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A hybrid strategy improved Harris Hawks algorithm and its application
YANG Haima, ZHENG Heqing, HUANG Hongxin

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

Abstract: A hybrid strategy improved Harris Hawks Optimization algorithm DMHHO is proposed to improve the convergence
accuracy of the standard Harris Hawks Optimization algorithm, which is easy to fall into the local optimum. The ability of global
exploration and local development are balanced by the escape energy factor of nonlinear period decline. Polynomial variation strategy
is introduced to perturb the global optimal individual and enhance the global exploration ability of the algorithm. The variable
difference strategy is used to mutate individual positions, increase the diversity of the algorithm population, and improve the
optimization ability of the algorithm. DMHHO algorithm is tested by 12 test functions, and compared with other optimization
algorithms. The experimental results show that the convergence speed and optimization accuracy of the improved Harris Hawks
Optimization algorithm are improved. The improved Harris Hawks Optimization algorithm is applied to engineering optimization
problems, which further verifies the feasibility of DMHHO algorithm in practical application.
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Table 2 Test results of different algorithms

R4 Eis GWO WOA MFO SCA HHO DMHHO
F1 T 1.41E-27  2.11E-72 1.33E+03 1.79E+01 3.07E-97  0.00E+00
brifii 2 3.74E-27  1.14E-70  6.87E+03  3.98E+01  1.65E-96  0.00E+00
F2 T 1.09E-16  8.61E-51 2.98E+01 1.98E-02 1.61E-47  0.00E+00
b2 1.01E-16 ~ 2.72E-50  2.08E+01  3.38E-02  8.86E-47  0.00E+00
F3 SEHE 2.69E+01  2.80E+01  1.07E+04  1.18E+05  3.05E-02  3.19E-08
Prif 2 5.35E-01 4.24E-01 2.72E+04  2.94E+05  3.46E-02  1.59E-07
F4 4 E 6.82E-01  3.99E-01  9.73E+03  1.19E+01  3.18E-04  2.87E—09
bR 3.92E-01 1.93E-01 8.16E+03  9.98E+00  6.65E-04  9.25E-09
F5 P E 2.80E+00  0.00E+00  3.39E+02  3.37E+01  0.00E+00  0.00E+00
b2 5.11+00 0.00E+00  5.48E+01  2.88E+01  0.00E+00  0.00E+00
F6 M 1.07E-13  4.44E-15  1.95E+01  1.78E+01  8.88E-16  8.88E-16
bRt 22 1.84E-14  2.64E-15  551E-01  6.03E+00  0.00E+00  0.00E+00
F7 THE 6.00E-03  0.00E+00  7.20E+01 9.34E-01 0.00E+00  0.00E+00
b2 1.06E-02  0.00E+00  7.57E+01 3.64E-01  0.00E+00  0.00E+00
F8 S 4.81E-02  2.17E-02  9.49E+06  2.75E+05  2.81E-06  1.39E-08
bR 2z 2.21E-02 1.23E-02  4.67E+07 1.27E+06 2.91E-06  3.41E-08
F9 I 6.28E-01 5.61E-01 5.69E+07  2.47E+04  6.87E-05  4.79E-09
b2 2.15E-01  3.10E-01  1.42E+08  4.87E+04  9.57E-05  1.83E-08
F10 - E -9.42E+00 -7.76E+00 -6.63E+00 -1.94E+00 -5.40E+00 -1.02E+01
b2 2.25E+00  2.81E+00  3.25E+00  1.95E+00  1.29E+00  9.81E-08
F11 FHME -1.04E+01  -6.98E+00 -7.66E+00 —-3.84E+00 -5.42E+00 -1.04E+01
b2 9.35E-04  3.10E+00  3.45E+00  1.74E+00  1.30E+00  2.54E-07
F12 XA -1.03E+01  -6.60E+00 -8.47E+00 -3.50E+00 -5.46E+00 —1.05E+01
b2 1.48E+00  3.60E+00  3.25E+00  1.79E+01  1.30E+00  7.71E-08
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Table 3 Experimental results of different algorithms for three—bar

truss design problems

ik * %2 S(x)
DMHHO 0.788 87 0.407 69 263.895 9
HHO 0.789 44 0.406 09 263.896 3
SCA 0.787 26 0.412 37 263.907 8
WOA 0.792 49 0.397 56 263.906 4
SSA 0.789 50 0.405 92 263.896 4
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Fig. 4 Three—bar truss structure
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