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Opposition-based learning in global harmony search algorithm
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Abstract: This paper proposes an opposition-based learning global harmony search (OLGHS) algorithm. An opposition-
based learning initialization technique is employed for initialize the harmony memory to enhance the quality of the initial
harmony vector. The worst harmony learns from the best harmony, which can improve the global search performance
of the algorithm. The local search performance of the algorithm is enhanced by means of random learning strategy of
backtracking interaction among other harmony vectors. The new harmony is dynamically generated by means of random
global crossover with two different learning strategies, and the harmony memory is updated by the optimal individual
of the improvising harmony and its opposition harmony. Finally, a comparison test with other heuristic optimization
algorithms and HS variants is carried out to test the optimization performance of the proposed algorithm. The simulation
results demonstrate the OLGHS algorithm has higher convergence precision and convergence rate.
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f W 2.57e+02 1.57e+02 1.32e+00 4.46e-70 8.32e-11 1.03e-03 0
6 M 1.96e+02 9.38e+01 9.08e-01 1.53e-71 7.60e-12 5.17e-04 0
S 3.01e+01 3.33e+01 1.61e-01 8.14e-71 1.88e-11 2.20e-04 0
B 2.01e+03 2.98e+02 2.82¢-01 1.27¢-03 1.27¢-03 2.02¢-01 6.28e-03
; w 3.49¢+03 2.23e+03 4.78e+02 1.17e+04 2.44e+02 3.58e+02 1.18e+02
7 M 2.58e+03 1.08e+03 9.36e+01 3.88e+02 4.66e+01 1.01e+02 4.47¢+00
S 3.57e+02 4.53e+02 1.11e+02 2.13e+03 7.60e+01 1.07e+02 2.17e+01
B 9.23e+04 2.52e+05 1.67e+04 3.50e+04 1.23e+04 7.73e-08 0
f w 1.51e+05 4.01e+05 3.23e+04 3.11e+05 2.02e+04 6.32e-03 1.96e-265
8 M 1.16e+05 3.21e+05 2.58e+04 1.61e+05 1.67e+04 2.43e-04 6.52e-267
S 1.64e+04 3.95e+04 3.95e+03 6.56e+04 2.05e+03 1.15¢-03 0
B 1.07e+03 7.16e+04 —4.50e+02 1.66e+05 —4.50e+02 —4.50e+02 —4.50e+02
f w 2.18e+03 9.88e+04 —4.50e+02 2.03e+05 —4.50e+02 —4.50e+02 —4.50e+02
o M 1.51e+03 8.49e+04 —4.50e+02 1.87e+05 —4.50e+02 —4.50e+02 —4.50e+02
S 2.57e+02 6.58¢+03 7.68e-03 7.76e+03 1.50e-03 6.07e-03 4.06e-03
B —2.38e+02 3.97e+02 —3.26e+02 9.70e+02 —3.06e+02 2.20e+04 —3.30e+02
; w —2.02e+02 6.13e+02 —3.14e+02 1.12e+03 —2.86e+02 5.69e+04 —3.26e+02
1o M —2.20e+02 4.91e+02 —3.22e+02 1.06e+03 —2.95e+02 3.60e+04 —3.28e+02
S 1.03e+01 4.56e+01 2.86e+00 4.26e+01 4.97e+00 7.91e+03 1.28e+00
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