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Dynamic Scheduling Method for Aircraft
Moving Assembly Line Under Uncertain Supply
of Material

LU Zhigiang, HU Xinming, ZHU Hongwei
(School of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: Due to the diversity and large quantity of material
in aircraft assembly, there tend to be great uncertainties in
just in time supply of material. To effectively solve the
dynamic scheduling problem for aircraft moving assembly line
with uncertain supply of material, the support vector data
description (SVDD) in machine learning field is combined
with the traditional scheduling method, and a dynamic
scheduling approach based on SVDD is proposed. First,
CPLEX and meta-heuristic are used to solve the mathematical

model under different material supply delay conditions, and
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the optimized results are taken as the samples to train the
SVDD classification model. In the real-time scheduling phase,
the trained SVDD model is used to make the classified

”» “

decisions on “advance”, “delay”, or “on schedule”. Based on
the results of classification, a local look-ahead searching
method is presented to make a further decision on specific
starting time of jobs advanced or delayed. The computational
results prove that the proposed algorithm can meet the actual
requirement of dynamic scheduling for aircraft moving

assembly line in both response speed and solution effect.
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Fig.1 Layout of aircraft moving assembly line
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Fig.2 Framework of SVDD-based dynamic scheduling algorithm
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LB LA R, R B M=100 000 HYIZRAEAS
S={(X,,Y,) |m=1,2,++,M}, B 2. 1. 2
RS 2 B Ho A SVDD 43 288 R vh R 7 2%
3. Yezg SVDD 4 KA BRI EE SR
W bR o FHE 248 3R R 3938 i3 1 37 38 LKHIE (cross
validation) B X , Z238 L IHIEf5 AR AL 428 v R m]
ik 88. 04 %. iz FYIZR1F By SVDD 43 28458 7 % K AL
B ol A= 7= 2k sh 25 A B[R] AT 0, SR IR B 1B O
T2 Ey CPU a7 it [E R 0. 26 s. I, %
SVDD 3 A5 R 7 R 22 R 0 17 B 8] L 347 BB 48 -t
& TR =,
3.3 AEMRELLE

ST AR PEA A SC R R 1 DS-SVDD 8k
WA O AR P BB R Y SEBRIB O X R GEREAL = A
YyRHBC 2% ZE BA P 30, 338 i DS-SVDD %3k i#E473K
£ » [ B K 75 300 P 25 SR 55 LAt 90 e L 0 0 SR A 1Y
25 BT X . TR (total rescheduling) #8582 H
PA R SR, A0 BB 5 SR 21 126 0L, S ke
TEIE ) % AR T 5 O A R SRR EE T N TR R AR AR
M B FF IR B R AT R, LAARAS B0 B Vb T 46 B
)24 s RS(right shift) #/R AR E B, NELFREFE
R R —Fh T SR SO B S R, 4 R A R R
I EIAE L B FF 4 B 18] HE 3R = ek s i %1, [E) B

SERTA ARV AR AE 25 45 5 B HI1E ML 23858 B
FGRPAT. EEHREKEHREER T . 0% B sh &
AR EC R BARR A E S E R, 454 Bin
PREMEX 3 BRI TEAY.
3.3.1 HURILEHIAEE T B RERT H

B wr=0. 5,wp=0. 5. #1T 10 X%, 4K
IS AR EC A I P A AR PR BE L= AR 1 R W )T 1% 2
WPt sh, 3 KRB IE BB SL IS X LS SR NS 2 B,
H, BArREE—F Fr.Fo.F 5 BIR R &R HE
53 B B8 R B A B 7 A 9 AR AR B AT s )
BRI R 22 7= A5 B AR B AR s GAP #2431
£ T TR A RS Wit b B vk 54 SCHR H 19 DS-
SVDD 53k BB A 22 1H H 43 . i@ i DS-SVDD 5.3
5 TR BIEMXT AT LUE 1, DS-SVDD 5.3k 78 3K f#
Y KRR BB 25 R T TR B ¥ Rt 45
AHES R SRR A S B ERER T 2. 64 %, UL
DS-SVDD Bk iRl #8475 8 B B A — 8 A 3.
A, A E TR B3k #E BT 8K i kG , DS-SVDD 57
POERURE 1. 82 s BP AT 15 B 4 B A 45 51, Hore
SRR AR P A B R N BE ). B S
RS Bgxf e, DS-SVDD 53k 1) i AR S FR AR T
28. 30 %0 » FEF-LREBR S P B R 3K 84. 0550, T H:
CPU 8B RIMMESUEI T 1 s, JiHH DS-SVDD #
e F eGSR E 5 A R

