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Welcome and Introductions

Denise Markow, PE
[-95 Corridor Coalition
TSMO Director
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Agenda

10:30 am to 10:40 an Welcome and Introductions Denise Markow,-95 Corridor Coalitior

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

10:40 am to 11:00 an Emad Makarious, New York City DO

Arterial Management Toolkit:

11:00 am to 11:20 an . .
Experiences from Washington, DC

Soumya Dey, District DOT

Ct2NARIQa {dF0S6AFR

11:20 am to 11:40 an
Program (STAMP)

Raj Ponnaluri, Florida DOT

11:40 am to 12:00 pn Wrap Up Denise Markow,-85 Corridor Coalitior
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Introductions

Emad Makarious Soumya Dey Raj Ponnaluri
New York City DOT District DOT Florida DOT

Administrative Engineer Associate Director State Connected Vehicles and
Arterial Management

Engineer
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10 years of Transit Signal Priority:

Lessons Learned in New York City

Emad Makarious, PE, PTOE
New York City DOT




NEW YORK CITY

Department of Transportation

POLLY TROTTENBERG, Commissioner

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




Agenda

SBS Features.

City-Wide Wireless Network (NYCWIiN)
TSP Treatments

Implementation Activities

Present and Future TSP Corridors

Maintenance of TSP Operations



Traffic Signals In
New York City

A New York City has more than 45,000 Intersections

|
e

A 13,560 Signalized Intersections . }.]

N\

R
A 120,000 Pedestrian Signals, iy

A 100-120 new Traffic Signals installed every year
based on Warrant Studies



Public Transit in NYC

5,700 buses operating on 2,800
miles of routes

300+ Bus Routes
Over 2 Million daily riders

Public transit system operated by
MTA NYC Transit

Streets and traffic signals operated
and maintained by NYCDOT




BRT in NYC

Features

bus service

+ Select
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City-Wide Wireless Network
(NYCWIN)

A new city-wide network (NYCWIN) has been
Installed by NY C dgpartment 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 T NYPD and NYFD)

applications, including Transit Signal Priority
(TSP).



Benefits of NYCWIN for TSP

A Eliminates need for infrastructure
changes to traffic controllers

A Requires only in-vehicle systems i GPS
modem and computer
position

A Cost effective for city-
wide use of TSP!
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CENTRAL TSP DEPLOYMENT

NYC DOT TMC
TSP Server

NYCWiN
Network

TSP Clearance

Acknowledgement

MTA Transit Center
TSP Servers

TSP Check out
Detector

TSP Check in

4G GPS
Detector

TSP Capable Bus



l. System design conforms with regional
requirementsi central TSP module

NYC DOT TMC MTA Transit Center
TSP System TSP Messages TSP System

Acknowledgement

TSP Check out
Detection zone
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NYCWiN o
Network i
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Geofence TSP Capable Bus




Portion of the NYC Sub Regional ITS Architecture Covered
by the Transit Signal Priority Project

Remote Traveler Support

MTA Regons! Transt Fare POS

ATransi t

Eme rgency M anagemem

[Archived Dawm Management

New York City Sub Regional ITS Architecture
Architecture Schematic Diagram
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APTS09 - Transit Signal Priority

APTSO09 - Transit Signal Priority
MTA NYCT Transit Buses

Roadway @ [—————- traffic control priority status Transit Management

New York City |, _ _ _ —{traffic control priority request| MTA NYCT Bus
TMC Command Center
- Operations

right-of-way
request
notification

1
|
I - -

signal control traffic control priority request| transit vehicle transit schedule
. schedule . -
commands | information

| performance '
|
|

signal fault data

I
I
|
I
I
|
A 4

Roadway Transit Vehicle modified flow

L 1
NYC DOT Field MTA NYCT LEGEND
Equipment Buses

planned and future flow
>

-¢———————local signal priority request
(existing optical/radio localized TSP)




|. Signal design for central TSP .module
- Key Policies and Treatmentg2-1)

1. TSP Treatments:

A Green Extensions

A Red Truncations (Early Green)
A Queue Jumps

2. Maintain coordination

3. Maintain minimum
requirements for pedestrians
based on 2009 MUTCD

(Manual on Uniform Traffic Control
Devices)

——Typical Phase Length——




|. Signal design for central TSP.module
- Key Policies and Treatmentg2-2)

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 T Data 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 Bus travel times
occupancy

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:

A Synchro© macroscopic model to identify/correct existing
problems and optimize signals and coordination for TSP
A Custom Aimsun®© microscopic traffic simulation model for

NYCDOT to compare traffic operations for:

A Existing conditions

A Improvements + Optimal signal timings for all traffic
(Passive TSP)

A Improvements + Optimal timings + TSP (Active TSP)

Modeling performed for AM, Midday and PM peak periods



Constraints

A Pedestrians, seniors
A Coordination
A Capacity

A Cross-street traffic

A Bus stops

A Other corridor traffic



NBeforeo and NAfter o

nNBeforeo Conditions:

A Detail analysis associated with existing traffic
operations, equipment research and
recommendations including the
scenarios (simulation runs).

