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A Novel Approach for Global Optimization in High

Dimensions

Mohammad Ali Bozorgzadeh, Arash Rahimi, Saeed Shiry Ghidary
Department of Computer Engineering and Information Technology
Amirkabir University of Technology

Abstract

In this paper, a new method is presented for global optimization of functions defined on real-valued variables. In
the presented method, the search in the input space is divided into several successive searches on 2-dimensional planes
which are defined by selecting pairs of variables from the input space. The optimization process within each plane
divides the plane into a grid of points and then iteratively applies a set of absorption and emission rules in order to find
a near-optimum point in the plane. The proposed method was successfully tested with more than 20 standard test
functions. The results show that the proposed method can be effectively used for optimization of functions with high
dimensions.
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3.608388608 | 6.918548384 398112 1.26038E-12_| 5.19593E-06 2.97E-07 3.53E-10 Sphere(d = 30)
4.962736064 | 8.524858144 456094 1.56899E-12 | 7.18871E-06 7.72E-07 2.09E-08 Sphere(d = 40)

6.809792 107138057 522142 1.68845E-12_ | 8.91069E-06 3.20E-06 2.35E-08 Sphere(d = 50)
8220019808 | 12.50157638 550930 2.64739E-12 1.0816E-05 4.19E-06 5.08E-07 Sphere(d = 60)
11.74989552 | 1693154637 625360 2.49563E-12 1.241E-05 6.49E-06 2.46E-07 Sphere(d = 70)
2387633248 | 7.074973312 361492 3.07575E-13 | 1.88666E-06 6.70E-07 2.10E-08 Schwefel1(d = 10)
4617038976 | 10.03923571 456830 5.8612E-13 3.8128E-06 1.76E-06 2.36E-07 Schwefel1(d = 20)
6.56544064 11.9806273 545902 1.1675E-12 5.87541E-06 2.66E-06 2.99E-07 Schwefel1(d = 30)
10.26936662 | 16.43983933 669906 1.61761E-12_| 8.28079E-06 3.77E-06 3.77E-07 Schwefel1(d = 40)

14.3356136 21.63010256 748300 3.82028E-08 | 3.89342E-05 4.40E-06 1.02E-06 Schwefel1(d = 50)
17.19592653 | 24.91823066 818026 0.000592929 | 0.003458242 5.19E-06 1.56E-06 Schwefel1(d = 60)
20.20024653 | 28.19253888 893944 3.37574E-05 0.00085516 9.600000847 2.11E-06 Schwefel1(d = 70)
1.763936416__| 5.213096064 295324 1.93106E-13 | 1.52545E-06 2.78E-75 8.28E-90 Schwefel2(d = 10)
3.033562048 7.02810592 354448 6.08855E-13 | 3.30743E-06 1.07E-08 2.27E-17 Schwefel2(d = 20)
5305428832 | 10.15199786 429844 6.53541E-13 | 4.98896E-06 3.87E-07 2.69E-10 Schwefel2(d = 30)
7.072263552 | 14.00273494 481568 1.51022E-12 | 6.73903E-06 4.92E-08 5.73E-12 Schwefel2(d = 40)
14.58817677 | 2363939178 557538 1.60312E-12__| 9.16033E-06 1.61E-08 8.36E-11 Schwefel2(d = 50)
12.20088637 | 18.46895706 633012 2.155E-12 0.00001071 5.25E-08 5.20E-11 Schwefel2(d = 60)
19.11468557 | 27.58867056 691604 253654E-12_| 1.26164E-05 1.81E-07 1.12E-09 Schwefel2(d = 70)
2329750016 | 5.758680576 385048 2.68946E-13 | 0.000128809 | 0.000127276 | 0.000127276 | Schwefel4(d = 10)
4.859187168 | 8.931242496 514696 0.00726848 0.012861962 | 0.000254552 | 0.000254551 | _Schwefel4(d = 20)
7.467938368 | 12.18371933 610928 1974066232 | 1450142839 | 0.009015306 | 0.000381827 | Schwefel4(d = 30)
9.025778432 | 14.38889021 637700 128.756422 5602628519 | 0.534868996 | 0.000509103 | Schwefel4(d = 40)
13.02552979 | 19.03036432 750640 579.9312381 | 14.21570403 | 0.393598132 | 0.000636379 | Schwefel4(d = 50)

