CONNECTED VEHICLE PILOT

Deployment Program _ %

New York City’s
Connected Vehicle Pilot Deployment Project
Operational Capability Showcase
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TODAY’S AGENDA

= Purpose of this webinar
o Demonstrate the Operational Capability of CV safety technology in NYC

o Share challenges and lessons learned in deploying CV technology in
NYC

= Webinar Content
o NYC CV Pilot Deployment Program and Project Overview and Goals
o NYC CV Pilot Operational Capability Showcase
o Q&A

» Webinar Protocol
o Please mute your device during the entire webinar.

o You are welcome to ask questions in the chatbox. Questions will be
answered during the Q&A section at the end.
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Operatio Capability
Showcase Host

Dr. Mohamad Talas
NYCT |

NYC Connected Vehicle Project

For Safer Transportation
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Presenters (Administration)

* Dr. Mohamad Talas — NYCDOT, CVPD Project Manager,
Director of ITS Management and System Engineering

» Ken Leonard — USDQT, Director of ITS Joint Program Office
(JPO)

» Margaret Forgione — NYCDOT, First Deputy Commissioner

» Keith Kerman — NYC DCAS, Chief Fleet Officer and Deputy
Commissioner

* Dr. Jonathan Walker — USDQOT, Chief of Policy, Architecture,
and Knowledge Transfer
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Presenters (Technical)

» David Benevelli — JHK Engineering (TransCore), CVPD System
Engineering Lead

* Dr. Kaan Ozbay — NYU, Professor at the Dept of Civil and Urban
Engineering (CUE) Director of the C2SMART Center

» Eric Richardson — NYC DCAS, Deputy Chief Fleet Management
Officer

» Keir Opie — Cambridge Systematics, CVPD Performance
Measurement Lead

» Bob Rausch — JHK Engineering (TransCore), CVPD System
Deployment Lead

* Dr. Arthur O’Connor — USDOT, Sr. ITS/Operations Engineer
Office of Program Management
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Ken Leonard
USDOT

For Safer Transportation
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NYCDOT Vision Zero and CV

Program

Margaret Forgione
NYCDOT

NYC Connected Vehicle Project

For Safer Transportation
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~ NYCDOT CV Participation

VISION ZER®

“Traffic Death and Injury on City streets is not
acceptable”

'-"~'"' The NYC pilot will
| w il evaluate the
safety benefits and
challenges of
implementing CV
technology with a
significant number of
vehicles
in the
dense urban
environment.
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MTA BUS HITS TEENAGE GIRL‘;“
TRYING TO CROSS STREET

NYC Connected Vehicle Project
For Safer Transportation
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NYC Fleet nage and
DCAS Participation

Keith Kerman
NY DCAS

NYC Connected Vehicle Project

For Safer Transportation
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NYC and US DOT Partnership

NYC Safe Fleet Transition

Safe Fleet Transition Plas Trade Waste Vehicle Crashes and
Update 2018 - 2019 Vehicle Safety Technology

For Safer Transportation

B R ELE Q U.S. Department of Transportation 11



~ Safe Fleet Transition Plan

Tier 2
Best Practice Technologies

Pedestrian AEB for medium- and
heavy-duty wvehicles where
available [Class 3-8) * ¥

Blind spot monitors

ME'W WORK CITW

High wvision truck cabs where
competitively available and
operationally feasible *¥

Tier 3
Exploratory Technologies
Alcohol touch ignition interlock

Additional mirrors/lenses where

applicable including Fresnel lenses
-

Cell phone physical or app-based
lock box/ docking station ignition
interlock

Appropriate technologies and
techmigues to see behind vehicle,
such as but not exclusive to backup
CAMEeras

Enhanced S=at Belt Reminder
systems [ESBRs)

Seatbelt assurance ignition
interlock systems 3

Forward Collision Warning [FCW]
and Pedestrian Collision Warning
[PCW) for Class 1 and 2

Mavigation systems

Surround cameras *

Automatic Emergency Braking
[AEB) for light-duty wehicles [Class
1-2) with Advanced Pedestrian
Monitoring as preferred option
where available ¥

Power mirrers and heated mirrors *

Turning alarms *

Automatic headlights where
available

Speed governors * §

Universal design

Enhanced truck rear underride
guards *

Connected vehidle, or wvehicle-to-
wehicle (V2V), communication

technology

Rear Automatic Emergency
Braking [AEB) for light-duty
wehicles [Class 1-2) ¥

Safery lights for work trucks, such
as but not exclusive to side-visible
turn signals and roadwork lights
[amnber]

Broadband backup alarms +

Intelligent Speed Assistance [I5A) ¥

Side underride guards * consistent
with Local Law

Rear Automatic Emergency
Braking [AEB) for heavy-duty
wehicles with air brakes *

Automatic Emergency Braking
[AEB) for medium- and heawy-duty
wvehicles [Class 3-8) * ¥

