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Traffic Signal Control Practices

Current Practice:

e Actuated Control

 Time-of-day Plans (by day of week)

* Relies on regular retiming

 Assumes consistent traffic flow patterns

Adaptive Control:

e Optimizes in real time (on the fly)
* Reacts to fluctuations in traffic flow
 Allows for variations in phase sequence



Presenter
Presentation Notes
The current practice for timing traffic signals is based on an old electromechanical dial that operated off what appeared as a rotary clock.
While we have newer equipment that is digital, we still use the same premise of dial, offset split that was started with the electromechanical equipment.
This practice involves setting timings based on historical turning movement counts (i.e., based on a known pattern of traffic).  This means that the signal should be retimed rather frequently (every two years or sooner) to make adjustments for changes in volumes and patterns.
While many of our signals do operate with actuated controls, they still operate within specific parameters and limits based on these historical counts.

Adaptive Control does not rely on historical traffic counts.  Rather, it utilizes the real-time data that is collected from system detectors.  Of course, this implies that the system detectors are very important to the efficient operations of the system.  Real-time operations means that the signal can react to variations/fluctuations in traffic volumes and patterns as they occur.
Adaptive control can also negate the need to operate with the historical time clock mode and allow true digital operations where the signal can adjust the green sequencing.


\vDOT
Goals & Benefits of VDOT's ATCS Initiative

Adaptive Traffic Control Systems (ATCS) Benefits:

 Improve Congestion/Delay/Travel Time with better traffic flow
 Improve Safety with less stop and go conditions

 Improve Environment with reduced emission & fuel consumption


Presenter
Presentation Notes
Adaptive Traffic Control Systems are anticipated to have the following benefits:
Reduce congestion by improving travel time and reducing delays along signalized corridors
Reduce the number of crashes along by reducing the number of stops along signalized corridors
Improving the environment by reducing emissions and fuel consumption
And finally, improving incident management by providing real time signal responses to change in traffic flows and patterns.
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InSync Adaptive Signal Control

 Functions as a plug-in to existing controller equipment

e Uses IP addressable video camera for detection, but
can fuse with other types of detection

 Requires Ethernet communications between
Intersections


Presenter
Presentation Notes
The system that VDOT has currently invested in functions as a “plug-and-play” type of system.  It is a computer processor that can work with any of the current signal controllers in the state.
The system comes with a video detection system, but can be matched with most any other type of detection (loops cut in the roadways, magnetometers, etc.).  The video cameras are IP addressable – they can be viewed with a simple web browser over an internet link.  
The system requires higher speed broadband Ethernet communications.  We currently use a mix of wireless Ethernet radios, DSL connections, and Fiber optic lines.  Obviously, the higher speed the comms the better the live video quality.
On average, we are spending just over $40k per intersection to purchase and install this type of adaptive system.  The costs vary based on the complexity of the intersection/corridor.  Intersections with multiple forms of detection and pedestrian accommodations are more expensive than those without.  In addition, the type of communications installed also affects the costs of the system. 


Using Technology to Move Forward
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Presentation Notes
The availability of video feeds for signalized arterials allows our signal systems to be monitored from our Traffic Operations Centers (TOCs) similar to the interstate video feeds.
 
This slide shows the intersection of US 250 with Route 20 (Riverbend Rd) in Albemarle County.
This is a simple quad view that is available and is the most common way of viewing on a laptop.

This view tells our engineers a lot of information regarding what is happening at the intersection. (which direction has green, who gets green next, how long till a platoon is scheduled to arrive, how many vehicles have pased through in the last 15 minutes, how many vehicles are estimated in the queue, etc)


\vDOT
Challenges & Lessons Learned

« Effectiveness may be limited when intersections are “oversaturated”
« Spend time/money on collecting off-peak data to validate benefits

e Queues matter

« Broadband Communications is KEY


Presenter
Presentation Notes
It is important with all InSync projects that we manage expectations.
This brings us to our Lessons Learned.
Effectiveness of the adaptive system may be limited when the intersections are “over-saturated”.
The Braddock Road corridor in Fairfax County is “over-saturated” during the peak periods.  Specifically, the Braddock Road/Ox Road intersection.
Adaptive Traffic Control only re-distributes the green times and delays during over-saturated conditions (i.e., it appeared that we were simply shifting the delays around the intersection.)  And it looks very similar to what we would do with historical time-of-day plans.
However, adaptive control should allow the better transitions into and out of the peak conditions.
 A related lessons learned is to make the effort to collect off-peak data, especially in urban areas that experience significant congestion during peak periods.
On other corridors we also learned that system effectiveness may be limited when the corridor already operates well (not much room to demonstrate improvement) or when the intersection spacing is very long (platoons of vehicles tend to break up over long distances).
From the Braddock Road corridor we also learned that the system struggled with crossing major arterials.  The vendor is making some changes to the algorithm that distributes green time and we will be testing these software updates on another corridor with major crossing arterials – US 17 and Rte 171 Victory Blvd in York County.
Queues matter.  As a traffic engineer, the focus is often on “delay”.  Yet, in congested areas where queues extend to locations where drivers cannot see the signal ahead, queues matter.  The driving public may not be good at estimating how long they have waited at a signal, but they can remember where they stop each day at the back of a queue.  If the queue is noticeably longer, even if the delay is the same or shorter, the public will perceive it as a worse condition.  
Therefore, collect queue data, as well as delay data, for heavily congested areas.
 Communications is KEY.  The system works on a broadband Ethernet communications network.  The signals must be able to talk with each other.  Make sure you have this capability in the area of your corridor and that your network is consistently operational with very little down time or interruptions. 
 It takes time to change public expectations, but it can happen (with a little help).  If a motorist thinks he should be the next movement to get the green and he doesn’t – then to him the signal is not functioning properly.  Help the public understand this with message signs or media alerts, where necessary.
Controller actuated beacons that delay the start of yellow do not work well with adaptive signals.  Make sure you know where these are located and when they will be turned on.  We have one on the Route 29 adaptive corridor.
 Finally, two devices with same IP address will get confused in the internet world – and will confuse those trying to figure out why the adaptive system cannot communicate with itself.  Like having two different locations with the same phone number.


