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State transition algorithm based on normal cloud model for solving multi-
objective flexible job shop scheduling problem

WU Bei-bei, ZHANG Hong-liT, WANG Cong, MA Ping
(College of Electrical Engineering, Xinjiang University, Urumgqi 830047, China)

Abstract: In order to solve the flexible job shop scheduling problem with multi-objectives and multi-constraints, a state
transition algorithm based on normal cloud models is proposed. A mathematical model of multi-objective flexible job shop
scheduling problems with the goal of minimizing the maximum completion time, total workload and bottleneck machine
workload is constructed, and an adaptive value allocation strategy to improve the grey entropy correlation degree is
proposed, which can not guide the evolution of the algorithm when the difference between the Pareto solution comparison
sequence and the reference sequence is equal using the fitness allocation strategy of grey entropy correlation degree. At
the same time, the cloud model evolution strategy with both fuzziness and randomness is introduced to improve the state
transition algorithm, which can effectively avoid the precocious of the algorithm and increase the diversity of candidate
solutions. The simulation results show that the state transition algorithm based on normal cloud models can effectively
solve the multi-objective flexible job shop scheduling problem, and compared with other algorithms, this algorithm has
higher convergence accuracy and faster convergence speed.

Keywords: multi-objective; flexible job; state transition algorithm; cloud model; gray entropy correlation degree;
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AR SR AR AR SE K IRTCARAL I, 1% step 4 1FE4T BT

step 7: FI T & 759 2 28 1k S5 s IR EA B
FRE B KIEARTCEIS, 850, ) 45 2R 15 0 gen =
gen + 1, %5 & step 4 R4 R,

Wit 2% 7 4 STARAS ST
ZHIIR —-
gen=0

|

L2 H bR S,
TGl

gen=gen+1
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N
STAE Hr 4t o)
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N
T B K
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|

1 CSTAKXf#EMOFISP#iTE

4 PiEER

AR 512 5y % F Matlab  R2015b 4 F2 i = S0 9, 12
7 A5 Ab P 4% 1.60 GHz, 4b B2 2% 3% F£ 1 800 MHz, ¥/)
H P 17 3993 MB, Windows 10 #2 1 & 4t. A {RIE STA
HA W1, STA S HOBE 5 30 [12] PR #F — 2L
CSTAZH BN N MR SE = 40, HARIEAIX
Hmaxgen = 100, e K Fa : 1 — 1074, FFK T
B A4 Ry AR R - 6 I EUE N 1, ZE 1Y,
521z F CSTA X 1 H b 41, HAMSLIZ4T 10 1%, i HX
& Bbr AR E NS 4.
4.1 EBEHloHh

DR A SRR (AR 3 e B 5 A [R] RIS 1)
BT K. Horh: Kacem1. Kacem 3. Kacem 4.
Kacem 5 Jy T-FISP, Kacem 2 >4 P-FISP. [A] i 5 gk A
12 A B AR AL 532 (improve invasive weed optimization
algorithm, TWO)2% | Y& N\ T4 #¥ 532 (hybrid artifi-
cial bee colony algorithm, HTABC)?!1, A5 4]t 35k % F 4l

{45532 (variable neighbourhood invasive weed optimi-
zation, VNIWO)!' () 475 U485 AT XS LE, P4 R
K3,

M3 AT LA H, 06F T AN R IR ) e v A4

1) 53k a7 745 A B, 33 A SCHR Y
CSTA 3K i MOFISP 3k 75 1) 3 /> 1 BE 415 s fi D0 A A
A B AL T & SCHR v BT 52 S0 ) 45 2R, H CSTA i
75 Pareto fift ™ H L SCHR BT AR FVAE 2, A R B
7oA RE SR AR LS5 R, A2 5 ] Kacem |
] b, IIWO F 5% £ A% 15 CSTA AR IR, 3i B TWO 55
CSTA FRHAE 2 B | UG B0 = 1 45 2R HTABC
KR ALARAE C AW, X PN H s £ 5 CSTAMF, H
FE W, XA~ H #7195 T CSTA, #t ] HTABC 3K fift i%
LB AE W, XA H bR BB SR BE I EE. AR5
Kacem 2 [v] @ |-, HTABC F-3K i) s A il /£ W, W,
E¥995 T CSTA, IWO AL K S AL EAE C,p I W, L
YL CSTA 22, 1 VNIWO 53K Y S R AE C, 155 T
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HAp Btz HTABC WO VNIWO STA GWO CSTA

Cm 11 11 11 11 12 12 16 12 11 12 11
Kacem1
(4 x5) W, 32 34 33 32 33 32 032 33 32 32 32

X

Wm 10 9 10 10 8 8 8 8§ 11 8 10
(Cony Wi, W) Al 11,32,9 11,32,8 12,32,8 11,32,8 11,32,8

Cm 14 15 15 15 15 15 16 17 17 18 16 16 15 16 15 16 15 15 14
Kacem?2
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X
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W, 11 11 11 10 11 11 10 11 10
(Cony Wi, W) B4R 11,61,11 11,62,10  11,61,10 11,61, 10
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Wewe 6 1 6 6 5 7 5 6 5 6 7 6 5. 5 5 6 6
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M 2 ~ ] 6 13 B FE AR G B 45 SR mT DU A
KA % F IS, CSTA 5 STA A1 GWO S M EEAS 5
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.......... STA
40 60 80 100
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