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Abstract

Supply chain management utilizes a series of efficient methods to integrate suppliers,
manufacturers, warehouses, and stores. This allows for the production of the correct amount of
products, and it allows for them to be delivered to the correct places at the correct times. This is
done in order to make the costs of integrated systems as low as possible under standards, which are
satisfying to customers. From this it can be seen that logistics management is one part of supply
chain procedures; however, warehouses are aso a part of logistics management. The results of
these functioning links have a decisive influence on company costs. In view of this, our objective is
to acquire the highest benefits from the lowest investment costs.

“Single order picking” and “batch picking” are two common methods that are widely adopted
by distribution centers nowadays. The order batching is a complex problem. However, the order
batching output can influence the performance of order picking operations. In order to enhance the
efficiency of order picking, this study used the Apriori algorithm[ 4)in order to analyze the strength
of associations between products. At the same time, this paper compared the zoning storage and
non-zoning storage. About the order batching method, this paper used First Fit-Envelope Based
Batching , First Fit-Class Based Batching, and using Apriori agorithm respectively in order to find
the relationship between the orders, and the single order picking is the contrast for comparison.
Furthermore, route planning can minimize principal costs for order picking, and an increase in
order picking achievements can be reached within unit times. Therefore, we apply ant colony
system and cross' strategy [ 13] to find the optimal solution in route planning respectively. Finaly,
the best combination of storage assignment, order batch, order split and pick routing are found by
simulation. In accordance with literature reviews and a deep empirical understanding, with the
proper usage of zoning storage, order batching, storage assignment and routing planning can be
used to reach the objective of minimizing total traveling distances. This has a direct influence on
the promotion of an order picking system.

Keywords: Warehouse storage passageway |ayout; Storage assignment; Association rules; Select goods strategy.
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% 41 TaivH MK %‘ BEHE(o ')At 4
01 02 03 04 05 06 07 08
2T g ﬂi: B
50 223.30|168.18 | 146.93 | 112.12 | 146.02 111 | 150.11 | 109.45
100 228.79|174.91|190.73| 99.95 | 188.82 | 197.32 | 186.78 | 92.98
500 229.35|178.34|221.74| 99.08 | 220.16 | 96.23 |215.76 | 95.26
09 10 11 12 13 14 15 16
2T g ﬂi: B
50 267.96 | 179.69 | 149.86 | 113.36 | 145.65 | 110.88 | 147.11 | 87.56
100 251.67|173.58|191.95|100.32| 188.80 | 87.15 |164.37| 79.34
500 225.49|175.46|221.51| 98.98 | 215.76 | 85.64 |172.61| 66.68
%\’ 4.3 ﬁ E‘ .é-' 2: :‘EL_ —fl] H : %/-LU—F\_L %’
01 02 03 04 05 06 07 08
TH P
50 0.19 | 0.18 | 046 | 0.45 | 0.46 | 0.50 | 0.48 | 0.50
100 0.19 | 018 | 046 | 0.51 | 0.46 | 0.52 | 0.44 | 0.52
500 0.19 | 0.18 | 0.46 | 0.52 | 0.50 | 0.56 | 0.60 | 0.57
Sk
09 10 11 12 13 14 15 16
TH P
50 041 ] 037|069 | 046 | 048 | 0.51 | 048 | 0.51
100 041 | 0.39 | 057 | 0.57 | 0.47 | 0.52 | 0.48 | 0.52
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FH% | T357H |Duncan| # % | T3 H | Duncan | % |[#F 2 FE| Duncan | #% | CPU | Duncan
BBl | papdr | Test | % (LR | Test | % | fI* F Test | %L |EFFRE | Test
16 66.6781 A 14 144.7270 A 16 0.62516 A 02 2.1667 A

14 85.6421 B 16 150.5347 AB 07 0.60319 B 0l 2.2333 A
08 95.2331 C 12 158.1907 B 08 0.56655 C 06 2.3000 A
06 96.2306 C 04 158.3475 B 14 0.56652 C 05 2.5333 AB
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10 175.4579 F 07 223.5153 D 11 0.51332 EF 10 3.3333 | B,C,D
02 178.3432 G 13 2235178 D 13 0.51199 E,F 03 3.6000 CD
13 | 215.7604 H 05 | 228.0768 D.E 05 0.50195 F 07 3.7333 D.E
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05 | 220.1604 [ 03 | 229.3693 D,E 15 0.44464 G 16 4.4000 E,FG
11 221.5143 | 09 232.7461 D,E 09 0.40678 H 11 4.5333 FG
03 | 221.7361 | 01 236.7290 E 10 0.37737 | 13 4.5667 FG
09 | 225.4909 J 10 | 261.3525 F 01 0.18467 J 15 4.7000 FG
01 | 229.3475 K 02 | 285.0312 G 02 0.18390 J 14 4.7667 G
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