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Multi-objective particle swarm optimization algorithm based on
an objective space papping strategy

CHEN Qiang, WANG Yujia, LIANG Haina, SUN Xin
(School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: To balance the relationship between the convergence and diversity of the optimization algorithm in the multi-
objective problem, the selection pressure of the algorithm is increased. A high-dimensional MOPSO-OSM (multi-object-
ive particle swarm optimization algorithm based on objective space mapping strategy) is proposed in this paper. When
solving high-dimensional multi-objective optimization problems, the Pareto based criterion cannot identify the best com-
promise solutions from many nondominated solutions. Therefore, the high-dimensional multi-objective optimization
space is mapped into two-dimensional space based on indexes of convergence and diversity. Then, the two-dimensional
space is divided into four regions according to the performance index. Simultaneously, the ability of the jumping local
optimal solution is improved using the opposition learning strategy. The experimental results show that MOPSO-OSM

can balance the relationship between convergence and diversity and solve complex problems.
Keywords: objective space mapping strategy; performance index; opposition learning; particle swarm optimization;

high-dimensional multi-objective optimization; Pareto based criterion; convergence; diversity
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Table 3 Results of five objectives
E{=ta T PREL MOEA/DD NSGA-III PESA-II NMPSO RVEA MOPSO-OSM
WEGI 0.04984 0.19206 0.18898 0.01992 0.18608 0.20270
WFG2 0.013 58 0.06836 0.07510 0.01320 0.06448 0.05050
WEG3 0.32144 0.344 88 0.20176 0.20410 0.37742 0.11732
op WEFG4 0.02768 0.02672 0.05006 0.02846 0.02794 0.03019
WFG5 0.02999 0.02689 0.049 64 0.03432 0.02784 0.02593
WFG6 0.09136 0.028 88 0.05910 0.04678 0.02894 0.03161
WEGI 1.00448 0.95402 0.19230 0.99390 1.01732 0.08098
WFG2 0.23828 0.73602 0.407 62 0.33622 0.44774 0.06688
WEG3 1.23142 0.65198 0.26022 0.33496 0.71832 0.03414
> WEFG4 1.29576 0.778 64 0.71048 0.598 66 0.77182 0.05002
WFG5 130608 0.78214 0.778 62 0.62052 0.78174 0.03886
WFG6 131684 0.77552 0.71720 0.62230 0.77496 0.03486
WFG1 0.75932 0.36725 0.62010 1.07638 0.505 14 1.03702
WFG2 0.58156 0.82472 1.31474 1.12398 1.69076 0.72006
WEG3 0.93126 0.58938 2.46510 0.27382 0.73102 0.23022
1ap WEFG4 1.407 54 1.22568 1.84264 135102 1.22696 1.21534
WFG5 136282 1.21506 1.68982 127144 121624 1.48324
WEG6 1.38604 1.21618 1.82376 1.37084 1.22962 1.52218
F 4 10 BRNKREER
Table 4 Results of ten objectives
EiEgan T PR MOEA/DD NSGA-III PESA-II NMPSO RVEA MOPSO-OSM
WFG1 0.06420 0.15132 0.31560 0.08642 0.07708 0.30676
WFG2 0.04110 0.43892 0.446 86 0.07156 0.36180 0.28320
WEG3 1.07210 1.06524 0.39308 0.556 84 1.03702 0.23066
b WEG4 0.16558 0.11392 0.26058 0.18156 0.082 68 0.20588
WEGS5 0.16702 0.15618 0.28498 0.19170 0.059 46 0.15036
WEG6 0.17470 0.12748 0.33294 0.14976 0.153 80 0.16514
WEGI 2.95264 1.30466 1.62318 2.02932 3.61214 0.18142
WFG2 0.30970 1.408 74 0.62674 0.813 50 0.61172 0.06872
WEG3 3.56180 1.88106 0.53530 1.26638 1.58130 0.07624
5P WEFG4 1.84452 3.67630 238228 2.95460 2.54844 0.14796
WEGS5 2.82260 0.15618 276873 277874 271242 0.11114
WEG6 2.34698 2.39474 1.71234 2.42856 2.02336 0.13582
WFG1 1.53140 2.07474 3.35378 4.07131 1.690 12 3.21088
WFG2 1.58062 7.08492 472854 2.1176 8.83920 3.64001
(6D WEG3 3.42218 3.73876 6.42206 0.986 80 4.81142 0.700 94
WEFG4 7.86398 6.12948 6.25024 5.08556 5.89066 5.42432
WEFGS5 7.59892 5.89746 7.13126 5.106 64 5.81356 5.64624
WEG6 7.68106 7.19022 9.466 46 5.45448 6.20472 5.299 34

