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Denise Markow, PE

I-95 Corridor Coalition

TSMO Director



Agenda
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10:30 am to 10:40 amWelcome and Introductions Denise Markow, I-95 Corridor Coalition 

10:40 am to 11:00 am
10 years of Transit Signal Priority:

Lessons Learned in New York City
Emad Makarious, New York City DOT

11:00 am to 11:20 am
Arterial Management Toolkit:

Experiences from Washington, DC
Soumya Dey, District DOT

11:20 am to 11:40 am
CƭƻǊƛŘŀΩǎ {ǘŀǘŜǿƛŘŜ !ǊǘŜǊƛŀƭ aŀƴŀƎŜƳŜƴǘ 

Program (STAMP)
Raj Ponnaluri, Florida DOT

11:40 am to 12:00 pmWrap Up Denise Markow, I-95 Corridor Coalition
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Introductions
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Raj Ponnaluri

Florida DOT

State Connected Vehicles and 

Arterial Management 

Engineer

Emad Makarious

New York City DOT

Administrative Engineer

Soumya Dey

District DOT

Associate Director



10 years of Transit Signal Priority: 
Lessons Learned in New York City

Emad Makarious, PE, PTOE 
New York City DOT

August 22, 2019 I-95 Corridor Coalition ςTSMO Webinar - Managing Arterials 6



10 years of Transit Signal Priority 

- Lessons Learned in New York City

TSMO Webinar: Managing 

Arterials

Thursday , August 22,  2019

Presented by:

Emad Makarious P.E., PTOE
Administrative Engineer

New York City Department of Transportation

Division of Traffic Operations

34-02 Queens Boulevard

Long Island City, New York 11101



Å SBS Features.

Å City-Wide Wireless Network (NYCWiN) 

Å TSP Treatments

Å Implementation Activities 

Å Present and Future TSP Corridors 

Å Maintenance of TSP Operations   

Agenda



ÅNew York City has more than 45,000 Intersections

Å13,560 Signalized Intersections

Å120,000 Pedestrian Signals

Å100-120 new Traffic Signals installed every year 

based on Warrant Studies

Traffic Signals in
New York City



Public Transit in NYC

Å 5,700 buses operating on 2,800 

miles of routes

Å 300+ Bus Routes

Å Over 2 Million daily riders

Å Public transit system operated by 

MTA NYC Transit

Å Streets and traffic signals operated 

and maintained by NYCDOT



BRT in NYC

Features

+Select bus service

Branding Off-board Fare 

Collection

All Door Boarding Real Time Passenger 

Information

Bus Lanes Bus Bulb StationsNew Bus Shelters Transit Signal Priority 

(TSP)







City-Wide Wireless Network 

(NYCWiN)

A new city-wide network (NYCWiN) has been

installed by NYCôsDepartment of Information

Technology and Telecommunications (DOITT)

which provides access for both stationary

devices (traffic controllers, video cameras and

emergency call boxes) and moving vehicles

(emergency services ï NYPD and NYFD)

applications, including Transit Signal Priority

(TSP).



ÅEliminates need for infrastructure 

changes to traffic controllers

ÅRequires only in-vehicle systems ïGPS 

modem and computer to locate vehicleôs 

position

Benefits of NYCWiN for TSP

ÅCost effective for city-

wide use of TSP!



CENTRAL TSP DEPLOYMENT 
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TSP Capable Bus

GPS4G

MTA Transit Center

TSP Servers

NYC DOT TMC

TSP Server
TSP Request

Acknowledgement

NYCWiN

Network

TSP Check in

Detector

TSP Check out

Detector 

BusBus

TSP Clearance



I. System design conforms with regional   

requirements ïcentral TSP module



Portion of the NYC Sub Regional ITS Architecture Covered 

by the Transit Signal Priority Project

ñTransit Signal Priority project - Subsystems are highlightedò



APTS09 - Transit Signal Priority



I. Signal design for central TSP module

- Key Policies and Treatments (2-1)