R2 BRMIHIAETHIEEERERT L

Tab.2 Performance comparison of algorithms for single disruption

DS-SVDD TR RS
i AR CPU R CPU apos R CPU apro;
Fr Fp F BfEl/s  Fg Fp F By 8] /s R Fp F By 8] /s
1 237 130 183.5 1. 87 143 229 186.0 306. 3 1. 36 322 80 201.0 0. 04 9.54
2 4 159 81.5 1.74 27 137 82.0 308. 2 0. 61 138 162 150.0 0.02 84.05
3 20 176 98.0 0. 94 20 176 98.0 287.7 0. 00 54 273 163.5 0.02 66. 84
4 5 87 46.0 1. 38 43 55 49.0 282.1 6. 52 38 62 50.0 0.02 8. 70
5 2 221 111.5 1. 29 35 203 120. 5 281. 2 8. 07 65 189 127.0 0.02 13.90
6 328 341 334.5 1. 61 412 281 346.5 287.6 3.59 511 229 370.0 0.02 10. 61
7 15 106 60. 5 2.43 73 48 60. 5 282.1 0. 00 123 91 107.0 0.02 76. 86
8 80 118 99.0 1. 87 66 129 97.5 298.7 —1.52 133 184 158. 5 0.01 60. 10
9 329 119 224. 0 3.63 259 213 236.0 301.8 5. 36 315 222 268.5 0.02 19. 87
10 24 142 83.0 1. 48 35 135 85.0 296. 4 2.41 146 54 100. 0 0.02 20. 48
¥IE 104. 4 159.9 132.2 1. 82 111.6 160.6 136.1 293.2 2. 64 184.5 154.6 169.6 0.02 28. 30

3.3.2 ZWRIMHIIE T B LAERERT

BT B A =LA =T HREK. 7E 14
AE TR AN AT BE HE IR A ML BT 75 W RS AR % Y
L. I » AR SO A 7= ZRASEADL = AR 25 YR ) B a6 2B
19, DR E 7E 2 R sh 3R 55 T oY o4 B2 PR RE. HX
wr=0. 5,wp=0. 5, F1T 10 iR, FAH XK £

eSS o A 7= LR BE AL A2 8 UK 0k B 18 3 J0 4
gl 10 5% 10 IR Hr AR Tk E I B A H A rR B0
(B, BUE LI X 45 SR Aan &l 4 s, Bl 4 AT LUE
i, DS-SVDD BIETEA- AL s /5 4 B 4 R LT
TR A1 RS B3 B BE S5 R, BEE P sh B34 2,
DS-SVDD H-# 5 RS 5835 5K i 45 2R 22 B B o i ]
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Fig.4 Performance comparison of algorithms for a

series of disruptions

3.3.3 R[F BARE T MBI EREXT
FESEBRGEAT IR I BE PSR A, B AT A W VR A
AR SRS RS e TR0 22 72 AR I B AR AR AR AR 2
1 8 > T B AR ok B SERR T oR . TR, AR
T AR B bR R AR PSS AR AL , X DS-SVDD
Bk 138 I RE S R AT IR, e P2 AS AN
R 1 K IR A A A 0 B3 K Z 1, [[ladid
SR 3 FPEEERSRAG I B A R B S LA S AH R PR R 28 5,
AYE, LG RIME 5 . hE 5 W18, BiE %
VR A BUA BT i 3 0, B b R BU(E Y 28 T IR
DS-SVDD Bk 7E R [FALE H T 15 214 B br a5y
EHRAMNTF TR BB RS . L IRHBABA
HoR 0 B, B LA E 9 B R S AR R 22 /R A B E
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Fig.5 Performance comparison of algorithms with

different objective weights

BRI . SRR A RAAE R 1 T,
RIS L 3% Y5 5 in B4 AR A O B8 A BR R, DS
SVDD 351 TR Bk ¥ BA B4 1 R, B
AT RS Bk T4 W28 B in AL E LB $6
i, DS-SVDD 53k 7E 5K A 1 B8 _EAH b HA P 28 351k
BA—E B, Fitk, DS-SVDD 3 & H T
N IR B ARACE LT B RALAS Bl A= 7 4R sl A5 1A B 1)
fiufe.

4 i

(1) LURHLEB Sl A = N = % IR L b
AP R B R 28 SE S T M T Rkt 4
AN PREE T B THILRS Bl A 7 2 3 25 A JBE 1) R ) 45
FRE.

(2) GigPlase I INESEENHEEA, 2
H T T SVDD Kz BE R EE N K A 3h R e
SRBEAT S EE VR BE. BUE SCIRUE I T BT 4R H A 5k
HH HL S8 2T A Bk MBS Rk B B SR A
REFIE I 1 » RERS 18 A T KL RAF 7 R B IF A7
TRl g A 77 £ SR 3 R ) AL

(3) JRLEkH#E— 5% S8 KL = i B P A A 1
oAt AN PR ER  [RI25 5 D S B3 X AN e ik
PR BEAT 3 — 28 20 » LIAG T B0 52 3 B9 Sl < 36
ST OIS B A PR A sh AR PR BEAR R, O RS
FRBL S R DR
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