Self-adjusting wolume backup
alarms +

Forward Collision Warning (FOMN)
and Pedestrian Collision Warning
[PCW) for Class 3 and above

Telematics to enable utilization,
collision, speed, and safety
reporting, among other uses

External Cameras and Recording

Warning decals *

Training where feasible in
appropriate use of technologies

NYC Connected Vehicle Project

For Safer Transportation

Mote:

Entries in bold are potential updates for 2018 (see explanations below)
* = Only apply to vehicles with gross wehicle weight rating of 10,000 |bs. or greater.
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Dr. Jonathan Walker
USDOT

For Safer Transportation
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NYCDOT SCHEDULE

Environment

@

Technical

Is the concept ready for Does the system
deployment? function as planned?

PHASE 1
(12 months) PHASE 2

Y
PHASE 3

Maintain/Operate Pilot

Progress Gate Progress Gate

L

) )

Sep Sep

CV tech integrated into
operational practice

Routine Operations
(ongoing)

Post-Pilot Operations

transition

1 1 Tampa (THEA)

Dec

(‘l Y U.S. Department of Transportation



* Transition from research and development to practical
sustainable deployment of CV infrastructure and
applications

* Provide a roadmap for future deployers:

» CV Pilots utilized the Systems Engineering Process to
lead and inspire future developers of connected
vehicles

» CV Pilots produced a common documentation set for
reference by future deployers

» CV Pilots demonstrated their devices are interoperable

K CITY c 3
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CV Pilots Interoperability Test

» Dates/Location:
o June 25 — 28, 2018 at FHWA Turner-Fairbank Highway Research Center (TFHRC)

= Participating Organizations (63 attendees in total):

O

USDOT, technical support contractor (Noblis), Saxton Laboratory (STOL) contractor
(Leidos)

New York City Pilot: NYCDOT and Transcore

Tampa Pilot: THEA, HNTB, Siemens, CUTR and Brandmotion

Wyoming Pilot: ICF and Neaera Consulting Group

OBU/RSU Vendors: Commsignia, Danlaw, Lear, Savari, Siemens and Sirius XM
Others: Certification (OmniAir), Independent Evaluator (TTI), Photographers (BAH)

Video: https://youtu.be/0dja4B9gCSU



https://youtu.be/0dja4B9qCSU

NYCDT CV Project Goals and

Accomplishments

Dr. Mohamad Talas
NYCDQT

NYC Connected Vehicle Project Q U.S. Department of Transportation 17
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= Support the Vision Zero initiative by providing drivers with
Information regarding potential safety situations

» Provide the opportunity for selected NYC fleets to be early
adopters of this safety-focused technology

= Create a CV technology deployment to inspire spreading the
technology throughout North America

= Support the overall CV technology implementation by
providing project experience, benefits, and feedback
regarding the challenges and opportunities for implementing
this technology in a dense urban environment

K CITY c 3
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- NYC CV Infrastructure

* |Infrastructure: 450 Roadside Units
(RSU)

» Vehicles: 2800+ increasing to 3000 @ inccatesatieast coe
« Safety applications: 13 u

» QOperations applications: 8

« Thisis a large-scale deployment with Cross Town Additions
challenges:

« Location accuracy — urban
canyons

* RSU density
» Application arbitration/interference

« DSRC media only — channel
management

* First full-scale security deployment

» Security boundary expanded to
include all ITS communications

» Utilize edge computing concepts to
minimize bandwidth

Instrumented Avenues

Q
<©" Brooklyn
Brldgg ®

¢®s BROOKLYN

Tillary St‘et

Flatbush Avenue

Grand Army Plaza

For Safer Transportation
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Fleet Weekly Operations

VMT 4,138,000
Hrs 277,000
2500 - BSM Generated 15,967,000,000

BSM Evts/Ops Used 26,000,000
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Date
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Project Accomplishments

= |nfrastructure installation of RSU and OBU/ASD

= Proven operational concepts for managing CV devices

Improved CV device operations with improvements in the areas of:

n Location accuracy
» Safety applications
o Security operations
- Communications

» Spectrum utilization

Extensive project deployment lessons are contributing to further

standards evolution and procurement guidelines

TY c 3
NYC Connected Vehicle Project Q U.S. Department of Transportation 21
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NYC Connected Vehicle Project

For Safer Transportation

David Benevelli
JHK Engineering

Q U.S. Department of Transportation
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Manhattan South Crashes

