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Collective behaviour

modelling perception

Murmuration

g00.gl/LnXW3k

Murmuration

vimeo.com/31158841, vimeo.com/58291553




Murmuration

g00.gl/LnXW3k
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Zone based
Aoki |, 1982
Couzin |, et al, 2002
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Ballerini M, et al, 2008
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Topologic interaction
Hemelrijk CH & Hildenbrandt H, 2008
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Ri(t+ At) = (1= s)Ri(t) + s(R,,, =Ry %)
3
N(t) = EN;j # i diy < R}
Vision with occlusion
Kunz H & Hemelrijk CH, 2012
Spatially bal d topological i ion
Camperi M, et al, 2012
(a) k (b) J




Topologic vision with
occlusion

Demsar J & Lebar Bajec |, 201
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Projective interaction

Pearce DJG, et al, 2014
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Projective interaction

Peal al, 2014
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Motion-guided attention

Lemasson BH, et al, 2013

Random interactions

Bode NWF, et al, 2011

Schooling Fish:
A Multisensory Approach

Larsson M, 2014




Active vision

Terzopoulos D & Rabie TF, 1997
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Active vision

Terzopoulos D & Rabie TF, 1997

Figure 3. Biomechanical fish model
(a] Nodes denote lumped masses.
Lines indicare springs (shown ac
their natural lengths). Bold lines
indicate muscle springs. Artifici
fishes perceive obiects (b) within a
limited field view if objects are close
enough and not occhuded by other
apaque objects (only the fish tawards
the left is visible 1o the ar
center)

nat af the
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Active vision

Terzopoulos D & Rabie TF, 1997
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Active vision

Terzopoulos D & Rabie TF, 1997
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Collective behaviour of
animal groups

Couzin |, et al, 2002




Collective behaviour of
animal groups

Couzin |, et al, 2002
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Collective behaviour of
animal groups

Couzin |, et al, 2002

Collective behaviour of
animal groups

Couzin |, et al, 2002




Collective behaviour of c
animal groups

Couzin |, et al, 2002 !
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Collective behaviour of D
animal groups

Couzin |, et al, 2002

Pigeon hierarchies

Nagy M, et al, 2010, 2013
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Pigeon hierarchies

Free flight

youtu.be/UFF74jWZmM4

Pigeon hierarchies

Homing flight

youtu.be/kS66rN1QC3I

Pigeon hierarchies

Free flight with landing

youtu.be/FVBiR7pl71U
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Pigeon hierarchies

Pecking order

: 3 PO Pocking Order -
© 7017 K Ny §. Vosarbaly?, 8 Pettit, | Roburts-Mariani, T, Vigsok! amd 0. Bira? Manually identiied interactions
| EOLLVIT Resrarch o, Deparsmnt .ul.—nm;nmum-_, = M Approach-Avoidasce -

*Tekae RraseccYSrons, Degrtmat of Tesony sy Dol - Automatically eatified interactions
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Virtual reality for freely
moving animals
Stowers JR, et al, 2017

MIT
Soft robotic fish
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