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What are the major goals of the program? 
 
The primary goal of Mobility 21, a National University Transportation Center for Improving Mobility is to 
develop and deploy technologies, policies, incentives and training programs for improving the mobility of 
people and goods in the 21st century efficiently and safely. We will accomplish this through a comprehensive 
program of interdisciplinary research; education and workforce development with a focus on diversity; 
collaboration with university, deployment, and government partners; and technology transfer and leadership 
efforts.   
  
Research Metrics 

• Faculty scientific leadership as reflected by the number of publications and citations of faculty work in 
transportation-related areas 

• The number of staff, faculty and students involved in leadership positions in academic, industry and 
government transportation organizations 

• New research collaborations in fields related to this work 
• Successful technology deployments and their impact 
• Patents and start-ups.   

  
Education and Workforce Development Metrics  

• Number of transportation-related courses 
• Students participating in transportation research projects 
• Advanced degree programs funding Mobility21 UTC students 
• Mobility21 UTC-funded graduate students 
• Mobility21 UTC-funded students who receive degrees 
• Institutional educational partnerships 
• Participants in workforce and educational programs.   

  
Technology Transfer Metrics 

• Simple adoption of the innovation by a transportation operator, company or public, to more formalized 
outcomes such as licensing, patents, commercialization, and spin-off companies 

• Quantify numbers of meetings, attendance, publications, and social media and website activity 
  
Collaboration Metrics 

• Number and diversity of members of both the Mobility21 Consortium and Advisory Council 
• Number and impact of deployments achieved through collaboration 

 
In addition, as part of our Technology Transfer Plan (dated July 31, 2018) the following Research Performance 
Measures were established: 
 

 

 
         1. ACCOMPLISHMENTS: What was done? What was learned? 

  
Research Performance Measure 

Annual 
Target 

Output #1 Annual Number of Journal Publications 35 
Output #2 Annual Number of Research Pilot Deployments 10 
Outcome #1 Annual Number of Media Stories Referencing UTC Research, Faculty, or Spinoff 80 

Outcome #2 
Annual Number of Instances Providing Exposure to Transportation, Science and Technology for 
Practitioners, Teachers, Young people, or Other Members of the Public 50 

Impact #1 Annual Number of Instances of Technology Adoption or Commercialization 3 
 

Impact #2 
Annual Number of Instances of Research Changing Behavior, Practices, Decision Making, Policies 
(Including Regulatory Policies), or Social Actions 
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What was accomplished under these goals? 
 
Research  
Thirty-six research projects were active during this report period.  In December, a call for proposals was 
released for CMU researchers to propose projects for the July 1, 2019 – June 30, 2020 period.  Over 25 
proposals were received, totaling more than $2.5 million in requests.  Thirteen of these projects were selected 
based on the available funding. Mobility21 UTC management is currently working with the PIs to ensure all 
US DOT funding & project requirements are met so the projects can start on July 1. CMU’s Mobility21 
academic consortium partners are also in the process of finalizing 2019 research projects.  Research projects at 
the University of the Pennsylvania and the Ohio State University are being identified as well.     
 
During this reporting period, four UTC faculty meetings were also held (approximately once a month during 
each of the spring and fall semesters). The meetings are held in person on the CMU campus, and can be 
accessed remotely via webinar.  The meetings are held to provide the faculty updates on the Mobility21 UTC, 
share information among the four UTC academic consortium partners, and to hear about the research being 
conducted. During the February 20th UTC Faculty Meeting, the financial teams behind Mobility21 were 
featured. The teams presented on requirements of research projects and how they can support PIs in research 
and grant compliance.  
 
Education and Workforce Development  
We view research and education as two sides of the same coin. We cannot educate for future generations 
without exposing them to research, development and deployment. On the other hand, we cannot do successful 
research, development and deployment without the input of future generations. Since Traffic21 and the UTCs 
have emerged on campus it has generated interest among faculty and students, bringing exposure to real-world 
problems, and engaging faculty and students on multiple projects. 
 
During the reporting period, we have had two of our students honored as UTC Students of the Year and one 
chosen as the winner of the Council of University Transportation Center’s (CUTC) ENO Scholarship. 
Our two UTC students of the year and our CUTC ENO Scholarship winner were:  
 

• Amelie Bonde, who completed a bachelor’s degree in Computer Science in 2014 at Carnegie Mellon 
University, and is currently a graduate student at Carnegie Mellon University. Amelie worked on 
research pertaining to a structural vibration-based building occupancy estimation system at CMU and 
more recently on an in-automobile heartbeat monitoring system using vibration sensors installed in a 
car seat. She is an NSF Graduate Research Fellow with a focus in the area of cyber-physical systems, 
smart homes and devices. 

• Kristen Scudder, who is pursuing a Master of City and Regional Planning with a concentration in 
Sustainable Infrastructure and Transportation from the University of Pennsylvania. Prior to graduate 
school, she received her B.S. in Civil Engineering from the University of Southern California and spent 
six years as a structural engineer and data automation specialist on global infrastructure projects. In 
addition to using eye tracking to perform safe mobility research for Mobility21 Penn Research Director 
Dr. Ryerson. Kristen serves on the Penn Student Transportation Club board and is a Freight and 
Aviation Planning Intern at The Delaware Valley Regional Planning Commission. 

• Mobility21 UTC’s Women in Transportation Fellow, Bonnie Fan, was selected by the CUTC 
Executive Committee as the winner of the CUTC ENO scholarship. 

 
At Carnegie Mellon University, a transportation club convenes throughout the semester, of which the 
Mobility21 Fellows help lead and the UTC supports.  In November, the club hosted a career panel with leaders 
from Mobility21’s deployment partners including Uber, Port Authority, Healthy Ride, Propel IT and Noblis. 
The audience learned about opportunities for transportation-related careers in addition to the challenges and 
rewards of the industry.  



4 

 

There are also student groups active at University of Pennsylvania and the Ohio State University.  New pages 
were added to the Mobility21 website to promote the work being done by these groups.  In addition, while at 
the 2019 UTC Winter Meeting TRB, an in-person meeting was held among all three of the student groups’ 
members present at the event.  Planning began at that time for a cross university collaborative event (something 
like a transportation camp).  The students are planning an event during the 2019 – 2020 academic year. 
 
We have and will continue to focus on education and workforce development in equal and complementary 
measure to research, development and deployment.   
 
Technology Transfer 
Below are some highlights of technology transfer accomplishments: 
 
Mobility21 hosts a faculty seminar series that occurs at least twice a month during the semester on the CMU 
campus called Smart Mobility Connections (SMC).  The SMC sessions are one hour in length.  One of the 
UTC faculty is featured at each session, and half of the time is reserved for questions and answers as well as 
networking.  All Mobility21 sponsored Smart Mobility Connections seminars are advertised on the UTC 
website.  UTC faculty, transportation club students and deployment partners are invited to attend and 
recordings of each sessions are added to the Mobility21 UTC website’s What’s Happening section.  New this 
reporting period, the SMC seminar recordings are now also being distributed through the CUTC list-serve. The 
sessions draw students, fellow researchers/faculty, staff and even members of the general public.   
 

• March 22, 2019 - Steve Smith gave an overview of Surtrac technology that resulted in his spin-off 
company, Rapid Flow Technologies. In addition to improving the flow of traffic, this technology is 
enabling traffic signals to communicate with buses and enabling populations with disabilities to safely 
navigate intersections.  

• February 22, 2019 - Chris Hendrickson, Director of Traffic21 reviewed the new report he helped 
author published by the National Academy of Science, Engineering and Medicine’s - ‘Renewing the 
National Commitment to the Interstate Highway System: A Foundation for the Future.’  

• February 8, 2019 - Costa Samaras, Associate Professor in the Department of Civil & Environmental 
Engineering at CMU highlighted his work with the economic, environmental and travel implications of 
changes in parking choices due to driverless vehicles. He explained his study estimates the potential 
impact of privately-owned driverless vehicles on vehicle miles traveled, energy use, emissions, parking 
revenue, and daily parking cost savings in the city of Seattle, Washington from changes in parking 
decisions using an agent-based simulation model.   

