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ABOUT THE CONFERENCE

Geographic Information Systems (GIS) is a
rapidly expanding group of technologies and
analytical techniques that uses geographically
referenced data to support complex data
integration,advancedstatisticalanalysis, precise
investigation, and effective visualization of
data. This conference, Geographic Information
Systems in Transportation Safety, will bring
researchers and practitioners in transportation
safety and GIS together to discuss how GIS
data, technologies, and techniques are applied
toimprove safety inallmodes of transportation.
They will identify emerging themes, current
challenges, and potential solutions in using
GIS in transportation safety.

FOR ADDITIONAL INFORMATION

For more information, including the detailed
agenda, presenter biographies, archived
webcast, presentations, and other materials
associated with this conference, please visit
www.ntsb.gov/news/events/2012/GIS.



ABOUT THE NTSB

The National Transportation Safety Board
is an independent Federal agency charged
by Congress with investigating every civil
aviation accident the United States and
significant accidents in other modes of
transportation—railroad, highway, marine,
and pipeline. The NTSB determines the
probable cause of the accidents and issues
safety recommendations aimed at preventing
future accidents. In addition, the NTSB
carries out special studies concerning
transportation safety and coordinates the
resources of the Federal Government and
other organizations to provide assistance to
victims and their family members impacted
by major transportation disasters.

490 LEnfant Plaza, SW
Washington, D.C. 20594
www.ntsb.gov
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GEOGRAPHIC INFORMATION SYSTEMS
IN TRANSPORTATION SAFETY

Invited Panelist Biographies

Panel 1. Opening Panel

Reginald R. Souleyrette, Ph.D., P.E.

Commonwealth Chair Professor of Transportation Engineering

University of Kentucky

Dr. Souleyrette is the Commonwealth Professor of Civil Engineering at the University of
Kentucky, where he also serves as a program manager for the Kentucky Transportation Center.
He joined UK following 18 years at lowa State University. He currently serves as chair of the
Transportation Research Board’s Data and Information Technology Section and has served as
co-chair of the GIS Applications and Science Committee. Following his term as chair of the Data
Section, Reg will pursue cross-committee safety data initiatives for TRB. He holds a BS and MS
in civil engineering from the University of Texas and a PhD in Transportation Engineering from
UC Berkeley.

Stephen M. Lewis

Director of Geospatial Information Systems

Research and Innovative Technology Administration

Bureau of Transportation Statistics

U.S. Department of Transportation

Stephen M. (Steve) Lewis is the Geospatial Information Officer (GIO) at the United States
Department of Transportation (USDOT). As GIO, he coordinates geospatial activities across
USDOT and ensures that USDOT meets its obligations to the National Spatial Data
Infrastructure. In addition to these duties, he is also the Director of the Office of Geospatial
Information  Systems  within  USDOT’s Research and Innovative  Technology
Administration/Bureau of Transportation Statistics. Over his 25 year career, he has also worked
at the Federal Highway Administration and the National Imagery and Mapping Agency. Mr.
Lewis has a Bachelor of Science degree in Industrial Engineering and Operations Research and a
Master of Engineering degree in Civil Engineering, both from Virginia Tech.
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Panel 2: Multi-modal Data and Technology Panel

Nadine Alameh, Ph.D.
Director - Interoperability Programs
Open Geospatial Consortium

Dr. Alameh is Director of Interoperability Programs at the Open Geospatial Consortium (OGC), a
non-profit, international, voluntary consensus standards organization. Dr. Alameh focuses on
planning and managing multi-vendor software prototyping and pilot initiatives to advance
geoinformatics. Dr. Alameh is a leader in the field of geospatial interoperability with a proven
track record in architecting and implementing geospatial technologies, standards and web
services. Her current engagements include leading the (OWS-9), a global web prototyping
activity in the areas of security, aeronautical information management, mobile application
development, and compliance testing.

Michael Ratcliffe
Assistant Division Chief — Geocartographic Products and Criteria
U.S. Census Bureau

Michael Ratcliffe is Assistant Division Chief for Geocartographic Products and Criteria,
Geography Division, U.S. Census Bureau. He is responsible for programs related to the
development of geographic area concepts and criteria, cartographic products, TIGER/Line
shapefiles, and other geographic information products. In his tenure at the Census Bureau he
has worked in both the Geography and Population Divisions, with a primary focus on
geographic area concepts and criteria. Mr. Ratcliffe holds degrees in geography from the
University of Maryland and the University of Oxford.

George Gonzalez
Technology & ATC Products Group
FAA

George Gonzalez is the Production Systems Team Manager at Mike Monroney Aeronautical
Center (MMAC). He has managed the Eastern Flight Procedures Branch and the
Army/International Flight Procedures Branch. He has been with the FAA for 14 years. Prior to
joining the FAA, Mr. Gonzalez served twenty years in the United States Air Force as an Air
Traffic Controller. He received an associate degree in Airway Science from the Community
College of the Air Force (CCAF).
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Jeffrey J. Danielson

Physical Geographer

U.S. Geological Survey (USGS)

USGS Earth Resources Observation & Science (EROS) Center
Topographic Sciences

Jeff Danielson is employed by the U.S. Geological Survey (USGS) at the Earth Resources
Observation and Science (EROS) Center in Sioux Falls, South Dakota as a physical geographer.
Jeff has been engaged in topographic science research for over 17 years and has an extensive
background in working with geographic information systems technologies, image processing,
and digital terrain models. His current research is focused on developing high-resolution
topobathymetric elevation models derived from both LIDAR (topography) and bathymetric
(water depth) data sources that will provide a seamless elevation product useful for
applications such as, modeling sea level rise, storm surge, and sediment transport.

Mark A. Skoog

Integrated Test Team for the Automatic Collision Avoidance Technology (ACAT)
Dryden Flight Research Center

NASA

Mark Skoog works for NASA’s Dryden Flight Research Center at Edwards AFB in California. He is
currently leading the Collision Avoidance Technical Stewardship Group for the Office of the
Secretary of Defense and the Integrated Test Team for the Automatic Collision Avoidance
Technology (ACAT) projects. He has managed numerous UAV efforts for NASA and the Air
Force. His technical background stems from early days of research and development on the
AFTI/F-16 and B-2 aircraft, including the integration of flight controls and avionics for high
authority autopilots to automatically accomplish all phases of fighter combat missions. More
recently, He conducted the Automatic Ground Collision Avoidance System, and Automatic Air
Collision Avoidance System testing on the F-16, and led the ACAT Fighter Risk Reduction
Project. Mark has a BS in aerospace engineering from Cal Poly San Luis Obispo.
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Panel 3: Aviation Safety Panel

Michael T. McNerney, Ph.D., P.E.

Assistant Manager, Airport Engineering Division, AAS-100

Federal Aviation Administration

Office of Airport Safety and Standards

Dr. McNerney is the assistant manager of the Airport Engineering Division, of the FAA Office of
Airport Safety and Standards. Prior to that, he was an airport consultant with AECOM for 9
years. He served 17 years in the US Air Force as pilot, instructor, commander, and civil engineer
where he lead the pavement portion of the US Air Force rapid runway repair research effort for
3 years. He is experienced in the areas of Airport Planning, Airport Noise, Airport Geographical
Information Systems (GIS), D-GPS Satellite Navigation Systems, Aerial Photography, and
Environmental Planning and is an industry leader in Geospatial Airport Pavement Management
Systems and Airport Aircraft Compatibility. He has authored over 60 publications related to air
and ground transportation research and pavement evaluation. He has served as supervisor of
flight operations at three Air Force Bases. He received his Ph.D. in Civil Engineering at the
University of Texas at Austin.

Dejan Damjanovic

Director

Air and Marine Solutions

GeoEye

Dejan Damjanovic is a graduate of Concordia University’s school of Engineering and Computer
Science. For most of the last decade, he has led the Airport/eTOD team at GeoEye in mapping
over 3,500 airports for the US DOD, and is spending the coming decade doing the same for the
world’s commercial airports. He is a principal co-author of three industry standards on Airport
Mapping (RTCA DO-272), Electronic Terrain and Obstacle (RTCA DO-276), and Aeronautical
Information Exchange (RTCA DO-291). Mr. Damjanovic has spoken at many industry events
such as MAPPS, ION, ESRI, and most recently at the ICAO PBN Summit in Montreal. He is a
licensed Commercial, Multi-Engine pilot in the USA and Canada.

Christopher Knouss

Geospatial Computing Specialists

MITRE

Mr. Chris Knouss is a Principal Geospatial Computing Specialist at MITRE since 2004 and has
over 12 years’ experience in GIS and geographic sciences. His work and research interests are
primarily focused on the application, training, and development of interdisciplinary geospatial
technologies that include geospatial application development, cartography, visualization,
modeling, analysis, data services, cloud computing, and remotely sensed technologies. Mr.
Knouss has supported geospatial initiatives across the aviation, health, environmental, security,
housing, local government, and criminal justice domains. Mr. Knouss has a MA in Geography
from the University of Maryland and was an ESRI certified instructor for 4 years.
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Rich Fosnot

Senior Manager

Aviation and Marine Safety

Jeppesen

Mr. Fosnot is the Senior Manager for Aviation and Marine Safety at Jeppesen. He supports a
variety of aviation industry safety initiatives through his participation in training, accident
investigation, and safety management committees working groups. Mr. Fosnot is also an
experienced commercial pilot and flight instructor.
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Panel 4. Highway Safety Panel

Craig P. Thor, Ph.D.

Research Civil Engineer — Office of Safety R&D

Federal Highway Administration

Dr. Craig Thor is Research Civil Engineer at the Federal Highway Administration (FHWA) in the
Office of Safety Research and Development. He received his Ph.D. in biomedical engineering
with a focus on crash injury biomechanics and the associated epidemiology from Virginia Tech.
He has extensive experience in the areas of crash causation, data analysis, and data collection.
At FHWA, Dr. Thor serves as the lead in the area of GIS research. His efforts in this area largely
focus on the identification and development of effective research tools that will assist State and
local governments to improve their GIS-based data systems to make informed safety
improvement decisions. In addition to his work related to GIS, he also manages the FHWA
Motorcycle Crash Causation Study, the Strategic Initiative for the Evaluation of Reduced
Lighting on Roadways, and is serving as an advisor to an NRC Fellow who is exploring the
development of surrogate crash measures using the SHRP2 naturalistic driving data.

Matthew Barth, Ph.D.

Professor of Electrical Engineering

University of California, Riverside

Matthew Barth is a Professor of Electrical Engineering at UC Riverside, holds the Yeager Family
Chair, and is also the Director of the College of Engineering Center for Environmental Research
and Technology (CE-CERT). Dr. Barth’s research focuses is in Transportation Systems,
particularly how it relates to energy and air quality issues. Current research interests include
Intelligent Transportation System Technology, Transportation/Emissions Modeling, Vehicle
Activity Analysis, and Vehicle Navigation.

John Bigham
GIS Program Manager
University of California - Berkeley

John Bigham is the GIS Program Manager at the UC Berkeley Safe Transportation Research and
Education Center (SafeTREC). His background is in Geographic Information Systems (GIS) design
and analysis and he manages GIS-related activities at SafeTREC, including spatial analysis, web
mapping and database development. He is currently the project director for the Transportation
Injury Mapping System (TIMS), a web site that provides tools to view, query and spatially
explore collision data. He previously worked at the Environmental Systems Research Institute
(ESRI) as a Product Engineer.
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Woodland Wilson

Baltimore County Police Department

Woodland “Butch” Wilson joined the Baltimore County Police Department in April 1990 after
serving four years in the USMC. He has served at various ranks in criminal investigations,
narcotics, traffic, patrol, internal affairs, and strategic planning. In September 2007 he was
promoted to the rank of Captain and spent the next several years as a precinct commander,
overseeing his command’s DDACTS program and utilizing GIS products to target criminal activity
and repeat offenders. In July 2012, Captain Wilson was assigned as the commander of the
Operational Support Section and oversees units such as traffic management, crash
investigations, SWAT, and K9. Captain Wilson is a graduate of the Johns Hopkins University
Police Executive Leadership Program and holds BS and MS degrees in Management.

Co-authors:

Joseph Donahue

Sergeant Joseph Donohue is an 18-year veteran of the Baltimore County Police Department and
has served in various assignments including patrol, traffic, and criminal investigations. He is a
Level Il Crash Reconstructionist with experience responding to traffic crashes both as a police
officer and volunteer Firefighter / Rescue Specialist / Emergency Medical Technician. Sergeant
Donohue has been involved in various aspects of the department’s DDACTS program since its
beginnings as the Crash/Crime Initiative in 2007. He currently is assigned to the Traffic
Management Unit and oversees the department’s implementation of the program. Sergeant
Donohue also works as an adjunct instructor for the National Highway Traffic Safety
Administration, delivering DDACTS Implementation Workshops to other law enforcement
agencies throughout the United States. Sergeant Donohue was recognized by the Maryland
Police and Correctional Training Commission as a Traffic Safety Specialist in 2012. He is
currently attending American Military University, working to complete his BA degree in Criminal
Justice.

Emily N. Varga

Mrs. Emily N. Varga received a BS in Geography from the University of Maryland, Baltimore
County in 2007. She began working as a Statistical Analyst with the Planning and Crime Analysis
Unit of the Baltimore County Police Department in 2007. In 2009, she transferred within the
Crime and Traffic Analysis Team from Scanning and Forecasting to the Traffic Accident Analysis
to research and analyze statistical patterns and trends of traffic accidents and driving violations.
The reports she produces are used internally by the Police Department to determine the most
effective deployment of its traffic resources and to evaluate traffic initiatives. Currently, Mrs.
Varga is working closely with Traffic Resources Management of Baltimore County Police on the
Data Driven Approaches to Crime and Traffic Safety (DDACTS) initiative. Mrs. Varga, along with
other department members involved in the DDACTS initiative, received the Department’s
Traffic Safety Award in 2010.
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Stephen Troutman
Lieutenant Stephen Troutman is a 25-year veteran of the Baltimore County Police Department

and has served in multiple assignments, including patrol, internal affairs, training, and records
management. As a sergeant, he was selected to lead one of the department’s newly formed
Community Action Teams, which are strike teams designed to be deployable in high-crime
and/or crash areas. Lieutenant Troutman was assigned to the Operational Support Section as
the K9 commander in 2010 and in October 2012 became the Traffic Management Unit
commander. During his time in 0SS, Lieutenant Troutman has, at various times and in addition
to K9, supervised several teams with responsibilities such as marine, underwater recovery, fatal
crash investigations, and the department’s DDACTS program. Lieutenant Troutman is currently
completing his BS degree in Political Science at Towson University.
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Panel 5: Multi-modal Application and Analysis Panel

Lisa Park
Research Analyst
American Transportation Research Institute

As a Research Analyst with the American Transportation Research Institute, Lisa Park has
studied a variety of freight transportation topics. In particular, Ms. Park uses spatial data to
research truck safety and conduct accident data analysis. Using state-level crash records and
GIS software, Ms. Park has developed a methodology to locate and analyze locations where
large truck rollover crashes are most prevalent. As part of this three phase project, the rollover
locations identified through the Phase 1 research are disseminated to trucking industry
stakeholders in state-specific summary reports and through an online interactive map. Ms. Park
holds a BA from the University of Kentucky.

Michelle A. Barnes, BSCE, MPS, MSGIS
Senior Research Engineer
UMTRI

Ms. Barnes is a Senior Research Engineer in the Engineering Systems Group and works closely
with the Transportation Data Center at UMTRI. She has 24 years experience in transportation
engineering encompassing both transportation agency experience and applied research, and is
a recognized expert in the area of roadway data fusion and analysis of spatial data using
geographic information system tools. She is also the lead expert within UMTRI for map
databases that characterize roadway attributes.

Marco Merens
Safety Data Analysis Officer
ICAO

Marco Merens is safety data analysis officer in ICAQ’s Integrated Safety Management section.
He started his career as an aeronautical engineer at Airbus in Toulouse working on the design of
avionic and flight control systems for the A340 and A380. He then went back to his home
country of Luxembourg to join the CAA where he held various positions from head of the
airworthiness department to the manager of the CAA’s occurrence reporting and analysis
system, before joining ICAO in 2009 at his current position.
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Marc Berryman, ENP
Product Development Manager
NENA

Marc Berryman has a Masters Degree in Geographic Information Systems (GIS) and over 16
years of experience working with both public and private organizations. He has worked as a GIS
consultant for several Fortune 100 companies, and is the former GIS Engineer for the Greater
Harris County 9-1-1 Emergency Network. Marc has provided instruction on GIS and Next
Generation 9-1-1 at numerous national and regional conferences. He is the author of the 2008
publication "Addressing Systems; A Training Guide For 9-1-1”. With over 11 years of 9-1-1
operational experience, Marc is able to bring complex subjects down to an understandable
level with his dynamic and interactive teaching methods. Marc is currently employed with
Digital Data Technologies Incorporated, where he is the 9-1-1 GIS Product Development
Manager.
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Panel 6: Marine Safety Panel

Julia Powell

Electronic Navigational Chart Technical Director

NOAA

Julia Powell is the Electronic Navigational Chart Technical Director, and represents the United
States on various standards committee’s in the development of the ENC product specification.
The ENC product specification is the international standard for countries to build electronic
charts in a specific format to be used on board ship’s navigation systems. She also ensures that
the US products comply with the relevant international standards, and leads the development
of the next generation electronic charting standards. Ms. Powell has been with NOAA since
1997 and has a Bachelor’s degree in Geological Sciences from Cornell University and a Master’s
Degree in Computer Systems Management from the University of Maryland.

