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Need Statement 570: Literature Search 
Tuesday, June 18, 2019 

Prepared for: Marcus Bekele, Brent Rusco 

Prepared by: Jim Byerly, Electronic Resources Librarian 

Resources searched: Library catalog, ASCE Database, RiP, Transport Database, Web 

Summary: Results are compiled from the databases named above.  Links are provided for full-text, if 
applicable, or to the full record citation.  I completed my searches using the following terminology: connected 
corridor project, signal phase and timing challenge.  I’ve sorted resources into two categories; most 
relevant and least relevant. 

Most Relevant Results 
 
Transport Database 
 
 Result 1.  
  
Title Eco-Approach and Departure (EAD) Application for Actuated Signals in Real-World Traffic. 

Source IEEE Transactions on Intelligent Transportation Systems. 2019/1. 20(1) pp 30-40 (Figs., Refs., Tabs.) 

URL http://dx.doi.org/10.1109/TITS.2018.2794509 

Abstract The connected vehicle eco-approach and departure (EAD) application for signalized intersections has 
been widely studied and is deemed to be effective in terms of reducing energy consumption and both 
greenhouse gas and other criteria pollutant emissions. Prior studies have shown that tangible 
environmental benefits can be gained by communicating the driver with the signal phase and timing 
(SPaT) information of the upcoming traffic signals with fixed time control to the driver. However, similar 
applications to actuated signals pose a significant challenge due to their randomness to some extent 
caused by vehicle actuation. Based on the framework previously developed by the authors, a real-world 
testing has been conducted along the El Camino Real corridor in Palo Alto, CA, USA, to evaluate the 
system performance in terms of energy savings and emissions reduction. Strategies and algorithms are 
designed to be adaptive to the dynamic uncertainty for actuated signal and real-world traffic. It turns out 
that the proposed EAD system can save 6% energy for the trip segments when activated within DSRC 
ranges and 2% energy for all trips. The proposed system can also reduce 7% of CO, 18% of HC, and 13% of 
NOx for all trips. Those results are compatible with the simulation results and validate the previously 
developed EAD framework. 

Publication 
Year 

2019 

  
  
  

http://dx.doi.org/10.1109/TITS.2018.2794509
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Result 3.  
  
Title Preliminary Evaluation of Field Testing on Eco-Approach and Departure (EAD) Application for Actuated 

Signals. 

Source Conference Title: 2015 International Conference on Connected Vehicles and Expo (ICCVE)Institute of 
Electrical and Electronics Engineers (IEEE). Location: Shenzhen.Sponsored by: Institute of Electrical and 
Electronics Engineers (IEEE).Held: 20151019-20151023. 2015. pp 279-284 (Figs., Phots., Refs., Tabs.) 

URL http://dx.doi.org/10.1109/ICCVE.2015.41 

Abstract Prior studies have shown that tangible environmental benefits can be gained by communicating the 
driver with the signal phase and timing (SPaT) information of the upcoming traffic signal with fixed time 
control. However, similar applications to actuated signals pose a significant challenge due to their 
randomness to some extent caused by vehicle actuation. Based on the framework previously developed 
by the authors, a preliminary real-world testing has been conducted to evaluate the system performance 
in terms of energy savings and emissions reduction. Four scenarios that cover most of the traffic and 
signal conditions are evaluated. For each scenario, the authors vary the entry time and speed to 
thoroughly investigate the performance of the developed Eco-Approach and Departure (EAD) system. It 
turns out that the EAD system saves 5%-10% energy for high entry speed, and 7%-26% energy for low 
entry speed. That result is compatible with the simulation results and validates the previously developed 
EAD framework. 

Publication 
Year 

2015 

  
Result 4.  
  

Title Traffic Signal Adaptive Routing. 

Source Conference Title: 18th International IEEE Conference on Intelligent Transportation Systems (ITSC)Institute 
of Electrical and Electronics Engineers (IEEE). Location: Canary Islands.Sponsored by: Institute of Electrical 
and Electronics Engineers (IEEE).Held: 20150915-20150918. 2015. pp 450-456 (Refs.) 

