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WHAT TO EXPECT IN THIS SESSION

 Connected Vehicle Pilot Deployment Program Overview

□ Summarize progress-to-date in the Connected Vehicle Pilot Deployment Program

□ Describe the deployment status of each of the three pilot sites

Measuring Success

□ How each site plans to measure the effectiveness of the connected vehicle 
technology

□ How they will baseline their current traffic situations

□ How each of the applications performed in real-world settings

NYCDOT WYDOT USDOTTampa 
(THEA)
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SESSION AGENDA

 6:00 – 6:15 PM Introduction and CV Pilots Overview
Jonathan Walker, Program Manager, Research and Demonstration, ITS 
JPO, USDOT

 6:15 – 6:35 PM Wyoming DOT Pilot Deployment
Deepak Gopalakrishna, Principal, ICF

 6:35 – 6:55 PM Tampa (THEA) Pilot Deployment
Bob Frey, Planning Director, Tampa Hillsborough Expressway Authority 
(THEA)

 6:55 – 7:15 PM NYCDOT Pilot Deployment
Keir Opie, Principal, Cambridge Systematics

 7:15 – 7:30 PM Q&A



4U.S. Department of Transportation

CV PILOT DEPLOYMENT PROGRAM GOALS
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THE THREE PILOT SITES

 Reduce the number and severity of adverse weather-related incidents in the I-
80 Corridor in order to improve safety and reduce incident-related delays.

 Focused on the needs of commercial vehicle operators in the State of Wyoming.

 Alleviate congestion and improve safety during morning commuting hours.
 Deploy a variety of connected vehicle technologies on and in the vicinity of 

reversible express lanes and three major arterials in downtown Tampa to solve 
the transportation challenges.

 Improve safety and mobility of travelers in New York City through connected 
vehicle technologies.

 Vehicle to vehicle (V2V) technology installed in up to 8,000 vehicles in Midtown 
Manhattan, and vehicle to infrastructure (V2I) technology installed along high-
accident rate arterials in Manhattan and Central Brooklyn.

Wyoming DOT

New York City DOT
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CV PILOT DEPLOYMENT SCHEDULE

Is the concept ready 
for deployment?

Concept Dev. Design/Build/Test

Progress Gate Progress Gate

PHASE 1
(up to 12 months)

PHASE 2 PHASE 3
(minimum 18 months)

transition

COMPLETED

Post-Pilot Operations

Routine Operations
(ongoing)

Sep
2016

Sep
2015

Does the system 
function as planned?

Sep
2018

Dec
2019

CV tech integrated into 
operational practice

Apr 2019 
(tentative)

Oct 2020
(tentative)

Maintain/Operate Pilot

Last updated: August 2, 2018
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Wyoming DOT Pilot Deployment

Deepak Gopalakrishna
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INTERSTATE 80 CORRIDOR

 I-80 in Wyoming is one of the 
busiest freight corridors in the region
o More than 32 million tons of freight 

per year. 
o Truck volume is 30-55% of the total 

traffic on an annual basis—can be 
as much as 70% on a seasonal 
basis.

 Difficult environment and terrain
o Elevations above 6,000 feet across 

the entire corridor.
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CONNECTED VEHICLE PILOT
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WYDOT CV PILOT: WHERE ARE WE TODAY?

RSUs

• 60 RSUs of 77 total on the road.
• RSUs are enrolled in the production SCMS.
• RSUs and TMC servers and data warehouse are monitored for M&O 

in production.

OBUs
• 25 vehicles equipped of 400.
• OBUs are enrolled in the production SCMS.
• 23 Pilot Drivers trained.

Applications
• Forward Collision Warning, Distress Notification, Event Logging, and 

Traveler Information Messages are complete.
• Applications for Over the Air (OTA) updates are being finalized.

TMC Systems in 
Production

• Operational Data Environment (i.e. CV Data Manager).
• Pikalert (Road Weather Expert System).
• Truck Parking.
• Distress Notification Alerts.
• Data transfers to the SDC and Public Data Hub.
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KEY ISSUES IN MEASURING SUCCESS

• 400 equipped vehicles to cover 402 miles and 
over 14k AADT.

