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PERCENT MILLION ROAD DEATHS OUT OF 3

of U.S. crashes involve deaths worldwide in the U.S. in 2016 and people will be involved
human error. (1 due to vehicle crashes 2.4 million injuries in a drunk drivingcrash
in 2013. in 2015. @ in their lifetime.
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MILLION PERCENT HOURS
Americans age 40 and older of seniors age 65 and older wasted in traffic each year
are blind or have low vision. [ living in car-dependent per person. 17
communities. s

Important Facts About the Current State of Travel

MARICOPA
- Source: “On the Road to Fully Self Driving — Waymo Safety Report”, Waymo, Inc., October 2017
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Presenter
Presentation Notes
Just to make sure everyone understands there are different levels of automation.  Level 5 being fully autonomous which is where Waymo is now operating.  Tesla with the auto pilot feature is level 3 or conditional automation where the drive is real to take control is needed.  

Note the change between level 2 and level 3.  Levels o-2 the driver is monitoring road conditions.  Levels 3 to5 , the AV system is monitoring.
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Presenter
Presentation Notes
We are now entering another era in transportation.  We have an unprecedented array of auto and high tech companies pouring billions of dollars into research and testing.


Automated Vehicle (AV) Technology
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Presenter
Presentation Notes
So let’s talk about the technology a bit.  Disclaimer here that I am not a technical expert in this area but I think many are not aware of how it works and the capabilities.

First, there are two approaches being used to develop AV: Driver assist v. fully AV 
Waymo delivering a Self Driving Platform
Cameras, Radar & LIDAR
Range of LIDAR = 650 feet
Sophisticated AI and machine learning– Real life driving experience supplemented by simulator
Predictive capability
Database of images, signals and other things.   Can detect which way a pedestrian is facing, and whether it’s a child or adult.
Detects sirens (frequency and direction) and understands a flashing red light on top of a vehicle.
Waymo now designing and building their own hardware.  Significant cost reduction and performance enhancement.   LIDAR $75,000 to $7,500 with costs to go lower.
Disengagements: 2015 4 per 5000 miles; now 1 per 5000 miles
3 million road miles so far.  And in 2016 1 billion miles were run in the simulator


How will autonomous vehicles arrive?

Fully Personal Automation Shared Automated/
Autonomous Platooning
Semi-
Autonomous
Driver Shared Mobility

Personally Owned Mobility Fleets
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Presenter
Presentation Notes
This is matrix that is useful in looking at how AV’s might arrive with the four quadrants corresponding to the ownership model (personally owned and mobility fleets like Uber & Lyft and between Level 0 automation to fully autonomous vehicles.


Scenario 2
‘|‘l Rise of the AVs

Scenario 4
AV Domination

B 2)) D
D)) >
D))

—~" Scenario 1

Adopters

2020 2025 2030 2035 2040 2045 2050 2055 2060
A masicona 50% Penetration for Pa rtlal AV by 2030 or Not
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Presenter
Presentation Notes
2030 +/- seems to be a common year for Partial AV/AV reaching 50% penetration.


Why does this
matter?

How does this
effect us?

ord Motor Company Photo
ownloaded 10/16/2017
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Where Self-Driving
Cars Go to Learn

Arizona’s promisaito keep the driverless car industry free of regulations

has attracted dozens of companies, iﬁélnd,i_ng.gb% Waymo and Lyft.

7 By CECILIA KANG NOV. 11, 2017
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Source: New York Times, November 11, 2017. Downloaded November 15, 2017.
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https://www.nytimes.com/2017/11/11/technology/arizona-tech-industry-favorite-self-driving-hub.html

A Unique Opportunity . .. ...but not without risks.

New Travel Choices Increased VMT
Ridesharing ~ | Empty Vehicle Circulation
Reduced Car Ownership i Fight for the Market

Repurposed Parking = - .| Urban Sprawl
Space for Housing # 4 Higher Congestion

Public Space m="—-d lLonger Travel Times

Safer Streets
Cyber Attacks

Improved User Experience :
Privacy Concerns

Efficient Network Management

Higher Efficiency Transit o2 Declined in Transit Use

Lower Operating Costs —_' === Inequity

. . MARICOPA
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. GOVERNMVENTS Source: Future Mobility Research Program, Metropolitan Transportation Commission, San Francisco Bay Area, October 2017. Downloaded November 1, 2017.
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Literature Review Ranges for Key Variables

.. : Energy/

e 3to 13 « +40% to « 0% to « +5% to « -50% to
years +90% +45% +40% +100%
until fully increase in increase in increase in change in
driverless safety. roadway VMT. GHG
vehicles capacity. emissions.
available for
purchase.
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Aggﬂ‘é':ﬁﬁgﬁ;g Source: Future Mobility Research Program, Metropolitan Transportation Commission, San Francisco Bay Area, October 2017. Downloaded November 1, 2017.
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Research

NCHRP

RESEARCH REPORT 845

Advancing Automated

and Connected Vehicles:
Policy and Planning Strategies
for State and Local
Transportation Agencies

T Mesdiowal Aredermivs of
SCIEMCES - ENGINEERING - MEDICINE

TRAMSPORTATICNS BESEARTH BOWAD

. . MARICOPA
4 % ASSOCIATION of
. GOVERNMENTS

NATIONAL
COOPERATIVE
HIGHWAY

RESEARCH
PROGRAM

Strategies to Advance Automated
and Connected Vehicles:

Briefing Document

Az and CVs e coming Wiygshooldlcaee? 1
Regulatary Conbext
How B and TV Could Lead to Positive Socital Ou
Foundationsl Resessch: Social Wilfare and Market Fronomics.
rportance of Somegr Goah s —
Hgh-Lewel Summaries of Policy and Plasning Strategles.