Additional Information | About

Patrol Borough: Citywide v Precinct: Manhattan South v NYP D T ff. St t
TrafficStat Book Week of 06/28/21 - 07/04/21 Incident Map ©  Sort: Collision Type v  ChartStyle: Bar =
Week to Date 28 Day Year to Date Collision Type - 28 Day
o 50o0 % Chg S 3050 %chg 2021 o % Chg Total Collisions - Manhattan South - 06/07/21 - 07/04/21
SIDE SWIPE (SAME DIR) 245
Total Collisions 17 125 64% 643 386 666% 3,474 4487 226%
REAR END 125
Collisions w/ Injuries 42 49 143% 202 141 433% 1,108 940 179% UNKNOWN 102
Total Injuries 45 60 -250% 230 167 377% 1,297 1,105 174% LEFT TURN (SAME DIR) [l
R LEFT TURN (SAME DIR)
Occupant Injuries 27 31 129% 19 93 280% 676 607 1M.4% il
HEAD ON 29
ian Iniuri 9 9 ; 9

Pedestrian Injuries ] 7 286 % 46 17  1706% 298 246 211% LEFT TURN (OPP DIR) 28
Bicycle Injuries ] 22  591% 65 57 14.0 % 323 252 282 % RIGHT TURN (SAME DIR) 28

SIDE SWIPE (OPP DIR) 18
RIGHT TURN (OPP DIR) § 7
Timeline: Daily v Chart Style: Line v =

Timeline - 28 Day
Total Collisions - Manhattan South - 06/07/21 - 07/04/21
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This page displays the NYPD's Traffic statistics as recorded in the TrafficStat book. TrafficStat periods run Monday through Sunday. All figures reflect statistics from the end of the most recent TrafficStat period. The data and information on this website is for informational purpases only.Only the first 5,000 records associated with any given field will be mapped, but all of the data will be available in the analytics panels. For best
mapping senices, select a specific Patrol Borough or Precinct

The data present this page are preliminary and subject to change. Reasons for this may include re-classifications of deaths later determined to be unrelated to traffic collision, or delays in determining 2 death from traffc collision that occurred on a date subsequent o the actual crash. A comparison of current and previous year data may not be vald or statistically meaningful

R of Aathrct of 2015 & Bk Bave bhen recios2ined o bhogole than motor vehicles. E-Bike riders are therefore no longer counted a: " but as "Bicycle Injuries”. This has had the effect of increasing "Bicycle Injuries” and decreasing

4-week period ending July 4, 2021 Total: 643

NYC Connected Vehicle Project ment of Transportation 23
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~—| NYC Connected Vehicle Project

CV Applications - 1

Vehicle-to-Vehicle (V2V)
Safety Applications

» Forward Collision Warning FCW
= Emergency Electronic Brake Light EEBL
» Blind Spot Warning BSW
» Lane Change Warning/Assist LCA

» Intersection Movement Assist IMA

= Vehicle Turning Right in Front of Bus Warning VTRW

Q U.S. Department of Transportation 24
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CV Applications - 2

Vehicle-to-Infrastructure (V2I)
Safety Applications

* Red Light Violation Warning RLVW

» Speed Compliance SPDCOMP

= Curve Speed Compliance CSPDOMP

» Speed Compliance/Work Zone SPDCMPWZ
= Oversize Vehicle Compliance OovC

o Prohibited Facilities (Parkways)
o Over Height

» Emergency Communications and Evacuation Information (Using the
traveler information features) EVACINFO

~—| NYC Connected Vehicle Project
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_CV Applications - 3

Other Applications
» Pedestrian in Signalized Intersection Warning PEDINXWALK

= Mobile [Visually Impaired] Ped Signal System PED-SIG
» CV Data for Intelligent Traffic Signal System  I-SIGCVDAT

Operations, Maintenance, and Performance Analysis

= RF Monitoring RFMON

= OTA Firmware Update FRMWUPD

» Parameter Up/Down Loading PARMLD

» Traffic data collection TDC To Meet USDOT
= Event History Recording EVTRECORD | Requirements for
= Event History Up Load EVTCOLLECT L BenefitAnalysis

~—| NYC Connected Vehicle Project
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CV Safety Applications Video

NEW YORK CITY

NYC Connected Vehicle Pilot
For Safer Transportation

WWW.CVp.nyc
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NYC CV Pedestrian Signal

Application
Dr. Kaan Ozbay
NYU

NYC Connected Vehicle Project

For Safer Transportation

Q U.S. Department of Transportation
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Pedestrian Signal Application

9\ PED-SIG: Mobile Accessible Pedestrian Signal System
(W Advancing Social Equity with CVs

Assist visually impaired pedestrians in
safely crossing the streets

« Equip 25+ pedestrians with
a Personal Information
Devices (PID)

* Field tests with predefined
routes

* Obfuscate, encrypt, and
transmit data to secure
servers to protect privacy

» Learn the participants’
experiences through the
CV-equipped intersections

21« NYC-CV Pilot
- Mobile Accessible Pedestrian Signal System

The NYC Connected Vehicle Pilot will deploy
two pedestrian oriented applications. One of
them is to support visually impaired
pedestrians

The application will be implemented using
a portable personal device which supports
cellular operation

