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Abstract : Biogeography-based optimization( BBO)is a novel optimization algorithm based on biogeography theory which
was proposed by Dan Simon in 2008. Firstly,based on the background of BBO algorithm,the paper introduces the crea-
tion and the development of BBO in detail. In addition, the basic idea of the BBO, mutation operation, migration opera-
tion, and pseudo-code of the algorithm are explained. Secondly,we summarize the comparison between BBO algorithm
and several state-of-the-art optimization algorithms. Thirdly, we discuss the applications of BBO algorithm. And finally,
we focus on the improvement of BBO algorithms.
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Table 1 50 Monte Carlo simulations comparing BBO,PSO,GA ,ES,DE and ACO

P - RS

IR R PSO GA ES DE ACO BBO
/,(Sphere Model) 20 8.32E-02 6.64E-04 3.26E+03 2.91E+02 3.66E+01 1.34E-19
f>(Schwefel 2.22) 20 2.51E+01 1.19E+02 3.75E+02 3.67E+01 6.32E+01 9.60E-16
f3(Schwefel 1.2) 20 2.64E+02 2.71E+02 3.29E+02 1.65E+02 1.12E+02 2.17E-03
f4(Schwefel 2.21) 20 3.97E-02 9.52E-01 3.97E+01 7.01E+00 2.07E+01 1.49E-13
/5(Rosenbrock ) 20 5.75E-01 2.40E+01 2.51E+02 1.88E+01 7.60E+01 6.84E-02
fs(Step) 20 0.00E+00 1.02E+00 9.93E+02 4.23E+01 3.64E+00 1.83E-01
/5(Quartic) 20 5.22E+00 4.77E+01 3.31E+01 1.05E+01 3.22E+01 1.57E+00
fo(Schwefel 2.26) 20 4.65E-01 9.52E+01 2.45E+01 5.56E+01 4.91E+01 3.64E+01
f(Rastrigin) 20 1.23E+02 3.37E+01 1.86E+01 1.23E+01 2.46E+01 8.57E+00
fio( Ackley) 20 5.61E-01 3.29E-02 9.20E-01 1.49E-01 5.57E-01 9.98E-03
/11 (Griewank) 20 1.98E+00 7.28E+01 1.03E+01 3.76E+01 3.23E+01 6.86E+00
S12(Penaly #1) 20 3.30E-33 7.11E-33 3.01E-07 8.49E-06 3.23E-08 7.46E-33
J13(Penaly #2) 20 8.54E-33 1.12E-32 6.45E-09 4.94E-08 4.05E-02 1.81E-35
f14(Shekel’s Foxholes) 2 6.14E-02 1.09E-02 4.56E-02 2.32E-04 1.56E-02 0.00E+00
f15( Kowalik ) 4 2.71E-02 1.45E-01 1.23E-01 1.57E-01 2.10E-01 8.67E-03
Ji6(Six—Hump Camel-Back) 2 3.64E-05 6.71E-03 9.60E-01 1.17E-06 2.67E-03 1.55E-07
f17( Branin) 2 1.43E-11 6.71E-08 2.25E-04 8.23E-09 1.77E-06 0.00E+00
f1s( Goldstein—Price) 2 4.05E-04 4.93E-04 1.53E-02 6.11E-04 3.91E-03 7.95E-05
Jio( Hartman=3) 3 1.90E+00 5.71E+00 4.68E+00 2.19E+00 2.74E+00 1.48E+00
Ja(Hartman—6) 6 1.68E+00 1.85E+00 2.34E+00 2.05E+00 1.64E+00 1.09E+00
J>1(Shekel-5) 1 7.07E-05 2.19E-02 1.33E-00 8.87E-01 2.37E-01 2.21E-05
f2,(Shekel-7) 1 3.16E-06 3.26E-04 4.91E-02 1.23E-04 5.98£-03 5.57E-06
Fa3(Shekel-10) 1 3.35E-04 4.99E-03 5.67E-01 1.13E-03 1.03E-03 2.09E-04
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15 (RCBBO) K Il 2k FNN 15 2| S UACE MW 25, o T % UFE RCBBO J7 ik PR RE , i SCE i % 3 A~ Fidi 4
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