16.3084504 23.21438064 814104 339.8017513 12.2785133 0567679878 | 0.000763849 | Schwefel4(d = 60)
20.88362918 | 28.46713373 896662 1972.26372 30.76427989 | 118.6794584 | 0.000892965 | Schwefel4(d = 70)
0.556600352 2428492 161342 0 0 0 0 Step(d = 10)
1.285248096 | 3.469388736 196270 0 0 0 0 Step(d = 20)
2228804864 | 4.728999968 229374 0 0 0 0 Step(d = 30)

33998888 6.23496544 262702 0 0 0 0 Step(d = 40)
4.790087808 7.99749984 296194 0 0 0 0 Step(d = 50)
6.454881664 | 10.00919251 329082 0 0 0 0 Step(d = 60)
8356816512 | 12.29708234 361446 0 0 0 0 Step(d = 70)
6.233763712_| 9.671707232 685546 9.68409E-13 3.2256E-06 6.25E-13 6.66E-15 Ackley(d = 10)

13.9484569 17.75773437 1101278 1.74819E-12_| 0.000007438 5.20E-06 1.69E-07 Ackley(d = 20)
22.95041402 | 27.15484675 1483884 2.83875E-12_| 1.17034E-05 5.77E-06 1.09E-06 Ackley(d = 30)
3318071152 | 37.87886714 1843658 5.69177E-12 | 0.000016108 9.98E-06 1.87E-06 Ackley(d = 40)
30.38763664 | 43.81440202 2253190 6.07837E-12_| 0.000020586 8.96E-06 2.92E-06 Ackley(d = 50)
54.29387075 | 59.54261808 2531432 1.66887E-11 | 0.000026022 1.63E-05 8.00E-06 Ackley(d = 60)
67.60000403 | 73.35728259 2818196 2.10977E-11__ | 0.000031122 2.18E-05 8.25E-06 Ackley(d = 70)
4.008964608 | 7.552259616 510726 0.000229892 | 0.035562407 | 0.068799791 | 0.009857285 | Griewank(d = 10)

3.2246368 7.31151344 436254 0.002804822 0.08470942 0.159502608 6.55E-15 Griewank(d = 20)
4419755296 | 8.938452864 467052 0.012893086 0.14772973 0.198522162 1.83E-11 Griewank(d = 30)
5349492192 | 10.32765043 477716 0.017300307 | 0.211378192 | 0.399386947 1.10E-10 Griewank(d = 40)
7.832662816 | 13.23643306 547082 0037614519 | 0.245814096 | 0.279946852 2.85E-07 Griewank(d = 50)
8.889582502 | 14.62963638 543250 0.05563026 0.27657568 0.289511006 1.92E-07 Griewank(d = 60)
1151035107 | 17.95842294 604096 0.056379389 | 0.280295936 | 0.497873675 6.62E-08 Griewank(d = 70)
1607110912 | 4.842162688 261440 2.9393E-13 1.45764E-06 1.48E-27 5.76E-32 Levy2(d = 10)
3.824899936 | 8.255070208 328806 5.0398E-13 3.2686E-06 1.82E-07 6.91E-18 Levy2(d = 20)
7106819104 | 12.82163661 398454 1.18517E-12 5.0088E-06 2.49E-07 6.14E-10 Levy2(d = 30)
9.90223872 16.8642496 424246 1.8922E-12 7.2448E-06 1.17E-06 8.78E-11 Levy2(d = 40)

14.9230583 23.21638352 492876 2.14178E-12 9.3128E-06 1.69E-06 6.17E-09 Levy2(d = 50)
21.66735613 | 31.19064995 571400 219694E-12_| 1.07476E-05 7.89E-07 7.21E-09 Levy2(d = 60)
28.05574218 39.1947593 606904 3.35953E-12 | 1.35518E-05 9.01E-07 6.02E-09 Levy2(d = 70)
35.6879167 38.23898496 2332676 1.83862E-07 | 0.000294519 0.00128655 1.40E-08 Kowalik
0.165838464 | 2.549866528 184032 8.52581E-14 | 5.04444E-07 4.65E-08 4.65E-08 Hump
0153821184 | 2.416875296 178872 1.0003E-13 7.6854E-07 0.00000135 0.00000036 Branin
0.171446528 | 2.735533504 199726 1.05565E-13 | 3.56837E-07 | 0.000000979 2.35E-09 Goldstein
0764899872 | 2.937624096 203816 9.6033E-14 3.0142E-06 0.00000355 0.0000025 Hartmann3D
1.528798304 | 3.763211232 249410 0.003416224 | 0.045301109 | 0.119209862 | 0.00000217 Hartmann6D
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