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A Study on Optimization of Picking Facilities
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ABSTRACT

The number of domestic e-commerce transactions has been breaking its own record by
an annual average growth rate of over 20% based on volume for the past 5 years. Due
to the rapid increase in e-commerce market, retail companies that have difficulty meeting
consumers in person are in fierce competition to take the lead in the last mile service, which
is the only point of contact with customers. Especially in the delivery area, where competition
1s most intense, the role of the fulfillment center is very important for service differentiation.
It must be capable of fast product preparation ordered by consumers in accordance with
the delivery service level. This study focuses on the order picking system for rapid order processing
in the fulfillment center as an alternative for companies to gain competitive advantage in
the e-commerce market. A mixed integer programming model was developed and implemented
to optimize the stock replenishment in order picking facilities. The effectiveness was scien-
tifically and objectively verified by simulation using the actual operation process and data.
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(Table 1) Combination Pattern of Orders
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(Table 2) Parameter Calculation Method

(Table 3) Picking Productivity (AS-1S)

Parameter Calculation

avgte | Total picks*Number of stations

avgsku | Total SKUs+Number of stations

t; Number of orders per SKU

sum, Number of SKUs per order

St Number of picks per station in F zone
fs. Number of SKUSs per station in

’ F zone
o Number of orderlines per station in

F zone

Al A Bl A B el A e A
B BN FRehed, ARl BEYL
AE 9] Aulsh An) 5 dolo}2g FAE 3
Bz FAek e nguse wENs 5
& A gote] ZaPe ATk ARl
of Bad +9 A2 A909 A, 49 45
ALY AR ol FAE ALl 2

5 Hagth

1 QoA e Ageol e A4 £ 27
ol AT 23 doleE ol B3]
wlio] AL TRk 225E W A
e el ERS B85 2T 44

4.3 AlEZold 2n 2N

AlEd o] o] A A FE oF 3uk 73 o
A, ekl 7|FoRE oF 179 o 7S ot
o= Tt F 1832 HAA T ¥
e Al & AHE 712E itk o] HolH
FU3 Input o2 o] AS-1S9] Al ¥
A A AAE A, TO-BES] 43
st dagfFol AL wAAAE AHgs)

% 4 AV W Brke,

e

1

il

9 B
)

Deviation Order .
of picks | completion— P1(.:k1ng Pr.(x%uc—
Oidler per station |rate by floor t@e tvity
%) %) (Min.) |(Box/hr)
1 15.7% 19.4% 117 1,072
2 22.5% 185% 0 906
3 18.7% 19.4% 124 1,064
4 12.3% 15.7% 120 1,002
5 29.9% 21.9% 115 1,104
6 46.9% 20.8% 5 904
7 405% 22.1% 117 1,076
8 33.5% 21.9% 84 1,110
9 16.8% 19.8% 119 1,098
10 9.3% 20.6% 159 1,153
11 32.5% 20.5% 73 981
12 11.2% 17.0% 129 1,115
13 20.9% 23.9% 87 9%
14 12.4% 21.9% 158 1,153
15 34.4% 23.8% 121 1,008
16 37.6% 22.4% 101 1,039
17 9.9% 24.1% 125 1,188
18 11.3% 22.4% 185 1,209
Ave. | 231% 20.9% 116 1,065
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(Table 4) Picking productivity(TO-BE)

Order Deviation of picks per | Order completion rate |Picking time | Productivity | Vs. AS-IS
station (%) by floor (%) (Min.) (Box/hr) (%)

1 1.5% 54.5% 105 1,202 12.1%

2 0.3% 58.4% 59 1,147 26.71%

3 3.1% 51.3% 108 1,227 15.3%

4 7.4% 49.0% 101 1,186 18.4%

5 0.9% 57.7% 9 1,278 15.8%

6 0.8% 61.3% 55 1,241 37.2%

7 0.2% 585% 9 1,282 19.1%

8 0.0% 576% (6 1,256 13.2%

9 1.0% 55.3% 103 1,270 15.6%

10 0.1% 53.6% 143 1,284 11.4%

11 1.1% 59.9% 60 1,192 21.5%

12 1.3% 51.9% 114 1,268 13.7%

13 0.8% 62.5% 72 1,201 20.6%

14 0.7% 56.0% 141 1,289 11.8%

15 0.2% 576% 9% 1,270 26.0%

16 0.7% 58.6% 82 1,275 22.1%

17 0.1% 57.8% 118 1,261 6.1%

18 0.2% 54.7% 174 1,287 6.4%
Ave. 1.1% 56.5% 100 1,245 16.9%
A3 g A= <Table 5>9F o] ~H 5. A% 4 /K] AR

ol4te] A1giek A= oF 2% point, F T
A W88 356% point 7} 2F ZF A0 20199 =] AAPGA R Al oF 134x
w7 AN AR A A S 169%7F 53309 e s Al tiH] 183% 571l oH, &
gEe Ao BAHA, =597 AT oF W0l AR A% 3
o AEAN FEOE 2HAE A W
(Table 5) Comparison of Simulation U] o8& G595 gAE vl AH)A
esults ARl AQsi), B8 Az 44 AAo] mA
Deviation | Order | i lprogee & wigdole ZRUE AR g s
Order of ple.S completion— time iy 28t auAT 2R o e
per station|rate by floor| . . R ] s 7F Fe AES AH
(%) (%) e Zo W A& A =H] 8F 2= o) odako
Tf_‘oﬂ x‘rl /\\_]-10}7” TL‘H] =2 T T _l%]:E
AS-IS|  23.10% 20.90% 116 1,065 . _
TO-BE| 1.10% 56.50% 100 1,245 NEEAL 2L Slefel e
Effect F o rpeoe | a3l 169 ‘ B A= 2UUE A9 A&k =7
0 A2 98 ori9F Azue e A
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