Limited number of 
vehicles

• Privacy concerns limit the type of data that 
can be collected.Limited information

• Storage capacity and transfer speed limit the 
amount of data collected and shared.

Limited OBU 
capacity

• Most of the vehicles are from private sector 
partners, limiting our access to them.

No home base for 
most of our vehicles
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WHAT ARE WE DOING ABOUT THIS?

Efficient logging 
of event data

Constant 
monitoring of 
equipment

Optimized data 
flow and 
analysis

Use of Analysis, 
Modeling and 

Simulation Tools
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CORE PRINCIPLES

Learn early and often

Make immediate adjustments

Minimize disruption to our drivers and fleet 
partners

Be open with our data
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EVENT LOG

 Event Logs on the OBU are build 
for the following:
o BSM during event
o BSM every 30 seconds
o TIM reception (SAT and RSU)
o Distress Notification
o Updates
o Driver Alerts (TIMs, FCW, DN)

 Rotate at 100k in size, then zipped 
and sent to TMC when RSU is 
available

 Built with binary log file using 
ASN.1 where possible.

Event
10 seconds after 10 seconds before

Rolling Data Log

Purged data
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Day to Day Performance
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DAY TO DAY PERFORMANCE MONITORING

Are the RSUs working?

What are we currently posting on our 
RSUs?

How many vehicles passed by the 
RSUs?

How are our TMC systems working?
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CV MONITOR

 The CV monitor is used to 
monitor RSUs in real-time.

 Provides the status of 
communication, vehicle 
counts, posted TIMs and 
other information.

 A specialized version with 
an enhancement allows 
authorized people to apply 
firmware updates to RSUs. 

 Publicly available 
https://wydotcvp.wyoroad.i
nfo/CVM/.

https://wydotcvp.wyoroad.info/CVM/
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DEMO – CV MONITOR
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Measuring Impacts
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MEASURING IMPACTS

Define 
Objectives

•Eight (8) 
objectives 

Define PMs 
for 

Objectives

•21 PMs 
across all 
objectives

Define 
Baseline

•Identify pre-
deployment 
conditions

Define Data 
Collection & 

Analysis

• Road Condition
• Speed
• Driver Survey
• Crash
• …
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REAL-TIME DATA FLOW

Vehicle to RSU RSU to TMC Processed at 
ODE

To Data 
Systems

TMC
ODE

TMC Data Warehouse
Secure Data Commons
Public Data Hub
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DATA MANAGEMENT

Data 
Sources

Operational 
Data 

Environment
(Controlled)

Secure Data 
Commons

(Controlled)

Situational Data 
Warehouse

(Public)

Research Data 
Archive
(Public)

TMC Warehouse
(e.g., TMC) Independent 

Evaluators

3rd Party 
Developers & 
Researchers

CV Vendors 
& Deployers

Programmatic privacy protection and data fluidity enable rapid innovation, now and in the future
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UTILIZING THE SECURE DATA COMMONS

USDOT Proof of Concept
Secure Data CommonsReal Time 

CV Data

Batch-
uploads of 

other 
transport-
tation data

Analysis Tools 
for WYDOT’s 

own evaluation 

Support for the 
Independent 
Evaluation 



24U.S. Department of Transportation

SDC CV DATA ANALYSIS TOOLS

 Grants easy access to customized 
data queries for BSM and Driver 
Alert data.

 Allows for auto report generation 
for speed, V2V and V2I datasets.

 Facilitates data export from Secure 
workstation for sharing and 
publishing results.

 Multiple Types of data can be 
superimposed on to one another to 
reconstruct road events for 
analysis.
 BSM Data
 Driver Alert Data
 Forward Collision Warnings
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SDC REAL-TIME DATA ANALYSIS

Data is analyzed in a variety of 
formats including:
 KML Files
 CSV Files
 Auto Generated Reports
 Data Histograms
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SDC GRAPHICAL CV DATA ANALYSIS

KML files allow for graphical 
analysis of vehicle paths 
and interactions.

