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Hybrid Optimization Algorithm Based on Cuckoo Search and
Cross Entropy and Its Performance
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Abstract: In order to improve the rate of convergence and obtain high optimization precision of
cuckoo search,a hybrid optimization algorithm for solving complicated optimization problems was
proposed. The proposed algorithm combines model-based cross-entropy method with population-
based cuckoo search. The hybrid algorithm not only improves the rate of convergence but also
enhances the global search ability by adopting the co-evolution strategy. Simulated experiments
were conducted on classical benchmarks and PID controller tuning problem. The results show that
the proposed algorithm possesses more powerful global search capacity, higher optimization
precision and robustness, and is feasible and effective for solving complicated optimization

problems.
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Tab.2 Comparison of test results of four algorithms

with dimension d =50

A Ak mE 22 (H P H{H P 22
CS 5.03E+01 3.05E+02 1.27E+02 5.47E+03
~ MCS 2.98E+02 8.11E+02 6.16E+02 2.21E+04
& ICS 7.82E+01 2.03E+02 1.52E+02 1.33E+03
CSCE 4.70E+01 4.74E+01 4.72E+01 1.11E-02
CS 1.47E-07 5.43E-07 2.49E-07 1.35E-14
MCS 3.93E-04 3.70E-03 1.80E-03 6.85E-07
& ICS 1.19E-05 4.63E-05 2.70E-05 8.89E-11
CSCE 3.81E-61 9.06E-61 5.89E-61 0.00E+00
CS 1.14E+02 1.49E+02 1.37E+02 1.04E+02
MCS 1.74E+02 2.35E+02 2.13E+02 3.09E+02
& ICS 1.36E+02 2.07E+02 1.71E+02 6.28E+02
CSCE 2.21E+02 2.57E+02 2.39E+02 1.86E+02
CS 6.69E-01 2.58E+00 1.45E+00 7.05E-01
~ MCS 1.37E+01 1.89E+01 1.68E+01 3.04E+00
h ICS 4.42E+00 6.77E+00 5.77E+00 5.00E-01
CSCE 4.44E-15 7.99E-15 6.93E-11 2.95E-30
CS 1.05E-04 8.90E-03 2.10E-03 7.60E-06
~ MCS 3.72E-01 1.02E+00 7.59E-01 3.69E-02
’s ICS 1.90E-02 6.37E-02 3.67E-02 2.06E-04
CSCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CS -1.45E+04 -1.34E+04 —-1.40E+04 1.23E+05
~ MCS -1.39E+04 —1.33E+04 -1.37E+04 3.07E+04
& ICS -1.40E+04 -1.34E+04 -1.37TE+04 4.02E+04

CSCE-8.18E+03 —7.04E+03 —-7.64E+03 1.27E+05
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Tab.3 Comparison of test results of four algorithms

with dimension d =100

PR BRYL B 7228 A brifE 22
CS 1.57E+ 03 4.04E + 03 2.89E + 03 5.53E+ 05
. MCS 1.73E+03 4.93E+ 03 3.41E+03 1.10E+ 06
h ICS 4.28E+03 7.63E+ 03 5.75E + 03 9.21E+ 05
CSCE 9.63E+01 9.70E + 01 9.67E + 01 4.49E - 02
CS 3.80E-03 7.90E - 03 5.50E - 03 1.65E-06
MCS 3.40E-03 6.60E — 03 5.30E-03 1.62E-06
f2 I1CS 1.21E-02 2.04E-02 1.65E-02 7.87E - 06
CSCE 4.07E - 41 7.93E — 41 6.15E — 41 1.87E-82
CS 3.82E+02 4.72E+02 4.05E +02 7.22E+02
MCS 3.62E+02 4.44E + 02 4.08E+02 8.92E + 02
s Ao 5SBe AL  DIEEA0
CSCE 6.29E+02 6.92E+02 6.59E+02  4.02E+ 02
CS  3.44E+00 4.20E+00 3.76E+00 6.80E - 02
© MCS 2.99E+00 4.32E+00 3.54E+00 1.64E-01
7 6 8.89E+00 1.11E+01 9.91E+00 4.22E-01
CSCE 7.99E-15 1.51E-14 9.77E-15 6.31E—-30
CS 8.41E-01 1.03E+ 00 9.21E-01 3.20E-03
MCS 7.91E-01 1.04E+ 00 9.41E-01 7.80E-03
Fs I1CS 1.02E+ 00 1.11E+ 00 1.07E+ 00 7.06E - 04
CSCE 0.00E + 00 0.00E + 00 0.00E + 00 0.00E + 00
CS —-2.44E+04 —2.38E+04 —2.41E+04 3.82E+ 04
. MCS - 2.50E+04 —2.35E+04 —2.43E+04 2.46E + 05
fo ICS —2.51E+04 —2.43E+04 —2.47E+04 6.38E + 04

CSCE-1.17E+04 -1.04E+04 —-1.10E+04 1.96E+ 05
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Fig.2 Comparison curves of convergence performance

of four algorithms for f,
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Fig.3 Comparison curves of convergence performance

of four algorithms for f;
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Tab.4 Comparison of tuning results of four algorithms

for PID control parameters

HER Y ky ki kq J
CS 5.8113 2 2 107.533 6
MCS 5.820 9 2 2 107.536 4
ICS 5.850 8 2 2 107.537 2
CSCE 5.811 0 2 2 107.533 5
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Fig.4 Comparison of optimization process of four

algorithms for performance index J
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