AV Data - More Questions Than Answers
(and lots of opportunities!)
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But first....there’s ALWAYS another business model...

e First % of book is free - pay to unlock ending
e Pay per 1,000 words — o
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Mobility & Data Touches the Entire City
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Common Themes Globally but Differing Priorities

Interaction with Transit

Impact on suburbs (sprawl, health)

Jobs impact

VMT tax - ZOV/SOV
Curb rules

Privacy (GDPR)

Technology, innovation and its attendant wealth creation should not
be considered from a purely domestic point of view...the incalculable
value of a global perspective.

Naveen Jain, Moonshots



Data Everywhere Already

THE COMING FLOOD OF DATAIN AUTONOMOUS VEHICLES

° Driverless cars are
estimated to each create

approximately 4TB of RABAR som GPS
data per day -10-100 kB ~]qmm}(8 i

e Acontemporary car PER SECOND PER SECOND

already creates upto
250Gb per day

LIDAR

e Micromobility & Ride ~2()-40) | Hi N ) ~10-70 MB
sharing - Uber/Lyft, \"._‘A - et 4 : PER SECOND
shared bikes and & 2 )
scooters collect data




Sensors Everywhere

Data Gathering

e Every digital interaction - app open, tap, dwell time, network traffic
(LTE/SG/WiFi)

Location

Occupancy

loT (Tire Pressures, Engine Components)

ADAS & AV Perception sensors - Radar, Lidar, Sonar, Cameras

Data use (Individual & Aggregate):

e Behaviour - ML to spot patterns
e Commerce
e Digital Twins



Would You Like Your Usual? Cui Bono?
- |

Hey Google, let’s go to work

e  Surelet's go

The best way to get to work is via
the 101-north

Do you want your usual Americano at b:s.
your regular pickup location?

Alright, | put your order in
and it will be ready soon. Enjoy!

e Here is the latest news.
®



Privacy

Guidance for Drivers on @ C? kel
c Data Protection
Commission

the Use of Dash Cams

Who owns what data?

The use of dashboard-mounted video recording systems - ‘dash cams' - has increased
in recent years as devices have become more affordable and of higher quality. Reasons
for installing a dash cam in a vehicle appear to range from mitigating personal security
concerns to having a means to establish liability in the event of an accident. Today,
some insurance companies are offering discounts on policies to drivers who purchase a
dash cam (whether they install/use it, or not).

Dash cams can be outward-only facing and record video of the road ahead. Equally,
versions exist that record both audio and video, and that record both inside the vehicle
and the road outside. Clearly, where both video and/or audio of individuals in a vehicle
(typically a taxi or bus) is recorded, or where video of a road user captured by an
outward-facing dash cam is recorded, data protection implications may arise and it is
important that drivers who install dash cam understand their obligations under data
protection legislation.

Status of the Operator of a Dash Cam

EU data protection legislation recognises those who collect and process personal
information of individuals (including images and voice recordings of people) as either
“data controllers” or “data processors”. Clearly, in an everyday context, many of us
process the personal information of our family and friends in many different scenarios.
The legislation exempts this latter kind of processing under what is known as a
“household exemption”. This makes common sense.

However, case law from the highest Court in the EU makes it clear that this exemption
must be construed narrowly. In its judgment in the case of Rynes vs Urad (2014), the
Court of Justice of the European Union (CJEU) considered that:




Data: The Urban Perspective

LA DoT Mobility Data Specification (MDS)
8 scooter/bike companies 36,000 vehicles

Provider API, enables mobility companies to send information about individual devices directly to the city. Information about the start,
end, and route of each dockless vehicle trip, accurate within a few hundred feet. Whether the vehicle is broken, out of power, or in the

process of being “rebalanced” (that is, being moved to another part of the city).

Agency API. It enables a city to instantly send digital information and instructions directly to private mobility companies. It allows the city
to alert companies to events like a crash or a parade, and to notify companies of vehicles that are illegally parked. In theory, it could also

allow cities to adjust pricing (like scooter fees) to incentivize mobility companies’ behavior.

Opposition from Uber and EFF but adopted by several other cities



Curb data

Tolls, Curbs, Parking, Bike Share
Real time regulation data
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Data Can Tell You Unexpected Things

Zero miIeS trave”ed & theverge.com/2019/7/5/20683 n-car-sharing-renting-not-driving-private-space-orix-times24

0683406/japa
$4 for 30 mins THEVERGE  7tCh - REVIEWS - SCIENCE - CREATORS - ENTERTAINMENT - VIDED  MORE 2

Remain in parking space

TLOR TRANSPORTATION CARS

People in Japan are renting cars but not driving

+Naps them

5 Work ‘Traveled no distance’

\ Storage By Andew 3. Havkins | @ancyiayhavk | 35, 2019, 34pm EDT
Charge phones £ oW o
Eat Y
Talk on the phone

gyWatch TV

# Dress up for halloween




Business Model: Intel's Passenger Economy 2017

Welcome to the

Passenger
Economy

In the near future, people everywhere will leave the driving to
autonomous vehicles. That one simple fact will soon create one of
the greatest economic opportunities of the twenty-first century.

