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Abstract— This paper presents an improved ver-
sion of PSO having grow-and-reduce structure. When
a particle is trapped into a local optimum, a new par-
ticle is born at a position away from the trap and is
connected to some/all of existing particles. If a parti-
cle can not escape from the trap, the particle is deleted
in order to suppress excessive swarm grows. Perform-
ing basic numerical experiments, the algorithm perfor-
mance is investigated.
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Oo00O-r00000000000O000000O000d
O000: j =3741fori < jand Zpew = Ti410
Let N=N+1. 0000000000 OOOOOOO
¢(t)y=0foralls000000000O0COOOOOO
oooooooooo

Step 4 (reduction ): 0000000000000
000000000 ghest(t)DOODOOOOOOOOO
O000000000000000Oooooo (01 ()
)OooooooUooooooooooooooooo
ooooooooooo



Opt O 1: Griewangk’s function 00000 00OSR=0000
X X #ITL=000 00 #link=000 00 #PCL=000
o Methods SR | #ITL | #Link | #PCL
particle -~ new 00000 0 | 500 | 780 | 40.0
@ « 7 00 GRPSO | 50 | 364 | 488 | 429
06\0 «6\0 ooo 0 500 40.0 40.0
Local-Opt 000 GRPSO | 76 | 243 | 200 | 396
(a) trap (b) growing O 0 500 39.0 40.0
" o O GRPSO 100 | 130 27.9 39.2
)% delete,‘\\)‘\
L w }‘b D00 1000000000000000000000
/f//mw o 00000000 000000
e« /- O00000D0O00PSOODOOOOOOOOOO
‘6\. 0O D00000000000000000000O0 GRPSO
D0000000000D00000000000000
(6) scane @ deletion 0D0000D0000000000D0O00 GRPSOO

U l1gbooobggo

Step 5: 000000000 0OOOOOODOODOO
000000000000 lbest;(t) 0 F(z;(t) D00
oo:

if F(x;(t)) < lbest;(t) then

(a) lbest;(t) = F(x4(t)) and (b) Tpest, () = i(t)
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