• January 25, 2019 - Scott Matthews presented “Applications of Connected Vehicle Technologies to 
Improve Safety, Mobility & Emissions.”  The talk highlighted ineffective state processes for testing 
emissions and how technology and data can be applied to make the process more affordable and 
efficient. 

• November 30, 2018 - Fei Fang, Assistant Professor in the Institute for Software Research at CMU 
described her work with peer-to-peer ridesharing programs, including pricing and incentivizing both 
riders and financial supporters. 

• November 16, 2018 - Hae Young Noh presented “Structures as Sensors: Using Vehicle Structures to 
Indirectly Monitor Humans and Surroundings.’ The talk introduced “structures as sensors” for the 
indirect monitoring of cyber-physical-human systems by sensing and analyzing their noisy physical 
structural responses.  

• November 2, 2018 - The Smart Mobility Connection Series featured Ding Zhao, Assistant Professor of 
the Department of Mechanical Engineering with affiliation positions at the Robotic Institute and the 
Wilton E. Scott Institute for Energy Innovation at the Carnegie Mellon University for his talk titled 
“Safe AI – One of the Last Pieces of the Puzzle for the Deployment of Autonomous Vehicles.”    

https://www.cmu.edu/cee/people/faculty/samaras.html
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Collaboration 
At the core of our efforts, is collaboration.   
 
During this report period, Lisa Kay Schweyer, Program Manager for the UTC, visited on-site with the UTC 
academic consortium institutions: 
 

• On March 26, Lisa Kay visited the University of Pennsylvania UTC administrative manager to review 
the current research projects, processes to help streamline project start-up/reporting, student 
involvement, and was even able to sit in one of the student research weekly reporting meetings. 

• On March 13, Lisa Kay met with the faculty at the Ohio State University.  She was able to review the 
project listing, answer questions about reporting activity, and was given a tour of the electric vehicle 
racing garage.    

• On February 1, she participated in a Community College of Allegheny County meeting to review the 
development of their data analytics certificate and associate degree program.  Afterwards she was able 
to talk with the CCAC representatives about their UTC work.  

• During this reporting period either Stan Caldwell or Lisa Kay Schweyer met with each of the 
Mobility21 Co-PIs at CCAC, OSU and Penn to ensure continued collaboration among UTC academic 
partners.   

 
Other examples of collaboration include: 
 

• January 25, 2019 - Traffic21 Director, Chris Hendrickson was invited to the University of Central 
Florida for their Future City Seminar Series. Hendrickson presented “Past and Future of the US 
Interstate Highway System” where he looked back at the impacts and innovations of the Interstate 
Highway System, including engineering, financing and planning challenges. 

• January 15, 2019 - Mobility21 Executive Director, Stan Caldwell served as a speaker for the TRB 
conference session, Integrating Research and Technology Transfer.  His presentation included an 
overview of how technology transfer happens through the CMU Traffic21 Institute and the Mobility21 
UTC, and highlighted some of the companies that have spun out of the UTC funded research efforts. 

• December 11, 2018 - The Governors Highway Safety Association visited Carnegie Mellon University 
to learn more about Mobility21’s automated vehicle policy and technology research.  Mobility21 
Director Raj Rajkumar provided them with a hands-on tour of and automated vehicle lab. ,  

• Mobility21 continues to take a leadership role in the Smart Belt Coalition, which is comprised of 
CMU, The Ohio State University, University of Michigan, Penn State University, Kettering State, 
PennDOT, ODOT, MDOT, and Pennsylvania and Ohio Turnpike officials. The coalition was initiated 
by the Mobility21 UTC faculty and has created the first multi-state connected and automated vehicle 
test bed for research, deployment and deployment of technologies, and policy development.    

• Raj Rajkumar, Mobility21 Director, and Stan Caldwell, Mobility21 Executive Director continue to 
serve on Pennsylvania's Autonomous Vehicle Policy Task Force and provide both the Pennsylvania 
Department of Transportation and the State Legislature’s Transportation Committees counsel on 
automated vehicle policy. 

• In addition, as part of the research project, Platooning for Improved Safety and Efficiency of Semi-
trucks, the project team has developed a close collaboration has been built with deployment partner 
Peloton who will be helping translate the project’s findings for real-world demonstration. 

 
How have the results been disseminated? 
 
Updates on projects and results are distributed in Breaking in Smart Transportation, a weekly newsletter that 
highlights UTC research and efforts in the news as well as smart transportation industry news. With over 2,600 
subscribers (an increase of over 200 people since the last report), the readership represents a wide range of 
interests.   

http://www.cece.ucf.edu/event/future-city-seminar-series-2019-2/
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Before the updates are sent out in the newsletter, they appear as individual updates/articles on the blog, and are 
also posted through our Facebook and Twitter accounts. 
 
During this report period, a new monthly e-publication was launched called What’s Happened at Traffic21?  
This e-publication, sent to the same distribution list as Breaking in Smart Transportation, highlights the UTC 
activities, accomplishments, student work, involvement in conferences, and general news.  As with Breaking in 
Smart Transportation, before the updates are sent out in the What’s Happened at Traffic21? newsletter, they 
appear as individual updates/articles on the website, and are also posted through our Facebook and Twitter 
accounts. 
 
In addition, Mobility21 UTC Executive Director Stan Caldwell has become a regular contributor to the Axios 
Autonomous Vehicles bi-weekly publication where he and other Mobility21 faculty provide insights on topics 
related to autonomous vehicle technology and policy. 
 
What do you plan to do during the next reporting period to accomplish the goals? 

 
We will continue the planning for the Mobility21 Advisory Council Meeting on November 7, 2019, 
Deployment Consortium Meeting on November 8, 2019 and the 2nd Annual National Mobility Summit of 
UTCs on April 2, 2020.  

 

2. PARTICIPANTS & COLLABORATING ORGANIZATIONS: Who has been involved?   

 
What organizations have been involved as partners? * Indicates new partners this reporting period. 
 

  Contribution to the Project 
Partner 
Organization Name Location Financial 

support 
In-kind 
support Facilities Collaborative 

research 
Personnel 
exchanges 

Allegheny County 
Department of 
Human Services  

Pittsburgh, PA 
   X  

Bloomfield 
Development 
Corporation 

Bloomfield, PA 
   X  

Borough of McKees 
Rocks 

McKees Rocks, 
PA   X X  

City of Philadelphia Philadelphia, PA    X  
City of Pittsburgh 
Department of 
Mobility and 
Infrastructure 

Pittsburgh, PA 

  X X  

City of Pittsburgh 
Mayor’s Office 

Pittsburgh, PA    X  

Clemson University Clemson, South 
Carolina    X  

Cranberry Township Cranberry, PA   X X  
Delaware Valley 
Regional Planning 
Commission 

Philadelphia, PA 
   X  

Ericsson  Stockholm, X     

https://www.bing.com/search?q=stockholm+sweden&filters=ufn%3a%22stockholm+sweden%22+sid%3a%229daa4a8d-0e69-da3a-672e-16d4743a665b%22&FORM=SNAPST
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Sweden 
Florida Atlantic 
University 

Florida    X  

Innova EV  Burr Ridge, IL  X  X  
Mathworks Natick, MA    X  
Michelle Kondo, 
Scientist 

    X  

Nagoya University Japan X  X X X 
Nvidia Autonomous 
Driving 

Santa Clara, CA    X  

Pennsylvania Rural 
Robotics Initiative * 

Clarion, 
Clearfield, Forest, 
Jefferson and 
Venango Counties 
in PA 

 X    

Philadelphia Streets 
Department 

Philadelphia, PA    X  

Pittsburgh Parking 
Authority 

Pittsburgh, PA   X X  

Port Authority of 
Allegheny County 

Pittsburgh, PA   X X  

Rapid Flow 
Technologies  

Pittsburgh, PA   X    

Roadbotics  Pittsburgh, PA X   X  
Transportation and 
Traffic Management 
at The Ohio State 
University 

Columbus, OH 

   X  

University of 
Modena, Italy 

Modena, Italy    X  

University of 
Pennsylvania Center 
for Clinical 
Epidemiology and 
Biostatistics 

Philadelphia, PA 

   X  

University of 
Pennsylvania Injury 
Science Center 

Philadelphia, PA 
   X  

University of Porto, 
Portugal 

Porto, Portugal    X  

USDA Forest 
Service 

Philadelphia, PA    X  

Waynesburg 
University * 

Waynesburg, PA  X X   

 
Have other collaborators or contacts been involved? 
 
