Freight as an Ecosystem
The Connected Road Ahead
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Multi Modal - 1.13M KM roads, 81 Airports, 42K KM Rail, 559 Marine Port Facilities
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Crawl - the reality of today

* 99% of Global Trade and shipping
are still conducted using paper-
based Bill of Lading

« Boston Consulting Group
estimates that 1 trade finance
transaction requires interaction
between over 20 entities, 10 to 20
paper-based documents and
5,000 data field exchanges.




The Connected Road Ahead

» The global market size for digital transformation in
transportation and logistics was valued at $54.92
Billion in 2018 and is expected to rise to
$145.28 Billion by 2025.

* |OT Track and Trace, autonomous vehicles and
platooning are the key enabler of digital
transformation

« Supported by Al, Machine Learning and Web 3.0




“What's the point of a blinking light on a map if you can’t
do anything about it?”
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ETALONE AUTOMATE WORKFLOWS v ESG

v Demurrage/Detention

v Route Optimization

-

v/ Maintenance & Repair

v Predictive ETA
34% 34%

v Just in time Manufacturing
v OTIF — on time and in full

v Accessorial Charges — Freight

Invoicing
14%

v Contract compliance

, , | B , v Claims Management
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|OT + Blockchain Network s -

v

truckneivs.com

Walmart Canada leverages blockchain tosolvea ~ Walmart Canada And DLT Labs
billing nightmare Launch World’s Largest
Industrial Blockchain Application




Emerging Ecosystems

Pre-COVID-19: Post-COVID-19:
Circular supply chain Supply network

L L

Converging organizational silos Emergence of ecosystems




Technology Converges

+ Logistics

+ |OT

+ Al & Machine Learning

+ ITS — Intelligent Transportation
+ Autonomous Vehicles

Automate Freight




AloT Ecosystem Lays Foundation for

Automated Freight


https://aiotcanada.ca/
https://www.linkedin.com/in/walterknitl/
mailto:walterk@aiotcanada.ca

Internet of Things (loT) 101

Cloud Network Edge Devices
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Internet of Things (loT) 101

Devices

Edge

Network

Cloud

[ | ——

S991Aa( |edIsAyd

bo4 / abp3

YIOM1aN

S9JIAI9S Ble(
obel101g eleQ
sanAjeuy

suolledl|ddy


http://praxiem.com/

The structure and the bits and pieces
ARCHITECTURE


http://praxiem.com/

The structure and the bits and pieces

The solutions and
where the value lies

loT Space
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AloT Application in Automated Freight

AIOT APPLICATION

« container geolocation
- freight sensing -

« temperature, vibration,
motion, moisture, ...

e automation —

« loading, unloading,
distribution, checkout

« physical access control and
tampering detection

« driver/operator performance
monitoring

R&R IMPLICATIONS

Risk Mitigation
« perishable spoilage
« damage or theft

e mislocation

Resilience Enhancement
« goods/payload recovery
« transportation rerouting

 preventive maintenance

R & R = Risk and Resilience



AloT Application in Automated Freight

AIOT APPLICATION

freight geolocation
autonomous navigation
freight sensing -

« temperature, vibration,
motion, moisture, ...

human sensing and
avoidance

« under or near drone or
sidewalk delivery robot

infrastructure inspection
(drones)

R&R IMPLICATIONS

Risk Mitigation
« geofencing
« damage or theft

« power management
Resilience Enhancement

« goods/payload recovery

 preventive maintenance

R & R = Risk and Resilience



Canadian
loT Community

But —is it cohesive
and mutually
supportive?

ARCHITECTURE
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AloT Canada

Fostering Canada's economic growth through innovation and accelerated
adoption of the Internet of Things and Artificial Intelligence (AloT)
technologies and the advancement of Canada's global AloT leadership.

« connecting our members and the broader AloT community
» learning events and member meetings

e Community Portal: AloT Canada « connect » B2B portal.