URL http://dx.doi.org/10.1109/ITSC.2015.81 

Abstract The knowledge of future Signal Phase and Timing information (SPaT) of traffic lights ahead enables a vast 
number of driving assistance functions, such as Green Light Optimal Speed Control (GLOSA), Red Light 
Duration Advisory (RLDA) or Traffic Signal Adaptive routing (TSA routing). The purpose of TSA routing is to 
reduce the travel time by choosing a route that is possibly longer than the shortest one but has less red 
lights. Whereas GLOSA and RLDA are quite easy to implement from a scientific point of view, TSA routing 
presents a certain challenge: first of all, TSA routing necessitates predictions on future signal states on a 
wider look in the future than GLOSA and RLDA, a possible reason why this field of research still seems 
rather unexplored. Second, there are still many unresolved issues, such as the inadequacy of graphs for 
TSA-routing, or proper traffic load estimations. In this paper, the authors present a fully functioning 
model for TSA routing on the basis of their forgoing research on the prediction of future signal states and 
address the question of practical usability by evaluating their model under realistic conditions. The 
authors analyze, among other things, the impact of partial knowledge on traffic light's future signal states 
and the impact of different traffic loads on TSA routes by means of a test field in Munich, Germany. The 
authors describe necessary modifications of the underlying transportation network's graph structure and 

http://dx.doi.org/10.1109/ICCVE.2015.41
http://dx.doi.org/10.1109/ITSC.2015.81


 
 

 
3 

shortest path routing algorithm to allow routing under consideration of future signal states of traffic 
lights. The authors show that, albeit there are many erratic aspects in traffic and signal states, TSA 
routing still reaches a significant travel time gain over usual routing in their test field. 

Publication 
Year 

2015 

 
  
Research in Progress Database 
  
  
Administration of Highway and Transportation Agencies. Strategic Research in Support of the Connected and 
Automated Vehicle Executive Leadership Team 
   
Abstract. With the rapid advance of technologies for realizing connected and automated vehicles (CAV) suited for use on 
public roads, many stakeholders in the public and private sectors have recognized the value of maintaining active forums 
for discussion of common problems and seeking out potential solutions to those problems. The Connected and 
Automated Vehicle Executive Leadership Team (CAV-ELT), for example, is a self-organized group concerned with 
facilitating progress in development and adoption of connected and automated vehicle technologies.  The membership 
includes executives from state and local transportation agencies, automobile manufacturers, other private-sector 
entities, and the U.S. Department of Transportation (USDOT).  The Vehicle-to-Infrastructure Deployment Coalition (V2I-
DC), another example, has been formed to serve as a single point of reference for stakeholders from public 
transportation agencies, the private sector, and academia to meet and discuss V2I deployment related issues.  Many 
state departments of transportation (DOTs) and the American Association of State Highway and Transportation Officials 
(AASHTO) have been actively engaged with these groups. In 2016, the CAV-ELT identified following seven high priority 
policy issues areas and developed concept definitions outlining research initiatives to address each issue:   National 
Guidelines, Early-Stage Risks, Interoperability, Industry-Government Information Exchange, Data Access Provisions, 
Public Outreach and Education, and   Planning Scenarios. With the leadership of AASHTO’s member DOTs, NCHRP 
research initiatives have been undertaken to address specific concerns in the first two of these policy issues areas: 
National Guidelines and Early Stage Risks.  Research is needed to refine the CAV-ELT concept definitions and advance 
policy development in the remaining 5 issues areas.  This research should build on continuing activities engaging CAV-
ELT and V2I-DC members and others, such as the “AV Round Table” held in conjunction with the 2017 SAE Auto Show, 
meetings of the “IOO-OEM Forum” (collaboration of Infrastructure Owner Operators (IOOs) and the Original Equipment 
Manufacturers (OEMs)), and activities surrounding the “SPaT Challenge” (to deploy DSRC-based broadcasts of Signal 
Phase and Timing (SPaT) messages in about 20 intersections in each of the 50 states by 2020). The objective of this 
project will be to provide technical support for continuing DOT engagement with the CAV-ELT and V2I-DC in pursuit 
policy development in previously defined issues areas.  The work will be linked to ongoing activities of AASHTO and its 
member DOTs.  
  