 Vehicles are denoted by 
colored arrows (one 
color per vehicle)

 Driver alerts, forward 
collision warnings, and 
imminent collision 
warnings are shown as 
colored triangles.
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IMPACTS OF CV PILOT ON VEHICLE SPEEDS

Hypothesis:  CV Pilot will lead to increased speed compliance and harmonization

Pre- vs. Post-
Deployment 

Compare speed 
compliance, speed 

buffer/variance, 
and speed 

distributions 

Speed 
observations 

binned by weather 
category types

Equipped vs 
Non-Equipped 

Vehicles

Compare speed 
compliance, speed 

buffer/variance 
and speed 

distributions 

Same location, 
time, vehicle 

classification and 
weather/road 

conditions

Example

Baseline



28U.S. Department of Transportation

IMPACTS OF CV PILOT ON VEHICLE SPEEDS

Driver 
Reaction to 

Alert

Reaction Type:
Speed Change 

Stop
Exit Corridor 

Park

Analyzed by: 
Alert Type, Vehicle Type, 

V2V vs. V2I 
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Modeling and Simulation
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USING TRUCK SIMULATOR STUDIES

Learning early about HMI 
effectiveness and driver responses

Impact of warnings on driver 
behavior

Make rapid adjustments to 
algorithms, HMI displays
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SIMULATOR EXPERIMENTS

Source: NA High Fidelity Truck Cab Simulator –
WYOSAFESIM

University of Wyoming
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IMMEDIATE IMPACTS TO PILOT

Starting to see some promising results ( See TRB Papers presented by University of Wyoming)

Cumulative Effect of Weather Warnings

52
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In clear conditions Following fog warning Following advisory
speed warning

When encountered
with Fog
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Time Interval

CV Scenario

In clear conditions Following fog Warning Following advisory
speed warning

When encountered
with Fog

Time Interval

Baseline Scenario

VS

Gradual Reduction in Speed Abrupt Reduction in Speed 
Less abrupt braking observed

Source: Univ. of Wyoming, TRB Paper, Evaluation of Connected Vehicle Real-Time Weather and 
Work Zone Warnings on the Behavior of Truck Drivers: A Driving Simulator Study
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IMMEDIATE IMPACTS TO PILOT

Better speed adherence by CV-equipped drivers

Source: Univ of Wyoming, TRB Paper, Impact of Variable Speed Limit in a Connected Vehicle 
Environment on Truck Driver Behavior under Adverse Weather Conditions: A Driving Simulator Study
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IMMEDIATE IMPACTS TO PILOT

Noticed some mixed results with work zone warnings 
 Recommendations on HMI design changes
Noticed limited effectiveness with just weather warning
 Recommendation to pair with appropriate speed reduction which had a 

much more pronounced impact
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SAFETY PERFORMANCE MODELING APPROACHES
Traffic Safety Modeling

 Calibrate Safety Performance Functions 
(SPF) to predict number of crashes over a 
time period while accounting for various 
confounding factors;

Microsimulation Modeling

 Using microsimulation modeling to derive 
Surrogate Measures of Safety;

 VISSIM simulation model for a 23-mile segment 
of the I-80 Cheyenne-Laramie VSL corridor;

 Surrogate Safety Assessment Model (SSAM) to 
analyze the number of traffic conflicts 
generated by VISSIM simulation model.
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TALK TO US AT TRB
 Papers being presented on Performance Measurement

□ Mohamed Ahmed, Guangchuan Yang*, Sherif Gaweesh*, Fred Kitchener, Rhonda Young, Performance Measurement 
and System Evaluation of Wyoming Connected Vehicle Pilot Deployment Program: Planning and Pre-Deployment 
Conditions. Accepted for presentation at the Transportation Research Board 98th Annual Meeting, 2019.

□ Mohamed Ahmed, Guangchuan Yang*, Sherif Gaweesh*, Assessment Of Connected Vehicle Human Machine 
Interface Using A High-Fidelity Driving Simulator: Preliminary Findings From The Wyoming Connected Vehicle 
Pilot Deployment Program. Accepted for presentation at the Transportation Research Board 98th Annual Meeting, 
2019.