NYC Connected Vehicle Project Q U.S. Department of Transportation 29

For Safer Transportation




Visually Challenged Pedestrian

Application Context Diagram

« Encrypt the collected data and
transmit the encrypted data to
a configured IP address
through the broad-band carrier

service

Participant
coordination
and support
Transmit
obfuscated
data
Database
management
Performance
Evaluation

NYC Connected Vehicle Project

For Safer Transportation

Support System

Application
vendor

Mobile application

development and testing

« Connected Vehicle

Pedestrian
Information
Input

Roadside Unit
(RSU)

Data for performance evaluation

4G/LTE [Commercial Service]

[4]
PED application v

downloaded and managed

TBD [4G/LTE]

Recruitment, Consent, & Survey

Materials which includes Pll data
this raw data is not to leave NYU)

Q U.S. Department of Transportation 30

USDOT Systems

B :

Data exported to
the Public TBD

NYCDOT TMC
Connected Vehicle

Wireless | f [&[ o Support Systems
o [ ( . Includes Benefit
Traffic Digi & Q’ Analysis
Controller NYCWIiN —_— — — % ——— g
Reliability
B Performance

Data Public Data

Secure
Connection
[VPN]

for project

team (CSI)
analysis and
export to IE .

NYU: NYCDOT IRB
Application Server I
Support Systems

PED Application
Developer and
Equipment
Supplier

l'____

P————

NYU: IRB IE

1

NYU: Sanitize &|
| Aggregate for
Export
| Database for Restricted
| Researchers Analysis



Pedestrian Signal Application

Data necessary for the PED-SIG application: Aggregated Performance

" PID Operations Logs Measures for the PID /

* Field test observatlops PED-SIG Application

» Pre- and Post Experiment Survey

Pedestrian Crossing Speed and

Challenges in testing the PED-SIG application sloeie losel e

in NYC urban environment Pedestrian Crossing Waiting

« COVID-19 pandemic impacts: New precautions will Time
need to be taken. Proposed solution: Follow
COVID-19 mitigation strategies required by local
research sites

« Smartphone-based issues: For example, the digital
compass needing recalibration when the phone is
near a large metal object in the environment.
Proposed solution: Designed routes with multiple
batches of participants + field tests accompanied by when Walk Phase is On
IRB-certified NYU researchers to ensure safety

PID Compliance Rate

Inadequate Crossing Time

Pedestrian Crossing Violations

Time to Step into the Crosswalk

Times Out of Crosswalk

NYC Connected Vehicle Project Q U.S. Department of Transportation 31
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NYC CV Stakeholder
Participation
Eric Richardson

NYC DCAS

NYC Connected Vehicle Project

For Safer Transportation

Q U.S. Department of Transportation
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NYC Fleet Participating Agencies

Department of Transportation
(DOT)

Parks Department (Parks)
Department of Corrections (DOC)
Department of Buildings (DOB)

Dept. of Environmental Protection
(DEP)

Dept. of Homeless Services (DHS)

Taxi and Limousine Commission
(TLC)

Human Resources Administration
(HRA)

Administration for Children's
Services (ACS)

Dept. of Design and Construction
(DDC)

NYC Connected Vehicle Project

For Safer Transportation

Housing Preservation &
Development (HPD)

Office of Chief Medical Examiner
(OCME)

Dept. of Education (DOE)

Dept. of Health and Mental Hygiene
(DHMH)

Office of Emergency Management
(OEM)

Dept. of Consumer Affairs (DCA)

Dept. of Info. Tech. & Telecom.
(DOITT)

Q U.S. Department of Transportation 33



~ Safe Fleet Transition Plan

NYC Connected Vel
For Safer Transpo

High vision truck cabs where
competitively available and
operationally feasible *°

Tier 2
Best Practice Technologies

Pedestrian AEB for medium- and
heavy-duty vehicles where
available [Class 3-8) * ¥

Tier 3
Exploratory Technologies
Alcohol touch ignition interlock ¥

Additional mirrors/lenses where

applicable including Fresnel lenses
-

Blind spot monitors

Cell phone physical or app-based
lock box/ docking station ignition
imteriock ¥

Appropriate technologies and

Enhanced Seat Belt Reminder

Seatbelt assurance ignition

and Pedestrian Collision Warning
[PCW) for Class 1 and 2

technigues to see behind vehicle, systems [ESBRs) interlock systems ¥
such as but not exclusive to backup

cameras

Forward Collision Warning [FCW) Mavigation systems Surround cameras *

Automatic Emergency Braking
[AEB] for light-duty wehicles [Class
1-2) with Advanced Pedestrian
Monitoring as preferred option
where available ¥