Our Deployment Partner Consortium is utilized for identifying real-world transportation needs, research project 
development and deployment, technology licensing and commercialization, student recruitment for jobs and 
internships, class and capstone projects.  The list of partners is continually updated on the Mobility21 website 
based on the research projects being conducted.   

https://www.bing.com/search?q=stockholm+sweden&filters=ufn%3a%22stockholm+sweden%22+sid%3a%229daa4a8d-0e69-da3a-672e-16d4743a665b%22&FORM=SNAPST
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The UTC also has a distinguished Advisory Council of national leaders that provides strategic guidance and 
counsel.  We sought to achieve modal and demographic diversity. The individual members provide significant 
collaboration opportunities with their extensive professional affiliations. The following prominent 
transportation professionals serve on the Council: 
 
• Raymond T. Betler. President and CEO of Wabtec Corporation 
• Rebecca M. Brewster, President and Chief Operating Officer of the American Transportation Research 

Institute 
• Robin Chase, Co-founder Zipcar, Veniam, NUMo 
• Ty Gourley, Vice President of Hillman Family Foundations 
• Charles L. Hammel III, President and owner, PITT OHIO Express 
• Ashley Hand, Co-founder CityFi; formerly Transportation Technology Strategist Fellow for Los Angeles 
• Katharine Kelleman, Chief Executive Officer at Port Authority of Allegheny County 
• Jane Lappin, Director, Public Policy & Government Affairs, Toyota Research Institute 
• Ken McLeod, Policy Director at The League of American Bicyclist 
• James A. Misener, Senior Director of Technical Standards at Qualcomm and former Director of UC 

Berkley PATH 
• Leslie Richards, Secretary of the Pennsylvania Department of Transportation 
• David Roger, President of Hillman Family Foundations 
• Paul Skoutelas, President and Chief Executive Officer of The American Public Transportation Association 
• Kirk Steudle, Director of Michigan Department of Transportation 
 
On November 8 and 9, 2018, the Mobility21 Advisory Council meeting and Deployment Partner Consortium 
Symposium were held on the CMU campus.  These are both opportunities for identifying real-world 
transportation needs, research project deployments, technology licensing and commercialization, student 
recruitment for jobs and internships, and partnerships for class and capstone projects. 
 
The Advisory Council met on November 8, 2018.  The group (listed above) got an update on the State of the 
UTC, had a brainstorming session about the annual Mobility Summits of the UTCs and discussed the Next 
Frontier:  
• How can we continue to be relevant/improving mobility of people and goods? 
• Which of these ideas are “researchable”? 
• Where can relationships be built to expand research opportunities beyond UTC funding (other government 

funding, industry, community and foundations)? 
 
Then on Friday, November 9, 2018, over 100 attendees participated in the annual Symposium of the 
Traffic21/Mobility21 Deployment Partner Consortium.  Participants included consortium members from the 
public and private sectors along with faculty and students: 
 
• 412 Food Rescue 
• American Association of Retired Persons 

(AARP) 
• American Association of State Highway and 

Transportation Officials (AASHTO) 
• Access Transportation Systems 
• Airport Corridor Transportation Association 
• Alliance for Transportation Working in 

Communities 
• Architecture, Engineering, Consulting, 

Operations, and Maintenance (AECOM) 
• ALCO Parking 

• Allegheny Conference on Community 
Development 

• Allegheny County 
• Allegheny County Airport Authority 
• Allegheny County Office of Children, Youth 

and Families  
• American Public Transportation Association 

(APTA) 
• Aurora Innovation 
• Babst Calland Law Firm 
• Bentley Systems 
• Bike Pittsburgh 

https://traffic21.heinz.cmu.edu/
http://mobility21.cmu.edu/
https://412foodrescue.org/
https://www.aarp.org/
https://www.aarp.org/
https://www.transportation.org/
https://www.transportation.org/
https://www.myaccessride.com/
http://actapgh.org/about-acta/
https://www.atwic.org/
https://www.atwic.org/
https://www.aecom.com/
https://www.aecom.com/
http://alcoparking.com/
https://www.alleghenyconference.org/
https://www.alleghenyconference.org/
https://www.alleghenycounty.us/
http://www.flypittsburgh.com/allegheny-county-airport
http://www.alleghenycounty.us/Human-Services/About/Offices/Children,-Youth-and-Families.aspx
http://www.alleghenycounty.us/Human-Services/About/Offices/Children,-Youth-and-Families.aspx
https://www.apta.com/Pages/default.aspx
https://www.apta.com/Pages/default.aspx
https://aurora.tech/
http://www.babstcalland.com/
https://www.bentley.com/en
https://www.bikepgh.org/
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• Bombardier 
• Booz Allen Hamilton 
• Bosch Research and Technology Center, 

North America 
• The Breathe Project 
• Caterpillar 
• Children’s Hospital of Philadelphia 
• Cisco 
• City of Philadelphia 
• City of Pittsburgh 
• Community College of Allegheny County 

(CCAC) 
• Conference of Minority Transportation 

Officials (COMTO) 
• Cranberry Township 
• Crown Castle 
• Delaware River Port Authority (DRPA) 
• Delaware Valley Regional Planning 

Commission (DVRPC) 
• Borough of Dormont 
• Economic Development South 
• Federal Highway Administration 
• General Motors Global Research & 

Development 
• Healthy Ride 
• Hulton Arbors 
• Hillman Family Foundations 
• iNetworks Advisors 
• Innovation Works 
• Intelligent Transportation Society of America 
• Jackson/Clark Partners 
• Lawrence County 
• League of American Bicyclists 
• Marshall Township 
• Meter Feeder 
• Miovision 
• Near Earth Autonomy 
• North Huntingdon Township 

• Oakland Transportation Management 
Association (OTMA) 

• Partner4Work 
• Peloton Technologies 
• PennDOT 
• Pennsylvania Motor Truck Association 

(PMTA) 
• Pennsylvania Turnpike 
• Philadelphia Port Authority 
• PITT OHIO  
• Pittsburgh Community Reinvestment Group 
• Pittsburgh Downtown Partnership 
• Pittsburgh Parking Authority 
• Pittsburgh Technology Council 
• Port Authority of Allegheny County 
• Port of Pittsburgh Commission 
• PPG Industries Inc. 
• Propel IT, Inc. 
• Rapid Flow Technologies 
• Regional Industrial Development Corporation 

(RIDC) 
• Richard King Mellon Foundation 
• Roadbotics 
• Southeastern Pennsylvania Transportation 

Authority 
• Southwestern Pennsylvania Commission  
• Sustainable Pittsburgh 
• TJKP Corporation  
• The Heinz Endowments 
• Tiramisu Transit Inc. 
• Toyota 
• Uber 
• University of Pittsburgh 
• Uptown Partners 
• Wade Trim 
• Western Pennsylvania Regional Data Center 
• Western Pennsylvania School for Blind 

Children 
• Women’s Transportation Seminar (WTS) 

 
The group was welcomed by Ramayya Krishnan, Dean, Heinz College of Information Systems and Public 
Policy.  He thanked everyone for their involvement and critical role in providing the “real life” connection to 
the research.  Then Chris Hendrickson, Director, Traffic21 Institute and Raj Rajkumar, Director, Mobility21 
National University Transportation Center provided an overview of both Traffic21 and Mobility21 activity and 
plans. 
 