□ Mohamed Ahmed, Sherif Gaweesh*, Guangchuan Yang*, Development and Assessment of A Connected Vehicle 
Training Program For Truck Drivers. Accepted for presentation and publication at the Transportation Research Board 
98th Annual Meeting, 2019.

□ Mohamed Ahmed, Guangchuan Yang, Sherif Gaweesh*, Impact Of Variable Speed Limit In A Connected Vehicle 
Environment On Truck Driver Behavior Under Adverse Weather Conditions: A Driving Simulator Study. Accepted 
for presentation at the Transportation Research Board 98th Annual Meeting, 2019.

□ Sherif Gaweesh*, Mohamed Ahmed, Exploring Factors Affecting Crash Severity for Large Trucks on Rural 
Mountainous Freeways using a Bayesian Logistic Regression: A Case Study on Wyoming Interstate 80. Accepted 
for presentation at the Transportation Research Board 98th Annual Meeting, 2019. 

□ Omar Raddaoui*, Mohamed Ahmed, Sherif Gaweesh*, Evaluation of Connected Vehicle Real-Time Weather and Work 
Zone Warnings on the Behavior of Truck Drivers: A Driving Simulator Study. Accepted for presentation at the 
Transportation Research Board 98th Annual Meeting, 2019.
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NEXT STEPS

Continue to deploy on WYDOT and partner vehicles
Finalize last few applications
Start reporting on performance on a monthly basis from mid-2019
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Tampa (THEA) Pilot Deployment

Bob Frey



WHAT IS THEA?

 A local, user-financed public agency
 Financed through revenue bonds
 Supported by user tolls
 No tax funding
 Tolls stay local

 Seven Member Board
 4 Appointed by Governor
 Mayor (or Council Chair)
 Hillsborough County Commissioner
 FDOT District 7 Secretary

39

INDEPENDENT
Agency of the State



THEA STRATEGIC OVERVIEW

40

Provide THEA 
customers with the 
safest, most 
efficient drive 
possible.

Our vision is to lead, partner, and implement safe, economically-sound, and 
innovative multi-modal transportation solutions for our Tampa Bay community.

Mission

Vision

Mission
Our mission is to provide safe, reliable, and financially-sustainable 
transportation services to the Tampa Bay region while reinvesting customer-
based revenues back into the community.

Advance Mobility 
Technology 

Promote Tampa Bay



CONNECTED VEHICLE PILOT DEPLOYMENT PROGRAM

PR
O

G
RA

M
 G

O
A

LS

PILOT SITES

ICF/Wyoming DOT

NYCDOT

Tampa (THEA)
In Progress Follow-On Cooperative Agreement



FOCUSED DEPLOYMENT AREA



PARTICIPANTS AND INFRASTRUCTURE

10
Hillsborough Area 
Regional Transit

(HART) buses

1,200
Privately Owned 

Installs

PHOTO: THEA

8
TECO Line

Streetcar Trolleys

PHOTO: THEA PHOTO: THEA

44
Roadside Units

PHOTO: 
SIEMENS



Source: Brand Motion and Global 5

IN VEHICLE USER INTERFACE

Electronic Brake Lamp Warning Exit Ramp Deceleration Warning

Safety warnings integrated into the rear-view mirror, visual (with auditory alert) 
examples shown below.



PHASE 3 - MEASURING PERFORMANCE

Mobility
 Travel time
 Travel time reliability
 Delay
 Throughput

Safety
 Crash rates
 Type of conflicts
 Severity of conflicts

Environment
 Emission analysis

Perform data fusion and transmit performance measures 
to USDOT independent evaluators, research community, 
and the public at large
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 Average of 1.7 million BSM/day

 About 0.9 million BSM/RSU

 Weekday travel patterns with a.m. 
and p.m. peak periods

 Up to 270 participants per hour on 
average at a.m. peak hour



BSM AND RSU: STUDY AREA

 Some RSU receive more BSM than others 

 Coverage of entire study area ensured
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BSM AND MOBILITY

