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Presentation Notes
Key Point: I am pleased to speak to the government interest in positioning science and applicationsNotes:E4: PANEL: Positioning with Confidence in Urban Areas: How Good Does it Need to be? How Good Can it Get? http://www.ion.org/gnss/sessions.cfm?sessionID=384  Many new terrestrial applications require a high level of trust in the estimated user location, for safety-of-life, liability or economic reasons.  Recent advances in multi-sensor navigation can provide the required capability, even in challenging environments such as urban areas where GNSS performance is degraded.  This session will explore the state of the art in navigation for automotive, railroad, and other emerging applications.  The panel will discuss application-specific requirements, integrated sensor solutions, and innovative algorithms and methods that are currently implemented to improve and monitor positioning performance in urban areas.Date: Thursday, September 17, 2015, Time: 1:45 p.m. - 5:30 p.m. (break around 3:20 pm to 3:50 pm)Location: Room 24/25The following questions are likely to come up during the discussion scheduled at 3:05pm, and can be addressed by any or all speakers.  We may use these backup questions to open and enrich the discussion:A question that will be on everybody’s mind:  when will autonomous cars (or self-driving, or driverless, or auto-piloted cars) be driving down our roads?Is GNSS really a strong candidate solution for automotive navigation?  Should GNSS be considered as a primary sensor, or are detailed digital maps and radars/lasers better suited?  Who should own the digital maps?  Is Big Data technology a key advancement to the wide implementation of autonomous car navigation?What are the biggest obstacles towards achieving a level of performance that would enable safe autonomous car navigation?  Are these obstacles related to sensors, to data storage and processing, to detailed map generation, to navigation algorithms?What are the biggest obstacles towards having autonomous cars on our roads (not only for testing)?  The discussion may involve the following aspects:  technical limitations (sensors, processing, positioning), acceptance by potential passengers, and by other drivers, government requirements and certification, etc. Panel membersDavid Kuehn: Program Manager, Federal Highway Administration (FHWA) Exploratory Advanced Research (EAR) Program, US Department of TransportationDr. Martin Haueis, Head of Localization and Data Management, Daimler AG, Sindelfingen, Germany (Invited)Prof. David Bevly, GPS and Vehicle Dynamics Laboratory, Department of Mechanical Engineering, Auburn University, Auburn, ALProf. Per Enge, Vance and Arlene Coffman Professor, Dept. of Aeronautics & Astronautics, Stanford University, CA, USADr. Francesco Rispoli, VP Satellite Technology, Innovation Unit-Satellite projects, Ansaldo STS, Genova, ItalyKevin M. Betts, Position, Navigation, and Timing (PNT) Director, Leidos, Inc., Huntsville, AL, USA



Enabling Research 

• Communications, Cloud Data 
• Local Sensors 
• Data Fusion 
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• Control 
Systems 

• Human-in-
the-Loop 

 

Presenter
Presentation Notes
Key Points: The Federal Highway Administration Exploratory Advanced Research Program has supported and is supporting projects on improving navigation and localization for highway transportation.  Notes: Starting in 2008, FHWA began funding research that would enable more effective solutions to managing position in a variety of highway environments.Highway solutions for the most part are consumer solutions so need to scale at a low costCloud data includes access to mappingFor vehicles, a key metric in identifying the lane of travel … with research tying to achieve 10 cm accuracy using low cost sensors and available signals and data.



Connected Vehicles 
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• Benefits: Safety, 
Mobility, Energy 

• Applications 
– Platooning 
– Intersections 

• What’s Next 
– Scaling benefits, 

interoperability 
– Verification 

 
 
 

 

Presenter
Presentation Notes
Key Points: Building on the investment in enabling technology and rapid advances in other domains, the Exploratory Advanced Research Program has and continues to support research for applications where vehicle positioning is a critical componentNotes: The FHWA Exploratory Advanced Research Program funds longer-term, higher-risk research. Under the Exploratory Advanced Research (EAR) Program, FHWA is funding research to leapfrog current technological approaches for linking infrastructure with future vehicle and personal mobility technology and improve safety and mobility.   Specific areas of EAR Program funding have included enabling technology for positioning, navigation, time synchronization, sensor integration, and extended situational awareness, as well as new system concepts for vehicle platooning, speed management, vehicle merging, intersection management, and signal phase and timing.  For more information about the EAR Program and results relating to connected highway and vehicles, see http://www.fhwa.dot.gov/advancedresearch/.The Department of Transportation Intelligent Transportation Systems Joint Program Office has significant programs for the assisting the deployment of connected vehicle technology and automationThe FHWA Saxton Transportation Operations Laboratory provides research, expertise, and technology for research and development of connected systems including roadside equipment, vehicle equipment, and interfaces with personal, mobile devices.  Pictured is a signal control cabinet located at the Turner Fairbank Highway Research Center that includes equipment for dedicated short range communications at 5.9 GHz.



Truck Platooning 

• Benefits: Energy, Mobility, Safety 
• Research Issues  

– HMI, vehicle dynamics, scenarios 
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Presenter
Presentation Notes
Key Points: The Government is interested in broad public benefits.  For the Federal Highway Administration that includes have a world’s best transportation systems that is inherently safe, highly reliable, in a state of good repair, and having a light ecological footprintNotes: The government has had strong industry involvement in the research matching almost $3 million in government funding with over $1.5 million in matching funds.  Pictured is automated truck platooning using dedicated short range communication between the lead and following vehicles that improves safety, increases capacity, and improved fuel efficiency



Pedestrian Navigation 

• Benefits: Mobility, Safety 
• Research Issues 

– Signal access 
– Power 
– Indoor to outdoor 

transitions 
• What’s Next 

– HMI 
– Initial network 
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Presenter
Presentation Notes
Key Points: Taking the knowledge developed for vehicle applications in 2012 FHWA solicited research to aid blind and vision impaired pedestriansNotes: The Exploratory Advanced Research Program made awards to three teams totaling about $1.8 million in government funds.  These projects include navigation on the street and in buildings and are designed to extend situation awareness for blind or vision impaired pedestrians.  In addition to the sensing and signal integration issues for vehicle navigation, systems for blind pedestrians have challenging issues in terms of system power management and human machine interfaces.  Fortunately, consumer technology advances have been so quick as to allow for new solutions during the researchPictures is equipment used by one of the teams that includes a commercial smart phone and a separate higher quality set of sensors designed to attach on clothing near the waist.  



Government Vision 

• Public Benefit Promoting 
– Health and safety, economics 
– Access to open, heterogeneous 

network 
 
 
David Kuehn 
Program Manager 
202-493-3414 
david.kuehn@dot.gov  
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Presenter
Presentation Notes
Key Points: The Government is interested in broad public benefits.  For the Federal Highway Administration that includes have a world’s best transportation systems that is inherently safe, highly reliable, in a state of good repair, with a sustainable ecological footprintNotes: Imagine a roadway network where deaths and serious injuries are rare eventsImagine travelers knowing exactly when they would arrive before leavingImagine a roadway network that uses a fraction of the energy and material resources to move even more people and goodsTo get there will take significant advances in research and implementation – The industry will need new methods to test safety and efficacy of large scale, complex systems.  There are a near infinite number of possible cases so traditional verification methods will not be sufficient. Systems will need to work within a heterogeneous, open environment interacting with legacy equipment that includes a variety of travelers
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