GP for Classifying Images

[Teller and Veloso, 1997] Fitness: based on coverage and accuracy

Representation:

ffl Primitives include Add, Sub, Mult, Div, Not,

Max, Min, Read, Write, If-Then-Else, Either, Pixel, Least, Most, Ave, Variance, Difference, Mini, Library

ffl Mini refers to a local subroutine that is

separately co-evolved

ffl Library refers to a global library subroutine

(evolved by selecting the most useful minis)

Genetic operators:

ffl Crossover, mutation ffl Create “mating pools” and use rank

proportionate reproduction

Biological Evolution

Lamark (19th century)

ffl Believed individual genetic makeup was altered

by lifetime experience

ffl But current evidence contradicts this view

What is the impact of individual learning on population evolution?

Baldwin Effect

Assume

ffl Individual learning has no direct influence on

individual DNA

ffl But ability to learn reduces need to “hard wire”

traits in DNA Then

ffl Ability of individuals to learn will support more

diverse gene pool – Because learning allows individuals with various “hard wired” traits to be successful

ffl More diverse gene pool will support faster

evolution of gene pool

! individual learning (indirectly) increases rate of

evolution

Baldwin Effect

Plausible example:

1. New predator appears in environment 2. Individuals who can learn (to avoid it) will be selected 3. Increase in learning individuals will support more diverse gene pool 4. resulting in faster evolution 5. possibly resulting in new non-learned traits such as instintive fear of predator

Computer Experiments on Baldwin Effect

[Hinton and Nowlan, 1987] Evolve simple neural networks:

ffl Some network weights fixed during lifetime,

others trainable

ffl Genetic makeup determines which are fixed, and

their weight values

Results:

ffl With no individual learning, population failed to

improve over time

ffl When individual learning allowed

– Early generations: population contained many individuals with many trainable weights – Later generations: higher fitness, while number of trainable weights decreased