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Integrated Optimization of Material
Delivery and Container Pickup
Problem Considering Transfer Strategy

LU Zhigiang, WANG Yunxi

(College of Mechanical Engineering, Tongji University, Shanghai
201804, China,)

Abstract: An integrated material delivery and container
pickup decision-making model considering transfer
strategy and corresponding algorithm were constructed to
reduce the material supply cost of aircraft moving
assembly line. The decision of transfer task and line-side
storage was introduced on the basis of delivery and
recycle task scheduling. A mathematical model was
established to minimize the travel cost, and a two-level
iterative algorithm based on chaotic differential evolution
algorithm was designed. The upper layer of the algorithm
searches the batches and makes decisions on the delivery
time and storage location of the jobs through heuristic
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algorithms comprehensively by taking the delivery

capability and line-side space constraints into
consideration. Combined with the line-side cycle mode of
the transfer vehicle, repairing algorithms were designed
to re-optimize the scheduling and storage scheme of
materials. The lower layer of the algorithm searches for
batches of container that cannot be loaded immediately,
and decodes them using the transfer scheduling algorithm.
Numerical experiments verify the effectiveness of the

model and algorithm.

Key words: aircraft moving assembly line; container

transfer; material delivery; line-side storage; chaotic

differential evolution algorithm
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Fig.2 Assembly positions and material storage on

aircraft moving assembly line
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Tab.2 Comparison of experimental results between

different models

30 60 120
c/$ pr'% c/$ P/% C/$ P/%

HBCDE—RA 905.40 100.00 1812.27 100.00 3521.4 86.67
HBCDE  921.00 100.00 1883.45 86.67 3673.8 56.67
CMAES  935.10 100.00 1932.14 80.00 3755.4 56.67
DE 940.20 100.00 1966.91 83.33 3855.6 50.00
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Tab.3 Regression analysis of misalignment and op-

timization amplitude

K AME AdSS AdiMS F P

EIE| 1 0.0849 0.084897  92.76  <<0.001
T I 1 0.0849 0.084897 92.76  <<0.001

R 79 0.0723  0.000915

At 80  0.1572
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