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Natural Computing

What is Natural Computing?
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Simulation of Natural Systems
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Simulation of Natural Systems
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Synthesised Computing
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Synthesised Computing
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Natural Computing Algorithms

Sources of inspiration

I Central Nervous System (Neurocomputing);

I Evolution (Evolutionary Computation);

I Molecular Dynamics (Physical and Chemical Computing);

I Immune Systems (Immunocomputing);

I Social Interaction amongst organisms (Social Computing);

I Language and Developmental Biology (Developmental and
Grammatical Computing).

Not perfect imitation - exploit salient computational features
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Neurocomputing

Inputs Outputs Inputs OutputsANN

Artificial Neural Networks (ANN)

I Simplified model of workings of human brain;

I Neuron/Perceptron;

I Learn connection weights.
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Neurocomputing

Artificial Neural Networks (ANN)

I Essentially a function approximator;

I Classification (pattern recognition, image matching, . . . );

I Prediction (extrapolation from historical data, . . . );

I . . .
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Neurocomputing
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Neurocomputing

Variety of ANNs

I Activation function: linear, sigmoid;

I Type: Multi Layer Perceptron (MLP), Radial Basis Function
Network (RBNF), Self Organising Map (SOM);

I Topology: fully connected, feedforward, recurrent;

I Training method: supervised, unsupervised;
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Immunocomputing

Artificial Immune Systems

I Immune system is an amazing classifier:

I Almost unlimited number of foreign bodies;
I Protect against our own misbehaving cells.

I AIS: fraudulent ccard transactions, financially at-risk companies, . . .
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Natural Computing Algorithms
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Project

Ideas

I Apply a NC method to an interesting problem;

I Compare two or more methods on an interesting problem;

I Analyse behaviour of a NC algorithm/component;

I Propose/test new variant or a NC algorithm/component.
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Project

Papers

I “On the Genetic Evolution of a Perfect Tic-Tac-Toe Strategy”;

I “Using Genetic Programming to Evolve an Algorithm for Factoring Numbers”;

I “Influences of Function Sets in Genetic Programming”;

I “Evolving Musical Scores using a Genetic Algorithm”;

I “A simple approach to Protein Structure Prediction using a Genetic Algorithm”;

I “Using Genetic Programming to Perform Time-Series Forecasting of Stock Prices”;

I “Corporate Failure Prediction using an Artificial Immune System”;

I “A Genetic Algorithm Solver for Sudoku”;

I “Sound Synthesis using Particle Swarm Optimisation”.
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Next Class?

I Thur 12th September @3pm;