Peter Noy

IT Specialist (Geospatial Management/Information Assurance)

US Coast Guard

Mr. Noy works for the Coast Guard Geospatial Management Office (GMO — CG-63) on a number
of Coast Guard geospatial initiatives, including Coast Guard Geospatial Data Sharing, Coast
Guard Geospatial Convergence, Coast Guard Geospatial software support, and DHS Geospatial
Working Group Efforts. He also serves as Asset Manager for several existing Coast Guard
Enterprise applications, including Coast Guard Enterprise Geographic Information System
(EGIS), Search and Rescue Optimal Planning System (SAROPS), and Long Range ldentification
and Tracking (LRIT). Before joining the Coast Guard, he was a geographer at the Baltimore
District U.S. Army Corps of Engineers managing the Planning Division Geographic Information
System. He received his MA in Geography and Environmental Planning at Towson University.

Co-presenter/co-author
Rodney Martinez
Rodney Martinez serves as sponsor’s representative and subject matter expert for Coast

Guard’s GIS program. He holds a B.S. in Information Systems, Kennesaw State University, M.S.

in Quality Systems Management National Graduate School, and a M.S in Information
Technology Management, Naval Postgraduate School.
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James Dobbins, Ph.D.

Research Associate Professor of Civil and Environmental Engineering
Vanderbilt University

Dr. Dobbins is a Research Associate Professor of Civil and Environmental Engineering at
Vanderbilt University in Nashville, TN. He is the Director of the Vanderbilt Center for
Transportation Research (VECTOR). Dr. Dobbins manages research projects related to
transportation risk assessment, intermodal freight transportation, inland marine
transportation, geographic information systems (GIS) and the development of transportation
decision support systems. Dr. Dobbins earned a BS in Marine Transportation and Marine
Engineering from the United States Merchant Marine Academy at Kings Point, NY. He
completed his MS and Ph.D degrees in Civil Engineering at Vanderbilt University. He holds a
dual U.S. Coast Guard license of 3rd Mate (unlimited gross tonnage, oceans) and 3rd Assistant
Engineer (unlimited horsepower, steam, motor or gas turbine) and a commission as
Commander in the U.S. Naval Reserve.

Richard Ford
Technical Officer
(MAIB) United Kingdom’s Marine Accident Investigation Branch

Richard Ford is the Technical Officer for the UK's Marine Accident Investigation Branch. He is
responsible for the recovery of all electronic evidence from accident scenes. Widely accepted as
the world leaders in VDR data recovery; the branch has successfully recovered 21 VDRs this
year. Richard has previously worked for the UK’s national mapping agency Ordinance Survey as
a GIS specialist, responsible for designing and developing workflow and work management
systems.

NTSB GIS in Transportation Safety Public Conference (Dec 4 - 5, 2012) - Biographies Page 12



Panel 7. Rail, Pipeline, and Hazmat Safety Panel

Raquel Hunt

GIS Program Manager

Federal Railroad Administration

Ms. Hunt has been with the Federal Railroad Administration (FRA) since 2006, where her main
responsibilities have been the development, implementation, and management of the FRA’s
geographic information systems (GIS). Before joining FRA, Ms. Hunt was an onsite contractor
with the Bureau of Transportation Statistics, where she was the technical lead on the National
Transportation Atlas Database. She also participated on a taskforce to restructure the
Commodity Flow Survey. Ms. Hunt has a BS in Geography from Old Dominion University and a
Masters in Geography from George Mason University with a Graduate Certificate in Geographic
Information Sciences.

Ed Wells

Geographic Information System (GIS) Manager

Office of Enterprise Web Portal and GIS (EWPG)

Department of Information Technology (IT)

Washington Metropolitan Area Transit Authority (WMATA)

Ed Wells is the GIS Manager for the Washington (DC) Metropolitan Area Transit Authority. He
has over twenty-five years’ experience as a GIS manager and consultant in the public and
private sectors. He holds a BA in Human Biology from Stanford University and a Master of
Public Management degree from Carnegie Mellon University. He is past president of the Urban
and Regional Information Systems Association (URISA).

Eric Williams

Coordinator — Damage Prevention and Public Awareness

Pipeline Safety and Integrity Department

Access Midstream Partners, LP

Mr. Williams is currently the Coordinator of Damage Prevention and Public Awareness at Access
Midstream Partners (formerly known as Chesapeake Midstream Partners) in Oklahoma City,
OK. His role in the Pipeline Safety department is to coordinate and lead education, outreach
and training efforts for external audiences in regards to pipeline safety and awareness.
Audiences include emergency responders, public officials, professional contractors and schools,
among others. He is also responsible for internal management and oversight of programs to
protect company assets from unintended line strikes or other safety related conditions. He has
held this position since January 2011. Before his current role, he spent five years as the GIS
Coordinator at Chesapeake/Access Midstream.
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Amy Nelson
GIS Manager
Pipeline and Hazardous Materials Safety Administration, U.S. DOT

Ms. Nelson is the GIS Manager for the US Department of Transportation, Pipeline and
Hazardous Materials Safety Administration. She has worked on the National Pipeline Mapping
System project since 2002. She holds a BA in Geography from the University of Mary
Washington and an MA in Geographic Information Systems from Clark University.
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Panel 8: Closing Panel

David Cowen, Ph.D.

Distinguished Professor Emeritus

University of South Carolina

Dr. Cowen is Distinguished Professor Emeritus and is a former chair of the Department of
Geography at the University of South Carolina. While an active faculty member, he started one
of the earliest academic GIS programs, and advised 14 Ph.D. and 47 masters students to
completion of their degrees. In addition to his university activities, Dr. Cowen is the current
Chair of the National Geospatial Advisory Committee. He also chaired the Mapping Science
Committee of the National Research Council for six years, and is a member of the NRC Board on
Earth Sciences and Resources and he recently chaired the NRC Study Committee “Land Parcel
Databases: A National Vision.” Professor Cowen served as the first elected president of the AAG
GISS specialty group, and ran the group’s central office for more than 20 years. He was one of
the cofounders of UCGIS. He has also served as the President of the Cartography and
Geographic Information Society (CaGIS). Dr. David Cowen received his BA (1966) and MA (1971)
in Geography from the State University of New York at Buffalo, and his PhD. in Geography from
The Ohio State University in 1971.

Allen Carroll
Program Manager
ArcGIS Online content
Esri

Allen Carroll is Program Manager, ArcGIS Online Content at Esri. He leads a team that regularly
publishes map-based stories and narratives, and that develops innovative ways to utilize maps
and geographic information systems as storytelling platforms. In addition, he helps guide
strategy for organizing Esri’s online content and for serving its global user communities. Allen
came to Esri after 27 years at the National Geographic Society. As chief cartographer at NGS, he
was deeply involved in the creation of the Society’s renowned reference and wall maps, globes,
and atlases. He led the creation of the Seventh and Eighth editions of the World Atlas,
incorporating satellite imagery and innovative thematic maps into the editions and integrating
them for the first time with interactive Web resources. He has spearheaded the publication of
many new maps and Web resources, ranging from decorative wall maps and supplement maps
for National Geographic magazine to special projects featuring biodiversity, conservation, and
indigenous cultures. He has served as a member of the National Geospatial Advisory
Committee.
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GEOGRAPHIC INFORMATION SYSTEMS
IN TRANSPORTATION SAFETY

NTSB Staff Technical Panelist Biographies

Christopher Babcock

Aerospace Engineer, Vehicle Recorder Division

National Transportation Safety Board

Mr. Babcock has been employed at the NTSB since 2007 in the Office of Research and
Engineering as an aerospace engineer in the Vehicle Recorder Division. He has served as group
chairman in several foreign and domestic major aviation and marine accident investigations and
is also responsible for performing sound spectrum analysis in support of accident investigations.
Before joining the NTSB, Mr. Babcock was an acoustics/vibration engineer at Gulfstream
Aerospace in the areas of interior cabin noise control, component vibration, sonic boom
acceptability, signal processing, community noise, airport access, and FAR part 36 certification.

Ivan Cheung, Ph.D.

Transportation Safety Analyst, Safety Research Division

National Transportation Safety Board

Dr. Cheung is a transportation research analyst in the NTSB’s Office of Research and
Engineering, Safety Research Division. Dr. Cheung completed his PhD at the University of
California, Los Angeles. Before joining the NTSB, he worked for the Insurance Institute for
Highway Safety. His research focuses on using statistical and spatial analytics to study
transportation safety issue across all modes of transportation. He also uses geographic
information systems (GIS) and other geospatial technologies and techniques in his research.

Robert Dodd, Sc.D.

Chief, Safety Research Division

National Transportation Safety Board

Dr. Dodd has worked at the NTSB since 2007 as Chief of the Safety Research Division, providing
oversight to the NTSB’s research and data analysis activities. Dr. Dodd was employed at the
Safety Board previously, from 1986 to 1988, as a Transportation Safety Program Specialist, and
completed a safety study on air medical helicopters and participated in a special investigation
on operational errors at Chicago O’Hare’s ATC tower. Before joining the NTSB, Dr. Dodd
managed a research firm that addressed transportation safety, occupational safety, and public
health issues. Dr. Dodd also served as a consultant to the Flight Safety Foundation, serving as its
Manager of Data Systems and Analysis. He is also an associate faculty member in the
Department of Health Policy and Management at the Johns Hopkins University Bloomberg
School of Public Health in Baltimore.
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Eric Emery, Ph.D., D-ABFA

Transportation Disaster Assistance Specialist, Transportation Disaster Assistance Division
National Transportation Safety Board

Dr. Emery currently serves as a Coordinator for Medicolegal Operations with the Transportation
Disaster Assistance Division of the National Transportation Safety Board (NTSB). He received
his PhD in Anthropology from Texas A&M University and has been actively involved in victim
search and recovery work since 1993. Dr. Emery joined the NTSB from the Department of
Defense’s Joint POW/MIA Accounting Command-Central Identification Laboratory (JPAC-CIL),
where he worked in medicolegal operations as a human remains recovery leader and lab
manager for the CIL Annex Pearl Harbor. He has conducted mass fatality investigation, scene
mapping, and recovery operations in Iraq, North Korea, Vietnam, Laos, Cambodia, South Korea,
Papua New Guinea, Suriname, Palau, and throughout Europe.

Dr. Emery has helped develop interagency and international training programs in forensics and
mass fatality recovery work, to include a five-year collaboration with the Department of
Justice’s International Criminal Investigative Training Assistance Program (ICITAP) in Bogota,
Colombia. He holds a professional certificate in project management from George Mason
University and is currently working on a certificate in Geographic Information Systems (GIS).
Dr. Emery is a Diplomate of the American Board of Forensic Anthropology and an active
member of the American Academy of Forensic Sciences. He has consulted for the U.S.
Department of Defense’s Forensic Sciences Working Group and is a qualified technical assessor
of forensic laboratories with the American Society of Crime Laboratory Directors/Laboratory
Accreditation Board (ASCLD/LAB).

Bill English

Senior Air Safety Investigator, Major Investigations Division, Office of Aviation Safety
National Transportation Safety Board

Mr. English is a Senior Air Safety Investigator in the Major Investigations division. He has been
in that position since 2005, and has been with the Board since 1999. His main responsibilities
are to conduct investigations of major air carrier accidents in the U.S. and assist foreign
government air safety agencies on similar cases in the host country. He has led the investigation
team in many major accidents including the Continental Airlines 737 in Denver, the Brazilian
B737 and Legacy jet midair collision, and the UPS B747 cargo fire. Mr. English also holds the
collateral duty as agency point of contact for the development of technical capability in
unmanned aircraft systems, and is trained on the MQ-9 Predator-B. Before joining the NTSB, he
was an FAA Air Traffic Controller, Quality Assurance and instrument procedures specialist,
working GPS Implementation. He is a commercial pilot and flight instructor and worked as a
corporate and charter pilot, flew navigation test and evaluation, and began his flying as an
airborne radio traffic reporter. Mr. English is a graduate of Embry-Riddle University, the USAF
Mishap Investigation school, and is currently completing graduate work at Penn State in
Geospatial Intelligence.
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Loren Groff, Ph.D.
National Resource Specialist, Safety Research Division
National Transportation Safety Board

Dr. Groff is a National Resource Specialist for Safety Data Systems and Analysis in NTSB’s Office
of Research and Engineering, Safety Research Division. He assists accident investigations and
conducts safety data analyses, and regularly represents the NTSB and United States in
international aviation industry and government initiatives and working groups involving safety
data sharing and analysis. He has managed or co-managed several NTSB safety studies since
joining the NTSB in 2002, including weather-related general aviation accidents, the introduction
of glass cockpit avionics into light aircraft, and most recently, the safety of experimental
amateur-built aircraft. Before joining the NTSB, he held aviation positions as a flight instructor
and as a regional airline pilot. Dr. Groff received his M.A. and Ph.D. from Wichita State
University in Human Factors Psychology.

Joseph Kolly, Ph.D.
Director, Office of Research and Engineering
National Transportation Safety Board

Dr. Kolly became the Director of the Office of Research and Engineering in 2009 and is
responsible for oversight of the NTSB’s three laboratory divisions; Materials, Vehicle Recorders,
and Vehicle Performance, as well as the Safety Research Division. Dr. Kolly began his career
with the NTSB in 1998 as a mechanical engineer where he served as an investigator on
numerous major investigations, most significantly the fire explosion investigation of the 1996
TWA Flight 800 accident, where he led applied research and testing programs to investigate jet
fuel chemistry, airplane fuel tank thermochemisty, jet fuel flammability and ignition energy,
and computational and experimental fuel tank combustion modeling

Rafael Marshall, Ph.D.
Project Manager, Report Development Division, Office of Highway Safety
National Transportation Safety Board

Dr. Marshall has been with the NTSB since 1999. He has served as project manager for reports
exploring issues on medical impairment, illicit drug use, fatigue, distraction, and driver training.
He has managed a hearing on noncommercial driver medical oversight and a forum on truck
and bus safety. He has served as a technical panel member on forums and symposia ranging
from driver's education to transportation safety and the use of sedating or impairing
medications. His Ph.D. is in cognitive psychology from George Mason University, and his M.P.H.
in epidemiology from The George Washington University.
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Kristin Poland, Ph.D
Senior Biomechanical Engineer, Vehicle Performance Division
National Transportation Safety Board

Dr. Poland has been employed at the NTSB since 1998 as a senior biomechanical engineer in the
Vehicle Performance Division. She developed NTSB methodology for occupant kinematics
investigations; performed occupant kinematics simulations and injury causation analysis for the
special investigation report on bus crashworthiness (1999) and the safety study for
airbag-equipped general aviation aircraft; developed vehicle dynamics and occupant kinematics
simulations for investigations of the 1999 motorcoach accident in New Orleans, Louisiana; the
2000 school bus/train collision in Conasauga, Tennessee; the Hampshire, lllinois, specialty bus
collision; and the Osseo, Wisconsin, motorcoach/tractor trailer collision. She analyzed occupant
motion during highway, rail, and aviation crashes; participated in the human performance
investigations of USAir 427, TWA 800, EgyptAir 990, American Airlines 587, and the Crown
Princess marine accident. Dr. Poland has published multiple papers for the Society of
Automotive Engineers (SAE) and the American Society of Mechanical Engineers (ASME).

Eric Stolzenberg
Senior Investigator, Office of Marine Safety
National Transportation Safety Board

Eric Stolzenberg has been with the Office of Marine Safety at NTSB since January 2008. He has
served as chairman for both naval architecture and marine engineering groups on several
accidents. He was also the Investigator in Charge of the 2010 allision of the passenger ferry
Andrew J. Barberi with its slip on Staten Island. Mr. Stolzenberg received a Bachelor of
Engineering degree in Naval Architecture from State University of New York Maritime College in
1991 and subsequently sailed worldwide as engineering officer aboard very large crude oil
tankers, chemical products tankers and advanced fiber-optic cable-laying vessels. Before joining
the NTSB, Mr. Stolzenberg worked as naval architect at John J. McMullen Associates and later
with Rolls-Royce Seaworthy Systems, both full service naval architecture and marine
engineering firms. Mr. Stolzenberg also served in the Navy Reserve to the rank of Lieutenant. At
this time, he maintains his Coast Guard license and is certified as International Safety
Management (ISM) auditor by the International Register of Certificated Auditors.
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John B. Vorderbrueggen, PE
Chief, Pipeline and Hazardous Materials Investigations Division
National Transportation Safety Board

Mr. Vorderbrueggen joined the NTSB in 2012 as the Division Chief, Pipeline and Hazardous
Materials Investigations. Prior to joining the NTSB, he worked in the DOE Office of Health,
Safety, and Security interfacing with the Defense Nuclear Facilities Safety Board. Prior to joining
DOE, Mr. Vorderbrueggen spent more than eight years as an Investigations Supervisor at the
U.S. Chemical Safety Board. He was the lead investigator on more than 13 major accidents at
industrial facilities in the U.S. He has more than 37 years of experience in design, process
safety, regulatory programs, maintenance management, human factors, and workforce
training. He has extensive experience in incident investigations, Process Safety Management,
and fitness-for-service engineering analyses. Industries include chemical, hazardous materials
transportation, refining, pharmaceutical, and nuclear and fossil power. He served on the Mary
Kay O’Connor Process Safety Center Technical Advisory Committee. He holds a BSME from
California Polytechnic State University and is a registered professional engineer.
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Panel #1: Opening Panel

Chairman Deborah Hersman, National Transportation Safety Board
Opening Remarks

Reginald R. Souleyrette, Ph.D., P.E., University of Kentucky
GIS in Transportation Safety

Stephen M. Lewis, U.S. Department of Transportation
Geospatial Coordination at USDOT and Transportation for the Nation (TFTN)



Chairman Deborah A.P. Hersman
National Transportation Safety Board
Opening Remarks
Geographic Information Systems in Transportation Safety
Washington, DC - December 4, 2012
(As Prepared for Delivery)

Good morning. Welcome to the Boardroom of the National Transportation Safety Board. I am
Debbie Hersman, and it is my privilege to serve as Chairman of the NTSB. Joining me are my
fellow Board members: Member Robert Sumwalt, Member Mark Rosekind and Member Earl
Weener. Vice Chairman Christopher Hart is unable to join us today.

