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Presenter
Presentation Notes
This project has been many years in the making.  Many other multijurisdictional projects on Bell Rd have built the foundation for the implementation of adaptive signal control technology.  Nationally, this is one of the largest ASCT projects by number of signals and number of jurisdictions included in this project. Today, we will be discussing the overall Bell Rd Project and how the lessons learned from this project can be applied to rural settings.
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• Bell Rd Background
• Project Details
• Systems Selected
• Preliminary Results & Lessons Learned
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During this presentation, we will go over Background of Bell Rd, the Project Details, the ASCT Systems selected and the Preliminary Results & Lessons Learned
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Bell Road 
Characteristics
• 6 lane regional 

linkage to multiple 
cities 

• Serving up to 65,000 
vehicles per day 
(Capacity for 6-lanes is 
45,000-48,000 vpd)
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4 lane freeway can carry 72,000 vpd.



Bell Road Characteristics
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Presentation Notes
It is one of the only E/W corridors in the Phoenix metropolitan area that goes from the west end of Phoenix to the east end of Phoenix.



Bell Rd Coordination Committee

Presenter
Presentation Notes
In the Phoenix metropolitan area, there is a lot of collaboration between many of the jurisdictions.  AZTech is a regional traffic management partnership that guides the application of ITS technologies for managing regional traffic.  The AZTech Bell Rd Coordination Committee was formed in the early 2000s because of the need for agencies along Bell Rd to provide better traffic signal progression.  The 7 agencies that have traffic signals along Bell Rd got together to discuss signal operations along Bell Rd



Bell Rd Coordination Committee Goals

• Ensure drivers had a seamless commute
• Help provide better signal timing progression
• Keep up with the changing traffic patterns 

created by seasonal traffic and special events 
▫ (i.e. Spring Training Baseball)

• Improve travel time and safety

Presenter
Presentation Notes
The Committee members worked together to ensure that drivers had a seamless commute as they traveled from city to city across Bell Rd.  At first, the goal was to help provide better signal timing progression.  As the traffic volumes grew, agencies realized that coordinating the signals could only help so much as the roadway was over its volume capacity.  So the partners started looking at other cost effective alternatives to help improve travel time and safety on Bell Rd.
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Project Details

• 50 Traffic Signals 
▫ Not inclusive of all traffic signals on Bell Rd
▫ Focusing on areas around freeway interchanges

• 15.6 Miles
• 7 Agencies
▫ MCDOT, ADOT, Surprise, Peoria, Glendale, Phoenix 

and Scottsdale
• Pilot Project to test ASCT under different 

scenarios

Presenter
Presentation Notes
In total – there are 50 signals included in this project – not inclusive of all the signals on the corridor and focusing on the freeway interchanges.The total length of the 4 project areas is about 16 miles with 7 agencies included.  I also wanted to reiterate that this is a pilot project to test Adaptive Signal Control Technology under different scenarios.



MARICOPA COUNTY
Department of  Transportation

Project Areas

21 Signalized 
Intersections

13 Signalized 
Intersections

7 Signalized 
Intersections

10 Signalized 
Intersections
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The committee decided to break the project up into 4 project areas with each surrounding the freeway interchanges since most of the fluctuations in traffic come from motorist detouring off of the freeway.  As you can see the project is not continuous from end to end.  This was purposefully done as this is considered to be a pilot project to evaluate how each system works under different scenarios.  Bell Road & SR 303 & Grand Avenue21 Intersections operated by Surprise & ADOTBell Road & Loop 10113 Intersections operated by MCDOT, Peoria, ADOT, & GlendaleFrank Lloyd Wright & Loop 10110 intersections operated by ScottsdaleBell Road & I-177 intersections operated by Phoenix & ADOT�



Project Area Needs
• Area 1 (Surprise)
▫ Keep Spring Training and special event traffic moving 

smoothly
• Area 2 (MCDOT, ADOT, Peoria, & Glendale)
▫ Distributed system, special event traffic in Peoria

• Area 3 (Scottsdale)
▫ Manage vehicular & high pedestrian traffic at special 

events
• Area 4 (Phoenix)
▫ Improve progression across the freeway interchange 

without overextending staff resources
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Project Area 1 is concerned about how to keep the traffic generated by Spring Training move smoothly.Project Area 2 is the most complex area since it includes MCDOT, ADOT, Peoria, and Glendale.  The system must be a disturbed system and be able to talk to each of the agencies infrastructure.Project Area 3 in Scottsdale experiences a lot of daily fluctuations in traffic from just having extremely high volumes.  They also were concerned with growth in the future in the area.  So they wanted a system that could be expanded easily.Project Area 4 wanted to improve progression across the freeway interchange without overextending their staff resources.



Project Vision

The vision of the ASCT system is to provide an
advanced traffic control system that automatically
responds to changing traffic conditions, and
reduces delays and corridor travel times,
while managing queues and improving
safety for each of the four (4) project areas.

Presenter
Presentation Notes
Our vision is focused on reducing delay and travel time, managing queues and improving safety.This vision seems like a universal goal for signal operations in general regardless of being rural or urban.