Record Type: Project 
Record URL: http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4468 
Supplemental Notes: Contract to a Performing Organization has not yet been awarded. 
Language: English 
  
Project 
Contract Numbers: Project 20-24(119) 
Funding Amount: 150000 
Sponsor Organizations:  
National Cooperative Highway Research Program 

http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4468
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Transportation Research Board 
500 Fifth Street, NW 
Washington, DC 20001 United States 
Federal Highway Administration 
1200 New Jersey Avenue, SE 
Washington, DC 20590 United States 
American Association of State Highway and Transportation Officials (AASHTO) 
444 North Capitol Street, NW 
Washington, DC 20001 United States 
Project Managers:  
Derr, B Ray 
  
Notice Date: -- 
Start Date: 2018-07-03 
Expected Completion Date: -- 
Actual Completion Date: -- 
  
Filing Info 
Accession Number: 01674391 
Source Agency: Transportation Research Board 
500 Fifth Street, NW 
Washington, DC 20001 United States 
Files: TRB; RiP 
Created Date: 7/2/2018 9:03 PM 
  
  
Connected Vehicle Signal Phasing and Timing Deployment Project Gainesville 
  
Abstract. The purpose of this research is to deploy Connected Vehicle Traffic Signal System to broadcast Signal Phase 
and Timing (SPaT) and Map data at 27 signalized intersections in Gainesville and at two intersections in the Traffic 
Engineering Research Laboratory (TERL) campus in Tallahassee.  
  
Record Type: Project 
  
Project 
Contract Numbers: BE720 
Funding Amount: 461644 
Sponsor Organizations:  
Florida Department of Transportation 
Research Center 
605 Suwannee Street   MS-30 
Tallahassee, FL 32399-0450 United States 
Project Managers:  
Ponnaluri, Raj 
(850) 410-5418 
raj.ponnaluri@dot.state.fl.us 
Performing Organizations:  
Siemens Mobility, Inc. 
9225 Bee Cave Rd. 
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Building B, Suite 101 
Austin, TX 78733 United States 
Notice Date: -- 
Start Date: 2019-03-22 
Expected Completion Date: 2020-03-31 
Actual Completion Date: -- 
  
Media Info 
  
Filing Info 
Accession Number: 01699809 
Source Agency: Florida Department of Transportation 
605 Suwannee Street 
Tallahassee, FL 32399-0450 United States 
Files: RiP; STATEDOT 
Created Date: 3/27/2019 9:51 AM 
  
 
Web 
  
Minnesota First Advanced Sustainable Transportation (MnFAST) Initiative 
https://ops.fhwa.dot.gov/fastact/atcmtd/2017/applications/minnesota/project.htm 
  
US 90 Signal Phase and Timing (SPaT) Project 
Florida Department of Transportation 
https://transportationops.org/case-studies/us-90-signal-phase-and-timing-spat-project 
  
Iowa Signal Phasing and Timing (SPaT) and MAP Demonstration Project: Phase I 
https://ceer.iastate.edu/research/in-progress/iowa-signal-phasing-and-timing-spat-and-map-demonstration-project-
phase-i/ 
  
WSDOT NWR SPaT Challenge 
https://www.psrc.org/sites/default/files/rtoc-pres-wsdotmeetsspatchallenge.pdf 
  
SPaT Challenge Overview and Execution 
http://www.itsrm.org/wp-content/uploads/2015/03/Session4_Leonard.pdf 
  
ITS California 2017 SPaT Challenge Workshop: Technology, Standards, and Development 
https://itscalifornia.org/Content/AnnualMeetings/2017/Presentations/S8P3.pdf 
 