US 29 (Seminole Trail) Signal Locations

Int. # |Main Street Side Street
1 US 29 (Seminole Trail) * Airport Rd/Profitt Rd
2 US 29 (Seminole Trail) Timberwood Blvd
3 US 29 (Seminole Trail) Town Center Dr
4 US 29 (Seminole Trail) Hollymeade Dr
5 US 29 (Seminole Trail) Ashwood Blvd
6 US 29 (Seminole Trail) Polo Grounds Rd/Rio Mills Rd
7 US 29 (Seminole Trail) Hilton Heights Rd
8 Hilton Heights Rd Walmart
9 US 29 (Seminole Trail) Schewels/Better Living
10 US 29 (Seminole Trail)* Woodbrook Dr
11 Woodbrook Dr Lowes/Rio Hill Shopping Ctr
12 US 29 (Seminole Trail) Albemarle Square Ct
13 US 29 (Seminole Trail) * Rio Rd (Rte 631)
14 Rio Rd (Rte 631) Fashion Square/Albemarle Square Ct
15 US 29 (Seminole Trail) Fashion Square Dr
16 US 29 (Seminole Trail) Shoppers World Ct
17 US 29 (Seminole Trail) Premier Circle/Branchlands Blvd
18 US 29 (Seminole Trail) * Greenbriar Dr
19 US 29 (Seminole Trail) District Ave
20 US 29 (Seminole Trail) Seminole Ct
21 US 29 (Seminole Trail) * Hydraulic Rd (Rte 743)

Intersections directly impacted by widening project
Intersections directly impacted by Rio Interchange

Key Intersections for green band with current system
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Presentation Notes
21 intersections
18 on US 29 from Hydraulic to Airport
3 are side streets intersections
Side streets were chosen due to proximity to US 29 and heavy left turn movements from US 29
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Progress to Date

 Preliminary engineering and cost estimate completed
prior to the Route 29 Solutions Project. A funding
shortfall was identified.

 Adaptive equipment contract in place for use with
State dollars.

« Communications plan was developed.
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Presentation Notes
As per VDOT’s request, this task order will include the assessment of IP broadband
communications options for the twenty-one (21) intersection, defined below, including the inventory
and/or testing of existing resource sharing fiber optics, line-of-sight (L.O.S.) broadband radios
and/or leased-line telco services (e.g. DSL).

If and where the use of existing communications infrastructure would be insufficient in meeting
VDOT’s current goals for proposed signal corridor improvements, DTS will assess options for new
communications infrastructure build out, including the expansion of those existing technical options
identified above, as well as other methods such as additional leased line connections coupled with
virtual private network (VPN) connections and alternative spectrum wireless products, including
non-line-of-sight.
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Next Steps

 Review infrastructure upgrades and communications plan vs. impact
from construction of the US 29 widening, Rio Interchange and Berkmar
projects.

 Revise design and cost estimate.

« Identify proper, existing contracting mechanism for infrastructure and
communications work.

« Complete Systems Engineering Report that is now required due to
federal funds being used.
 Federalize adaptive signal equipment contract.

 Re-design signal communications.

0 Assess IP broadband communications options that make sense with
proposed construction sequencing

0 Recommend options based on reliability and cost-effectiveness
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Goals

Phase 1 (complete by summer 2015)

 Create areal-time traffic management corridor on US 29 with reliable
and cost effective communications. The system will be monitored by
the NWRO Signal Operations staff. VDOT Engineers will be able to
remotely make timing adjustments that react to incidents, fluctuations
in daily traffic, daily construction impacts, weather events and special
events.

Phase 2 (start-up after construction is complete 2016/2017)
* Install adaptive signal equipment.
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Key Remaining Iltems

 Finalize preliminary engineering.
e Finalize cost estimate and schedule.
« Complete Systems Engineering report.

 Construct signal infrastructure upgrades and
communications plan.

e Continue to work with City of Charlottesville on their
project.
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Presentation Notes
With the help of Mike Fontaine at the Research Council (Virginia Center for Transportation Innovation and Research - VCTIR) we are conducting “before-and-after” evaluations of all the corridors in the pilot study.  
We are specifically measuring the system effectiveness in terms of travel times, speeds and stops along the main corridor and delays on side street approaches.  We also plan to evaluate crash history as enough data is available over time.
The outcome of the study should be some guidelines to help us determine types of corridors where the system will provide the most benefit and types of corridors will the system may provide the lest benefit.

 



WOET Thank you for this opportunity.

For questions or further information, please
contact...

Teresa Gardner, P.E.
Regional Traffic Engineer
Teresa.Gardner@VDOT.virginia.gov

Joel D. DeNunzio, P.E.
Residency Administrator
Joel.DeNunzio@VDOT.virginia.govVv
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