Journal of Logistics Science & Technology volume 5, No.3, pp. 1-18 (September 2024) I
SRS |£HT H5H H3Z pp. 1-18 (2024H 9) I

(€)ISSN : 2765-2351 JOURNAL OF LOGISTICS
https://doi.org/10.23178/jlst.5.3.202409.001 SCIENCE & TECHNOLOGY

4EE e WA 4E EUAEAHS VAFE HEF
M7 FH AN A AT

Improving Picking Routes in Multi-Item Online
Fashion Fulfillment Centers Using VAF

Bo-Young Moon', Yong Jin Kim?

”Graduate School of Logistics, Inha University

In light of the unprecedented challenges posed by the COVID-19 pandemic, this paper addresses
several critical issues within fulfillment centers, including an increased workload due to a backlog of
unprocessed orders and order cancellations resulting from delayed shipments in daily shipment
operations. The significant increase in the volume of orders requiring processing emphasizes the need
to optimize operational efficiency within fulfillment centers to enhance the shipping process. This
paper employs Volume, Frequency, and Association Rules(VFA) analysis techniques to demonstrate
the positive impact of enhancing worker operations. VFA is a data analysis technique specifically
tailored to bolster operational efficiency within fulfillment centers. It operates by examining data
characteristics related to volume, frequency, and association rules. A key aspect of the VFA technique
involves segregating products with high online order volumes and frequencies and strategically
restocking them near the warehouse location. This strategic placement yields reduced picking times by
minimizing the distance required for item retrieval. Consequently, by arranging ordered items in
closer proximity within the warehouse, operational efficiency is heightened, leading to a decrease in
work time. Furthermore, the study advocates the use of Association Rules, a machine learning

analysis method, when handling orders consisting of multiple packages.

Keywords: Fulfillment Center Efficiency, Inventory Relocation, Online Warehouse Efficiency,

Association Analysis

AAEEY - 2024.10.03.

A
i)
iy
e
Do
[«)
o
~
=
©
o
IS
3 rH-'
i
+
ol
e
Do
(=)
o
e~
=
o
=)
=

1)
, O I E R/ R/ EFAEU SN W<, Corresponding Author: yongjin@inha.ac.kr

Journal of Logistics Science & Technology Volume 5, No.3, pp. 1-18 (September 2024) 1



d

Ll'm“‘rﬂﬁjéﬂ

o= 511 =
R Rl 9

2019 124 9 e Z=2u AEj7F A sk] g2 WL dojytinh A AlA
S w7 fste] e Alz"o] HIHHE AAZ Ago] HuA, 5] 22l E S71sh

=

8}
o) o] F&3A Solutt) 3 AnAY KCA R (2021 g9 An|AWEA| E, p.793~794)0] w}
c =

2 AR A oj ol vl e Aol A HAE &HZF S7HAL, 58] S22y Abel o] d e

HJ

7
=
A

2] o] §Eo] WO FAUFNAE 50t 260, 60th o) 4L 108 o4k Zvhshe @aol AT 5

S ALAN A TN FHE WD ELAALARAUSDIY", AFG0D" A%

AV FHH6.7%)° <=0l SATH2021 F3te] &M ATAE, 790 whebd THEE A AES Aelshs 3PL

ER /195 £839 el BEF At BFAA goluh

B4 oA 7198 A7 AALE Bu7t 94 8 A FRE A o 58 Alx dvsta gloy
2 5~67] BHUEZZ B2CS} B2B o] AEZ 295ty 9o, I AH e Ar|Z 282l mEo)
Zutxog B3 e 1Yotk
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Figure 2. Daily orders and shipment volume
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Figure 4. Fulfillment Center Layout
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Table 3. The Order frequency by SKU

SKU The Number of SKU Volume
Class Shipment days | No. of SKU % PCS %
HF 19 days T 213 55 47,425 49.6
MF1 14~18 days 248 6.4 18,817 19.7
MF2 10~13 days 305 7.9 10,230 10.7
LF 9 days | 3,099 80.2 19,072 20.0
Sum 3,865 100 95,554 100
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Figure 6. Volume-Frequency graph
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Volume
SA A B C Sum
Frequency

HF 131 82 - - 213
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MEF2 4 109 188 4 305
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No. of SKU Cumulative %
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Figure 8 Picking distance based on order frequency
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Figure 10. Base Month Cumulative picking distance graph
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Table 5. Relocation result based on Volume and Frequency

Base Month Next Month
Relocation
To-Be To-Be
q As-i As-i
Section S8 Volume | Frequency Volume & S8 Volume | Frequency Volume &
Frequency Frequency
Total Distance (km) | 1,910 1,564 1,398 1,354 2,460 2,253 1,640 1,562
Saving Distance (km) - 345 511 555 - 206 819 897
% - 18.1% 26.8% 29.1% - 8.41% 33.3% 36.5%
Time (Hour) 1,591 1,304 1,165 1,128 2,050 1,878 1,368 1,302

APFATF(esd, 2018 B=r ImT 2PA7}E ol Fst=H Fd 32 AlZte] 4™ Zlo=z Hof 3t
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Table 6. Changes in volume between base and next month

Section Base Month Next Month Difference
The Number of SKU 3,865 4,926 +27.5%
Volume 95,544 134,114 40.4%
Shipment Days 20 days 19 days -1
SA, A — B, C change 7%
ABC Class Change
B, C — SA, A Change 12.6%
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Figure 11. Next month cumulative picking distance graph
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