The day included three panels focused on industry, government, and community along with lots of audience 
participation.  Each panel featured thought leaders who shared their perspective on how new transportation 
technology is impacting industry and communities and how research or education might address these real-
world needs. 
 

  

http://us.bombardier.com/us/home.htm
https://www.boozallen.com/
https://www.bosch.us/
https://www.bosch.us/
http://thebreathproject.org/
https://www.caterpillar.com/
https://www.chop.edu/
https://www.cisco.com/
https://www.phila.gov/
http://pittsburghpa.gov/
https://www.ccac.edu/
https://www.ccac.edu/
https://www.comto.org/
https://www.comto.org/
http://www.twp.cranberry.pa.us/
http://www.crowncastle.com/
http://www.drpa.org/
https://www.dvrpc.org/
https://www.dvrpc.org/
http://boro.dormont.pa.us/
https://econdevsouth.org/
https://www.fhwa.dot.gov/
https://www.gm.com/
https://www.gm.com/
https://healthyridepgh.com/
https://www.arbors.com/residents/affordable-housing/affordable-housing-all/affordable-housing-allegheny-county-east/affordable-housing-hulton-arbors/
https://hillmanfamilyfoundations.org/
http://www.inetworkspe.com/
https://www.innovationworks.org/
https://www.itsa.org/
http://jacksonclark.net/
http://co.lawrence.pa.us/
https://www.bikeleague.org/
https://twp.marshall.pa.us/
https://www.meterfeeder.com/
https://miovision.com/
http://www.nearearth.aero/
https://www.township.north-huntingdon.pa.us/
http://www.otma-pgh.org/
http://www.otma-pgh.org/
https://www.partner4work.org/
https://peloton-tech.com/
https://www.penndot.gov/Pages/default.aspx
https://www.pmta.org/
https://www.pmta.org/
https://www.paturnpike.com/
http://www.philaport.com/
https://works.pittohio.com/myPittOhio/
http://www.pcrg.org/
http://downtownpittsburgh.com/
http://www.pittsburghparking.com/
http://www.pghtech.org/
http://www.portauthority.org/paac/
http://www.port.pittsburgh.pa.us/
http://corporate.ppg.com/Home.aspx
http://www.propelit.net/
https://rapidflowtech.com/
https://ridc.org/
https://ridc.org/
https://www.rkmf.org/
https://www.roadbotics.com/
http://www.septa.org/
http://www.septa.org/
https://www.spcregion.org/
http://sustainablepittsburgh.org/
https://takata-childseats.com/en/
http://www.heinz.org/
http://www.tiramisutransit.com/
https://www.toyota-global.com/
https://www.uber.com/
https://www.pitt.edu/
http://www.uptownpartners.org/
http://www.wadetrim.com/
http://www.wprdc.org/
https://www.wpsbc.org/
https://www.wpsbc.org/
https://www.wtsinternational.org/
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The first panel focused on industry, with panelists discussing “Emerging Technology Trends.” 
• Rebecca Brewster, President and Chief Operating Officer of the American Transportation Research 

Institute  
• Raymond Betler, President and CEO of Wabtec Corporation 
• Robert Grant, Head of Government Relations, Aurora 
• Jim Misener, Senior Director of Technical Standards at Qualcomm 
 
The second panel of the day was the Government Panel which focused on “New Technology Policy 
Challenges.” 
• Roger Cohen, Senior Advisor to the Secretary, Pennsylvania Department of Transportation 
• Johanna Jochum, Attorney, Mobility, Transport & Safety Practice Group of Babst Calland 
• Karina Ricks, Director, City of Pittsburgh’s Department of Mobility and Infrastructure 
• Paul Skoutelas, President and Chief Executive Officer of The American Public Transportation Association 
 
The last panel highlighted community issues and the “Societal Impacts of Disruptive Technology.” 
• JaLissa D. Coffee, Director of Operations, Conference of Minority Transportation Officials 
• Ashley Hand, Co-founder, CityFi 
• Ken McLeod, Policy Director, The League of American Bicyclists 
• Chris Sandvig, Policy Director, Pittsburgh Community Reinvestment Group 
 
The keynote speaker for the event was Leslie Richards, Secretary of the Pennsylvania Department of 
Transportation. Secretary Richards shared her thoughts on the future of transportation in the commonwealth, 
the new autonomous vehicle testing policy, and the challenges of keeping up with all the changes. She also 
spent time answering questions from the symposium attendees. 
 
The day concluded with a research poster session and networking reception. Over 16 UTC research projects 
were featured during the event. Researchers were able to share information about their projects, exchange ideas 
with attendees, and even forge some new partnerships. 
 
Putting our research, development and deployment approach into action – the symposium provided an 
opportunity for interaction and discussion among researchers, students and deployment partners. Conversations 
were held not only during the formal program, panels and poster sessions, but during breaks and over lunch. 
 
Based on the discussion at the Consortium Symposium, the deployment partners were added to a new electric 
distribution list and have since been getting UTC updates, and invited to Smart Mobility Connection seminars.   
 
The dates have also been set for the 2019 Advisory Council meeting and Deployment Partner Consortium 
Symposium for November 7 and 8, again to be held on CMU’s campus, and work has already begun on pulling 
these sessions together.  These meetings will be held as part of the larger celebration of the 10th Anniversary of 
the Traffic21 Institute and its affiliate Mobility21 and T-SET UTCs.   
 

 

3. OUTPUTS: What new research, technology or process has the program produced? 

 
Publications, conference papers, and presentations 

 
Title Citation Type Date 
Incentivizing Vehicular 
Crowdsensing System for 
Large Scale Smart City 
Applications 

Susu Xu, Xinlei Chen, Xidong Pi, Carlee Joe-
Wong, Pei Zhang, Hae Young Noh, (March 
2019) Incentivizing vehicular crowdsensing 
system for large scale smart city applications, In 

Trade/ 
Professional 

2019-03-14 
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Sensors and Smart Structures Technologies for 
Civil, Mechanical, and Aerospace Systems 
2019, International Society for Optics and 
Photonics. 

Connected Vehicles for 
Internet Access: 
Deployment and Spectrum 
Policies. 

Alexandre K. Ligo, “Connected Vehicles for 
Internet Access: Deployment and Spectrum 
Policies.” Carnegie Mellon University, 2018 

Other 2018-11-01 

Spectrum for Intelligent 
Transportation Systems: 
Allocation and Sharing 

Alexandre K. Ligo, Jon M. Peha, “Spectrum for 
Intelligent Transportation Systems: Allocation 
and Sharing,” to appear in Proceedings of the 
IEEE International Symposium on Dynamic 
Spectrum Access Networks, 2018. 

Peer-reviewed 
Journal 

2018-10-01 

 
Other publications, conference papers and presentations:  
 
Title Event Type Attended Date 
Incentivizing Vehicular 
Crowdsensing System for Large 
Scale Smart City Applications  

Sensors and Smart 
Structures Technologies 
for Civil, Mechanical, 
and Aerospace Systems 
2019 

Conference-Academic 400 2019-03-07 

Car-truck simulation for 
Pittsburgh region 

Meeting with PennDOT Seminar-Professional 5 2019-02-27 

Transportation Network 
Company User Characteristics:  
Evidence from the 2017 
National Household Travel 
Survey 

TRB Annual Meeting Conference 50 2019-01-15 

PREDICTING OCCUPANCY 
OF PARKING SPACES IN 
TRANSPORTATION 
NETWORKS: A DEEP 
LEARNING APPROACH 
WITH MULTI-SOURCE 
SPATIO-TEMPORAL DATA 

Transportation Research 
Board Annual Meeting 
2019 

Conference-
Professional 

50 2019-01-14 

Up-to-date city maps for 
modeling, planning, and 
assistive technologies 

UTC consortium meeting Other-Professional 100 2018-11-09 

Strategic Timing and Pricing in 
On-demand Platforms 

INFORMS Annual 
Meeting 

Conference-Academic 30 2018-11-07 

Spectrum for Intelligent 
Transportation Systems: 
Allocation and Sharing 

IEEE International 
Symposium on Dynamic 
Spectrum Access 
Networks 

Conference-Academic  2018-10-25 

Electrification of semi-trucks Mobility21 Trucking 
Summit 

Symposium-
Professional 

50 2018-10-25 

Smart City Technologies for 
Local Governments 

Fall Conference of 
Townships, Boroughs & 
Authorities 

Conference-
Professional 

 2018-09-28 

GetGoing for senior Western Pennsylvania  30  
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transportation AARP Chapter Presidents 
monthly meeting 

Travel Behavior Trends in the 
United States:  Evidence from 
the 2017 National Household 
Travel Survey 

CMU Vehicle 
Electrification Group and 
Civil and Environmental 
Engineering AIS seminar 

Professional 40 Fall 2018 

 
In addition to the presentations listed above that were made as part of a funded research project, Mobility21 
management and students have given these presentations during the report period: 
 

• March 6, 2019 - Mobility21 Elsie Hillman Scholar, Teresa Leatherow, organized the Sustainability 
and Transportation:  Building the Systems of Tomorrow event as her final deliverable for her research 
with Mobility21. The event featured panelists from the City of Pittsburgh and the University of 
Pittsburgh who discussed challenges, progress and the future of sustainable transportation. 

