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 Introduction 

This Concept of Operations (ConOps) is the first in a series of engineering documents describing the 

development of an Event Parking Management (EPM) project as part of the City of Columbus’ “Smart 

Columbus” program. 

The purpose of this ConOps is to convey a high-level view of the EPM system. This document serves as a 

bridge between early project motivations and the technical requirements by providing a framework and 

setting the technical course for the overall system. The ConOps is technology independent and forms the 

basis of the project by focusing on the functionality of the proposed system. 

The ConOps also communicates the users’ needs and expectations for the proposed system. The 

document gives stakeholders the opportunity to provide input on the proposed system. This process will 

help build consensus and create a single vision for the system moving forward. 

The structure of this document is tailored from the Institute of Electrical and Electronics Engineers (IEEE) 

Std. 1362-1998. A brief description of each section with this document is provided below. 

 Chapter 1 provides a high-level overview of the general concepts and nature of the EPM project. 

 Chapter 2 identifies all documents referenced and interviews conducted in developing this 

document. 

 Chapter 3 describes the current and supporting systems and the problem(s) to be addressed. 

 Chapter 4 describes the features that motivate development of the project. This section provides a 

transition from Chapter 3, which describes the current and supporting systems to Chapter 5, which 

describes the proposed system. 

 Chapter 5 provides a high-level description of the proposed system resulting from the features 

described in Chapter 4. 

 Chapter 6 describes the how the project is envisioned to operate from various perspectives. 

 Chapter 7 describes the impacts the project will have on multiple stakeholders including system 

users, owners, and operators. 

 Chapter 8 provides an analysis of the impacts presented in Chapter 7. 

 Chapter 9 includes additional information to aid in understanding the overall system concept. 

1.1. PROJECT SCOPE 

In 2016, the U.S. Department of Transportation (USDOT) awarded $40 million to the City of Columbus, Ohio 

as the winner of the Smart City Challenge. With this funding, Columbus intends to address the most 

pressing community-centric transportation problems by integrating an ecosystem of advanced and 

innovative technologies, applications, and services to bridge the sociotechnical gap and meet the needs of 

residents of all ages and abilities. In conjunction with the Smart City Challenge, Columbus was also 

awarded a $10 million grant from Paul G. Allen’s Vulcan Inc. to accelerate the transition to an electrified, 

low-emissions transportation system. 



Chapter 1. Introduction 

2 | Smart Columbus Program | Event Parking Management Concept of Operations – Final Report  

With the award, the City established a strategic Smart Columbus program with the following vision and 

mission: 

 Smart Columbus Vision: Empower residents to live their best lives through responsive, innovative, 

and safe mobility solutions. 

 Smart Columbus Mission: Demonstrate how Intelligent Transportation Systems (ITS) and 

equitable access to transportation can have positive impacts of every day challenges faced by 

cities. 

To enable these new capabilities, the Smart Columbus program was organized into three focus areas 

addressing unique user needs: enabling technologies, emerging technologies, and enhanced human 

services. This portfolio of technical concepts was divided into nine individual projects. The EPM primarily 

addresses needs in the enabling technologies program focus area. 

The EPM project is one of the nine projects in the Smart Columbus program and is considered the future of 

smart parking. Creation of the EPM system will allow users to identify currently projected parking availability 

near their target destination and aid in effectively reducing the additional driving required in finding suitable 

parking. It is envisioned that users of this system will have access to parking reservations and payment 

capabilities (for garage and surface lot parking). Benefits of an EPM system include reduced emissions, 

reduced traveler frustration and reduced congestion. 

Parking in Columbus is classified as either public or restricted. Public parking is available to the general 

motoring public and can include parking at garages, surface lots, metered parking, and loading zones. 

Restricted parking includes city-owned parking spaces reserved for employees or permitted parking, and 

parking areas for students only. Restricted parking also includes spaces that are not normally available but 

are designated as public by the Director of Public Service for a time period to accommodate a large event. 

Initially, the EPM project was focused only on public parking facilities around major events; however, the 

vision has expanded based on discussions with end users and the need to accommodate future growth 

from tourism and business travelers in the urban core during regular business days and events such as 

festivals, sporting events and marathons. The project will now encompass all public-class parking facilities 

within the downtown region (geographic scope detailed below), as well as loading zones and parking meter 

expected availability information. The city-owned, restricted-parking garages and surface lots that are used 

for employees and short-term visitors will not be included in the EPM project. 