BSM Density

Use Case 1: Speed Map a.m. peak

 RSU collected BSM allow generating mobility 
performance measures by Use Case
 Cluster analysis of events to spot areas prone to 

accidents



172 - BSM, MAP, SPaT, RTCM
176 - PSM, SCMS, SRM, SSM, DataLog
178 - WSA, TIM, RSA
180 – DataLog
182 – Over the Air

TAMPA CHANNEL ALLOCATION



IF WE COULD DO IT OVER AGAIN:
WE WOULD

 Solidify Standards Earlier

 Obtain a Better Understanding of “Available” Applications’ Maturity

 Obtain a Better Understanding of “Available RSU and OBU Hardware

 Obtain a Better Understanding of Vendors’ Depth and Resources

 Complete Integration Testing Before Private Vehicle Installs Begin

 Identify the ability to Use Traditional ITS Devices as Part of Solution 
Earlier



 OBUS - DON’T DO IT!!! Hire auto professionals to manage!

 Multiple Technical Scans using RFPs (with on the road testing) 

 Early Sourcing of Suppliers to Create a Collaborative Environment

 Early real-life testing with infrastructure in place to verify end-to-end system/application performance

 Distributed Team Across the Country and in Europe, be careful can they support you from overseas?

 New development efforts - OTA and security - need to be piloted, i.e. tested early in the program

 Adequate incentives with community/media support engage the driver/consumer community

 Recognizing the need for a complete and experience project team - systems, infrastructure, vehicle systems, 
performance measurement, etc. You will need multiple disciplines, some not typical for civil projects.

LESSONS LEARNED – IN-VEHICLE



STAY CONNECTED

Contact for Tampa CV Pilot Program:
Bob Frey, Project Manager

bobf@tampa-xway.com

Steve Johnson, Program management Lead

stejohnson@hntb.com

Steve Novosad, System Engineering Lead

snovosad@HNTB.com

Dr. Sisinio Concas, Performance Measurement Lead 

concas@cutr.usf.edu

mailto:bobf@tampa-xway.com
mailto:stejohnson@hntb.com
mailto:snovosad@HNTB.com
mailto:concas@cutr.usf.edu
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NYCDOT Pilot Deployment

Keir Opie
Performance Measurement Lead

Mohamad Talas
Project Manager
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New York City is aggressively pursuing “Vision Zero”

“Traffic Death and Injury on City streets is not acceptable”
Vision Zero Goal : to eliminate traffic deaths by 2024

NYC CV Pilot will evaluate 
□ Safety benefits of CV technology
□ Address CV deployment challenges

ª With a large number of vehicles & types 
ª Issues associated with the dense urban environment

NYC PROJECT GOALS
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OVERALL DEPLOYMENT CONCEPT

SPaT 
Cellular via Cloud

PID
Smartphone 

with App
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Source: NYCDOT

V2V applications work wherever
equipped vehicles encounter 
one another.

Manhattan

V2I applications work where 
infrastructure is installed 
(highlighted streets).

The CV project leverages the City’s transportation investments

LOCATIONS – MANHATTAN & BROOKLYN

Additional Sites not Shown:
-FDR north to Triboro Bridge
-Queensboro (59th St) Bridge Intersections (4) in Queens
-Williamsburg Bridge Intersections (2) in Brooklyn
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 Up to 8,000 fleet vehicles with Aftermarket Safety Devices (ASDs):
□ Taxis (Yellow Cabs)
□ MTA Buses
□ Sanitation & DOT vehicles
□ DCAS vehicles

 Pedestrian PIDs ~100 units
□ Visually Impaired Navigation

 Roadside Units (RSU) at  
~353 Locations
□ ~202 Manhattan Avenues
□ ~  79 Manhattan Cross Streets
□ ~  28 on Flatbush Avenue
□ ~    8 on FDR
□ ~  36 Support locations
(airports, river crossings,
terminal facilities)

Source: USDOT

Operating Statistics:
Vehicles are in motion or active ~14 hours per day!  
Average taxi drives 197 miles per day 

Fleet Total Vehicle Miles Traveled: 
>1.3 Million Miles per day
~40 Million Miles per month

NYC DOT PILOT OVERVIEW
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Vehicle-to-Vehicle

