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2 Particle Swarm Optimization
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2.2 000 PSO
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Fig. 1: State transition diagram of the PFSM

3.2 PFSMOOO

PFSMOUOOOOOOOODOOOOO (7)DD|:||:]
O0oooooogo
min f(pij),

subject to 0<p; <1, 4,5=1,2,---,m(9)

Y opiy=1, i=1,2--,m (10)
j=1

|Pl=mxmO00000000O000O000OO L=
mxmQOO0O0O

20000 pSOO0O0OO0OOOOOOOOOOOOO
L 0000000 [071]DDDDDDDDDDDDD
:BODDD(Q)(?))DDDDDDDDDD kOOOODOO
200000 ((9)(10)0)0000000000000
00000 £*000000000000000000
go0o0ooboooooooooooon

go0o0oooooooobooboobooooooon
ooooOoo

0 < pij,

(11)
P <1 0> piy=1, ij=1,2,-,n{12)
j=1

(1)oop,;000000O00p,; 00000000
gooadg

p;jDDDDDDDDDDDDDDDDDDDDDDD
IZID(12)DDDDDDDDDp%DDDDDDDDDD
ugoo

if pij <0
otherwize.

—Pij *
pij

(13)

/
Pij

plij )
;'jDDDDDDDDDDDDDDDDDDDDDDD

gboooao

/o
pi; =

(14)



4 0000O0DOOO0ODOO

100000 oboboooboooobobooobo
ooboooboboobobooboooobooboo
goboobooboooboboobuouoboobooo
ggoooooobobobobobbbbbodoooooo
gjddddodooobbododdodddyduuuoo
00000000000 790

0000000®0000000000000000
000 (cluster metric) D000 O (dispersion metric)
goob2000000000000O

goboobooobooboobooboboo

number of robots in the largest cluster at time ¢
N

(15)
O00o0oooo NOOOOoooooobooooDboo
gbooooocoooboobobobobooooon
ooooo20000000000000000 4r0O
ooboooooooboooooboobodgrobon
ooboooboooboooobooobooooboooool
oboooooboooooobooog

fi= (16)

1
c
oboobooooooobooboobooooonbo 200

obooooobooooon

N
1 —
o= 15 2 ey =P, (7)
h=1

oooop!? 0000000 +¢0000 AO0D00D00
000000000 oDDoooooop® 00000
000000000000 f£,000000 NOOO
00000000000000 ¥YOoOoo000000
000000000000000000000000
00000000000
000000+0000000000000000
000000000000000000000000
ooo
000000000000000000000000
0000000000000 f,f00000000
0000000000000000 f,f00000
000000000000000000000000
00000000 00SROOOOOO0O0000000
0000 (A=1)0000000000000000

O f00000A00000QCCOODOOOOOOO

oooooooooooooboooooooooooo
0100000000b0booboooooooon
obooooobooooon

5 Ouggnd
5.1 0000000
5.1.1 OO00O0OO0OO0DOO0OO0OO0ODO00OO0

gboboooooobobobobobobaoo
) QooDo000D00000000000000000
OoO0OoooOo0o0oooOoOoooooOoobEOOOO
000000 (Fig. 2) 000 0.17m0O00 0.075 m O
gbooooooboboboboboooooooon

Fig. 2: Setup for swarm mobile robots

Fig. 3: Distance sensor configurations: (left) sensors
for other robots, (right) sensors for obstacles
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Fig. 4: Set up for computer simulation: Initially,
swarm robots are always placed at the center.
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Fig. 5: State transition diagram of the PFSM for ag-
gregation
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