Table 1: Event Parking Management Project Scope 

40,000+ 

spaces in 

parking 

garages 

The project will capture parking availability and other parking-related data from parking 

garages and transmit the data to the EPM Central System and then to the Smart 

Columbus Operating System (Operating System). The garages will allow access to 

traveler accounts to provide a means of payment for parking through integration with 

the Smart Columbus Multimodal Trip Planning Application (MMTPA) and Common 

Payment System (CPS). Refer to the MMTPA/CPS ConOps for more information on 

payments integration. (Note: Only the CPS is being coordinated with the initial 

deployment. MMTPA is not being incorporated with the initial deployment due to 

perception of garage owners of competition with their needs.) 
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4,300 parking 

meters 

The project will integrate parking-related information collected by the City from single-

space parking meters, and it will transmit that data back to the Operating System for 

availability projection. That availability data will be enhanced by vehicle probe data 

gathered from existing vehicle sensors and transmitted to the cloud and provided to 

the Operating System. 

30,000+ 

spaces in 

surface lots 

(estimated) 

The project will capture parking-related data from private surface lots and transmit that 

data to the Operating System. For those that do not have a gated revenue system, 

EPM will provide a web-based/mobile-user interface to enter availability and other 

parking-related data. 

130 loading 

zones 

The project will integrate loading zone restriction information for the City of Columbus’ 

designated loading zones. The project will also receive probe data to create an 

availability projection. 

EPM Central 

System  

The EPM project will consist of several new software modules working together to 

deliver the EPM service, including a front-end-traveler UI (user interface) and back-end 

central system that will connect, capture, relate, store and respond to real-time parking 

data collected from various sources and equipment. EPM will interface with the 

Operating System to house the real-time and archive data and allow stakeholders 

operational and reporting access. These combined software modules make up the 

EPM system and will provide current, projected, and complete views of parking status 

and availability to help Travelers plan and pay for parking and realize the City’s smart 

parking vision and goals. 

Source: City of Columbus 

The EPM system will be created using parking availability information from existing garages, surface lots, 

and parking meters in Downtown and the Short North. The EPM system will also house and share location 

and restriction information on the City’s loading zones citywide. Real-time data will be augmented with probe 

vehicle data that will use vehicle sensors to report available parking allowing the system to calculate the 

probability of open parking meters. This data will be used to make availability projections to some degree of 

accuracy. The EPM data and the City’s existing parking database and any real-time parking information 

available will be provided to the Operating System. The CPS will be developed to handle payments to 

parking providers for garages and surface lot parking. 

The geographic scope of the EPM project focuses on the Downtown and Short North for parking garage, 

surface lot, parking meter and loading zone information. The parking meter and loading zone information will 

be expanded citywide but the focus of this ConOps will be the Downtown and Short North areas. 

The Downtown boundaries are consistent with the central business district which is bounded by SR-315 on 

the west, I-70 on the south, I-71 on the east, and I-670 on the north. In addition, the Short North area 

includes the High Street corridor from I-670 on the south, approximately Dennison Avenue on the west, 

Third Street on the east, and Fifth Avenue on the north. 

Figure 1: Map of Downtown and the Short North depicts the boundaries of Downtown and the Short 

North that are relevant for this project. 
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Source: City of Columbus 

Figure 1: Map of Downtown and the Short North 

The City intends to conduct a Request for Quote (RFQ)/Request for Proposal (RFP) process to select a 

vendor for the EPM Central System. The EPM Central System is anticipated to: 

 Safely provide parking availability information to Travelers through a mobile and website 

application. 

 Increase mobility by reducing parking-related congestion in the area around parking facilities (with a 

focus on the festival and annual evens. Refer to 

https://www.experiencecolumbus.com/events/festivals-annual-events/ for the list of festivals and 

annual events.) Specific major events will be chosen for performance measurement purposes in the 

Performance Measurement Plan. 

 Reduce emissions by allowing for more efficient, direct routing to a reserved parking spot. 

https://www.experiencecolumbus.com/events/festivals-annual-events/
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 Integrate with the Operating System for real-time data sharing as well as CPS for common payment 

interfaces – two other projects in the Smart Columbus Program. (Note: Only the CPS is being 

coordinated with the initial deployment. MMTPA is not being incorporated with the initial deployment 

due to perception of garage owners of competition with their needs.) 

