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Figure 1 Diagram of On-line Order Picking System
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Table 2 Merged Batching Results of Two Situations
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Table 3 Batching Operation Results of Two Situations under Different Number of Pickers
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X4 BiERITAE N ANRNERITRER
Table 4 Delayed Orders’ Information with Six Pickers
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A 1B 5E IR
1 1701 17:00 1 7 10 1 7
2 1702 17:00 2 11 9 16 11
3 1704 17:00 4 12 8 9 12
4 17:03 17:00 3 14 15 18 14
5 1703 17:00 3 21 20 23 21
6 17.15 17:00 15 6 14 14 6
7 17:12 17:00 12 5 12 11 5
8 17:15 17:00 15 9 18 13 9
9 17:14 1700 14 7 34 16 7
10 17:38 17:30 8 - 21 16 21
11 17:36 17:30 6 - 21 19 21
12 1738 1730 8 - 22 17 22
13 17:33 17:30 3 - 20 12 20
14 17:50 17:30 20 - 12 32 12
15 1747 17:30 17 - 8 45 8
16 1812 1800 12 - - 38 38
17 1808 1800 8 - - 41 41

X 1O IR
1 17:05 1700 5 4 11 11 4
2 17:05 17:00 5 1 10 8 1
3 17:04 17:00 4 1 4 12 1
4 17:31 1730 1 - 1 2 1
5 17:31 17:30 1 - 1 1 1
6 17:32 17:30 2 - 1 - 1
7 17:32 17:30 2 - 1 2 1
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E-Commerce On-Line Order Batching Model and Algorithm .
Considering Due Time

Wang ?(upingjl‘2 ,Zhang Junl ,Ma ,]urll
1 Institute of Systems Engineering, Dalian University of Technology, Dalian 116023, China

2 School of Business, Dalian Universily of Technology, Panjin 124221, China

Abstract;In the e-commerce on-linc order picking system, customer orders’ arrival time and goods cannot be informed in ad-
vancc. With the constraints of picking equipment capacity and pickers’ number, the order batching optimization approach, which
focuscs on the batching time and batching strategy, is proposed to pick out maximum orders in the shortest service time before the
due time. The on-line order batching mixed-integer programming model considering orders’ due time is established to minimize
the valid average service lime of distribuled orders. To solve this problem, the improved lixed lime window order balching algo-
rithm is proposed. The order is identified as the urgenl one il ils remained operalion lime is belween lead Lime and distribulion
selup lime. Based on orders’ dilferent urgent level, we propose the on-line order batching rules while taking into account urgent
degree and similar degree. Through a series of experiments where the orders are generated [rom 14:00 10 18 .00 based on Poisson
distribution (A =17) , we compare the resulls with ones of tradilional on-line order rules, Several enlighiening lindings are dis-
covered: If considering orders’ duc time, the number of distributed orders is bigger, the batches' total scrvice time and the dis-
tributed batches’ valid average service time are shorter, and the number of delayed orders is smaller and delayed time is shorter.
Meanwhile, if considering orders’ due time, with the increase of the number of order pickers, the delivery rate improves in differ-
enl degree, and Lhe increase of delivery rale is larger Lhan the one of iraditional rules. However, the increasing of delivery rale is
a progressive decline.

Keywords : e-commerce ;on-line order picking: order batching; due time
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