Power mirrers and heated mirrors *

Turning alarms *

Automatic headlights where
available

Speed governors * 3

Universal design

Enhanced truck rear underride
guards *

Connected vehicle, or vehicle-to-
wehicle [V2V], commumnication

tedmulngv

Rear Automatic Emergency
Braking [AEB) for light-duty
vehicles [Class 1-2) ¥

Safety lights for work trucks, such
as but not exclusive to side-visible
turn signals and roadwork lights
[amber]

Broadband backup alarms +

Intelligent Speed Assistance [ISA) ¥

Side underride guards * consistent
with Local Law

Rear Automatic Emergency
Braking [AEB) for heawy-duty
wehicles with air brakes * ¥

Automatic Emergency Braking
[AEE] for medium- and heawy-duty
vehicles [Class 3-8) * 3

Self-adjusting volume backup
alarms +

Forward Collision Warning [FCW)
and Pedestrian Collision Warning
[PCW) for Class 2 and above

Telematics to enable utilization,
collision, speed, and safety
reporting, among cther uses

External Cameras and Recording

Warning decals *

Training where feasible in
appropriate use of technologies

Mote: Entries in bold are potential updates for 2018 [see explanations below)

# = Only apply to wehicles with gross vehicle weight rating of 10,000 |bs. or greater.

Transportation
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NYC in Real Time

telematics

NYC in real time

New York's new telematics command centre

is not only transforming fleet management, it is
also improving the delivery of direct services and
enhancing core operations, writes NYC Chief Fleet

Author : :
Officer Keith Kerman.

Keith Kerman
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NYC Fleet Show: CV on Display

NYC Parks

32™ ANNUAL
EQUIPMENT
& VEHICLE
SHOW

Rescheduled Date:
Wedneosday, Septomber 22,

am to 2pm

Rain Date: Friday, September 24

Flushing Meadows Corona Park,
Queens, by the Unisphers

NYC Fleot

NYE DCAS

Citywide Administrative Services

MEW VORK CITY
% | NYC Connected Vehicle Project

For Safer Transportation

This show highlghts vendors who support NYC's

Clsan Flest and Vision Zero initiatives, as well as daily
operations. We will have vendors offering a wids array of
products to improve vehicle safety including camersas.
truck side guards, systems to track and managse flests,
and systams to avoid or mitigate coilisions. The show
also highlights vehicles and equipment with aiternative
fuels and emissions reducing technologies, along with
the latest in light and heavy-duty vehicies, trucks,
horticultural equipment, tools, fiset sarvices, and mors.

Free to all exhibitors and atteixiees.
RSVP forms will be avaidable soon at

01 f=ira /i p—

Pyl Accessibility Questions?
q‘ Contact DCAS Accecsibility at 212-386-0256, or
L accessibility@dcas.nyc.gov by

Wednesday, September 15.

#ONENYC

VISION
ZEROQ

nyc.goveisionzen

Q U.S. Department of Transportation 36



NYC CV erformance |

Measurement
Keir Opie
Cambridge Sstematics

B R ELE Q U.S. Department of Transportation 37
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/\..ti\
~ Performance Measurement Program =

~—| NYC Connected Vehicle Project

» Safety is Job #1.

*Once alerts are activated in a vehicle, they won’t be silenced.

» User Needs related to Performance Measurement
=*Maintain privacy of users throughout pilot and data collection
*No enforcement
=No driver evaluation

» Consider impacts of CV data combined with data from
other sources.

= Approach to collecting the performance information.

= Approach to using data collection bins of performance
iInformation.

= Control Group vs. Treatment Group

@ U.S. Department of Transportation 38

For Safer Transportation



Performance Measures

Manage Safety, Dlscourage Speed Compliance
Speeds Mobility Spot
Speeding
FHWA-JPO-16-302
[TEGETTY Safety Improve Truck Curve Speed
Speeds safety Compliance
Connected Vehicle Pilot
Deployment Program Phase 2
Safety Improve Work Speed Compliance /
Zone Safety  Work Zone
Performance Measurement and
Evaluation Support Plan —| CE LT
Vehicle to EEBL
1 Vehicle BSW
NeW York Clty Accidents LCwW
IMA
2 7 Safef Reduce Red Light Violation
www.its.dot. gov/index htm W Accidents at Wamir?g
FINAL REPORT — January 13, 2020 High Incident
Updated: March 31, 2021 Intersections.
Safety Reduce Bus  Vehicle Turning
FHWA-JPO-16-302 Incidents, Right in Front of Bus
Improve Warning
Safety
Safety Improve Pedestrian in
Pedestrian Signalized Crosswalk
Safety on Warning
Heavily
Traveled Bus
Routes
Safety Improve Mobile Accessible
Safety of Pedestrian Signal
Visually and System (PED-SIG)
Audibly-
impaired
pedestrians
‘ Safety Address Oversized Vehicle
(v Bridge Low Compliance
Clearance
U.S. Department of Transportation Eses B
e Truck Route
Restriction
Mobility  Inform Drivers Emergency
Communications and
Evacuation
Information
Mobility Replace Intelligent Traffic
Legacy Signal System
Measurement Connected Vehicle
s Data
(I-SIGCVDATA)
System Ensure NA