We are here to learn about the use of geographic information systems, or GIS, in transportation
safety. Here at the NTSB, we see GIS helping us conduct better investigations across all modes
of transportation.

In addition, there are benefits from using GIS to help identify trends and areas of growing risk.
For example, if we start to see a series of accidents and incidents, with GIS we can identify
patterns, understand relationships and use its capabilities to help develop countermeasures.

GIS is an exciting use of technology, both for what it can do and for how it can work with other
data sources, which we will hear more about today and tomorrow.

I look forward to an extremely informative conference about how GIS can help in accident
investigation, prevention, emergency response and so much more.

We are joined by a number of distinguished panelists from across academia, industry,
government and the research community. Thank you - all - for your participation.

Now, for some logistics. To begin with, we have a pretty tightly scripted agenda to follow with
eight panels designed to cover a range of topics about geographic information systems in
transportation safety. The agenda is available in the lobby outside the boardroom and on the
NTSB website. The website also includes biographical information about the panelists, who have
graciously made themselves available to participate this week.
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WhatisGIS? H [~

A computer system designed for
Geographically Referenced Data:

* Capture * Relationships
» Storing/Managing > * Patterns

* |ntegration * Trends

* Analyzing

* |Interpreting
* Visualizing

* Increase Productivity ;
* More Informed Decision Making 3
* Improved Communication
* Improved Record Keeping
*» ManagingData Geographically

Source:
http://egsc.usgs.gov/isb/pubs/gis poster/; http://www.esri.com/what-is-gis/overview 2
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Free Android App Adds Collision Avoidance

by MATT BALL on NOVEMBER 1, 2011




GIS-T applications ...

REVEALING A GEM
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GEOGRAPHIC

INFORMATION
SYSTEMS FOR
TRANSPORTATION

PRIMCIPLES AND
APPLICATIONS

SPATIAL INFTIRMWATION SYSTIRT

Aviation

Use GIS for managing airport facilities, regulating use of
airspace, and noise modeling.

Michigan's Lane Mile Inventory

GIS helps the Michigan Department of Transportation
efficiently and accurately deliver annual maintenance and
capital funds to various regions.

GIS in Transportation, Winter 2012

Ports and Maritime

GIS helps engineers build and manage port facilities and
helps planners accommodate community and
environmental constraints maore easily.

Railways

Rail system operators use GIS to keep accurats
inventories of facilities and report safety and performance
statistics.

Public Transit

GIS is an excellent tocl for analyzing ridership and
service, as well as revenue, patterns, and usage, by sealect

populations.

4
WWWw.esri.com



GIS-TS applications ...
Click to LOOK INSIDE!

Computer-Aided
Dispatch/E911

Putting spatial intelligence at the
fingertips of dispatchers and
field personnel ensures proper
response ime. Learn More

Version

Fire/Rescue and EMS
GIS helps fire/rescue and EMS
protect life and property using
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Airport and Transit Security

AIRPORT SECURITY i.ga

Protection from perimeter to terminal Watch video

www.intergraph.com

Emergency/Disaster
Management

GIS is essential for all phases
preparation, mitigation,
response, and recovery
Learn More

Homeland/National Security
Federal. state, local, and fribal
agencies use GIS to support the
homeland/national secunty
mission. Learn More

Wildland Fire Management
Access to information, increased
safety and efficiency, and
resource management are
realized with GIS. Leam More

?
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Evolution of GIS-TS
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Evolution of GIS-TS applications ...
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Evolution of GIS-TS applications ...

1998 GIS-ALAS

-4 r T

reflected in the shading of the roads. Accidents are displayed as flag symbols on the
road network. This kind of graphical representation of data was not readily
available before GIS-ALAS.
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using the power of a GIS.
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Evolution of GIS-TS applications ... Services, more sophisticated analysis
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Evolution of GIS-TS applications ... GUI

2002 — Crash Mapping Analysis Tool/SAVER
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Evolution of GIS-TS applications ...

Multidisciplinary

2003 ERIS — Emergency Response Information System
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Evolution of GIS-TS applications ...

Comprehensive Mitigation

Today — usRAP — US Road Assessment Program

* % * Protocol 1. Risk Maps

UERAF Michigan
Miap 1, Crash Densiy (Fatl & Wajor inury Crashes pes Mie)

Map 1 - Crash Density
T3 ? + Dark green (40% of roadway
1 length)— lowest risk
» Green (25% of roadway
length)
L 1 - « Yellow (20% of roadway
AN 4 length)
3 « Red (10% of roadway length)
{ = Black (5% of roadway length)
x\ — highest risk

2000 - 3004
Gerasea County
Foaral Trunkine Hsghways &
Loyt Prawwd Py Ansds

- [ —
o e e [l
[T

W

Traffic Satety

* kK

Vo M lepam ifonen | e Hhap b 1 byl lpsimpas

Protocol 2. Performance Tracking

)

Protocol 3. Star Ratings based
on Road Protection Score

4
4
of
of

* k&

RPS w traffic volume x

Deaths and serious injuries (before)

Apply countermeasures = new RPS

Deaths and serous injuries (after)

Protocol 4. Safer Roads
Investment Plans

calibration factor

13




W W oW o W o ol o e o e i e e i o i o e i W W e o W o e e e b e o e

usRAP

MAP 2. Crash Rate (Fatal and Major Injury Crashes per 100M VMT)
Aggressive Driving Crashes

B Phasel
B Phase |
B phase Il

a
-

T

[3
* RPS Validation — Washington, lowa, lllinois
Public Awareness Campaigns — Utah, Michigan @7 5

i
Traftfic Sadaty

B v 00 m o e By Tgur i B

gl usRAP Fans County lllinois Saler Acads Investmant Plan

e =l . Emwe Pty oy Pl
ALL ROADS

RS Marm Courty Pircts Counmrrmnurs Program sased on i reinimem terefe-cant e af 10

i TSSIE— -_-mz-nuhlﬁ:-n?:-t-—u—-n_n " 4
Pl T e r— ™ oty 0 §tim ik T b L £ MRl | o Eaweh et (3811 R bl
T S g 10 - i (o] ey T ] — Y o Toalic s
1 e s it LT - [CYE BT B R i

] et b | e sl L8] [T & e Er mat

1] Eqatrn rpemecton 4 gt [ - [TTTEE ] T LT T

:ﬂl‘“h'—-“ﬂ' o . [E T oF 1] B (TR i

T e e L i ] L R a0 T (REL L

..d""'- ™ an AT L [(F1-F ] (] [EF L)

T Sl i ) i B - LETE T B REEE T P

B e ——————— - = [FIT TS B LAt T

T [T r—— ™ A [ fT e L33 HE

Tl e v o e g sl g (1. e A EATLES ¥ TE AT P

T cwing e ™ . (R § TR (T il

3_.—.”“".. - A [T 53 - iiniw (=15

L rre——— L1 nu ¥ P AT LE ]

] el s LB ] L} (LT b (ERE L 14z 14 wa

B T e [T ari LTE ] T FFeTT nn

L TS LT ™ i A HE T + tua T

7] emtops P (1™ 1% &4 0 ATUAM FT

:ﬂ-._- P i (RF, R s (T 81 b

. [ T a— LE L} TR (58] EF. 5y T ]

i [ ———— (1™ (F3 - i (T wan

MOTAL m LR FoRor ] 25 e R L] s



@ fp—— LE e W3 Tt o2 ey | W D

UDOT Safety and Crash Analysis

B

( HOME GALLERY MAP ¥ et

PDLAN

UDOT PLANNING NETWORK

A colla

Lilos
IEET

Mol v Poinicl Delaiz

Fom s mhrms e i e e

e |

Maintenance Station 2011 Daily Traffic Map - UDOT Projects Map uDoOT Pavement 15
Information AADT Management Map




TRB

TR AN SP ORT AT' ON Home Contact Us Directory E-Newslett

RESEARCH BOARD

OF THE NATIONAL ACADEMIES
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Promaoting Innovation and Progress in Transportation

Transportation practitioners, researchers, public officials, and other professionals need credible, high-guality
information and research results to address the transportation challenges of the 215t century.

The Transportation Research Board engages professionals worldwide in a broad range of interdisciplinary,
multimodal activities to lay the foundation for innovative transportation solutions. Join us!
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TRB Committees Related to Safety and Human Factors [ IRIER | [RANSEORTATION

Standing Committees Policy Study Committees

Code  Committee Name Code Committee Name
ABEGD  Accessible Transportation and Mobility B0102 Committee for the Study of Traffic Safety Lessons from Benchmark
Mations

AFB20 Roadside Safety Design
AHBED  Highway/Rail Grads Crossings

BO105 Committee for Beview of the Federal Railroad Administration Research
and Development Program

ALOTD  Tort Liability and Risk Management B0110 Commercial Truck and Bus Safety Synthesis Program

ANDOD  Safety and Systems Users Group B0113 Committee for 3 Beview of the En Route Air Traffic Control Complexity
ANBOD  Section - Safety and Workload Model

AMB10  Transporation Safety Manaoement B0115 Committee on Offshore Oil and Gas Platform Inspection Program of the

Minerals Management Service: A
E1008 Transportation Safety IDEA Program Committee

ANB20  Safety Data. Analysis and Evaluation

AMNB23T Task Force on Highway Safety Warkforce Development
ANB25  Highway Safety Performance

AMB30 Operator Education and Regulation

AMB40  Traffic Law Enforcement

ANB45  Occupant Protection (Continued from left)

AMBED  Alcohol. Other Drugs. and Transportation AND4AD  Visibility

AMBED  Safe Maobility of Older Persons ANF10  Pedestrians

AMBT0  Truck and Bus Safety AMNF20  Bicyele Transportation

AMBT5  Roundabouts AMNF30  Motoreveles and Mopeds

AMBS9C Research on the Health and Wellness of Commercial Truck and Bus AP0994A Committee for Research on Fatique in Transit Operations: A
Drivers: A Conference Conference

ANDDD  Section - Users Performance ARO7D  Railroad Operational Safety

AND10  Wehicle User Characteristics ATD40  Transportation of Hazardous Materials

ANDZ20  User Information Systems AVOS0  Awiation Security and Emergency Management

AND30  Simulation and Measurement of Vehicle and Operator Performance AWD40 Marine Safety and Human Factors

17



TRB Committees Related to Data and Information Technology e s TRANSPORTATION

RESEARCH BOARD

EF FE Al ol AcAGd e s

Standing Committees Policy Study Committees

Code  Committee Name Code Committee Name

ADD30T Special Task Force on Data for Decisions and Performance Measures gono?  TRE Information Services Committee

ABC30 Performance Measurement BO114 Committee on Strateqies for Improved Passenger and Freight Travel

ABCAD Transportation Asset Management Data

ABJ10  National Transportation Data Requirements and Programs E1002-B Expert Task Group on LTPP Special Activities

ABJ1ET Task Force for the Using Census Data for Transportation Applications E1002-  Expert Task Group on LTPP Traffic Data Collection and Analysis
Conference C

ABJZ0  Statewide Transportation Data and Information Systems E1003  Data Analysis Working Group (DAWG)

ABJ25T Task Force on the Traffic Monitoring Conferences

ABJ30  Urban Transportation Data and Information Systems
ABJ35  Highway Traffic Monitoring
ABJ40  Travel Survey Methods

ABJAET Task Force on Understanding New Directions for the National
Household Travel Survey

ABJSD  Information Systems and Technology

ABJE0D  Geographic Information Science and Applications

ABJTOD  Adificial Intelligence and Advanced Computing Applications
ABJB0  Statistical Methods

ABJ90  Freight Transportation Data

ABJSS  Visualization in Transportation

ABJ99F Using Census Data for Transportation Applications: A Conference

ABJ99G Committee for Access to International Transportation Besearch
Information: A Conference

AFBB0 Geospatial Data Acguisition Technologies in Design and Construction

ANB20 Safety Data, Analysis and Evaluation 18




| T | TRANSPORTATION
RESEARCH BOARD

OF FHE M TIOMEL ACADERES

Search results for "GIS"
13 matches were found.

ABJ60 Geographic Information Science and Applications

ADB30 Transportation Network Modeling

AFB80 G(eospatial Data Acquisition Technologies in Design and Construction

AL0O50 Environmental Issues in Transportation Law

AT015 Freight Transportation Planning and Logistics

AT035 Miltary Transporiation

AT060 Trucking Industry Research

ATOBST Task Force on the Logistics of Disaster Hesponse and Business Continuity

AT099C Committee for EU-U.S. Transportation Research Symposium Mo. 1: Urban Freight Transport-The Last Mile

B0125 Committee for Operating in the Ocean Environment: A Workshop on Offshore Renewable Energy
Development

D0&87 MNCHRP Project Panel on Best Practices in GIS-Based Asset Management

DA0411 ACEP Project Panel on Integrating GIS into Emergency Management at Airports

DF040 NCFERP Project Panel on Improving Export Freight Logistics

19



TRB GIS/Safety Key Committees (DRAFT)

Software,
Systems,
Hardware

Passive Data
Collection

Spatial statistics

Volunteer
Geodata

Smart
maps

Example of 20
Volunteer Geodata



Challenges

GRT Corp

MANRCFMENT [ESNES:

1.

DATA NEEOS and DATA ACQUISITION I1SSUES:

40 igsues received weres reviswesd and analysis reduced issues to the followimg &
major categories:

1s

s

TECHNOLOGY THSIES:

Education - How to get top management ©o uhderstand the magnitude of GIE
without getting them turmed of f befors the syslea s completed:

Training for esecutlives and sansjers
E Training for Legislators

Good definition of GIE

Cwf ine benefits of GIS

Daf ine needs

a How will quallty be malntalmed

st aaoe

Organization = What changes ahould be made to organizatliomal structure
related to GlS:

a. GIE /[ DBA 7
b. Whoare/wWho should control

External Coordimatiom:

o, FHER rols
b Standardas

[ keportieg
d. Goals - FHEA/State/local

Data Standacdizst lon
Data Accuracy
Mata Sharing = Federal, Stats, Local governoents

Creats interface amomg peparate data basss (crested at different scales.
cosolut ione, obto. )

Optimize data collection amd maintemance techniques

Technology Transfer:

A Gensral information of what's goimg on in GIS
. Dislogue betwssn DOT's and Vendor Comsssinity

Integretion lssues:

[ B Multiple hardware platforss
b. Istegrating = CADD, Imsge, Spatisl Data, Workstations, Mainframe,

1989 A.D.



Some not-so
“simple”
guestions
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Where are the roads? (Incorrect or incomplete cartography)

Feature under
construction

Feature not
represented




Where are the roads? (Improving cartography)

Alignment

|

N

moves

Alignment |
stays put 100 O 100 200 Feet ‘ '



Where are the crashes?

Crashes are not
necessarily point events

Some crashes may be
located using different
methods and degree of
accuracy

— Temporal (e.g. link node
to lat long)

— Spatial (e.g., state police
v. local)

— Techno (GPS v. smart
map)

25



What’s “the” traffic volume on “the” road?

* Need traffic level for the yeér t'
happened

A

 Requires multlple\flgs_\'\ |
working on. gomg b“‘c‘k"'pa |
difficult to do - )

 Was the road even tﬁerf '
road st|II there.?},. =



How to segment the road system?

™

e
i
@ ' %
; ;
(!

LF
Ly

* Requirements
— Logical breaks (engineering and
public)
— Relationship to inventory data

— Long enough for manageability
and presentation

— Short enough to reflect
important changes

— Clear and understandable to use

e Facility location and type

— What is rural/urban? Character is

important ...
Designated

“rural”




What is an intersection crash?

®

Can use attributes and/or proximity...
Red: probable, Yellow: spatial @ 75, Blue: possible + spatial

* *
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ArcNews rai 2012

The 50th Anniversary of wis =5

Some events, like birth-
days, weddings, and
graduations, are pasy
o mark on the calen
dar. Others, like the
beginning of a social
movement of a lan
Euage—or HvEr-
tion of GIS—am harder
to pinpoint, However,
the confluence of three
pivatal events in 1962
and 193 makes this as good a time as any to
celebrate a hall-century of GIS,

The first event was the establishment of the
Canacly Land Tnventory (CLT) in 1962 CLT =at
oul to produce about L300 maps of land wse

the

Tomimson, B F. 1962

Compuier Mapping:!

An Intreduction to the Uss of Eleclionic Compubers
In the Sterage, Cempilation and Azcoccmont of
Watarnl nmd Coonomic Omta for the Evalusbion of
Warginal Lanss

The title p

- RO
omlinson's 1787

age of Roger

arted the work on GIS in the

A Geographic Information Syste :
for Regional Planning |
R. F. Tomlimon

Deparmiens of Foreziry and Rural Dovelppme
(rovermment of Conada

Ai o togp! by prigpram of rusal deorlipmeil, Consl [ SEnNaNRT & DRMPETi-
b d Wfrumeilan dprere far che dnvaoge and mesiusaran of mopfard el
dava, The gatem mmd e capabilities soe deterBad.