——w
+ EER [} L v 4 $
Conservative estimate Reduction in public safety Amount of cash freed up
of lives saved worldwide costs related to traffic in the US by passengers
due to autonomous accidents between foregoing car ownership.**
wvehicles 2035-2045.** 2034-2045.""

This extra time and money will want somewhere to go.

THE USD 7 TRILLION FUTURE BY 2050
USD 3 TRILLION

\ ISD'200 BILLION
USD 3.7 TRILLION

ACHIEVING CRITICAL MAAS &=

URBANIZATION

@  PASSENGERECONDMY IN 2030

vericLe skARING = USD 800 BILLION
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Coopetition?

VW & Ford to work together




Baidu Apollo Open Platform

Cooperation Apollo Fund Developer Center
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Open Source Data

N U S C E N E S by APTIV Dataset v Getting started v Tasks v About v

Igps/rikfix.pose.pose position.y

gus':engs_ls & publiclafge:scale

aufonomous dnving At epable:

challenging urban driving Sftuatip
\ » .sensor;suite of areal self-driving cal

Cruise (https://medium.com/cruise/webviz-fb5f77ebe52b) Aptiv (https://www.nuscenes.org/)



https://medium.com/cruise/webviz-fb5f77ebe52b
https://www.nuscenes.org/

3,000 driving scenes and 16 hours of video data

W

WAYMO

Open

Dataset

Waymo is inviting the research community
to join us in accelerating the development

"I _AWEINIIOF
SAN FRANGIS
" AVEINIE”

of machine perception and self-driving
technology with the release of a high-
quality set of multimodal sensor data for
autonomous driving.

The Waymo Open Dataset will be available
soon. Sign up here to receive an update as

soon as it’s available.




AV Data Monetization

Will the owners of RoboTaxis sell data about their passengers

e to advertisers?
e to businesses wishing to influence the route the car chooses?

Or will Robocars bring calls for a more private travel experience akin to Incognito
Mode on web browsers?



Waymo WiFi/Music Waymo is testing free WiFiin [
its self-driving taxis

Brittany A. Roston

In car experience will be
important

But what about privacy? QoS?

Waymo is aiming to make its autonomous taxis even more appealing by adding
WiFi connectivity in them, according to a new report. The WiFi option would
enable passengers to use their gadgets without relying on their own mobile
service, potentially appealing to customers who want to spend their commuting
time getting work done.



Final Thoughts...

e Mobility data interacts with a lot of stakeholders, who move at different paces with differing agenda:
City authorities

Interest groups

Public perception

Commercial interests

@)

oF ©) O]

e  Priorities vary globally:

O —— LISk

o  Transit

o  Accessibility
o  Connectivity
o Data

e And all of this will happen under the microscope of social media commentary, and against the backdrop of litigation
that previous technological advances did not endure.

e Don'’t forget the lack of familiarity with the tech outside of SV and testing towns



Thank You! And Good Luck!!

Contact
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david.kerrigan@gmail.com
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will Change the World AR e on
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! New 5 part series “Waiting for the Robocars” now on Medium!
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Further Reading

https://connectedautomateddriving.eu/library/

https://issuu.com/sasakiassociates/docs/shiftin ears 20180531 - issue

https://sidewalklabs.com/blog/av-event/

https://ixn.intersection.com/with-autonomous-vehicles-its-not-about-the-journe
821fa92b

-it-s-about-the-destination-6bdc

https://assets.kpmag/content/dam/kpma/xx/pdf/2019/02/2019-autonomous-vehicles-readiness-index.pdf

https://www.gov.uk/government/publications/future-of-mobility-urban-strategy

https://nacto.org/publication/bau/blueprint-for-autonomous-urbanism/


https://connectedautomateddriving.eu/library/
https://hackernoon.com/autonomous-car-pricing-will-turn-your-town-into-a-science-experiment-a7b797734df6
https://issuu.com/sasakiassociates/docs/shifting_gears_20180531_-_issue
https://sidewalklabs.com/blog/av-event/
https://ixn.intersection.com/with-autonomous-vehicles-its-not-about-the-journey-it-s-about-the-destination-6bdc821fa92b
https://ixn.intersection.com/with-autonomous-vehicles-its-not-about-the-journey-it-s-about-the-destination-6bdc821fa92b
https://assets.kpmg/content/dam/kpmg/xx/pdf/2019/02/2019-autonomous-vehicles-readiness-index.pdf
https://www.gov.uk/government/publications/future-of-mobility-urban-strategy
https://nacto.org/publication/bau/blueprint-for-autonomous-urbanism/

Questions?



