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Abstract : The initial resource allocation optimization problem of automatic manufacturing system is to complete the preset production task
under the premise of the minimum use of initial resource. To solve this problem, a method based on labeled Petri nets and integer linear
programming is proposed. First, according to the structural characteristics of labeled Petri nets, the constraint relationship between the
proposed task and the initial resource is given, and the initial resource allocation optimization problem is abstracted into an integer linear
programming problem. Secondly, the software Lingo is used to solve the integer linear programming problem. Finally, an example is
given to verify the proposed method. The experimental results show that the proposed method is simple and efficient, which can be used
for reference in the initial resource allocation of the actual automatic manufacturing system.

Keywords : automated manufacturing system; resource allocation; labeled Petri nets; integer linear programming

W AL ™ i, IR 0 T g A S A B AR R T
SRR AL, dak 2 AMS BAT R B ELM:
IR SFREAE, WA 52D JF R R E PR A

F 3l il & & 48 ( automated manufacturing system, PRI AT G oh BB R Gk TR gE ™ R SE R A 7= 1
AMS) REEAER D BN TR BRI TR s v, AMS 046 55 U5 G 100 Ak [n) R0 h 2 76 16 J2 T 56 15

0 35

i3

Wk H181:2019-12-22  Received Date; 2019-12-22

* FAIE . FE HRRIE 4 (61903119) Jdb4E A RFEHE 4 (F2019201088) b4 51 3k B 2% A R 3 H (€20190319) it K2« —44 —
B LT 4 (801260201137) AfRE T SCAL 2L ARBF AN H — 5 H (BWGY044) b SCAb 2 ARBHARURI T H 7 4E 35 H ( HB17-QN025) | 1]
b A ST 2 OB RS (JRS-2020-3025) | T b K24 55 41k« PR JE B0 il AR 52 90T B ( 2020-KCSZ—-02-119 ,2020-KCSZ—-02 -
074) JA[Ab 24 RS 2= BE 55 A FH IR R 15 01 EH (2019KCIS07 ) ¢ Bl



o 8 H

B THR%E Petri WA A Sl RS0 1 5T IR BCE L IL - 31

A A 55 BRI B T 0 e 5 A0 I B8, DA 38 37 24 2F
PEAS BRE AT R H 1, BT R
Bt T H F A A Sh L, Pewi B HEBAIS A, Hodh [ 3
Bl Petri B0 LAl 38 0 2 0] 64 322 356 & 0 A
.

H1T Petri W EATECEREDE XGE 8 ioRebES | i
HAERE i RO R, IR 2 0 T AMS 110l e
LW LA BRI BRI, TR
SEIUN T SR R G IR LA I e DX AR R A
R R A WF SRS, A Petri W ATHEBAIE XSl
TREIEAT /3BT 4t A A A Y, S8 T R G W IR B LAk
L RO B T — i T o et e A I £
MIBEIR I BT ¥ IR ST 1 BT I )A€ Petri 19 1) 3 [7)
il AT 55 S IR A BRI R Bt iRy 1 3 B R A e P AR
FIAYTCRE S o VPRRAFT ST IR Pewi 10X i85 /25 JE AL
Y0 2B IREC E AT T ALY, ST R AL A
RABROR , T IN 2RV I AL . 8 e 45
Xof S L2 1 O 2 [P R, B T Petri BRI ST 15k
T ORI (] S 2 Petri PAEAE BE R BERLAY 48 T
A TEIR A,

SR, BRTLF A 25T Petri W A ¢ 5B B 7 246
T T R GRS 23 18], IR T8 70 F] LY (4 25 4 5
P, P e B e e — e R s 1 S, AR
LIBRAE Petri 4 AT B, fE 0 MR % Petri (X 4544 Al
sy 2 sps WSR-S R LR ) i el Y LW K Y REALIE R S oS
LMK (integer linear programming, ILP ) [i] 511"
e TR A AT, SR SRR, 32 1 A SR 1
R BA R S

1 Petri MERELE

Petri ME/‘J%*@[ZO] E=— M N = (P, T,F,W),
Hov P =1{p ,py,pt BEES; T=1t,,t,,,t,!
BATES, FC(PxT) U(TxP) FREFRSETZ
ERRER, E—DEMIES; W.F— [1,2,3,-} &
FUE PREL, 25— 45— AU,

KIRHFE B SZLL | P x| T NFFRIEEBERE | &
XA

B = Post — Pre (1)
K. Pre AT ERBHE I, H Pre(p,t) = W(p,t);
Post N5 B RHIER: , Ho Post (p,t) =W(t,p) ., Pre( -,
1) PN ATE AR PP AR T ¢« XL AYS [ i 5 Post (¢, -)
FORIG BRI M AR T ¢ X I A 87 7] 2

TE Petri M N 7, ¢ Fmili & Post(¢, +) # 0 AFA
PERTSE B e B9 IR PR SR & .t FORWE IR Pre( - ,t) #
0 HIFTA ETEES BN ¢ B0 AR T EE G

Petri M AIARUUE— N REI M. P— A, b A R AR
WS . M G E— AT — M HERTE R, M(p)
FRPET p RIFEE B, (N, M) J&—1> Petri AR5, N
J& Petri M54, M, ERIIRIRR

ikt e TR M FHfE(enabled) X HALY .

M = Pre(-,t) (2)

R M), AT R R SR, AT R
AR A AR .

M =M+B-1( (3)

WWH MM,

B —NBETFI o =y, 1, ,M[ o) FIR o TE
PR M T RMERER . FERIIRPRIR M, TR0 i A8 1T
FEFIE X D(N,M,) , Bl

D(N,M,) = {0 e T*‘MO[O'>} (4)

PRI M SR M, TR S BAUCY AR — AR T R
RS o = e, MARIR M M, M,, ffi
M [1)M,[ 1), ,M[t,) M JE57., WFRR M & RE
FARY AR IR BTN (N M) Ryl bRil e 3R
A R(N,M)

PR Petri [ &2—PIUTC4L N, = (N, M, , 3, L) , Hrf
N=(P,T,F,W) &—" Petri MZ5HE; M, J&i% Petri (Y
WILAFR I S RSB S; L. T — 3 BB R, g —
AR T — AR,

H T H AT T AF7E I 1 0, R AN 25 T > 48
TAEbR%E, W& e 3, SN ATHEA R
RN T, B

T, = {1, |L(1,) =1 (5)

IR T, | Fomiz AR G R, A — AT
JPo o =ttty FHAX R IR ETFI R 0 =
L(o)=L(1,)L(1y) -, L(1,) o M4 H—HR% 751
o SN ENET LKA o SH—-8 BG5S
o —BEEFIEGE LN S(0), B

S(w) ={o ED(N,MO)\L(U)wa (6)

SFFE 1 T RAREE Petri MR HEFFES P =

{Pl »P25P3 7P4’P5} , TIEE T = ”ntz s13 N PRSI
B
-1 0 0 0
1 -1 0 0
B=| 0 o -1 0
0 0 1 -1

*ﬁ%l‘?{%{[{t,)=L(t3)=a,L(t2)=b,L(t4)=Co B
BAEIFINR o =t 6,0, B KR IARZETFIIN © = aba ;4
BTN 0 = abe, 5 o0 —HMETTFINES N

S(w) = {t,t,t, ,t5t5t, 1 o



- 32 LSRR R e o

5 34

P, t(a) P, 1(b)

2 L(a) P, 1(c)

1 — AR5 Petri PR
Fig. 1 A labeled Petri net model
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Fig.2 The labeled Petri net model of the piston rod

robotic assembly cell with its initial controller
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