Canada, like muany countries, fooss am immesse probien i hatl undervandlag
sl puiding 1he devslopmem of by land, waber, snd Buman msources, Ore ol
1ke mafor epenties cocased specideally be implement polkey o aimscloihiy problem
is iks Aol Devclopment Brasch of tie Deparimesd of Fucnley a5d Rural
Desvcingmeat A Aisniey ik ficsag this agency b o asexhle social (Semo-
Braphis], sbannmiz, ol laed 5% for &8 imspeied anelyals 1o sabe problme
ol rural develapement 1 be apecifad, dealapment programs 1o be implemenied,
aml thelr effestivenss evaloaned

Pagsiel with Che gouihering of dals hes Sees the developrant, by the Rogional
Fhaaning Inforoaton Sysiems Divistor of the leinch, of inlspgdiied sompuler-
Bareod infomeatioe weiems 1o handie pnd anafyse ihe dara. The {Jeogrephic
Infemaiion Sudem, S ihie worase and nasipalalion of lasd dats & the Sou
develepzd of ihess sysioma, §ia desgn and developmen: simrzd i 1983, impie-
ewrfaiion beeae bn V655wl tonce e e frool sliers ol s e b oriedpled

and land capabilities at 150,000
sciles. Though the maps were
tinmal manual methods, Roger TY
emploved by Spartan Al Servi
convinced the head of CLI that o

“A situation can be reached where the amount of data precludes its use.”
- Tomlinson, 1962

b wsed to automete map anelyvsi CLT mvited
Tomlinson to define the functional require-
rmbetits of what would Liter be called the Canadi
(Geographic Information Systern. His carefully
considered use of the gualifier “geographic”
caught on and has created opportunities and
challenges (or the discipline of geography ever
since.

In August 1963, just as Tomlinson delivered
his feasibility report to CLI, Edward Horwood
of the |_.-||'.'.:_'.'5||:..' of 'n.'p'..l.;.lnll_u.ll,ln |.'||§y.,t|||.l:r_'d the
First Annual Conference on Urban  Planning
Information Systems and Programs. Within a
few years, that event hecame the annual con
ference of a new omganization called the Urban
and Regional Information Systems Association
MIMICAY  idhan  and

Bowminnal  Infnem atien

graml from he Ford Foundation, FIsner Gier
founded the Laboratory for Computer Graphics
at Harvard, where he oversaw an fmportant
strand of the evalution of compater mapping
o 1%

Whether we choose these milestones or oth-
ers as the origing of GIS, the fact remains that
G5 has come a long way, baby, in a relatively
shaort persod of time Its impact extends far be
vord the hundreds of thousands of GIS profes
sionals at work around the world. The recent
Penn State-Public Broadcasting video series

& Tedeial (Gkwatn policy sil sEgmndl [liisiig, Wil GERSTAE i eead
LB nap sheeli, af vane saled. The Ioveitony ks cisrensly picduced
000 eep sheets, of which 3000 hove beex porpored for commmer inpud, The
maps eoamin an sverage of 800 dirtiner areas on ench steet. and have becn
Tourd 1 comin 48 SEny i 4000 Addiloaslly, other 1ypss of mags e g
waberhede, dimale, lwh:y. sdicinistrasion boindanc. and land tilles me
grneribed by oiber operoes

Tee need for & compurer-based system, w‘r.-:mhr lmp ind H'I.l.l.wd kit wn
be anered i B lodm suislde Cor mpid
an wean as the magailuds of ke problem ol "m-rrdl.ru, I'lrgl: niimbsrs DF'wr!
iz apprecaesd. Lack of traiaed persoenc] makes it impossibie bo caamine such
karge smourns of dass ndaaely b oany sensizle thme, moch less co provide &
mesmiaghul 3naTyiL of fhe consant A silualion s e reached whers (he sk
nll eats preciedes He e, The el peolue of wesllest Twais of ferey g6n
remns mamed. wirk ik resull vt adminhirstors de aoc reecier information
neceseyey for s sourd hasic fo decision melisg.

|’_r'|'|:|slr|r1.l.l|;." Heimlirfion 1-:1'4|--[|.|li.|.||1“. ol o
psedu ) dramatizes the fur-reaching impacts
of GIS and related technologies on how we
think, act, and interact, At its 50th anniversary,
FIS hae Il harame o kind of mommant and

The
Augus

first known

t 1968

For maunen inlfnemabon contact Daadd Tillsoce

published use of the term Geograp

Trombmenm Hrmer 1068

hic In fa i




Big data: Sensors

TranStar Traffic Uses Bluetooth for Real-Time
antnnng
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Big Data: SHRP2

Strategic Highway Research Program
o [ - L

Accelerating solutions for|l & i T
- AR | L wivich the participant/DAS
operates:
roadway, safety
campaigns, laws,
traffic, weather, wark
zones, crash history...

(DAS GPS is Link)

|

- 1550 DAS
-3000 participants

MNew Roadway

Data collected
and QA
(incl, curvatura)

Passenger Car, Van,
SUV, Pickup

CHarIes Fey, 'I_'RB
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Big Data: Scanners

< share [ FRWRT= )

Motorway crash closures to be cut by 3D

laser scanners

New technology is to be employed to cut down
the time that motorways are closed after
crashes, the government says.

A £2 Tm deal will allow 27 police forces across
England to get 3D laser scanning technology.

This quickly makes a 3D image of the crash site,
instead of investigators surveying multiple sections
of a scene.

Roads Minister Mike Penning said the technology
will benefit drivers "by reducing incident clear up
times by 39 minutes on average".

There were more than 18,000 full or partial
motorway closures in 2010

Related Stories 32
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Sometimes, the cure is worse that the disease ...

NGAC Meeting Addresses Transportation and 1&‘%

ATT BALL on JUN : . }

I baLl,ondUNE 20, 2011 ﬂ_'\"-:

; N — Ty
Laser Regulation ok N

The National Geospatial Advisory Committee (NGAC) met June 8-g, in
Washington, D.C. On the agenda were discussions on transportation for the
nation, Census address and road features and pareels, and parcel data on
tribal lands. There was also concern about the impact on lidar mapping

technologies from new Federal Aviation Administration regulations that ban
39

the pointing of lasers at aireraft.



Challenges, or Opportunities?

ENERGY

Electricity
goes viral

hat if you could create
with the tap of a finger? Scientists at
Lawre: Berkeley National Laboratory
have discovered a novel way to do just that
Bioengineering professor Seung-Wuk
Lee, materials science professor
Ramamoorthy Ramesh znd researcher
Byung Yang Lee have de-.:a[:oﬁ a ;,
erator m:u uses genet:

st gurar pbon Sevaet wecrogri

Siag rarec e n s

{
1
:
i
:
5

lectrical energy

electricity. .k'her'
electrode coated with t s—which
are harmless to people—the viruses
transform that pressure into current
Their generator makes enough power
toruna ;m.ﬂl liquid-crystal display &
is _hc- fir piezoelectric

A penerator Siat gses wiuses to 2am machancal enargy o elcmcity this develo B
: s development will eventually lead
mght, was o y Byg Tangloe, % to microelectronic devices that capture
Wk Les :nd Ramamsorthy Ramesh above. §

electrical energy from the movements
of everyday activities, sui g

climbing stairs or shutting a door

PUBLIC HEALTH

WITHIN REACH Anewloo ._ ‘  Mixure

The hand-cranked auger moes
ena on meshing mund and machine Aiming to improve sanitation services in developing the unne end faces. then meves
countries, the Bill and Melinda Cates Foundation e excreta down the cylndst
challenged engineers to make toilets clean, afford which provdes e necassany
able and sustainable for the 2.5 billion people—40 tw-howr sterage penod 1o ore-
percent of the world's population—who lack access 2 ammoniz. When e wast:
to modern lstrines. In response. environmental reaches the end of S cyfinder,
postdoctoral 1t moves itn the collecton bin.
sed a toilet
Collection bin
to The 10-gallon collecaon ban
i 5 contans 3 lime solition Sat
pa— e will rasse Be pH of the waste
Ol c diduge i RO without -

A R, matwe to 12, comerting e
endangering humans or the environment. Their amiransia s 2 dhsinfectant
goal is for each toilet to cost less than $50.

Ower the next year, the researchers plan to refine
their design, test it under actual use conditions and i Removal
investigate ways to incorporate their solution into 3 After 2 waek of storage in %e bin,
existing waste management systems. The display = pathegers are disinfeced. The
model, shown here, was designed to be transparent ; “safe siudge” & ready » be 1aken
to show the toilet’s inner components o & processing facdity. pessbly to
be converted w feralizes or fusl 40




Accomplishments

Thank you

Technology .
Applications .
Innovation .

Challenges

Making sense of big data
Supporting decisions
Privacy

Finance data programs
Coordination

Geographic Information Systems (GIS)
in Transportation Safety

December 4-5, 2012
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e RITA Research and Innovative Technology Administration

Geospatial Coordination at USDOT
and Transportation for the Nation
(TFTN)

Steve Lewis
Geospatial Information Officer, USDOT
Director, Office of Geospatial Information Systems, USDOT/RITA/BTS
December 4, 2012



Topics

» USDOT Organizational Structure

» USDOT Geospatial Programs

= Geospatial Coordination

* Transportation for the Nation (TFTN)

= Moving Ahead for Progress in the 21st Century (MAP-21)

"’ U.S. Department of Transportation
@’ Research and Innovative Technology Administration 2



USDOT Organizational Structure

» 13 “Operating Administrations”

[m]

[m]

[m]

O

Office of the Secretary Transportation

Office of the Inspector General

Federal Aviation Administration

Federal Highway Administration

Federal Railroad Administration

Federal Transit Administration

Federal Motor Carrier Safety Administration
Maritime Administration

National Highway Traffic Safety Administration
Pipeline and Hazardous Material Safety Administration
Saint Lawrence Seaway Development Corporation
Surface Transportation Board

Research and Innovative Technology Administration

U.S. Department of Transportation
@’ Research and Innovative Technology Administration



USDOT Geospatial Programs

» Almost all of the Operating Administrations have
geospatial programs

» Some have dedicated programs, some are “other duties
as assigned”

= With the exception of the Research and Innovative
Technology Administration (RITA), all are “modally
biased”

U.S. Department of Transportation
@’ Research and Innovative Technology Administration



Geospatial Coordination

* RITA leads the geospatial coordination efforts at USDOT

|

|

|

Geospatial Information Officer

Senior Agency Official for Geospatial Information

Designated lead for Transportation Theme of the National Spatial
Data Infrastructure

— National Transportation Atlas Databases (NTAD) product represents
the Transportation Theme

Represents the USDOT on the Federal Geographic Data
Committee and in the Office of Management and Budget’'s e-gov
Initiatives

Participates in meetings of the National States Geographic

Information Council and the National Geospatial Advisory
Committee

U.S. Department of Transportation
@’ Research and Innovative Technology Administration



TFTN - Background

Influenced by several different efforts:
* |In 2008, an “issues brief” by NSGIC called for the creation of TFTN

= OMB Circular A-16 identifies the USDOT as the “lead agency” for
the “transportation theme” of the National Spatial Data Infrastructure
(NSDI).

» Emerging USDOT data requirements for geospatial data for all
roads, such as accident reporting for enhanced safety and bridge
iInventory.

= Aligned with several initiatives such the emerging federal
Geospatial Platform concept. - one element of the “geospatial
portfolio”

"’ U.S. Department of Transportation
@’ Research and Innovative Technology Administration 6



TFTN Concept

“Creation and maintenance of high-quality, nationwide
transportation data that is in the public domain”

o An initial focus on street centerlines, but eventually multi-modal
- Nationwide data spanning all states and territories
o All roads, not just Federally funded roads

o Provides a common geometric baseline
= Road naming
= Persistent segment ID numbering
= Advanced functionality is built on top of baseline

U.S. Department of Transportation
@’ Research and Innovative Technology Administration



TFTN Strategic Planning Effort — What We Did

= |dentified and engaged stakeholders
» Defined requirements, challenges and opportunities

*» Documented progress already made
o EXisting Datasets
o Best Practices
o New Ideas

» Explored implementation issues
» Evaluated funding sources

U.S. Department of Transportation
@’ Research and Innovative Technology Administration 8



Stakeholder Qutreach
Interviews

Safety

FHWA Highway Performance Management System
Intelligent Transportation Systems
- Asset Management

Iscience for a changing world

TRANSPORTATION AMERICAN ASSOCIATION ofF
RESEARCH BOARD STATE HIGHWAY aAND

OF THE NATIONAL ACADEMIES TRANSPORTATION OFFICIALS

AASHICC

United States
Department of Agriculture

NENA

THE

9 . 1 . 1 I-95 CORRIDOR

ASSOCIATION § COALITION

Beyond Bourdarics

U.S. Department of Transportation
\@®’ Research and Innovative Technology Administration 9



Stakeholder Outreach
Presentations & Workshops

ESRI International

User Conference

Joln us July 12-16, 2010 at the
5an Blego Convention Center

NSGIC 2010 Midyear Conference ¥ .

- "A Collaborative Heading"
Mountains afOP}wrtu nitiy |

MF"010
A

4 !91 :';‘ L ¥, ;.
March 7-10, 2010 ~U1V
Loews Annapolis Hotel ESRI FedUC

Annapolis, MD

" B EEa

Transportation Research Board
90th Annual Meeting

January 23-27, 2011 « Washington, D.C.

Sibe Mas

Hulrmhkanla(wmtvgdc
\ :
\ —— T T T
\ - iogbe
f o s by bt el P s s
-
National Geospatial Advisory Committee = a
The Nabonal Geospatial Advisory Committes (NGAC) is 3 Federal Advisory
' th H m Committae sponsored by the Department of the Interior under the Federal
URISA's 48" Annual Conference for GIS Professionals S  nvor ot At T NG reprs o th e o o e G
Data Committes (Secratary of the Interior or designeel. The scope and objectives
af tha NGAC are descnbad in the NGAT Charter: “The Committee will provds
advica redatad to [=] of Faderal and national
m geaspatial programs, the development of the Nabional Spatial Data Infrastructure,
and the imp F ffice of o] Croular A-16 and
Excoutive Order 12606, The Committee will review and comment upon geaspatial
B e ot W
eoaatialion s | Egsive ol reor fstecal 0 ol AR N L

U.S. Department of Transportation
\@®’ Research and Innovative Technology Administration
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Baseline Geometry with “Special Sauce”

* The specifics of what's included in “baseline geometry”
requires further definition

= [nitial, minimal components might be:
o Road naming

o Basic attributes (e.g. functional classification)
o Persistent segment ID numbering

» Seeking additional ideas and input from stakeholders on
what’s feasible

» “Special sauce” can be content and/or capabillities

"’ U.S. Department of Transportation
@’ Research and Innovative Technology Administration

11



Variety of stakeholders adds their own “special
sauce” on top

*Private Sector: full routability and
Immersive imagery

*USGS: Enhanced cartographic display and
labeling

- | eState DOTs: advanced attributes

| | State DOTs: Linear Referencing System (LRrs)

_ -State E911: Addresses

< *TFTN: Common baseline foundation
of geometry, basic attributes

U.S. Department of Transportation
\@®’ Research and Innovative Technology Administration 12



The Model for TFTN - HPMS

» Federal Highway Administration (FHWA) reporting
requirements for the Highway Performance Monitoring
System (HPMS) included the submission of a geospatial
network of all Federal-aid roads by each State DOT

» Reporting requirements for the HPMS could be
expanded to require all roads

o Detailed HPMS attributes would continue to be provided for only
Federal-aid roads

o Annual nature of HPMS reporting provides a data update
mechanism

o USDOT will work with states to develop basic standards

o Reporting requirement would enable states to utilize FHWA
funding for creation and maintenance of inventory

"’ U.S. Department of Transportation
@’ Research and Innovative Technology Administration 13



Obstacles Associated With This Model

* FHWA needed to change the HPMS Reporting
Requirements to include all roads in the geospatial
submission

» States are not required to work with neighbors for
connectivity

* No USDOT resources currently available for
aggregation, assembly and publication of a nationwide
data set

* The level of quality/accuracy varies from State to State

= Although there is general agreement that the state DOTs
are the authoritative source for street centerlines for their
respective jurisdictions, there is very little independent
verification of their accuracy

U.S. Department of Transportation
@’ Research and Innovative Technology Administration 14



Case Studies — “Mini TFTNS”

> W D

OH: Example of state activating counties
NY: Example of state-private sector partnership for centerlines
MI. Example of a state GIS office assisting a state DOT

KY: Statewide, multi-purpose centerline used for HPMS, E-911,
etc.

VA Counties: Example of multiple counties collaborating for
centerlines

WA Pooled Funds Study: Example of a multi-state, regional data
collection and integration effort

1-95 Corridor Study: Example of multi-state data integration and
update challenges

" U.S. Department of Transportation
@’ Research and Innovative Technology Administration 15



NGAC Endorsement

* TFTN Strategic Plan was presented to NGAC on June 8,
2011

* On June 9, 2011, NGAC passed the following
recommendation: The NGAC commends the U.S.
Department of Transportation (USDOT) for
developing the new Transportation for the Nation
(TFTN) Strategic Plan through the engagement of
the stakeholder community. The NGAC encourages
USDOT to develop a business plan as the next step
In the development of TFTN.

"’ U.S. Department of Transportation
@’ Research and Innovative Technology Administration 16



Will the Business Plan Happen?

» RITA lacks the funding for a Business Plan

* FHWA has the funding

o They fully support TFTN and the recommendations from the
Strategic Plan

o They believe that a Business Plan is NOT necessary

= Do TFTN stakeholders believe a Business Plan is
necessary?

* [f so, what can the stakeholders to express their
concerns and communicate their support of the
Business Plan?

"’ U.S. Department of Transportation
@’ Research and Innovative Technology Administration 17



TFTN Without A Business Plan: The Good

* FHWA believes they are already making progress

o For the 2010 HPMS submittal, networks received from all but one
State DOT

o 20 State DOTs provided networks for ALL roads
o Several State DOTs provided dual-carriageway networks

» A search through regulations reveals several avenues to
require State DOTs to provide complete networks to
support the Safety and Certified Public Mileage
programs.

