Rural Intelligent Transportation Systems (ITS) Toolkit

Adaptive Signal Control Technologies (ASCT)

Description: Adaptive signal control technologies monitor performance on a roadway and
automatically adjust signal timing (when and how long they should remain green) to
accommodate the current traffic. This allows a signal to automatically adjust for unexpected
changes such as a crash, special event, construction, or weather conditions.

ASCT

Every few minutes, ASCT uses traffic sensors to collect data. After evaluating the data, signal
timing improvements are developed and then implemented. ASCT can be used to optimize signal
timings at an individual intersection or can be used to evaluate an entire system as a whole.
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*ASCT are most applicable to roadways with eApplications benefit from collaboration among eSensors
unpredicatable traffic demand. If traffic numerous agencies, which may include: eASCT Software

demand is stable during typical times of day, eDepartments of transportation (local, state, T
then normal traffic signal operations would be federal)
efficient enough.
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https://www.michigan.gov/mdot/about/commissions-councils-committees/fhwa-partnership/edc/edc-1
http://www.virginiadot.org/vtrc/main/online_reports/pdf/15-r24.pdf
https://www.codot.gov/programs/research/pdfs/2012/adaptivesignaltiming.pdf
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Implementation Considerations (General)

eThere are ASCT systems for both small scale
(30 or fewer signals) and large scale
(hundreds of signals) *.

eIncorporate ASCT into planning documents.

eDue to multiple ASCT vendors, each with
their own requirements, agencies should
complete a systems engineering process to
identify their needs, requirements, and
operations/maintenance capabilites?.

Implementation Considerations (Pro)

elmproves signal coordination.

eReduces in vehicle delay and congestion.
eIncreases average speeds.

elmproves travel times.

eDecreases fuel consumption and emissions.
eReduces citizen complaints and frustration?.

eImproves average performance metrics by
10 percent or more?.

eReacts to unexpected events.

eCrashes could be reduced by up to 15
percent through improved signal timing?®.
eSignal timing is improved in minutes rather
than months or years with a traditional

signal?.

Opportunities for Future Expansion

Implementation Considerations (Con)

eExpertise is needed to implement and and
maintenance of the system.

eThere may be a higher cost to these systems.

eMay impact the walk signal/pedestrian
phase.

e Vehicle-to-vehicle (V2V) and vehicle-to-infrastructure (V2I) technologies will allow vehicles to communicate directly with signal controllers; however,
this will require significant upgrades in signal system technology across the United States.

Additional Resources

e Every Day Counts Adaptive Signal Control Technologies, found here: https://www.fhwa.dot.gov/innovation/everydaycounts/edc-1/asct.cfm
e Model Systems Engineering Documents for Adaptive Signal Control Technology (ASCT) Systems, found here:
https://ops.fhwa.dot.gov/publications/fhwahop11027/mse_asct.pdf

e Adaptive Traffic Control Systems: Domestic and Foreign State of Practice, found here: http://www.trb.org/Publications/Blurbs/163323.aspx
e National Transportation Operations Coalition, National Traffic Signal Report Card, found here: https://transportationops.org/publications/2012-

national-traffic-signal-report-card

e field Evaluation of an Adaptive Traffic Signal — Using Private-Sector Probe Data, found here:
https://www.researchgate.net/publication/282965925 Field Evaluations of an Adaptive Traffic Signal-Using Private-Sector Probe Data
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Capital Costs: The total capital costs for this tool are low (Less than $50,000) to higher (above $250,000), depending on the number of
signals under consideration. The cost of signal control software, processor, and detectors was $435,200 in 20122, A system with 11
intersections was implemented in Colorado for $946,568 and a system in Colorado with 8 intersections was implemented for
$184,2962.

Operations Costs: The operations and maintenance costs for this tool are unknown.

This material is based upon work supported by the U.S. Department of Transportation under Cooperative Agreement No.
DTFH6114H00021. Any opinions, findings, and conclusions or recommendations expressed in this publication are those of the
Author(s) and do not necessarily reflect the view of the U.S. Department of Transportation.
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