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Performance evaluation of bucket-brigade order picking in warehouses

Frung Hol Koo
Dept, of Svstams Management and Ensgineering, Pukweong Mational University

Ahstract

Order picking iz the process of rebrieving a rmwnber of items ot of warehouse storage to
meet a number of independent customer orders Today, as the transactions through electrorde
commerce and home shopping increase, a large amowt of small orders shodd be picked
withity tight time windows, Therefore, fast and efficient order picking iz important in today’s
logistics envirommernt. Tlis paper examines a new order picking method, bucket brigade (BED
order picking Bucket brigade 15 a way of coordinating workers who progressively perform a
set of operations for an order along a watehouse flow line. Each worker in the line follows
a simple rwler Perform operations on an order untl the next worker downstream takes it
over;, then go back to the previous wotker upstream to take over a new order In this wary,
the line balances itself. We irrrestigate fhwough simulation experiments the performance of the
EE picking strategy under various logistics ersrirorn end.

EKeywonls: Order picking, bucket brigades zone picking, dymamic assigument, warehousing,
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Figure 3. A time phased view of bucket
brigades with three workers
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Figure 5 WIP lewvels over time

WIPsH Row #ust EgEAn, =

AR MES Q83 U2 wro] YE

SRE LEAY JI548 S TO. B3
o

o™ 20 BAA M=
olo] #olEs E?m] Ho T ol
et e A2 2 29 Aol w
ol H o] Al E} ;‘:‘f— =2 M = Buffer
ZT7re] A oo] gt Feol buffer 37]0f
o} 2 o1EAER0] @A 92 BE=3]
4" Edte] BAstEh <Table 2>
ET AN A buffer H0] Y= A2 EJ
Epnl, makespen_] B2 Ho=]

LI HE 9 HEIII ECI]E,]-‘:
2 g0l 2Me] wraAdt oE #
S AR £ 9= E7h] ni=
2|0 Ftet TR g AR shue] 2
HIE OFEE of o)0) 24 =] &2 i
I 9 A=z FA I FAHES Z0iE)
(blocking 2. HH3II I 2IgjolH
2] ¢Tabkle 13042 I U5 2
s Y=k Jgu, By 327 #ed
Z]CEtYE 24512 makespans Z7t5E

ﬁE.
rr
P
0
~ 1
2
[}

o o rjo I,'L'

.DEIHU}-EE.E}-E.DII‘IFII‘NW.E
(=1}
=1



2007 St=SCMEEZHEU 2/, 2007.1

rr

s & 4 itk zlEEebde] Z4sie
7= HEIII 4T Tt S
P 2425 0l Z]EEPU ] Zram LME}
WLCE Makespano] 715 0]5E W HIT
ZHOPAHE, old HEET blocking ZTHO|
At @l E EOoilzh, o]d SYEEdA
Fee B 2] gop WBSE starvation
SO =7}517) M 2ot o]g Zo] =3
21 A= puffere] I T} ABAREO]
dEF wt=d vt BRE S 29 Edat
HEI Eg gerPr s HEI3I o ZA ol
{Table 1>3} TYUSHA 2|EEMY S 1921
makespans 568.901T} 2IEEMY £ W0

el T

HE BRIl S+ FU FAL
makespanE Mol A 2] BEL Y ST E

HI I 19 & mF hamE v]sEtid
HE 377t 311]% T EL ST 24
E JHATE 204 (HI71 A4, Fl+_l EEJL]F'”E

F o=xidls OE2A B ==dHds ¢

249 B2t BRIYS AU 2

Dlﬂm

_E

o4

i

o
_‘E'.ruE:E,Lr“:
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buffer size lead time tnakespan
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Figure 6, The locaticns of hand- off=
over time in a order picking system.
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