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Abstract: An improved genetic algorithm is proposed for solving premature convergence. Firstly, the population is divided
into several sub-populations by the minimum spanning tree clustering. Then, the genetic operation is performed among
individuals within sub-population which ensures the evolution direction and speed, and that among individuals between
different sub-populations which provides diversity by avoiding inbreeding. The experimental results on 23 benchmark

functions using binary and real-valued representations show that the proposed algorithm has better convergence and faster

speed to get the optimal solution.
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function/optimal gen avg stdev avg stdev avg stdev
f1/0 1500 4.33e+02 5.47e+01 6.44e+02 7.64e+01 11.1e+02 2.48e+00
f2/0 2000 7.48e+00 3.80e-01 9.57e+00 5.97e-01 5.75e-01 7.25e-02
f3/0 5000 1.04e+03 1.48e+02 1.54e+03 1.85e+02 3.06e+02 5.10e+01
falO 5000 5.76e+00 3.14e-01 8.86e+00 4.71e-01 1.22e+00 1.35e-01
fs/0 20000 1.59e+04 2.63e+03 2.82e+04 5.46e+03 3.62e+02 5.60e+01
fe/0 1500 4.52e+02 6.42e+01 6.46e+02 6.94e+01 1.33e+01 2.43e+00
f7/0 3000 3.16e-02 6.59¢-03 5.69¢-02 1.39¢-02 2.37e-02 5.81e-03
fs/—12569.5 9000 —2884.7 4.30e+02 —2699.5 3.41e+02 —12267.3 7.26e+01
folO 5000 9.75e+01 8.29e+00 1.16e+02 6.96e+00 6.47e+00 1.54e+00
f10/0 1500 4.66e+00 1.99¢-01 5.52e+00 2.43e-01 1.10e-01 1.36e-02
f11/0 2000 4.97e+00 4.14e-01 6.60e+00 7.73e-01 1.10e+00 1.88e-02
f12/0 1500 5.44e+00 7.75e-01 7.80e+00 8.93e-01 4.45e-01 1.15e-01
f13/0 1500 2.57e+01 4.20e+00 1.06e+02 1.07e+02 2.38e+00 4.48e-01
f1all 100 1.04 1.96e-01 1.43 4.68e-01 1 5.42e-04
f15/3.075e-04 4000 6.557e-04 1.37e-04 7.600e-04 1.47e-04 4.999¢-04 6.01e-05
f16/—1.0316285 100 —1.027 447 4.56e-03 —1.028 420 3.33e-03 —1.031364 3.00e-04
f17/0.398 100 0.407 5.67e-03 0.405 6.31e-03 0.398 7.63e-04
f18/3 100 3.09 9.28e-02 3.13 1.27e-01 3.01 1.65e-02
f19/—3.86 100 —3.89 1.31e-03 —3.86 2.30e-03 —3.86 2.54e-05
f20/—3.32 200 —-3.21 2.54e-02 —3.28 1.67e-02 —-3.29 4.92¢-02
f21/—10 100 —6.61 3.70e+00 -6.75 1.27e+00 -8.24 2.86e+00
fa2/—10 100 —9.98 1.67e+00 —17.80 1.16e+00 —8.53 2.91e+00
fas/—10 100 —10.13 1.59e+00 —17.10 1.29e+00 —9.68 2.12e+00
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