1.2. ELEMENTS OF THE OPERATING SYSTEM 

Figure 2: Elements of the Smart Columbus Operating System depicts high-level system elements of the 

Operating System. Shared Services and Analytics are key components of the EPM system as explained in 

Chapter 5. Concept for the New System. 

 

Source: City of Columbus  

Figure 2: Elements of the Smart Columbus Operating System 

The Operating System is a platform for Smart Cities development. It consists of several core functions, 

which can be leveraged across the Smart Columbus program, as well as other functions that will specifically 

enhance and support “Smart Applications” such as the EPM system (Figure 3: System of Systems 

Context Diagram). The core functions in the Operating System are described below:  

 Data Environment: The orderly ingestion, aggregation and tagging of many forms of data from 

real-time, to slow-moving or manually-uploaded data. 

 Data Lake: A storage repository that holds a massive amount of raw data in a secure way and 

makes it available to all the other supported operations in the system. 

 Security: To ensure trust, it is imperative that the Operating System is exceptional at managing the 

users and systems that have access to it. 

 Scalable Capacity: The Operating System is “scalable” and “elastic” which means that it can grow 

and shrink to meet the demand of the system at any given time. 
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 Shared Services Environment: Application components can be housed and made available to 

any number of applications connected to the Operating System. 

 Data Research Environment: In a data-rich environment, Columbus and its residents, businesses, 

nonprofits and visitors will be increasingly able to share, use and leverage previously unavailable 

datasets to address complex problems and improve current operations and capabilities. 

 Analytics: Analytics will also be used to predict future conditions and the potential benefits of 

implementing different operational strategies, control plans and response plans coordinated among 

agencies and Mobility Providers. 

1.3. PROJECT RELATIONSHIP TO THE SYSTEM OF SYSTEMS 

The Smart Columbus program has many interrelated systems that work together to provide a System of 

Systems (SoS). Information from these systems are shared in the Smart Columbus Operating System 

(Operating System). Both real-time and archived data is maintained in the Operating System for use by 

other Smart Columbus projects and future applications. The SoS provides Smart Applications, Smart 

Vehicles, and Smart Infrastructure to travelers in the Columbus area. The Operating System enables the 

SoS to share data with many other external systems to provide the framework for the services provided. 

Figure 3: System of Systems Context Diagram shows the relationship of the SoS to the external travelers 

and systems.  

The Smart Infrastructure element contains the roadside units (RSUs), hubs, and corresponding network that 

enable interactions between these items and the Operating System. Smart Vehicles include the on-board 

units (OBUs) that will be installed in vehicles and include various vehicle types. Smart Applications include 

the software-oriented solutions that will deliver other Smart Columbus project capabilities such as 

multimodal trip planning, common payment, prenatal trip assistance, etc. The Operating System is the 

repository for all performance data from the Smart Infrastructure and Smart Vehicles, as well as the shared 

services platform that allow the Smart Applications to be directly integrated. 
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Source: City of Columbus 

Figure 3: System of Systems Context Diagram 

The EPM Smart Application will interface with the Operating System for purposes of archiving data and 

sharing information received from the City of Columbus’ parking database and any city contracted third-party 

vendor data. Planned data sent to the Operating System includes parking availability, usage summaries, 

and performance metric data. The Operating System embodies open-data and open-source concepts to 

enable better decision-making and problem-solving for all users to support a replicable, extensible, and 

sustainable platform. The Operating System will be a dynamically governed platform that integrates data 

and data services for each project in the Smart Columbus program.  

EPM will interface with the MMTPA/CPS Smart Application to provide users with a mechanism for making 

parking-related payments. The interface can be used to show users their account balance as well as allow 

them to add funds to their account. The intent is to use the CPS for transactions around reservations in 

advance or paying for parking on-site using shared user accounts rather than having to maintain separate 

accounts for multiple applications/accounts within the City. The configuration of how the EPM system will be 

integrated with the CPS will be determined during system requirements. 