343 EARMSHT

M3 ] LUE H, % 5 H AR D ek L

NSGA-III 7E WEG1., WFG5 fl WEG6 1 HUS T B¢
{4 1IGD {E . MOEA/DD 7F WFG2 HBUf5

LaRib)



+ 368 * /O A

SO S ¢ 516 &

IGD {ti. MOPSO-OSM % 7£ WFG3 £ WFG4 1
AR IGD HHEA S — . X T 10 Hbr il it o
B, \FE 4 AT LLFE Y, MOEA/DD 7E WFG1 Hil WEG2
S T IGD B L . NMPSO 7 WFG4 Fll
WFGS5 "1 IGD {H# ;. MOPSO-OSM &1k 7
WFG3 F1 WFG6 4 IGD HUfS T fe . MU L
ALUE Y, A S SRR AE AL BE WFGT A1 WFG2
7] L Ao 2 B AR I B ), BRI AR T H ARt
IR W LR AR P AR ) A3 A R RN S, S 3k
TRIEAEZ S IS 2, Tk E—4
SEHLHY Pareto FIY, AF LLIZ A L AEALFE WEGT Al
WFG2 [n] BRI A R 38 1 o R T A I R 4
B ARAE R 43 0] 8 1 Sk Tk AT B e AR A, (H2 T
PREE AL T Rhr i HES o X T AR B AR 40

i AU WE ST g NS = R R S 7 S R R SR
Bt AR B 3G 0, X bRk MR RE AR A SR
TR T AR SCRT B R R B T A 3 N
o LA AT LU H, AR SCR Y B AR 2 (8] B
SR W B USSR 2 PR SS A, X M E X H
b ) s AT e 2k B, F R S B R AR Ll LA
BRI MERE

Bl 3 535l 45t THE 5 s WFG3 I R T
152/ Pareto BT . X T WFG3 MK ki %%, Fr A
LA AN ] — A B Pareto BV . H 2
MOPSO-OSM & 1 1) Pareto Fij U5 AH kL T 53 41 5 Fi
X B, O SR RN o3 A 1 A S B AR T A
Bk, R ERE . Bl 4 454 T MOPSO-
OSM #.3:4E 5 Hbr WFEG3 Hl WFG4 il it r) i3
8301 GD (k.

10 10
9 9 >
8 8 4
7 7
=6 - 6 -3
&5 & S =
= 4 = 4 2
3 3L ;
2k 2B 1
1§ 1 :
0 0 : 0 :
1 2 3 4 5 1 2 3 4 5
HARgEEL BARgEsL HARZE%L
(a) MOEA/DD on WFG3
1(9) 9
8 8
7 7
@ 6 w6
5 =S
% 4 g 4
3 3
2 2
1 1
0 0
1 2 3 4 5
HAR4E5L HAR4E$L HAR4E%L
(d) IBEA on WFG3 () NMPSO on WFG3 (f) MOPSO-OSM on WFG3

B3 6MELTES BA: WFG3 Uik & # A7 15 Pareto BIA
Fig. 3 Six algorithms obtain Pareto Front in 5 objective WFG3 test function

0.14
012}
pou
o0t
0.08 |
0.06 1 1 1 1 |
0 20 40 60 80 100
L RUEL
(a) WFG3

& 4

0.08
0.07 -

0.06 |
e
~ 0.05
@

0.04 |

0.03 -

0.02 ‘ ‘ ‘ ‘ !
0 20 40 60 80 100
IRERY €
(b) WFG4

MOPSO-OSM 7t 5 B#r WFG3 #1 WFG4 ) GD %

Fig. 4 GD curves of MOPSO-OSM for WFG3 and WFG4 with five objectives



o, 25 bR ZS 6] BR SR SR W 19 s 4 22 bk T HEO0 AL 300k

* 369 -

& 4 HpoRE AR A R 0 SR PR B, B 7 waE D
W WHAT LU, ek v, GD fE#R
BN, FRB IS . H AR B R A A
— A I T O A B M %) Ty 3, T TR A )
Hh S ST B 1 2 B B e R I AE A TR
ey AR A LR R SR N U S
HARW

