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The Future of Mobility

How do we get there from here?



Agenda

Emerging Technologies
-Automatec
-Connectec
-Electric

New Mobility Service Models
-Shared

Deployment and Adoption




'I{ b

-

' . . ‘ ,.'.
»

CENTER FOR AUTOMOTIVE RESEAREHYH—-----o-o—-or-o-—----



Automated
VehicleSystems

Influenceghe lateral
and/or longitudinal
motion of a vehicle
beyond what a human
driver directlycontrols

/ Feedback \

* Sensors

. * Software .
* Driver Input e Processors * Powertrain
* Connected- * Brake

vehicle Data " Digital Maps * Steering




SAE J3016 Levels of Driving Automation

What does the
human in the
driver’s seat
have to do?

What do these
features do?
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You are driving whenever these driver support features You are not driving when these automated driving
are engaged - even if your feet are off the pedals and features are engaged - even if you are seated in
you are not steering “the driver’s seat”

You must constantly supervise these support features; When the feature These automated driving features
you must steer, brake or accelerate as needed to requests, will not require you to take

maintain safety you must drive over driving

These are driver support features These are automated driving features

These features These features These features These features can drive the vehicle This feature
are limited provide provide under limited conditions and will can drive the
to providing steering steering not operate unless all required vehicle under

warnings and OR brake/ AND brake/ conditions are met all conditions
momentary acceleration acceleration
assistance support to support to
the driver the driver




Sensors for Automated Driving and ADAS

Relative strengths

Requirement Camera Radar Lidar 1 = Prohibitive
Large Object (Vehicle) Detection 4 g; ng;%';
Medium Object (Pedestrian) Detection 4 = Promising
Small Object (Cat) Detection > = Proven
Object Location/Distance Estimation _

Highly capable

Radial Velocity Estimation

Object Classification

Low Light

Weather OcclusiofFog/Precipitatioh

Direct Sun

Recognize Lane Markings and Road Signs
Localization and Mapping

systems will likely
require all three.
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Connected and Automated Vehicle System Integration

Both automated and connected vehicle systems are
necessary for autonomous vehicles.

Connectivity is needed for:

A Trip requests

A Map and Software Updates

A Remote Assistance

A Live Traffic and Other Data for Dynamic Routing
A Venhicle Health Monitoring
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Electrification

Slow but steady adoption of electric
vehicles due to:

AAdvanced battery technology
AGlobal efforts to reduce emissions
Alncreased consumer interest

The electrification of the fleet will
Impact cities and regions:
ADemands on power grid
ANew charging stations
ADecommissioning of gas stations
AReduced gas tax revenue

Potential synergies with automation
and connectivity



Consumeftated Preferenctr Next Vehicle, 2018

2% 2% 3% 1% 8% 18% 4% 4% 4% 3% 3% 5% 1% 8% 5%

South United United Canada India Brazil Southeast Germany Belgium Framce Mexico Republic  Japan Icaly China
Africa  States Kingdom Asia of Korea

B Gasoline/diesel (ICE) [ Hybrid electric (HEV) [ Battery electric (BEV) [Jj Other

Mote: 'Other’ category includes ethanol, compressed natural gas, and hydrogen fuel cell.

Source: 2018 Deloitte global automotive consustady



New Mobility Service Models

CENTER FOR AUTOMOTIVE RESEARGH




Mobility

Not justtransportation It isaccesgo transportation options that are:
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Why Mobility?

A Personal vehicles are
expensive and inconvenient
In urban areas.

A Urban areas designed to
accommodate personal
vehicles are restrictive
towards other uses.

A Personal vehicles contribute
substantially to negative
health and environmental
Impacts.




Why Mobility?

A
A

To

Personal vehicles are parked 95% of the time on
average

Cruising to find open curbide parking can
contribute substantially to traffic congestion in
urban areas

Parkings among the lowest values of lainde in
urban areas

Urban parking subsidized through variausans

What else might be done with urban space now
reserved for parked cars?

The newest hot coworking
space costs just $2.25 an
hour, because it is a parking
spot

WePark shows that in cities like San Francisco, coworking is unaffordable

to many, and the sheer volume of free space allocated to parked cars
could be put to much better use.
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Mobility Services

AChanging customer relationships
APackages suited to individual needs

ADisruption of product planning
development andsales processes

RIDEHAILING CARSHARING MICROTRANSIT
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RIDESHARING BIKESHARING MOBILITAS
A-SERVICE