1.4. EVENT PARKING MANAGEMENT SYSTEM OVERVIEW 

Figure 4: Event Parking Management High-Level Context Diagram shows the relationship of the EPM 

(mobile application and web portal) to the Operating System and to external systems. The EPM interacts 

with the Operating System to store information pertaining to parking meter location, loading zone location, 

parking restrictions, parking availability, probe data and more as described below. Users at the City of 

Columbus connect to the Operating System to view this information and other performance metrics on 

system utilization. The EPM serves as an aggregator for parking information and connects these services to 

the CPS to provide Travelers with the ability to reserve and pay for parking using a single application or 

website. 
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Source: City of Columbus 

Figure 4: Event Parking Management High-Level Context Diagram 

Figure 4: Event Parking Management High-Level Context Diagram depicts the high-level relationships 

and dependencies of the EPM system with existing external systems and Smart Columbus projects, entities 

and agencies. The EPM Application allows travelers to view parking information in Downtown and the Short 

North. The EPM Application will also allow travelers to reserve parking in facilities with reservation services. 

The EPM Central System will interact with the City’s Parking Meter System and the Parking Facilities, 

Parking Operators and their Parking Management Systems to gather and share information and reservation 

options with the Traveler User Interface. The EPM Central System also interacts with the Operating System 

to store information pertaining to EPM project activity and users at the City of Columbus as well as third-

party users will be able to connect to the Operating System to view this information and other performance 

metrics on system utilization. 

The following paragraphs describe each agency, entity, or Project’s relationship to the EPM. 

1.4.1. City of Columbus 

The following city departments will be responsible for the EPM system. 

 The City of Columbus: The City is the owner of the EPM and the associated system data. The 

City is also responsible for procuring the solution and executing maintenance agreements for the 

system. The City will provide parking information regarding meter locations, rates, loading zone 

locations, parking time restrictions, etc. into the EPM system. The following departments within the 

City of Columbus will participate in the EPM system: 

 Department of Public Service (DPS): It is envisioned that DPS will be responsible for owning, 

operating and maintaining the Smart Columbus parking project. The DPS oversees the Division 

of Traffic Management, where the Parking Services group is housed. 
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 Division of Traffic Management: The Division includes the Parking Violations Bureau (as 

established by 2150.04 of the city code) and the Traffic Management Center and has 

primary duties of administration, operation, enforcement, and management of public 

parking as well as responsibility for the EPM project. The Parking Services team is further 

responsible for parking policy, planning studies, residential parking permits, parking meter 

program, loading zones, valet zones, taxi zones, mobile food vendor locations, horse drawn 

carriage routes, parking rules and regulations, special projects, and works closely with the 

public on parking needs throughout the City. This Division will manage the EPM System 

and review EPM archive data and reports in the Operating System. 

 Department of Technology (DoT): DoT is responsible for the delivery, operations, and 

maintenance of vital IT infrastructure network and telecommunications services. Many DoT 

systems are visible to the public and accessible through the Internet such as: websites, GIS 

mapping, the online payment system, the government television channel, and the 311 

Columbus Call Center. DoT will be integral in making connections between the existing parking 

database and the Operating System. 

1.4.2. Smart Columbus Operating System 

The Operating System is the cloud-based, dynamic, governed data-delivery platform at the heart of the 

Smart Columbus system. It is designed to ingest and disseminate data from external systems, such as a 

parking application or probe data, for processing via a microservices architecture in which components of 

the EPM will reside in the Operating System as loosely coupled services. The Operating System also serves 

as the source for real-time operational data and archived historical data from a combination of data storage 

sources for use by the City of Columbus and third-party applications/developers. The Operating System is 

the data platform at the heart of the Smart Columbus data environment that integrates data and data 

services from multiple sources, including the planned Smart Columbus projects, traditional transportation 

data, and data from other community partners. The Operating System embodies open-data and open-

source concepts to enable better decision-making and problem-solving for all users to support a replicable, 

extensible and sustainable platform. 

1.4.3. Travelers 

The end users of the Traveler UI are collectively referred to as “Traveler” in this ConOps. These users will 

utilize the Traveler UI to view, plan, reserve, pay and navigate to desired parking in Downtown and the Short 

North through a smartphone- and web-based application. 

1.4.4. Parking Facilities 

Parking Facilities will use the EPM Central System as a marketing tool to educate Travelers on their parking 

options and to sell parking spaces. A second application will be created for Parking Operators to load or 

update general facility information and for parking facilities without a current parking management system, 

for them to upload their pricing information and change it as needed.  

