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Robots in Logistics: Why Now?

Needs and Enablers

e The Need

— e-Commerce revolution

The Kinect effect
From Microsoft

* Fulfillment centers (Amazon, Walmart) _ _
+ Parcel delivery (UPS, FedEX) GPU image processing

— Labor shortages & rising wages
* The e-commerce model requires more labor that the Brick and Mortar model.

e The Enablers
— Al )
— GPU’s
— Perception == Smart Robots

— Grasping
— Cobots Courtesy of Righthand Robotics

—

— Funding Courtesy of Soft Robotics




Here Come the Mobile Robots!

Thanks to Lidar, fast image processing and wireless bandwidth

* Amazon started the mobile-"robot” revolution and changed the fulfillment model
» Goods to people vs. people to goods
« The next chapter is goods to robots
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Examples: Goods to Person
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Examples: Goods to Robot




Examples: Driverless Tugs
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Examples: Truck Loading

One of the hardest manual jobs.




Examples: Parcel Sortation

From Manual to Robotic

* Requires:
» 3D vision
* GPU image processing
* Smart path planning
* Purposeful EOAT
* Pneumatics
* Network Communication
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Advanced Developments

Building Realtime Situational Awareness for Robotic Mobility
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Technology flow chart from Clemson University for an ARM funded project
called Smart Companion Robot (SCR)

Moving object
tracking

Courtesy of Fetch Robotics

Final Built Map of the Environment
Trajectory of the Robot
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What's happening in WFD




Understanding The Workforce Connection

Career ENTER WORKFORCE Industry WHAT ARE YOUR ORGANIZATION’S BIGGEST WORKFORCE CHALLENGES?
Pathway _ @70 Cluster (SELECTUPTOS)
System ety T —

Finding skilled workers to fill open positions

Planning to meet future hiring needs

Worker retention/turnover
Adult Basic
Education
(credential)

s Knowledge capture/transfer | s65%

® Urpyy cup
.~ Change management as workers' roles and
responsibilities evolve _
@ 6 @ @ Workers graduate with P
‘ ROBOTICS | industry-approved credentials

that get them hired. . Communication/maintalning trust between

different departments, e.g., operations and | NRNRRDDERBSE A3E% |

/ maintenance or production and IT
partnertly dmergie '
erate bac| 4 N . 1 f i
Strategic Partners rever Input from Communication/maintaining trust between the

n
Industry
Pathway System «
z e

create a Career industry plant floor and upper management
> Members
based on industry needs ¢ ’ Drug-use-related hiring and retention challenges | Le% |
® . Managing different generations in the workforce [ N RRREEE 2Ea%E |
Strategic . : §
Partners Q Friction between union and nonunion employees [l 47% ]

@ @ @ Convener

Friction between employees of different racial, .
Sector Partnership ethnic, gender, and/or religious backgrounds
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Understanding The Workforce Connection

INDUSTRY 4.0 SKILLS

Connecting Skills, Technology and Training

Big Data and analytics l! / t Autonomous robots
."
- -~ \
L, v

Augmented reality | @ Simulation
. \

I ‘ Horizontal/vertical

. S
Additive (¥

c l 5 ' b - -
manufacturing, | & : b.’ software integration

e.g. 3D printing

l #  Industrial Internet
Cloud § @ (network of hardware-

integrated sensors)

Cyber-security

FACTORY OF THE FUTURE

loT Sensors Modular
for Supply Chain Equipment
Management IR
I
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Industrial C(\Jlmputer
Augmented @ ision

Reality

Predictive
Machine
Analytics

ﬁ Wearables

Blockchain for
Enterprise Resource Planning
and Supply Chain Management
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Understanding The Workforce Connection

INDUSTRY 4.0 — Impact to Manufacturing Jobs
Expect new jobs and skill sets that don’t exist today

Big Data and analytics A " t Autonomous robots l
\
Sl G IT solutions architects
L W ¢’ Simulation

¥ Lorzontavertical Industrial data scientists
A O 5P N ~
A ‘ . software integration

Connecting Skills, Technology and Training

Augmented reality ‘

Additive f
manufacturing, ( ’

e.g. 3D printing !-\,‘; “ Y

Robot coordinators

Sales and marketing agents

{

Industrial Internet

P —————— Digitally-assisted field
integrated sensors) SerVi ce engi neers

Cyber-security
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Industrial Workforce Marketplace

The Industry 4.0

Driving Growth and Directly Creating 900K New Industry 4.0 Jobs by 2025

Estimated # jobs directly created by Industry 4.0 through 2025

J .
Q:'E} 1,000 — e o oy 0 29 o0
I a7 —
124 e | I
wo [ ! |
500 | 163 [ I .
Refers o'nly to functional roles
282 I directlyfreiated to managing
0 I |
Function IT Sale R&D Admin | Reboties I Legistics Production MNew |ndustry 4.0
T 5 T T T ohs by 2025
Euamp],g Job = Dala Seiantst = Salas = LULKHG = Finance ans l Robal = Supply Plannar  + Production R
lities + 1T Sacurity Supany/sor Designar Contrefing coorginator |+ Logistics SUpanEsar
Expen + Markating and | « RAD Engineer | - Geners Machatronics Warker + Quality
Comm Managamant Englnear Supervisar
| 1

Jobs along all functions will be affected by Advanced Robotics
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Industrial Workforce Marketplace

