
 

 
 

NOTICE OF A MEETING 
SMART REGION TASK FORCE 

MID-OHIO REGIONAL PLANNING COMMISSION 
111 LIBERTY STREET, SUITE 100, COLUMBUS, OHIO 43215 

SCIOTO CONFERENCE ROOM 
 

September 13, 2019, 9:00 am – 10:30 am 
 

AGENDA 
 
 

1. Welcome – Dana McDaniel, Chair 
 

2. Smart Region Updates – Aaron Schill, MORPC 
 
3. Ohio Framework for CV/AV Infrastructure – Preeti Choudhary, AECOM 
 
4. Work on Deliverables 

 
5. Other Business 

 
6. Adjourn – Dana McDaniel, Chair 
 
Please notify Lynn Kaufman at 614-233-4189 or LKaufman@morpc.org to confirm your attendance 

for this meeting or if you require special assistance. 
 

The next Smart Region Task Force meeting is 
November 12, 2019, 2:00 p.m. – 3:30 p.m. 

111 Liberty Street, Suite 100, Columbus, Ohio 43215 
 

PARKING AND TRANSIT: When parking in MORPC's parking lot, please be sure to park in a 
MORPC visitor space or in a space marked with a yellow “M”. Handicapped parking is available at 
the side of MORPC’s building.  
MORPC is accessible by CBUS. The closest bus stop to MORPC is S. Front Street & W. Blenkner 
St. Buses that accommodate this stop are the Number 61 - Grove City, the Number 5 - West 5th 
Ave. /Refugee, and the Number 8 - Karl/S. High/Parsons.  One electric vehicle charging station is 
available for MORPC guests. 



Creating Ohio’s Framework for Connected/Automated 
Vehicles to Help Agencies Better Plan 

Top User Needs and Potential CV/AV Applications by Region

Region Needs Potential CV/AV Apps

Columbus Safety, traffic operations, work zone 
safety, bike/pedestrian safety

•	 Red Light Violation Warning
•	 Pedestrian Collision Warning
•	 Reduced Speed Zone Warning/ 

Lane Closure

•	 Warnings About Hazards in a Work 
Zone

•	 Intelligent Traffic Signal System
•	 Cooperative Adaptive Cruise Control

Toledo  Funding, better data, signals, distracted 
driving, collaboration 

•	 Data Distribution
•	 Intelligent Traffic Signal System (I-SIG)

•	 Emergency Electronic Brake Light 
•	 Transit Signal Priority

Cleveland Signals, pedestrian/bike safety, funding, 
collaboration

•	 Data Distribution
•	 Intelligent Traffic Signal System (I-SIG)

•	 Pedestrian in Signalized Crosswalk 
Warning (Transit)

•	 Transit Signal Priority

Dayton Signals, traffic information, funding, 
collaboration

•	 Data Distribution
•	 Intelligent Traffic Signal System (I-SIG)

•	 Advanced Traveler Information 
Systems

Cincinnati Better data, bike/pedestrian safety, 
signals, staff skills, first/last mile 
connections, collaboration

•	 Intelligent Traffic Signal System (I-SIG)
•	 Pedestrian in Signalized Crosswalk Warning 

(Transit)

•	 Transit Connection Protection 
•	 Smart Truck Parking

Akron Better data, bike/pedestrian safety, real 
time transit information, collaboration

•	 Pedestrian in Signalized Crosswalk Warning 
(Transit)

•	 Data Distribution

•	 Intelligent Traffic Signal System (I-SIG) 
•	 Advanced Traveler Information 

Systems

Youngstown Better data, bike/pedestrian safety, 
signals, staff skills, mobility access, 
distracted driving

•	 Intelligent Traffic Signal System (I-SIG)
•	 Pedestrian in Signalized Crosswalk 
•	 Warning (Transit)

•	 Emergency Electronic Brake Light
•	 Dynamic Ridesharing (D-RIDE)

Building the Nation’s First Ever Statewide CV/AV Framework 
DriveOhio initiated a systems engineering analysis to create  the nation’s first ever statewide framework and guidebook 
for Connected and Automated Vehicle (CV/AV) technology deployments. This framework will promote consistency and 
interoperability as various projects are implemented at varying scales by a wide range of stakeholders. It also offers users a 
significant head start in performing systems engineering analyses for individual projects, when needed, along with helpful 
tools for planning and implementation. 