« Bring industry, government, and academic stakeholders together to leverage
and apply their common wisdom in establishing a national AloT strategy and
framework.


https://connect.aiotcanada.ca/home

ACCELERATE THE ADOPTION OF AIOT

Join us: connect.aiotcanada.ca - Your portal

* Educate and promote the benefits of AloT in
our 12 markets

e Support the 12 markets to adopt AloT
solutions for their Digital Transformation

e Connecting the 12 markets to the AloT
industry for implementations and operation

[AloT]

CANADA

DRIVE MARKET
ADOPTION

* Help the AloT industry develop i %‘k
better products and solutions g %
* Help the AloT industry develop 4
its capabilities (partners, talents, $3) SUPPORT é” « Become the voice of the AloT
e Help AloT industry to implement I i itori
shafed AloT resouyrces a:d OUR .‘i. 3 Ipn(ﬂlrj]:;y (terrtarialfocal
infrastructure INDUSTRY = } « Promote the Canadian AloT
i °. " FEDERATE OUR Y | industry
@ - INDUSTRY = . Addressing global AloT
\\ iy : ol ,; sustainability challenges
N N ) 4 * Influencing AloT policies and

g best practices


https://connect.aiotcanada.ca/home

AloT - Economic Value

How do we leverage AloT
for national economic growth?

National AloT Strategy

&



AIOT CANADA'S ROUNDTABLE ON AIOT STRATEGY (mMaAy 57H)

OBJECTIVES AND STRUCTURE

Six working groups with 5-6 participants each, from
industry (mainly), academia, and government

Roundtable Mission

Leverage the combined wisdom and experience of industry, government, and academic leaders to identify the needs and
actions to be addressed by a national Canadian AloT strategy, aiming to elevate Canada’'s economic growth and
competitiveness through AloT.

Question 1 Question 2 Question 3
What are the OPPORTUNITIES in What are the CHALLENGES in What are the SOLUTIONS for the
your vertical where AloT product addressing and realizing the top opportunities/challenges in
innovation or adoption can opportunities ? questions 1 and 2 - and how would
significantly contribute to the growth these solutions address them ?

of the Canadian economy ?



AIOT CANADA'S ROUNDTABLE ON AIOT STRATEGY (MAY 5TH)

SUMMARY - KEY POINTS

Opportunities. Challenges Solutions

Heterogeneity: « Develop an ecosystem (19)
{ . * loT as a multi-technology space .. .
\ B D A o p a shared vision, community
Climate/pollution control, ... * ~ Lack of standards ¢ < and bl
« Lack of regulation and governan ramework, and plan (20)
Unarticulated national framework or R Develop a data trust (23)
* Energy management, Empathic strategy . .
buildings, Building lifecycle, Non- » Seeming lack of urgency and leadership « Support innovation programs (16)
invasive healthcare etc. in Canada for all of the above

 Stimulate adoption (18)

Lack of (loT+Al) community awareness
among providers and adopters

Smart Agriculture

- Productivity and efficiency ta Truct and A « Standards and governance (19)
ata 1rustan ccess

optimization through automation, « Skillset development (18)
Precision resource application Talent and Skills

(water, fertilizer, pest control, other)
Proving a Business Case

Roundtable summary report, keynote presentations, etc at https://ciotcanada.ca/rounditable-ottawa



https://aiotcanada.ca/roundtable-ottawa

The AloT Ecosystem Imperative

 Clear consensus that we need a national AloT ecosystem

« AloT Canada embarked on developing a National AloT Strateqgy
« establishing a National Strategy Council (NSC) to guide
strategy development

« Arobust AloT ecosystem is a prerequisite for Automated Freight

advancement and adoption
 Lesson taken for Automated Freight = needs its own ecosystem



_loT)

alotcanada.ca

Walter Knitl
walterk@aiotcanada.ca



https://aiotcanada.ca/
https://www.linkedin.com/in/walterknitl/
mailto:walterk@aiotcanada.ca

Automated
Guided
Vehicles (AGV)

Abraham Sir

Manager, Automation
Process Engineering




New Albert Jackson What’s Happening at Canada Post?
Processing Centre

Employees Addresses served Pieces delivered Fleet

5 A = [T e —h
(1 1] {8 S

L |
More than Approximately Approximately Almost
68,000 17 million 6.9 billion
, 14,000
Canada Post segment, paid full- In urban, rural and remote locations pieces of mail, parcels and

time and part-time employees, across Canada messages Canada Post vehicles

including temporary, casual and
term employees

Group of Companles

o Target areas

-

Expanding capacity

Improving service and tracking

Enhancing our retail services

Helping Canada stay connected and businesses succeed
Delivering a seamless and superior customer experience

ahkwhE

e 2 | CILT Webinar — Canada Post — Automated Guided Vehicles



What is an
AGV?

AGV: Automated
Guided Vehicle

In this case it refers to
an automated pallet
transporter

What is the objective of using AGVs?

AGVs are an additional tool to manage growth, by supporting Operations
with repetitive material handling activities

What have we done so far?

