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Joint Dynamic Scheduling Strategy for Job Sequencing and Tool Switching in
Complex Surface Intelligent Production Unit
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(1. Key Laboratory of Computer Integrated Manufacturing System of Guangdong Province, Guangdong University of Technology,
Guangzhou 510006, China; 2. School of Physics, Electronics and Electrical Engineering, Xiangnan University, Chenzhou 423000, China)

Abstract: Taking the complex surface intelligent production units as the research background, a joint dynamic job-tool
scheduling problem of multi-machine is abstracted. This research is conducted in the following three steps: Firstly, the
characteristics of complex surface intelligent production unit are analyzed, a mathematical model of job-tool joint
scheduling is established. Secondly, priority dispatching rules are embedded into the algorithm framework, and thus 72
combined algorithms based on the characteristics of problem are generated. Finally, considerable calculation examples are
designed and simulation experiments are conducted to analyze the effectiveness and adaptability of combined algorithms in
different system performance indicators, and FNOP-rule-based algorithm obtains the better performed one in 75%
circumstances. The research could provide guidance to the production planning for workshop production manager.
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Figure 1 Complex surface intelligent production unit
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Table 1 Literature review on job sequencing and tool switching jointscheduling problem

A FEIREE Ak B b TAF5 IR T JIPEZs i SRARENE SCHik
b BEAL C Ja R I7ik [1]
He / C IEARAR AR &R [2]
BB TR )
Her FE AL c BHEHD: 3]
il / C TR v [4]
LR :
e/ ML 8] b fif e C B 151
S /AIMEFE AL (] [&] & / C Z M BoASLR K [6]
B/ R R [ii] & / 1 Ja kA F% [71
% Hix Her i C WAL [8]
; ; S
M Cos Her / Eﬂu&u‘t Wk 9]
PR Hey / C 2RI [10]- [11]
ULl
" ZHEkE HeFF / c R [12]. [13]
Fe ML 8] He / C Ja Rk [14]

1) 25 7N 3 LA AL A P i bs (/N
P TI R B /MEIE I (A . B /ME L) N E
br, SRAEBCAIRIEE . BRRRERAE EE
N FLALURD 2 LT 55— T LB G U B i) gk AT
K, B Z e TR 5% T BT e,
BRI B TGIR, £ ER ARG T
B 6F AR ) B b AT R e, i AR S AT LN
B, £ LAMRRY ST, FEAR IR m
A R ) P 75 5 24 SR (1 IG5 R FEE ) P T

2) H{IIEREC>2M), J] AR E 0 B2 NP-
Hard o] @0, x5 /NEL7 5, 280058 A 7R A

B BRI SRR BEAT A T B T SR SR A
X R S, 2R R R FEAE K AH
TRBEAT SRR, SR AR SO X 2 245 34 B & T
FCs it EEAERREIN 7] P SRAF B S B M7 5 1A
WU S B 2  SRR AN R B LA B R (g
Rk PRI, ASCRA S EERS (7] AT SR A -

i LR, XA S A, E e
I L R A A R s AR A o i RRLREAT S R A T, 4R
RS R R SR A ME SR, I I RN 2 R
W sems A K B A AR BE, £ ERW
BN AT IR SER, T EIREA R R Gk AR



172 Tk T f%

026 %

DECESITR
1 HFRE

1.1 ()R

ASCHTRE A A AR W R . 7RI TR T
FTAHZEREFTIHRAN T E&EES
M={1,2,---,w}, HEMLESLEE - MHECHT]
R TIRE, W AF—H I BT ={1,2,---.1), JJE
i(i e T)MFIREHA TR K NL; WE— ML LT
ST =(1,2,--- 0}, SERCTAF 0 175 BAEH 2 7]
BT (e, TEIAT T4 T8 7 5 o T
FHJIRWRE, Hp, | TI<cs TR e T
[ Ap;, Hrb, HHJEiGeT)mIEK Np,;
4 J1 R ) T B TS VEAS R W AT AR I AT 45,
F XS I EE R ] B AT U0 TAE, — IR T BB R/
NFERT T BRA M) H s 2 H e A3 TS T)
B %, SEmeEm e A= 8eg. N
P FTRIE LR [ 8, AT I AR .

) —E TR &EANE =N, TIERZ4T)
¥, TR AR 2 57

2) =TI 3T H, —ETTRA

AR

{o L

T ¥ 1 T 2

THi Ty THEk T

S R o e

ﬂ%~/|\737f‘§;
3) LA LR &5 W ] B8 /N w44 T

¥
HEm

4) JJEAEBR AR N T BAE R )R — AN E e, 5
PV S S

5) — KA BEHHT R BRAR N — T B, AR
e /Al N4

6) JJEAIaE T B IR BENL /A4, B
T Te R R T ) LR TS T AR SR, A IR T
SOE AR

7) AN RN ik R ot T B R A B R A
1.2 Rz

i FH G AL ik, w1 TR 5T i) R A A
|M/ST,,/SO/Tool,, /Seq,/|T,<C|/TW,.|- &1 EI2FT%
BTSSR, TR D ] A A R LA
BRAMPANTRE. ) ATS B R 24 J] B4t
IO 78 A2 FLUIRGHR IS, ) R B A B T (R S R AT
LA RE s 2) JJEREE R 4 TARE R & B
I8 58 HARES, i) BE R A0 © AT 5
J7 525 FE G BT B A i) 22 HLJTEL R B i B, R4
I 58 BB i) R AT P R 7

B2 REASETEE

Figure 2 The decomposition diagram of original problem
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Figure 3 The framework of combinatorial scheduling algorithm
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Figure 4 Flow chart of combinatorial scheduling algorithm
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Figure 5 Simulation model of joint scheduling
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