AASHTO Technology Implementation Group

Nomination of Technology Ready for Implementation

2013 Nominations Due by Friday, September 14, 2013
	Sponsor
	Nominations must be submitted by an AASHTO member DOT willing to help promote the technology.
	1. Sponsoring State DOT: Utah

	
	
	2. Name: Mark Taylor

	
	
	Title: Traffic Signal Operations Engineer

	
	
	Mailing Address: 2060 South 2760 West

	
	
	City: Salt Lake City
	State: Utah
	Zip Code: 84104

	
	
	E-mail: marktaylor@utah.gov
	Phone: 801-887-3714
	Fax:      

	
	
	3. Date Submitted: 09/13/2012

	
	
	4. Is the Sponsoring State DOT willing to promote this technology to other states by participating on a Lead States Team supported by the AASHTO Technology Implementation Group? 
Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

	Technology Description (10 points)
	The term “technology” may include processes, products, techniques, procedures, and practices.
	5. Name the technology: Traffic Signal Automated Performance Measures

	
	
	6. Please describe the technology: 
The Utah Department of Transportation (UDOT) has concluded that it cannot always build its way out of transportation problems.  Innovation, creativity and risk taking must be part of the process to meet the demands placed by a society that continues to grow in size and needs.  Additionally the public and elected officials today have higher expectations that UDOT will be innovative, improve safety, reduce delay and utilize resources in the most efficient manner.  As a result, UDOT has invested resources in developing a management structure that allows us to maximize the effectiveness of our signal systems.  UDOT recently partnered with others, including Professor Darcy Bullock of Purdue University and Indiana DOT in looking for solutions to address real time traffic signal performance measures.  To manage the effectiveness of Utah’s signals, automatic performance measures have recently been developed that will let us know in real time the effectiveness of signal progression along the corridor using Purdue Coordination Diagrams (PCD’s).  The PCD's work as well with any detector type (loops, video, magnetometers), as long as a count zone can be set up in advance of queue at the intersection (approximately 400 feet from the stop bar). 
The website can be found at:  http://udottraffic.utah.gov/signalperformancemetrics/.

 


	
	
	7.  If appropriate, please attach photographs, diagrams, or other images illustrating the appearance or functionality of the technology. (If electronic, please provide a separate file.)

Please check one:   FORMCHECKBOX 
 Yes, images are attached.     FORMCHECKBOX 
 No images are attached.

	State of  Development (30 points)
	Technologies must be successfully deployed in at least one State DOT. The TIG selection process will favor technologies that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
	8.  Please describe the history of the technology’s development. 
The PCD's were created by Professor Darcy Bullock of Indiana University and were first deployed for Indiana DOT approximately two years ago.  Dr. Bullock worked jointly with the traffic signal controller equipment manufacturers and pursuaded them to upgrade their firmware to allow for high-definition data to be available.  Currently, Econolite Control Systems and PEEK have capable controllers  to allow for the collection of the PCD's.  UDOT became aware of Dr. Bullock's and Indiana DOT's efforts and in April 2012, Dr. Bullock visited Utah and pursuaded us to pursue the PCD's.  UDOT then developed in-house software to collect the PCD and approach volume information.  In addition, UDOT partnered with a local vendor, Wavetronics, in modifying the software used with existing dilemma zone radar installation to collect the data needed for the automatic performance measures.  This approach has allowed us to use existing hardware and infrastructure to improve our effectiveness in managing our signal system without having to add any additional equipment in the field.  UDOT is currently in the process of expanding the technology.  Right now, the PCD's also show the approach volume in vph.  We are working on showing approach speed data as well. 


	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? 
We have had the website up and operational since June 15, 2012.  It is currently functioning at over 50 intersections and UDOT will expand it to over 300 intersections in the near future.


	
	
	10. What additional development is necessary to enable routine deployment of the technology? The PCD's are fully functional currently.  Our local vendor Wavetronix is currently working on improving the counting accuracy under saturated conditions.  

