e ~ A
304 o = % 5 kX 2015 4 2 J
Vol. 30 No. 2 Control and Decision Feb. 2015

X EHS: 1001-0920 (2015) 02-0289-07 DOI: 10.13195/j.kzyjc.2014.0268

LI T mipp it EFE IR It 5RHE

B B ERP?, AmA?
(1. PEBH TP oK & H 22 e, YhFH 1108705 2. RAb K% 15 BB 5 TR, LB 110004)

B OE: R T TR 2 SR e 2 A e R B S R L, A3 AT 2 B SRR MR N R
SRR PEAT BRI S b U 40 e T (1) T2 o, T I A IR R R VR S A M R R B Mk
FERALEEYE, BB 7 gt R A = 15 45 RN TOPRAS, T80 Ik A7 R A ARG i o AR Ay - U AR B8 B9 R i 4 5
FHR SRR RE 0, FETIN R B RS B S DR R 1 2 PP, SE0 25 AR W T iR M B R A
FITERE.

FBEIE: AL T T 2SR T IS TR B AR RO s TR A SRR IR R TR

RESES: C935 XERFRERD: A

Integrated lotsizing and scheduling for multi-variety batch production by
turns in chemical industry

TANG Qi', WANG Gong-shu?, SU Li-jie?
(1. School of Management, Shenyang University of Technology, Shenyang 110870, China; 2. College of Information
Science and Engineering, Northeastern University, Shenyang 110004, China. Correspondent: WANG Gong-shu,

E-mail: wanggongshu@ise.neu.edu.cn)

Abstract: A continuous-time mixed integer linear programming model and an improved two-dimensional particle warm
optimization(PSO) algorithm are designed to tackle integrated lotsizing and scheduling for multi-variety batch production
by turns in chemical industry after analyzing the characteristics of multistage, shared equipments, material input and output
fluctuant conversion rate, inventory limitation and product changeover. The coding scheme of particles is designed in terms
of the processing state of production units, while an effective decoding procedure translates a particle into a feasible lotsizing
and scheduling solution. The improved PSO algorithm incorporates contraction operators to improve the intensification
ability of the algorithm. In addition, divergence operators and velocity disturbance strategies are also introduced into the
PSO algorithm to keep the diversity of the swarm. Computational results show the good performance of the proposed PSO
algorithm.
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300,2.0 237.0577 0.9365 45.8734 234.8583 0 12.843 1
M 1A LLF tH: APSO 5 Cplex #1154 21 11 52 Lo
DA LA, doe M 22 /8T 3 Y% A8 SR AR I [R) 7 18, Bt ' — BPSO
L RERLRL I 0, APSO DL AN &, A9 i) K s “T ArSe
24 Cplex (110 %. 2 (IIRA%5 AL L], APSO & 2 05t
fif (¥) R S IR P A J5 T T GA. £ R
3.3 APSO Hix4#f ‘.i\‘ ------------------- o
0.50 :
Ja T o BT AR O R R A 3 SR B 0 fo 200
VPSR W, LL B H4L(G, = 70,em/b = 2.0) =
E1 BtrEHETLL

SEAF) R ), BEAT SR PE RE AR, B LR g T AUk
PSO(BPSO). i W 4ii & L 5 1 ) PSO(APSO—1). 7t
T P05 S 1) PSO(APSO—2) Al APSO DU 853 1)
H A5 B 3L fitness A2 14 i1 £k,

ML R LUF e 7R R R AL 5, APSO—1 1)
WS BE BT BPSO, SN B 79 R T
APSO—1 HrRLF {48 28 2% 1], {f APSO—1 7E 14k 5 1]

Z J ¥ Fue AU PR R S AL, T L £ B AR S ) B A

APSO—2 [FPERENE T APSO—1, Ui W3 155 4 5 SF i 8
IR 2 REVEAE — o B AR T A
ZAe )1, Bk APSO—1 Al APSO—2 # Ut 8t 31| 4> JR) ¢
Pt R, AR 2 M S0R ok &, APSO 1T APSO—1 Al
APSO-2. Zi#r LS80 25 3L, W 51 N W 4 1%
R EPL sl s S T R A R R, &
U b G T AR BN R S RAE.



2

B OH D T T B A RIS E A 0 RSB 295

4 4 ®

A AL T A7 YA R IR 25 255
SRR A 2 p i 22 0 B R O B A
[11 2 P R 75 2 7. S S e S A B IR
T2 22 bl Pt 0 7 27 1 3t 5 4 1 ),
FET ST AL 2 26 R I IR B B B0 R R
Y T RIS AR ) o R S T RS, S T
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