Operation Operations of
s the CV
Deployment

NYC Connected Vehicle Project

For Safer Transportation

5

10

1a. Number of stops (average and distribution measures)
1b. Speeds (average and distribution measures)

1c. Emissions

1d. Reductionin speed limit violations

1e. Speed variation

1f. Vehicle throughput (average and distribution measures)
1g. Driver actions and/or impact on actions in response to
issued wamings

2a.Speed related crash counts, by severity
2b_Vehicle speeds at curve entry

2c. Lateral acceleration in the curve

2d. Driver actions and/or impact on actions in response to
issued wamings

2e.Number of curve speed violations at each instrumented
location

3a. Speed in work zone (average and distribution measures)
3b. Speed variation (distribution) at work zone

3c. Number of vehicle speed limit violations in variable speed
Zzone areas

3d. Driver actions and/or impact on actions in response to
issued wamings

4a. Fatality crash counts

4b. Injury crash counts

4c. Property damage only crash counts

4d. Time to Collision (vehicle to vehicle)

5a. Red light violation counts

5b. Time To Collision (vehicle to cross vehicle path) at the
intersection

5c. Driver actions and/or impact on actions in response to
issued wamings

6a. Right-tuming related conflicts

6b. Time to collision (vehicle to bus)

6c. Number of wamings generated

6d. Driver actions and/or impact on actions in response to
issued wamings

7a. Pedestrianrelated crash counts, by severity

7b. Number of wamings generated

7c. Pedestrian-related conflicts’hard braking events

7d. Time to collision (vehicle to pedestrian)

Te. Driver actions and/or impact on actions in response to
issued wamings

8a_Qualitative Operator Feedback
8b. Pedestrian Crossing Speed and Crossing Travel Time:
8c. Times Out of Crosswalk

| Waiting time at intersection for crossing

. Number of Warnings generated
- Number of truck roite violations

Number of vehicles receiving information when generated

11a. Segment speed (average and distribution measures)
from CV compared to legacy detection systems

11b. Travel time (average and distribution measures) from CV
compared to legacy detection systems

System performance statistics (system activity, down time,
radio frequency monitoring range on ASD's and RSU's,
number of eventwamings by app)

Category el CV Application H Performance Measure Metrics Question for Evaluation

Does speed limit adherence increase and speed
variability decrease within the vehicle fleeton a
given study roadway segment for a given time
period (cycle length basis) from the Before period
to the Pilot period, and from control group to the
treatment group?

Is this accompanied by an overall increase,
decrease or no change in average segment
speed?

Do the number of curve speed violations on each
applicable studied roadway segment decrease
from the Before period to the Pilot period, and
from control group to the treatment group?

Do the number of work-zone speed violations on
each applicable studied roadway type decrease
from the Before period to the Pilot period, and
from control group to the treatment group?

Do the number of reportable crashes decrease
from the Before period to the Pilot period, and
from control group to the treatment group?

Do the number and severity of red-light violations
at each studied intersection decrease from the
Before period to the Pilot period, and from control
qgroup to the treatment group?

Do the number of bus / right turn vehicle crashes
decrease from the Before period to the Pilot
period, and from control group to the treatment
group?

Do the number of pedestrian related crashes
decrease from the Before period to the Pilot
period, and from control group to the treatment
group?

Does the mobile app improve participants’
perceived safety when crossing signalize
intersection?

Do the number of low clearance violations
decrease from the Before period fo the Pilot
period, and from control group to the treatment
group?

Do CV vehicles receive the information warnings
when generated?

Do the CV based mobility metrics compare
favorably to legacy detection systems or provide
better information?

Does the system operate reliably?
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CV Event Records

» Data from ASD/OBU to
time period surrounding
a warning issued

= Detailed information:

o ldentifies exact time and
precise location

o Records detailed vehicle
trajectory and movement

» Data retention keeps
data from event until it
can be transmitted to
the TMC

~—| NYC Connected Vehicle Project

For Safer Transportation
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CV Event Obfuscation Process

NWS DSNY TRANSCOM @ TRANSCOM Field Collected

CV Event Record

Weather PlowNYC Link TMC Events
Data Data Conditions Records

‘ Discard after

verification
A

Fuse Data

Fused Field Collected

CV Event Record |
., Discard after
: — verification
Time & Location Bins N
and Obfuscation :
Obfuscated Field Collected
CV Event Record |
Verify,
‘ . then discard
Uploadto NYC CVPD earlier
ITS DataHub Performance Eval. versions

NYC Connected Vehicle Project Q U.S. Department of Transportation 41
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Raw ASD Actlon Log Data Obfuscated ASD Action Log Data