NAftero Conditions:

A Evaluation 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

IETECTION ZONE

it
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BEGIN DETECTION ZONE—. —END DETECTION ZONE
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Bus Behavior at a TSP-Equipped Signal

Travel lanes

Check In Zone

":gr .

Bus enters Check-In Zone,
sends “Priority Request”
message , with a given
ifetime (e.g. 8 seconds).

If the bus hasn't cleared the
Check-In Zone, but lifetime is
about to expire, it sends an
“Update” message.

When the bus clears the

“check-in zone” (arrives at

the “check-out zone”, it
sends a “clear” message.




Lower Manhattan Project Area

NoLita BT (ouston
Street
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Washington
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34 Intersections
2.2 mile corridor
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Lower Manhattan Project Area

TSP provideda 5 018%
improvement in Bus
Travel Time

New York

19 20 21 o8
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Indicatos the 34 Studied
Infersections
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Maintenance of TSP Operations

A Monitor TSP Corridors on a daily basis.
A ldentify anomalies
A Determine causes (Bus, Intersection, TSP
settings).
A Make necessary adjustments.
- Identify Bus
- Modify TSP Settings
- Inspect Intersection / Controller

A Observe these adjustments the next day
during our daily monitoring schedule.



Innovative Methodologies to Apply TSP
Program | Components

TSP program is a collection and combination of transit and traffic assets and servic

Data archive and
MOE

Transit and Traffic
Deployment &

TSP Signal timing Mangement

TSP capable Buses

TSP Data and
messages
exchanging
interfaces

TSP parameters
generation

D \ 1 . . .
Data Collection Communication




Innovative Methodologies to Apply
TSP Programi Improvements

oreo and fdaf
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sion.
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Innovative methodologies to measure
TSP performancei TSP monitoring

MIS5 - Project Water Street SBS

System wide TSP
Monitoring

Reports (Ongoing)
I Communications
I Performance
Live Video Feeds
Weekly E-Mail Alerts
RTPI/Wayfinder signs
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Innovative methodologies to measure
TSP performancel dashboard report

Within Expect

Travel time report

1.Travel time
summary

Bus Duration Summary - 15
BusDur n

2. Detailed travel time for each
run

Bus Duration Summary - 15 =0 VehideIDList- &
Total First TSP Last TSP Distance from  Corridor re 10

Start Time - BusID Bus Start Time Bus End Time e 2 S . . . . I
B Intersections Intersection r Firstto Last TSP Distance  Duration n BusID  Routed . Iravel

Times

NULL




Innovative methodologies to measure
TSP performancel dashboard report

Bus Duration Summary - 43 B0
Peak Time Route Total First TSP Last TSP Distance from  Corridor  Bus Project Bus  Expect Run

Start Time - BusID Bus Start Time Bus End Time @ Direction Enable TSPs . . . X % S ; ,
Y 1D Intersections Intersection Intersection Firstto Last TSP Distance  Duration Duration Time
1446 17252 00:19:35 )
0 S UL 7 11728 17252 00:10:58
1. Travel time : , 2 uss s o012
3 ] 27 8 17252 00:13:29 00:19:50
00:21:37

0405 907:13:39

Bus message and Split log

R Cycle To > Request Update Clearanc

3. ‘TSP“greﬁen time
calculation for each




Innovative methodologies to measure
TSP performancel dashboard report

Intersections

10 11 12 13 14 15 16 17 18 19 20 2 22 23 24 25 26 27 28 29 30 31 3



Innovative methodologies to measure
TSP performancel data exchange interface




Build future sustainability

TSP Before vs. After Studies

APositive results with bus travel times improvement of 5 to 30 percent ( see table below
for details) .

A10-30% faster bus speeds, about 10% increase in ridership, more reliable service,
customer satisfaction of 95%, safer streets/reduction in crashes

M15 NB 18.7 16%
M15 SB 191 14.4%
S79 To BK 51.5 21.2%

S79To Sl 41.2 28.2%
B44 NB 30.6 11.50%
B44 SB 245 24.8%
BX41 NB/EB  45.1 19.6%
BX41SB/WB 40.6 21.0%

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



American Council of Engineering
Companies (ACEC)

Diamond
Award
New York State
and |
National | ”;“;M;m
Recognition

Award



ITS Project of the Year
ITS - NY

Outstanding ITS
Project of the Year
TRANSIT SYSTEM

CENTRAL TRANSIT SIGNAL PRIORITY
IN NEW YORK CITY

New York City DOT
Metropolitan Transportation Authority-NYCT
Federal Highway Administration

Federal Transit Administration
New York State DOT
TransCore ITS-NY, P.C.
Greenman-Pedersen, Inc.
Global Traffic Technology

TS-NY
irbigert Tranaportaton Societ of New Yoa

Intelligent Transportation Society of New York
JUNE 11,2015




NEW_ YORK CITY

Department of Transportation

POLLY TROTTENBERG, Commissioner

. Jdransit Signal Priority
Na * «Select Bus Service
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Arterial Management ToolKit:

Experiences from Washington, DC

Soumya Dey, PE, PMP
District DOT




Presented by:
Soumya Dey, P.E., PMP, Associate Director, DDOT
Presented to:
1-95 Corridor Coalition i Arterial Management Webinar
August 22, 2019



