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Sturnus vulgaris } Body length: 20cm
Wing span: 4ocm
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U,-(n) (Direction of the n'"-nearest neighbour)

Bird /' |/ (Direction of flock’s motion)
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(Ballerini et al, 2008)
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Ballerini et.al. , PNAS, vol. 105, 1232 (2008)
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BOIDS (Reynolds,1987)
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(J1, J2, J3) R EI%
Behaviour Weight vector J | v-value [SD] FC
Crowded (1,0,0) 0.332 [0.0816] | 100%
Synchronized (0,1,0) 0.319 [0.292] | 17.93%
Spread (0,0,1) 0.347 [0.304] 0%
A set of scale-lengths in our BOIDS
Number of agents (N) 100
Body-Length (BL) 0.2 [m]
Wing-Span (W) 0.4 [m]
Radius of Separation Range (Rp) 1.09 [m]
Radius of Visual Field (R) 3 X Ry [m]
Initial Speed Average (V') 10.10 [m/s]
Initial Density of the Aggregation (p) | 0.13 [m~3]
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Anisotropy factor (y) and Frequency of Collisions
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Anisotropy factor (y)

p--
1 T ' o
dense | - *8
L ] |
>
. |a
0.8 - 19
' -180° as0°| | [
. =
<
0.6 -
9 sparse
0.4 | “. 2
o009
®--g . - o L
\\ ”"’
| N o
0.2 . " o8 d
EEAME = ETAMRICHEEIBYIT Lz HF
° 4 'e ;s 1lo 112 114 1le 1ls 20

y-IEDIRSFF L)

(J17 J27 J3) —

(0.19, 0895, 1)

Order of the neighbour (n)

73|

.

4 8 12
neighbour n

KT — 5 @I

(Ballerini et al)

18




"SETTIE, b‘SB_‘\ﬂQéh% "BiE

2DFEANT

Ay DT o

Direction of flock’s motion /
\Vivit ( 0 Y
2 O 1 2 {g 04T \.__L‘ r._. S:afe -@- -®
1 - o3 e e "
13 Q 4 ;’7, @
3 5606 sy w
r\gﬁg i Order of the neighbour (n)
B R R
BIESHE T & 3 EIENER 1T N
NEEEGE TOPIERD « |
3%(@-(%)@*5%%\:\ — af
n=6 X TIEIF—F ..
. G-BIOIDS l\ll=100 l-

1
2 4 6 8 10 12 14 16 18 l320
Order of the neighbor(n)



20




BOIDSICH T BA(EEEZHFE

ARNYwD - EF) NARAIAI) - BEFI)L
° v
M&E TCOEEED
_ {BBSRIZE U
()
()
218K ~ exp(—r/Ro) 2istams ~ 1 &

ZDETILTBOIDSZ R LT

NSk NENnT- ZBES5DETFTILTBOIDS =

BRERULTHS



{EIEBOIDSY1FIwvI R

—(2) (4 J1OSL (1) +J208) ()4 I3 L () + 7,08 (1)
V@(l+ 1) — Vl (Z) (l) 1¥TcC 2YTA 3 MS 4 GC

V.
€p’ (1) = 0% (DI 05) (0I5 G (o ih ) TV
' o J1OYL D)+ T.08) ()+J50 0 () + 1,08 (1) V.
Xi(l+1)=X;(0) + Vil + 1) UL () 205 () 4 a0l (v lnm] T VO]
>N, <R< )—m)Xj(l)
= ~ Xl
TC T (i) , ~ == —w 73
Zj (R’Zf —ri) X 50 — X,()] Cavagna (2010)5DET— YT LD
>N, O(RG)—ri;) X ; ()]
0y Lim O —riy) V() RY) = |rg’ [n*/?
A
|zj LO(RE) —rif)V (D)
j:l Xj(l) o )
@) 12N, X0 Xi(l) -
vao(l) = =% X0 B | DFEnIEEE A
‘@jﬁ X, 00 Xi(l)| j(n s d) = argming 5e g L 5o T
o0, 1) — 2t O~ i) Ky (D) = Xu(0)
Mms\t) = — i
3 S ORY = 1) (X sy (D) — X(1))]

22



Weights and y-value
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A set of scale-lengths in the topological model

WU esrrem—

0.8 |-

Number of agents (N) 100
Body-Length (BL) 0.2 [m]
Wing-Span (W) 0.4 [m]
Radius of Separation Range (Rp) 0.73 [m]
Initial Speed Average V' 11.10 [m/s]
Initial Density of the Aggregation (p) | 0.54 [m™3]
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