• March 6, 2019 - The 10th Annual Sustainability Conference co-hosted by ASCE, EWRI, Metro21 and 
Sustainable Pittsburgh was hosted at the August Wilson Center in Pittsburgh. The Conference featured 
Mobility21 faculty Don Carter as the keynote speaker and Metro21’s Executive Director, Karen 
Lightman, who gave a presentation on research, development and deployment from Metro21 and 
Mobility21. 

• January 25, 2019 - Traffic21 Director, Chris Hendrickson was invited to the University of Central 
Florida for their Future City Seminar Series. Hendrickson presented “Past and Future of the US 
Interstate Highway System” where he looked back at the impacts and innovations of the Interstate 
Highway System, including engineering, financing and planning challenges. 

• January 22, 2019 - Two PhD students in the Civil and Environmental Engineering Department at 
Carnegie Mellon University presented their Mobility21 Research during the poster session at the 
Transportation Annual Research Board in Washington DC.  Rick Grahn presented his team’s poster 
“Public Transit Users and Behaviors in the United States: Evidence from the 2017 National Household 
Travel Survey” and Corey Harper presented his team’s poster “Net-Societal and Net-Private Benefits 
of Some Existing Crash Avoidance Technologies.” 

• January 16, 2019 - Chris Hendrickson, the Director of the Carnegie Mellon University Traffic21 
Institute spoke at the TRB session “Future of the Interstate Highway System:  A TRB Consensus 
Study.”  As a contributing author of the study, he provided the session attendees with an overview of 
the study. 

• January 15, 2019 - Mobility21 Executive Director, Stan Caldwell served as a speaker for the TRB 
conference session, Integrating Research and Technology Transfer.  His presentation included an 
overview of how technology transfer happens through the CMU Traffic21 Institute and the Mobility21 
UTC, and highlighted some of the companies that have spun out of the UTC funded research efforts. 

• November 13, 2018 - Lisa Kay Schweyer, Program Manager for the Carnegie Mellon University 
Traffic21 and Mobility21 University Transportation Center (UTC) spoke at the Association for 
Commuter Transportation’s Transportation Demand Management (TDM) Summit in Nashville, 
Tennessee. 

• November 8, 2018 - Traffic21 Director, Chris Hendrickson and PhD student Rick Grahn presented a 
talk for discussion titled “Travel Behavioral Trends in the United States: Evidence from the 2017 
National Household Travel Survey.” 

• November 5, 2018 - Chris Hendrickson presented Traffic21 research to NAIOP, Commercial Real 
Estate Development Association Nashville Chapter during their visit to Carnegie Mellon University. 

 
  

http://www.cece.ucf.edu/event/future-city-seminar-series-2019-2/
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Website(s) or other Internet site(s) 
 

URL for Internet site(s) that disseminates 
the results of the research and/or program 
activities 

Short description of the site 
 
Metrics  

http://mobility21.cmu.edu/   
 
 

The Carnegie Mellon 
University’s Mobility21 
National University 
Transportation Center website 

New Posts:  539 
 
 

https://www.facebook.com/traffic21.tset  The Carnegie Mellon 
University’s Facebook Page for 
Mobility21, a National 
University Transportation 
Center for Improving Mobility 
of People and Goods, and the  
former Technologies for Safe 
and Efficient Transportation 
National University 
Transportation Center 

Likes: 137 

https://www.youtube.com/user/Traffic21TSET The Carnegie Mellon 
University’s YouTube Page for 
Mobility21, a National 
University Transportation 
Center for Improving Mobility 
of People and Goods, and the  
former Technologies for Safe 
and Efficient Transportation 
National University 
Transportation Center 

Videos:  16 
Views:   2,299 
 

https://twitter.com/Traffic21_CMU The Carnegie Mellon 
University’s Twitter Page for 
Mobility21, a National 
University Transportation 
Center for Improving Mobility 
of People and Goods, and the  
former Technologies for Safe 
and Efficient Transportation 
National University 
Transportation Center  

Followers: 938 
Following:  1,619 
Tweets: 6,798 
 

 
Technologies or techniques 
 
During this report period, research project PI, Zachary Rubenstein and his team developed the 412 Food Rescue 
Transportation API.  The mission of the nonprofit organization 412 Food Rescue (https://412foodrescue.org) is to 
feed the hungry by redirecting food destined for the waste system to people in need. They match food donations 
to appropriate nonprofit organizations and solicit people through a crowd-sourcing volunteer network to transport 
the food product. To address the logistically challenges, 412 Food Rescue has developed a base technology 
platform, called FoodRescueX, that assists in the matching of the food donations and the coordination of its 
transportation. FoodRescueX, through its phone app and server, significantly improves the visibility of food in 
the network and the available of people to transport it, while also providing the necessary communication with all 
participants in order to coordinate the redistribution of the food.  
 

http://mobility21.cmu.edu/
https://www.facebook.com/traffic21.tset
https://www.youtube.com/user/Traffic21TSET
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The current status is that 412 and the research team have agreed upon a JSON-based API for the initial input of 
volunteer profiles, for donation requests, and for the returned ranked list of volunteers.  412's technology team 
is now working on supporting that API and adding the UI extensions needed for the elicitation of the new 
information.  The anticipated completion date of these updates to the 412 infrastructure is the end of April, 
2019.  The research team is developing the scheduler supporting the new API and will be completed in advance 
of the expected integration with the 412 infrastructure at the beginning of May, 2019.   

 
Inventions, patent applications, and/or licenses 
 
A core focus from the beginning of Traffic21 has been to apply university research and technology to real-
world mobility problems. This process began by first talking with transportation professionals, identifying real-
world problems, and then sharing those problems with researchers. As technologies prove successful, 
Mobility21 staff work with researchers and government and industry partners to advance the application of that 
technology. This may result in agencies, such as the City of Pittsburgh, adopting a technology such as Surtrac 
adaptive traffic signals, commercialization with an industry partner, such as Delphi, or spinning off a company, 
such as RoadBotics.   
 
During this reporting period, a patent was issued for “Sensor-based assessment of attention interruptibility” 
which was developed as part of the research project Sensors Know When to, What to, and How to Interact 
With Human in Vehicles.  The system provides a sensor-based assessment of attention interruptibility. In a 
driving scenario, this system solves a persistent safety issue with regard to dangerous interruptions as they 
increase driver workload and reduce performance on the primary driving task. Being able to identify when a 
driver is interruptible is critical for building systems that can mediate these interruptions. The present invention 
utilizes sensor data collected from wearable devices and on-board diagnostics which can be used as input to 
build a machine learning classifier that can determine driver interruptibility in real-time.  
 
Discuss the performance measures (a minimum of two) for research outcome your Center identified in your 
Technology Transfer Plan Report and the targets (goals) for each measure. 
 

 
 

Please see Section #3 Publications for examples of publications.   
 

