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Session Objectives H f{]

= Review of order picking technologies and techniques being employed
In high-volume distribution centers
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= Discuss benefits and challenges associated with employing these
technologies and techniques
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= Appreciate the steps involved in justifying, acquiring and implementing
these technologies and technigues
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China’'s DC Landscape !
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IT Systems

IT R4

Legacy/ERP based
Warehouse/DC
control systems still
prevalent
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Manual data entry
common
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Lack of directed
task management
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Storage Systems
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Wide range of
technology utilized,
often industry driven
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In general, good
application of the

correct storage
medium
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Mis-match between
storage medium and

industrial trucks
common
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Order Fulfillment
AR SvA

Most significant
opportunity for
improvement
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= Paper-based picking
solutions widely utilized
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" Stratification of product
by velocity (Pareto) not
well understood
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= Discrete order picking
prevalent
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. Excessive touches of
product
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Use of 3PL’s
FE=FYIN

Contract terms typically
include short durations
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Application of advanced
technologies financially
prohibitive
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Typical DC Labor Breakdown

HLR A B A O i 2

A% ik

= Picking/replenishment or order

fulfillment labor is the largest

component of the labor expense.
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— Over 30% of total DC labor
ARG Dy B T 30%

— 70% of an order fulfillment operator’s

time in a typical DC is travel

FE MR R cIE iy, TR 5

TEAEAT & PR 5 70%
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Job Function T4F %

Management labor costs 7.6%
RN 5y T
Administrative labor costs 7.0%
BN BT

Indirect sub-total 14.6%

JEE T 255t
Receiving/putaway 18.8%
UNER &N &
Quality inspection 1.8%
FURR A
Picking/replenishment 30.7%
Prik. #he
Packing 9.6%
Value added activities 7.6%
HEE R 55
Shipping 14.9%
S gk
i

Cycle counting 2.1%
PRI R

Direct sub-total 85.5%
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General Order Picking Best Practices
LU 535 ke SR )T BRIk e 4 5 50

= Separate broken case picks into dedicated zone
TR E K X IR F R/
= Focus on replenishment to minimize stock-outs
R ahbe, ks H ek bt
= Minimize travel and touches 45 AT ER L, RDREBNIREL
— Apply Pareto’s law for slotting product KA H & 5 20t A7 & B2 4

— Require pick confirmation % sk #:1E #f A

— Conduct outbound quality audits versus checking all orders S H 7 i e fl A ml VT 5 4 3%
55
= Minimize/eliminate paperwork for pickers, improve legibility of order instruction ¥
DIERRPRIE TARTK TAE, RFEITER AR
= Select appropriate fulfillment process
— Picker to material A F|#)
— Material to picker #7143 A
— Batch picking and sortation £ &%k A % Fh
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Picker to Material
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Radio Frequency (RF) Terminals
T Z 5 P2 g

» Pick using wireless handheld, wearable and vehicle mounted terminals
directed by server application scanning bar codes

KATLETRF. THET EREERAESE BRI 5 IRSHERRFET# L R
= Supports all picking types
SCREPTR RUSRGEREY
» Employed in all types of warehouses
AT R R
= Numerous variations (e.g. RF cart picking )
MR (W: WRFFHRDE)
= Qut of the box support with many WMS packages
HFEZWMS RSB S
= Deployment cost is low to moderate ($$)
SE il A B
» Strengths — Supports best pick path and batching, real time verification of
pick
R XHRREHERE. SRHE, HETHRR

= Challenges — Picker must interact with screen, keyboard and scanner. May
required WMS modifications to meet operational objectives

Phitk: ik R DA R, BRI . ARKLSRETRERWMSH
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RF Cart Picking i RFFI#iE N4

=  Multiple order or cluster picking with each cart slot
representing order or carton.

SITHERGHE BNMNEDMIRE—MT R — 45

» RF terminal directs picker in best pick path sequence based
on aggregate cart demand.

RF& i & VR R B ARG RZINUT, RIERTH/DERRK
= Operator confirms location pick and put into slot
ik RN BRI, TR MEH

» Good fit for multi-unit orders where cart travel path is
reasonable. For singles consider batch picking instead

2] B HMNNEATERESBENBRIEEES. WR—ITHREE
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» Voice and ‘smart cart’ (PTL) variations
BEE AN AT

» Requires specific WMS or server functionality
ER BARWMSE AR % 2% Th e

= Deployment cost is moderate ($$) depending on WMS
support

LA TS, BRTWMSRIESIHF I
» Consideration — total travel path per cart

BEES - SHAENETERS  TOMPKINS




Voice &= #Hik

Pick using voice-enabled, wireless terminal directed by host application.
KA B ENRGFHIEFERR . Tk K
Supports all picking types including cart/cluster

SCRFFTHBIHRE T3, BN ERIE R E B IRE

Works best where dialogue is limited (verify pick by speaking location

check digit)

FEVR B E KB D R P A iR (Gl PR PR A2 A AR )

System variations: direct WMS interface, standalone application server,
terminal mapping

AFIMRS: BEEWMSE D, HMNARS S, Zumbisy

Voice-only only versus multi-modal terminals, speaker dependent versus
speaker independent

R—EEEAEZMEA, BEIREA S5 S

Deployment cost is moderate ($3)

S A

Strengths — All that RF provides plus significant productivity boost due to
heads up & hands free operation, safety & job satisfaction, flexible when
requirements change

e BT EAEARFERKL RS, BHTHE T AFRLE R iU FABE
K, WHAEFRSARRER, REE5TEHRERS, YERMNBEERE
Challenges — Selecting the right solution
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Pick-to-Light (PTL) 4T ik Hi A

" Pick directed by fixed location and zone displays.
7E ] 5E B A7 B BUX S8 s X ik

. Bay display, location display (beacon or quantity), confirmation and increment
buttons

BB, MRS (ERBER) , HINEH LA

" Typically deployed in zone configuration with conveyor routing totes/cartons
between zones.

