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The Strategies for Exploring Various Regions and
Recognizing Local Minimum of Particle Swarm Optimization

YoungAh Lee' - Tack-Hun Kim' - Sung-Bong Yang"

ABSTRACT

PSO(Particle Swarm Optimization) is an optimization algorithm in which simple particles search an optimal solution using shared
information acquired through their own experiences. PSO applications are so numercus and diverse. Lots of researches have been made
mainly on the parameter settings, topology, particle’s movement in order to achieve fast convergence to proper regions of search space for
optimization. In standard PSO, since each particle uses only information of its and best neighbor, swarm does not explore diverse regions
and intended to premature to local optima. In this paper, we propose a new particle's movement strategy in order to explore diverse
regions of search space. The strategy is that each particle moves according to relative weights of several better neighbors. The strategy
of exploring diverse regions is effective and produces less local optimizations and accelerating of the optimization speed and higher success
rates than standard PSO. Also, in order to raise success rales, we propose a strategy for checking whether swarm falls into local

optimum. The new PSO algorithm with these two strategies shows the improvement in the search speed and success rate in the test of
benchmark functions.

Keywords : PSO(Particle Swarm Optimization). Relative Weight, Local Optimum
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A% A8 $2H0 Qe 230 g YL g4
F AEES GAA AL gt
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PSOcld #A(Swarm)el Z YAHparticle)s ZH& o2
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(E 1) AEHO| AFZE 231 HIX| 0j3 B+E3 T20/EE

N HAE W3,
¥ A EFTIERE]
a=20,b=0.2
1 n 1 n c=2n
- R [ i) = -32.76B < x
Ackley f(x) = —a-exp| —b n; Xj exp (n;cos (cxt)) +a+exp(l) cunre i
f(0,0) =0
-100 € x; < 100
Easom 2D f(x1,%2) = = cos(x,) cos(xz) exp (=(x, = 1)* = (x, = 1)%) prmp - g
2 =512 <x, $512
Rastrigin f(x) = 10n + Z[x.z — 10cos (2 1x)] e
2 -2.048 < x; < 2.048
Rosenbrock 1) = ) 11000k = ) + (1 = x)?) Fom—
I=1 i
if (Xz < 0 f(xl,x;) = lx1| + IKZ + 50[ -100 £ x, < 100
Tl‘l[xjd else if(x1 <0 f(x; +X)=1+ le + 50| + lxz - 50| p _
else f(x, +x3) = 2 + |%, — 50| + |xz — 50| (0,-50) = 0
(E 2 BZF PSO 22|51 Aot 2|5 NgAIZI Tolgisel H|D
ok EE PSO gaeF Algt el F 882
L YA 7HE) B8l AN ) B34
Ackley 0.0343 889 0.0062 799 107
Easom 2D 0.3453 8614 0.0047 1,186 10°*
Rastrigin 0.0312 622 0.0031 1057 10°*
Rosenbrock 0.0344 1,042 0.0015 839 10°
Tripod 1.4685 28,954 0.0311 4,648 10°*
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o A7)E 12031 o]% YA AFE 322 WAL <E
29 A4Y AE wgoz Aot FunalFe YA £E
el @7t AE2A Hrt Q5§ AHLU
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Al A HAFHEZA Plesamess (error) EE o2 Adg
A} Phecdl A2l(diff)E AHE3HgTh <E 3>¢] 7 g
5 H5F 2% Tripod #5ol HEate] A A3 oy
Yol F oE Jehdth 21 <E 3> AYH vjygd
B3 FgolAe] PARE P At HEA (eror), 23
ol £& 7 U2Hs0~s1De] HAE BeJFch Tripod ¥4
o AAA vy gAE (0, 50002 o] X9 A=
0oltt, 5 A9 ulUute) A9 HFAE (-50, 5003} 1
o] 3 (50, 50) % 2e]c},

<E 39 o] Aol AYH vlde A s,

B d #14 £ NG olUno] e D AL R
o YAE FHoZ $58 VE|ER P A% RE
AAE(s0~s11) Aole] A vl$ 74zt 2n YAE
(s0~s11)8) A (fitness)= AEH vjUde Higx|g &
Aoz} glojAich o Aejeld F3o] A o|§& #od
Pl P14 7912 0% $%83 A% A9Y vy
#3 Azt g