 Vehicle Turning Right in Front of 
Bus Warning

 Forward Collision Warning
 Emergency Electronic Brake 

Light
 Blind Spot Warning
 Lane Change Warning/Assist
 Intersection Movement Assist

Pedestrian Applications
 Pedestrian in Crosswalk (RSU)
 Visually Impaired Crossing (PID)

Vehicle-to-Infrastructure

 Red Light Violation Warning 
 Speed Compliance
 Curve Speed Compliance
 Speed Compliance/Work Zone 
 Oversize Vehicle Compliance

o Prohibited Facilities (Parkways)
o Over Height warning

 Emergency Communications and 
Evacuation Information  

NYC CV SAFETY APPLICATIONS

Customized 
Applications
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Other Applications
 OTA Firmware Update
 OTA Uploading of Data Collected 
 Application Parameter Modifications (Tuning)

Data Collection: Operations, Maintenance, and 
Performance Analysis

 CV Data for Intelligent Traffic Signal System 
 RF Monitoring 
 Traffic data collection 
 Event History Recording
 Event History Up Load

To Meet USDOT Requirements 
for Benefit Analysis

NYC DEVELOPED CV SUPPORT APPLICATIONS
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What to collect?
What could we collect? 
□ What is the raw data available 
What do we need?
□ What is the intended use of 

the data?
What should we collect?
□ Needs to justify the costs

What are the costs?
 Backhaul communications
 Storage 
 Processing
 Supporting FOIA requests
 Supporting Subpoenas

What are the Privacy Issues?
 Prohibition of keeping PII
 Combination with other sources
 Data Ownership 

NYC DATA COLLECTION ISSUES
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WHAT DATA WE ARE COLLECTING AND WHY?
 Data collection plan structured on information needed to answer deployment 

questions and goals:
□ Primary Goal: Improve safety through the reduction of vehicle and pedestrian 

crashes, injuries, and fatalities
□ Secondary Goal:  Improve mobility and reliability through crash prevention and 

lowered crash severity

 Numerous Needs, Questions, and Metrics Identified
 Details See: NYC CVPD Phase 1 Performance Measurement and Evaluation 

Support Plan (FHWA-JPO-16-302) https://www.its.dot.gov/pilots/pilots_nycdot.htm

Safety 
Needs 

(ConOps)

CV Safety 
Apps

Developed 
Questions for 

Evaluation

Performance 
Measurement 

Metrics
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Data Collection Methods: 

Non CV Data
• Traditional data collection methods

CV-Based collection:
• Everything that “occurred” 

immediately before and/or after the 
CV Safety App alert

PERFORMANCE MEASUREMENT

DATA COLLECTION EXAMPLE

Reduce 
Vehicle to 
Vehicle 
Crashes

V2V & V2I Safety 
Applications for 

Crash Avoidance 

Evaluation Questions
-Does the number of crashes decrease?
-Does the number and severity of red light violations decrease?
-Does number of bus / right turn vehicle crashes decrease?
-And others…

Data Needed:
• Fatality crash counts
• Injury crash counts
• Property damage only crash 

counts
• Red light violation counts
• Red light violation crash counts
• Bus & right turn related crash

counts

• Time to Collision
• Driver actions and/or impact of actions

when they receive alerts
• Number of warnings generated
• Right-turning vehicle & bus related

conflicts 
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CV PILOT DATA COLLECTION SUMMARY

 CV Device Data
□ ASD Action Log Data
□ RSU Mobility Data
□ PID Log Data
□ System Operations Data
 Non-CV Device Data
□ Crash Data 
□ Operations Conditions Data
□ Confounding Factors Data
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Retains data needed 
for evaluation with 
dramatic reduction in 
data transmissions

• Estimated 77GB 
per day for all 
pilot vehicles 

• Estimated 2TB 
per day for 
everything

ASD EVENT DATA COLLECTION
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 If unobscured BSM data were to be collected in event records
□ Provides vehicle locations at 0.1 second intervals
□ Time-of-day Stamped to 0.1 second accuracy
□ Police Records indicate “final position” of vehicles and time of day
□ CV data could be used to recreate the accident scene and vehicle actions before crash