Lo T ——

Pabcy Strategy Semmaries. S — 1

The Matiosal Acadermivs of
SCIEMCES » EMGIMEERIMNG « MEDICINE

Py o b c ]
TRAMSPORTATION RESEARCH BOARD

The National Academies of
Science, Engineering, and
Medicine

Transportation Research
Board

U.S. Department of Transportation = Federal
Highway Administration = Federal Highway
Administration = Federal Transit
Administration = National Highway Traffic
Safety Administration = State Departments
of Transportation = American Association of
State Highway and Transportation Officials =
Association of Metropolitan Planning
Organizations = National Association of
Regional Councils = National League of
Cities
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Potential Benefits
Driving Connected Share Electric
Externality Vehicles Autonomy  Autonomy Fleet
7,
2 f - - - - - L)
= .9 Safety &) = =
SO
m - -
== Congestion = 0 @ @
Q (%)
o
CICJ = Emissions @ @ @ e
5 S
o
U] Land Use @ 0 @ @
I
Mobility & - = &)
N U mm Elderly/Youth Mobility
ew users
B DA Mobility @ Strong () Some © Weakest € Uncertain

Process B oo Choices

. Source: NCHRP Research Report 845, Advancing Automated and Connected Vehicles: Policy and Planning
Llfestyles mm Leisure Pursuits Strategies for State and Local Transportation Officials, Transportation Research Board, The National Academies of
Sciences, Engineering, and Medicine, Washington DC, August 2017.
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= Economic Instruments

=  Fuel Taxes
= Value Added Taxes

— = Vehicle Age Taxes

— = Regulatory Instruments

m— Licensing = Insurance Requirements

IS = Establish/Update Rules of the Road and License
mm  Etnforcement Requirements
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o g = Structure of Private Rights

Autonomous Vehicles

R = Service Provisions
» Information/Education
» Financing/Contracting/Collaboration

Source: NCHRP Research Report 845, Advancing Automated and Connected Vehicles: Policy and Planning
Strategies for State and Local Transportation Officials, Transportation Research Board, The National Academies of
Sciences, Engineering, and Medicine, Washington DC, August 2017.
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Residential

[ Commercial
e IEErd When car ownership fades, this parking garage

will be ready for its next life

Land Use

Safety

g Federal m

Funding

Licensing

Insurance

If fevvar people were to own and drive their own cars, parking lots and garages could be corwerted to other uses. Architecture firm Gensler
illustrated how a parking structure might be turned into offic es. (Gensler)

m By Roger Vincent

Source: Los Angeles Times, April 16, 2017, downloaded October 17, 2017.

Enforcement

Connected and
Autonomous Vehicles

Zoning

= Parking Regulations

Elderly/Youth Mobility
New Users

ADA Mobility

Process =

Career Choices

Lifestyles —

Leisure Pursuits

Social
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Commercial Residential

Land Use gg— —
Retail Institutional

Statewide

Infrastructure
Investments

Transportation ———
Management and

Operations

Safety

Federal &g

Funding

Licensing

Insurance

Enforcement

Connected and
Autonomous Vehicles

Zoning

= Parking Regulations

Elderly/Youth Mobility
New Users

Source: Autonomous Vehicles: A Policy -
Preparation Guide, National League of “ —
Cities, Washington DC, April 19, 2017, :
downloaded October 17, 2017.

ADA Mobility

Process =

Career Choices Autonomous

Vghigle_s
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Leisure Pursuits

Social
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Commercial Residential

Land Use

Institutional
== Statewide

Regional
Transportation
Plan

Infrastructure
Investments

Air Quality
Conformity

Transportation

Regional

Management and
Operations

Transportation
Improvement
Program

Safety

g Federal m

Funding

Licensing
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Enforcement

Connected and
Autonomous Vehicles

Zoning

How will these vehicles
affect our planning
process?

= Parking Regulations

Elderly/Youth Mobility
New Users

ADA Mobility

Process =

Career Choices

Lifestyles —

Leisure Pursuits

Social
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Scenario Planning
CONNECTED VEHICLE/AUTONOMOUS VEHICLE FUTURE

Uncertainty

ﬁ

Future - 2050

Medium:
Widely
1 Deployed

COMMON INFRASTRUCTURE SO

NEEDS AMONG SCENARIOS Vot e

TIME

Today - 2017

: . MARICOPA
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Developing Imagine
MAG'S NEXT REGIONAL TRANSPORTATION PLAN

= Pick a range of scenarios.
= Focus what is in our control.

= Look for collaboration
opportunities.

= Constantly reassess.

= Relax!

Photo source: Fiat-Chrysler, downloaded 10/16/2017.
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Roles for MAG to Consider

= Serve as an information
clearinghouse.

= Evaluate a range of effects on long-
range plans.

= Consider developing guidance
documents, templates, etc. for use
by local governments.

Photo source: Ford Motor Company, downloaded 10/16/2017.
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