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Fully Connected Vehicle 

Vehicle Data 
latitude, longitude, time, heading 
angle, speed, lateral acceleration, 
longitudinal acceleration, yaw rate, 

throttle position, brake status, 
steering angle, headlight status, 

wiper status, external temperature, 
turn signal status, vehicle length, 

vehicle width, vehicle mass, 
bumper height 

Infrastructure Messages 
Signal Phase and Timing, 

Fog Ahead 
Train Coming 
Drive 35 mph 

50 Parking Spaces Available 



4 U.S. Department of Transportation 

Mobility Program 

Data 
Environment 

Real-time Data Capture and Management 

Transit 
Data 

Truck Data 

Reduce Speed 
35 MPH 

Weather 
Application 

Transit Signal 
Priority 

Fleet 
Management/ 

Dynamic Route 
Guidance 

Dynamic Mobility Applications 



Real-Time Data Capture and 
Management (DCM) Program 

 
Background 
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Data Capture and Management Program (DCM): 
Vision and Program Objectives 

Vision 
 Active acquisition and systematic provision of integrated, multi-source 

data to enhance current operational practices and transform future 
surface transportation systems management 
 

Objectives 
 Enable systematic data capture from connected vehicles (automobiles, 

transit, trucks), mobile devices, and infrastructure 
 Develop data environments that enable integration of data from 

multiple sources for use in transportation management and 
performance measurement 

 Reduce costs of data management and eliminate technical and 
institutional barriers to the capture, management, and sharing of data 

 Determine required infrastructure for transformative applications 
implementation, along with associated costs and benefits 

 

Program Partners 
 ITS JPO, FTA, FHWA R&D, FHWA Office of Operations 

BTS, FMCSA 
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Data environment: 
 well-organized collection of 

data of specific type and quality 
 captured and stored at regular 

intervals from one or more 
sources 
 systematically shared in support 

of one or more applications 
 

Data 
Environment 

Application 

Data Capture 

Information 

Raw Data 

Data Environments 
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Each Data Environment Supports Multiple Apps 

Overlapping data needs and 
synergy between application concepts 

Pedestrian 
detection 

Dynamic transit 
dispatching 

Intersection 
vehicle control 

Connected 
Eco-driving 

Smart transit 
signal priority 

Signal 
optimization 

Arterial + 
Transit 

Data Environment 



9 U.S. Department of Transportation 

Evolution from Independent Data Sets to 
Research Data Exchange 

 The Research Data Exchange (RDE) is the connected system of data 
environments supporting application research and development 
 The RDE is not a single, centralized repository 

□ but rather a system of systems linking multiple data management systems 
□ some of which will be maintained and controlled outside of the USDOT, 

through a common web-based Data Portal 
 Some data will be archived at USDOT within the RDE, other data will be 

archived outside of USDOT and federated with the RDE 
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RDE Release 1: Current and Near-Term Contents 
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Potential Research Supported by Near-Term 
RDE Data Sets 

□ What are the key differences between current probe data and BSM connected 
vehicle probe data? 
 

□ How can probe data be used in conjunction with other forms of data to enable new 
transformative applications? 
 

□ Can multi-modal data be fused and utilized for traveler information and systems 
management? 
 
 

Pasadena 

San Diego 

Seattle 

Portland 

Leesburg 

85 GB 2.5 
GB 

<1 
GB 

133 GB 

13 
GB 

AirSage 

ALK Probe Data 
Predictions 

LPR Arterial Data 

Arterial Travel Times 

Weather 
Central 

NOAA 

Connected 
Vehicle Data 

Tri-Met 

NOAA 

Freeway 

Freeway 

Freeway 

Weather 
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RDE Release 1 
Demonstration 

 

























RDE Release 1 Data Environments 
Title Start End Data Sets Total Size 
FDOT Orlando ITS World Congress 9/1/2010 10/22/2010 2 974.0 MB 

Leesburg VA Vehicle Awareness Device 10/18/2012 12/19/2012 3 534.0 MB 

NCAR 2009 4/6/2009 4/22/2009 8 825.8 MB 

NCAR 2010 1/28/2010 3/29/2010 8 465.8 MB 

Pasadena 9/1/2011 10/31/2011 37 347.9 GB 

Portland 9/15/2011 11/15/2011 15 987.9 MB 

San Diego 1/1/2010 12/31/2010 14 24.1 GB 

Seattle 5/1/2011 10/31/2011 12 23.9 GB 

Vehicle Infrastructure Initiative Proof of Concept 8/21/2008 8/29/2008 9 1.1 GB 
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Near-Term DCM Focus: 
Cross-Cutting Tests and Sharing Data 
 Initiate Cross-Cutting Tests 

□ Examine technical feasibility of messaging concepts, e.g., dual-mode devices 
□ Characterize fundamental data and communications options 
□ Engage private sector data and information providers as well as OEMs 

 

 Identify Practical Policy Solutions, Support NHTSA 2013 Decision 
□ Consider mechanisms to create or influence data-to-information market 
□ Clarify public sector and private sector role in operational system 
□ Provide input to NHTSA regarding BSM and mobility apps 

 
 Continue to Share Data Through the Research Data Exchange 

□ Allow users to create projects and collaborate 
□ Create real-time feeds of connected vehicle/traveler data 
□ Begin to integrate connected vehicle/traveler data with concurrent sensor data  
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Data Capture and Management: 
The Road to Deployment 

 The Research Data Exchange supports research related to applications 
enabled by new forms of data 
 
 The RDE does not itself represent a prototype operational data environment, 

however, research supported by the RDE 
□ Identifies and characterizes the minimum data set and data characteristics 

required to realize each application 
□ Reveals implications for related standards, IPR, data ownership, and privacy 

issues 
□ Provides lessons learned in terms of balancing data federation and 

centralization for operational deployments 
 

 Well-formed and described minimum data sets and characteristics can be 
used to guide the integration of applications into legacy data systems 
 
 In Phase 3 our goal is to demonstrate how new forms of data from wirelessly 

connected vehicles and data can be incorporated into deployed systems 
supporting new applications 
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For more information … 

Dale Thompson 
ITS Joint Program Office  

 
Dale.Thompson@dot.gov 

 

Gene McHale 
FHWA Office of Operations (R&D) 

 
Gene.McHale@dot.gov 

 
RDE Website: www.its-rde.net 
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