Uncovering Top Safety and Traffic Concerns 
DriveOhio and the AECOM consultant team embarked on a series of regional information-sharing and fact-finding 
workshops in 2018. Based on stakeholder input and technical analysis, we cataloged current and planned CV/AV initiatives 
and identified what safety and traffic issues could be addressed by smart technologies. Approximately 260 stakeholders 
participated to provide important local insights. Statewide, these user needs surfaced consistently:

•	 Traffic signal timing optimization and coordination within a jurisdiction or with other jurisdictions 
•	 Multi-agency/jurisdictional, real-time information sharing (congestion, incident, closures, surface conditions, etc.)  

for day-to-day operations 
•	 Bike/pedestrian safety at or near intersections or along roadways 
•	 Staffing skills, knowledge and resources to support technology

User needs specific to each region also emerged, as shown in the table below.



Developing Ohio’s CV/AV Guidebook
All findings from stakeholder input and the team’s technical analysis are being incorporated into an easy-
to-use guidebook to assist agencies in planning, deploying and monitoring CV/AV projects. It will contain a 
standardized CV/AV project deployment process, CV/AV systems engineering documentation, and links to an 
up-to-date repository of current and upcoming statewide CV/AV projects.

Guidebook Chapters

CV/AV 
Architecture

illustrates the 
integration of CV/AV 

and ITS projects

Concept of 
Operations

describes the suite of 
need-based CV/AV 

applications for 
potential implementation

Communications 
Master Plan

evaluates communications 
capacity and projected 

demand

P3 Approach
explores cost 

and effort 
sharing opportunities

Program Plan 
identifies CV/AV 

deployment 
opportunities

System 
Requirements 

specifies what 
the systems and 

applications shall do

Communication 
Requirements

specifies the 
communications 
requirements for 

specific CV applications

Software & Data 
Requirements

specifies what 
the applications’ 

supporting software 
shall do

High Level 
System Design

describes how 
components and 

systems will interact
 

Detailed 
System Design 

provides construction 
drawings for 

infrastructure 
components

Verification 
Plan

provides test plans 
to verify each 
application's 
requirements

PLANNING TOOLS

DEPLOYMENT & MONITORING TOOLS

Coming Soon —  
the Ohio CV/AV 
Guidebook
Check the DriveOhio 
website to find the 
guidebook which will  
be published soon. 

As the guidebook is 
intended as a living, fluid 
document, please plan to 
contribute updates that 
may assist future users.

Questions? Please Contact Us
Nick Hegemier, P.E., Managing Director, Infrastructure/Vehicle Deployment
Nick.Hegemier@drive.ohio.gov   �|   (614) 387-4099 

Confirm functional 
requirements meet 

project goals

Map needs to 
CV/AV apps

Identify
primary needs

Select standard 
design drawings

Update document  
set with local/project-
specific requirements  

& drawings

Complete systems 
engineering review 

form to obtain
project approval 

Pull CV/AV 
requirements for 

chosen apps

Guidebook CV/AV Project Deployment 

Update statewide 
docs & drawings to 
assist future users

Use compiled 
package for 

procurement



Ohio’s Framework for Connected/Automated Vehicles
September 13, 2019



Goal: Create Statewide Framework
▪ This Framework is first of its kind in U.S.
▪ DriveOhio’s first initiative: Coordinate statewide CV/AV

technology deployments
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Presenter
Presentation Notes
to create a framework that will guide and streamline deployments, and most importantly ensure that all deployments are interoperable. 



Framework Outcome
Completed or underway: tools needed to plan, deploy and 

monitor CV/AV projects that will work together
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Presenter
Presentation Notes
The outcome of our project will be a set of materials that help agencies and organizations around the state plan for and deploy CV/AV projects that will work together. using these materials will provide a significant headstart in systems engineering analyses needed for federally funded projects. DriveOhio is working with FHWA to ensure that.
The checkmarks shown indicate the pieces we’ve made headway on to date; I’ll be updating you on what was done for each of these tasks, and what’s to come for the remaining tasks
Perform a systems engineering analysis Performing an SEA means that we would decompose and define pieces of the system early on, in order to provide a headstart on future project deployments. 
The framework and tools being developed are not project specific; we aren’t duplicating CV/AV work that’s being done, but rather building materials that support future deployments in Ohio. 