F A4 Ao dig vw AYelA, YRS §49
Rastrigin #4% Tripod #4E 5 HEo] tste} vl&s
H7t Ao HFTEGB%el4)E B, Ackley, Easom
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}E Bgrh

(29 3)& EZ PSO LxZ3 At PSOE 5008
Auste] de 2 Y49 FF Wb A4 E vR@ Aol
B7b A5E 249 YABel A4 unjURe 27 Y4
5T N4E LuZY B ST YrheE HEE A
$9ch Ak PSOYR2YZES Rastrigin #4E A9 e
Ackley, Easom 2D, Rosenbrock, Tripod #4¢] Al
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He BE GaZe) vstq HE $9 ojFor HAFY
v e £289ee ouj@ch & AYo|A, Rastrigingt
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(& 3) TripodBt=2] XA 0|Uge| & of.

(fe Hghx| g=olct)

Pebesthmness (erTorE 20| )

Aoz AHE Y9 Phend] A2
(diff & <1018

B84 972, error = 2000158
Ploen @] HA] = (49999951, 49.999890)

H71515=8964, error = 2000107
Phoese 8] $13) = (50000082, 49.999975)
diff = (0180943, 0.013787)

s0 @ 50000684  49.999913 fitness : 2.000771 s0 : 49999561  50.000800 fitness : 2001239
sl : 49999951  50.000511 fitness : 2.000559 sl 1 50.181025 49.986188 fitness : 2.194837
s2 1 48938410 49999228 fitness : 3.062362 s2 : 50.0003%  50.003336 fitness : 2003731
s3 : 50.000886  49.998582 fitness : 2.002304 s3 149998244 49999573 fitness : 2002184
s4 1 49961806 50.153131 fitness : 2.191326 s4 : 50002145 49.999543 fitness : 2002602
s5 @ 50.002845 49.999519 fitness : 2.003326 sb 1 49949127  50.000473 fitness : 2.051346
s6 : 50002014  49.998882 fitness : 2.003132 s6 : 50.005400  49.999407 fitness : 2.005993
s7 : 49969568 49999623 fitness * 2.030808 s7 @ 50.0018%0  50.000863 fitness : 2.002753
s8 : 50.000106  49.999060 fitness : 2.001046 s8 1 50000359  49.994055 fitness : 2.006304
s9 : 50.002328 49999571 fitness : 2002757 s : 49958022 50.004925 fitness : 2.046902
s10 : 49975648  50.000938 fitness : 2.025290 s10 : 50000361 50.001038 fitness : 2.001398
sll : 49543104 50.041249 fitness - 2.498145 sll : 50.002385 49.999723 fitness @ 2.002662
FIHE = 1,440, error = L0M126 SR, e = Ll
et Pt 0] A = (-
Pive 2] #2] = (~50.035482, 49.991356) ""‘"’;;’: ' ” z(sgjg_ﬁfj}%‘zfm”
sO : -49923149  49.995456 fitness : 1.0813% s0 : -50.569658 50.755297 fitness : 2.324955
sl : -49.760446 49.9655218 fitness : 1.284336 sl : -46,766793 50477193 fitness - 4.710400
s2 © -50.003338 50.252784 fitness : 1.256122 s2 1 -50.903627 52.048017 fitness : 3.951644
s3 : -49.753793  50.793959 fitness : 2.040166 s3 : -47.389993 51.155267 fitness : 4.765274
s4 1 -50078424 50.117885 fitness : 1.196309 s4 1 -52.026610 49.213315 fitness : 3.813295
s5 : -49.714191  50.408892 fitness : 1.694701 s5 1 -51510682 49.019509 fitness : 3491173
sb : -49.738914 50.262246 fitness @ 1.523332 s6 : -53.203404 52.749236 fitness : 6.952639
s7 : -49937439 49.897347 fitness : 1.165214 s7 . -53871435 49.778159 fitness : 5093276
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