* Pilot successfully completed in 2019 in Toronto
* RFP completed and vendor selected in 2021

* Deployment of 10 units in Montreal

How are we using the AGVs?

« Transporting loads over long distances (A to B) from work centers to
dock staging

« Employees call the AGVs using a touchscreen mounted near the pick-
up location

« As jobs are created, the system builds a queue and assigns them to
the vehicles as they become available

« When there’s nothing in the queue, the AGVs will automatically self
park and charge

| CILT Webinar — Canada Post — Automated Guided Vehicles



Step-by-step to call an AGV

‘ n ' )
k hat were Employee Load and routing tag AGV Call system
eeping our
- emande de transport AGV
eye on: I 5

« Adding more - :
intelligence to AGV
calls

* Integration to upper
level systems

* Route and scheduling
learning

* Next generation AGV

!E!mu qg#!lu .

e 4 | CILT Webinar — Canada Post — Automated Guided Vehicles



Safety
Features

Sensors
1. Front (bottom)
2. Sides and back (bottom)
3. Front (top)
4. Sides (top)
5. Load presence

« Safety zones

*  Slow
« Controlled stop
Emergency stop

« Safety mat

« Light indicators

* Sound indicators
» E-stops

Sensor locations

Top-down view of safety zones

Upcoming feature

Redesign of light indicators:
turn signals and reverse light
Improve communication and
predictability

e 5 | CILT Webinar — Canada Post — Automated Guided Vehicles

Turn Signal
(x4)




Employee engagement and collaboration

Critical to the success of this project, the team made it a priority to communicate and collaborate
as early as possible with committees both National and Local

Unions and joint health and safety committees

both National and Regional Employee engagement

« Communication as early as possible

« Communication as early as possible _ )
» Listened and implemented employee feedback

« Addressed concerns and find solutions to problems
« Technology demonstrations

e 6 | CILT Webinar — Canada Post — Automated Guided Vehicles
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How the UK is Collaborating to
Drive the Future of Freight

Mark Cracknell
5th October 2022



7=N Zlc" Champions of the UK Connected and
- Automated Mobility ecosystem

Bring together industry, government, and academia
to enable to development and deployment of CAM in

the UK.
Insights Innovation Collaboration
Hold the strategic Channel investment Provide the trusted
vision and roadmap into targeted CR&D brand and front
for the UK CAM into late-stage tech door to a
ecosystem, and CAM Scale-Up collaborative CAM
providing informed programmes supply chain,
guidance to accelerating new promoting and
government, technology the driving inwards
industry and CAM market investment.
academia. opportunity.

Effective Innovation relies on both Insights and Collaboration.



UK National Policy

£250m public/private funding
for collaborative R&D
80+ projects to date

£200m public/private investment into

testing infrastructure - The world’s
only coordinated ecosystem

Open regulatory approach - you

can test on UK roads now

7ROV
Rl 5 g

/| seie | Law :
— ) .
Z=NZIC Wity | Commission Centre for Connected
Reforming the law & Autonomous Veh|C|eS



R&D: £250m across 90+ projects
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Urban parking
Limit of controllability

MIDLAND
FUTURE
\ MOBILITY J3
Highly connected
real-werld and digital
These projects are Q env.:;nmen:s
truly collaborative BIRMINGHAM CaNVEX
and led by New Business Models Data
consortia, with over and Services Virtual
£l
200 organisations

from SMEs to OEMs
and universities
to insurance
companies
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@

LONDON

© cavway'

Controlled environments
Configurable junctions
Flexible connectivity

® uTAC’
Millbrook — Culham
Secure site
Controlled and semi-controlled

Smart
@ Mobility
Living Lab
London
Public and private

London roads
Digital and real-world testing

Z=NzIC”

https://www.gov.uk/government/publicat
ions/connected-and-automated-vehicles-
in-the-uk-2020-information-booklet



https://www.gov.uk/government/publications/connected-and-automated-vehicles-in-the-uk-2020-information-booklet

/

"By 2030, the UK is benefiting from proven connected and
automated mobility, with an increasingly safe and secure
road network, improved productivity and greater access to
transport for all.