You’ve Informed Our Work
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Presenter
Presentation Notes
To start, I want to run through the engagement that’s been done with MORPC and other stakeholders to inform our technical work




Held 10 Regional Stakeholder Workshops
260+ Attendees

 AMATS (Akron)
 ODOT/DriveOhio
 Eastgate (Youngstown)
 MORPC (Columbus)
 MVRPC (Dayton)

 NOACA (Cleveland)
 OKI (Cincinnati)
 TMACOG (Toledo)
 OARC (Dayton)
 Buckeye Hills (Athens)
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Presenter
Presentation Notes
At the start of the project, we held regional stakeholder workshops with MORPC as well as the other MPOs listed here




Shared Information and Listened to Input
▪ Explained the process
▪ Discussed region’s current/

planned CV/AV projects
▪ Identified related stakeholders
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DriveOhio MPO

Presenter
Presentation Notes
At these workshops, we provided information on the purpose of this project; we explained the systems engineering process in which we defined the parts and pieces of any CV/AV system, from concept development through functional requirements
The most critical part of these workshops though was getting input on planned and potential CV/AV projects and stakeholder needs that may be addressed by this technology




Heard Many End-User Needs
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Presenter
Presentation Notes
We gathered end user needs that helped us identify what the local needs and priorities are, and who should be engaged in addressing these needs




Survey Identified More Challenges 
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Presenter
Presentation Notes
We followed up the initial workshops with a Survey to Identified More specific local Challenges for each region
This is a summary of some of those region-specific challenges




Differences/Similarities Across Regions
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Presenter
Presentation Notes
And here we can see what the top challenges are for each region. It was notable that there are a few perceived challenges that vary quite a bit by location.– for example not everyone sees “providing real time travel info (congestion/incident/weather/construction) to the public,” which is yellow bar, as a challenge.



Apps

• Red Light Violation Warning
• Pedestrian Collision Warning
• Reduced Speed Zone 

Warning/Lane Closure
• Warnings About Hazards in a 

Work Zone
• Intelligent Traffic Signal 

System
• Cooperative Adaptive 

Cruise Control

Multi-agency/jurisdictional 
information exchange/sharing 

(congestion, incident, 
closures, surface conditions, 

etc.) 
for day-to-day operations

Traffic Signal Timing 
Optimization and Coordination 

Real-time incident, road 
closure and alternate route 

information to travelers

Ped/bike safety at/near 
intersections or along roadway

Staffing skills and knowledge 
and resources to support 

technology

Provide mobility accessibility 
to elderly and ADA community 

+ underserved areas

Traffic condition information 
to travelers

Real-time transit information
to transit users

Provide first and last mile 
connections

Truck Parking Information 
to truck drivers

Address distracted driving

Intersection safety / 
collision avoidance

Traffic Signal 
Priority/Preemption

Better data for transportation 
planning and investment 

decision-making

Funding for transportation 
projects

Coordination and information 
sharing for incident/emergency 
management (including incident 

info and alternate routes) 

Arterial traffic congestion

Freight/truck delivery efficiency

Parking information to drivers 
(location, space availability, 

direction)

Rail Crossing Inventory 
and Blockage Notification

Communications and roadway 
infrastructure to support AV/CV

Receive vehicle diagnostics data 
to assist in vehicle maintenance

Real-time Incident, road closure 
and alternate route information 

to transit and other agencies

Conflicts/safety between 
ped/bike with transit vehicles

Work Zone Safety 
(Drivers and Workers)

MORPC Need-Based CV Applications
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Presenter
Presentation Notes
During the MORPC workshop, you guys identified very specific needs including Improve work zone safety, 
Improve safety for motorists, Increase safety for pedestrians and cyclists, and Improve arterial traffic operations. We then matched this input with CV applications that have the potential to alleviate your needs, and included that list of applications in the statewide catalog of CV apps for potential implementation in Ohio.



Determined Top, Statewide User Needs

11

Traffic signal timing optimization and coordination

Multi-agency/jurisdictional information exchange/sharing

Ped/bike safety at/near intersections or along roadway

Staffing skills, knowledge and resources to support technology

1

4

3

2

Presenter
Presentation Notes
We synthesized what we heard at the workshop and the follow up surveys and the user needs that floated to the top, across all regions are shown here. Signal timing improvement and multi-agency collaboration were heard almost everywhere. That information then led us to ensure that technology that has the potential to address these needs would be included in the statewide framework.




Convened Concept of Operations Workshop
▪ Discussed 8 operational scenarios:

• Traffic signal operation
• Rail crossing issues
• Unplanned incidents
• Work zones
• Trucker parking information
• Mobility support
• Disruption to mobility ecosystem
• Safety across transportation modes
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Presenter
Presentation Notes
The last get together we had was our ConOps workshop. For this workshop we discussed 8 common operational scenarios that are often dealt with by agencies across the state.