4R

ARSCHR T — b T [ s 2 18] R S5 5 s 1) 55
%2 AR T HESA R OR i m dE 2 H AR, %
J7 M PR RE A b X H AR 2 (8] £ 47 30 73, ATk
FIBG R BRI R A Y o T 6 ZLAR eI 1
PRRCH 7 ELEG IR, 2 A5 R SR, TEAL B i A 2
FUbR RN, [ 25 T8 B S 56 s RE 6 A7 R0 i o
HHE A OSSP A A P o Rk I IR TR 5K
191 e A 2 T — 2 B IS B

S 3k

[1] ISHIBUCHI H, TSUKAMOTO N, NOJIMA Y. Evolution-
ary many-objective optimization: a short review[C]//2008
IEEE Congress on Evolutionary Computation (IEEE
World Congress on Computational Intelligence). Hong
Kong, China, 2008: 266—271.

[2] XU B, 227, Eitify, 55, e mdE 2 Qe s at
LR (7] B 58K, 2018, 33(5): 879-887.

LIU Jianchang, LI Fei, WANG Honghali, et al. Survey on
evolutionary many-objective optimization algorithms[J].
Control and decision, 2018, 33(5): 879-887.

[3] DEB K, PRATAP A, AGARWAL S, et al. A fast and elit-
ist multiobjective genetic algorithm: NSGA-II[J]. IEEE
transactions on evolutionary computation, 2002, 6(2):
182-197.

[4] DEB K, JAIN H. An evolutionary many-objective optimiz-
ation algorithm using reference-point-based nondominated
sorting approach, Part I: solving problems with box con-
straints[J]. IEEE transactions on evolutionary computation,
2014, 18(4): 577-601.

(5] vtase, Vg, kT OB 2K A Mk NSGA-TT5
% D] {5 EIC 3R R 2020, 21(5): 109-112.

TANG Kaixiang, XU Feng. Improved NSGA-III al-
gorithm based on big data clustering[J]. Information re-
cording materials, 2020, 21(5): 109-112.

[6] ZOU Juan, FU Liuwei, ZHENG Jinhua, et al. A many-ob-
jective evolutionary algorithm based on rotated grid[J].
Applied soft computing, 2018, 67: 596—609.

[7] LIN Qiuzhen, LIU Songbai, TANG Chaoyu, et al. Particle

swarm optimization with a balanceable fitness estimation
for many-objective optimization problems[J]. IEEE trans-
actions on evolutionary computation, 2018, 22(1): 32—46.

[8] ZHANG Qingfu, LI Hui. MOEA/D: a multiobjective evol-
utionary algorithm based on decomposition[J]. IEEE trans-
actions on evolutionary computation, 2008, 11(6):
712-731.

[9] LIU Hailin, GU Fangqing, ZHANG Qingfu. Decomposi-
tion of a multiobjective optimization problem into a num-
ber of simple multiobjective subproblems[J]. IEEE transac-
tions on evolutionary computation, 2014, 18(3): 450—455.

[10] LI Ke, DEB K, ZHANG Qingfu, et al. An evolutionary
many-objective optimization algorithm based on domin-
ance and decomposition[J]. IEEE transactions on evolu-
tionary computation, 2015, 19(5): 694-716.

[11] LIU Songbai, LIN Qiuzhen, TAN K C, et al. A fuzzy de-
composition-based Multi/many-objective evolutionary al-
gorithm[J]. IEEE transactions on cybernetics, 2020: 1-15.

[12] ZITZLER E, KUNZLI S. Indicator-based selection in
multiobjective search[C]//International Conference on
Parallel Problem Solving from Nature. Berlin, Heidel-
berg: Springer, 2004: 832—842.

[13] BADER J, ZITZLER E. HypE: an algorithm for fast hy-
pervolume-based many-objective optimization[J]. Evolu-
tionary computation, 2011, 19(1): 45-76.