1.4.5. Parking Operators 

Parking Operators will have a user interface to connect to the EPM Central System to load or update 

parking information.  
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1.4.6. City of Columbus Parking Meter System 

The City of Columbus Parking Meter System represents the parking management system from IPS Group. 

This system will pass parking loading zone and meter location, rates, hours of operation, restrictions and 

any out of service messages along to the Operating System. The EPM will then pull that information into its 

Central System for use in the external facing smartphone application and web portal for Travelers to access 

parking meter or loading zone information and the probability of finding an open meter or loading zone in a 

desired area.  

The City recently accepted an RFP proposal from Parkmobile for other City parking related needs. As 

negotiations proceed and the data that can be generated is better understood, it is likely that the data from 

Parkmobile will also be sent to the Operating System for use by the EPM Central System. 

1.4.7. Event Parking Management Central System 

The EPM Central System is the main back-end system for the EPM project. The external interfaces will be 

comprised of two applications and a web portal with the following capabilities: 

 Smartphone Application – The smartphone application will allow a Traveler to research parking 

space availability from parking facilities, parking meters and loading zones. For those parking 

facilities with reservation capabilities, this application will also allow the Traveler to reserve a 

parking space. 

 Web Portal – The web portal will allow the Traveler to do the same research on parking and 

reservations as the smartphone application.  

 Parking Operator Application – This application will allow the Parking Operators secure access to 

update information about their parking business from static information about their garages and 

hours of service to changing prices in real-time. The EPM Central System will take data from Probe 

Vehicles and the City’s Parking Meter System to create statistic probabilities around parking 

availability at parking meters and loading zones. 

 Parking Operator Web Portal – The Parking Operator web portal will allow the Parking Operator to 

do the same input of parking information as the Parking Operator Application. 

The EPM Central System will send usage, parking availability and transaction data to the Operating System 

for evaluation and policy purposes. 

1.4.8. Probe Vehicles 

Probe vehicles play an important role in collecting data for the EPM project. Probe vehicles are vehicles that 

have installed equipment that send data back on their surroundings (as well as other car specific data). 

Probe vehicle data will be provided through the EPM Central System and be used to show the probability of 

an open parking meter or loading zone space. Historical and present data will be used to calculate a 

percentage of availability for a designated zone which may consist of one loading zone or one city block of 

meters.  

1.4.9. Third-Party Users 

Third-party users are members of the public, including researchers and entrepreneurs, who will have limited 

access to data that is generated by the system through the Operating System for development purposes. 
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1.4.10. Common Payment System 

The EPM will interface with the CPS for payment processing. Travelers will be able to interact with the CPS 

system via the mobile or web application to pay for parking, add money to their CPS account and receive 

reservation codes. Schedules for developing each project need to be coordinated closely to monitor critical 

path dependencies and handle contingencies and changes to minimize impact on both projects. 

Parking facilities will also interface with CPS for reservation and payment transactions. 
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Table 2: References lists documents and literature referenced during development of this ConOps. 

Table 2: References 

Document 

Number Title Revision(s) 

Publication 

Date 

2105.16 City of Columbus Municipal 

Code (Individual parking 

spaces) 

 Ord. 2168-76 

 Ord 2120-03 § 1 (part), 12-11-2003 

12/11/2003 

2150.04 City of Columbus Municipal 

Code (Parking Violations 

Bureau) 

 Ord. 32-83 

 Ord. 2120-03 § 1 (part) 

 Ord. 0867-2006 § 1 (part) 

 Ord. 0105-2007 § 1 (part) 

 Ord. No. 0128-2009, § 1, 2-9-2009) 

2/9/2009 

2151.01 City of Columbus Municipal 

Code (Parking prohibitions in 

specified places) 

 Ord. 1171-88 

 Ord. 2120-03 § 1 (part) 

 Ord. 0867-2006 § 1 (part) 

 Ord. No. 0128-2009, § 1, 2-9-2009 

 Ord. No. 0411-2009, § 3, 04-19-2010 

 Ord. No. 1465-2012, 

§ 1(Attach.), 7-16-2012 

 Ord. No. 1182-2014, § 2, 06-16-2014 

6/16/2014 

1362-1998 IEEE Guide for Information 

Technology System Definition 

ConOps Document 

1998 3/19/1998 

2105.17 City of Columbus Municipal 

Code (parking prohibitions or 

restrictions) 