Next-generation services and technology-and designed-and
developed in the UK, powered by high-value skills and a

strong supply-chain, driven by public.démand.
We are a world leader”,

UK CAM Roadmap to 2030 - Vision Statement
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TRIALS, DEVELOPMENT TRANSITION SCALE-UP AND
AND ENABLING PHASE REALISATION OF BENEFITS
STREAM NOW 2021 2022 2023 2024 2025 2026 2027 2028 2029

Transport for
West Midlands

Avutomated Driving System
Connectivity
Ergonomics and Design

Sensors

Personal Mobility
Freight and Logistics

Inclusive Transport

-

CAMBRIDGESHIRE
2 & PETERBEOROUGH
COMBINED AUTHORITY
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Framework categories
Top-level CAM supply chain categories

RTO
(Research
and Finance Software Hardware
Technology
Organisation)

Test

_ Engineering Sl el Insurance
services

; and Data Operators
Services infrastructure and legal

Source: Author generated



CAM supply chain

Category

Regs to enable Operator Insurance and legal Subcategory

Engineering services

Safety cases/auditing

Communications and :
data infrastructure OEM / ASDE Finance

Insurance and
legal

Tools

Software

Research and
Technology
Organisation

Finance

Legal

Engineering services

T S System integration

and data Hardware
infrastructure

Test services

Insurance and
legal

Legal

Hardware (i.e. Tier 2, 3 etc.)

Engineering
services

Vehicle dev

Simulation

= V4 Security
Z — N Z I C Infrastructure




Core themes
‘ Timely, coordinated activities to enable CAM Deployment

Collaboration will unlock the UK’s CAM development
potential

‘ Strong pull from the CAM Operation market

Flexible, practical business support for the CAM industry and

supply chain
ZENZIC”

10



View on UK competitiveness

Z=NzIC”

Figure 3.4: View on UK competitiveness by primary category

RTO

Tools [

I
I
Hardware e

Software RIS
OEM/ASDE -
Engineering Services I
I

Test Services

Operators

Communications and Data Infrastructure I 2
I
L

Insurance or legal

Other e __

-3 -1 1 3 5 7 9 11 13
mNot competitive  mSomewhat Competitive Very competitive  mWorld leading

Source: Author generated. 11






Automated heavy freight

& — &S

TN BT

Data standards V2V Platooning Automated
2021 2023 Infrastructure Platooning
2025 Off Peak
2027
C U
Driver
assisted
platooning
2024 s | I g
¢ b Automated freight

Driver assisted
platooning trials
2022

vehicle
2026

SERJERY

Automated
Platooning
2030



State of play

The F&L sector is historically challenged by persistent
issues:

e E- Commerce and
B2B are the key

fragmentation (a few big players and many small drivers

operators),

driver hours and driver shortages (an ageing, mostly

male workforce with many from Europe), 194.131 40%
’ L o owher

the rising cost of congestion, clean air zones, curbside Enterprises operlated with one
parking fines, etc. o employee

increasing concern about air quality and noise
pollution (night time deliveries),

Small, ageing, and “grey” fleets. « Innovation is required

trifl}on to increase efficiencies
turnover o Avera_gg margins >2%
¢ 2.6 million employees

Logistics Report 2020

Source: Mintel — Logistical Services— UK (December 2019)

Logistics Report 2020

Source: Mintel — Logistical Services — UK (December 2019)



2021 has seen a nhumber of CAM partnerships in
Freight and Logistics = ocado ;

ocado

INVESTORS

&2 Ocado partners with Oxbética ﬁ

oxbotrica

Aiming to integrate autonomous vehicles
into the Ocado Smart Platform

PROSPECT
Asda partners with Wayve for autonomous
van trial

So‘utce: S‘neethone ) ) . ) 22 September 2021
Wilko’s investment will accelerate the development and deployment of StreetDrone’s Pix-E delivery vehicle

Asda is partnering with autonomous mobility start-up Wayve to trial self-driving
delivery vans as part of its last mile fulfilment operation.

Asda is partnering with autonomous mobility start-up Wayve to trial self-driving delivery vans as
part of its last mile fulfilment operation from early 2022.

\/ EI&EEER%?NE
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NACFERN

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY

Driving Towards
Autonomous Commercial Trucks

Dave Schaller
October 2022




North American Council for Freight Efficiency

e Unbiased, fuel agnostic, non-profit
* Mission to double freight efficiency
* All stakeholders

 Scale available technologies, guide
future change and Run on Less
demonstrations.

wWwwWW.NACFE.org N ACFE‘

WWW. R u n O n Le S S [ co m NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY R M I

EEEEEEEEEEEEEEEEEEE

March 2022 2


http://www.nacfe.org/
http://www.runonless.com/

No Membership Fees: Thanks to Sponsors
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Automated Trucks