* FHWA is working on submittal guidance that will require
State DOTs to submit all roads and dual carriageways
starting with the 2013 submittal.

* FHWA has promised to keep the stakeholders involved.

U.S. Department of Transportation
@’ Research and Innovative Technology Administration 18



Moving Ahead for Progress in the 21st Century
(MAP-21)

= Signhed into law by President Obama on July 6, 2012

= Funds surface transportation programs at over $105
billion for fiscal years 2013 and 2014

= Includes funding of $4.8 billion for a Highway Safety
Improvement Program (HSIP)

— Requires the development of a “basemap” of all roads onto
which safety attributes can be attached

— HSIP funds can be used by State DOTs to develop the
basemap

U.S. Department of Transportation
@’ Research and Innovative Technology Administration 19



MAP-21 and TFTN

= FHWA has embraced the recommendations of the TFTN
Strategic Plan and will develop the “basemap” using
HPMS networks

o A memo was issued to each State DOT requiring that they provide
a complete road network as part of the annual HPMS submittal

o Will include both paved and unpaved roads and dual carriageway
representation where appropriate

o In addition to HSIP funds, FHWA waived the match requirement
for using State Planning and Research Funds

o A plan of action is required from each State DOT by June 2013
o Complete networks required by June 2014

"’ U.S. Department of Transportation
@’ Research and Innovative Technology Administration 20



What's Next

» FGDC Transportation Subcommittee will be looking at
best ways to expand TFTN to other modes of
transportation.

U.S. Department of Transportation
@’ Research and Innovative Technology Administration 21



Questions/Comments?

Steve Lewis
(202) 366-9223
steve.lewis@dot.gov

U.S. Department of Transportation
@’ Research and Innovative Technology Administration 22
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Panel #2: Multi-modal GIS Data and
Technology Panel

Objective: This panel will examine the diverse needs of data for
different aspects of transportation safety across all modes. It will
provide an understanding of the limitations associated with these data
and the importance of data standards.

Nadine Alameh, Ph.D., Open Geospatial Consortium
Geospatial Standards and Interoperability in Transportation

Michael R. Ratcliffe, U.S. Census Bureau
The Census Bureau, TIGER, and Geospatial Information: Over Two Decades of
Accurate and Reliable Data for the GIS Community

George Gonzalez, Federal Aviation Administration
Air Traffic Organization

Jeffrey J. Danielson, U.S. Geological Survey
National Elevation Data for Transportation-Based Applications

Mark A. Skoog, National Aeronautics and Space Administration
Improving Collision Avoidance Systems
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Geospatial Standards and
Interoperability in Transportation

Nadine Alameh, Ph.D.
nalameh@opengeospatial.org
Open Geospatial Consortium (OGC)
Director of Interoperability Programs

National Transportation Safety Board
Geographic Information Systems (GIS) in Transportation Safety
4-5 December 2012
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Everything we do happens
somewhere, and sometime!

« Geography — the master framework for data integration

 Location is critical to the vast majority of decision support,
situational awareness, modeling, and simulation systems

© 2012 Open Geospatial Consortium
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The Open Geospatial Consortium

X
Achieve the full societal, economic and scientific benefits of integrating
location resources into commercial and institutional processes worldwide

Not-for-profit, international voluntary consensus standards organization;
leading development of geospatial standards

South
America
* Founded in 1994. 2 Asi
Sla

* 475+ members and growing W ! Pagg'c’

niversity North
« 38 standards . America

Commercial 163
* Hundreds of product implementations Research
» Broad user community Europe
implementation worldwide ';‘(()50? 203

(1]

« Alliances and collaborative activities with 1ISO and Médd:e
as

many other SDO’s

OG C © 2012 Open Geospatial Consortium
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Example Government Organizations

Abu Dhabi Police
DOD Australia
Geoscience Australia

NSW Dept of Environment and
Climate Change (Australia)

Eurocontrol

European Environment Agency
European Satellite Centre
European Space Agency

UK MOD

UK MET

METEO France

Korea Land & Housing

BRGM (France)

Ordnance Survey (UK)

State Land Agencies (Germany)

OGC’

US DHS

US EPA

US FAA

US NASA

USGS

US NGA

US Census

US NOAA

US Joint Program Executive Office
Oakridge National Lab
Natural Resources Canada

NC Dept of Environment & Natural
Resources

Dept. Science & Technology (India)
EU Joint Research Centre
Korea Land & Housing...

© 2012 Open Geospatial Consortium



OGC Alliance Partners

A Critical Resource for Advancing Useful Standards

r‘

g

International
Organization for
Standardization

INTERNATIONAL
Environmental T Hsaumon +

GEOGRAPHIC
INFORMATION

*
:
Modelling & Software ,, USRS .

ol Gl

OBJECT MANAGEMENT GROUP

©IEEE \_ : @OSGeo

1§pﬁs National Institute of

N j BUILD[NG SCIENCES

OpenGridForum

OPEN FORUM | OPEN STANDARDS

An Authoritative Source o rtive Solutions for the Built En ment

buildingSMART

., .‘ 0 m Q @ International Alliance for Interoperability
Qpen Mabile Allianca OSC R E o and OtherS

www.opengeospatial.org/ogc/alliancepartners
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Approved OGC® Standards

Web Services
— Web Map Service (WMS) {ISO}
— Web Feature Service (WFS) {ISO}
— Web Coverage Service (WCS)
— Catalog Services for the Web (CS/W)
— Coordinate Transformation
XML Encodings
— Geography Markup Language (GML) {ISO}
— KML
— Web Map Context
Sensor Web Enablement
— SensorML
— PUCK
— Sensor Observation Service (SOS)
— Sensor Planning Service (SPS)
— Sensor Web Enablement Service Model
Open Location Services (OpenlLS)

Tightly coupled

— Simple Feature Access — OLE, SQL, CORBA {ISO}

— Grid Coverages

Available free of charge at
http://opengeospatial.org/standards

ann " Welcome to the OGE Website | 0GCH. o—
. DECE Homa  DOC Matwei= DBE Fonem \
"Making location count” pe {‘_'_i
o
[Making location count. " apgyt | standards | Programs | events | Press | implementing | compliance | -
m

LT — Standrds

@ Learn About 0GC Welcome to the OGC Website 0GE Refererce Madei (0]
DGC Axis Grder Policy

9 Mambarship Bemefits The Open Geospatial Consortium, Inc.® {(OGC) s a non-profit, Catakog S4rvice [CAT)

& ercorements intenational, voluntary consensus standards organization that is leading AL In JPEG 2000

{0y Jein 06c the development of standards for gecspatial and location based services. Fiiter Erenary
Goography Markup Langusgs (G4L}
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» OGC Videos Highlight GEO's progress implementing GEOSS Stybed Luyas Duncriphor (ILD)

@ ooc Hetwork=
& 0cC Public Forum
O fiegistered Products
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Interoperability: information integration
0 .

“We need to share maps on the Web,

o ] .
We don't have a common across devices or platforms.”

language to speak
about our geospatial
data or our services.”

Value of
“We need to find and pull ¢ open

automated sensors.”

together data from our StandardS

”"We need to deliver data - “We have security issues relating |
to different systems.” B to geospatial data exchange.” | &
o= =

O G C®
© 2012 Open Geospatial Consortium



OGC Activities Driven by Community Needs

Other
Standards
Organizations

Infrastructure -
Transportation

Health

P

Emergency Services, o
Disaster Management
- A w’ =

Consumer
Services, Real Time
Information

OGC



Aviation Safety

e

* To improve air travel safety and operational efficiency, the
global aviation community is moving forward on the
adoption of an international framework of standards that

enable communication in a net-centric, globally
interoperable Air Transport System (ATS).

» Because location information is critical in virtually all
aviation activities, location interface and encoding
standards from the OGC play an important role.

O G C®
© 2012 Open Geospatial Consortium
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Aeronautical Information Management (AIM)

O
10

« Develop and test standards-based
service-oriented architecture to support
the provision of aeronautical information
directly to flight decks and Electronic

Flight Bags (EFB)

» Support vision for Aeronautical
Information Management

— Interconnected systems with many actors
and many users

— Need for real-time information used in flight
planning, navigation, rerouting, etc

— Right information at the right time at the right
place to the right user

— End-to-end management of information

OoGC

Data Stewards AIM Customers
& Suppliers

Airports /A\X:M EA Xy Pilots

- P Airlines

Obstruction Evaluation

Common Operating
Picture

A XM....p. ATC Systems
Procedure Development !

. : W AT Military
Airspace and Rules A/XM .P‘\X'
: Charting...
Military i . P i
: Collection Distribution i
Forest Service....
International Al
Exchange

© 2012, Open Geospatial Consortium



FAA Special Access Airspace (SAA) Pilot

*  Provide access to SAA information to National
Airspace System (NAS) Stakeholders

* Support airlines in automated flight dispatch and

0

oW 20NM | WM -
N

planning

* Increased situational awareness and flight decision
support

» Geospatial and temporal data fusion for the display
and use of airspace activation data

SAA Pilot Demo page
http://www.opengeospatial.org/pub/www/saa/index.html

OGC Aviation Domain Working Group
http://www.opengeospatial.org/projects/groups/aviationdwg

OGC
Copyright © 2011 Open Geospatial Consortium 15
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Osta Funicn
@xaCtAIS and RADARSAT.Z $nip Detection
Septemder 19, 2011 - 2300M Tulu

Aoy

| Vessel Detections:
Fusion with Radar

| Casualty Alerting:
Drifting vessels fused
with Wave Heights

Piracy prevention and
tracking: Mother Ship
and Pirated Vessel
Tracking

Flotilla Identification:
Fusion with Optical
Imagery, Tripoli,
Summer 2011

OGC’




Tomorrow: The Internet of things

Sensor webs

Location marketing

Indoor/outdoor location

Building information models

Environmental monitoring
Predictive maintenance
d5 Machine-to-machine

‘ daf communication

Augmented reality
Smart buildings

Smart pipes

Smart grid
Today’s Internet



Conclusion

X
 Location is an integral part of transportation data

* Technological innovation continues to better support
navigation and safety in transportation

« Standards are critical for information exchange and sharing

 OGC membership (commercial, government, academia
and research) continues to push the boundaries to find
effective solutions for today’s and tomorrow’s
iInteroperability problems

« Standards innovation needs you! Voice your requirements
and get involved http://www.opengeospatial.org

OoGC
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OGC

Making location count.

Geospatial Standards and
Interoperability in Transportation

Nadine Alameh, Ph.D.
nalameh@opengeospatial.org
Open Geospatial Consortium (OGC)
Executive Director of Interoperability Programs

National Transportation Safety Board
Geographic Information Systems (GIS) in Transportation Safety
4-5 December 2012
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The Census Bureau, TIGER, and
Geospatial Information: Over Two
Decades of Accurate and Reliable Data
for the GIS Community

Michael Ratcliffe
Geography Division
US Census Bureau

GIS Iin Transportation Safety
National Transportation Safety Board
December 4, 2012
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Today’s Presentation:

e Brief introduction to TIGER

e Census Bureau spatial data
— TIGER/Line shapefiles
— TIGERweb

* Accessing statistical data and visualizing data

« Geographic areas
— Urban Areas
— Places
— Census Tracts

U.S. Department of Commerce

United States” ‘

Census

Economics and Statistics Administration
S CENSUS BUREAU



TIGER

* Topologically Integrated Geographic Encoding and
Referencing System

» A digital map of US, Puerto Rico, & Island Areas
» Contains

e Roads (Streets), Rail, Hydro

e Geographic Entity Boundaries

* Housing Unit Locations

e Address Ranges and Zip codes

e Key Geographic Locations

U.S. Department of Commerce
Economics and Statistics Administration
S CENSUS BUREAU

United States” ‘

Census



MAF/TIGER Accuracy Improvement
(MTAIP)

e 2002 - 2008

 Emphasis on positional accuracy

* Processed at county level

 Total of 3,233 files processed

United States”

U.S. Department of Commerce
e n S u S Economics and Statistics Administration
oessssssssss Bureau 1.5, CENSUS BUREATU



Scotland County, NC — Before MTAIP




Scotland County, NC — After MTAIP
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LL5. Department «

United States”

Census

—— Bureau

SOMIMETsE

People Business

You are here: Census.gov » Geography » Maps & Dats » TIGER Products

Geography

Main About

Maps & Data

= Maps & Data Main Page

Maps & Data

Maps

= Reference
= Thematic

= Maps Available for
Furchase

Data

=TIGER Products
= Partnership Shapefiles
= Relationship Files

= Comparability Files
*Places
» County Subdivisions

= Garetteer Files

= Block Assignment Files
= Mame Lookup Tables

= Tallies

=LandView

United States™

ensus

eassssssssss Bureau

Reference Partnerships Education

TIGER Products

Geography ‘ Data ‘ Research

Research

Newsroom

Home | About Us | Subjects A to Z | FAQs

| Help

s F8

TIGER = Topologically Integrated Geographic Encoding and Referencing

The Census Bureau offers several file types and an application for mapping census geographic data based on data found in our MAF/TIGER database. Qur

products are:

+ TIGER/Line Shapefiles

+ TIGER/Line Shapefiles pre-joined with Demographic Data - 2010 Census selected geography

= Cartographic Boundary Files

« KML Prototype Files
« TIGERweh

Which product should | use?

Most mapping projects—this is our most
comprehensive dataset. Designed for use
with GIS (geographic information systems).

TIGER/Line
Shapefiles

TIGERILine Demaographic analysis from selected attributes
ST I EER from the 2010 Census. Designed for use with
Geodatabases [Eei
with
Demographic
Data

Small scale (limited detail) mapping projects
clipped to shoreline. Designed for thematic
mapping using GIS.

Cartographic
Boundary Files

KML Prototype

Files

Viewing data or creating maps using Google
Earth, Google Maps, or other platforms that
use KML.

Viewing maps online or streaming to

TIGERweb : S
your mapping application.

U.S. Department of Commerce
Economics and Statistics Administration

U8 CENSUS BUREAU

Shapefiles (_shp)
and database files

(-dbf)

Shapefiles (_shp)
and Geodatabases

Shapefiles (_shp)

KML (kml)

interactive viewer
and WS

Boundaries, roads,
address information,
water features, and more

Boundaries, Population
Counts, Housing Unit
Counts, 2010 Census
Demaographic Profile 1
attributes and geography

Selected boundaries

Selected boundaries

Boundaries. roads,
address information,
water features, and more

Full detail (not
generallzed}

Full detail (not
generalized)

Less detail
(generalized)

Less detail
(generalized)

Detailed and
generalized

Extensive

Limited

Limited

Limited

Extensive

Level of Descrl ptive | Vi nta ges

2006 -
2011

2010

2010,
2000, 1990

2010

2010




TIGER/LIine Shapefiles - What

e http://www.census.qgov/geo/maps-data/data/tiger-line.html

« Spatial Extracts from the Census Bureau'’s
MAF/TIGER database

e Geographic Boundaries and Features

o 2007 version first in Shapefile format
— Previously in TIGER/Line format
— Change due to migration to Oracle

United States”

Census

nt of Commerce



http://www.census.gov/geo/maps-data/data/tiger-line.html

2010 Census TIGER/Line Shapefiles
Pre-Joined with 2010 Census Demographic
Profile

TIGER/Line® Shapefiles Pre-joined with Demographic Data

A limited set of TIGER/Line Shapefiles are available pre-joined with demographic data. These files were created as a
proof of concept for another project and we are making them available to everyone.

We are working on an on-line tool that will allow you to access selected data from the 2010 Census and American
Community Survey (ACS) for custom geographic areas (conforming to blocks for the 2010 Census and block groups or
census fract boundaries for the ACS). We do not have plans to continue to create shapefiles and/or geodatabases pre-
joined with demographic data as a regular product because of the large volume of data available and the many varying
needs of customers. We will continue to work with our data providers to ensure there are easy links between the

geographic products and the data products.

+ 2010 Census Demographic Profile 1 - Shapefile Format
+ 2010 Census Demographic Profile 1 - Geodatabase Format
+ 2010 Census Population & Housing Unit Counts - Blocks

e n S u s Economics and Statistics Administration

eassssssssss Bureau U8 CENSUS BUREAU

c United States ‘ U.S. Department of Commerce



TIGERweb http://tigerweb.geo.census.gov/tigerwebmain/tigerweb_main.html

TIGERweb Applications REST Services Data Files | TIGERweb Geography Contact Us

TIGERweb Applications

Note: These links will open TIGERweb Application
new browser windows.
The TIGERweb web-based application allows the users to visualize our TIGER(Topologically Integrated Geographic Encoding and
TIGERweb Referencing database) data. The application allows users to select features and view their attributes, to search for features by name or
geocode, and to identlFP( features by selecting them from a map. The TIGERweb application is a simple way to view our TIGER data
TIGERweb2010 without having to download the data.

The TIGERweh application offers the ability to view:

= Linear features

= Roads, highways, streets

= Railroads

= Rivers, streams. and other “single-line” drainage
= Area water

= Rivers, lakes. and glaciers
= Boundaries for legal and statistical geographic entities

The applications need:

- JavaScript enabled

- Allow Popups

- Microsoft Silverlight Plug-In

Click te ign up for updates on
TIGERweb and other Census Bureau
Topics
Because geographic and locational context and relationships are important, the TIGERweb application determines which geographic
entities and features may be visible based on map scale.

Users have the capability to turn on and off linear features and geographic entities by type. This allows users to limit the amount of data
an the map by selecting only the features and entity types they would like to see.

