consciousness. 

Â These are MC2 machines. 

Global Workspace Theory 

Â Developed by Baars as a model of 
consciousness: 

É Unconscious processes compete to place their 
information on the global workspace. 

É Information in the global workspace is broadcast to 
all processes. 

É The broadcast information is conscious. 
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Global Workspace Models 

Â Number of computer models of global 
workspace theory. 

É IDA (Franklin) 

É CeraCranium (Arrabales) 

É Biologically-inspired neural models (Dehaene, 
Shanahan) 

É NeuroBot (Fountas, Gamez & Fidjeland) 

NeuroBot 

Â Neural model of global workspace. 

Â Controlled avatar in the Unreal Tournament 
2004 computer game. 

Â 20,000 neurons; 1.5 million connections. 

Â Did well in a competition for human-like 
behaviour. 

Â Implemented by Zafeirios Fountas. 

 

 

 

Unreal Tournament 2004 NeuroBot Architecture 

Can We Build a MC2 Machine? 

Â Yes! People have already built MC2 machines. 

Â An accurate brain simulation would be a MC2 
machine. 

MC3 Machine 
Consciousness 
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MC3 Machine Consciousness 

Â First-person descriptions of consciousness have 
been written by philosophers and novelists 
(Husserl, Sartre, etc.). 

ÂMC3 machines: 

É Model consciousness to help us to understand its 
structure. 

É Use models of consciousness to control systems. 

Model of Imagination  

ÂVirtual robot óimaginesô different actions and 
selects the best, which is executed on the real 
robot. 

ÂWork by Gravato-Marques as part of the 
CRONOS project. 

CiceRobot  

ÂMuseum guide robot built by Chella. 

Â Uses an internal 3D simulation updated with 
sensor data to plan its actions in the real world. 

Model of Sensory-Motor Theory 

ÂModel of sensory-motor theory of 
consciousness built by Chrisley and Parthemore 
at Sussex. 

ÂGenerates visualizations that correspond to this 
theory of consciousness. 

Can We Build a MC3 Machine? 

Â Yes! Models of consciousness have been built. 

Â Some are designed to control MC1 machines. 

Â Some are guided by particular theories of 
consciousness. 

MC4 Machine 
Consciousness 


