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Improved Multi—objective Cuckoo Search Algorithm for
Part Feeding Scheduling of Automotive Assembly Lines

ZHOU Binghai®, LI Xiujuan
(School of Mechanical and Energy Engineering, Tongji University, Shanghai 201804, China )

Abstract: Considering employing the electric vehicles to deliver parts to stations for assembly lines based on
point —to —point delivery strategy,an improved multi —objective cuckoo search algorithm is presented. First,the
scheduling problem of material delivery is formally described,and the number of electric vehicles and the maximum
handling time are selected as the components of the objective function based on overall consideration of power limit
and on—time delivery requirements. After that,a fusion encoding mechanism reflecting directly the vehicle and se—
quence of the delivery is put forward in the algorithm. Then, a task allocation rule is designed to generate the initial
solutions, and Gaussian mutation and elite selection strategy are incorporated into the search process based on chaotic
dynamic step size to improve global search ability of the algorithm as well as the quality of the solutions. Furthermore,
two local search operators are proposed to enhance the algorithm’s ability for deep optimization. Finally,the simula—
tion results verify the feasibility and effectiveness of the proposed scheduling algorithm.

Key words : point—to—point material delivery;electric vehicle ; multi—objective optimization ; cuckoo search

+  WFRBEH:2020-03-11
EETA : FR HRRARAE VI H (71471135) , National Natural Science Foundation of China(71471135)
YEZ BT A (1965—) , 55 Wi TTIHVT N, IR B R 2 3dz
+ i TAEE & N , E-mail : bhzhou@tongji.edu.cn



2 IR RS A4 (A AR BE 2R

PLZ il /Mt R e TR i A - A U fi AR
TR RE LA I s 2 BB A B Fh 2 RS i 1 3 15
TV AP G 1 B2 0k i 3 B Al A G S 3
R .

HET, E NSNS AVF 27 # NS BLL k
Be ik [a) AT T AR A B SY . Emde 4544 2 T 4%
SR PR AR RO IR R S8 I 43
ARFNAC TR 0] . Fathi 55 R FH R & 10 Se 2000 i)
DS R TR T i T T 2 TAC e 1 A D & )
Pengl! 8 5% FH — bk T e e i A =X 1 v o 52 B
WS, ff DR T Htis ARk R B 1 22 B AR LAk )
Zhou ™S5 ] A 28 M 25 fiff ke 126 O 2k RHIC 3% 1 3
AR BE ) R SCHR[3 R0 778 A S P 2 B Al
TR T HAG TR B 2 ) A B R AR LA
ERTAEGREHAAAE E E BAR T A YRHBC R AR
AR B PR S A% e Ly T E 18 REFE R LA S kil
PETE 24 2 . 5% 5 (Point—to—Point, PTP ) 1 RHAC
PEREAEILLH R TN E TR b T AL GERC A AR
HIAS L. A SRS FR SCER A LR |, A58 1 L5
3 (Electric Vehicles, EV ) 5 % 55 97 8HEC 2% ] 25
ST RN P RHE 2 [R) A0 B0 R RIS AL, I 4 14
KA ZARI Rt 2 Hbrfi 5 S RA . )5,
A B LI S0 IE 1T B R R SR AT AT A
ARE.

1 ja)d ik SR B ST

1.1 (o3 iA

P 1T 7 oA HL Sl 0 0 S R I 6 Y T .
PRk i e BT T ARG A TALL AT 2R
AR e o PRI T R R/ N YRR .
BBCIE EATE D REE T AN 7 U FEAS LR 55
B %I B[] 1 PN X oK T R AT R BC 2% . % e )
bR T R B R F ARk, LB A
FEL A 3R [0 r Sl R TG
1.2 H=EiEsE

A S A L Bl A 5 S R I AR S A
(], AR AR 5 1) Bl 42 40 Hi B ] 81 5
2)TEPA T B IR BCIEAE 5500, A 438 i HIR A 5
3) A RAT Rl R A TR RS 4) B 1 R
AT LR 55 05 B NPk 1 1 22 O3k [l ke e i
5)FERRFE S RN A 2 A TR B A G
6 )48 L 1 AR YRR T 55 300, AN T4 PR 48 vl
A M T BRIE B 5 7 ) S EI R YR [RIR JE , 220

2020 4
it
T e
i (113 ] ][]
= &9 = D
u
T 5.
i H H
; EV B2k
[oHED S I
Sl =
sl L=
D EIED Y H
€ [waw B
w:ﬁ :
AT

A1 RS B R
Fig.1 The point—to—point part feeding for assembly lines
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