Identified Influence of CV/AV on 
Operational Scenarios: Crash
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Location, 
severity, 
traffic impacts

911 calls by 
motorists, 
roadway data

Emergency 
responders, 
clean up crews, 
traffic mgmt. 
center

Vehicle detection, cameras, radio, traffic management center resources

Potential CV/AV Tools

 Advanced Traveler 
Information Systems

 CV-enabled Turning Movement 
& Intersection Analysis

 Do Not Pass Warning
 + 13 More

Current Crash Scenario

Data Resources Users

Presenter
Presentation Notes
During the workshop, we identified what data and systems are currently used for each scenario, who’s responsible for and uses this data, as well as interaction between those that have and those that need the data
We then had discussion on the potential for transportation operations of tomorrow, where CV/AV tools would be applied and how these tools could improve their ability to address the scenario. 
Shown here is a high level view of one of the sections of our Concept of Operations where we show how agencies currently handle each scenario, and identifies CV applications that could assist with those operations.




Your Input and Technical 
Findings Drive the Work
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Presenter
Presentation Notes
As I’ve just alluded to, your input has had a significant part in driving the work we’ve done and continue to do on this project. Now I’ll go into an overview of our completed work.




Identified Readiness Status of CV/AV 
Applications
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Application Deployment
Ready

Deployment 
Near Ready

Further Development 
Required

Emergency Electronic Brake Light ●
Forward Collision Warning ●
Do Not Pass Warning ●
Intersection Movement Assist ●
Vehicle Turning Right in Front of a Transit Vehicle ●
Blind Spot Warning + Lane Change Warning ●
Left Turn Assist (LTA) ●

Presenter
Presentation Notes
Early on, we Researched all of the CV/AV applications being used across the country, including those from pilot programs and universities or other research facilities, in order to assess the readiness of CV/AV applications and technology
In our summary, we went down the list and Identified deployment-ready, deployment near-ready and future deployment applications




Developed Statewide CV/AV Architecture

Presenter
Presentation Notes
developed an Ohio CV/AV architecture to illustrate and document the integration of CV/AV technology and ITS. Shown here is a snapshot of the physical object interconnect diagram from the architecture that lays our the physical components of CV/AV projects and how they connect.
The architecture can be used as a starting point for project development. It’s the first step in defining the project.




Provided Training on Incorporating 
CV/AV into Regional Architecture

Presenter
Presentation Notes
We recently met with representatives from most MPOs around the state, including Nate, to provide guidance on how this info could be incorporated in regional architectures in the future, to cover planned for or potential CV/AV projects. This is an illustration of how an MPO would port over information from the statewide CV/AV architecture and customize it to reflect their regional environment and context.




Developed Concept of Operations
Described target system 

and desired operation
 Includes applications, core 

systems and infrastructure
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Presenter
Presentation Notes
Our next task was the ConOps. A ConOps typically describes a system or particular project, and outlines how current operations and system characteristics change. In our case, we don’t describe one system or project, but rather a suite of applications and components that may be deployed at varying scales by various agencies. In our ConOps, we described at a high level the CV/AV environment, desired operation and stakeholder roles and responsibilities.




Application Need-Based Project-Based Future Projects

Curve Speed Warning ●
End of Ramp Deceleration Warning (ERDW) ●
Reduced Speed Zone Warning/Lane Closure ●
Pedestrian in Signalized Crosswalk Warning ●
Red Light Violation Warning ●

SPaT MAP Display Signal Timing, Time to Green ● ●

Wrong Way Entry (WWE) ●
Speed Limit Warning ●
Spot Weather Impact Warning ● ●
Restricted Lane Warnings ●
Oversize Vehicle Warning ●
Stop Sign Violation Warning ● ●
Stop Sign Gap Assist ● ●

Identified 109 CV/AV Applications 
to Include in the Ohio Framework

19

Pedestrian in Signalized 
Crosswalk Warning

Presenter
Presentation Notes
Included in the ConOps is a catalog of the CV/AV apps that may be deployed somewhere in the state of Ohio. Circling back to the input you provided, we first figured out the needs-based applications, then we identify existing and planned project-based apps, and lastly, based on the national feasibility scan I mentioned earlier and our assessment of technology that may be of interest to Ohioans in the future we identified apps that may be part of future projects. That yielded a whopping total of 109 apps that are part of the Ohio CV/AV app catalog… again this is not proposing implementation of all 109 apps, but to build materials that support potential implementation of any of these apps.