	
	
	11. Have other organizations used this technology? Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

If so, please list organizations and contacts.

	
	
	Organization
	Name
	Phone
	E-mail

	
	
	Purdue University
	Darcy Bullock
	765-494-2226
	darcy@purdue.edu

	
	
	Indiana DOT
	Jim Sturdevant
	317-899-8617
	jsturdevant@indot.gov

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	Payoff Potential (30 points)
	Payoff is defined as the combination of broad applicability and significant benefit or advantage over other currently available technologies.
	12. How does the technology meet customer or stakeholder needs in your State DOT or other organizations that have used it? 
Some benefits of the PCD's include:

1) Evaluating progression quality characteristics related to offsets - such as how are vehicles arriving at the intersection?
2) Green time split allocation - Is there enough green time for the phase?
3) Time-of-day schedule change - are coordination plans running at the correct time?
4) Operational changes - Are the time clocks synced?  Are there daylight savings program issues?
5) Early return to green on main line.
6) Others, such as impact on queuing, adjacent signal synchronization, etc.

The goal of the automated performance measures is to help the traffic engineer make better decisions for signal operations.


	
	
	13. What type and scale of benefits has your DOT realized from using this technology? Include cost savings, safety improvements, transportation efficiency or effectiveness, environmental benefits, or any other advantages over other existing technologies. 
The performance measures are very new to UDOT, however we have already used the automatic performance measures in making a time-of-day change on Saturday mornings with the start of signal coordination along Foothill Blvd.  Our partner Indiana DOT has used much more of the capability of the PCD's, such as making offset and split changes, fixing daylight-savings clock issues and deciding if coordination is warranted (based on the platooning of the vehicles arriving at the intersection).  We are confident that as we progress in these performance measures,we will use them as a tool similar to what Indiana DOT has done.  Overall benefits are tied to reduced delay at intersections for the traveling public.


	
	
	14. Please describe the potential extent of implementation in terms of geography, organization type (including other branches of government and private industry) and size, or other relevant factors. How broadly might the technology be deployed? 
Right now, our automated performance measure website is just showing UDOT intersections.  However, in the near future our inter-agency partners (City and County) will also be showing performance measures on our website.  The benefits are being realized by many others who are not directly related to traffic signal operations.  For example, the traffic engineers are using the approach volumes in making better decisions when lanes can be impacted for maintenance or construction.  The metropolitan planning organization (MPO) is using the data to calibrate the area-wide demand modules.  Other engineers and consultants are using the data in making better informed decisions.  

In May 2012 UDOT joined a 10 state pooled fund study for real-time performance measures.  Collaboration is ongoing with ten other states on Utah’s successes with real time automatic performance measures.


	Market Readiness (30 points)
	The TIG selection process will favor technologies that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
	15. What actions would another organization need to take to adopt this technology? 
Other organizations would need to use traffic signal controllers capable of data logging with high resolution data (currently it is Econolite ASC3 and PEEK controllers).  UDOT would be willing to provide the software developed by UDOT to others (as long as they don't sell it to others) and would be willing to host the data for small initial deployments.  



	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? 
For UDOT, the only cost has been writing the software and personnel time in the field in upgrading firmware and configuring existing detection.  Depending on the existing infrastructure of the agency in regards to detection placement, controller hardware, and communications, the costs may vary drastically.  


	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? 
Darcy Bullock, James Sturdevant and others have written several articles about automated performance measures and visual education tools to illustrate coordinated system operation.  


	
	
	18. What organizations currently supply and provide technical support for the technology? 
Purdue University, Indiana DOT, UDOT and Econolite Control Products.


	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. 
UDOT would be willing to donate the software developed to others, as long as the software created by UDOT is not then sold to others.


	Submit Completed form to
	http://transportation1.org/tig_solicitation/Submit.aspx