1. TSP Treatments:
Å Green Extensions

Å Red Truncations (Early Green)

Å Queue Jumps

2. Maintain coordination

3. Maintain minimum 

requirements for pedestrians 

based on 2009 MUTCD 
(Manual on Uniform Traffic Control 

Devices)



I. Signal design for central TSP module

- Key Policies and Treatments (2-2)

4. TSP calls recognized only within predefined detection 

zones upstream of each intersection

5. Door switches

6. First Come, First Served

7. TSP duration varies by intersection



Existing Conditions ïData Inputs

Network Data Bus Data

Aerial photographs Bus routes and schedules

Physical inventory Passenger on and off counts

Signal phasing and timing Bus stop placement

Turning movement counts and vehicle 

occupancy

Bus travel times

Pedestrian counts Bus dwell times

Photo inventory Traffic speed runs and side street queues



Software used to simulate and analyze plans for Transit 

Signal Priority (TSP) along the M15 SBS Route: 

ÅSynchro© macroscopic model to identify/correct existing 

problems and optimize signals and coordination for TSP 

ÅCustom Aimsun© microscopic traffic simulation model for 

NYCDOT to compare traffic operations for: 

ÅExisting conditions 

ÅImprovements + Optimal signal timings for all traffic 

(Passive TSP) 

ÅImprovements + Optimal timings + TSP (Active TSP) 

Modeling performed for AM, Midday and PM peak periods



ÅPedestrians, seniors 

ÅCoordination

ÅCapacity

ÅCross-street traffic

ÅBus stops 

ÅOther corridor traffic

Constraints



ñBeforeò and ñAfterò Conditions

ñBeforeò Conditions:

ñAfterò Conditions:

ÅDetail analysis associated with existing traffic 

operations, equipment research and 

recommendations including the  ñbeforeò 

scenarios (simulation runs).

ÅEvaluation of the applied TSP scenarios for 

evaluating its effectiveness and potential for 

modification.



Detection Zones

Region upstream of pedestrian crosswalk where TSP calls are recognized, 

measured in feet and based on estimated travel speed during each peak 

hour 



Bus Behavior at a TSP-Equipped Signal



Lower Manhattan Project Area

N

South 
Ferry

M15 SBS 

34 Intersections

2.2 mile corridor

Houston 
Street



Lower Manhattan Project Area

TSP provided a 5 ð18% 

improvement in Bus 

Travel Time



Brooklyn

The Bronx

Queens

South Brooklyn Crosstown
B82-LTD
128 intersections
10.2 miles

Future Corridors (by end of 2020)

Woodhaven Blvd
Q52/53 SBS
116 intersections
16 miles

Merrick Boulevard
Q5
28 intersections
3.6 miles

Kissena/Parsons 
Boulevard (Flushing)
Q25-LTD
43 intersections
4.0 miles

Main 
Street(Flushing)
Q44 SBS
36 intersections
3.4 miles

South Bronx Crosstown
BX6-LTD
49 intersections
6 miles

Fordham/Pelham
BX12 SBS
59 intersections
6 miles

NostrandAvenue
B44 Limited
34 intersections
4.4 miles

Utica Avenue
B46 SBS
65 intersections
5.7 miles

Webster Avenue
BX 41 SBS
67 intersections
5.3 miles

Hillside Avenue
Q43
49 intersections
3.3 miles

Staten Island

Existing Corridors

125th Street & LGA 
Airport)
M60-SBS
64 intersections
6.8 miles

Lower Manhattan
M15 SBS
34 intersections
2.2 miles

HylanBoulevard
S79 SBS
69 intersections
14 miles

Victory Boulevard
S61, S62, S66, S91 
Limited, S92 Limited
33 intersections
5.7 miles

Transit Signal Priority ñTSPò projects In New York City
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Early Action Corridors

Brooklyn

The Bronx

Staten Island

Queens

Church Avenue
Å B35
Å 51 intersections
Å 6 miles

Fifth Avenue
Å M1
Å 33 intersections
Å 2 miles

Transit Signal Priority ñTSPò projects In New York City

Page # 10



Maintenance of TSP Operations

ÅMonitor TSP Corridors on a daily basis.