 Ord. 2168-76 

 Ord. No. 1182-2014, § 2, 6-16-2014 

2014 
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Document 

Number Title Revision(s) 

Publication 

Date 

2155.05 City of Columbus Municipal 

Code (parking meter 

payment) 

 Ord. 26-91 

 Ord. 2120-03 § 1 (part) 

 Ord. No. 2105-2013, § 1, 9-23-2013 

 Ord. No. 2029-2014, § 4, 9-29-2014 

9/29/2014 

N/A Short North Parking Study 

Final Report 

Final 6/25/2015 

USDOT 

Solicitation 

No.: 

DTFH6116

RA00002 

City of Columbus Smart City 

Application: Beyond Traffic: 

The Smart City Challenge 

Phase 2 

"USDOT Application Volume I” 

(https://www.columbus.gov/sm

artcolumbus/application/) 

1 7/29/2016 

FHWA-

JPO-17-523 

Concept of Operations for the 

Multimodal Trip Planning 

Application/Common Payment 

System for the Smart 

Columbus Demonstration 

Program  

Final 5/18/2018 

Source: City of Columbus 

Table 3: Meetings lists stakeholder meetings held during the development of this ConOps. 

Table 3: Meetings 

Meeting Title 

Recurring 

Meetings Date 

Parking Solutions to Increase Downtown Visitation Meeting No 4/20/2016 

Experience Columbus Meeting No 11/1/2016 

Downtown Parking Working Group – Meeting #1 No 12/22/2016 

INRIX “Meet and Greet” No 1/6/2017 

IPS “Meet and Greet” No 1/24/2017 

https://www.columbus.gov/smartcolumbus/application/
https://www.columbus.gov/smartcolumbus/application/
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Meeting Title 

Recurring 

Meetings Date 

Smart Columbus Update Re: Downtown Parking Management Project 

Meeting (Experience Columbus and Parking Partners) 

No 2/13/2017 

INRIX Follow-up Meeting No 2/27/2017 

Parking Panda “Meet and Greet” No 2/28/2017 

Cleverciti Systems GmbH “Meet and Greet” No 3/1/2017 

Kapsch “Meet and Greet” No 3/1/2017 

Downtown Parking Working Group – Meeting #2 No 3/1/2017 

Smarking “Meet and Greet” No 3/2/2017 

Spotwise “Meet and Greet” No 3/3/2017 

Park Whiz “Meet and Greet” No 3/6/2017 

Linkology “Meet and Greet” No 3/7/2017 

Parkeon “Meet and Greet” No 3/7/2017 

Honk Mobile “Meet and Greet” No 3/7/2017 

Libelium “Meet and Greet” No 3/8/2017 

VoicePark “Meet and Greet” No 3/8/2017 

CloudParc “Meet and Greet” No 3/8/2017 

Passport, Inc. “Meet and Greet” No 3/9/2017 

Parkifi “Meet and Greet” No 3/10/2017 

Spot Hero “Meet and Greet” No 3/10/2017 

ParkMobile “Meet and Greet” No 3/10/2017 

Genetec “Meet and Greet” No 3/13/2017 

Civic Connect “Meet and Greet” No 3/16/2017 

Bi-weekly Downtown Parking Co-Chair Update Meetings Yes 3/23/2017 to 

9/07/2017 
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Meeting Title 

Recurring 

Meetings Date 

Bosch “Meet and Greet” No 3/24/2017 

Pillar Technology “Meet and Greet” No 4/7/2017 

Experience Columbus Partnership Meeting No 5/4/2017 

Weekly Performance Measures Working Group Meetings Yes 5/25/2017 to 

8/29/2017 

Experience Columbus Parking Partners Meeting No 7/24/2017 

Weekly Downtown Parking Co-Chair Update Meetings Yes 2/1/2018 to 

present 

Source: City of Columbus 

2.1. STAKEHOLDER ENGAGEMENT SUMMARY 

The following is a summary of end-user and stakeholder engagement activities to assess community 

interest in utilizing a mobile app to locate meter or other parking. 

