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Dynamic adjustment strategy for improving the harmony search algorithm

TUO Shouheng, YONG Longquan, DENG Fang’ an
(School of Mathematics and Computer Science, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract: A dynamic adjustment strategy is used to improve the harmony search algorithm for solving high-dimen-
sional multimodal global optimization problems. It chooses the worst harmony vector from the harmony memory
(HM) as an optimization objective vector. With the process of iteration, the adjustment probability of decision vari-
ables is reduced step by step. It can achieve the balance effectively between the global exploration powers and local
exploitation competence, and can increase the success rate of evolution. Finally, the experimental results of 16
high-dimension benchmark functions demonstrated that the proposed method can enhance the performance and ro-
bustness of the harmony search algorithm obviously in solving large scale multimodal optimization problems.

Keywords : adaptive adjustment strategy ; high-dimensional optimization problems; harmony search algorithm
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Function Fi(x) == 20e5n FEI",' - 87,-,;“"“”") +20 -e [ - 15,30] F(x") =0
F , Griewank 1 <& D X, x" = (0,0,--,0)
F,=——3 x = || (cos(—)) +1 - 600,6007"
Function ’ 4000; zlz_ll Vi : ] F,(x") =0
D-1
Fy(x) = sin’(my,) + 3, [(y; = D>(1 + 10sin*(my, + 1)) ] +
F ;Levy =1 : L 2" = (1,1,-,1)
. - 10,10 ;
Function (5 = D2(1 + 10 sin’*(2my,)) F(x") =0
yi = ] +(xi_])/49i = ]925“'50
F ,Michalewics Fo(x) i (x) (sin(ix2/m)) ? 0 : 10 n=>3
x) =-— sin(x;) (sin(ix,”/m)) ™m = -10,w .
Function ! i1 F,(x") =-4.687 658
F ;Rastrigin D x* =(0,0,--,0)
’ Fy(x) = 10D + Y, (x;° = 10cos(2mx,)) [-5.12,5.12]"
Function i1 F(x") =0
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Table 2 Parameters setting
By HMS HMCR PAR BW TP
HS 10 0.99 0.33 (xU-xL) /2000 /
HS, 10 0.99 0.33 (xU-xL) /2000 TP,.=0.6,TP . =5/D
IHS 10 0.99 PARmax=0.99, PARmin=0.1 BWmax = (xU~xL)/20 /
BWmin= (xU-xL)/(le+8)
BWmax = (xU-xL) /20
IHS, 10 0.99 PARmax=0.99, PARmin=0.1 T™,,.=0.6,TP,,=5/D
BWmin= (xU-xL)/(1e+8)
GHS 10 0.90 PARmax=0.99, PARmin=0.01 / /
GHS, 10 0.90 PARmax=0.99, PARmin=0.01 / TP, =0.6,TP ;= 5/D
EHS 50 0.99 0.33 / /
EHS, 50 0.99 0.33 / TP, =0.6,TP ;= 5/D
ITHS 10 0.99 PARmax=1, PARmin=0 / /
ITHS, 10 0.99 PARmax=1, PARmin=0 / P,. =0.6,TP . = 5/D
F3 TED =500, STHAMBFEERERARTEERHMN 5 FMAFEEX 6 MK REHNISITERER
Table 3 Results comparison between five HS algorithms and five improved HS algorithms
ik i r i
Best Mean Std Runtime Best Mean Std Runtime Best Mean Std Runtime
HS  2.34x10° 2.50x10° 6.67x107% 2.52x10% 6.32x107! 6.75x107" 2.39x1072 3.06x10> 8.04x1072 9.70x1072 1.80x107% 1.61x10°
HS,  1.39x107! 1.61x1071 1.14x107% 1.89x10% 4.20x107! 5.31x107" 8.25x1072 2.48x10> 1.09x107* 1.24x107* 7.07E-06 1.53%x10°
GHS  1.57x10" 1.64x10" 2.75x107" 2.67x10> 1.88x10° 2.11x10° 1.49x10> 3.45x10> 7.11x10> 7.96x10> 4.40x10" 9.03x10?
