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Abstract: Aiming to the demand for efficiency and flexibility under multi variety and variable batch production
and the problem that existing manufacturing units were difficult to support high quality consistency and efficiency
of key parts under fragmented orders, a C,,,. and minimizing the difference of virtual manufacturing cell
composition before and after reconfiguration, an improved genetic algorithm based on inherited reconfiguration
decoding strategy was proposed, and a similarity calculation method between orders under known cell
configuration and the original manufacturing cell was designed. It ensures the maximization of the manufacturing
cell and carries out reconstruction by inheriting the configuration of the original manufacturing cell. Finally, the
validity and feasibility of the proposed model and algorithm are verified by the actual production data of a
photoelectric observation product.
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Fig.l Schematic diagram of continuous reconfiguration of virtual

manufacturing cell
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Tab.2 Distance of each equipment
Equipment number
M, M, M3 My Ms Mg M Mg Mo Mo M, M
M, 0 - - - R - - R - - - -
My 3 0 - - - - - - - - - -
M3 10 8 0 - - - - - - - - -
M, 12 11 2 0 - - - - - - - -
Ms 10 13 4 3 0 - - - - - - -
Ms 8 9 13 15 15 0 - - - - - -
My 10 12 9 12 9 3 - - - - -
Mg 8 7 12 14 11 4 0 - - - -
Mo 19 16 23 26 25 17 14 12 0 - - -
Mio 17 15 19 16 17 9 11 14 23 0 - -
My, 5 8 10 12 13 8 7 10 15 17 0 -
Miz 18 20 13 14 16 6 7 9 19 26 5 0
=3 ERFIERETER
Tab.3 Original manufacturing unit information
Manufacturing cell Cell 1 Cell 2
Part family Ji,Js J2,J3,J4,J6
Machine M3, M3,M7,M10,M 11 My, Me,Mo,M >
F4 EHEBETHENEHENEERER
Tab.4 Basic information of the part family corresponding to the original manufacturing unit

Order Count Process Can use machine Time

On Mi/M; 152

O12 M3/My/Ms 222

Ji 39 O3 Mg/M7/Mg 277

014 Mo 207

O1s M 126

01 Ms3/My/Ms 150

Jr 54 (02%) Mg/ M7/ Mg 223

023 My 171

03 M3/My/Ms 190

7 45 O3, Mo/ M~/Mg 260

033 Mo 168

O34 My 216

Oy M3/My/Ms 100

Jy 138 Oy Mg/ M7/ Mg 130

Ou3 Moy 150

Os; M\/M> 260

Js 75 Os2 M3/My/Ms 340

Os3 Meg/M7/Mg 204

O¢1 M3/My/Ms 279

Og2 Mg/ M~7/Mg 126

Jo 36 O¢3 M 457

Og4 Moy 105

Oes My 568

20220510-8
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Tab.5 Basic information of new order

Order Count Process Can use machine Time
Oon MM, 176
7 4s 07 M3/My/Ms 470
073 Me/M7/Ms 300
O74 My 324
031 My/M; 386
Os M3/My/Ms 160
Jg 32 Os3 M/ M/ Mg 145
Og4 Mo 78
Oss My 237
0o M3/My/Ms 90
7 o8 09, Me/M7/Mg 190
093 My 93
Oy4 M 264
2 FHRWIE

Jr LAl CHilEAT 4R R, 7F 64 {i windows 5
YE & %: . Intel(R) Core(TM) i5-7600 4b i %% . 16 GB iz
TTNFEMIREE gty . LS HOE N WA
BEA 100, e KIEFRIRECH 100, BLe=0.57, 7= 0.43,
32.1 AR
H1 3% 6 AT & 1T 50, il 38 B0 50 AR (U6 A SR T
1>HAT0 2, 1T T il 38 T A BL5E 30T 1-50T
25 VT BT il 3 BT AR BLEE S BT 2 BRT 1. FER
A7 T A A A i B SRS IF, B X6 — S T R AT
—AN TP ZHER B, L5 AR R BT,

& 6 TR SFEHIEATRBMES
Tab.6 Similarity analysis between order and original

manufacturing unit

Orders
Original manufacturing cell
J7 Js Joy
Cell 1 0.49 0.31 0.13
Cell 2 0.22 0.04 0.89

322 HEAREMLER

BRI T, Jg, JORIFEAAT B TR 5T Y
%ﬁﬁw&ﬁﬁmmiﬁm%%ﬁkﬁ%ﬁgﬁﬁ
SRR, SO BT R SRR AT OR M, B 45 B
%%FﬁﬁﬁﬁﬁwgwﬁﬁlﬁﬁWEMF%ﬁ
BITEERANFR 7 PR, HARROC R WA 8 s, ik
TR AN 9 iR .

A b XoF L i o i B G AN E A i BT, al AR
H 3 BT R IO 25 A BOR YRR B, EAL S Y
BT 1 IEATT 2 0 J il i BT AT S8 A R AR RTE, R
JETE BARBE 4 7 T EAT — 7 B R, IXAE AL BExT
Ji ot 365 B TT AR S PR A R, [ It 2 7 D ) 3 BRI
AT B DI P BAAE 7 ) 223, XoF T SRR 't it WL
7 by A BRRG 8 AE AOR B — BOPE RAIE LK ot i
HE P ROR IR TR A B R A

o B b H-
- S
- - - B -
> R e L
(.- b R -, e
- E-Ee B RS

K7 Hem M H R

Fig.7 Sweet potato chart of scheduling

Station

®7 SlIERTHAEERX L

Tab.7 Comparison of manufacturing cell inheritance

reconstruction
Manufacturing cell Content  Cell 1 Cell 2 Cell 3
P ds s
; 1,J5 2,J3,J4,J6
Original manufacturing family
cell b M>,M3,M7, Mqy,Ms,Mo,
evices Mo, My, My
Part J 1,07,
s J2, 03,04,
family S Jo

Reconfigurable cell Mo Ms,

i My,Mg,My M,M.
Devices M7, Mo 4,Me,M9 1,Ms

Original
manufacturing cell

Cell 1 @ @ Cell 1 @ @
oo® o

0RO ® O

Cell 2 Cell 2

© @ ©
Cell 3 @ @

8 i ST RN E R

Fig.8 Schematic diagram of manufacturing cell inheritance recon-

Reconfigured
manufacturing cell

figuration
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