 Even though CV vehicle ID is randomly changed – the raw data can be tracked to an 
individual vehicle with secondary data sources with PII (e.g. crash records)

REAL PRIVACY CONCERNS
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OBFUSCATION OF ASD ACTION LOGS

Obfuscate
Time and Location

• Obfuscation process to scrub precise time and location data
• Relative details of BSM, SPaT, and MAP retained

• Time-of-day / Day-of-week / General location bins will be 
populated as well to retain some time and location context

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

Obfuscated ASD Action Log DataRaw ASD Action Log Data

Warning at 7:32:45 AM at
40.744891,73.976167 degrees

Warning at time=0
(0.000, 0.000) feet
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FUSION OF CONFOUNDING DATA IN

THE OBFUSCATION PROCESS
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 RF Data – Proactive Analysis
□ Records first and Last BSM heard from each OBU
□ OBU records the first and last SPaT heard from each RSU
□ Time-out to determine limit of coverage
□ This data is captured at both the RSU and the OBU to track 

performance of RSUs and OBUs to address maintenance 
needs.

 ‘Guess Who I saw’
□ Track other OBUs seen throughout the City
□ Record 2 bytes per encounter
□ This lets us know how many encounters there were 

 BSM for each vehicle as it enters the RSU intersection
□ This is passed to the TMC and used to measure link travel 

times as a performance measure for adaptive control 

OTHER DATA – OPERATIONS DATA

This data is intended to 
provide the O&M support  
and overall reliability data 
for evaluating the issues 
with CV deployment  

This data supports 
mobility impacts 
assessment of the NYC 
CV Pilot
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Two Modes of Operation for ASDs

 Silent Mode (or Without CV): System fully deployed and operational but without user 
notification of ASD perceived warnings.  
□ In silent mode, the ASDs will record normal driver behaviors and reactions during 

conditions that the ASDs would have issued a warning if active.  

 Active Mode (or With CV): System fully deployed and 
operational but with user notification of ASD perceived warnings.  
□ In active mode, the ASDs will record the normal driver behaviors before the issue of 

the ASD warning and the modified or revised behavior and actions following that 
warning. 

WITH AND WITHOUT CV DATA COLLECTION
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EVALUATION DESIGN

Vehicle 
Group

Taxi Control

Taxi 
Treatment

Prototype Install 
Test Tune

Before 
Silent

3-6 months

After 
Audible

15-12 months

Phase 3

T1 T2 T3 Tn...

T1 T2 T3 Tn...

T1 T2 T3 Tn...

T1 T2 T3 Tn...

T1 T2 T3 Tn...

T1 T2 T3 Tn...

Phase 2

Calculate 
Before 

Performance 

Calculate 
After 

Performance 

Design Considerations: 
• Multiple drivers for each vehicle
• Drivers using different vehicles (control vs treatment)
• Manage with control group being specific fleet owners
• Don’t know silent time period or control group size yet
• Depends on the data quantity

Calculate 
Before 

Performance 
Measures

Calculate 
After 

Performance 
Measures

Silent

Active
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Before & After Analysis of Crash 
Records
• Actual Records
• Confounding Factors
• Statistical Significance?

Safety Surrogate Measures (SSM) 
Simulations
• Calibration to ASD Action Log Data
• Confounding Factors Isolated
• Risk Based Analysis of Safety

Mobility Speed/Travel Time Records 
from CV Devices
• Actual probe data samples
• Confounding Factors
• Sample Size?

