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fi Mission

The Office of Operations Research and Development (R&D):

o Continually improves operations-related technology through research,
development, and testing.

« Operations provides for the safe and efficient movement of people and
goods on the Nation’s highways, and seeks to:

» Find solutions that address congestion;

» Find ways to increase the number of people and goods able to safely
travel on different road types; vehicle—infrastructure interactions;

» Develop and deploy new intelligent transportation systems; and

» Understand the impact of automated vehicles on the surface
transportation system.



Organizational Structure

Office of Operations
Research and
Development

Technical Direction
Group

STOL

Transportation
Enabling Technologies
Team

Transportation

Operations
Applications Team

Federal Staff — 12 on-site, 1 selectee, 1 vacancy
Contract Staff — 1 Admin Aide, ~20 FTE for Contract Research

Provide corporate support for HRDO, to include: coordinate
development of Annual Modal Research Plan, maintain budget,
process Procurement Requests, maintain website, and
manage Saxton Transportation Operations Lab (STOL).

Enable research, development, and validation of new concepts
prior to committing to larger scale research.

Conduct research on development and integration of advanced
technologies that enable transportation system mobility and
safety improvements, with an emphasis on automated vehicles.

Conduct research related to the application of new technologies
in the areas of ITS, connected vehicles, and cooperative
automation to improve transportation operations.



( Funding

e FY 18

» HRD/TIDP — $5.62 million
o $499,000 carryover

> ITS JPO — $12.5million

> EAR-$126K

e FY 19

» HRD/TIDP — $4.2 million
o $600,000 carryover

> ITS-JPO — $10.0 million

» EAR-$966K




/78 Focus Areas

Analysis, Modeling, and Simulation (AMS):

* Introduction of Connected and Automated Vehicles (CAV) will impact the
system.

 AMS tools must be updated in order to assess the impacts (CAV AMS).

Next Generation Traffic Management Systems (NextGen TMSS):

 New technologies provide opportunity to transform traffic management.
e Guidance needed to help public agencies plan for the transition.

Cooperative-Automated Driving System (CADS) Applications:

 Introduction of Connected and Automated Vehicles will impact the system.
 AMS tools must be updated in order to assess the impacts.



7 a CAV AMS

Source: FHWA

Mission: Develop and
disseminate AMS tools
that incorporate CAV
technologies and
Increase the appropriate
application of these tools
through guidance.




Performance
Measures
Throughput

Flow Stability
Dynamic Travel Time

Transportation
System Attributes
Comfort

Safety

© 2018 Hani Mahmassani.

CAV AMS — Framework

Demand Changes

Arti\rir\r Choices

Engagerment

Travel Choices

Mode
Characteristics

New Mobility
Operation Scenarios

Trips Origin - Destination
Modes
Departure Times

MNew Mobility
Options
CAVs and SAV
fleets
New Mobiliby
Operations
SAV Transit

Supply Changes

Infrastructure
Changes

W21 Configuration

System Configuration
Operational Scenarios

Isolated Manual Driver

Behawior

Acceleration Choice/Car

Following
Lane Changing
Multilane interactions

Operational Performance (Flow Simulation)
Integrated Traffic-Telecom Simulation Platform

Connected Manual Driver

Connectivity L
Acceleratio
Following
Lane Changing

Wireless Telecommunications

£l re-:h.r'.:ul-,':u['-,-
ensor Performance/Range

Foel i il

Responce to Contral Actions

Isolated Automated Driver

Connected Automated
Dwiver Behavior

Automation
Acceleration Choice/Car Following
Lane Changing

Heterogeneous Traffic Interactions

Different .&l_!tnmatmn,"i_"nnnr_li_'.hwty Levels
Special Control Algorithms using Data Generated by CAV
Adwvanced Algorithms for Traffic Signal Control

DEMs

Updated
Robotic Logic
for Self-Driving

Cars
{if applicable)

External \

Factors

Weather

inckdents
Special Evenis
Work Zones

SAV: Shared automotive vehicles. V2I: Vehicle-to-infrastructure. CAV: Connected automated vehicles.
OEMSs: Original equipment manufacturer. V2V: Vehicle-to-vehicle
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CAV AMS — Next Step
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’/‘ NextGen TMS

Mission: To transform the active
management and operation of
the surface transportation
system by using emerging
sources of data, enabling
technologies, and the next
generation of traffic management
systems and centers.

Source: FHWA



’/‘ NextGen TMS — Al

Use Al incident detection
and data collection versus
conventional algorithms.

Traffic
Management

Sensor Datasets that offer continuous
Detection video and sensor reading data.

Explore Al machine learning to
enable independent mobility for
people with disabilities.

Pedestrian
Accessibility

Equip vehicles and infrastructure @&
with the ability to enable safer =
and more efficient movement of Source: FHWA
people and goods.
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a CADS Applications

Mission: To lead the
R&D of freeway and
arterial applications
for cooperative
automated driving
technologies.

Truck platooning can lead
to 10% fuel savings.

Use V2I communication to
enable vehicles to travel
along signalized arterials
more efficiently, reducing
fuel consumption at
intersections by 20%.

Source: FHWA

More than double capacity of existing
lanes with light vehicle platooning.



/74 CADS Applications - CARMA

CA-MNNPIlatform CA-MNNCloud

“Automated Vehicles “Infrastructure Supporting
working together” or Enabling Automation”
Vehicle based Infrastructure based
platform built on platform built in a

Autoware Cloud Environment
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Basic Travel Weather

A

Traffic Incident
Management (TIM

Work Zones
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Example scenarios:

Source: FHWA.

Example scenarios:

Source: FHWA.

Example scenarios:

Source: FHWA.

Example scenarios:

» Engagein a platoon » Reduced command » Reduced command » Reduced command
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defined by a
geofence.

Leader maintains
safe time gap.

Followers maintain
interplatoon time
gap.

Platoon size of two
to five cars per lane.

Possible maneuvers
with other CADS-
equipped vehicles.

speed entering work
zone.

Defined by a
stationary geofence.

Lane change
assignment prior to
entering work zone.

Maintain safe time
gap thoughtthe
work zone.

Possible maneuvers
with other CADS-
equipped vehicles.

speed entering low
visibility weather.

Defined by a
dynamic geofence.

Engage in larger
time gap.

Maintain lane
guidance.

Possible
maneuvers with
other CADS-
equipped vehicles.

speed entering
traffic incident
event.

= Determined by
infield geofence.

» Lane changeto
provide space for
first responders.

= Possible
maneuvers with
other CADS-
equipped vehicles.




o CADS Applications — CARMA Collaborative

National Leadership

USDOT

FHWA, FMCSA, ITSIPO

Public Sector |

State DOTs, MPOs, Other ' M |\

Federal Agencies, AAS HTO, Collaborate. Innovate!
ITE, ITS-A, etc.

Industry

OEMs, Tier 1 Suppliers,
Small Business

CARMA COLLABORATIVE

Academia

UTGCs, Universities,
Research Organizations




CARNAN 2020
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States engaging FHWA o learn
more about CARMA with interest
add to research program

States with research
vehicles that are
CARMA-compatible

States with or committed
to acquiring CARMA on
their automated vehicle



a Questions?

AUTOMATED VEHICLES WORKING TOGETHER
—

Source: FHWA
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