View the following video for an introduction to the TIGERweb application:

United States U.S. Department of Commerce
e n s u s Economics and Statistics Administration

l=—————") Bureau V.S CENSUS BUREAL



Display Data Table Save to PDF Ahout This Map Zoom To Initial Extent

Census Data Mapper

Follow These Steps “ ™ 8
to Customize Your Map: M ’ |Percent Over Age 65|

7 Choose a data theme:

[Age and Sex |v]

2 Choose a data table:

[ FPercent Over Age 65 | v]

On-Line
Mapping Tools

3 Choose a color palette:

| N [

4] Choose the number of classes:

5 Choose a classification type:

24 B% 10 47 7%
21 4% 10 24 5%
189.2% 10 21 3%
16.7%t019.1%

Equal Inter«al

Manual '

4.0% to 16.6%
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T
6 | Make Your Map D
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Metropolitan and Micropolitan

Main About Data Related Sites Contact Us

Percent Change in Population by Census Tract: 2000 to 2010

Total population = Percent Change in Population by Census Tract: 2000 to 2010 = Submit
E Legend I

Census Data L
Mapper and
Metro/Micro Area
Data Viewer

Core based statistical area

[] Metroarea
[ wicroares
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County or egquivalent

Percent change

o
2

B
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<= Previous Return to Data Visualization Gallery

1-95 Population Density Profile, 2010
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1.S. Census Bureau

AMERICAN T
E‘E‘i(:t Flnder (-_ ) Feedback FAQs Glossary Help

MAIN SEARCH WHAT WE PROVIDE USING FACTFINDER English | Espanol

Your source for population, housing, 2 N s
| economic, and geographic g ,5 g

™ our Selections’ iz empty [l f e A
information

Search using the options below:

| Topics 3 Quick Start Address Search
{age, income, year, dataset, ...)

: |
; Enter search term(s) and click'60" & y ’
| Geographies ’ Find Census data by entering a strest

3 address.
(states, counties, places, ...} topic or table name state, county or place (optional h
A1 — o |

Race and Ethnic Groups 3 (= topics (" racefancestry (" industries ¢ occupations
(race, ancestry, tribe)

Wiew the American FactFinder
COruse the options on the left to begin your search Data Release Schedule

Industry Codes ’
(MAICS industry, ...}

News and Notes = GETEMNLUPDMES_] Download large wolume ElﬁFﬂ from the
—_—— Census Bureau's FTP Site

EEO Occupation Codes ’ Nov 08, 2042 f|
| (executives, analysts, ..} : E S i A
2011 Annual Survey of Manufactures (ASM) data are now available! The ASM provides sample estimates of A how-to guide for Building Deep Links into
statistics for all manufacturing establishments with one or more paid employees. Some key statistics include American Factfinder (PDF) iz available
empleyment, payrol, supplemental labor costs, cost of materials consumed, operating expenses, value of
shipments, value added by manufacturing, detailed capital expenditures, fuelz and electric energy used, and

inventories. more » Reference Maps

Cuick, easy access to facts about

people, business, and geography. Oct 25, 2012 Reference Maps show selected geographic

Select the U.S. or & state to begin: Th&ZUDB—_ZUH Qme!'ican Cuml_'nun'rty Survey 3-year E&_timates are now available for cities, counties, and other ?::t:?;;e:ufg; :: :‘;:::.Inng el kit
- geographic areas with populations of 20,000 or more. The 2009-2011 ACS 3-year data products are the first ¥

United States -

muttivear release to include the topic of Bachelor's Field of Degree. more » United States = m
=
Census Newsroom » L
| Load Query

Use Load Query to restore a previoushy saved query

Popular Searches

* Decennial Census

Getting Detailed Data

+ Population The following data are available on American FactFinder:

* Poverty + Decennial Census LOAD QUERY

% Taken every 10 years to collect information about the people and housing of the United States
+ Housing

+» American Community Survey

. An ongoing survey that provides data about your community every year

+ Puerto Rico Community Survey
The eguivalent of the American Community Survey for Puerto Rico

+ Economic Census
Profiles the U.S. economy every 5 years

& Mmesdngine Entimmaton Meamen

United States U.S. Department of Commerce
e n S u S Economics and Statistics Administration

eassssssssss Bureau V.S CENSUS BUREAL
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Access Data with Census APIs

Main Data Sets | Geography App Gallery

Developer Forum

Join our Developer Forum G- to
submit questions, provide
feedback. and share ideas to
help the Census Bureau as it
makes data available through
APls.

Using the API

Examples and Supported
Geography [PDF]

SF1 Examples and Supported
Geography

ACS Examples and Supported
Geography

Request a Key

Download Data

To download full data sets,
visit our FTP Server

c United States™

= Print | £ Share this page | @ Connect with us

Census Bureau APIs

To improve access to data and encourage innovation, the Census Bureau has begun to provide APl access to some data sets.
beginning with the 2010 Census Summary File 1 and the 2010 American Community Survey (five year data). We invite developers to use
these APls, join our Developer Forum, and provide feedback to help us move forward with continued API development.

Please read the Terms of Senice for using the APL

Note on URL base: Please note the the URL of the APl has changed to api.census.gov. The former URL will remain active until August
6th. Please update your calls to reflect the new URL.

Accessing Data

Data are accessible to software developers through a stateless HTTP GET request. In order to access data. you will need to insert a key

into the recLu(est URL in order for query results to be returned. If you do not have a key assigned to you, you will be directed to the

Request a Key page where you can register for one.

1) Example of the request URL for 2010 Census SF1 data that has an assigned key inserted:
http:/fapi.census.gov/data/2010/sf1?key=b48301d897146e8f8efdIbeficbeb1fcb864cf&get=P0010001 NAME&for=state:*

2) Example of the request URL for ACS 2010 5 Year data for Total Population for California and New York:
http:/fapi.census.gov/data/2010/acs57key=b48301d897146e8f8efd9befic6eb1fchBb4cflget=B02001_001E,NAME&for=state: 06,36

3) Example of the request URL for ACS 2010 5 Year data for Gross Rent as a Percentage of Household Income, 10.0 to 14.9
percent for all counties in CA:

http:/fapi.census.gov/data/2010/acss? ]
key=h48301d897146e8f8efd9bef3cbeb1fchibdcf&get=B25070_003E NAME&for=county:*&in=state:06

4) Example of the request URL for 2010 Census SF1 white population of 12 year olds in Alabama
http-/fapi.census gov/data/2010/sf1 ?key=[user key]&get=PCT0124015 PCT012A119&for=state:01

Query Response

The response for all queries is formatted as a two dimensional JSON array where the first row provides column names and subsequent
rows provide data values.

An example query response looks like this:

L"F'[J[] 10001","NAME","state"],
710231" "Alaska”,"02"],
"ATT9T36"."Alabama”,"01"],
"2915918","Arkansas”,"058"].
"6392017","Arizona","04"],
["37253956","California”,"06"],

Each query response will include an HTTP status code. The table below lists the status codes and what they mean.

HTTP Status Code Descriptions

U.S. Department of Commerce

e n S u s Economics and Statistics Administration
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Census Tracts

e Census tracts are small, relatively
permanent statistical subdivisions of a
county.

— Uniquely numbered in each county with a
numeric code

« Census tracts average about 4,000
iInhabitants
— Minimum Population — 1,200
— Maximum Population — 8,000

U.S. Department of Commerce

United States” ‘

Census

Economics and Statistics Administration
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Questions? Need more information?

Michael Ratcliffe
Michael.r.ratcliffe@census.qgov
301-763-8977

Geographic Products Branch
301-763-1128
Geo.geography@census.gov
Geo.tiger@census.qov

United States”

Census
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Instrument Procedures Development System
(IPDS)

By: George Gonzalez
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IPDS History

« The FAA has a requirement for the development of an Instrument Procedures Development
System (IPDS) to fully replace its current Instrument Approach Procedure Automation (IAPA)
System. It utilizes the latest Geographic Information System (GIS) from the leading supplier
worldwide Economic & Social Research Institute (Esri) to display map data and images.

 IPDS Module 1 maximizes the leverage of the existing DoD capability and extends it with
procedure types that support the performance based NAS. Module 1 has been fielded to FAA
users and a select subset of DoD operators. Both sets of operators are able to design fixed wing
RNP SAAAR, LPV and RNAYV instrument approach procedures.

« The DoD operators will continue to develop Instrument Flight Procedures (IFP’s) using data from
the National Geospatial-Intelligence Agency (NGA).

*  FAA operators will develop IFP’s using data from systems within the FAA data enterprise which
consist of Airports & NavAids (AIRNAYV), Instrument Flight Procedure Automation (IFPA),
Obstacle Repository System (ORS), National Airspace System Resource (NASR), etc.

Technology & Data Services #)\*\ Federal Aviation
Administration
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Future IPDS Releases

- IPDS (Module 2.1)
- Ground-Based Criteria
- Diverse Departures
- OE Assessment for Ground Based Procedures
— Projected for Production in 2014
- IPDS (Module 2.2)
- Window 7 / 64 Bit Technology

Future Modules Will Contain:
— Full Enroute & Departure

— Automated OE Evaluation

— STARSs

— Copter RNAV

— Data Push Back to SIAP

Technology & Data Services %\ Federal Aviation

Administration




IFPA Change Control Board (CCB)

« The IFPA CCB is envisioned to be a joint FAA/DoD committee to ensure that a
structured process is used to consider proposed changes and incorporate them into
systems development schedules and production software releases. The software
systems that are included in IFPA are as follows: |pps, IFP (SIAP, FIX, Departures,
STARs, Enroute), AIRNAV, & APTS (PTS, NTS, OETS). Changes that will be discuss
include:

— Enhancements
— Maintenance

— Defects/Bugs

Technology & Data Services Federal Aviation

s/ Administration



Questions
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National Elevation Data
For Trans d

Applicati@

Jeffrey J. Danielson
Physical Geographer
USGS EROS




The National Elevation Dataset (NED)

® Seamless national coverage of “best
available” raster elevation data
" Geographic “projection”

" l-arc-second (30-meter), 1/3-arc-second (10-meter), and
1/9-arc-second (3-meter) grid spacing

" Alaska: 2-arc-second grid spacing
Datum: NAD 83 horizontal; NAVD 88 vertical
Elevation units: decimal meters

Updated bi-monthly to incorporate all new USGS DEM
production and other newly available source data

" NED is the elevation layer of The National Map




>

gquadrangle tiled database
Nearly 54,000 quad-based DEMs
Projected in 10 different UTM zones

Production artifacts (stripes),
slivers of missing data, elevation
value mismatches along quad
boundaries

Metadata in individual files

USGS

on Data Coverage

‘i,"'-'x‘-:mfm

The National Elevation Dataset (NED)

Seamless raster mosaic

Consistent national coordinate
system

Standardized datums and units

Filtered and edge-matched, where
necessary

Spatially referenced metadata




NED — High Resolution Elevation Data

NED High Resolution Elevation Data

Projected as of October, 2012

Guam & The
Naorthern
Marianas

USGS High Resolution Data
- NED1/%-arc-second
| In-house and expected

| & Puorto Rico
The Virgin lslands




NED — Currency

N={D)]
NED Currency by Year Acquired :
Rl o Vertical Accuracy

Statistics (CONUS)

n=18,313
min = -9.92
max = 9.7/
mean = -0.27
sigma = 1.41

1823 - 1959
| 1960 - 1979
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What Is Lidar?

* Light Detection and
Ranging

* System with a laser and
detector (range),
scanning mirror (laser
direction), GPS
(location), and IMU
(orientation)

e Can output 300,000+

laser pulses per second

& record laser reflection Laser pulse
iInformation and returns

* End result is billions of
3-dimensional points
representing bare earth,
vegetation & structures
at cm-level accuracy




“Raw” Lidar — Point Cloud




A Suite of Lidar Platforms

click here to view animation




What can lidar information 100k like?
%i,, <7 ?;,//f %ﬁ Z) ’v }
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Trees in Mt. Rai'hier National Park

USGS EROS; Sioux Falls, SD




Importance of Improved elevation
10-meter vs 1-meter lidar
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1 meter elevation
data derived from
lidar
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Potential National Applications for Lidar Data

Urban /' Suburban
Response

SN
als |

Coastal Studies

Vegetation /
Blomass

Carbon /
Disturbance studies




10N

e
&)
)]
e
)]
o
)]
@)
-
©
(e
O

idar —

L




Other Lidar Uses: Urban Modeling

P L Ry x
e T T R B




)]
-
02
-
&)
b
o
)
qu
- -
RS
L=

1ities —

Lidar Capab







Lidar Capabilities - Intensity




Estimating Veg Attributes Directly

Crown Cover by Height Strata

We can summarize the proportion

of LiDAR returns by various height

strata (i.e., estimate the amount of
veg by height strata)

Courtesy USFS




Other Lidar Uses: Utility Mapping
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Multiple Powerlines
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Power Line Mapping/Inspection
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Hurricane Sandy — Storm Track
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Difference Map,

Pre

Post-Hurricane Sandy

Pre-Hurricane Sandy

- and Post-Sand

Ocean County
New Jersey
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Post Sandy EAARL-B Lidar

Elevation (meters)

12

Difference (meters)

- High : 6

Low : 0




Other Lidar Uses: Transportation Mapping




Aviation Safety — Landing Approach




a USGS

science for a changing world

Question

Jeffrey J. Danielson
Physical Geographer
USGS EROS
daniels@usgs.gov

U.S. Department of the Interior
U.S. Geological Survey




Mark Skoog
iCAS & ACAT Project Manager
NASA/Dryden Fllght Research Center



Topics

= Ground Collision Avoidance Development
= Platform Agnostic Architecture
o Enhanced Precision Elements
= Digital Terrain
= Requirements for Aviation
= Influences of Product Features

o Enhanced Terrain Handling
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I What is Different about this Work?

Understanding Precision

= Requirements = Digital Terrain
What is most Important
1. Do No Harm

2. Do Not Interfere " Aircraft Performance i 5

3. Prevent Collisions Modeling 0.2 s6c.
* Functionality Pilot Interface 0 &
= Sensor Agnostic %, 7 O Y 1 U

= Platform Agnostic
= Modularity

= Terrain Handling
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Mountainous SDO



ACAT Common
Functional Architecture

Predict Escape Trajectories

Minimum Approach

Integrity Check
Time to Evade '
Command Evasion

Pilot Controls

« Simplify Threat Profile
« Associated Uncertainties

> Codified
> Viooularly Partitioneo at

e lzunctonal I-=evel
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Flight Test Results

Overall

Mountainous SDO Smooth Terrain

= F-16 Flight Test Evaluation
= 103 Flights Conducted
= 141 Total Flight Hours
o 1670 Recoveries

0 Buffer

87’ Min 100° AGL .

0.2 sec. LOW Protection

0 Buffer

Extreme Terrain

s 0 Buffer
170’ Min~

oy LOW Protection

= Conclusions
Excellent Mishap Prevention

Nuisance Free Operation

= Small-UAV Test Evaluation

= Added Many Features for
Low Performance Aircraft

o Implemented Algorithm on Smart Phone

o 21 Fl |g hts Mountainous SDO
100’ Buffer
o 208 Recoveries pes Min

o Conclusion
A Level of Precision has been Achieved that " EY
Allow a Walk-On Smart Device to Provide a

I Capability Better than Today’s EGPWS & TAWS I
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Digital Terrain

Requirements,
Products & Techniques




Commercial '
Only close to terrain ne
. E"
High-Performance B
Good climb but poor turm. |
Low-Performance




Digital Terrain Artifacts & Evaluation
Techniques

color: OTED minug

= New Products Available

= Shuttle Radar Topography
Mission (SRTM)
o Others

o Different Products Give
Different Elevations for
Same Location

Both Products Can’t be Right if
they have Different Elevations




DTED Survey
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DTED Survey

Pseudocolor DTED minus SRTM for Mellis SUAS
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DTED Requirements

CANNOT be overcome with creative design

460

4400 ]

4800

4600 — .

DTED Management
Is an Ongoing Requirement

" 115,405 Longitude (Deg)



Graphic of Ridgeline Effect

GPS over SRTM
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SRTM Background Scatter

= SRTM DTED Error

= Edwards west range

has particularly noisy
SRTM data

o 30" DTED uncertainty
used in strafing mode

Comparisons to 1/3 arc-sec NED

SRTM-DTED

Max
Min
Mean

Above Ground Level

Below Ground Level

Elevation Difference from Ground (ft)

| T e e o
3q " ;

.-.\ 1

IS |

lllustration of high freq.
noise in SRTM data over
Edwards west range
strafing pits

Morth Pit South Pit
Mean 86459 ft 2.402481 ft
stdDev 19.3191 ft .

S i

SRTM Difference from Ground (ft)



FRRP F-16
DTED Resolution Findings

| e -
= DTED resolution must be at least as

= — M fine as the altitude of the mission
&ﬁ:‘i“!.d a /f’- L

6 arc-sec |*
——

“| 3 arc-sec




Binary-Tree Tip-Tilt

(Patent Pending)

= Tight control of errors induced
by compression

= Easily Adjusts to Mission
Requirements

= Geographic Control of Errors
o Re-Rasters at any Resolution

= Rapid Decompression

= Map Size
= Original DTED = 2.76 Gbytes
= Binary-Tree Tip-Tilt = 328 Kbytes
8415 : 1 Compression Ratio

= Current F-22 Plan
= 1000 Fllght Globally

Compressed Terraln

<200M for Entire Globe






= >300 Gb of Global
Terrain Data

= To 180 Mb File

= Processed through a
108k algorithm

» Issuing 2 bits to

o - - [ ] o A f






Panel #3: Aviation Safety Panel

Objective: This panel will provide an understanding of how GIS data
and technologies facilitate the improvement of aviation safety from
gate to gate.