 
  

https://ops.fhwa.dot.gov/fastact/atcmtd/2017/applications/minnesota/project.htm
https://transportationops.org/case-studies/us-90-signal-phase-and-timing-spat-project
https://ceer.iastate.edu/research/in-progress/iowa-signal-phasing-and-timing-spat-and-map-demonstration-project-phase-i/
https://ceer.iastate.edu/research/in-progress/iowa-signal-phasing-and-timing-spat-and-map-demonstration-project-phase-i/
https://www.psrc.org/sites/default/files/rtoc-pres-wsdotmeetsspatchallenge.pdf
http://www.itsrm.org/wp-content/uploads/2015/03/Session4_Leonard.pdf
https://itscalifornia.org/Content/AnnualMeetings/2017/Presentations/S8P3.pdf
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Least Relevant Results 
 
Transport Database 
 
Result 2.  
  
Title Recasting and optimizing intersection automation as a connected-and-automated-vehicle (CAV) 

scheduling problem: A sequential branch-and-bound search approach in phase-time-traffic 
hypernetwork. 

Source Transportation Research Part B: Methodological. 2017/11. 105 pp 479-506 (Apps., Figs., Refs., Tabs.) 

URL http://dx.doi.org/10.1016/j.trb.2017.09.020 

Abstract It is a common vision that connected and automated vehicles (CAVs) will increasingly appear on the road 
in the near future and share roads with traditional vehicles. Through sharing real-time locations and 
receiving guidance from infrastructure, a CAV's arrival and request for green light at intersections can be 
approximately predicted along their routes. When many CAVs from multiple approaches at intersections 
place such requests, a central challenge is how to develop an intersection automation policy (IAP) to 
capture complex traffic dynamics and schedule resources (green lights) to serve both CAV requests 
(interpreted as request for green lights on a particular signal phase at time t) and traditional vehicles. To 
represent heterogeneous vehicle movements and dynamic signal timing plans, the authors first formulate 
the IAP optimization as a special case of machine scheduling problem using a mixed integer linear 
programming formulation. Then the authors develop a novel phase-time-traffic (PTR) hypernetwork 
model to represent heterogeneous traffic propagation under traffic signal operations. Since the IAP 
optimization, by nature, is a special sequential decision process, the authors also develop sequential 
branch-and-bound search algorithms over time to IAP optimization considering both CAVs and traditional 
vehicles in the PTR hypernetwork. As the critical part of the branch-and-bound search, special dominance 
and bounding rules are also developed to reduce the search space and find the exact optimum efficiently. 
Multiple numerical experiments are conducted to examine the performance of the proposed IAP 
optimization approach. 

Publication 
Year 

2017 

 
 
Web 
 
Deploying SPAT Data for Connected Vehicles: What You Need to Know 
http://www.itsmidwest.org/2017AnnualMeeting/presentations/ppdfs/Deploying-Signal-Phase-and-Timing-Data-for-
Connected-Vehicles.pdf 
  
Signal Phase and Timing - (ITS) Canada 
https://www.itscanada.ca/files/ACGM18/5_2018-06-20_Bissessar_SPaT-Final.pdf 
  
Signal Phase and Time (SPAT) and Map Data (MAP) 
https://amsterdamgroup.mett.nl/downloads/handlerdownloadfiles.ashx?idnv=500795 
 

http://dx.doi.org/10.1016/j.trb.2017.09.020
http://www.itsmidwest.org/2017AnnualMeeting/presentations/ppdfs/Deploying-Signal-Phase-and-Timing-Data-for-Connected-Vehicles.pdf
http://www.itsmidwest.org/2017AnnualMeeting/presentations/ppdfs/Deploying-Signal-Phase-and-Timing-Data-for-Connected-Vehicles.pdf
https://www.itscanada.ca/files/ACGM18/5_2018-06-20_Bissessar_SPaT-Final.pdf
https://amsterdamgroup.mett.nl/downloads/handlerdownloadfiles.ashx?idnv=500795
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