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Disclaimer

» The views and opinions expressed in this
presentation are those of the author and do
not necessarily reflect the official policy or
position of any other agency, employer or
organization.

« Allinformation presented is general in nature
and does not take into account your personal
or organization’s situation.

» Allinformation is provided without guarantee
on the part of the presenter.

* The presenter disclaims any liability in
connection with the use of this information.
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Some things have changed... and some things haven'’t

Carmageddon
2017
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Introductions Introduction to an

_ Key components,
autonomous vehicle

including talent

Current state of play The future?
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Robotics, Automation & Autonomous Vehicles at QUT

AR M ARC Industrial

' % Transformation Training
Advanced Robotics .
- for Manufacturing  Centre for Collaborative

Robotics in Advanced
H U B Manufacturing

Australian Research Council’s
ARC Industrial Special Research Initiative for
Transformation Excellence in Antarctic Science:
Training Centre Securing Antarctica’s
for Joint Environmental Future’ (SAEF)
Biomechanics

research program
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Collaborations and Connections with Over 100 Leading
International Companies, Startups and Universities
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Specific (Public) AV-related Projects & Activity
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Extensive Access to AV Companies over a Decade
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Brief Introduction to an Autonomous Vehicle
\

https://lwww.theverge.com/2016/9/28/13076948/self-driving-
car-poll-autonomy-kelley-blue-book
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Self-Driving Cars

\/
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Why?
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The Picture is Not That Simple

Image from: https://en.wikipedia.org/wiki/List of countries by traffic-related death rate#/media/File:Road _traffic accidents world map - Death - WH02013.svg
https://en.wikipedia.org/wiki/List_of countries by total wealth#/media/File:Countries by total wealth(billions_USD). Credit Suisse 2018.png
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Components






GPS

Provides position, good for

journey planning

* Satellite-based, not 100%
reliable (tunnels, urban
canyons)

e “Autonomy-enabling” still not
universally available (drop
outs, accuracy, latency)

* Almost universal assumption

that it can’t be used as

primary source of positioning
information




RADAR

* Can see through fog, smoke,
some rain

* Coarse resolution, no fine
detail

*  Primarily used for collision
safety with people, vehicles
and the environment

* Moderate to expensive price

http://www.dailymail.co.uk/sciencetech/article-2288472/Volvo-unveils-scanner-automatically-slam-brakes-detects-cyclist-wobbling-cars-path.html -




LIDAR

In-car photo by Michael Milford. Google Self-driving Car, Velodyne

3D scan of range to all line of
sight objects in all directions
Medium resolution, high
range accuracy

Disrupted by heavy rain,
particulates

Good for detecting vehicles,
pedestrians, mapping and
positioning

Expensive




Still some innovation in the area e.g. Baraja
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Richest source of information

High resolution

Ranging to objects difficult

Affected by environmental conditions
(day-night, weather, atmospheric
conditions)

Relatively cheap




A range of other sensors

Accelerometers, IMUs

Sonar, throttle, fuel mix,
power draw, all sorts of other

instrumentation
Wheel encoders
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Example Sensor
Configurations
(all captured on
public roads or
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nuro

QUT Centre for Robotics



QUT Centre for Robotics



NN NN NS Ny

>

QUT Centre for Robotics



Onboard Driving Intelligence

QUT Centre for Robotics



Positioning and
Localisation
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Scene Understanding

QUT Centre for Robotics 123rf.com / Maxim Popov



Deep Learning - Modern Neural Network-based Al
Networks can have thousands of layers

Bio-inspired
onlyina
very loose
sense

Data in
Recognition / description
/ understanding out

http://www.extremetech.com/wp-content/uploads/2015/07/NeuralNetwork.png
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Navigation and Control
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High Profile Incidents and Low Profile Benefits

123rf.com / Tomasz Wyszolmirski
https:/lwww.forbes.com/sites/bradtempleton/2019/05/03/lawsuit-over-tesla-autopilot-fatality-unlikely-to-win-but-it-uncovers-real-issues/#57b4a8f76034
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The Big Challenge: Human Interaction




Car Al Example: Extreme “Corner Cases”




Onflow Effects
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Consolidation
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Consolidation of Key Players
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But New Players Are Still Emerging and Funding is Still There!
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Traditional Automotive is Quietly Persisting

« Limited autonomy feature set can help differentiate
automotive product from competitors

* Possibly more solvable technically

« Easier to compete with “limited” budgets and
Investment
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Diversification, Pivots and Specialization
and Current Narratives
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Niche Area Play Example: Nuro.Al

=

* Automated delivery

» Partnering with major
supermarket and food chains

* Point of differentiation:
several exploitable
advantages with no
passengers
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The (Commercial) AV Holy Grail:
Widespread, unrestricted Level
4+ Autonomous Vehicles

If technology
doesn’t bridge the

gap to feasible
Level 4+ AVs



“Fallback” Scenarios
Autonomous Autonomous delivery
4 Nicles
These are
nowhere near as
lucrative...

what are the ehicles in off-
implications of |9, defence,
these fallback  [iculture

scenarios?

- J

123rf.com / Nataliia‘Natykach / macrovector / rclassenlayouts
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An Incredible Landscape for Talent in the Field

Known as “Funny

Money” in the industry
]

A~
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The Talent Flow is Changing “Somewhat”
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The Classic Hype Cycle Implicitly Assumes Eventual Success

Attribution: Jeremykemp at English Wikipedia
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Progress Charts — Typical Technology

Perfection

Financially viable threshold #2 e.g. offline
voice recognltlon for smartphones

Financially viable threshold #1 e.g. cloud-
based voice recognition for smartphones

Performance

—

Timeframe
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Progress Charts — General AV Technology

Near-perfection

Financially viableihreshold #3 e.g. slow
speed autonomous dellvery vehicles?

Financially viable threshold #2 e.g.
autonomous vehicles in mines

Financially viable threshold #1 limited
autonomous vehicles in logistics, ports

Performance
|
|
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Timeframe
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Progress Charts — Widespread, Passenger-Carrying Robotaxis

Financially viable threshold #1 Near-perfection

|

 Incredible resources devoted
to bridging this gap

« Uncertainty and disagreement
how to bridge this gap

* Uncertainty in how to assess
how large or small this gap is!

—

Timeframe
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Performance




COMING
SOON!
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