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What We Are

» Global enterprise

— Applying science and
technology to real-world

problems
. : » Generates $6.5 billion
—Managing machinery of annually in global R&D
scientific discovery and 5 o 3
innovation  DVEISEES 22,

employees in 120 locations
— Creating commercial value by worldwide

bringing new technologies to
International marketplace

« Non-profit, charitable trust
formed by Will of Gordon s
Batte”e In 1925 L el ."\\20 International

Locations
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Coming to

“Connected Cars”

“Connected Vehicles”

Grips with Terminology

“Autonomous Vehicles”

Business Sensitive

Generally refers to
vehicles with
Cellular
Connectivity

e “On-Star”
e “WiFi On-
Board”

Describes the
ability for a vehicle
to access the
Internet while in
motion

Vehicles equipped with a
special WiFi Radio
operating on the 5.9 Ghz
Spectrum
* Includes in-vehicle
radios (OBE
* Includes roadside
radios (RSE)

“Dedicated Short Range
Communications or
DSRC”
Vehicle-to-Venhicle (V2V)
Venhicle-to-Infrastructure
(V2I)

Venhicles with
embedded sensors that
can operate “by
themselves”
 Radar, Lidar,
Optical, etc. are
Sensors

“Super-Cruise”
“Forward Collision
Warning”

“Parking Assist”



Connected Car Concepts

Smartphone Connectivity and
Automotive WiFi Infotainment Extensions

Google’s
Auto Android
Installed in
Hyundai
Sonata

Source: CHRISTIE HEMM
KLOK/WIRED

Audi Connect

Fiat Group Apple
Carplay
Ford — “Bring your own Available in
Access Point” Several
Makes/
Tesla — OTA Updates Models

Source: Apple



Connected Vehicle Concepts
Vehicle Hardware

Security system
Provides and verifies V2V security certificates to ensure trust between vehicles
QL‘ \ﬂ\
GPS, DSRC
antennae

In-vehicle components

Dedicated Short Range GPS receiver
Communications - Provides vehicle position [
Driver-vehicle
(DSRC) radio and time to DSRC radio interface
Receives and transmits + Provides timekeaping Generates waming
data through antennae signal for applications issued to driver

s

Memory Safety application Vehicle's internal
Stores security certificates, alectronic control unit communications network
application data, and Runs safety applications Existing network that
other information interconnects components

Sources: Crash Avoidance Metrics Partnership and GAD




Connected Vehicle Concepts
Roadside Hardware




Connected Vehicle Concepts (cont.)
Software Applications




Autonomous Vehicle Concepts

Self Driving Cars SSeIfE[mvmg Transit Vehicles

Source: Motor Authority

Driver Assist
Technologies

Source: Bankrate



WIill Connected Vehicles Become
Adopted (and When)?

* NHTSA issued Advance
Notice of Proposed
Rulemaking in 2014

 Official Notice of Proposed
Rulemaking expected at
any time.

* Will likely require DSRC in

all new Light-Duty Venhicles

by 2025 FAST Act’s Advanced
Transportation and Congestion
Management Technology
Deployment grant program



The Big Question on Autonomous
Vehicles...When?

$300,000

$250,000 -

$200,000 -

$150,000 -

$100,000 -

$50,000 -

Cost for Fully Autonomous Vehicle Technology

———r——————
2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036

st N

Driver Assisted Tech Pilot and Test High-End Non-Luxury
Level 1-2 Automation Deployments  Vehicle Fleets  Vehicle Fleets

$-




Columbus Smart City Challenge

e Columbus is one of
seven city finalists

e $40M Grant from US
DOT

* Technology
Deployment

= 6 AV’S

= 10 Truck Platooning
Vehicles




US 33 CV/AV On-Road Test Bed
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BEN PIERCE
PIERCEB@BATTELLE.ORG
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to undo our past mistakes.

« ROADWAY NETWORKS
e NEIGHBORHOOD PLANNING
o SITE DESIGN







Total Crashes per year in US

% human cause as primary factor
Economic Costs of U.S. Crashes

% of U.S. GDP

Total Fatal & Injurious Crashes per Year in U.S
Fatal Crashes per year in U.S.

5.5 million
93%

$300 billions
2%

2.22 million
32,367




AV penetration rate:

Lives saved 1,100
Fewer Crashes 211,000
Travel Time Savings 756

(in million hours)

Fuel Savings 102
(in million gallons)

9,600
1,800,000
1680

224

21,700
4,220,000
27172

124
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Probability of Adopting the
"Owner" Model of Usage
















26.3 acres
24.9% of site



Streets & Access
19.4 acres
18.0% of site



19.9 acres
(2,000,000 s.f.)
18.9% of site



Parking
40.3 acres
38.3% of site
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