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x12 EfILERER
P 5 VR AR MATHEURISITIC CPLEX A

Wy 2

Fi gk Hirekde  BHl/s  Hizsge  Biass (GAP)
1 9004 3940795.8  40.4 3800468.5  364.2 3.7%
2 1100-5 4827867.5 103.6 4734006.4  927.4 2.0%
3 1300-6 5604779.5  177.9 5535366.9  1543.7 1.3%
4 1600-7 6769878.3  287.4 6600631.3  3097.4 2.6%
5 1800-8 7542460.5  400.7 7234617.1 5678.6 4.3%
6 2200-9 9221862.3  539.8 SR RN N TCAR (B 2 h)

ZEMEARPERIAE 5% LI, Z5 b R SCR A i a]
A R ARSI T8 P figf e ]

(2) A B

RS A A AR SCIR X e R,
AT 22 AL B L (quantum differential evolu-
tion, QDE) ! IS IE (ant colony optimization,
ACO) . JC &t & 5 7% ( meta-heuristic algorithm
MHA) "I HEAT SR g O 55 A SCRE EAT LB, QDE
SR TR AR UEL 500, FERLAR S 200 , i 45
HFH0.8, 1T XN 0.2;ACO BH0% & K ik
FRUHL 500, iUy 200 s MHA SH050E fe R i%
RURECH 500, FIEFRILE A 200, Sk LA gs RNk 13

1z

Hip £ 13 v QTIC, ATIC, MTIC 43 9 3 7%
MATHEURISIT 5 QDE ,ACO \MHA 3K fi# A 3 [ i i
Jefs Hbs B E 2 22 5 B bR s B R L], 2% 14
QTIC, ATIC, MTIC 43 Jll % 78 MATHEURISIT 5
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B R F b pR % (E Y/ IC 22/ %

J¥5 - MATHEURISIT QDE ACO MHA QTIC  ATIC  MTIC
1 9004 3940795. 8 4086605. 2 4441276.9  4535856.0. 3.7 127 15.1
2 1100-5 4827867.5 5035465. 8 5469973.9 5552048. 0 43 133 15.0
3 1300-6 5604779. 5 5856994. 6 6361424.7 6568801. 6 45 135 17.2
4 1600-7 6769878. 3 7121912.0 7798899. 8 8090004. 6 52 15.2  19.5
5 2800-8 7542460. 5 7889413.7 8643659.7 9050952. 6 4.6 14.6  20.0
6 2200-9 9221862.3 9802839.6  10771135.2  10992460.0 6.3 16.8 19.2

F 14 M BEEEEMEME L CPUERLE

=X 17 I RS (Y 8 B AT R/ W2/ %

5 ME%0 MATHEURISIT QDE  ACO  MHA  QTIC  ATIC  MTIC
1 9004 40.4 40.9  10.7  12.1 1.2 -73.6 -70.0
2 1100-5 103.6 105.7 13.9  25.6 2.0 -86.6 -75.3
3 1300-6 177.9 189.3  20.8  35.2 6.4 -88.3 -80.2
4 1600-7 287.4 301.8  27.3  79.3 5.0 -90.5 -72.4
5 2800-7 400.7 415.9 329 150.0 3.8 -91.8 -62.6
6 2200-8 539.8 568.4  36.7 245.6 5.3  -93.2 -54.5
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Optimization of container ship dispatch considering

the restriction of lease container return

Zhang Tianyu, Yang Shuo, Zheng Hongxing
( College of Transportation Engineering, Dalian Maritime University, Dalian 116026 )
Abstract

Aiming at the problem of returning containers leased by shipping companies, to reduce the cost of return, a
ship scheduling optimization problem based on lease container return is studied. Considering the constraints of the
shipping companies’ cargo volumes in different ports and route network distribution, the restriction of the time limit
for returning the lease containers is focused on. The transportation optimization plan for the return of the rented con-
tainers and the optimization plan for the dispatch of each container ship are designed, then a mixed-integer model is
built to minimize the cost, and a heuristic algorithm integrated with the mixed-integer programming ( MIP) method
is designed to solve the model. The experimental results are compared with CPLEX, quantum differential evolution
algorithm, ant colony algorithm, and meta-genetic algorithm, respectively, to verify the validity of the algorithm.
The impact of the number of containers to be returned, the overdue fee for empty containers, and the fluctuation of
the utilization rate of the containers to be returned on the cost of container return is also analyzed, which can pro-
vide a reference for shipping companies’ container dispatch.

Key words: lease container return, ship scheduling, time limit for returning the container, reuse, rental con-

tainers to be returned
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