[14] MENCHACA-MENDEZ A, COELLO C A C. GDE-
MOEA: a new MOEA based on the generational distance
indicator and e-dominance[C]//2015 IEEE Congress on
Evolutionary Computation (CEC). Sendai, Japan: IEEE,
2015: 947-955.

[15] TIAN Ye, CHENG Ran, ZHANG Xingyi, et al. An indic-
ator-based multiobjective evolutionary algorithm with ref-
erence point adaptation for better versatility[J]. IEEE
transactions on evolutionary computation, 2018, 22(4):
609-622.

[16] LI Fei, CHENG Ran, LIU Jianchang, et al. A two-stage
R2 indicator based evolutionary algorithm for many-ob-
jective optimization[J]. Applied soft computing, 2018, 67:
245-260.

[17] LI Miging, YANG Shengxiang, LIU Xiaohui. Bi-goal
evolution for many-objective optimization problems[J].
Artificial intelligence, 2015, 228: 45-65.

[18] KENNEDY J, EBERHART R. Particle swarm optimiza-
tion[C]//Proceedings of ICNN'9S - International Confer-
ence on Neural Network. Perth, Australia, 1995:
1942-1948.

[19] SHI Y, EBERHART R C. A modified particle swarm op-
timizer[C]//1998 IEEE International Conference on Evol-
utionary Computation Proceedings. IEEE World Con-


http://dx.doi.org/10.1109/4235.996017
http://dx.doi.org/10.1109/4235.996017
http://dx.doi.org/10.1109/TEVC.2013.2281535
http://dx.doi.org/10.1016/j.asoc.2018.02.031
http://dx.doi.org/10.1109/TEVC.2016.2631279
http://dx.doi.org/10.1109/TEVC.2016.2631279
http://dx.doi.org/10.1109/TEVC.2016.2631279
http://dx.doi.org/10.1109/TEVC.2013.2281533
http://dx.doi.org/10.1109/TEVC.2013.2281533
http://dx.doi.org/10.1109/TEVC.2013.2281533
http://dx.doi.org/10.1109/TEVC.2014.2373386
http://dx.doi.org/10.1109/TEVC.2014.2373386
http://dx.doi.org/10.1109/TEVC.2014.2373386
http://dx.doi.org/10.1109/TCYB.2020.3008697
http://dx.doi.org/10.1162/EVCO_a_00009
http://dx.doi.org/10.1162/EVCO_a_00009
http://dx.doi.org/10.1109/TEVC.2017.2749619
http://dx.doi.org/10.1109/TEVC.2017.2749619
http://dx.doi.org/10.1016/j.asoc.2018.02.048
http://dx.doi.org/10.1016/j.artint.2015.06.007
http://dx.doi.org/10.1109/4235.996017
http://dx.doi.org/10.1109/4235.996017
http://dx.doi.org/10.1109/TEVC.2013.2281535
http://dx.doi.org/10.1016/j.asoc.2018.02.031
http://dx.doi.org/10.1109/TEVC.2016.2631279
http://dx.doi.org/10.1109/TEVC.2016.2631279
http://dx.doi.org/10.1109/TEVC.2016.2631279
http://dx.doi.org/10.1109/TEVC.2013.2281533
http://dx.doi.org/10.1109/TEVC.2013.2281533
http://dx.doi.org/10.1109/TEVC.2013.2281533
http://dx.doi.org/10.1109/TEVC.2014.2373386
http://dx.doi.org/10.1109/TEVC.2014.2373386
http://dx.doi.org/10.1109/TEVC.2014.2373386
http://dx.doi.org/10.1109/TCYB.2020.3008697
http://dx.doi.org/10.1162/EVCO_a_00009
http://dx.doi.org/10.1162/EVCO_a_00009
http://dx.doi.org/10.1109/TEVC.2017.2749619
http://dx.doi.org/10.1109/TEVC.2017.2749619
http://dx.doi.org/10.1016/j.asoc.2018.02.048
http://dx.doi.org/10.1016/j.artint.2015.06.007

+370 - O R

S S ¢

%16 &

gress on Computational Intelligence (Cat. No.
98THS8360). Anchorage, USA, 1998: 73—79.

[20] CLERC M, KENNEDY J. The particle swarm - explo-
sion, stability, and convergence in a multidimensional
complex space[J]. IEEE transactions on evolutionary
computation, 2002, 6(1): 58-73.

