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BENEFITS OF GROUPINGBENEFITS OF GROUPING
Defence against predation

Many-eyes theory
Confusion effect
Dilution effect

Energy conservation
Heat conservation
Aerodynamics
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https://www.youtube.com/watch?v=N0HoqjxfvJ4
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Getting stuck in a circle pit
Increased risk of disease and parasitism
Being featured in the daily mail



TODAY'S GOALSTODAY'S GOALS
1. Understand what self-organisation is
2. Reason about its evolutionary advantages
3. Think mathematically about self-organisation
4. Consume cake



TODAY'S GOALSTODAY'S GOALS
1. Understand what self-organisation is
2. Reason about its evolutionary advantages
3. Think mathematically about self-organisation
4. Consume cake



TODAY'S GOALSTODAY'S GOALS
1. Understand what self-organisation is
2. Reason about its evolutionary advantages
3. Think mathematically about self-organisation
4. Consume cake



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?
Model the
interactions
between individuals using
"self-propelled particle models"



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?
Model the
interactions
between individuals using
"self-propelled particle models"



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?
Model the
interactions
between individuals using
"self-propelled particle models"
Interactions include
behaviours
such as:



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?
Model the
interactions
between individuals using
"self-propelled particle models"
Interactions include
behaviours
such as:



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?
Model the
interactions
between individuals using
"self-propelled particle models"
Interactions include
behaviours
such as:

Repulsion



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?
Model the
interactions
between individuals using
"self-propelled particle models"
Interactions include
behaviours
such as:

Repulsion
Alignment



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?
Model the
interactions
between individuals using
"self-propelled particle models"
Interactions include
behaviours
such as:

Repulsion
Alignment
Attraction



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?
Model the
interactions
between individuals using
"self-propelled particle models"
Interactions include
behaviours
such as:

Repulsion
Alignment
Attraction

Models have shown that
complex behaviours
can
arise from simple interaction
rules



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?
Model the
interactions
between individuals using
"self-propelled particle models"
Interactions include
behaviours
such as:

Repulsion
Alignment
Attraction

Models have shown that
complex behaviours
can
arise from simple interaction
rules



WHERE DOES THE MATHS FIT IN?WHERE DOES THE MATHS FIT IN?
Model the
interactions
between individuals using
"self-propelled particle models"
Interactions include
behaviours
such as:

Repulsion
Alignment
Attraction

Models have shown that
complex behaviours
can
arise from simple interaction
rules



ZONAL MODELSZONAL MODELS



BOIDS (1987)BOIDS (1987)



PETER JACKSON & MASSIVEPETER JACKSON & MASSIVE



PETER JACKSON & MASSIVEPETER JACKSON & MASSIVE
Massive (multiple agent simulation system in virtual
enviornment)



PETER JACKSON & MASSIVEPETER JACKSON & MASSIVE
Massive (multiple agent simulation system in virtual
enviornment)
Developed for Peter Jackon's Lord of the Rings
trilogy



PETER JACKSON & MASSIVEPETER JACKSON & MASSIVE
Massive (multiple agent simulation system in virtual
enviornment)
Developed for Peter Jackon's Lord of the Rings
trilogy
Used to animate intricate battle scenes
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Thanks for (hopefully) listening