Some examples of these research pilot deployments include: 
• Work with Lawrence County (mostly rural area) on developing a peer to peer ridehailing platform for 

residents to share rides. 
• Partnership with the Port Authority of Allegheny County to place sensors on light rail infrastructure to 

measure vibration data to evaluate infrastructure. 
• Collaboration with the 412 Food Rescue to refine their system for collection and distribution of food using 

a volunteer transportation fleet. 
 

  

 
 
Research Performance Measure 

Annual 
Target 

This 
Reporting 
Period 

Output #1 Annual Number of Journal Publications 35 3 
Output #2 Annual Number of Research Pilot Deployments 10 16 
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INSTRUCTIONS - Outcomes 

 

This component should describe ways in which the application of outputs has produced outcomes during the 
reporting period. Describe how research outputs are being used to create expected or actual outcomes with 
the understanding that outcomes can sometimes take a significant amount of time to realize. 

 
List any outcomes resulting from the program during the reporting period. Examples of outcomes 
include: 

 
• Increased understanding and awareness of transportation issues 
• Passage of new policies, regulation, rulemaking, or legislation 
• Increases in the body of knowledge 
• Improved processes, technologies, techniques and skills in addressing transportation issues 
• Enlargement of the pool of trained transportation professionals 
• Adoption of new technologies, techniques or practices 

 
• March 3, 2019 - Mayor Peduto, self-driving car companies announce 'Pittsburgh Principles' (Lake 

Fong/Post-Gazette).  Mobility21 Director, Raj Rajkumar participated in the policy development, signing 
ceremony and press conference. Further Raj adds:  “CMU served as the intermediary between the many 
AV testers in Pittsburgh and City officials to converge on a process that was acceptable to all 
sides. Multiple physical meetings were held at CMU, in addition to a ton of emails and a few interspersed 
telecons.  We were the only university literally at the table when the Mayor made the announcement.”  

• February 15, 2019 - UTC Researchers, Abdullah Khana, Corey D. Harper, Chris T. Hendrickson, and 
Constantine Samaras, published their work titled “Net-societal and net-private benefits of some existing 
vehicle crash avoidance technologies.”  Bottom line results: even higher net benefits as technology 
improves.  Article shares how $600 per vehicle for warning systems would produce $40 Billion per year in 
social benefit.  Read the full paper. 

• December 5, 2018 - Mobility21 UTC Faculty Venkat Viswanathan and Ph.D. student Shashank Sripad 
published new research comparing the cost of traditional semi-trucks to electric semi-trucks, and suggest 
that it might be time to make the switch.  Read more:  https://www.cmu.edu/energy/news-
multimedia/2018/economics-semi-trucks.html. 

• In addition, as a result of work done on research project, Connected Vehicle Infrastructure for a Smart 
City, two educational modules have been developed.  One has been used in a course on Policies of 
Wireless Systems, and the other has been used in a course on Internet Policy, both taught by the PI, Jon 
Peha, at Carnegie Mellon University.  

 
Discuss the performance measures (a minimum of two) for research outcome your Center identified in your 
Technology Transfer Plan Report and the targets (goals) for each measure. 
 
 
 
 
 
 
 
 

  4.  OUTCOMES: What outcomes has the program produced? How are the research outputs described 
in section (3) above being used to create outcomes? 

 
Outcomes are the application of outputs; any changes made to the transportation system, or its 
regulatory, legislative, or policy framework, resulting from research and development outputs. 

 
  

   
 

 
 

 
 

             
  

  
Research Performance Measure 

Annual 
Target 

This 
Reporting 

Period 
 
Outcome #1 

Annual Number of Media Stories Referencing 
UTC 
Research, Faculty, or Spinoff 

80 66 

 

Outcome #2 

Annual Number of Instances Providing Exposure 
to Transportation, Science and Technology for 
Practitioners, Teachers, Young people, or Other 
Members of the Public (other publications, 
conference papers and presentations) 

50 53 

 

https://www.post-gazette.com/local/city/2019/03/04/Mayor-Peduto-self-driving-car-companies-announce-Pittsburgh-
http://mobility21.cmu.edu/wp-content/uploads/2019/02/net-benefits-partial-automation-2019.pdf
https://www.cmu.edu/energy/news-multimedia/2018/economics-semi-trucks.html
https://www.cmu.edu/energy/news-multimedia/2018/economics-semi-trucks.html
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Some examples of the Media Stories Referencing UTC Research, Faculty, or Spinoff: 
 
• April 8, 2019 - How we get to the next big battery breakthrough, https://qz.com/1588236/how-we-get-to- 

the-next-big-battery-breakthrough 
• April 1, 2019 - Automation continues to be relevant issue, http://thetartan.org/2019/3/25/news/family-

workers  
• March 20, 2019 - The City of Portland reduces travel times at Maine’s busiest intersection by 20% , 

https://www.traffictechnologytoday.com/news/congestion-reduction/the-city-of-portland-reduces-travel-
times-at-maines-busiest-intersection-by-20.html 

• March 4, 2019 - Mayor Peduto, self-driving car companies announce “Pittsburgh Principles”, 
https://www.post-gazette.com/local/city/2019/03/04/Mayor-Peduto-self-driving-car-companies-announce-
Pittsburgh-
Principles/stories/201903040058?utm_medium=social&utm_source=twitter_PittsburghPG&fbclid=IwAR2
M1ZWDjW19bDSW5BiwoGrNPBnhLLXC8SQFZYBvlvvZdtG9OhFmdUZPeoQ 

• January 24, 2019 - How driverless cars could work for good instead of evil, https://grist.org/article/how-
driverless-cars-could-work-for-good-instead-of-evil/  

• December 19, 2018 - Self-driving, burrito-carrying rovers are going to talk to us with their eyes, 
https://www.popsci.com/postmates-delivery-rover-serve#page-2 

• November 28, 2018 - Pittsburgh expanding system of ‘smart’ traffic lights to ease congestion, 
https://archive.triblive.com/local/allegheny/14339494-74/pittsburgh-expanding-system-of-smart-traffic-
lights-to-ease-congestion 

• November 1, 2018 - Portland studies Pittsburgh for technology solutions, 
http://www.theforecaster.net/portland-studies-pittsburgh-for-technology-solutions/  

• October 2, 2018 - Mobility in Small Towns and the ‘Burbs, 
https://www.parkingtoday.com/articledetails.php?id=2543&t=mobility-in-small-towns-and-the-burbs 

 
Please see Section #3 for some examples of Instances Providing Exposure to Transportation, Science and 
Technology for Practitioners, Teachers, Young people, or Other Members of the Public. 

 
 

  5.  IMPACTS: What is the impact of the program? How has it contributed to improve the 
transportation system: safety, reliability, durability, etc.; transportation education; and the 
workforce?   

 
 

What is the impact on the effectiveness of the transportation system? 
 
• March 27, 2019 - Stan Caldwell, Executive Director of Mobility21, met with the Consul General, the 

Honorary Consul and the Head of Trade and Business Promotion from the Consulate General of Sweden in 
New York City. The Consulate General was interested in meeting with Mobility21 to learn more about 
sustainability transportation systems and potential university-to-city and university-to-university 
collaboration. 

• March 21, 2019 - Mobility21 Executive Director, Stan Caldwell, in collaboration with UTC Faculty Steve 
Quick, hosted the Illinois Institute of Technology (IIT) Driverless Studio from Chicago. The team traveled 
to Pittsburgh to learn more about how the City and CMU are using design to strategically implement new 
technologies and designs around autonomous vehicles. 