Project Goals
To improve the overall traffic flow efficiency and safety of Bell 
Road by:
• Providing coordination across jurisdictions at key locations on 

Bell Rd.
▫ This project will add adaptive capabilities to the existing signal system 

and offer signal coordination between agencies that currently does not 
exist in each area.

• Reducing recurring and non-recurring congestion on Bell Rd 
and intersecting roadways.

• Mitigating the effects of non-recurring congestions on Bell 
Rd, intersection roadways and intersection freeways.

• Improving freeway and arterial operations at traffic interchanges 
and ramps.
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Our goals are to improve the overall traffic flow efficiency and safety by providing coordination across jurisdictions by reducing and mitigating the effects of recurring and non-recurring congestion.



Project Objectives
• Adjust operation to changing conditions
• Reduce delay
• Reduce travel times
• Provide the same level of or improvements in 

safety provided by the existing system to 
vehicles, pedestrians, transit, and emergency 
services

• Reduce vehicle emissions through improvements 
in appropriate determinants such as vehicle 
stops and delays

Presenter
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We want the system to…



Funding & Federal Interest

• Federally & Maricopa Association of Government 
(MPO) CMAQ Program funded project with a 
small agency match 

• FHWA Project of Division Interest (PoDI)
▫ Level of complexity, multiple jurisdictions, and  

risk associated
▫ National Interest

Presenter
Presentation Notes
This project is a funded through our regional MPO – Maricopa Association of Gov’t, Congestions Mitigation and Air Quality Improvement Program grant and is a FHWA Project of Division Interest b/c of the projects level of complexity and risk.



Project Procurement

Two-Step Process
1. Procurement of ASCT Systems
 RFP Process

2. Procurement of Detection & ARID
 Low Bid Process (Construction)

Presenter
Presentation Notes
We went through a 2 step process.An RFP was completed for the system selection – with cost having the least weight and more focused on the meeting the system requirements defined in the Concept of Operations.The Vehicle Detection Systems & Autonomous Re-Identification Devices were procured separately after the award of the adaptive system b/c we wanted input from the system vendor on the configuration and layout of the detection zones.  As part of the Scope of Work for the adaptive system vendor, they reviewed the plan set and specification for the vehicle detection before they were put out for bid.  We did this b/c we wanted to minimize the finger pointing between the system vendor and detection vendor if something wasn’t working correctly.



Total Project Costs
• Total Overall Project Budget
▫ $2.7 million

• Total Cost for all the ASCT Systems
▫ $1.8 million

• Total Detection & ARID Costs
▫ $865,000

• Includes Maintenance & Support Services for 
initial year + 5 Years
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Now, let’s go over the systems that were selected.  For the 4 project areas – 3 adaptive systems were selected.



Project Area 1



System 1 General Overview
• Centralized Solution
▫ No Field Hardware – Software only
▫ Expandable agency wide for low additional cost

• “Deep Learning” Feature  
▫ Saves new baseline timing plans by learning from 

experience
▫ Solves for new cycle, split, offset and sequence 

every 3 – 5 cycles, & downloads new Timing Plans
• Lots of User-Definable Parameters

Presenter
Presentation Notes
System 1Provided a centralized solution – meaning that there was only a software component making it easily expandable throughout an entire jurisdiction at a low cost.System 1 creates and implements new splits based on the previous user defined set interval.  For instance if the interval was set to 15 minutes, every 15 minutes the system would go through and evaluate if new splits should be implemented.  With this system, there is still a transition period when a timing change is made.System 1 also had lots of user-definable parameters to get the system to operate as you need.



System 1 Detection Needs

• Lane-by-lane detection configurations
• Detects the presence of queues by measuring 

the average occupancy on a detector
• New vehicle detection was procured as part of 

this project
▫ Set up by vendor and City of Surprise staff

Presenter
Presentation Notes
With all of the systems lane-by-lane detection was needed. – So that is why installing new detection was part of this project as adaptive systems are only as good as the detection in place.System 1 needed lane-by-lane detection.  The City of Surprised worked very closely with the vendor to ensure that the detection was installed and configured per the agency standards.



System 1 Performance Data
• Arrivals on green for every cycle for coordinated phases
• Phase utilization for every phase for every cycle
• Width of green band for all coordinated arterial 

segments for every cycle
• Travel times for major corridor every 10 minutes
• All parameter changes logged (cycle, splits, offsets, 

sequence, plan)
• Occupancy percentage of all advance detection zones
• Detector failure events

Presenter
Presentation Notes
System 1 has several user friendly performance metrics including-Arrivals on greenPhase utilizationReal-time time-space diagrams with green bandsLogs changes in the timing



System 1 Maintenance & Support
• Local support
• History in working with the regional partners

Presenter
Presentation Notes
Local support and understanding the regions traffic operation needs can be invaluable as we move into the maintenance phase of the project.



