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Automated Freight Vehicles

Current technology, potential impacts and policy implications.
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Categorization of automated vehicles by SAE

Human Driver Monitors Environment System Monitors Environment

0 1 2 3 4 5

No Driver Partial Conditional High Full
Automation Assistance Automation Automation Automation Automation
Theabsenceofany  Systems that help The combination Automated sys- Automatedsystems  The true electronic
assistive features drivers maintain of sutomatic speed tems thatdriveand  that do every- chauffeur: retains
such as adaptive speed or stay in and steering con- monitor the envi- thing—no human full vehicle control,
cruise control. lane but leave the trol—for example, ronment but rely backuprequired—  needs no human
driver in control. cruise control and onahumandrver  betonlyinlimited backup and drives
lane keeping. for backup. circumstances. in all conditions.
Who steers,
== . @ W W V. K
and
Human driver Human driver System System System System
and system
Who monitors
Human driver Human driver Human driver System System System
Who takes
something g g . 0
[ [ pe. Yo Yo
goes wrong
Human driver Human driver Human driver System System
How much
o % a0, @o. K
assisted or ~ ~ ~ ~
automated None Some dnvmg Some dnvmg Somednvmg Some dnvmg All driving modes

UNIVERSITY OF TORONTO
FACULTY or APPLIED SCIENCE « ENGINEERING

Image credit: SAE International and J3016;
http://www.sae.org/misc/pdfs/automated_driving.pdf



Level 2 — Partial Automation

A Adaptive cruise control

A Adaptive steering
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Level 5 — Full Automation

A Truck can be operated in
any weather, traffic condition
without the driver behind the
wheel
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The Implications of Logistics

A Today, there are numerous applications of automated
technology In logistics, providing further evidence that AV
technology Is improving safety, efficiency and are already
successful in closed environments:

A Automatec loading and transport in yards and warehouses

A Assisted order picking in warehouses

A Automated trucks in mining fields
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Assistance in Warehouse Operations

A Enhancing operations of
container terminals and
warehouses.

A Reduced operating costs by
eliminating labours and drivers.

A Improve safety by preventing
| abour s0O presence
movement area.
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Assistance in Warehouse Operations

A An automated cart which follows
the employees or brings the
shelves to the employees

Alncrease picking efficiency

AReduce workload for the employees
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Mining and Potentially Other Remote Jobs

A Fills an existing job shortage
A Increases productivity by

Almproves schedule efficiency

AEarIy identification of bottlenecks In
the system

ASignificant savings in maintenance,
tyre life and fuel
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Long-haul Freight Movement

A Increase safety and reliability by
reduci ng driver s
human errors

A Increase productivity through
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Last Mile Delivery

A Using sidewalks or airspace
Increases reliability and
decreases traffic congestion

A Reduces the significant cost
associated by last mile delivery
through reduction in parking
costs, labour costs, and fuel
Costs

A Reduces environmental side
effects

A Increases productivity through
24/7 operation,
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Delivery Robots
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We are certain that automated
vehicles will change the way
goods are moved.

But also uncertain when it will
change, what it will change, and how

it will change.
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Implications of AV Freight Technology

Attempting to understand the uncertainties.
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Importance of Efficient Freight Movements
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Economic Productivity

A Common belief is that AV Freight will improve business
productivity and reduce operating costsl!’]

A Reduction of transportation costs could in turn reduce the cost of
goods for consumers

A Biggest cost reduction will be removing the driverl®!

A Secondary cost savings would be from fuel efficiency and
maintenance

A Increased working hours from 14 to 20 hours a day!®!
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Shift in the Job Market

A There are currently 560,000 commercial drivers employed in
Canadal®!

A All of which could be displaced

A Or slowly transitioned

A In a report by Ticolll”], estimates of the change for each job
sector

A Manufacturing; retall trade; (-2 to -15%)
A Wholesale trade, truck transportation (-15 to -50%)
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Counterpoints to the Job Market Shift

A AV can create new opportunities for business models
AfiRobot Taxo

Asuggested by Bill Gates in a recent interview with Quartz Magazinelt®

A Luddite fallacy
A Existing job shortage of truck drivers

_  BUSINESS MARKETS

—  INSIDER

There's A Huge Shortage Of Truck Drivers In America —
Here's Why The Problem Is Only Getting Worse

e Image credit: Badkar, Mamta; Business Insider;
X http://www.businessinsider.com/americas-truck-driver-shortage-2014-
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