Adaptive Skills Expected to be ~20% More Critical across Top Industry 4.0

Most important skills for Industry 4.0 compared with today! Change in skill importance
=
Reading Comprehension t +20%
Critical Thinking ‘ +18%
Active Listening ‘ +16%
Speaking ‘ +15%
Complex Problem Solving f +26% Avg. increase
> of 20% in
Judgment & Decision Making 1‘ +24% Skill
Importance
Writing f +26%
Time Management Only skill that is not ‘ +13%
an "adaptive skill"
Monitoring . +4%
Active Learning M Industry 4.0 [ | Today t +32% P
30 40 50 60 70 Average skillimportance rating, 0 - 100

1. Skills "today" based on avg. for top 10 fastest growing jobs

Note: Definition of "adaptive," "technical" and "general" skills taken from ONET classification of skill types; based on average (weighted by projected job growth) of skill importance for 28
Industry 4.0 jobs

Source: ONET Skills data




Training disciplines required

Robot systems need Inventors, Programmers and Maintenance experts to flourish

Skills requirements for robots in e-commerce, warehousing and parcel sortation
Inside the "four walls"
Inventing Concepting | Build & Deploy | Maintaining Selling
Advanced Industry Hands-on experience, Tecnhcial | Listening and
degree experience College or WFD specific training |follow-up skills

ME Masters/PHD (o)
EE Masters/PHD 0]
CE Masters/PHD 0]
OTJ Applications Experience + 0] (0]
Mechanical training o/+ + (0] (0] +
Electrical Training o/+ + (0] (0] +
Pneumatic training + + o (0] +
Software expertise (C++, ROS) 0] + + +
Robot programming + (0] (o) +
Vision Programming + + + +
PLC Programming + (0] (o) +
IT/Big Data (networks) 0 (0] +
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The Industrial — Education Workforce Pathway

Connecting all the POINTS

~—  WFD Curriculum _
STEM Robotics Industrial Robotics

) education ISOFIRST K-1 6

CREDENTIALING

‘4’ PROJECT LEAD THE WAY I I C o M ”
EEPLTW W Gameichicllon
\

__——

Academic Goals

Industry 4.0 SKILLS

1) Provide a rigorous, standards based, instructional program beginning
with high school level career technical education center (CTC) that
aligns to post secondary programs;

2) Establish a personalized learning environment where students master
workforce competencies using industry standard equipment;

3) Create numerous leadership and growth opportunities for students,
staff, and industry professionals;

4) Engage industry partners in curriculum design aligned to industry
standards; and

5) Embed cross system collaboration among K-12, industry and Higher
Education

Programming/Simulation
Applications

Robotic Welding

ROS / PLC Ladder
Robotics 101 / Safety
Robotic Maintenance
Collaborative Robotics
Vision Systems/Perception
Mobile and Autonomous
Additive

Al / Augmented Reality




Industrial — Education CERTIFICATIONS

Connecting all the POINTS-Industry Certification

Train the Trainer MERIT

]

)
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ACADEMY
TRAINING CREDIT

[ssued to
ABC University — Train the Trainer Program
Redeemabie for one seat in any
Phase lil - Workshop Assessment

Expires (18) months from June 23, 2016

— ~— z =
o Yol At
Steve Holland Doug R. Burnside
S1. Manager, Technical Training Viee President Cusiomer Satislaction

Serial No. EDUOOOT 26
Sertal Number requined for registration.

Non-Transferable
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ACADEMY
TRAINING CREDIT

Issued to
ABC University - Modified MERIT Program

Redeemable for one seat in any

Phase Il - Skills Assessment (1-on-1)

Expires (18) months from June 23, 2016

Gl A o

Doug R. Burnside
Vice President Customer Satisfaction

Steve Holland

St. Manager, Technical Training

Serial No. EDUO0OT29
Serial Number required for registration.

Non-Transferable
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The Industrial — Education Workforce Playbook

Industry 4.0 Career Pathway Model - Steps to Building a Model

Leadership / Sector Partnership Capacity Building: Industry-Recognized Credentials (and Industry- Recognized
Through technical assistance and best practices Apprenticeship): Expand awareness and attainment of
sharing, increase industry champions’ and industry-recognized credentials by educating manufacturers,
partnerships’ abilities to drive systems change intermediaries, and education providers on the value of

¢ Policy Development: Amplify the voice of credentials; advocate for policies that award credit for
manufacturers with lawmakers and public officials credentials; and align earn-and-learn programs with

e Marketing and Communication: Leverage brand to credentials

elevate awareness and interest in manufacturing e Career Pathways: Adopt statewide pathways to ensure that
careers programs and initiatives are aligned with industry demand and
¢ Education Innovation: Increase public/private offer predictable transitions for students

collaborations that train and educate the ¢ Partner Engagement: Support industry champions and
manufacturing workforce of tomorrow emerging sector partnerships as they ensure workforce,

¢ Training, Curriculum and Certification Roadmap: economic development, and education systems are fully
Leverage, partner and build a roadmap with engaged in sector partnership strategy

manufacturers, academia, content developers and ¢ Fund Development and Sustainability: Expand outreach to
subject matter experts to develop, Industry 4.0 sponsors and philanthropic funders; build regional sector
aligned curriculum for credit and non- credit, partnerships’ ability to secure their own funding

apprenticeships and co-ops.
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