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A multi-surrogates algorithm for mixed-integer programming problems

LYU Zhi-ming, WANG Lin-qing, ZHAO Jun', WANG Wei
(School of Control Science and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: A multi-surrogates algorithm is developed to deal with the mixed-integer programming problems. Firstly, a
sampling method based on the model of the multi-swarm PSO is developed to ensure the accuracy and diversity of the
the samples. Furthermore, the local surrogate models are constructed by an online modeling method based on the data
parallel approach. Then, the collaborative optimization is carried out based on the preselecting strategy and PSO. Finally,
the effectiveness of the proposed method are verified by the 14 test problems and 1 data driven model parameter selection

problems.
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1B AR f < L7 HSHE 5 3.1 A EL.

*3 HMEFELMELYRMK MRS RE T

i ik S 100K 200 GBE 300 IREEAY
Mean  —0.50 —0.66 —0.72
SO-MI
SEM 0.03 0.02 0.02
Mean —0.74 —0.83 —0.87
7 MDPSO
SEM 0.06 0.05 0.05
Mean —0.77 —0.83 —0.85
MSMIO
SEM 0.05 0.04 0.04
Mean 0.44 0.09 0.04
SO-MI
SEM 0.06 0.02 0.01
Mean 0.23 0.09 0.04
8 MDPSO
SEM 0.26 0.15 0.10
Mean 0.12 0.02 0.02
MSMIO
SEM 0.19 0.09 0.08
Mean 2.99 2.95 2.93
SO-MI
SEM 0.02 0.02 0.01
Mean 2.89 2.87 2.86
9 MDPSO
SEM 0.03 0.02 0.01
Mean 2.88 2.86 2.85
MSMIO
SEM 0.02 0.01 0.00
Mean —0.18 —0.25 —0.32
SO-MI
SEM 0.00 0.01 0.01
Mean  —0.16 —0.17 —0.18
10  MDPSO
SEM 0.02 0.02 0.02
Mean  —0.17 —0.20 —0.22
MSMIO
SEM 0.02 0.02 0.02
Mean —29767.98  —29983.69  —30078.49
SO-MI
SEM 67.99 53.92 51.23
Mean —29897.23 —30030.57 —30080.86
11 MDPSO
SEM  254.55 256.64 251.89
Mean —30 157.97 —30 443.39 —30 506.23
MSMIO
SEM  183.48 117.89 106.19
Mean —4156.44  —418299  —4186.56
SO-MI
SEM 14.39 9.37 8.12
Mean —4241.05 —4241.98 —4242.01
12 MDPSO
SEM 1.06 0.05 0.00
Mean —4241.37 —4241.84  —424195
MSMIO
SEM 0.96 0.23 0.08
Mean  1057.39 847.65 761.448
SO-MI
SEM 17.81 15.68 8.63
Mean 855.65 766.09 749.63
13 MDPSO
SEM 78.94 49.43 46.80
Mean  858.93 723.56 697.04
MSMIO
SEM  144.55 30.66 15.25
Mean 8.05 6.60 6.20
SO-MI
SEM 0.22 0.10 0.06
Mean 6.72 6.45 6.32
14  MDPSO
SEM 0.48 0.40 0.42
Mean 6.19 6.04 5.95
MSMIO
SEM 0.13 0.11 0.11
SO-MI 45 50 17
Score in % MDPSO 14 48 18
MSMIO 1 2 4
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F 4 LSSVMRBEMEALE RS

Sk mOK b P RRMEE FER/min
SO-MI 738 586 621 103 25
MDPSO 701 498 572 127 23
MSMIO 574 402 495 74 20

B % 4 7] H: 5 W% 8 R J7 % B, SO-MIL
MDPSO Hl MSMIO =t 3L g /b T 2 B & (11T
M UCERL, 1 K KA T AR AL T H A 5 SO-
MI #1 MDPSO # b, 75 AH [F] B 2 1k 2% 44, MSMIO
T % 5000 B VAN IRBUR D, FERT /. 3R 4
w2 0E B VRO DB B o ZE R G SR T
H1: MSMIO J7 143 2 (1 b5 4 22 B /)N, 2 BI MSMIO 1)
e P & U ; MDPSO FiT 75 2 400 & 1 VP b T
SO-MI, {H 2 F2 € 14 L SO-MI .
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N T AEA BRI eR BOOPAN OB SR TH A &
(TR A RO 7] R, AR SCHR T — i T 2 AR A
AR AL 7 1. %07 v 5 T 2 AR AR Y ) ik
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1 F SO-MI A1 MDPSO.
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