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Tablel Sphere Table4 Rastrigin
T Division D-PSO DH-PSO J— Division PSO D.PSO DH-PSO
Dimension | Nymber [~ Trieration | _success Tieration Fuccess Tteration Success ImENSion | Number Thieration | _success Tteration Success | ieration | success
T 71383 20 - B - - T non 0 - - 5 -
T T D 733 i R LN . 10 7 D D ion T 927 pi
10 - D B 1373 70 70 3 D - ion T B8]
10 - B : P - - - i R 074
. . Division - TOIWA-DFSO TBIWA DHFSO N . Division TDIWA-FSO —TDIWA-D-FSO TBIWA-DH-FSO
Dimeasion |  Nymber Tieration Success Teeration Success Ticration Suceess Dimension |  Nymper Tieration Success Tteration Success | Teration | _success
1 IR6s | 20 | - | - B - T 3710667 [ - - - 5
p3 - - 378655 |20 — PO |0 10 ] - B 3260, | 19| A3E4 L
10 3 D B 550 ) O 5 S . 3 D - SEET | @@y %
10 - WAIS | 0 | W19 | ® 10 - - 53 15 30333 20
. . Division PS( D-| DH-PSO . N Division D-PSO__ Dm
Dimension | Nymber | Tniemtion | success | Wersion ] success | Weration | success Dimension | Nymber | Tnieration | success | ersfion | sucoess | Wemtion | success
1 [ 1387 | 20 - - - - 1 non 0 - - - -
p) - - T8 [0 | 68 | W z - - non [ 260.65 0
L 3 - - 278 | 0 | 0| W 2 ] - - non [ 32785 | 20
10 - - 3|0 LALA - S 10 - B Ton T /T |0
—— Division IDIWAPSO | [DIWA-D-PSO TDIWA-DH-PSO Dimens Division TDIWA-PSO TDIWA-D-P [ [DIWA.DA-PSO___
Dimension ‘Number Tteretion SUCCSS Tleration | _success Tteration SUCCESS imension Number Tieration SUCCESS iteration SUCCEsS Tteration Success
T X 20 - - - - T non 0 B - - -
Z - - m_%: 2 2 - - non [ TIHES | 0
2 3 5 - 33T ; 3 5 Tion T I T
10 - - 3234 X 10 - - non 0 30523 20
. N Division D DH-| Di . Division D-| DH-|
Dimension | Nymper [~Thieration | succes Tteration Success Tteration Success mension | Number Tatcration | _success Tieration Ticoess | Weration | success
1 .7 20 - - - - 1 non 0 - - - -
) - - 7908 |20 | g 0 0 Y] - - non ) 333 0
30 3 B B i S [rk] 70 3 D B Tion T LK) P
— 10 - - /7T 20| £ [ 20 —_ 10 - - non 0 33045 b1 I
— Division TDIWA-PSO TDIWA-DPSO___ | LDIWADHFSO___ Dimensi Division TDIWA-PSO_ TDIWAD-PSO___ | LDIWADAPSO
Dimeasion | Nymber Teraton | success | Weraion | success Teration | success Mmension | Number Teration | _success Teraion | success | Ieration | success
T $896.85 20 D - p - T non 0 B - B -
2 - - 35079 70 3833.238 20 30 2 - - non 0 Y7815 20
0 3 D 5 [<15%) IR . - 3 g D Tion T 303 bl
10 - - BIE335 | 20 | 20 - - non T STI255 0
Table2  Ridge Table5  Ackley
_— Division PSO_ D-PSO DH-PSO Dimensi Division PSO D-PSO DH-PSO
Dimension | Number @ SuCCess Tieration SUccess Tieration SUCCess imension | Number interstion | _success Teration SuCcess Tieration BUCCESS
1 153. 20 - - - - 1 194.73 20 - - - -
z - - X — 20 pAvk) 0 10 Z - - 20333 70 2291 0
10 H D ~ 7153 i 783 Pl - 3 D D iz 70 TT033 v
[— 10 - - 3 — 20 [ 40435 | 0 — 10 - - — 2701 20 3843 0
A Division TOTWA ] TBIWA-D-FSO TDIWA-DH-PSO Dimesi Division TDIWA-FSO TDIWA-D-PSO TDIWA-DIT-
Dimension |  Nymber Teration Success | Neration Success Tieration | _success imension | Number Jieraton Success | eration | success | ieration Success
T 3518.35 20 D - p D T a70. 20 B B ~ 5
10 z - - BRI | 0 2536 0 10 z - - 780,73 20| &880
H - - BN3__ | 20 /W23 20 3 - - 3958 20| 4319 |
— 10 - - 28692 20 £ 10 - - 333115 20| W
Dimensi Division D-PSO DH-PSO Dimensi Division D-FSO DH-PSO
imension Number | imteration | _success Tteration Success T SUCCESS imension Number | interstion | success |  iteration | Success | feration | _success
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On Diversity of Particle Swarm Optimization Methods
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Particle Swarm Optimization (PSO) is one of the most powerful metaheuristic algorithms for solving global optimiza-
tion problems such as function optimization problem. PSO has demonstrated a great performance, however, it often
leads to premature convergence in local optima. To enhance standard PSO algorithms, we consider the diversification
of the search. Particularly, we focus on a distributed version and a hierarchical version to maintain the diversity. We
investigate several parameters of the PSOs and LDIWA (Linearly Decreasing Inertia Weight Approach). Computational
results on the benchmark functions demonstrate that these PSOs outperform the standard PSO, and the performance of
the distributed and hierarchical PSO is highly effective in terms of the diversity and reaching the global optimal solution
for hard functions.

Keywords: particle swarm optimization; linearly decreasing inertia weight approach; diversty.