Mike McNerney, Ph.D., Federal Aviation Administration
Airport GIS Program Safety Benefits: A Change in Direction

Dejan Damjanovic, GeoEye
Challenges in Terrain and Obstacle Identification

Christopher Knouss, MITRE Corporation
Enabling Aviation Analysis

Rich Fosnot, Jeppesen Aviation & Marine Safety
Airport Moving Map (AMM) and Terrain & Obstacle Databases
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https://airports-gis.faa.gov

US Airports 2011

19,734
Total U.S. Airports

I
| l

5179 14,555
Open to Public Closed to Public

[
4247
Public Owned

|

—
3,332 Existing

3,250 Public Owned 48 Proposed
82 Private Owned
[ |
[ [ [ | [ [ 1 1
121 n )
, - 2,560 a 39
382 Nonpnmary 269 3 Nonpnmary 0
Prmary Commercial Rehever S:;f:n' Prmary e Shiloves Eenteraﬂl
Sernce Sennce —

Figure 6 NPIAS Report to Congress — Sept 27, 2010
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Justification for Airports GIS

Improve * Single, authoritative, accessible | e — —
Efficiencies data source | — =

Reduce
Costs

e Airports, FAA, consultants

{Improve * Increased need for real-time data
Safety accuracy

* A repository of airport
information (not just survey data)

Federal Aviation [¢

https://airports-gis.faa.gov/ Administration




What is the FAA Airports GIS Program

About 547 airports have commercial service in US

About 3,331 receive feder

nding and are included
in the National Plan of |

d Airport System

(NPIAS) Full Feature Geospatial Data Collection

There are about 13,450 Airports and 5,856 Heliports

Of those about 8,377 Airports and 5,508 Heliports
are private use landing facilities.

About 19, 782 landing facilities in the FAA database
including seaplane bases, gliderports, ballonports and
ultralight Flightparks

Airport point location and attributes only -2013

&
Federal Aviation [

https://airports-gis.faa.gov/ Administration \x)




Airports GIS

pr

Survey Data Collection

Geodetic Control

Photography Control

Data Standards
¢ Collection
e |nput

Airports GIS

OuTPU

y Aerial Photos

Airport Planning

A »

Planning
Application

Engineering
Applications

Aeronautical Charting data

Instrument Procedures data

Obstruction data

Airport Design Tool

Airspace Evaluation Tool

J
Modification of Standards Tool J
J
J
J

Part 139 Inspections Tool

7

https://airports-gis.faa.gov/

Federal Aviation
Administration



Anticipate the Transition to eALP

Today } Near Term ‘ End State ’
2012 J 2013-2016 J
» Airports GIS data collection » Airports GIS data collection * Airports GIS data collection
and submittal and submittal and submittal
» Sponsor/FAA access to data » Sponsor/FAA access to data * Sponsor/FAA access to data
through Airports GIS through Airports GIS through Airports GIS
> Legacy ALP (paper or PDF) » Electronic Signatures » Electronic eALP submittal

» Legacy ALP coordination (submittal and approval) » Electronic eALP review and

and approval process » eALP (geo-referenced PDF) approval through Airports
with legacy ALP review and GIS

approval process » Geo-referenced PDF (for use

outside Airports GIS)

N Limited e-Capability / Increasing Efficiency /\ imized Efficiency |

Federal Aviatio

https://airports-gis.faa.gov/ Administratio




FY 2013 Limited Number of eALP to be signed

eALP
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DRAFT eALP for FAI
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Significant Potential for Integrated Capability

Remote
Sensing

Ground
Surveys

==~ Roads

Land use

~ Boundaries

Hydrography

Elevation

Image base

AC150/
5300-16,-
17,-188

NFDC | NASR/5010 data |

iOEAAA data |

[ National Map (USGS) ]

[ EnviroMapper (EPA) ]

https://airports-gis.faa.gov/

[

[ Airport Land Project Cert.System |

Environmental Design Tool ]

eALP

[ EPA Natl. Geospatial Data CH ]

[ watershed Assessment Tracking |

[ FWS Natl. Wetland Inventory ]

| NRCS Natl. Geospatial Data CH |

Federal Aviatio

https://airports-gis.faa.gov/ Administratio



NextGen | Connection to Airports GIS data

M SURFACE TRAFFIC MANAGEMENT esss=ssssssasasassnsasansnsasannnnnsas .
Automation optimizes taxi routing. Provides controllers :
and pilots all equipped aircraft and vehicle positions on H
airport. Real-time surface traffic picture visible to airlines, :
R Sl bl ae it ‘ : EFFICIENT CRUISE

management linked to departure and arrival sequencing.
ADS-B and ASDE-X contribute to this function. Taxi times
reduced and safety enhanced.

RNAV, RNP and RVSM utilize reduced separation

requirements increasing airspace capacity. Aircraft fly

most optimal path using trajectory-based operations

considaringwind. desinstion, wastharand wallic. M ENHANCED SURFACE TRAFFIC MANAGEMENT
Re-routes determined with weather fused into Ru ot iared cate s tss
decision-making tools are tailored to each aircraft. rx,;ent :yu ;.t;:séfmm“g:imhm =

INTEGRATED FLIGHT PLANNING

Operators and traffic managers + Data G ications reduce freq y 2 : - £
have immediate access to i congestion and errors. ADS-B supported routes pdm;;?;:; mt&g;‘: :::m
identical weather information M STREAMLINED DEPARTURE MANAGEMENT =~ & available for equipped aircraft. :
through one data source. . :
RNAV and RNP P&js‘i@ﬂ g H

3"*:;‘" mp:_:ep?mn : STREAMLINED ARRIVAL MANAGEMENT == :

paths each ngnway. . -— . .

itg increasad . Arrnival sequence planned hundreds of miles in H H

M ENHANCED SURFACE TRAFFIC OPERATIONS Departure ﬂpxltgl ] _ advance. RNAV and RNP allow multiple precision :
Pilots and controllers talk less by radio. Data I e paths to runway. Equipped aircraft fly precise : :
Communications expedite clearances, = horizontal im! vertical paths at 'Bduced power c =

reduce communication errors. Pilot and H from descent point to final approach in almost all H H

controller workloads reduced. -h types of weather, Time and fuel are saved. Noise, : :

emissions and holding are reduced.

.d ........... _r o

T
P

DOMESTIC/GCEANIC CRUISE
T

/ TAX

FLIGHT PLANNING PUSH BACK
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What are the Incremental Quantifiable Benefits
of FAA Airports GIS?

The primary benefits we expect Airports GIS to provide include:
1. Increased labor productivity due to improved coordination
2. Earlier completion of projects due to improved coordination

3. Better information for more efficient planning and preliminary
design

4. Broader use of GIS at airports due to FAA standards and funds
for data collection

5. Elimination of redundant airport mapping and survey costs

These benefits closely correspond to other major IT investments in other venues. They
were identified by interviewing a broad range of stakeholders—including both
supporters and opponents of the program—from the FAA, airports, consultants, and
GIS vendors.

Federal Aviation

https://airports-gis.faa.gov/ L Administration




What are the Identifiable Safety Benefits of

Airports GIS
e As the Authoritative Source this will preclude other

lines of business from creating airport data from a
less verified source.

e Requiring the single entry point assures that all
users have the most current data.

e Airports GIS safety critical data (runways and
taxiways) has a very rigorous verification and
validation program and QA/QC program

e Airports GIS has a requirement to update data for
design and construction.

7
>\ Federal Aviation

https://airports-gis.faa.gov/ e\ /s/ Administration
”Ws‘rﬂ?‘




Airport Data and Information Management Program
(Formerly 5010 Airport Safety Data Program)

e AboutJan 1, 2015 Transition to the new program

e AC150/5300-19
— All Landing Areas (19,000)
— Non Survey Data
— Airport must submit data to web portal
— Data fields similar to 5010 program
— Add a sketching tool for airports
— Data will be available in geospatial format for analysis

»
>\ Federal Aviation
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Safety Benefits of New Geospatial Airport Data
Management Program

Direct Web input and transfer avoids transcription
errors especially in coordinates

Geospatial Plotting is an error checking mechanism
for data review that catches errors

Digital signature from source
Review from appropriate Airports District Office

Receiving about 500 new landing facilities each
year and 500 abandonments each year

7
>\ Federal Aviation
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Airports GIS BCA Non-Quantifiable
Benefits

Improved Safety

Improved Funding Allocation

Operational Efficiency

Longer asset life due to improved maintenance
Better Use of Land Surrounding an Airport
Reduced Chance of Change Orders

Better Design and Compliance Decisions

,
>\ Federal Aviation
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Aeronautical Data Management Initiative

e AIM Office has embraced concept and agreed to
work closely with Airports

— All airport diagrams changes will be submitted Airports
GIS

— All digital NOTAM maps will be submitted in Airports GIS
— All SMGCS charts will be prepared from Airports GIS

— Web service from Airports GIS to OE/AAA

— 5010 Program data will be submitted in Airports GIS

— 5010 Program data will be made available as a web
service in Esri Shp files.

,
>\ Federal Aviation
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Conclusions

e Airports GIS will have better than 2 to 1 Benefits to
Costs ratio

e Safety Benefits were not measured but are
significant

e Better Geospatial Data of Airports GIS will support
the FAA NextGen Implementation

,
>\ Federal Aviation
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Geographic Information
Systems (GIS) in Traffic
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We are all moving to FANS/PBN

Industry Declaration in support of
/ Performance-based Navigation (PBN)

-

‘We, as represen tatives of the air transportation community,

Affieming our joint reponsitiliy 1o seek mntinual imgrovements I the salety, access, @pacity, elffidency
and emironmens| sustsina bty of the & Fanspontation sydem,

Remgnifng that Perfnmancebasa Navigaton (PEN) provides 3 calalyst for Mess imrovamens B air
tratic operations, while enabiing a seambsss and mst efiedive solution firoughout the entire Sight,

Redmgiizng the work of ICAD in formulating and putishing glabally hanmaonied Area Navigation (RNAV)
and Requined Navigation Performance (ANP) provisions, now known s Pariormancae-based Navigation (PEN),

Redmling that Resahition A36-23 of the 36th ICAD General Assembily wherdly SEES are unged 10 imgiament
PEN procedures in acoardance with the egtablished Smetabie,

We resolve:
To suppan the tmetabls set out by ICAD for the globisl implamentatian of PBN,
Wi Ta colecivaly work to fcitate the implementation of PEN, and

To 2 Sales, regions and other stakehoidens in their development and sxeation of
a complete PEN imgplementation plan.

We call upon:

Al eaders of Me dvil Svialion commUnity, to fuly mwwmndmumwaimmn
sysiem acoording Lo the ICAD provisians. and e;ualis?r‘e

F Y
w % Targ i @uCraway
7] &, Court el Giovarmi Hegran, DirediT General and L)
| 1/ |
(?‘ISO ."I' P @

Hlerande: ber Haile, Seaetary Gererl Nar Baungadine, Presgect b CE0
-—=
o — RS, G e, I )
FRALPA N &@ | ?m' a
M&MLEM.P:E&HI Doaich 0. Srue bon, Direchior Gensral
\ .4 i Gk
'l T Qo
IMPLEMENTATION PLAN REqusChet, Cuiman el caeaaflifiper civer
2009 M ;2-.,‘/— ;_?'Pr:'_ﬂ,a' 1L -{aﬁ ;
Matew3. Do, Presdet P Willam R Vass, President BCEQ
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This is a Global challenge — eTOD for all!

Elevating Insignt | 3 GeoEye Proprietary. © 2012 GeokEye, Inc. All Rights Reserved.



New International Mandates for FANS:

Annex 15
o the Convention on
International Civil Aviation

Aeronautical
Information Services

This adition mmﬂm
by the Council prior to 23 February 2090
and Eiparasded, oh 18 Novembar 2010, all

International Civil Aviation Organization

@ GeoLkye
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Performance-based
Navigation (PBN)
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and publishad under his authority



FAA & ICAO differ in eTOD criteria
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Area-2 VO Criteria: Complete by 2015

________ Table A$-1.  Terrain data I:m;-rﬁal_rezuil_'u;enTs -t
Area 1 Area2 Area 3 Aread
Post spacing 3 arc seconds 1 arc second 0.6 arc seconds 0.3 arc seconds

(approx. 90 m)  (approx. 30m) | (approx.20m) (approx. 9 m)

Vertical accuracy 30m 3m 05m 1m
Vertical resolution 1lm 0.1lm 0.0l m 0.lm
Horizontal accuracy 50m 5m 0.5m 25m
Confidence level Ha} 90% 90% 90% 90%
Data classification routine essential essential essential
Tntegrity level 1107 1x107° 1x107 1x107
Maintenance period as required as required as required as required

Table A8-2. Obstacle data numerical equirements

Area 1 Area 2 Area 3 Aread
Vertical accuracy 30m 3m 0.5m
Vertical resolution lm 0.1m 0.0lm
Horizontal accuracy S0m Sm 0.5m
Confidence level 43 90% 90% 90%
Data classification routine essential essential
Integrity level 1x107 1%107 1x107°
Maintenance period as required as required as required

@ GeoLkye
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Area-2 VO Criteria: Collect what VO size?
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How to acquire Obstacles and Terrain?

1. Understand your collection AOI
requirements.

2. Understand your eTOD Criteria Ev
formats.

3.| Choose your collection method(s).
Choose Validation Sources
5. Begin with Bare Earth DEM

6. Ensure that Airport Features (Area-3)
and eTOD Features (Area-2) have a
single position solution.

7. Define & Implement your Obstacle
Maintenance Plan.

@ Geokye

Elevating Insight
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What are the collection methods?

DAIS Components

diul GPS Gpro - Siabifised

Helght (meters)

Advisory
Circular

Advisory
Circular

Advisory

Circular Advisory

Circular

@ GeoLkye
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An real-world example — KSAN:

- W GeoEye

Elevating Insight | 11




Point Obstacle Challenges

Must understand difference
between man-made and
natural

Ensuring placement of
Point(s) onto DEM to
identify Base & Height.

Correct identification of top
of trees.

Choice of highest elevation
within groupings of points.
For KSAN — 2,763 Points

@ GeoLkye
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Line Obstacle Challenges

Must understand difference
between man-made and natura

imize  Windows Help

| E G F B Fel 82 ; © 30 Analyst- | Layen

SRTM Shaded Relief (Wester_x

Ensuring placement of Line(s)
onto DEM to identify Base &
Height.

Must integrate powerline towers
(Points) with powerlines (Line)
Must choose clumps of trees

between line features and
polygonal features.

For KSAN — 483 Lines

@ GeoLkye
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Polygonal Obstacle Challenges

Must understand difference between
man-made structures and natural
terrain.

Ensuring placement of Polygon(s)
onto DEM to identify Base & Height.

Must choose clumps of trees between
line features and polygonal features.

Must understand highest point within
a polygon — clumps of buildings,
clumps of trees, terrain that
protrudes.

For KSAN — 3,177 Polygons.

@ GeoLkye
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Some Conclusions from people who do this!

Things to keep in mind when acquiring this type of data:

 Understand all the collection technology available, and don’t
make assumptions about technologies that you are less
familiar with.

 Understand what AIXM means to provide a single, global
“lingua franca” for Aeronautical Information Exchange

 Understand how to validate or cross-reference your
collected data with published sources, and how you intend
to resolve differences.

 Understand how you intend to maintain this data once you
have collected it the first time — FOREVER.

@ GeoLkye

Elevating Insight
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SAN DIEGO
INTERNATIONA
AIRPORT

WWW.geoeye.com Geokye 3D Airport Database — manufactured to RTCA DO-272(B) specifications
21012 Geckye, Al rights reserved IKONOS-2 Source Imagery — acquired January 6, 2012, 80 cm ground sample distance




Christopher Knouss

MITRE Corporation

© 2012 The MITRE Corporation. All rights reserved.
Public Release # 12-4829




Southeastem Perspective

Fzi218vy Ly
Z1-1959Sp LY

Traffic Densi:
High

Low

Morthwestem Perspactive




Q.
/)]
Q
o
<
®
H
<
(o))
5
Q.
n
®
H
S
Q
®
n

1

data management




17:35.00_Now
17:35:00

17:50:00_Hzn

NRR_s1_ty

o

Sector capacities are 3

F -
Sector A aware of
50 el

of

Sector B aware of just 2 flights,
so this flight need not peg

And approaches




Lt

_saircraft

‘h

'

4

And authoritative sources...




Lt

_saircraft

§ ——

4




Problem!? What do I use?

There are often several sources for similar datasets.
Each have distinct characteristics, benefits, utility, and information




20 ARTCC 50 STARS 104 ARTS 35 ASDE-X

Authoritative sources abound but are often non-standardized,
and have different origins, sensitivities, and “owners”




Pre-flight S | ol \ = ' Post-flight

En Route \% Approach | Terminal

Functions TFM: Tactical Functions Analysis

They also cover different operational needs and geographic and temporal scales




It is important to evaluate
what is necessary vs. what is available
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It is important to evaluate
what is necessary vs. what is available




Cloud computing

And to break the traditional GIS model
when necessary...




To best support safety analysis and safety metrics!
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JUESTIONS!
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Airport Moving Map (AMM)

Terrain & Obstacle Databases

Rich Fosnot
Sr. Manager, Jeppesen Aviation & Marine Safety

NTSB Public Conference on Geographic Information
Systems in Transportation Safety

4 Dec 2012

Distribution limited to Jeppesen Personnel
Jeppesen Proprietary - Copyright © 2012Jeppesen. All rights reserved
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Why Airport Moving Map

Runway Incursions

Data valid through 3-Jun-2012
2012: Data through JUN 3 2012. 1164 projected EOY
Source: Federal Aviation Administration

Jeppesen Proprietary Copyright © 2012 Jeppesen. All rights reserved.