B H A TR AR R PRE A K & TAE X s

=  Works best for high velocity SKUs in relatively dense pick modules. Moderate to
high number of lines per order

EHTHIEEMAXN . SKURSHRRKFEERS . BMTHRITRITRS
. Variations: Confirmation barriers, smart carts
BT BNEST, HREADE
" PTL software may also support Voice & RF
AT G BAR WV SR E S I R L LM B AR
=  Deployment cost is moderately high ($$$) to high ($$$$)
Sl A 2
" Strengths — Productivity, easy to use
R E-RRE, R E
. Challenges — Fit, host integration, inflexible when requirements change

ik EHEE, ENREER, JERZUM PN RG
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Material to Picker
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Carousels & AS/RS g%\ TR 4 5AS/RS

. Material to picker. Typically light directed — pick to light & put to tote/carton
WRBEIN. BERLEITHER , ®OHE, Bh2HER
. Batches multiple cartons/totes in put locations
I RIE S NIRRT R AL E
" Pods, carriers, shelving, shuttles, carriages and cranes.
THEG, #Kisds, BR, HRE, ERMHELN
= Typically deployed in zone configuration with conveyor routing totes/cartons between pods/zones.
B AT RAAETEEHER R A TIEG/X A
. Horizontal carousels - Works best for low to medium velocity small items
KPR AR — EEH TN, RAB/DEFFR
" Mini-load AS/RS — Typically used for higher velocity SKUs
FaNASIRS — B H F F SKURBHE mi i FR 45
=  Variations: Vertical carousel, AS/RS (pallet or unit load)
L. AR, ASIRS (FEfEEAM)
. High deployment cost
SE A R A
. Strengths — Productivity and space utilization, security, controlled environment fit, minimizes re-slotting
(mini-load and vertical carousel)

R EF-REREMAE, 28, ZERRFRE, HOEFRBAEN IR
" Challenges — Fit, host integration, SKU balancing (horizontal carousels)
Phi%: FREST, EVRRER, SKUPHE OKFUREHRE)
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Carousels & AS/RS Jig# i 44 5 AS/RS

Mini-Load AS/RS
#CAS/IRS
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Mobile Robotic Systems #% 3\ H1 25 A\ ik &

5

It

Material to picker. Light directed — pick to light & put to tote/carton

PimBEIN. ESiEr — IR, FEMREHEAT
Mobile carriers / pods, AGV

B FE/TER, AGY

Relatively new technology

FEARABRT B

Works best N
— Smaller items #h# /)N
— Moderately high lines per day % K (1T SATH# %
— Moderate to high inventory turns FE£7 Fi 4 15 5
— Moderate to high SKU base SKU# &%k

High deployment cost

S A

Strengths — Productivity, easy to use, dynamic storage (no re-slotting), less auxiliary MHE

required

MR: BRE, EHTE, Si5FE CEFEFBELARD , XSHBYTRKE B ERD

Challenges — Fit, clear height utilization, peak periods, integration

Phik: SEH, HREMAR, EELE, £
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Mobile Robotic Systems# s XM 28 \ ik R4t
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Batch Picking and Sortation
TR ik 5 g A




Batch Picking and Sortation £ #4514 5 #& F+

Pick aggregate demand via paper/label, RF, or voice. Sort to order manually or
through automation (unit sorters)

WL Aok/AREE, RF, BiESHit. FLBEMN (AHIHBHRE)
Unit sorters — cross belt, tilt tray, others..
B HRG - PRI RE, ftﬁ%ﬁ%%ﬁ, H
High volume operations iz 1] ¥ & & 13445
— High deployment costs il i 45 5
— Strengths — Throughput and productivity %57 55: @it & 54 &
— Challenges Complexity, integration, wave/capacny balancing, item fit $kfik: E4%, 4

B WARIGED ), )i S RSB n)
Manual sortation — paper/label, RF, voice, or PTL
FLIEF — K%, RF, EH, BT

— Put to carton/order $&#RIEFAV] R FEFh

— Sort singles at packing X #.— 1T HLAE LB X 405
— Low to moderate deployment costs =i 1 A A
— Strengths — Relative simplicity 5 : #1245
— Challenges — Extra touches #ki%: £ Rz
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Unit Sorters 45 R 45
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Moving Forward
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Picking Technologies — Across
Industries/Channels #RiEFIAR — AT

FESFrH 4
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Source: Supply Chain Consortium (www.supplychainconsortium.com)
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http://www.supplychainconsortium.com/
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Just The Facts —Lt&E

= There are no easy answers or simple formulas to determine what works best for
your operation X5t AR KNS, ZRAMMEAR, BHE —PMHRENERETE LK
= The most important step is identifying the long-range requirements of the operation
R E RN REI AR SR FR
— Order volumes ] fifs
— Growth K=
— Discrete work flows 2} H7AS A () TAE IR A

— Customer requirements & J7 i3k

= Don’t look at picking technologies within vacuum AEILH T FRIFEF AR

— Layout, replenishment, packing, shipping, upstream/downstream automation, and systems
all significant impact on picking performance

GEEFIRAT R, AN, %%, KR, Ll R E stk & B SRR R YRR SO s
= Technologies aren’t mutually exclusive FARAN 248 E HFH)
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Thank You
LN

Please feel free to contact me with additional questions
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Tompkins International
o e
dmcknight@tompkinsinc.com
+86-21-6473-2588

B CHs Jessie Hu
13701704413
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