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Fig. 1 Fresh produce transshipment process with inbound truck interrupt mode
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4 2 2 15
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Table 2 Characteristics and values of the instances

# 4 L(3%) ERIKER
Table 4 Orthogonal experimental array of L, (3*)

Number Parameter level
Instance Number of experiment
ITs OTs Product type Total oy o, o3 oy
1 4 5 4 990 1 o (1) o( 1) o3( 1) oy( 1)
2 5 4 6 1030 2 o (1) 02(2) o3(2) o,(2)
3 3 3 8 890 3 o (1) 02(3) o3(3) o4(3)
4 5 5 8 1000 4 o(2) o( 1) o3(2) o4(3)
5 5 3 8 960 5 o (2) o,(2) o3(3) ai(1)
6 4 4 5 1020 6 o(2) 02(3) o3( 1) o,(2)
7 5 6 8 1610 7 o(3) o( 1) o3(3) o,(2)
8 3 5 7 890 8 a(3)  2(2)  o(1) ou(3)
9 4 4 8 900 9 o(3) 0(3) o3(2) o,(1)
10 3 4 9 930 o, (1) represents 0.5 of level 1, o ( 2 ) represents 0.6 of level 2,
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Table 6 Comparison of NI and ITI mode in scenario 2 and
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Table 7 Percentage deviation of total deterioration between NI

scenario 3 and ITI mode based on D
Scenario 2 Scenario 3 PD /%
Instance Instance
NI ITI PD /% NI ITI PD /% D=0 D=25 D=50 D=75 D=100 D=125
1 404 392 3.06 529 476  10.09 1 2048 1791 1723 1516 1392 1229
2 4.19 3.81 9.04 5.02 4.84 3.59 2 21.18 16.15 9.79 8.19 4.79 5.47
3 454 318 29.95 517 423 18.22 3 33.18 28.98 25.17 21.95 18.15 14.11
4 28.27 24.07 20.63 18.81 16.20 15.13
4 491 4.35 11.30 6.02 5.56 7.64
5 23.05 18.21 15.73 12.96 12.47 12.85
5 3.84 3.48 9.39 5.27 4.25 19.24
6 20.94 14.05 12.41 8.97 13.38 10.48
6 2.28 1.97 13.48 3.13 2.74 12.61
7 14.36 10.95 8.45 0.59 2.58 5.14
7 3.99 3.58 10.31 4.20 3.80 9.45
8 19.47 18.09 17.97 20.28 17.22 19.08
8 4.49 393 12.54 5.13 4.47 12.85
9 20.93 16.89 16.35 14.70 14.22 13.60
9 4.08 3.59 12.00 5.34 4.58 14.30
10 22.15 21.50 19.55 17.75 16.18 14.91
10 2.10 1.76 16.33 3.35 2.89 13.66
Average  22.40 18.70 16.30 13.90 12.90 12.30
Average - — 12.70 — 12.20
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Truck Scheduling of Fresh Produce in Cross-Docking Systems with
Interrupt Mode for Inbound Trucks

TAO Baiming', LIU Zhaohui', PAN Fej?
(1. School of Mathematics, East China University of Science and Technology, Shanghai 200237, China; 2. School of
Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The traditional fresh food inventory vehicle scheduling problem usually adopts a non-interrupted
loading/unloading mode, which can easily lead to the problem of unloading non-required goods and the failure to
unload required goods in a timely manner. To accelerate the cross-warchouse transportation of fresh products and
reduce the loss of freshness during the transshipment process in cross-docking systems, this paper proposes an interrupt
mode for inbound trucks, i.e., the unloading process of inbound trucks can be interrupted, meanwhile, establishes a
truck scheduling model of fresh produce with the goal of minimizing the total freshness deterioration in cross-docking
systems. According to the interrupt mode for inbound trucks, a three-layer hybrid chromosome coding scheme is
designed by taking the inbound truck serial number, fresh produce types, and batch unloading quantity as genes.
Thereby, an adaptive genetic algorithm based on batch unloading quantity is constructed to solve the problem.
Numerical experimental results show that, compared with the traditional non-interrupt mode, the interrupt mode of the
inbound trucks can effectively reduce the total deterioration by an average of 13.90% during the cross-docking
transshipment process of fresh produce, and this advantage will become more significant with the decrease of truck
changeover time, transshipment time, batch unloading/loading quantity, and the proportion of high deterioration rate of
fresh products.

Key words: cross-docking; fresh produce; inbound truck interrupt mode; genetic algorithm; total deterioration
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