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A Study on the Performance Improvement of Harmony Search
Optimization Algorithm

o] ® 3

7Rt R MRS

I

ot

Tae-Bong Lee’

Department of Electronic Engineering, Gachon University, Seoul, 13120, Korea

2 of

of

Harmony Search(HS) ¢iLe]52 &of & AT TR A 2ol A @3S vk we} Fre] 2y 43t dare]F o w2 theks 4
s EAE S Ashs U A d oz A8 o] gt 2 =i Ai= HS ) A eS v @dA17]7] 918l FSH(Fast Harmony Search)

A FE ARGl o] & $13)] i =FolA = HMS o] &8t 54 Wi4=2] AAgkS M5 A g olste] 583420 5 7] sh&
MRS ShE F3ehs WS ARt L A3 dare]Fe] A Alghe] T AL t S Fo] WA Q1 A o] Kot F
83HA) A F| AT} B3k A1) A o] &85 o] FE| Tk R A o A A= A9 drarg]Foel] 7= 2] HSell vl E] o] U
L e FS Fom & ik wErhe

[Abstract]

Harmony Search(HS) algorithm is an emerging meta-heuristic optimization algorithm, which is inspired by the music
improvisation process and has been successfully applied to solve different optimization problems. In order to further improve the
performance of HS, this paper proposes a new method which is called Fast Harmony Search(FSH) algorithm. For the purpose, this
paper suggest a method to unify two independent improvisation processes by newly defining the boundary value of a object
variable using HM. As the result, the process time of the algorithm is shorten and explicit decision of bandwidth is no more
needed. Furthermore, exploitative power of random selection is improved. The numerical results reveal that the proposed algorithm

can find better solutions and is faster when compared to the conventional HS.
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Table 1. Functions for Numerical example
Function . .
Name Expression Optimal Value Search Range
Rosenbrock fl@)=100(zy —2?) +(1—a,)? f(1)=0 -10<z <10
flz)= 100(:1:2 —:z:f)z + (1—:1:1)2 -1-90(9124 —$§)2
Wood 5 ; . —10<z <10
o0 (1,2 4101 (e, — 1)+ (2, —1)7] £ 1L =0 ’
flz)= {1+(azl+ﬂc2+l)2 19— 14z, +32% — 14z, }
Goldstein and Price + 323 F0—1)=30 Multimodal
1 X [30+ (22, —3w,)?[18— 32z, + 1227 T —10=z; <10
+ 48, — 362, 2, + 2722
n =10 .
Rastrigin flz)= (22 = 10cos (27z;) +10) F0)=0 —512 <z, <5.12
i=1
fla) = —20exp|~ \/ _0 2 X Multimodal
Ackely | n=10 J(0)=0 32 <z, <32
—expl 7y 2 ( ) +20+ exp(1)

Fue|F AL ) AET PAS S HMs=10, Al thEATES MmO F 915) A F4e] 55
HMCR =0.85, PAR=0.75 °©|t}. 5 dare]Fe] AR 7HE ¢ S2]F APATE Maxit = 70,0002 3E A5 aL aLxt
FARR dargF WA AR T8 SR, Yoty 2 3H2) 739 Maxit = 100,000 2, 2 A4} U & 2+
= 884 97ke S8l B ek, FEuAk Has| 9 582 1 A3E et
¥ 2. HS vs. FHS 45 dH|1
Table 2. performance comparison of HS vs. FHS

Rosenbrock Wood Goldstein and Price 1 Rastrigin Ackely
HS FHS HS FHS HS FHS HS FHS HS FHS
Average
Execution 0.3828 0.2035 0.5719 0.2192 0.3823 0.1891 1.6068 0.4477 1.6604 0.4586
time(sec)
Average
error 0.0084 | 1.2193e-06 | 1.5991 1.7378 6.3984 0.8115 | 3.2480e-05 | 1.0038¢-07 | 2.8095¢-04 | 6.9721¢-06
?rics):' 7.9260e-12 | 5.8808e-12 | 1.8273e-08 | 4.7174e-09 | 3.1086e-15 0 7.2195e-06 | 3.0803¢-08 | 1.2783e-04 | 3.9777¢-06
SD 0.0552 1.2048e-05 | 3.8134 3.1334 15.4605 4.6288 | 9.4505e-06 | 2.7319¢-08 | 4.0910e-05 | 1.2053e-06

Success

rate(%) 96 99 38 60 64 94 2 100 0 100
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