Collective behaviour

Simple tactics

12/19/2018

Simulated predator

attacks on flocks: . 4 | . B "
a comparison of tactics 2 ¥ \ v
Demsar J & Lebar Bajec |, 2014 o 4 4 Y
dois 10.1162/ARTL_a_00135 ‘
\ " ‘ b
\
T T
2\
* ~ * ~

Simulated predator Closest
attacks on flocks: | B

a comparison of tactics
3ar J & Lebar Bajec 1, 2014

if (Closest is not_too_close) and (Dist is far) then (Hc is samedir)
if (Dist is near) and (Pos is infront) then (Hc is samedir)

if (Dist is near) and (Pos is behind) then (Hc is samedir)

if (Dist is near) and (Pos is left) then (Hc is right)

if (Dist is near) and (Pos is right) then (Hc is left)

if (Closest is not_too_close) and (Dist is far) then (Sc is samespd)
if (Dist is near) and (Pos is infront) then (Sc is slower

if (Dist is near) and (Pos is behind) then (Sc is faster)

if (Dist is near) and (Pos is left) then (Sc is samespd)

if (Dist is near) and (Pos is right) then (Sc is samespd)
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if (Closest is not_too_close) and (Dist is near) then (Hc is samedir)

if (Closest is not_too_close) and (Dist is far) and (Pos is behind) then (Hc is samedir)
if (Closest is not_too_close) and (Dist is far) and (Pos is infront) then (Hc is samedir)
if (Closest is not_too_close) and (Dist is far) and (Pos is right) then (Hc is right)

if (Closest is not_too_close) and (Dist is far) and (Pos is left) then (Hc is left)

if (Closest is not_too_close) and (Dist is near) then (Sc is samespd)

if (Closest is not_too_close) and (Dist is far) and (Pos is infront) then (Sc is faster)
if (Closest is not_too_close) and (Dist is far) and (Pos is behind) then (Sc is slower)
if (Closest is not_too_close) and (Dist is far) and (Pos is left) then (Sc is samespd)
if (Closest is not_too_close) and (Dist is far) and (Pos is right) then (Sc is samespd)
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if (Closest is not_too_close) and (Dist is near) then (Hc is samedir)

if (Closest is not_too_close) and (Dist is far) then (Hc is samedir)

if (Closest is not_too_close) and (Dist is med) and (Hd is right) then (Hc is right)

if (Closest is not_too_close) and (Dist is med) and (Hd is samedir) then (Hc is samedir)
if (Closest is not_too_close) and (Dist is med) and (Hd is left) then (Hc is left)

if (Closest is not_too_close) and (Dist is near) then (Sc is samespd)

if (Closest is not_too_close) and (Dist is far) then (Sc is samespd)

if (Closest is not_too_close) and (Dist is med) and (Sd is slower) then (Sc is slower)
if (Closest is not_too_close) and (Dist is med) and (Sd is samespd) then (Sc is samespd)
if (Closest is not_too_close) and (Dist is med) and (Sd is faster) then (Sc is faster)
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Flg. 3. One of the starting configurations along with eight bearings of the predator’s
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Our simulations show that the least successful predatoris the
one that attacks the centre of the flock. They suggest that with
predators whose tactic tries to optimize the chance of a positive
outcome, social behaviour is more advantageous than

i ; which our belief in the
hypothesis that cluster flocking can be a mechanism for
protection from predators.

The behaviour of our artificial flocks appears to be comparable
with that seen in flocks in nature. The average distance from
nearest neighbour is around four body lengths (one body length
equals 20 centimetres), the response of an artificial flock to a
predator attack s similar to field observations, and similar
escape patterns emerge as in nature. Our results also shows
that the most successful predators attack from behind, and
seek isolated targets.

Our results seem to suggest that cluster flocking around a roost
is paradoxical because although its structure might provide
some protection against a predator attack, its very existence
invites a predator attack, and at least in nature, there are
always isolated individuals that can be picked of. It suggests
also that at least in some circumstances, which may or may not
be common in nature, tight cluster flocking can be of benefit to
the flock as a whole, although it does not provide absolute
protection to individualsin the flock.

Predatory fish select for coordinated
collective motion in virtual prey

Ioannou C.C,, Guttal V. & Couzin I.D.

doi: 10.1126/science.1218919
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