[21] VENTER G, SOBIESZCZANSKI-SOBIESKI J. Mul-
tidisciplinary optimization of a transport aircraft wing us-
ing particle swarm optimization[J]. Structural and mul-
tidisciplinary optimization, 2004, 26: 121-131.

[22] MA Borong, HUA Jun, MA Zhixin, et al. IMOPSO: an
improved multi-objective particle swarm optimization al-
gorithm[C]//2016 5th International Conference on Com-
puter Science and Network Technology (ICCSNT).
Changchun, China, 2016: 376—380.

[23] QI Changxing, BI Yiming, HAN Huihua, et al. A hybrid
particle swarm optimization algorithm[C]//2017 3rd IEEE
International Conference on Computer and Communica-
tions (ICCC). Chengdu, China, 2017: 2187-2190.

[24] KENNEDY J. Bare bones particle swarms[C]//Proceed-
ings of the 2003 IEEE Swarm Intelligence Symposium.
SIS'03 (Cat. No. 03EX706). Indianapolis, USA, 2003:
80-87.

[25] YUE Caitong, QU Boyang, LIANG Jing. A multiobject-
ive particle swarm optimizer using ring topology for Solv-
ing multimodal multiobjective problems[J]. IEEE transac-
tions on evolutionary computation, 2018, 22(5): 805-817.

[26] {570, 3 FEIAK. BirlRDRL T HEOL A3 i et 5 0 K ()],

TR TR 53T, 2015, 36(6): 1530-1534.
HOU Xiang, PU Guolin. Improvement of its cooperative
particle swarm optimization algorithm and simulation[J].
Computer engineering and design, 2015, 36(6):
1530-1534.

[27] LIN Qiuzhen, LI Jiangiang, DU Zhihua, et al. A novel
multi-objective particle swarm optimization with mul-
tiple search strategies[J]. European Journal of operational
research, 2015, 247(3): 732-744.

[28] ZAIN M Z B M, KANESAN J, CHUAH J H, et al. A
multi-objective particle swarm optimization algorithm
based on dynamic boundary search for constrained optim-
ization[J]. Applied soft computing, 2018, 70: 680—700.

[29] COELLO C A C, LECHUGA M S. MOPSO: a proposal

for multiple objective particle swarm optimization[C]//

Proceedings of the 2002 Congress on Evolutionary Com-
putation. CEC'02 (Cat. No. 02TH8600). Honolulu, USA,
2002, 1051-1056.

[30] WANG Hui, WU Zhijian, RAHNAMAYAN S, et al. En-
hancing particle swarm optimization using generalized
opposition-based learning[J]. Information sciences, 2011,
181(20): 4699-4714.

(317 Lhoalr, )8, 475, A RBAE KA A S S EE 5T
1. NV LR SE, 2016, 37(9): 2029-2034.

MA Can, LIU Jian, YU Fangping. Research on cuckoo al-
gorithm with simulated annealing[J]. Journal of Chinese
computer systems, 2016, 37(9): 2029-2034.

[32] CHENG Ran, JIN Yaochu, OLHOFER M, et al. A refer-
ence vector guided evolutionary algorithm for many-ob-
jective optimization[J]. IEEE transactions on evolution-
ary computation, 2016, 20(5): 773-791.

[33] CORNE D W, JERRAM N R, KNOWLES J D, et al.
PESA-II: region-based selection in evolutionary multiob-
jective optimization[C]//Proceedings of the 3rd Annual
Conference on Genetic and Evolutionary Computation.

Morgan Kaufmann Publishers Inc, 2001: 283—-290.
EEE I

Wik, Wi -L0F5E A, 2 25T 1)
N Z HARAL .

EF5, B, W, BRI
7 1) g HEAC TR R RE AN H AR AR
o BFRAAARILIC16 T

GHIGEAS, AR5, EEAIIETT
1) A AT S AR BE



http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1109/4235.985692
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1007/s00158-003-0318-3
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1109/TEVC.2017.2754271
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.ejor.2015.06.071
http://dx.doi.org/10.1016/j.asoc.2018.06.022
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1016/j.ins.2011.03.016
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.3969/j.issn.1000-1220.2016.09.026
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378
http://dx.doi.org/10.1109/TEVC.2016.2519378