- - —w JEPPESEN.
Runway Incursion and Excursion Events

IATA Safety Report

= 2011 - 17 Runway excursion accidents — O fatalities
= 2010 - 20 Runway excursion accidents 10% fatal

= 2011 - 0O Runway incursion accidents
= 2010 - 0 Runway incursion accidents

= Does not include Air Taxi, General, Business and
Military Aviation
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A BOEING COMPANY

Jeppesen Airport Moving Map - Overview

— Chart Set: | - :
v KORD ' Ret ~~ABC " bTARD APPEL  Taxi '

P#:.I:.d’ Airport Moving Map
o

Own-Ship Position
Magenta spotter

Jeppesen Proprietary Copyright © 2012 Jeppesen. All rights reserved.




—wJEPPESEN.

Jeppesen Airport Moving Map - Overview

Chart Set: | )
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Jeppesen Proprietary Copyright © 2012 Jeppesen. Al
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AMDB - KORD Sample — Incursion Hot Spots
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A BOEING COMPANY

COVERAGE - >730 AIRPORTS & COUNTING
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AMM Front Panel Deployments
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JEPPESEN AMDB FOR AIRBUS “BRAKE TO
VACATE” (BTV)

* Improves management of approach & landing
* Runway Overrun Warning (ROW)
= Runway Overrun Protection (ROP)

» Value Proposition

— Guarantee to vacate at the assigned exit

— Reduce brake temperature & wear

— Reduce max thrust reversers on dry runways

— Reduce noise level on ground, fuel use, emissions
— Minimize runway occupancy time

— Reduce Taxi-Out time to the gate - Fuel Burn

———— \"-
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AMDB Roadmap — What’s next ?

= Compliance with DO-272C
— Routing Network - Accommodates Digital Taxi
— Temporality attributes afford sub-cycle changes

= Early adoption of elements that will be eventually addressed if DO-
272D gets approval to proceed from RTCA
— Hold position “Doormats” — Accommodates SVS am i X
— Published Taxi Routes et G LU0 TR,

— Low Vis Routes e -TIRN L L=

I
= Tailored airline AMM data (Highlight Gates, Operators specific
Runway /Taxiway restrictions, Preferred routes, Ramp frequencies,
company specific deicing areas)

T \"—
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AMDB Roadmap — What’s next ?

Single application for all
Airport info and Ground
operation requirements
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A BOEING COMPAMNY

Airframe specific
Restrictions
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Airframe Specific Airport Diagram
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Accurate Airport Diagrams

= Jeppesen worked with Executive Jet Management to
complete field trials analyzing the usability, accuracy, S & e
reliability and quality of a simple situation awareness tool o KD, o
during taxi operations

» Pilots were provided with portable GPS receiver to
enable own-ship display on Jeppesen accurate airport |
diagrams of 23m or better using Mobile FliteDeck on iPad

= As aresult of this study, effective JAN 31 2013 the FAA is &
Implementing a new policy to support this ground-based
capability as a “Type B” application, thus allowing acft
spotters on Airport Diagrams of sufficient accuracy.

———— ‘ "-
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Accurate Airport Diagrams

= ANSP supplied airport diagrams often contain gross errors i ~g3
= Errors exceeding 100m are common

» Database Accuracy required from DO-257A for display of
acft spotters

— Total runway error budget 79m
— Total taxiway error budget 101m

= Low accuracy airport diagrams cannot display own- E -
ship s

= Itis not practical to create an AMDB for every airport in the Im EAST CA
World |

» The Solution: Accurate Airport Diagrams @ 23m or

better acc

= Total error budget 40m (GPS location acc. 17m +
Database acc. 23m)

Jeppesen Proprietary Copyright © 2012 Jeppesen. All rights reserved. .




Mobile Roadmap

Terminal . Enroute

Standard Weather Tailored

Standard Tailored

Text Further Enhancement
Standard Tailored Document Mgmt. Flight Planning AMM Crew Briefing

: W'”dOWS : Android
Already hosting Jeppesen FliteDeck Pro on Win 7.1

. . st .
Win8 will be supported Galaxy development is moving along — 15t release in Q3 2012




Controlled Flight into Terrain Events — T ErTERER

IATA Safety Report

= 2011 - 10 accidents 90% Fatal
= 2010 - 7 accidents 86% Fatal

= Does not include Air Taxi, General, Business
and Military Aviation
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Terrain and Obstacle Database

Overview

The Jeppesen Terrain Database provides the
latest generation of terrain data for prevention of
controlled flight into terrain and terrain avoidance
warning systems (TAWS). Developed as a
worldwide database based on the Shuttle Radar
Topography Mission (SRTM) data from the
National Geospatial Intelligence Agency (NGA).

The Jeppesen Obstacle Database is the world's
most complete database of obstacles relevant to
aviation. The database contains man-made and
certain natural obstacles extracted from digital
and paper sources provided by governmental civil
aviation authorities and military agencies
worldwide.

———— \”I—



Obstacle database
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TAWS
Terrain Awareness and Warning System

FAA TSO-C151c - Class A TAWS equipment must provide indications of
imminent contact with the ground for the following conditions :

[1 Mode 1: Excessive rates of descent
[1 Mode 2: Excessive closure rate to terrain
[1 Mode 3: Negative climb rate or altitude loss after takeoff

[1 Mode 4: Flight into terrain when not in landing configuration

[1 Mode 5: Excessive downward deviation from an Instrument Landing
System (ILS) glideslope, Localizer Performance and Vertical Guidance
(LPV), or Global Navigation Satellite System (GNSS) Landing System
(GLS) glidepath.

T \”I—



Other Uses of Digital Terrain
and Obstacle Databases

= Aeronautical charts (examples follow)

= Airport Obstacle Analysis (AC 120-91)

= Moving Map displays

= SVS

* Flight Planning systems

* Flight Procedure Design

= TAAM (Airspace and Airport Modeling software)
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A BOEING COMPANY

Terminal Aeronautical Charts
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Enroute Paper charts
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Why chart Terrain if it is not used in the

Procedure?

Situational Awareness:

“The perception of the elements Iin an
environment of time and space, the
understanding of their meaning, and the
projection of their status in the near future”




Panel #4: Highway Safety Panel

Objective: This panel will examine the development of GIS technologies
in crash avoidance, crash data reporting, safety analysis, and
enforcement activities on U.S. public roads.

Craig Thor, Ph.D., Federal Highway Administration
Utilizing GIS to Improve Safety on the Nation's Highways

Matthew Barth, Ph.D., Jay Farrell, and Michael Todd, University of California-
Riverside

Innovative Approaches for Next Generation Roadway Mapping and Vehicle
Positioning

John Bigham, University of California Berkeley
Error Consideration in Georeferencing Police Reported Crash Data

Captain Woodland Wilson, Lieutenant Stephen Troutman, Sergeant Joseph
Donohue, and Emily Varga, Baltimore County Police Department
Data Driven Approaches to Crime and Traffic Safety (DDACTS)
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Office of Safety Research and Development

UTILIZING GIS TO IMPROVE SAFETY ON
THE NATION'S HIGHWAYS

Craig Thor, Ph.D.

Geographic Information Systems (GIS) in
Transportation Safety
December 4-5, 2012

o




GIS at FHWA

- U.5. Department of Transportation
e Federal Highway

Administration

Asset Management

Planning

Bridge Inventory

Highway Performance Monitoring
Operations

SAFETY



GIS in the FHWA Safety Program

e Analysis Tools
- GIS Safety Analysis Tools

- PBCAT — Pedestrian and Bicycle Crash Analysis
Tools




GIS Safety Analysis Tools
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Intersection Analysis

e Evaluation of
crashes at a
specific
location
(intersection)

0z 0 02 Miles » w .
e () Search Radius 1/2 Mile
—— Roads B



Strip Analysis

e Evaluation of
crashes along a
designated
length of
roadway

® Mileposted Crashes

02 0 0.2 Mles o Selected Strip Crashes W E
e Je— ’ .

[ Buffer Distance 110 of a Mile

—— Roads s



Sliding Scale Analysis

* |nput Parameters
— Starting length
— Extension length
— Maximum extensions without a crash
— Exclusion distance (e)
— Y-line distance (y)
— Crash rate
— Average crash rate



Corridor Analysis

e Evaluation of crashes within a corridor, which
may include several connected roadways

EXAMPLE:
Truck crashes within Wake County, NC




Truck Route Network

Il sTAA Routes
I Non-Designated Primary Routes
[_] Roadways Within 3 Driveable Miles

Il other Roadways



Sliding Scale Analysis

=>» Input Parameters

— Starting length: (1.6 km)

— Extension length: (0.16 km) \\

— Maximum extensions without a crash: (5)

— Exclusion distance (e): (0) e

— Y-line distance (y): (0)

— Average crash rate (crashes / MVM):
* Interstate: 0.104
* US Routes: 0.088

e NCPrimary: 0.086
e NCSecondary: 0.063



is Results

Sliding Scale Analys




Critical Locations




Truck Route Network

Il sTAA Routes
I Non-Designated Primary Routes
[_] Roadways Within 3 Driveable Miles

Il other Roadways



Critical Locations Off Primary Routes

[l STAA Routes
I High Crash Zones

. High Crash Zone / STAA Route
Intersection Access Points



Pedestrian and Bicycle Safety

2 High Pedectrian/Bicycle Crazh Zone
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Roadway Safety Analysis

e FHWA supported projects for advanced data
analysis H SM

— Highway Safety Manual (HSM)

* Provides transportation professionals with

Highway Safety Mar‘:ual

http://www.highwaysafetymanual.org

knowledge, techniques, and methodologies to &
qguantify the safety-related effects of o5
transportation decisions &fetyAnalyst
—_ SafetyAnaIyst http://www.safetyanalyst.org/
* Incorporates state-of-the-art safety management
approaches into analytical tools to identify safety IHSDM

improvement needs and to develop a systemwide
program of site-specific improvement projects.
— Interactive Highway Safety Design Model
(IHSDM)

e A suite of software analysis tools for evaluating
safety and operational effects of geometric design

decisions on highways
— CMF Clearing House NCIM F
CRASH MODIFICATION FACTORS CLEARINGHOUSE
Q http://www.cmfclearinghouse.org/

http://www.ihsdm.org/


http:http://www.cmfclearinghouse.org
http:http://www.safetyanalyst.org
http://www.highwaysafetymanual.org
http://www.ihsdm.org

GIS in the FHWA Safety Program

e Roadway Safety Data Partnership (RSDP)

— A collaborative effort between FHWA and
States to ensure that they are able to
develop robust data-driven safety decisions.

— Capability Assessment ROADWAY SAFETY
DATA PARTNERSHIP
— Peer Exchanges

e Model Minimum Uniform Crash Crlterla
(MMUCC)

» Model Inventory of Roadway Elements

(MIRE) MIRE

MODEL INVENTORY OF ROADWAY ELEMENTS
http://www.mireinfo.org/

Un f n Crash Criteria


http:http://www.mireinfo.org
http:http://www.mmucc.us

GIS at State DOTs

e States are moving towards or have created
GIS-based data and analysis systems
e Everyday users of the data

— What are the States doing?
— What are the priorities?

— What are the challenges and capability gaps?
— HOW CAN FHWA HELP?



Assessing GIS Needs for State and

Local Safety Programs
e October, 2012 — September, 2013

e Objectives

— Assess the GIS practices, needs and challenges,
and opportunities in safety programs.

— Help guide future efforts to best support the needs
of agencies as they develop and improve their GIS
programs for safety.



Current Challenges

e Existing Analytical Tools
— Available GIS software applications
— Analytical/statistical techniques

* Technical obstacles

— Warehousing the data

— Data precision/accuracy

— Availability of basemaps

— Different geo-referencing systems

— Incompatible data definitions/formats
e Administrative obstacles

— Establishing a GIS Champion

— Funding challenges

— ldentifying GIS as a priority

— Determining the cost/benefit of GIS implementation

— Data ownership




What is Needed?

* Research Topics
— Identification of current state of practice

— Emerging practices/tools, i.e. what will be
available in the future?

— Identification of research gaps that FHWA can help
support filling.

— What program support can FHWA provide?

— What guidance can be developed to address
known administrative challenges?

e



Office of Safety Research and Development

UTILIZING GIS TO IMPROVE SAFETY
ON THE NATION'S HIGHWAYS

Craig Thor, Ph.D.
Craig.Thor@DOT.GOV
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Innovative Approaches for Next Generation
Roadway Mapping and Vehicle Positioning

Matthew Barth, Jay Farrell, and Michael Todd
University of California-Riverside

NTSB Conference in

Geographic Information Systems (GIS) in Transportation Safety

December 4-5, 2012
Washington, DC

Outline:

Big picture: Positioning and Mapping
FHWA Project: Precision Mapping: Objectives & Approach

FHWA Exploratory Advanced Research Project in Precise
Vehicle Positioning: Objectives & Approach

Latest Results and Applications
Interesting Directions



Mapping and Positioning Research to
Support Lane-Level ITS Applications

Objectives:

 To analyze mapping and positioning technologies:
— Automated and sensor-based for low-cost map production

— High precision for next-generation (lane-level) applications

(Lane Departure Warning, Curve Overspeed Warning, Signal Phase and
Timing, by lane, Intersection management and collision avoidance, etc.)

— Most precise mapping and positioning for ITS research is
based on relative coordinates rather than absolute
coordinates

Such applications are transformative improvements for
safety, mobility, and environmental performance

RIVERSIDE



Precision Real-time Positioning

e Many ITS Applications need Positioning f
with high degrees of: ﬁ] I v

— Accuracy — Less than one meter
— Continuity — High sample rate

— Auvailability — Works in diverse
environments

— Accomplished at a Low Cost

e Solution: Sensor Fusion using

* |nertial Measurement Unit e Feature sensors: RADAR, LIDAR, Camera
e Differential GPS e Existing Infrastructure
ITS Safety Example Applications: ITS Mobility Example Applications:
lane-departure warning, freeway merge vehicle navigation assistance, congestion

assistance, intersection collision avoidance, warning systems, adaptive cruise control, and
curve over-speed warning parking assistance



Aiding Sensor Categories

Technology

GPS
DGPS
CPDGPS

Pseudolites

-- Cell Phone

-- Cell Phone

-- TV - digital

-- Radio AM Analog
-- Radio FM Analog
-- Radio Digital

-- Packet Radios

Temrestrial Radio
Navigation

Vision
Radar
Liclar

Principle

TOA

TOA, TDOA

TOA, TDOA
TOA
TOA
TOA
TOA

TOA, TDOA

AOQA
AOA, RTOA
AOA RTOA

Range

Accuracy

Veh. Cost

Rdwy. Cost

Bases, comms
Bases, comms

High
xisting
Existing
Bases, comms
Existing
Existing
Existing
High

Low-Med Feature Mapping

Low-Med Feature Mapping

10m Low
Tm Low
0.01m Med
ms ow
100's m Low
10's m ??
10’'s m Low
P72 Low
77 Low
km's Low
0.1m
0.01m High

Feature Mapping

GNSS: Proven with open skies. Challenging in urban environments.

TRN: Shows great promise as physical layer timing advances

Req'd Advances

Modernization
Modernization

0.01m High Bases, comms Modernization

> First generation

Physicallayertiming
27
??

77
??

Physicallayertiming
Feature Robustness

Feature Robustness

Feature Robustness

FB: Assessed as viable if precision roadway feature maps are available. Research leading FB
positioning demonstrations was the project focus after year one.




Precision Mapping & Real-time Positioning

[ Mapping Data ]

Accumulation

Vision GPSJ/INS Lidar

§ §§ 3

l Offline Processing

Smoothing/
Feature
Extraction

[ Mapping DataBase ]
Development

Database
=4 Management
Tool

l Feature Data
Database

|

l Application \
Vision GPS/INS

J 4

Application
Software:

Navigation +
Feature
Detection

I

Export
Database

)

Feature based positioning and ITS application performance are
enabled and enhanced by precise roadway feature maps.



Precise Roadway Feature Maps

 Analyze, develop, & demonstrate roadway feature
mapping technologies:
— Automated and sensor-based for low-cost map production
— High precision (decimeter) for next-generation applications

* Lane departure warnin.g » Signal Phase and Timing by lane
* Curveoverspeed warning . |ntersection management and collision
* Headlight steering into avoidance

curves
Such applications are transformative improvements for safety,

mobility, and environmental performance

 Roadway features: Road & lane edges, Sign type & location,
Street and stop lights, stop bars, ...



Camera

Sensor Bytes/Msg. Msgs./sec Bytes/Sec GB/Hr GB/Hr (with
timestamp overhead)
IMU 19 200 3800 0.013 0.232
LIDAR 1206 3473 4,188,438 15.08 15.278
Camera 35,836,416 7.5 268,773,120 967.583232 967.583
GPS measurement 612 1 612 0.002 0.0374
data
GPS Ephemeris data 256 .002 512 1.8432e-6 3.13344e-5
DGPS data 1071 1 1071 0.0038 0.0039
Total: 273 MB /sec 982 GB/Hr 983 GB/Hr
Hrs. of collection per TB: =1 Hr.
Miles of coverage per TB (assuming a speed of 30 mph): =30 miles




* GNSS Receiver

* High capacity HD

¢ Roof Platform

* Power supply

e Matlab

e DGPS station

¢ Data Communication
e GIS

* High Performance CPU

Mapping £ [LIDAR IMU GNSS Vision
Process 3§ N\ VL
Efz [HD: Stored Raw Sensor Data ]
IMU & GNSS Sensor
Trajectory Optimization
g Initial Smoothed
& MU ‘J_Frajecrm}f l ‘v
o Feature Extraction,
= Tracking, & lIdentification
Equipment: é} Feature Measurements