GHS,  1.24x107 4.29x10722.86x1072 2.42x10> 9.85x107% 2.83x107' 2.72x107" 3.06x10> 1.30x107* 8.25%107* 9.63x10™* 8.86x10>
IHS  6.57x107" 1.10x10° 1.74x107" 3.79x10* 5.92x107% 7.60x107> 8.85x107% 4.64x10% 5.27x107% 1.05x107" 4.09x1072 1.24x10°
IHS,  8.71x1077 8.81x10776.81x10™% 3.16x10% 2.69x107'13.70x10™* 1.65x107> 4.00x10> 1.17x107'21.19x107122.75x107* 9.71x 10>
ITHS  7.90x107% 2.95x10721.18x1072 3.17x10% 6.41x107 1.92x107" 9.97x1072 3.87x10> 1.35x1073 4.75x107% 2.16x107* 1.70x10°
ITHS,  1.50x107133.49x107%1.75x107"% 2.16x10> 6.66x1071°7.72x1071°5.67E-17 2.62x10*> 1.50x107*1.50x107%20.00x10° 1.62x10°
EHS  4.55x10° 4.70x10° 8.66x1072 5.02x10> 2.12x10' 2.47x10' 1.58x10° 5.75x10* 1.11x10> 1.26x10* 7.58x10° 2.04x10°
EHS,  2.71x10712.21x107°6.85x10™° 4.32x10% 7.77x107'61.26x107> 5.38x107> 5.17x10> 3.54E-15 1.25x1077 3.96x1077 1.24x10°
Bk f T i
Best Mean Std Runtime Best Mean Std Runtime Best Mean Std Runtime
HS  -2.08x10%-2.01x10% 4.92x10° 6.48x10> 1.10x10> 1.26x10> 1.07x10' 3.21x10> 4.57x10' 4.95x10' 2.42x10° 2.98x10?
HS,  -4.28x10%-4.26x10% 2.03x10° 5.25x10> 1.13x1072 1.28x107% 8.39x107* 2.03x10>  6.99x107% 8.04x107% 6.73x107* 2.15x 10>
GHS  -2.26x10?-2.22x10% 2.90x10° 5.22x10> 1.61x10° 1.90x10° 1.19x10> 3.50x10> 3.35x10* 3.81x10* 2.16x10° 3.47x10?
GHS, -2.65x10% -2.62x10% 1.55x10° 4.98x10> 8.81x107* 1.10x107! 1.69x107" 3.14x10% 1.54x1072 1.26x10° 1.51x10° 3.23x10?
IHS  -4.55x10%*-4.53x10% 2.43x10° 6.36x10% 1.02x10% 1.17x10% 5.45x10° 4.99x10* 6.66x10° 4.63x10' 3.27x10' 4.56x10?
IHS, -4.98x10%-4.97x10% 1.33x107" 5.83x10> 1.71x1072 1.20x107" 1.05x107" 4.16x10> 1.37x107° 1.47x10™° 6.97x107'13.83x10?
ITHS -4.51x10% -4.42x10% 3.69x10° 5.96x10> 4.35x107> 5.94x1072 5.25x107% 4.38x10>  6.79x10> 1.39x10> 5.00x10> 5.66x 10>
ITHS, -4.98x10%-4.98x10% 3.11x107" 4.89x10> 1.18x107"'4.27x107"13.71x107'12.97x10>  1.16x10™° 1.39x107° 2.85x107'°3.98x10?
EHS -1.63%10%-1.58x10% 1.99x10° 8.64x10% 4.43x10° 4.52x10° 4.70x10" 6.68x10> 1.27x10° 1.32x10° 1.78x10° 6.48x102
EHS, -4.43x10%-4.41x10% 1.38x10° 8.10x10% 3.84x10%> 4.52x10% 2.89x10' 5.90x10> 2.36x10* 2.61x10* 1.33x10° 5.38x102
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