Mobility & Reliability Simulations
• Systemwide Impact Assessments
• Confounding Factor Isolated
• Estimate Crash Costs on User Delay
• Estimate Emissions Impacts

Safety Impacts Non-Safety Impacts

E
m

p
ir

ic
al

S
im

u
la

te
d

EVALUATION ANALYSIS METHODS
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EXTRACTING DRIVER BEHAVIOR FROM

EVENT RECORDS – TRAJECTORY ANALYSIS

Silent Warning Active Warning

Comparison
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 Assess changes in driver behavior from CV deployment and estimate changes in risk 
of crashes

 Small scale very-detailed microsimulations needed building on existing SSM 
simulation research
□ Customize driver behavior models based on observed changes in driver behavior 

and reactions from observed ASD datasets
□ Calibration of vehicle movements (trajectory level calibration)

 Multiple simulation scenarios under pre- and post-CV deployment for:
□ Different geometric conditions
□ Confounding factors (demands, weather, etc.)
□ Stochastic Randomness

SAFETY IMPACTS:  SAFETY SURROGATE

MEASURES (SSM) SIMULATIONS
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 Assess impacts on mobility and reliability of reduced number 
and/or severity of crashes from the CV deployment

 Use the Manhattan Traffic Model (MTM)
□ An Aimsun microsimulation of Midtown Manhattan

ª 14th Street to 66th Street, Hudson River to East River
□ Incorporate changes on mobility from ASD datasets

ª Reduced speeding or speed variation on roadways

 Multiple scenarios under pre- and post-CV deployment for: 
□ Multiple types, locations, and severity of crashes
□ Prevented crashes or reduced severity crashes (faster clearance)
□ Assessment of differences in system user impacts of each scenario
□ Estimate of mobile emissions using simulation outputs

NON-SAFETY IMPACTS: SYSTEMWIDE MOBILITY & 
RELIABILITY SIMULATIONS
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 RSUs
□ 20 Prototypes have been installed

ª Testing V2X Locate accuracy for urban canyons
□ First 30 Production units are being installed 

ª RSUs Basic RSU software is complete
ª OTA software update (broadcast) tested
ª Next testing to be data collection

 ASDs 
ª 80 samples installed in City Vehicles
ª 50 Prototypes being installed to replace samples
ª Applications completed – pending only OTA data collection 

DEPLOYMENT STATUS
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Working through technical and install issues with prototype units
□ Location accuracy
□ Vehicle installation methods

 Finalizing the software development and testing
□ ATC updates - completed
□ PID Smartphone App – preparing for stakeholder review of interface
□ Data Transfer Protocols – in final testing

 Focus is now on back-office data collection and analysis

DEPLOYMENT STATUS
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ASD/OBU INSTALLATION PROCEDURE DEVELOPMENT

 Testing of procedures and communications
 Establishing contracts with professional installation firms
 Prototype OBUs installed in a variety of vehicle types
 Resolving technical issues encountered
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PERFORMANCE MEASUREMENT NEXT STEPS

 Draft Safety and Non-Safety AMS plans completed
 Update to Phase 1 Performance Measurement and Evaluation Support Plan ongoing
 Base Mobility Simulation models (pre-CV conditions) nearing completion for peak 

periods
 Awaiting first production unit deployments to start trial data collection, Safety 

Simulation model development, and finalization of performance measures tools
□ Detailed procedures and methods are under development for automated ASD Event 

record data error checking, non-CV data fusion, and obfuscation processing
□ PID application performance measures software is under development and we have 

achieved end-to-end live data from controller to PID and data collection
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Q&A

NYCDOT WYDOT USDOTTampa (THEA)
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STAY CONNECTED

Contact for CV Pilots Program/Site AORs:

 Kate Hartman, Program Manager, Wyoming DOT Site AOR; Kate.Hartman@dot.gov

 Jonathan Walker, NYCDOT Site AOR; Jonathan.b.Walker@dot.gov

 Govind Vadakpat, Tampa (THEA) Site AOR; G.Vadakpat@dot.gov

Visit CV Pilot and Pilot Site Websites for more Information:

 CV Pilots Program: http://www.its.dot.gov/pilots

 NYCDOT Pilot: https://www.cvp.nyc/

 Tampa (THEA): https://www.tampacvpilot.com/

 Wyoming DOT: https://wydotcvp.wyoroad.info/
NYCDOT WYDOTTampa (THEA)

mailto:Kate.Hartman@dot.gov
mailto:Jonathan.b.Walker@dot.gov
mailto:G.Vadakpat@dot.gov
http://www.its.dot.gov/pilots
https://www.cvp.nyc/
https://www.tampacvpilot.com/
https://wydotcvp.wyoroad.info/
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