ÅIdentify anomalies

ÅDetermine causes (Bus, Intersection, TSP 

settings).

ÅMake necessary adjustments.

- Identify Bus

- Modify TSP Settings

- Inspect Intersection / Controller

ÅObserve these adjustments the next day 

during our daily monitoring schedule.



Innovative Methodologies to Apply TSP  

Program ïComponents 

Å TSP program is a collection and combination of transit and traffic assets and services.



Innovative Methodologies to Apply   

TSP Program ïImprovements 

Adopt software-based fleet and download TSP parameters within 1/2 day for quick deployment.

New interface to send TSP parameters to NYCT and include additional 2-byte data in bus logs. 

Deploy local and limited TSP routes differently and separate local and TSP buses data. 

Central system collects data for ñbeforeò and ñafterò studies to minimize field involvement. 

Reallocate eligible green time to increase efficiency and enhance safety for TSP operation.  

Increase network bandwidth between NYCT and NYCDOT TMC to enhance transmission. 



Innovative methodologies to measure   

TSP performance ïTSP monitoring

Å System wide TSP 

Monitoring

Å Reports (Ongoing)

ïCommunications

ïPerformance

Å Live Video Feeds

Å Weekly E-Mail Alerts

Å RTPI/Wayfinder signs



Innovative methodologies to measure    

TSP performance ïdashboard report

1.Travel time 

summary

2. Detailed travel time for each 

run

3. TSP data and comparison with expected 

performance



Innovative methodologies to measure 

TSP performance ïdashboard report

1. Travel time 

summary

3. TSP green time 

calculation for each 

cycle

2. Signal timing calculation for each 

request, update and clear messages 

occurred for each cycle



Innovative methodologies to measure    

TSP performance ïdashboard report 



Innovative methodologies to measure   

TSP performance ïdata exchange interface

ÅData exchange interface ïdeploy and fine tune operation

New York City 

Transit SFTP 

Server

NYCDOT TSP 

parameters 

generator

TSP 

Workstation MTA 

TSP 

Servers

1.New TSP corridor Deployment

2.Update existing corridor 

parameters

Traffic 

Control 

Systems

TSP 

Database
Field 

Buses

1. MTA TSP data

2. Database version# included in 

logs



Build future sustainability

TSP Before vs. After Studies

ÅPositive results with bus travel times improvement of  5 to 30 percent ( see table below 

for details) .

Å10-30% faster bus speeds, about 10% increase in ridership, more reliable service, 

customer satisfaction of 95%, safer streets/reduction in crashes.

Data Sources: 1. http://www.nyc.gov/html/brt/downloads/pdf/brt-transit-signal-priority-july2017.pdf      2. http://www.nyc.gov/html/brt/downloads/pdf/bus-forward.pdf 



Diamond 

Award 
New York State

and

National 

Recognition 

Award

American Council of Engineering 

Companies (ACEC)



ITS Project of the Year

ITS - NY



Transit Signal Priority

Emad Makarious, PE

Administrative Engineer

New York City Department of Transportation

Select Bus Service 



Arterial Management Toolkit: 
Experiences from Washington, DC 

Soumya Dey, PE, PMP
District DOT

August 22, 2019 I-95 Corridor Coalition ςTSMO Webinar - Managing Arterials 44



Arterial Management 

Toolkit ïExperiences 

from Washington, DC

Presented by: 

Soumya Dey, P.E., PMP, Associate Director, DDOT

Presented to: 

I-95 Corridor Coalition ïArterial Management Webinar

August 22, 2019