Warning at: t=0

Obfuscate
Time and Location
Ry

Warning at time=0
(0.000, 0.000) feet

@
S
9
S

3

o@

s

. Obfuscatlon process to scrub precise time and

location data
* Relative details retained

* Non-obfuscated data will be destroyed
following the obfuscation process

NYC Connected Vehicle Project

For Safer Transportation

MAP data
5PaT data

Event vehicie

Nearby vehicle 1
Nearby vehicle 2
Nearby vehicle 3
R Nearby vehicle 4

Q U.S. Department of Transportation
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Speed Blind Spot Warning  Emergency Electronic Forward Collision

MAY 202 1 Compliance/ 243 Brake Light Warning Lane
Work Zone 32 2946 Change

435 Warning
254

14,520 Total Fleet Events
2640 Installed Venhicles
May VMT: 957,000 (Est)
May Hrs: 66,000 (Est)

Includes Both Silent and
Active Alerts

Notes:

Intersection
Movement
Assist

588

Vehicle Turning
Right in front of
Bus Warning
0

Emergency
Communications
and Evacuation

n Disregards early ASD firmware '”f°;22“°”
versions Curve Speed
- Disregards Test Vehicle Events Compinee

o Includes Events passing error

Oversize Vehicle

tests Compliance
Speed Compliance 104
o Includes Treatment and Control 8606
. Pedestrian in Signalized
Vehicles Red Light Violation Warning (Ienti?sgi?igr]l V\l/%r:ﬁi:nge

255 1

NYC Connected Vehicle Project Q U.S. Department of Transportation 43
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FCW Events

* May 2021 Events

ted Vehicle Project ;
P Q U.S. Department of Transportation 44
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SPDCOMP Events

* May 2021 Events
»\V2I| areas only

_ 250

TY - N
NYC Connected Vehicle Project (‘ U.S. Department of Transportation 45
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100

75

50

25

Obfuscated Event Analysis

Sample: EEBL Warning

“|timeTeCrash = 5

recordingROl = 300
minSpdThreshold = 4

e Host A Target

Warning Issued in
Host Vehicle at:
(X)Y) = (0, 0) meters
time = 0 seconds

Time: £

—6—-5-4-3-2-101 2 3 4 5 6 7 B 9 10

P

A

Mo,

T
100

NYC Connected Vehicle Project

For Safer Transportation

35 =
e Host A Target
30 - \
N
25 - -“\/
20 =
15
10 =
S -
0 -
I 1 1 I 1 I 1 1 I 1 I 1 I 1 1 I 1 I
—-7-6-5-4-3-2-101 2 3 4 5 6 7 8 9 10
e Host A Target A
1 -
A }"‘
A A
°7 J‘ 'h
_1 - %f
Target ahicle ;
5 Rapid ' 4 *
Deceleration ~A A
Al &
3 -
at
4 - T
1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1
—-7-6-5-4-3-2-101 2 3 4 5 6 7 8 910

Speed (mph)

Long Accel (m/s/s)
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h ttps [lwww.1ts.dot. 0 ov/data @ rensportation.gov

ITS DataHub Home  About  Resources  Community  Search  View On GitHub @

Intelligent Transportation Systems —

https://data.transportation.qov/
stories/s/Connected-Vehicle-

Pilot-Sandbox/hr8h-ufhg#new- oy
york-city-dot-(nycdot)-pilot

discover CV Pilot Open Da

can access them to support your projects.

https://data.transportation.gov/

stories/s/Connected-Vehicle- RECOMMENDED DATASET SEARCHES
Pilot-Sandbox/hr8h-ufhg#cv-

S l
pilot-data-sandbox /A

Connected
Vehicle
Message

Event data in the Sandbox
updates weekly

For Safer Transportation
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https://www.its.dot.gov/data
https://data.transportation.gov/stories/s/Connected-Vehicle-Pilot-Sandbox/hr8h-ufhqnew-york-city-dot-(nycdot)-pilot
https://data.transportation.gov/stories/s/Connected-Vehicle-Pilot-Sandbox/hr8h-ufhq#cv-pilot-data-sandbox

Data Files & Events
Dashboard

9% of Event Type fram Past 7 Days

[Adiust Date Range to Filter Charis Sslow

Treemap From 1/1/2021

Daily Vshicles Reporting

Al AAMRNRAA A

Number af January 1, 2021 %0 J

‘%%@%$+

Y~ NYC Connected Vehicle Project

For Safer Transportation

icle Project Sightings by RSU
: Dashboard

B

ber of Sightings b
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NYC DOT Website: CVP.NYC