Project Area 2



System 2 General Overview

• Second by second adaptive system
• Reduces/eliminates signal cycle transitioning
• Progression Aspects 
▫ Varying green bands
▫ Lead/lag & double cycling optimization

• Intersection Aspects 
▫ Green time allocation
▫ Dynamic sequence/phase optimization

Presenter
Presentation Notes
System 2 is a true second by second adaptive system where each cycle the splits, offset, and phasing can be completely different.  System 2 has no transition time, enabling it to make aggressive changes each cycle.It also have the capability of analyzing lead/lag optimization.





System 2 Detection Needs
• Detection system supplied as part of system
• Lane-by-lane detection configurations
▫ Installation & configuration completed by vendor

• Special event timings can be trigger based on 
detection setups
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Calculating queue all the way back



System 2 Performance Data

• Logs all parameter changes
▫ Historical data logs of each red, yellow, and green 

duration and time
• 15 min. lane-by-lane turning movement counts
• Backup of the processor (i.e. Detection zone set 

up/configurations)



System 2 Maintenance & Support

• 24/7 Helpline
• Cost per intersection based
• Support is able to remote into the ASCT system
• Hands free maintenance approach

Presenter
Presentation Notes
Hands free approach – they  help troubleshoot, create new plans, monitor, etc. as part of their Maintenance & Support model.



Project Areas 3 & 4

Presenter
Presentation Notes
ASCT Vendor Selection:Area 3 (City of Scottsdale):Area 4 (City of Phoenix, ADOT)    	TransCore, “ACDSS module in TranSuite”	Supported by KLD Engineering



System 3 General Overview

• Centralized Solution
▫ No Field Hardware – Software only
▫ Expandable agency wide for low additional cost

• NTCIP Compatible 
▫ Uses ATC-Lite features (data key needed)
▫ Leverages NEMA-TS2 actuated control operations to 

update cycle length, offset, and splits
• Calculates new timing based on prevailing 

conditions
▫ Evaluated in user defined interval



System 3 Detection Needs

• Lane-by-lane detection is preferred
• Special event timings can be trigger based
▫ Pedestrian Actuations
▫ Vehicle Actuations

• New vehicle detection was procured as part of 
this project

Presenter
Presentation Notes
The City of Scottsdale decided to upgrade their own detection b/c they wanted to use a certain brand.  The detection was not procured as part of this project for this project area.



System 3 Performance Data
• Detector volume & occupancy data stored in 30 

second intervals
• All parameter changes logged (cycle, splits, 

offsets, sequence, plan)
• Uploads new signal timing to controllers
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Preliminary Results

Average of about 
16% Travel Time Improvement



ASCT Rural Setting Applications

• Unanticipated changes in traffic patterns 
▫ Traffic can change quickly due to unplanned 

incidents
▫ Need for signal timing and phasing to be changed 

quickly due to unplanned incidents
• Queue management at isolated intersections
▫ Ensuring all vehicles clear upon the first cycle of 

arrival and arrive during a green indication
▫ Improving signal intersection performance

• Helps support the need for more robust vehicle 
detection systems

Presenter
Presentation Notes
So how are ASCT applicable to rural settings or isolated intersections?  Some of the project needs identified can be similar to the needs found in rural settings.  Planned or even unplanned special events can reek havoc on your roadway network.  Drastic changes in traffic patterns can occur in rural settings where it is unlikely that the rural agency is ready for and may not have the manpower or resources to make changes to the signal timings quickly to address the increase in traffic in an unexpected direction.  The adaptive system can save rural agencies time by not having to send someone out to manually take control of the signal operations.  That technician could be standing at that signal for hours before the traffic returns to normal conditions.  So in those cases in urban or rural areas, an adaptive system can be beneficial.  One of the capabilities of an adaptive system is the system being able to help manage the daily queues.  There may be a school close by a signal.  Now a days it seems like schools don’t have a regular predictable schedule.  They are not always in session M-F from 8-3.  An adaptive system could help manage the queues of the traffic generated by the schools and ensure that all the buses clear quickly and every time.I know this may seem like an expensive alternative to something that you may be able to program in your controller if you have the right resources to address this every year.  But in the long run, there is a break even point between staff time and resources and an adaptive system as an adaptive system is not much more than installing a new vehicle detection system.



Lessons Learned
• Too many user definable parameters can be 

intimidating and difficult to understand
▫ Extensive training from the vendor is necessary

• Understanding the Maintenance & Support of each 
vendor is important
▫ Should fit agency needs

• Project limits of some areas should have been 
expanded

• All ASCT systems have performance metrics and a 
historical log – Great for troubleshooting

• Install ARID first for performance measuring
▫ Like kind data for before and after

Presenter
Presentation Notes
And I think the lessons learned from this project are applicable regardless of the environment.The maintenance and support can be a powerful tool for rural or smaller juristictions b/c the vendor can support the operations of the ASCT system without an additional cost.ARID should be installed first before anything else to help collect historical travel time data and have the same data source for the before and after to keep it consistent.



Questions?
April Wire, P.E., PTOE                         
MCDOT ITS Project Manager 
aprilwire@mail.maricopa.gov
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