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What Is Adaptive Signal Conirol Technology?

FHWA'’s Definition:

Adaptive Signal Control
refers to
technologies
that capture
current traffic demand data
to
adjust traffic signal timing
to
optimize flow
in
coordinated traffic signal systems.
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Key Characteristics of Adaptive Signal
Control Technology

* Collects/communicates current traffic data to a central
computer or local processor, in real-time

* Proprietary algorithms are utilized to make timing
adjustments in real time, based on traffic demand

« Can change cycle lengths, splits, offsets, and phasing

* Minimal future investment needed (no new data collection
or timing development)

 Periodic parameter modifications and ongoing maintenance
required
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Equipment Attributes:

 Fully Actuated Vehicle and Pedestrian Detection at
Intersection

* System Detection

* Local and Centralized Communication System (back to
Arterial Management Center)

* Controlled Traffic Signal System (CTSS)

* Hardware Compatibility
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Why Are We Pushing For It So Hard?
Adaptive Signal Benefits per FHWA

Adaptive Signal Qualitative Benefits over Conventional Signal Systems

e Automatically adapt to unexpected changes in traffic conditions.
e Improve travel time reliability.

* Reduce congestion and fuel consumption - Reduces citizen
complaints and frustration.

* Prolong the effectiveness of traffic signal timing.
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Why Are We Pushing For It So Hard?
Adaptive Signal Benefits per FHWA

Adaptive Signal Quantitative Benefits and Congestion Facts

e FHWA studies have shown a 10% to 50% improvement in travel time
and delay over traditional signal timing

* National Traffic Signal Report Card gave traffic signal management
and operations practice a “D” - indicating that "agency programs that
support efficient maintenance and operations of traffic signals are not
as effective as they could be”.

* According to the Texas Transportation Institute, annual tratfic
congestion cost is $87.2 billion or $750 per traveler.

* Outdated signal timing accounts for 10% of all traffic delays

* Crashes can be reduced by up to 15% through improved signal
timing
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Adaptive Signal Control Technology:

* Full detection (lanes and
approaches)

« Communication between
individual intersections without
human intervention

* Green time is constantly adjusted
by using smart technology based
on real-time traffic

 Signals can be updated remotely
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Adaptive Signal Control Technology
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How do we select corridors?

- A quantitative analysis tool that ranks sections of
corridors, or zones, based on:

- Severity of Congestion

- Variability of Congestion
- Signal Spacing

- Traffic Volume

COAST-N]
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What is COAST-NJ?

Classification of Arterial
System Technology on New
Jersey Highways

Developed by New Jersey
Institute of Technology (NJIT)
& AECOM

Released for NJDOT use in
March of 2017

“Smart” Excel File with User-
Friendly Interface

Classification of Traffic Signal Systems on New Jersey Highways

‘\\ '; ‘.‘, 4 saan

Welcome Click here to open

the user guide
Please fill out the following fields:

Project Name: Hover your mouse
- - over a field name
. T (indicated by red arrow
Scenario Description: in the upper right
: W i corner of a cell) to see

User Name: a description.

Continue to Scoring
Setup

AscoM NJLT

File Information (Not editable)

File last saved by:

=
File last saved on:

SLD Database version:
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Main Function of COAST-NJ Analysis
Tool

To evaluate NJDOT signalized intersections and intersection
zones (signalized sections of arterial roadways) based on a set
of evaluation criteria.

»This evaluation is quantitative and provides a set of scores
and KPI (key performance indicator) for intersections,
zones, and arterial routes.
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COAST-NJ Scoring Process

COAST-NJ Encompasses: 2,562 signalized intersections
297 signalized arterial corridors

56 signal systems

- Each individual intersection on the New Jersey state arterials is scored
(qualitatively and quantitatively), and accordingly placed into a zone.
> Intersection Score — Statewide Intersection Analysis Process (“SIAP Score”)
> Corridor Score

» Traffic Signal Classification Treatment Assignment

- Zone (route segment) score and ranking determines priority level of corridors.
> Project Prioritization (CTSS and Adaptive)
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Adaptive Signals and Connected Vehicles
(CV's)
- Adaptive Signal Construction in NJ:

- P-77 Signal Cabinet. Larger cabinet to accommodate Adaptive Traffic Signal
Control Equipment and future ITS.

- System Detection. The midblock structures and cabinets to support midblock
system detection can be used to support future ITS, such as CV applications.

Connected Vehicle data can support Adaptive Signal operations
by providing vehicle states along the corridor (not just at the
intersections) such as position, speed, and acceleration.

Connected Vehicles can also provide two-way communication between the vehicle
and the traffic signals.
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Vehicle to Infrastructure (V2I)
Communication
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V2l Scenario: Car Approaching a Red Light
at a High Speed
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Use of Adaptive Signal Conirol Technology
in Transit Signal Priority (TSP) System

- Transit signal priority (TSP): an operational strategy that facilitates
in-service transit vehicles passing through signalized intersections.

- Adaptive TSP systems provide priority to transit vehicles, while at
the same time trying to minimize negative impacts to other traffic.
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Transit Signal Priority

<= OPTICAL DETECTOR
= PRIORITY REQUEST

‘ SIGNAL CONTROLLER

Transit Signal Priority
gives the controller the
ability to provide an
early green, or green
extension to transit
vehicles.
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Transit Signal Priority

- Benetits:
- reduced transit travel times
- improved schedule adherence
- improved transit efficiency
- increased road network efficiency as measured by person
throughput
- Requirements:
- an adaptive traffic signalized intersection
- a detection system aboard transit vehicles

- a strategy for prioritizing requests
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Sources

An Adaptive Traffic Signal Control in a Connected Vehicle Environment: A Systematic Review
www.mdpi.com/2078-2489/8/3/101/pdf

A real-time adaptive signal control in a connected vehicle environment
https://www.researchgate.net/publication/272198707 A real-
time adaptive signal control in a connected vehicle environment

Transit signal priority (TSP)
https://www.transitwiki.org/TransitWiki/index.php/Transit signal priority (TSP)

Six Key Challenges Loom Over Car Communication Technology
https://www.networkworld.com/article/2993888/security/six-kéy-challenges-loom-over-car-
communication-technology.html

Modeling and Implementation of Adaptive Transit Signal Priority on Actuated Control Systems

https://nacto.org/wp-content/uploads/2016/04/1-7 Li-et-al-Modeling-and-Implementation-of-
Adaptive-Transit-Signal-Priority-on-Actuated-Control-Systems 20T1.pdf

Adaptive Signal Control Technologies
https://www.thwa.dot.gov/innovation/everydaycounts/edc-1/pdf/asct brochure.pdf

Google Earth
NJ ASCT Bandwagon Presentation (March 2012)
ATSC Presentation 6.19.2015
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