2.1.1. Community Outreach 

More than 140 participants shared their views and ideas regarding parking preferences, needs and 

concerns in the Downtown and the Short North. From March 30, 2018, through April 20, 2018, two 

community liaisons collected a total of 134 surveys (75 General Parking and 59 On-Street Parking surveys) 

and nine of personal interviews were conducted with parking owners/operators. The desired outcome of 

these interactions was to solicit input on the deficiencies or limitations of the current system, and to inform 

the ConOps development for Smart Columbus projects that directly affect downtown parking. Information 

gathered during the surveys, discussion with community liaisons and other feedback, is included in 

Appendix B. 

2.1.1.1. KEY TAKEAWAYS 

Most of the participants were in favor of a mobile and web application to create a centralized location for 

parking information and said they would use it. 

  



Chapter 2. References 

 Event Parking Management Concept of Operations – Final Report | Smart Columbus Program | 17 

2.1.2. Field Survey Results 

Key takeaways from field surveys issued to stakeholders, parking facility owners, and operator interviews in 

the Columbus area in 2018 are summarized below. Additional information on stakeholders and other metrics 

measured through the survey are referenced in Appendix A and Appendix B. 

 Over 67 percent of respondents travel to downtown by car and over 50 percent of respondents said 

they had concerns about parking in the downtown area. 

 Over 75 percent of respondents stated that they want a parking app and that it would help to 

alleviate parking concerns and enhance their visit to downtown. 

 The top five features respondents would like to see in an app are: 

 Ability to know how much time is left on my meter 

 Information on meter time limits hours of operation, rate, holidays, and free parking times 

 Meter locations available on an interactive parking map 

 Likelihood of finding an available parking meter on a given street or neighborhood 

 Warning when meter is going to expire 

 The surveys also showed interest for a free parking app. 

 Parking operators have an interest in participating in a project or solution that would benefit the 

greater Columbus community at large. 

 The experience of potential and existing customers is very important for parking facility owners and 

operators. 

 Much of the parking spaces in the greater downtown area are used by workers during the daytime 

and a different audience on evenings and weekends. 
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 Current System 

Columbus does not currently have a unified parking availability and reservation system. Some parking 

providers in Columbus, as in the rest of the country, offer their own single-purpose mobile applications to 

promote their own services, with the common objective of offering superior services to customers. Many of 

these applications include parking availability, parking operational information, reservations and payment. 

Integrated payment systems allow travelers to register various payment media to pay for services using their 

smartphones. While these systems provide great service to travelers, there is no integration among all the 

parking options in Downtown and the Short North. This requires travelers to download and install multiple 

applications based on their parking needs, to register and maintain multiple payment methods, and to hop 

back and forth between applications or websites to compare prices, location and availability among parking 

facilities. 

In addition to provider-specific applications, third-party mobile applications serve as “data integrators” for the 

traveling public (i.e. travelers) by combining parking information, availability, reservation and payment 

services from parking facilities that may or may not pay to be added to their application, which results in 

incomplete parking information. An application user in this scenario could drive by three garages not 

included in the application before reaching the one that was included in the application. These applications 

fall short by covering only a limited number of garages and surface lots for parking information. These 

applications also do not share any City of Columbus parking meter or loading zone information. 

3.1. BACKGROUND AND OBJECTIVES 

The Columbus area is characterized by high single occupancy vehicle usage, low transit usage, and low-

density urbanization1. For many residents, car dependency is not a choice as there are insufficient travel 

options (based on location) or there is a preexisting lack of trust or familiarity with existing travel options. 

Despite many positive initiatives to improve transit service and reliability, there is a public perception of 

excessive trip time and service uncertainty, coupled with a lack of familiarity with options such as 

AirConnect, CBUS and others. This car dependency means parking is in demand in job centers like 

downtown and for visitor hot spots like the Short North. 

The City must balance parking to ensure residents, visitors, business owners and workers can park in 

harmony. The City’s existing parking regulations aim to create a comprehensive approach to parking 

management, supply, and operation. The existing parking infrastructure includes loading zones, single 

space meters, garages, surface lots, taxi-only parking, valet, no parking zones, permit parking, and resident-

only parking. While the City has dedicated teams responsible for parking issues, studies, policy, permits, 

loading zones, parking meters, and parking enforcement, the City also recognizes that public on-street and 

private parking is limited in many commercial, residential, historic, and mixed-use neighborhoods. During 

large events, weekday commutes, and on weekends, parking demand usually outweighs the capacity 

nearest the event, workplace or destination location. 

