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Traffic Signal Timing 201

Advanced Intersection Control – Day 1

Brought to you by the Florida LTAP Center, in partnership with Iteris.

Introduction
Welcoming Comments, Introductions, Agenda, Goals and 
Objectives, and Glossary of Terms
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Presenters

Pete Yauch, P.E., PTOE, RSP2i, IMSA III

TSM&O Program Manager

Email: pyauch@iteris.com

John Albeck, P.E., PTOE, IMSA III

Traffic Operations Program Manager

Email: jalbeck@iteris.com
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Today’s Agenda

1. Introduction

2. Detection History

3. Detection Design and Application

4. Detection Technologies

5. Questions & Discussion



3/17/2021

3

5

Webinar Series Outcomes

• Understanding of technologies used for the detection of all road users

• Understanding of vehicular detection strategies for low speed and high 
speed approaches

• Understanding ADA / PROWAG accessibility considerations for 
pedestrian detection

• Understanding the applications for preemption and priority, and their 
benefits and impacts

• Understanding the basics of signal coordination, including cycle 
length, split, offset, and sequence.

Detection History
The Early Days
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History of Detection - Sonic
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History of Detection - Treadles
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History of Detection - Ultrasonic
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History of Detection - Radar
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History of Detection – Inductive Loops
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History of Detection – Push Button
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Typical Detection System

Relay Controller Input

Sensor
Electronics

Sensor Antenna / Wire Loop / Video Camera / Other

Detection Applications
Intersection Detection, Queue Detection, System Detection



3/17/2021

8

15

Detector Definitions

Actuation:  The operative response of any type of detector (call)
Call:  A registration of a demand for the right-of-way by traffic at a controller 
unit
Calling Detector: A registration of a demand during red interval for right-of-way 
by traffic (vehicles or pedestrians) to a controller unit
Presence Mode: This is a mode of operation where the detector output 
continues if any vehicle (first or last remaining) remains in the zone of detection
Pulse Mode: Mode of operation where the detector produces a short output 
pulse when detection occurs 
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Detector Definitions

Extension Detector: A detector that is arranged to register an actuation at the 
controller unit only during the green interval for that approach so as to extend 
the green time of the actuating vehicles
Limited-Presence Mode: This is a mode of operation where the detector output 
continues for a limited period of time if vehicles remain in zone of detection
Passage Detection: The ability of a vehicle detector to detect the passage of a 
vehicle moving through the zone of detection and to ignore the presence of a 
vehicle stopped within the zone of detection
Presence Detection:  The ability of a vehicle detector to sense that a vehicle, 
whether moving or stopped, has appeared in its zone of detection
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Detector Definitions

Locking mode (or Memory On): the call is retained by the controller until the 
phase receives its green interval
Non-Locking mode (or Memory Off): the call is retained only while vehicles are 
in the zone of detection
Zone of Detection: The area or zone within which a vehicle detector can detect a 
vehicle
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Detector Operations

Call and Extend:  Upon actuation, the detector immediately places a call on its 
associated phases at all times and shall also immediately cause the controller 
unit to extend the green time for the actuating vehicle only during the green 
interval of that phase
Extend Only:  The detector immediately registers actuation at the Controller unit 
only during the green interval for that phase thus extending the green time 
before the actuating vehicles
Call Only:  Upon actuation, the detector immediately places a call on its 
associated phase only during the red interval of that phase
Delay Call Only: When actuated during the red interval of its associated phase, 
the detector delays its output call for a pre-determined length of time during the 
extended actuation
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Presence and Non-Locking Detector Modes
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Presence and Locking Detector Mode 
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Extend Detector
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Delay Call – Extend Detector

A vehicle passing over a delay call detector will 
not enter a call during the red interval        until the 
programmed delay time has elapsed. Vehicles 
crossing the detector zone on green          will 
place an immediate call for extension of green.
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Stop Bar Detection
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Detection Zones

Low Speed Approach
- Stop-Bar Location
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Decision Zone

Decision Zone
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Detection Zones

High Speed Approach
- Advance Location
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Detection Zones

High Speed Approach
- Advance Location with Stop-Bar Detection for Driveways

Driveway
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Detection Zones

Higher Speed Approach
- Advance Locations
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Detection Zones

Queue Detection

Queue Detector

30

Detection Zones

System Detection

Speed

Volume
Occupancy
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Breaking Point!

Time for a Break!

Be Back in FIVE Minutes!

Detection Technology
Inductive Loops, Video, Radar, Pedestrian



3/17/2021

17

33

Detection Technology

The National Electrical Manufacturers Association (NEMA) 
Standards define a vehicle detection system as “.... a system 
for indicating the presence or passage of vehicles.” 

These systems provide traffic flow data for traffic actuated 
signal control, traffic-responsive signal control, freeway 
surveillance and traffic management, and data collection 
systems.
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Inductive Loop Detectors

Traffic Detector Handbook - 2006
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Inductive Loop Detectors

Traffic Detector Handbook - 2006
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Inductive Loop Detectors
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Inductive Loop Detectors
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Detection Technology – Inductive Loops
Strengths

• Flexible design to satisfy large variety of 
applications.

• Mature, well understood technology.
• Large experience base.
• Provides basic traffic parameters (e.g., volume, 

presence, occupancy, speed, headway, and gap).
• Insensitive to inclement weather such as rain, fog, 

and snow.
• Provides best accuracy for count data as compared 

with other commonly used techniques.
• Common standard for obtaining accurate 

occupancy measurements.
• High frequency excitation models provide 

classification data. 

