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Objectives
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CRITICAL CONSTRAINTS
EXIST INCLUDING
THE WORKFORCE

POWERED BY POSSIBILITIES.

OVERVIEW
OF THE AUTOMATED

DISTRIBUTION CENTER,

POWERED BY
ADVANCES IN ROBOTIC
TECHNOLOGY
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HOW DO NEW ADVANCES
IMPACT THE CRITICAL
CONSTRAINTS & LABOR?




Critical Constraints in Supply Chain
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AEACHDO FOCUS FACILITY FULFILLMENT AND CONSTRAINTS ON LABOR

IMPACTS CAPACITY AND SPACE STORAGE SYSTEMS CAPITAL IS SCARCE
PRODUCTIVITY CONSTRAINED CONSTRAINED AND AND EXPENSIVE
AND CAPACITY INFLEXIBLE

POWERED BY POSSIBILITIES.




Workforce Constraints

Historical Unemployment
U.S. Unemployment Percentage 1995—2019
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o Unemployment at record lows

o AEacho transition 0

o Major logistics hubs impacted greater I I I 4
1995 2000 2005 2010 2015 2019

o |ncreasing service economy forecasts
further constraint

o Traditional solutions capacity and
costs unsustainable
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Historical vs Future DC / FC Trends

Capacity
Growth

Something Has To Change

Historical State
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Solution

o Automation Is the solution

o Robotics maturity - separation between
machine and human disappearing

o Flexible, scalable, portable elements

o Mooreos Law and tech
reduction trends now provide real ROI

o Robotic adoption is not a question of if,
It is a matter of when
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The Automated Distribution/Fulfillment Center

Automated distribution center flows

B o Truck Load / Unload

o Movement through Warehouse
o Storage & Retrieval

o Order Fulfillment

o Packaging

o Sorting
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Automation and Robotics

o Traditional Automation was conveyor and large fixed assets -
Conveyor, ASRS, Human Assisted Tech

o Robotics Automation is a fleet of smaller, autonomous elements
on\?mlﬁ'ﬁwé o Higher levels of Intelligence and Control, to include Al
U o Performs Human Traits and Tasks

| o Easily expanded and less space / capital

o Eliminates the key constraints
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How Far Can We Go0?
Dock Operations

o Requires pallet and carton handling
o Most difficult task T picture a UPS truck
o Pallets T Automated vehicles and devices

o Cartons1 Cameras, robotic arms, grippers,
and software can overcome the problem

o Technology in early success, maturity still to arrive
o 50% automation ability today
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How Far Can We Go0?
General Material Movement

o Traditional required manned venhicles,
tracked conveyor, fixed path AGV

o Todayos robotic vehicl ec
faster, intelligent

o Handles all load sizes, replicates human decisions
o Collaborative and human interactive

o Technology more mature i wide adoption planned
o 85% automation ability today
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How Far Can We Go?
Storage and Retrieval

o Traditional is manual or use of large fixed mobile equipment
such as ASRS

o Shuttle systems in operation extensively over past 10 years

o New breed of more agile, flexible robotic solutions
with dense storage ability

o High SKU counts and high capacity
a  Can have human or machine interface

o Technology more mature 1
wide adoption underway

o 80% automation ability today
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How Far Can We Go0?
Order Fulfillment

o Traditional is manual with technology assist or
large, fixed asset, sorter systems

o These systems are still widespread and effective
In some cases

o Variety of new robotic solutions at multiple
points in the process flow

o Goods-to-Person / Robot options bring storage
containers to order consolidation

o Human or Robotic Pick to order at consolidation

o Robotic Pick systems that go to pick locations
and consolidate into an order container
I Human & Robotic Pick
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