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Research Questions

« How does the trade-off in electrification
of transportation, reducing vulnerable
reliance on liquid fuels, but increasing
resilience requirements for electricity,
play out over time?

 How will autonomous transportation
modes function in a beyond business-
as-usual environment? (e.g. physically
damaged roads, disrupted electrical
systems)



Purpose of this Primer

Start of developing the research
agenda for Electrification and
Autonomous Vehicles in IP4.

Planning for positioning paper before
June 2023.

Objective to be part of “"Tranche” 2,
of IP4 from 2024 to 2027.

Blank piece of paper (within IP4
research context and objectives).



What are Autonomous Vehicles?

Source: https://www.marketwatch.com/story/demand-for-driverless-cars-could-boost-uber-to-2016-09-19



Levels of Driving Automation
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LEVELS OF DRIVING AUTOMATION
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AUTOMATION

Manual conftrol. The
human performs all
driving tasks [steening,
acceleration, braking,
el b

DRIVER
ASSISTANCE

The vehicle features a
single automated
system (e.q. it monitors
speed through cruise
control)

PARTIAL
AUTOMATION

ADAS. The vehicle can
perform steering and
acceleration. The
human still monitors all
tasks and can lake
control at any time

COMDITIONAL
AUTOMATION

Enviranmental detection
capabilities. The vehicle
can perfarm mast
driving tasks, but
hurran overnide i shll
required

HIGH
AUTOMATION

The vehicle performs all
driving tasks under
specific circumstances.
Geofencing is required,
Human override is still
an option

FULL
AUTOMATION

The vehicle performs all
driving tasks under all
conditions. Zero human
attention or interaction
i required.

THE HUMAN MOMITORS THE DRIVING EMVIRONMENT

THE AUTOMATED SYSTEM MONITORS THE DRIVING ENVIRONMENT

Source: https://www.synopsys.com/automotive/what-is-autonomous-car.htm/




What are Autonomous Vehicles?

Source: https://www.transdev.com/en/our-
solutions/autonomous-transport/
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Source: https://fluidcodes.com/news/self-
flying-planes-are-here-autonomous-aircraft-
are-the-future/

Source: https://splash247.com/norway-finds-
a-new-autonomous-shipping-champion/



Autonomous Vehicle Technologies

Global Positioning Systems (GPS): Locate Light Detection and Ranging (LIDAR): A 360-degree
the vehicle by using satellites to triangulace its sensor that uses light beams to determine the distance
position. Although GPS has improved since the berween obstacles and the sensor.

2000s, it is only accurate within several meters.

Cameras: Frequently used inexpensive rechnology,

Ultrasonic sensors: Provide short however, complex algorithms are necessary to

distance dara thar are typically used in
parking assistance systems and backup

interpret the image data collecred.

Radio Detection and Ranging
(RADAR): A sensor thar uses radio
waves to determine the distance
between obstacles and the sensor.

WArning systems.

Prebuilt Maps: Sometimes utilized o
correct inaccurate pmiilinning due to
errors that can occur when using GPS
and INS. Given the constraints of
mapping every road and drivable
surface, re|}rir1g on maps limits the
routes an AV can take.

Dedicated Short-Range Communication

(DSRC): Used in Vehicle to Vehicle (V2V) Inertial Navigation Systems (INS):

T_ypicull_y used in combination with
GPS to improve accuracy. INS uses
gyroscopes and accelerometers to

Infrared Sensors: Allow for the
detection of lane markings,
pedestrians, and bicycles that are
hard for other sensors to detect in
low lighting and certain

and Vehicle to Infrastructure (V2I) systems to
send and receive critical data such as road
conditions, congestion, crashes, and possible
rerouting. DSRC enables platooning, a train
of vehicles thar collectively travel together.

environmental conditions.

determine vehicle position,
orientation, and \'q‘.lq:q_;it‘-,.r,

Source: https://css.umich.edu/factsheets/autonomous-vehicles-factsheet



Autonomous Vehicle Connectivity

Network interconnect with Internet
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cooperative ADAS, cooperatwe driving, platooning, remote driving

Transport
. control center

MEC: mobile edge computing; RSU: roadside unit; CUAV: connected unmanned aerial vehicle
CAV: connected and autonomous vehicles; V2V: vehicle to vehicle; V2I: vehicle to infrastructure

Source: http://repository.essex.ac.uk/29078/1/in2020_cmr.pdf
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Electric Vehicles Uptake

EV fleet size
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Source: MoT, New Zealand
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Cumulative number of plug-in vehicles registered in the UK (2012 to date)
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Source: SMMT, OLEV, DfT Statistics. Updated: February 2022 greencar’

Source: https://www.nextgreencar.com/electric-cars/statistics/



Electric Vehicles Market Share

EV % of light registrations
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Source: MoT, New Zealand Annual market share — plug-in market share of new car registrations (2012 to date)
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Source: https://www.nextgreencar.com/electric-cars/statistics/



Electric Vehicle Charging

E-mobility
- How to I'Efl" energy mto an electric vehicle
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Electric chargers H,- refuelmg

There are different ways to “refill” energy into an electric vehicle.
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Source: https://www.powerelectronicsnews.com/wireless-charging-technology-for-evs/



Static Charging Points

Source: https://www.carsguide.com.au/car-advice/is-it-possible-to-charge-electric-cars-wirelessly-85456



Static Charging Points
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Source: https://www.pluglesspower.com/learn/wireless-ev-charging-works-tesla-model-s/



Traffic Speed Charging

Source: htthttps://www.powerelectronicsnews.com/wireless-charging-technology-for-evs/



Traffic Speed Charging

Electric
re-charging
lane

Source: https://www.nbcnews.com/mach/mach/futuristic-roads-may-make-recharging-electric-cars-thing-past-ncnaz766456



Electricity Generation and
Distribution

DOMESTIC USERS
AND BUSINESSES

INDUSTRIAL USERS

Source: https://www.mbie.govt.nz/building-and-energy/energy-and-natural-resources/energy-generation-and-markets/electricity-
market/electricity-industry/



Food for thought....

—
)
)

—

—Hifeeyele-Cost—
torn Opportunities

% Decision - Making Opportunities

Planning Design Construction Operations  Disposal

LIFECYCLE ELEMENTS



Workshop on Autonomous Vehicles
with MoT and NZTA in 2021

« Workshop Topics
— Social Outcomes
— Consumer Preferences
— Human-Machine Interface
— Infrastructure

» Outputs
— Potential Impacts
— Unknowns
— Risks
— Benefits/opportunities



Autonomous Transport and
Seismic Resilience

Potential Impacts

Unknowns
Risks

Benefits/opportunities



Electrification of the Vehicle
Fleet and Seismic Resilience

Potential Impacts

Unknowns
Risks

Benefits/opportunities



Research Topic: What would be the outputs and / or impact of the project? What are the approx. timelines for this work?
Consider direct and indirect

Project Description:

What resources are needed?

How can MoT / WK and Uni of Auckland support this
work (beyond funding)?

Why is the project important for What problem(s) will it What skills and expertise would be needed?
NZ? address? What opportunities
will it create?

Are there current research programs active in this area? How
could these be leveraged?

MoT:
Waka Kotahi

Other:




Thank You