NYC Connected Vehicle Project EVE nt Dat
For Safer Transportation
May 2021

# of Event Files Uploaded by Type

Return to Home Page

EXYOKCSH NYC Connected Vehicle Project
For Safer Transportation

G Select Language ¥

Project Scope  CV Safety Apps  Project Status  PressReleases FAQs  Contact Us

cspdomp

5.6%

#ofFiles

May 2021

Connected Vehicle technology is coming to the streets of New. York City! This technology
holds the potential to make our streets safer and smarter. > Event Description

olation Warning

B spe=d Compliane
- Forward Collision Waming
. Intersection Moveme:
=ed Compliance
. Speed Compliance in Work Zone

Emergency Communications and Evacuation Information

Assist hicle Compliance - Height Clearance Limit

Curve Cy Elex

ctronic Brake Light

. Lane Change Warning

NYC Connected Vehicle Project Q U.S. Department of Transportation 49
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CVP.NYC

NYC CV Project Lessons

Bob Rausch
JHK Engineering

NYC Connected Vehicle Project

For Safer Transportation
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Stakeholder privacy concerns vs. USDOT desire for broad evaluation data

Stakeholder requirements to avoid distracting “cockpit” displays
Density of Roadside DSRC Transponders (RSU)

o ~76 M for short blocks DSRC — Nominal 300M

o ~200 M for the long blocks (between avenues)

Bandwidth limitations of the wireless backhaul (RSU to TMC)

Ongoing maintenance and support (in-vehicle and infrastructure) of the large-
scale deployment (3,000 Vehicles and 450 RSUSs)

*Security Credential Management System

SCMS* for all applications & DSRC Over-the-air (OTA) certificate distribution
OTA [DSRC] data collection — bandwidth limited

OTA [DSRC] software updates

OTA [DSRC] parameter management

Location accuracy in the urban canyons (both relative V2V and absolute V2I)

NYC Connected Vehicle Project @ U.S. Department of Transportation 51
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L essons Learned

= Location accuracy remains a challenge in the urban canyon
environment. Urban location accuracy requires more than GPS.

= Grade separation is a challenge in dealing with elevation element of
location accuracy. Elevation is an essential component of the safety
applications in the urban environment.

= The number of FCW and SPDCOMP events dominate the data collected and
tend to skew any analysis of events spanning multiple types.

= Breadcrumb were essential to analyzing anomalies and operational
Issues.

= O&M data collected confirms RF data reception ranges impact OBU & RSU
device loading due to device density.

= Need to collect additional data: Until we began analyzing events, we
couldn’t determine that there is additional information that would make
analysis easier. For example, for RLVW, adding the specific intersection
identification triggering the alert in the event header would make analysis
easier. Also, when analyzing BSMs, the MAP/SPaT/TIM being heard would
impact interpretation of driver behavior.

NYC Connected Vehicle Project Q U.S. Department of Transportation 52
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NYC ITS Sub Regional
Architecture

Dr. Arthur O’°Connor

For Safer Transportation
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NYC Sub Regional Architecture

= NYC CV Pilot program successes

= NYC CV Pilot’s relationship to the ITS Sub
Regional Architecture

» Urban environment model experience

= Next steps

Q U.S. Department of Transportation 54




NYC Connected Vehicle Project

For Safer Transportation

Dr. Mohamad Talas
NYCDOT

Q U.S. Department of Transportation
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NYC CV Team Members

» USDOT Team

* NYCDOT Team

" NYC DCAS Team
* NYC Fleet

» Consulting Team
- JHK Engineering (TransCore)
» Cambridge Systematics
o KLD Engineering
o University Transportation Research Center (UTRC)
o New York University (NYU)

K CITY c 3
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Questions?

Dr. Mohamad Talas
NYCDOT

NYC Connected Vehicle Project

For Safer Transportation
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STAY CONNECTED

Join us for the Getting Ready for Contact for CV Pilots Program:
Deployment Series - Kate Hartman, WYDOT Site AOR
= Discover more about the CV Pilot Kate.Hartman@dot.gov
Sites = Jonathan Walker, NYCDOT Site AOR
» |Learn the Essential Steps to CV Jonathan.b.Walker@dot.gov
Deployment = Mohamad Talas, NYCDOT CVPD
= Engage in Technical Discussion Project Manager

MTalas@dot.nyc.gov

CV Pilot Sites Document Repository
http://www.its.dot.gov/pilots/cv pubs.htm

Website: http://www.its.dot.gov/pilots Please visit the CV pilots website for the
Twitter: @ITSIJPODirector recording and the briefing material of the
Facebook: previous webinars:

http://www.its.dot.gov/pilots/technical assistan
ce events.htm

https://www.facebook.com/USDOTResearch

e U.S. Department of Transportation 58


http://www.its.dot.gov/pilots
http://www.twitter.com/ITSJPODirector
https://www.facebook.com/USDOTResearch
mailto:Kate.Hartman@dot.gov
mailto:Jonathan.b.Walker@dot.gov
mailto:MTalas@dot.nyc.gov
http://www.its.dot.gov/pilots/cv_pubs.htm
http://www.its.dot.gov/pilots/technical_assistance_events.htm

