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Nest sensor

<— Liquid tanks (X 2)

<— Batteries ( X 6)
Touch sensors (% 8)
Color sensors ( X 6),
«—— Full color LED ( % 16)
__— Micro pumps (% 2)
A~ Motors (x2)

Alcohol sensors ( X 2)

Fig. 1 Configuration of experiment robot
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S, :Initial state
S, : Attraction

E, :Random walk P, : Contact with prey

E,:Laying down
pheromone trail

P, :Nest arrival

S, : Tracing P;:Presence of

pheromone

E, :Tracing pheromone
trail

P, :Timeout occurs

Fig. 2: State transition rule group foraging
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Fig. 4: Simulation space
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Table 1: Simulation setting

Prameters Setting ‘
Number of robots 10
Field size 3.6X3.6[m]
Forward probability  0~96[%]
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Fig. 3: Simulation result
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Table 2: Simulation setting for scalability of swarm

Prameters Setting ‘
Number of robots 20~80
Field size 3.6x3.6[m]
Forward probability = 0~96[%]

HEHY I 2 L—va ko THELR
7= B E L R OBRE 7T 7k L
7= % D% Fig. 5 (2~ A Al ’Hﬁ%[%],
e X R E AR LT D

140

120 ~—10 ~-20 =40 =60 80

o
1
3

@
3

Number of foraging[-]

/j

[
|
>

o

0 10 20 30 40 50 60 70 80 90 100

Forward probability [%]

Fig. 5: Simulation result for scalability of swarm
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Table 3: Simulation setting for search area

Prameters Setting
Number of robots 1,10
Field size 3.6 3.6[m]
Forward probability  0~96(%]
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Fig. 6: Simulation result for search area (Robot=1)

30

s PO e N
5
E o caall AN
— 20
e M
5 15 ]
s 1Y
e
5 10
(1)
wv

5

o ‘ ‘ ‘

0 20 40 60 80 100

Forward probability [%]
Fig. 7: Simulation result for search area (Robot=10)
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Table 4: Simulation setting

Prameters Setting

Number of robots 1
Field size 36 % 36[m]
Forward probability  81[%]
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Fig. 8: Simulation result distribution

[N
S

Frequency [-]

w

o

SARINE, FOEEREOFTEIE ERIEN L <,
ATERREED K < 72 B2 o T D I3
ST OB R TEILD. RIERMER DA )
O HE T 2 BidE R d OB%k & L TR E

HH LR QXD Lok,
P(d) = 29.086d"11 (1)
—f%IZ Levy walk %T/I/TODHIJ ERREd o
AL QRO TERSND.
P(d)=d™ (2)
IITAMEREELETHY, KK3®%.
ZES. Q)X IZQHXITB - TV b

D, ZOERFITENL Levy Walk TSN
RIZELS2D.

o

HEM I 2L —a UDORER LY, AN
DU RY N e VAT DTG U HE T H—7
DO RTEMERNECROFTERE LD H21 720 &
b‘ﬁ“(dbé EaREEROT T, £, ORI

HEMEREOMITERM DR 7 — I L BT AL
THY, Levywalk ([ZESOW-IERITEITH
HT ENbMoT. 5%, TOVIalb—v
a VOFERNEEOR Y b AT AITE
WTHHESEINDNE I DERIET 720
FEHEIC L D EREITHO> TV FETH 5.

[1] /b ZEE AKH . (2008). Random
Walk & Levy Flight | WD S BRERITIED H.
15 AL ﬁﬂ-jﬁ&i 2008 4(No.20),
pp.19-24

[2] FREDERIC BARTUMEUS. (2005). ANIMAL
SEARCH STRATEGIES: A QUANTITATIVE.
Ecology, Vol.86(No.11), pp.3078-3087.

[3] G. M. Viswanathan, S. V. (1999). Optimizing
the success. NATURE Vol.401, pp.911-914.

[4] G.M.ViswanathanAfanasyev, Sergey V.
Buldyrev, E. J. Murphy, P. A. Prince, & H.
Eugene StanleyV. (1996). Lévy flight search
patterns of wandering albatrosses. NATURE
\ol.381, pp.413-415.

[5] HodgmanSean. Levy Flight Searches in the
Foraging Behaviour of Ants.
wwwrsphysse.anu.edu.au..



