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Fig. 1 Flow diagram of response surface algorithm for expensive black-box optimization
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Tab.3 Comparison of minimal values of algorithms
W38 1) A CORSFFM # AMGO 5k CORS #ik NRO 5k StoRBF %4
Ackley_30 5.49E+00 7. 20E400 1. 14E+01 2.02E4+01 1. 54E+01
Branin 3.98E—01 3.98E—01 3.98E—01 9. 55E—01 3. 98E—01
Colville_4 3.52E+01 7.38E+01 2.36E+02 2. 4TE+02 3. 54E+01
Perm_2 5.63E—08 1. 32E—04 4. 94E—07 3.35E—05 2. 20E—03
Powell_2 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
Powell_4 1. 28E+00 1. 72E+00 9. 50E+00 4. 37E+00 1. 12E—01
Styblinski_10 —3.50E+02 —3.38E+02 —2.95E+02 —3.18E+02 —3.42E+02
Styblinski_2 —7.83E+01 —7.83E+01 —7.83E+01 —7.70E4+01 —7.55E401
beale_2 4. 27E—02 1. 36 E—01 6. 78E—02 2.35E—01 4.56E—03
boha_1 7.29E—02 8. 67TE—02 2.77E—02 2. 78E—01 2.82E—01
boha_2 1. 47E—02 5.84E—02 9.21E—03 2.47TE—02 1. 83E—01
boha_3 4. 17TE—02 7.40E—02 1. 59E—02 4. 05E—02 1. 38E—01
booth 1. 71E—12 4.41E—10 2.29E—11 3.07E—03 6. 27TE—04
bukin 1. 52E+00 1. 95E+00 3. 10E+00 8. 59E+00 1. 67E-+00
camel3 9.92E—09 1. 52E—05 1. 90E—06 9.35E—02 4.53E—05
camel6 —1.03E+00 —1.03E+400 —1.03E+00 —1.01E+00 —9.23E—01
crossit —2.06E+00 —2.06E+00 —2.06E+00 —2.04E400 —1.95E+00
dixon_2 7.30E—05 3.44E—05 1. 64E—03 3. 60E—01 7. 14E—04
dixon_4 4. 56 E+00 7. 83E400 3. 84E+01 9. 29E+00 3.66E—01
dixon_6 3. 04E+01 2. 85E+01 1. 28E+02 4. 90E+01 7.13E—01
drop —8.45E—01 —8.24E—01 —8.32E—01 —8.77E—01 —7.95E—01
easom_2 —1.73E—02 —2.45E—02 —5.57E—02 —1.86E—01 —3.54E—01
egg —9.04E+02 —8.75E+02 —8.88E+02 —8.07E+02 —6. 48E+02
goldsteinPrice 3.05E+00 5. 16E400 3.22E+00 6. 31E+00 1. 02E+01
goldsteinPriceScaled —3.13E+00 —3.13E+00 —3.13E+00 —2.84E400 —2.81E+00
grleel2 —1.25E+00 —1.25E+00 —1.25E+00 —1.25E4+00 —1.25E4+00
hartman_3 —3.86E+00 —3.86E+00 —3.86E+00 —3. 74E+00 —3.75E+00
hartman_4 —3.13E+00 —3. 13E+00 —3. 13E+00 —2.87E+00 —3.06E+00
hartman_6 —3.02E+00 —3.04E+00 —3.04E+00 —2.70E+00 —3.01E+00
levyl3 2.73E—02 1.39E—01 1. 05E—01 2. 13E—01 6. 48E—02
matyas 4.86E—13 4.83E—12 7.45E—12 2.85E—03 2. 19E—05
rastrign_2 8.76E—01 1. 66 E+00 1. 94E+00 3. 19E400 4. 02E400
rastrign_6 2.33E+01 2. 59E+01 3. 16E+01 2. 43E401 2. 80E+01
rosenbrock_2 8. 15E—04 2.81E—03 2.62E—03 1. 59E—01 6. 93E—02
rosenbrock_4 1. 45E-+00 1. 59E-+00 1. 38E+00 2. 04E+00 1. 83E+00
rosenbrock_6 4. 4TE4+00 4.53E+00 1. 04E+01 8. 47E+00 3.99E+00
shekel —7.83E+00 —5.49E+400 —4.00E+00 —2.97E+00 —4.14E+00
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Operations Research and Cybernetics

An Adaptive Response Surface Method Based on Escape Local Optimal Solution Mechanism

SHEN Fuwei', BAI Fusheng®
(1. School of Mathematical Sciences, Chongqing Normal University ;
2. National Center for Applied Mathematics in Chongqing, Chongqing 401331, China)
Abstract: [ Purposes A response surface method is proposed for the optimization of expensive black box functions. which can better
balance local search and global search. [ Methods ]The CORS method is improved, introducing the mechanism of judging the local
optimum solution to CORS, then jump out of it using filled function method. [ Findings |Numerical experiments on 37 open global
optimization algorithm test problems show that the adaptive response surface algorithm based on the local jump out local optimal
mechanism of filled functions can converge to a better approximate global optimal solution. [Coneclusions|The local optimal solution
jumping mechanism based on the filled function method can improve the global search ability of the algorithm.

Keywords: filled function; expensive black-box function; response method; radial basis function
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