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Research Areas
•
•
•
•
•
•

Cooperative Automation
Transportation Systems Management and Operations (TSM&O)
Vehicle-to-Infrastructure (V2I)
Analysis, Modeling and Simulation (AMS)
Accessible Transportation Technologies Research Initiative (ATTRI)
Weather and Work Zone

Cooperative Automation
Purpose: Cooperative automated driving systems (CADS) safely improve the operational efficiency of
our Nation’s urban and rural roadways.
Goal: Enable and accelerate the development and deployment of automated vehicles; ensure safe and
efficient operations of emerging technologies and systems; and maximize public benefits by leveraging
connected vehicle technologies, infrastructure-based solutions, and other approaches.
Research Needs:
•

Analyses based upon naturalistic data of response times and vehicle speeds and following distances
when discharging from signalized intersections

•

Research the capability of cooperative automation to address basic freeway travel use cases,
building on FHWA platooning research
•

For example, exploring safe following distances in platoon to maximize capacity of new and
existing infrastructure

•

Investigate the capability of cooperative automation to address a work zone use case

•

Explore the capability of cooperative automation to address a weather use case

•

Study the capability of cooperative automation to address a traffic incident management use case

Cooperative Automation Research for
Mobility Applications (CARMA)
•

FHWA’s open source code used to test Cooperative Driving
Automation System applications (i.e. Platooning, Speed
Harmonization, Lane Changing, etc.)

•

Developed on
(Robot Operating System), a flexible
framework for writing software, to develop a innovative approach to
collaborate with leading researchers.

– ROS has become a popular open source robotics framework, and
is widely used for automated vehicle development.
– ROS is a collection of tools, libraries, and conventions that aim to
simplify the task of creating complex and robust robot behavior.
•

Version 1 of the code will be published on

repository Fall 2018.

Cooperative Automated Driving Technology
Single vehicle ADS vs Multi-vehicle CADS: Platooning (SAE Level 1)
Preliminary Results and Benefits
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Transportation Systems Management
and Operations (TSM&O)
Purpose: Improving systems management and operation through the
integration of advanced technologies.
Goal: Address transportation issues to deliver safer travel, more free time,
improved reliability, less wasted fuel and cleaner air by deploying advanced
technologies, tools and methods to transition from legacy technology to the
next generation of traffic management systems (TMSs) and centers (TMCs).
Research Needs:
• Integrating emerging sources of data and advanced technologies into
traffic management and control
• Integrating travelers using connected devices into traffic management
and control
• Developing and operating the next generation of traffic management
systems and traffic management centers

Vehicle-to-Infrastructure (V2I)
Purpose: Connected infrastructure enabling cooperative automation.
Goal: Integrate infrastructure-based technologies into connected ecosystems
to optimize the safety and mobility performance of the transportation
network.
Research Need:
• Continue to develop applications for infrastructure owners and operators
(IOO) that leverage the full potential of V2I communication to better inform
travelers, enhance operational practices and transform surface
transportation systems management
•

Many research projects have been completed, and current research needs
relate to the deployment of multiple applications and development of additional
functionality

• Algorithms to predict queue length at signalized intersections based upon
infrastructure sensing

Analysis, Modeling and Simulation (AMS)
Purpose: Supports investment decisions for the transportation system.
Goal: Estimate and evaluate the impacts of emerging technologies, data sources and alternative
strategies; develop AMS tools for researchers and practitioners; collaborate with industry partners to
adopt these AMS capabilities in commercial software; and provide implementation guidance.
Research Needs
• Optimization models to balance supply and demand for a major section of a freeway system
(including managed lanes) where input traffic varies stochastically but can be controlled (and queued
as needed) at some entry points
• Simulation analyses of new strategies for accommodating variable and higher traffic flows from
freeways, including platoons of automated vehicles, as they discharge into the surface street system
• Hardware-in-the-Loop experiment for performance analysis of automated vehicles (AV)
• Trajectory level investigation of recurring bottleneck for calibration and cost-effective remedies
• Multi-resolution modeling in traffic analysis
• Analyzing naturalistic driving study (NDS) data for driver behaviors

Accessible Transportation Technologies
Research Initiative (ATTRI)
Purpose: Develop and implement transformative applications to improve mobility
options for all travelers, particularly those with disabilities.
Goal: Expand awareness of technologies that enable independent
multimodal travel by people of all abilities and the impacts of that improved mobility.
The accessibility of a complete trip can be defined in terms of:
• An individual’s ability to go from origin to destination without gaps in the travel chain
• The links of which include trip planning, travel to station/stop use, boarding vehicles,
using vehicles, leaving vehicles, using the stop or transferring, and travel to
destination after leaving the station/stop
•

If access to one link is not accessible, then access to subsequent links become broken, and
trip cannot be completed

Accessible Transportation Technologies
Research Initiative (ATTRI) Research Needs
Policy
•

Baseline costs of trips not taken due to mobility barriers and assess potential impacts of reducing those barriers

•

Economic assessment to quantify the costs/benefits of making different legs of the complete trip accessible, followed by an
overarching assessment of the impact of complete trip accessibility on access to jobs/education/healthcare/recreation/etc.

Technology
•

Research and develop technologies that utilize virtual and augmented reality to enhance real-time navigation of unfamiliar
or complex environments, such as transit stations, and provide pre-trip training and virtualization opportunities to decrease
difficulties in navigating new environments

•

Research and develop automated and robotic solutions for improved personal mobility
•

•

For example, automated vehicle designs for people with disabilities, robotic solutions for improved sidewalk mobility, or personal
assistant robotics

Research and develop technologies that use artificial intelligence, machine learning, and machine vision to enhance realtime and dynamic routing capabilities for people with disabilities

Complete Trip
•

Research the barriers to adoption of technologies and factors that increase adoption of technology by people with
disabilities
•

•

Investigate policy or other actions that can be implemented to accelerate adoption of accessible transportation applications

Study the state of industry and research in its ability to achieve the complete trip vision
•

Identify technology readiness, maturity models, points of integration, and gaps in achieving the complete trip vision

Weather and Work Zone Research Needs
• Improvements to weather-sensitive traffic models, building upon
existing AMS for weather
• Combine all the research results to date to develop a comprehensive
Weather-Responsive Traffic Management Decision Support System
• Integrating mobile observations, integrated modeling for road condition
prediction, AMS, etc.

• Research integrating social and behavioral sciences into road weather
managing and focuses beyond human factors to look more deeply into
how to affect human behavior
• Research integrating social and behavioral sciences into work zone
weather management and determining how to change behavior of
drivers as they approach ad drive through work zones
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