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Collective behaviour

modelling drives

Boids

Reynolds C, 1987

Stochastic flocks

Heppner FH & Grendander U, 1987
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Collective behaviour of 
animal groups

Couzin I, et al, 2002
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Effective leadership and 
decision making
in animal groups on the move

Couzin I, et al, 2005

repulsion; ZOR ≠ ∅

interaction – attraction and alignment; ZOR = ∅

informed group members

proportion of members p given information (unit vector 𝐠)

Effective leadership and 
decision making
in animal groups on the move

Couzin I, et al, 2005
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Effective leadership and 
decision making
in animal groups on the move

Couzin I, et al, 2005

An individual based model of fish 
school reactions:
predicting antipredator
behaviour as observed in nature

Vabø R & Nøttestad L, 1997
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Pitcher TJ & Wyche CJ, 1983 doi: 10.1007/978-94-009-7296-4_21

Self-Organized Shape and 
Frontal Density of Fish 
Schools

Hemelrijk CK & Hildenbrandt H, 2008

adaptive perception radius
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alignment
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levelling

action selection

Self-Organized Shape and 
Frontal Density of Fish 
Schools

Hemelrijk CK & Hildenbrandt H, 2008
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Self-Organized Shape and 
Frontal Density of Fish 
Schools

Hemelrijk CK & Hildenbrandt H, 2008

Social forces

Helbing D & Molnár P, 1995

Social forces

Helbing D & Molnár P, 1995

If one pedestrian has been able to pass a narrow 
door, other pedestrians with the same
desired walking direction can follow easily whereas 
pedestrians with an opposite desired direction
of motion have to wait. The diameters of the circles 
are a measure for the actual velocity of motion.

After some time the pedestrian stream is stopped, 
and the door is captured by individuals
who pass the door into the opposite direction.
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Simulating flocks on the
wing: the fuzzy approach

Lebar Bajec I, et al, 2005
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Simulating flocks on the
wing: the fuzzy approach

Lebar Bajec I, et al, 2005

Verifikacija?

Huepe C & Aldana M, 2008