• March 20, 2019 - U.S. DOT Secretary Elaine L. Chao invited stakeholders to address the increasing 
deployment of automated vehicle-related technology and how might this new technology impact the 
transportation workforce. USDOT convened key stakeholders representing industry, labor, public sector, 
academia and research to discuss the automation adoption scenarios. UTC Faculty, Aaron Steinfeld 
attended the meeting and represented Mobility21 and Carnegie Mellon University.  

https://qz.com/1588236/how-we-get-to-%20the-next-big-battery-breakthrough
https://qz.com/1588236/how-we-get-to-%20the-next-big-battery-breakthrough
http://thetartan.org/2019/3/25/news/family-workers
http://thetartan.org/2019/3/25/news/family-workers
https://www.traffictechnologytoday.com/news/congestion-reduction/the-city-of-portland-reduces-travel-times-at-maines-busiest-intersection-by-20.html
https://www.traffictechnologytoday.com/news/congestion-reduction/the-city-of-portland-reduces-travel-times-at-maines-busiest-intersection-by-20.html
https://www.post-gazette.com/local/city/2019/03/04/Mayor-Peduto-self-driving-car-companies-announce-Pittsburgh-Principles/stories/201903040058?utm_medium=social&utm_source=twitter_PittsburghPG&fbclid=IwAR2M1ZWDjW19bDSW5BiwoGrNPBnhLLXC8SQFZYBvlvvZdtG9OhFmdUZPeoQ
https://www.post-gazette.com/local/city/2019/03/04/Mayor-Peduto-self-driving-car-companies-announce-Pittsburgh-Principles/stories/201903040058?utm_medium=social&utm_source=twitter_PittsburghPG&fbclid=IwAR2M1ZWDjW19bDSW5BiwoGrNPBnhLLXC8SQFZYBvlvvZdtG9OhFmdUZPeoQ
https://www.post-gazette.com/local/city/2019/03/04/Mayor-Peduto-self-driving-car-companies-announce-Pittsburgh-Principles/stories/201903040058?utm_medium=social&utm_source=twitter_PittsburghPG&fbclid=IwAR2M1ZWDjW19bDSW5BiwoGrNPBnhLLXC8SQFZYBvlvvZdtG9OhFmdUZPeoQ
https://www.post-gazette.com/local/city/2019/03/04/Mayor-Peduto-self-driving-car-companies-announce-Pittsburgh-Principles/stories/201903040058?utm_medium=social&utm_source=twitter_PittsburghPG&fbclid=IwAR2M1ZWDjW19bDSW5BiwoGrNPBnhLLXC8SQFZYBvlvvZdtG9OhFmdUZPeoQ
https://grist.org/article/how-driverless-cars-could-work-for-good-instead-of-evil/
https://grist.org/article/how-driverless-cars-could-work-for-good-instead-of-evil/
https://www.popsci.com/postmates-delivery-rover-serve#page-2
https://archive.triblive.com/local/allegheny/14339494-74/pittsburgh-expanding-system-of-smart-traffic-lights-to-ease-congestion
https://archive.triblive.com/local/allegheny/14339494-74/pittsburgh-expanding-system-of-smart-traffic-lights-to-ease-congestion
http://www.theforecaster.net/portland-studies-pittsburgh-for-technology-solutions/
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• March 13, 2019 - Mobility21 UTC Executive Director Stan Caldwell was appointed to the Pennsylvania 
State Transportation Innovation Council (STIC) and participated in the quarterly meeting in Harrisburg 
which was co-chaired by FHWA Division Administrator Alicia Nolan.  Caldwell is honored to represent 
the UTC at STIC and apply UTC research to advance innovation at PennDOT. 

• February 7, 2019 - Stan Caldwell, Executive Director of the Mobility21 University Transportation Center 
was appointed to the advisory group for the Cooperative Automation Research Mobility Applications 
(CARMA) platform which supports the testing and evaluation of connected and automated vehicle 
research. This opportunity will have Caldwell directly involved in how research can support advancing the 
use and implementation of Transportation Systems Management and Operations strategies and more. 

• February 5, 2019 - Traffic21 Director, Chris Hendrickson was unanimously approved by the National 
Research Council (NRC) Governing Board to be the new Transportation Research Board (TRB) Division 
Committee Chair. The TRB Division Committee  is charged to ensure that NRC procedures and policies 
are faithfully employed with respect to study and project committee appointments and report review. 

• February 1, 2019 - Carnegie Mellon University hosted the Secretary of the Army, Mark Esper and General 
Murray, Commanding General of the U.S. Army Futures Command and Brigadier General Matthew 
Easley, for the announcement that the United States Army is activating its Artificial Intelligence (AI) Task 
Force at CMU. The event was hosted at both the National Robotics Engineering. 

• February 1, 2019 - Maryn Weimer, Director of Mobility and Senior Associate Director at The Ohio State 
Center for Automotive Research has been appointed to the Ohio Governor’s Advisory Committee on 
Transportation Infrastructure by Governor Mike DeWine.   This new committee will study the current 
conditions of Ohio’s roadways and recommend options for maintaining and enhancing the state’s 
transportation infrastructure.  

• October 23, 2018 - The Ohio State University Center for Automotive Research, as well as Ohio State 
alumni, faculty and academic and corporate partners participated in “Smart City, Smart Mobility,” the first 
Ohio State Pan-Asia Forum held October 22 - 23 in Shanghai, China.   

 
What is the impact on the adoption of new practices, or instances where research outcomes have led to the 
initiation of a start-up company? 
 
UTC Spin-off company, RoadBotics, developer of advanced computer vision technology for inspecting roads 
and infrastructure, raised $3.9M in its series seed round of financing, led by Boston-based Hyperplane Venture 
Capital. The capital will help the company revolutionize the way engineering firms, local governments and 
municipalities manage and maintain roadways and other infrastructure. RoadBotics, headquartered in 
Pittsburgh, PA, is a rapidly-growing two-year-old company that uses deep learning to assess roadways for 95 
cities, towns and counties across the US and Australia.  

 
What is the impact on the body of scientific knowledge? 

 
As part of the research project, Incentive Design in Ride Sharing Platforms, led by PI Alexandre Jacquillat, 
developed an original dynamic mechanism that jointly optimizes service timing and pricing in on-demand 
platforms—with a primary application focus on ride-sharing platforms. The research team considers a stylized 
setting where the platform is endowed with perishable per-period capacity and faces a stochastic demand of 
customers that are heterogeneous in their preferred time of service, willingness to pay and willingness to wait. 
Demand-supply imbalances are captured by stochastic realizations of over-capacity and under-capacity 
demand.  

 
What is the impact on the development of transportation workforce development? 

 
In addition to the transportation workforce development activities mentioned earlier, this grant has expanded 
workforce development efforts through a partnership with the Community College of Allegheny County’s 
Automotive Technician Training Program.  This program provides students with the education to maintain 

https://www.nationalacademies.org/nrc/
https://www.nationalacademies.org/nrc/
http://www.trb.org/CommitteeandPanels/SubcommitteeforNRCOversight.aspx
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vehicles.  Their coursework involves integrating safety system alignments, and computer assisted diagnostics.  
The new components being added as a result of research, will need to be maintained and these students are 
learning how to do that.   
 
CCAC taught incoming students about automotive controls/operations and sensing technologies in the fall of 
2018, which 45+ student technicians participated.   
 
CCAC staff continue to explore how to integrate Mechatronics and Data Analytics courses into a certificate for 
transportation related careers, and we continue to modify our automotive curriculum to enhance the students 
and technician’s knowledge about technology.  For example they are currently proposing adding:  Basic 
Training Bootcamp as well through Transportation Tech to course MEC-220 Mechatronics Practicum.  The 
final course project would also integrate the skills & knowledge obtained in the first 3 semesters to some 
transportation related field.   
 
In addition: 

• March 27 – March 28, 2019 - Bob Koch, UTC Faculty from the Community College of Allegheny 
County, attended the Intelligent Transportation Systems Professional Capacity Building workshop in 
Tampa, Florida collaborating with other educators and practitioners defining ITS entry-level workforce 
competencies, and discussing educational goals.  They also looked at training products and strategies to 
fill unmet educational needs.  He also had the opportunity to network with other educators and 
practitioners to exchange ideas and best practices in ITS. 