• Installation requires pavement cut.
• Improper installation decreases pavement life.
• Installation and maintenance require lane closure.
• Wire loops subject to stresses of traffic and temperature.
• Multiple loops usually required to monitor a location.
• Detection accuracy may decrease when design requires 

detection of a large variety of vehicle classes

Weaknesses

Traffic Detector Handbook - 2006
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Microwave Detection

Constant Frequency Waveform

40

Microwave Detection

Constant Frequency Waveform
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Microwave Detection

Frequency Modulated Continuous Waveform

Wavetronix
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Microwave Detection

Frequency Modulated Continuous Waveform
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Detection Technology – Microwave
Strengths

• Typically, insensitive to inclement weather at the 
relatively short ranges encountered in traffic 
management applications.

• Direct measurement of speed.
• Multiple lane operation available.

• Continuous wave (CW) Doppler sensors cannot detect 
stopped vehicles. 

Weaknesses

Traffic Detector Handbook - 2006
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Video Detection
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Video Detection
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Detection Technology – Video
Strengths

• Monitors multiple lanes and multiple detection 
zones/lane.

• Easy to add and modify detection zones.
• Rich array of data available.
• Provides wide-area detection when information 

gathered at one camera location can be linked to 
another. 

• Installation and maintenance, including periodic lens 
cleaning, may require lane closure 
• Performance affected by inclement weather such as fog, rain, 
and snow; vehicle shadows; vehicle projection into adjacent
lanes; occlusion; day-to-night transition; vehicle/road contrast; 
and water, salt grime, icicles, and cobwebs on camera lens.
• Reliable nighttime signal actuation generally requires street 
lighting
• Requires 30- to 50-ft camera mounting height (in a side-
mounting configuration) for optimum presence detection and 
speed measurement.
• Some models susceptible to camera motion caused by strong 
winds or vibration of camera mounting structure.
• Generally cost effective when many detection zones within 
the camera field of view or specialized data are required. 

Weaknesses

Traffic Detector Handbook - 2006
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Pedestrian Detection - MUTCD

• Pedestrian detectors may be pushbuttons or passive detection devices. 

• Passive detection devices register the presence of a pedestrian in a position 
indicative of a desire to cross, without requiring the pedestrian to push a 
button. 

• Some passive detection devices are capable of tracking the progress of a 
pedestrian as the pedestrian crosses the roadway for the purpose of extending 
or shortening the duration of certain pedestrian timing intervals.

MUTCD - Section 4E.08 Pedestrian Detectors

48

Pedestrian Detection - MUTCD
• If pedestrian pushbuttons are used, they should be capable of easy activation 

and conveniently located near each end of the crosswalks. 
• Pedestrian pushbuttons should be located to meet all of the following criteria:

• Unobstructed and adjacent to a level all-weather surface to provide access from a 
wheelchair;

• Where there is an all-weather surface, a wheelchair accessible route from the pushbutton 
to the ramp;

• Between the edge of the crosswalk line (extended) farthest from the center of the 
intersection and the side of a curb ramp (if present), but not greater than 5 feet from said 
crosswalk line;

• Between 1.5 and 6 feet from the edge of the curb, shoulder, or pavement;
• With the face of the pushbutton parallel to the crosswalk to be used; and
• At a mounting height of approximately 3.5 feet, but no more than 4 feet, above the 

sidewalk.
MUTCD - Section 4E.08 Pedestrian Detectors
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Pedestrian Detection - MUTCD

MUTCD - Section 4E.08 Pedestrian Detectors
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Pedestrian Detection - MUTCD

MUTCD - Section 4E.08 Pedestrian Detectors
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Americans with Disabilities Act (ADA)

The Americans with Disabilities Act (ADA) is a federal civil rights law that 
prohibits discrimination against people with disabilities in everyday 
activities.
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Public Rights-of-Way Accessibility Guidelines (PROWAG)

• Draft accessibility guidelines for public rights-of-way
• Covers pedestrian access to sidewalks and streets, including 

crosswalks, curb ramps, street furnishings, pedestrian signals, 
parking, and other components of public rights-of-way

• Currently recommended best practices - can be considered 
the state of the practice. 
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Accessible Pedestrian Signals (APS)
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Accessible Pedestrian Signals (APS)

APS can provide information to pedestrians about:

• Existence of and location of the pushbutton
• Beginning of the WALK interval
• Direction of the crosswalk and location of the destination curb
• Intersection street names in Braille, raised print, or through speech 

messages
• Intersection signalization with a speech message
• Intersection geometry through tactile maps and diagrams, or through 

speech messages
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Accessible Pedestrian Signals (APS)

Accessible pedestrian signals installed on 
the State Highway System shall be
reviewed and approved by the District 
Traffic Operations Engineer (DTOE) prior
to installation.
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Questions and Discussion

Send follow-up questions to:
FloridaLTAP@cutr.usf.edu
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Next Session

• Preemption

• Railroad

• Drawbridge

• Emergency Vehicle

• Priority

• Transit

• Freight

Florida LTAP Center
Center for Urban Transportation Research (CUTR)
University of South Florida
4202 E. Fowler Avenue, CUT100
Tampa, FL 33620-5375
FloridaLTAP@cutr.usf.edu
(813) 974-4450
www.FloridaLTAP.org

Thank you for attending!

Iteris, Inc.
1907 N US 301, Suite 120, Tampa, FL 33619 
Pete Yauch | pyauch@iteris.com | (813) 710-3785
John Albeck | jalbeck@iteris.com | (531) 200-9127
www.iteris.com