Described the Support Environment

Presenter
Presentation Notes
Within the ConOps, we also outlined the support environment that would facilitate that catalog of CV apps. One piece of that is the backend platform that all CV data would flow into and out of. The idea is that this platform would support the exchange and analysis of a large volume and type of data. Since our concept development, ODOT has taken the reigns and is developing this concept further with plans to built out this system themselves.




Developed System + Software Requirements
▪ Defines baseline CV/AV app functionality, infrastructure needs, 

institutional support environment
▪ Identifies standard data sets by application
▪ Includes security requirements based on data set, source, 

destination and transfer method
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Presenter
Presentation Notes
Once a proposed concept was agreed upon and the ConOps was developed, we began working on the System and Software requirements. This piece is the cornerstone of the deployment tools being developed for this project. Here we specify what the system and subsystems shall do. These should serve as a baseline for all state AV/CV deployers ensure consistency and interoperability across projects.



CV/AV Application-
Specific Requirements

• 109 apps included
per ConOps

General
• Systems, software 

and infrastructure
System Security and Privacy

• OBU, RSE and TMC Security 
communication flows

Core Services
• Management apps that 

support functional CV/AV 
apps

System Requirements Components
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Foundational 

Living doc to be updated as apps develop and deploy!

Presenter
Presentation Notes
Shown here are the major requirements categories. On the left are the foundational requirements needed to support any and all of the application-specific reqs.
General  category includes specs related to infrastructure networks, data policies, communications, and field equipment at the edge between the roadside and the integrated data exchange
Under security we cover data-sharing requirements specific to message types and system users.
The core services include specs for the management applications that support functions and communications needed for other CV apps. Some of these core service apps include authorization, map mgmt., and system monitoring.
For the application-specific reqs, on the right, we assembled high level specs from USDOT documents and pilot program resources that define what each app’s functionality it. At the moment, these have varying levels of detail  since some of the applications we account for have only been conceptualized and have yet to be designed. We expect, for these requirements as well as our other deployment tools, would be refines by Ohio project owners as further development occurs.
Red Light Violation Warning - cross references the driver’s approach speed, acceleration profile, and distance to the intersection, with the intersection’s signal phasing and timing (SPaT) information, and geometry (MAP) to determine if it appears likely that the vehicle will violate a red light signal




Prepared Standard Drawings
 Dedicated short range 

communications 
 Closed circuit TV assembly
 Vehicle detector
 Highway advisory radio and 

beacon sign
 Dynamic message sign
 Destination dynamic message sign
 Ramp meter
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Presenter
Presentation Notes
Another deployment tool we’ve been working on is a set of standard design drawings for RSE and infrastructure that may support any CV/AV application. Deployers should be able to pull necessary drawings for their project based on their equipment needs and specific location, whether it’s at an intersection with poles or signals, or in a rural setting with no supporting infrastructure.



What’s Next

24



Identify
primary needs

Map needs to 
CV/AV apps

Pull CV/AV 
requirements for 

chosen apps

Confirm functional 
requirements meet 

project goals

Complete SERF 
to obtain

project approval 
Select standard 
design drawings

Update document set 
with local/project-

specific requirements 
& drawings 

Use compiled 
package for 
procurement

CV/AV Project Deployment Process

Update statewide docs & drawings to assist future users

Presenter
Presentation Notes
High level deployment process is shown here.




Still to Come
Tools needed to plan, deploy and monitor CV/AV projects that will work together
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Presenter
Presentation Notes
Still to come are a few statewide planning tools that will give provide potential CV/AV project ideas to ODOT and DriveOhio for consideration, and we have our final deployment tool in the works which is the verification and validation plan that identifies test steps to confirm functionality of each CV app
I’ll note that for the program plan we’re slated to look at upcoming transportation improvement projects around the state, and identify opportunities for CV/AV technology to assist with meeting project needs




What You Can Do
▪ Use tools as a resource for planning 

and deploying of future projects
▪ Contribute updates that may assist 

future uses
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Presenter
Presentation Notes
We expect project owners in Ohio to use the tools described to plan for and deploy any and all AV/CV applications. 




Discussion
▪ How might you use this playbook once finalized?
▪ How can DriveOhio and ODOT help you use the playbook?
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Presenter
Presentation Notes
Want to ID comprehensive list of projects that CV/AV may help address



Thank You
Preeti Choudhary | preeti.choudhary@aecom.com
Andrew Bremer | andrew.bremer@drive.ohio.gov
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