• December 13, 2018 - CCAC and Greater Pittsburgh Automotive Dealers Association hosted a student 
automotive competition event at CCAC.  During the competition, Bob Koch, talked to both students 
and instructors about “Intelligent Transportation Careers” and how these students fit into the workforce 
with their knowledge and skills they’re currently learning.  They discussed what they can do to help 
prepare these high school seniors for various transportation careers.  They also talked about various 
opinions regarding vehicle to V2V, V2I and autonomous vehicles, and what can we do to help them 
prepare the technicians of the future. 

• November 15, 2018 - CCAC hosted an event titled “Mission Critical: Filling Tomorrow’s Jobs” where 
they discussed how business and labor can collectively address the rising challenges of the growing 
skills gap and anticipated worker shortage. 

 
Also, about twelve months ago, Franklin Area High School, in rural Venango County, had four lonely VEX 
robots that students traveled around Pennsylvania and West Virginia with, searching for teams to compete 
against. Fast-forward to the end of February 2019 and those four robots have 180 new companions right next 
door. Together they make up the Pennsylvania Rural Robotics Initiative, a consortium of 11 school districts, 
one technology center, and an intermediate unit that all share a common robotics platform and curriculum. 
Twenty-five schools, covering five counties, have found like-minded friends in higher education, business and 
industry, state and local government, non-profits, and regional economic and workforce development that not 
only support their initiative but help it to thrive. 
 
The Mobility21 leadership has been a trusted advisor since the conception of PA Rural Robotics and continues 
to look for ways to support their mission. Both faculty and graduate students from the Robotics Institute are 
working to bring CMU and these young STEM students together. PA Rural Robotics was also excited to find 
themselves partnered with a team of CMU undergraduate students as part of the Information Systems Spring 
Project. The Office of Outreach and Engagement have provided a menu of options that can further the CMU 
connections as the initiative grows. The most recent Carnegie Mellon connection was with the CMU CS 
Academy. PA Rural Robotics plans to introduce their member schools to the CS1 course and discuss the 
potential it could have in expanding computer science offerings within all of the member districts. 

 
  

https://www.paruralroboticsinitiative.com/
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Discuss the performance measures (a minimum of two) for research outcome your Center identified in your 
Technology Transfer Plan Report and the targets (goals) for each measure. 

 

 
 
Some examples of the instances of technology adoption or commercialization include: 

• March 27, 2019 – as reported in the article, https://www.forconstructionpros.com/pavement-
maintenance/sweepers/press-release/21060999/elgin-sweeper-company-elgin-sweeper-partners-with-
roadbotics-to-assess-road-conditions:  “Elgin Sweeper Company has partnered with RoadBotics, Inc. to 
offer Florida’s 400-plus municipalities the ability to collect road condition data during sweeping 
operations, exclusively using Elgin Sweeper street sweepers. The partnership aims to help local 
government officials managing road maintenance budgets – while facing mounting pressure from citizens 
to address potholes and other poor road conditions – to make data-driven road improvement decisions.  
According to Mike Higgins, vice president and general manager at Elgin Sweeper, the partnership with 
RoadBotics will enable many of the company’s municipal customers across Florida to receive important 
data about the conditions of their roads as they sweep.” 

• March 20, 2019 – As reported in https://www.traffictechnologytoday.com/news/congestion-reduction/the-
city-of-portland-reduces-travel-times-at-maines-busiest-intersection-by-20.html:  “The Surtrac adaptive 
traffic signal control technology was originally developed in the Robotics Institute at Carnegie Mellon 
University, and is now offered by spin-off company Rapid Flow Technologies. Using real-time data and 
artificial intelligence (AI), Surtrac works well in more predictable suburban arterial environments, but it is 
also ideal for more complex networks, including grids and closely spaced intersections, where competing 
traffic flows require service from different directions or where flows are unpredictable and change in ways 
that makes time-of-day patterns obsolete very quickly. These were the very conditions present at Morrill’s 
Corner, and why Surtrac has been so effective in reducing congestion there. As Portland’s population 
continues to grow, the traffic conditions at Morrill’s Corner will evolve and change over time. Surtrac 
naturally adapts to these changes using its second-by-second AI optimization.”  
 
 

And the instance of how research helped policy development is the recent release of the new City of Pittsburgh’s 
Principles for AV Testing.  Mobility21 has partnered and provided consultation for the city for many years on the 
development of these principles.  As stated in this article, https://smartcitiesconnect.org/pittsburgh-principles-
defines-expectations-and-policies-for-av-testing/:  Raj Rajkumar, professor and co-director of the General Motors-
Carnegie Mellon Vehicular Information Technology Collaborative Research Lab [and Mobililty21 UTC Director 
was even quoted as saying], … “this order and the guidelines help to protect the public while enabling this 
technology born in Pittsburgh 35 years ago to be tested and matured right here – attracting jobs, opportunities and 
talent to the city. We thank the Mayor, the Director of DOMI and the City for their vision and leadership in this 
regard.” 
 
In addition, the UTC was asked by the CMU Robotics Institute Summer Scholars (RISS) Program to learn more 
about how the center so effectively promoted work of one of the scholars (the one supported by the UTC).  
Program Manager, Lisa Kay Schweyer, met with the RISS program staff to discuss the process and the RISS staff 
has since integrated the ideas into their broader program processes. 

  
Research Performance Measure 

Annual 
Target 

This 
Reporting 
Period 

 
Impact #1 

Annual Number of Instances of Technology 
Adoption or Commercialization 3 2 

 
Impact #2 

Annual Number of Instances of Research Changing 
Behavior, Practices, Decision Making, Policies 
(Including Regulatory Policies), or Social Actions 

 
3 

 
1 

 

file:///C:%5CUsers%5Cstanleyc%5CAppData%5CLocal%5CMicrosoft%5CWindows%5CINetCache%5CContent.Outlook%5C8DJRAQPJ%5Cas%20reported%20in%20the%20article,%20https:%5Cwww.forconstructionpros.com%5Cpavement-maintenance%5Csweepers%5Cpress-release%5C21060999%5Celgin-sweeper-company-elgin-sweeper-partners-with-roadbotics-to-assess-road-conditions%3e%3e
file:///C:%5CUsers%5Cstanleyc%5CAppData%5CLocal%5CMicrosoft%5CWindows%5CINetCache%5CContent.Outlook%5C8DJRAQPJ%5Cas%20reported%20in%20the%20article,%20https:%5Cwww.forconstructionpros.com%5Cpavement-maintenance%5Csweepers%5Cpress-release%5C21060999%5Celgin-sweeper-company-elgin-sweeper-partners-with-roadbotics-to-assess-road-conditions%3e%3e
file:///C:%5CUsers%5Cstanleyc%5CAppData%5CLocal%5CMicrosoft%5CWindows%5CINetCache%5CContent.Outlook%5C8DJRAQPJ%5Cas%20reported%20in%20the%20article,%20https:%5Cwww.forconstructionpros.com%5Cpavement-maintenance%5Csweepers%5Cpress-release%5C21060999%5Celgin-sweeper-company-elgin-sweeper-partners-with-roadbotics-to-assess-road-conditions%3e%3e
https://www.traffictechnologytoday.com/news/congestion-reduction/the-city-of-portland-reduces-travel-times-at-maines-busiest-intersection-by-20.html
https://www.traffictechnologytoday.com/news/congestion-reduction/the-city-of-portland-reduces-travel-times-at-maines-busiest-intersection-by-20.html
https://smartcitiesconnect.org/pittsburgh-principles-defines-expectations-and-policies-for-av-testing/
https://smartcitiesconnect.org/pittsburgh-principles-defines-expectations-and-policies-for-av-testing/
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6. CHANGES/PROBLEMS 

 
Changes in approach and reasons for change 
 

Nothing to report. 
 
Actual or anticipated problems or delays and actions or plans to resolve them 
 

Nothing to report. 
 

Changes that have a significant impact on expenditures 
 

Nothing to report. 
 
Significant changes in use or care of human subjects, vertebrate animals, and/or biohazards 
 

Nothing to report. 
 
Change of primary performance site location from that originally proposed 
 

Nothing to report. 
 
 

7. SPECIAL REPORTING REQUIREMENTS 

 
Nothing to report. 
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