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Abstract:  With the multi-scale binary sampling methods on the basis of Gaussian scaling function, the model of multi-scale
quantum harmonic oscillator algorithm for high-dimensional function global optimization problems is proposed. High-dimensional
function optimization process is divided into two steps, scale convergence and quantum harmonic oscillator convergence. This algo-
rithm model is based on the same convergence process probability interpretations between function optimization problem and quan-
tum harmonic oscillator from high-energy state to ground state. This algorithm, which has explicit physical model, can realize high-
dimensional function optimization without coding or complex initial conditions. Experiments and analysis are done for 15 typical
two-dimensional optimized test functions and 6 typical high-dimensional optimized test functions. The results show that multi-scale
quantum harmonic oscillator algorithm gets precise global optimum for high-dimensional function quickly, and with “reduced fre-
quency” approach, the search speed of function with “high frequency” component improves significantly.
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FEM, 150 S5 H A, % 3 4R Griewank BRETAE ( - 100,

100) F i T EA T S5, BE AN SE B4 5 0 UEA T 10 IREEAL
e, M FRERACURL, ik 1 .
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m

10 20 30 40 50 60 70 200 500 1000
5 5290/8 3055.9/3 2463.6/1 2774.8/2 6541.6 2063.5 1442.9 1515.6 1457.2 1467.7
10 749.6/6 1624.2/2  2237.3/3 1200.3/1 997.8 851.4 989.2 819 772.8 731.5
20 467.4/2 452.9 1830 537.7 407.6 465.7 413.1 412.2 418.4 381.8
30 557.7/4 357 395.7 324.5 320.5 281.4 300.6 255 270.2 258.1
40 236.2/3 322.6 209.7 242.7 205.8 225.6 222.8 193.9 205.6 195.2
50 235.4/3 160.9 165.4 198.8 191.7 178.9 179.2 193.1 175.2 160.7
60 156.6/2 181 169.1 143.4 145.4 139.9 136 146.7 140.1 134.4
70 131.2/1 215.8 177.2 125.8 158.3 116.4 125.9 117.8 122.1 122.9
80 113.3/3 127.6 127.2 111.9 135 114.8 126.3 108.9 110.9 108.2
90 139.2/1 133.5 109.3 109.8 102.6 111.6 112.9 107.7 9.3 97.4
100 116.3/3 290.1 113.7 91.6 109.8 113.2 103.1 101 91.9 87.8
150 65.8 68.7 59.4 75 64.3 60.2 75 69 61.7 62.9
200 49.1 66.8 55.4 58.7 59.5 57.6 56.4 51.8 51.3 50.6
250 65.9 45.2 47.9 52.5 51.4 50.8 47.7 43.4 42.4 43.3
300 45 38.1 46.5 39 45 45.3 45.3 39.9 37.6 36.8
500 35.92 28.1 34.8 28.5 30.7 29.3 30.9 28.1 27.1 26.9
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St
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Pk PSRRI

PR R U 018 0 H SREENE 4R E/ME
Schaffer 19 100% (0.000000,0.000000) — 1.000000
Ackley 7 100% (0.000000,0.000000) 0.000000
(-1.306853,
Levy 11 100% - 176.137578
’ —1.424845)
Matyas 11 100% (0.000000,0.000000) 0.000000
Griewank 20 100% (0.000000,0.000000) 0.000000
Easom 7 100% (3.141593,3.141593) - 1.000000
Beale 13 100% (3.000000,0.500000) 0.000000
Bohachevsky 8 100% (0.000000,0.000000) 0.000000
Booth 7 100% (1.000000,3.000000) 0.000000
Michalewics 6 100% (2.202906,1.570796) — 1.801303
Rastrigrin =~ 9 100% (0.000000,0.000000) 0.000000
Sphere 7 100% (0.000000,0.000000) 0.000000
Rosenbrock 12 100% (1.000000, 1.000000) 0.000000
Sum Square 7 100% (0.000000,0. 000000, ) 0.000000
Zakharov 7 100% (0.000000,0.000000) 0.000000
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Griewank 68.7 550.8 5150.9 15828.5

Rastrigrin = 15 41.1 126 2466.6 3243.7 16928.3

Levy 11 15.1  20.7 25 33.9  47.7 126.2
Zakharov 11.7 18.2 25.2 31.8 47.7 71.9 205.3
Sum Square 11.1 16.8 22.7 39.5 80.3 192.8 3398.3

Sphere  10.6 14.5 18.9 22.6  28.5 35 63.1 1101.6
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