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Abstract: To address the large-scale discrete optimization problem, a cooperative optimization algorithm called
IDQPSO-SA was proposed. First, a strategy by applying two selections on the averaging fitness values to update the mean
best position was presented, which could overcome the deficiency that QPSO was not applicable for discrete problems.
Second, the double cut joining (DCJ) sorting strategy was incorporated into IDQPSO-SA, since the DCJ sorting strategy
could considerably reduce the search space. Finally, the probability jumping ability of simulated annealing (SA) was
combined with the parallel search of QPSO, and the global search was carried out collaboratively. By comparing with ex-

isting algorithms, the experimental results show that IDQPSO-SA further improves the search efficiency and has a com-
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parable performance when faced with large-scale discrete optimization problems.
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=1 QPSOSA-Median 5 SA-Median 89148E L3
HEAL AR 55 LI S AL S SRR IEATIN )/
QPSO- QPSO- QPSO- QPSO-
A~ SA-Median SA-Median SA-Median SA-Median
SA-Median SA-Median SA-Median SA-Median
550 1545.1 1 600.4 510.1 544.0 2.74x107" 2.46x107" 8014 456
600 1609.2 1664.0 573.8 602.7 2.26x107" 2.08x107" 4867 454
650 1662.3 1718.4 623.0 653.6 1.95x10" 1.75x107" 5744 445
700 1696.1 17503 670.8 699.4 1.67x107" 1.49x107! 5471 440
750 1730.5 17863 7111 730.2 1.43x107" 1.33x107 4516 435
800 1759.5 18114 749.5 767.0 1.20x107" 1.12x107" 4390 427
850 17835 18324 7823 793.9 1.04x107" 9.76x107 4424 425
900 17993 1 850.0 801.6 817.6 9.34x1072 8.64x107" 4710 422
950 1813.8 1866.2 826.0 839.6 8.18x107? 7.54x1072 4689 419
1000 1821.9 1876.2 846.9 857.9 7.24x1072 6.60x107 4985 417

%2 QPSOSA-Median. GA-Median 1 AS-Media
B B AR PR

R3 3 FEAHERTAY Median EFB5ELHE
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550 1545.1 1714.8 15519 550 510.1 545.4 541
600 1609.2 1764.8 1621.8 600 573.8 595.5 6159
650 1662.3 1810.0 1680.0 650 623 639.7 678.9
700 1696.1 18353 17193 700 670.8 677.5 726.4
750 1730.5 1865.8 1757.6 750 711.1 720.1 765.4
800 1759.5 1890.4 1790.9 800 749.5 754.2 802.6
850 1783.5 1908.0 1814.2 850 782.3 780.1 831.4
900 1799.3 19183 1830.2 900 801.6 803.6 854.4
950 1813.8 1929.9 1848.0 950 826 825.3 872.7
1000 1821.9 1 940.0 1856.2 1 000 846.9 848.4 888
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A QPSOSA-Median GA-Median AS-Median
550 2.74x107" 2.09x107" 2.72x107"
600 2.26x107" 1.84x107" 2.19x107"
650 1.95x107" 1.63x107" 1.74x107"
700 1.67x107" 1.47x107" 1.46x107"
750 1.43x107" 1.29x107"! 1.23x107!
800 1.20x107" 1.12x107" 1.01x107"
850 1.04x107" 9.92x1072 8.51x107
900 9.34x1072 8.89x107 7.25%107
950 8.18x107 8.04x107 6.37x107
1000 7.24x107 7.06x107 5.46x107

4) AT (A
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FSATI R R 5 iR . W& L R AR
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A QPSOSA-Median/s GA-Median/s  AS-Median/s
550 8014 33032 33 496
600 4867 32908 48 625
650 5744 32818 67 486
700 5471 32735 96 020
750 4516 32676 107 456
800 4390 32528 123 077
850 4424 32478 131336
900 4710 32445 131510
950 4 689 32451 137 438
1 000 4985 32420 142 356
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