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) AUTOMATION LEVELS

Full Automation

O Tech Growth For Automation
(522)
T ¢ Automated Transmission

Full
Automation

s * Collision Mitigation System

Driver Partial Conditional
Automation Assistance Automation Automation Automation

Zero autonomy; the Vehicle is controlled by Vehicle has combined Driver is a necessity, but The vehicle is capable of
driver performs all the driver, but some automated functions, is not required to monitor performing all driving
driving tasks. driving assist features like acceleration and the environment. The functions under certain
may be included in the steering, but the driver driver must be ready to conditions. The driver
vehicle design. must remain engaged take control of the may have the option to
with the driving task and vehicle at all times control the vehicle.
monitor the environment with notice.
at all times.

functions under all

conditions. The driver
may have the option to

e Active Lane Keeping

* Camera System

EVOLUTION TO AUTONOMOUS TRUCKING R
Aut ted Full ® T I t

Teé'h?,m;es Platooning Assisted Driving Auto:or¥10us e e I I I a I CS

-f | wsldd”y

* Tire Pressure Monitoring

www.nacfe.org/technology/two-truck-platooning/

November 2021 NACFE‘ 4

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY



http://www.nacfe.org/technology/two-truck-platooning/

Accidents

Accident Rates
Jury Awards

Workman’s Comp

Insurance £

Oct 2021




Different Scenarios for Autonomy ‘

“Autonomous Trucks and the Future of the American Trucker”
By Steve Viscelli September 2018

1. Cooperative Adaptive Cruise-

. ATP: Autonomous Truck Port
Control Platooning

I Drivers could select

Human—Drone Platooning

Exit-to-Exit Autonomous Trucks
Plus Drone Operation

4. Driver-in-the-Sleeper Scenario
(A.K.A. Autopilot)

Exit-to-Exit Autonomous Trucks

Facility-to-Facility Autonomous
Trucking

April 2021



https://berkeley.us16.list-manage.com/track/click?u=399694e4ce61022363ccda5f0&id=b839310efd&e=0804f3ef1d
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Thought Leadership Blogs

Autonomous Time

Autonomous vehicle technology could transform
freight efficiency by an exponential factor.

NACFE’s Three Laws of Autonomous
Trucking

The autonomous trucks of the future likely will
need some permutation of these laws to guide
their decisions in complex daily life and to deal
with “edge” scenarios.

o ,g.. X et o - e
Autonomous Partnership to Focus on
Uptime

A new strategic partnership between Waymo and
Ryder System will focus on an overlooked aspect
of autonomous truck operations.

Autonomous Trucks and Law
Enforcement

Driverless trucks won't just stop for fuel and
maintenance. There will be times they will need
to respond to the directions of law enforcement
officers and emergency response personnel. But
how?

The Insurance Angle

A prime example of just how disruptive
autonomous trucks will be to the logistics status
quo can be seen by considering how this
technology will affect the insurance industry.

October 2021

In the Beginning

Autonomous trucks won't just appear everywhere
at once. Their deployment will be measured,
studied and tempered by some very harsh
operational realities.

39 Blogs by Jack
Roberts & Mike Roeth
dive into Autonomous
Trucks

Website Link: NACFE on Autonomy

NACFERN

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY



https://nacfe.org/emerging-technology/autonomy/

Dangerous starts with a “D”

And so do these words about Drivers:

* Drunk * Decorating

* Drugged * Disgruntled (road rage)
* Distracted * Dogged

* Drowsy * Declining reflexes

* Disoriented (lost) * Dementia

* Dining * Dumb

Autonomous Vehicles don’t have these issues !!

October 2021

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY



2019 Annual Fleet Fuel Study
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https://nacfe.org/annual-fleet-fuel-studies/

NACFER

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY

NACFE.org

Let’s Stay Connected... — N
ON LESS

ELECTRIC

... And charged up!

Linked [f}] NACFE (& Spanish: NACFE LATAM) RunOnLess.com

n NACFE

u @NACFE_Freight & @RunOnLess

m NACFE

= Dave Schaller
[iiJ David.Schaller@NACFE.org
260-602-5713



https://www.linkedin.com/groups/2892512/
https://www.linkedin.com/groups/12553768/
https://www.facebook.com/TruckingEfficiency
https://twitter.com/NACFE_Freight
https://twitter.com/runonless
https://www.bing.com/videos/search?wlsso=1&wlexpsignin=1&q=vimeo+nacfe&qft=+filterui:msite-vimeo.com&FORM=VRFLTR
https://nacfe.org/
https://runonless.com/
mailto:David.Schaller@NACFE.org

