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Virtual cellular reconstruction method of rocket shell processing

YANG Cong-lin, XIANG Zhu, YANG Zhi-weit, TAN Yue-jin
(College of System Engineering, National University of Defense Technology, Changsha 410000, China)

Abstract: In view of the problems such as the continuous arrival of new orders in the rocket shell processing workshop,
and the frequent reconstruction of the production scheduling scheme which leads to the high cost of reconstruction time
and low efficiency of the production scheduling scheme, this paper establishes the mathematical model of multi-objective
constraint virtual unit production. It takes the total production time of multiple orders, the total transportation distance of
transportation equipment and load balancing factors of workshop production equipments as objective functions, workshop
equipment processing capacity and rocket shell processing technology as constraint conditions. Then, an improved NSGA-
II algorithm is proposed to solve the mathematical model. In order to improve the NSGA-II algorithm’s local search
ability, both the “first improvement” strategy and the “random improvement” strategy which improve the local search
ability of the algorithm are introduced in interlace operation. Finally, the improved NSGA-II algorithm is compared with
the NSGA-II algorithm and the NSGA-III algorithm on the hypervolume and the spacing in a instance. As a result, the
improved NSGA-II algorithm performs more efficiently on virtual cellular reconstruction of rocket shell processing.
Keywords: rocket shell; virtual cellular reconstruction; load balancing; NSGA-II algorithm; local search
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old_machine = UpdateMachine (old_machine,?);
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new_machine = GetMachine(new_machine, T');
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location);

end

4) XA 5. ANTE T A RS AR S, AR
LR AN [ R S o) G (A dEAT 22 X385 R A

@ X TJp Gt R A8 & Gt iR 4R Y B
A AHON T RAIE A TR A8 28 g R AN R A2 22
A, RS 5 ) L Qe A AT 2 B, RIS 52 Xd
REHEAT 0t T et s SO &1 3 A% 2 .

TS
R e — N\
A0 P22 1 Ba 3| eft
N — — 1 ——— —
[ = ;;x;*_*\
A — ——
A< 1 4 L 1 1 1 = ======3
& ‘51 21213 1]|3 }%ﬁl
B e e == Sy e, el
= SR
}' 3 I 1|3 } LAR2
| v —r—r—r—r——— J

3 IFEEARXRIERER

@ 5. RH 52 7T . L ROkt AT
PR AR S VBRI FE G ik b kAT B R 52
e, T DR AUE G AR 72 AR AR S 6, & AN AT B T
AR, B e R A 5 28 S, BAR SNk
B R 2 RO 22 5 K %2 T ) I P T s S L.

5) ) HBAE &R € WL Bk R 2 8 H o A R
R BE, 2 Bk N4 A T 48, A W A48 JE A o
e B — A AR AR D B R, EBIK B — A R
B UM '€ 5 NSGA-IL k45 G AR KAR B _EiRHb 1
NSGA-IHVE 5 4% 2 BE S AN 9 1) 1] /2. A ST TE L
I8 F T A8 XA, 0 28 SR A AR AT SR 48
=.

@ AR BhE. T Gy i F 1 £ e (A4 AH & AL
B FE R [F] IF gE AT 52 #, B B2 D m (1) B 4, FLAR
BAEER AN n — 1.

Q@ PR, “H IRSGE” (¢ first improvement ”
strategy on NSGA-II/NSGA-III, FI-NSGA-II/ FI-NSGA-
IID) A1 BE AL 52k~ (“random improvement ” strategy on
NSGA-II/NSGA-III, RI-NSGA-II/ RI-NSGA-III). “ ¥
ORESE” S i 2 Q0 3E  E aE B AT DL ST 4 Hi
A A I, AT AR % B, 2 2 SR A R S
3K, R AI48JG AT S TC 4 A ) 400 Joe A Bk B oKk
AL 1B H R 2R, IRoE” Py AR an % 3
Firos. “BENLESEE” 4848 2 AR b AT DA S G 4 A
100408 J i B A5 21 A SO A, 28 5 P AR SCHC A v BE AL
R A —AMEAE N AR, B2 2 RS = ISk
BORIR R 2R BEAL ok PR AR an 5L 4 .



114

MM . KBk Ty B Wl T EH T ik 2823

Hik2 Tjefass X

#i\: parents: PN SCARAMA;

it offsprings: PN FARAMA.

r =randi([1,len(parents(1,:)) — 11); // BEWLF=A3E
X

fori=1:2

offsprings(i, 1: r) = parents(i, 1: r); // Hfi € A X
45

end

ofr

tmp = parents;

fori=1:2

for j =17 // #2845

location = find(parents(3 — 4,:) == offsprings(7));
tmp(3 — ¢, location ) = [ ];

end
offsprings(i,r: end) = tmp(3 — i,:); // #ATAE X
end

return offsprings
A3 HuE
i N: PC: e 52 XA 5 A B 7K cost: PC
FUNERANTSE-VEIEN
Bt PC1: Z3d “ H IR SudE 5Ems ” R i 2 S 1)
ERAY
improvement = false;
forr=1:n—-1
newcost = CheckMove(PC,i, 7 + 1);
if cost is dominated by newcost // #& 75 243k
cost = newcost;
PC1= ApplyMove(PC,i, i + 1); // 3338 #% 5)
improve = true;
break;
end
end
BiX4 HENLSUE.
BN PC: 280 52 XA e ZE A 54X cost: PC
T N JEE A
By PC2: &nd “ BEHLECE HENE " SRR R G
Tt
improvement = false;
MemorizeMove = [ |;
forr=1:n—-1
newcost = CheckMove(PC, 7,7 + 1);
if cost is dominated by newcost // #& 75 B3k
MemorizeMove.append(z);

end

end

r =randi([1, len(MemorizeMove)));

PC2 = ApplyMove(PC, MemorizeMove(r),
MemorizeMo ve(r) + 1);

cost = CheckMove (PC, MemorizeMove(r),
MemorizeMo ve(r) + 1);

improve = true;

return PC2
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