                                                      

1 Source: Ford Greenfield Labs: Columbus Mobility Design Research Report 
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3.2. OPERATIONAL POLICIES AND CONSTRAINTS 

Operational policies and constraints in this section apply to the current situation. Operational policies are 

predetermined decisions regarding the operations of each component or sub-component of the current 

system, typically in the form of general decisions or understandings that guide development and decision-

making activities. Operational policies inform decisions made in the design of the current system. 

Constraints are externally imposed limitation on system requirements, design, or implementation or on the 

process used to develop or modify a system as defined by IEEE 1362. Table 4: Operational Policies and 

Constraints describes the operational policies and constraints by category. 

Table 4: Operational Policies and Constraints 

Category Operational Policies and Constraints 

Constraint While the existing parking meter system can share real-time payment and expiration 

data with the City, that information is not always accurate because a traveler can stay 

over their time limit or leave before their time expires. 

Constraint The Parking Facility’s technology and equipment vendors may not, under their current 

contracts, be under any obligation to share data with a third-party. 

Constraint The City’s meters only have two pre-set prices (daytime and evening or weekday and 

weekend prices).  

Policy Columbus City Code §2105.03 empowers the director to generate temporary regulations 

to cover emergencies or special conditions, which includes setting reasonable rates for 

public parking facilities operated by the City of Columbus DPS. 

Policy Columbus City Code §2105.16 grants the public service director authority to create on-

street parking. The City of Columbus has on-street parking in the form of single-space 

parking meters, multi-space meters, loading zones and valet zones. 

Policy Columbus City Code §2105.17 grants the public service director authority to create no 

parking zones on city streets. Proper signage of any parking prohibition must be visible 

to ensure proper public notice. 

Policy Columbus City Code § 2151.01 is entitled “Parking Prohibitions in Specified Places” and 

lists many prohibitions and instructions for on-street parking. 

Policy Columbus City Code §2155 deals with parking meter definitions, prohibitions, fees and 

fund collection information.  

Source: City of Columbus 
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3.3. DESCRIPTION OF CURRENT SYSTEM 

Downtown Columbus is a regional economic anchor and growing urban core. The downtown area is home 

to approximately 49,000 residents, with 70 percent white collar and 30 percent blue collar employees2, 

along with retail and hospitality businesses, a thriving art scene with regular performances at multiple 

theaters, halls, and a growing convention business. Employees keep the parking occupied during the day, 

and parking at night and on the weekends is as much of an issue given the many popular restaurants, 

festivals and concerts that exist year-round. 

The Short North is named for its very close, just north connection to the downtown. The Short North is 

centered over High Street, which is a main artery of Columbus. The Short North started its transformation 

from a rundown neighborhood filled with abandon homes in the 1980s. It has blossomed into an up-and-

coming art scene and tourist must-see attraction. Now the area is filled with high-end restaurants, art 

galleries, boutique hotels and retail stores that draw crowds to the area for entertainment and tourism, which 

increases the demand for parking. Immediately behind the High Street corridor lies residential 

neighborhoods that were built without parking accommodations, which has proven challenging as the 

success of the High Street corridor has grown. 

Currently, a traveler’s ability to use one app or source to determine all parking availability and compare 

parking rates does not exist. In addition, the interactions among on-street parking and private surface lots 

and garages do not exist. The support environment for on-street parking includes City-maintained street 

signs, pavement markings, wheel blocks, and meters identifying parking rules and regulations. Private 

surface lots and garages also have “P” signs supported by the City to aid in directing travelers. The support 

environment for private parking includes organizations such as Experience Columbus and the Franklin 

County Convention Facilities Authority (FCCFA), which provide maps and other parking information such as 

parking rates and/or parking facility addresses. Private companies also provide several online systems 

(provided by third-party providers) that allow travelers to access parking information and pay for parking in 

advance. 

Presently, there is limited parking information for on-street metered spaces available online. There are 

roughly 4,500 metered parking spaces citywide. The parking meters in Columbus are Smart Meters made 

by the IPS Group and they accept credit and debit cards as well as coins. A separate, stand-alone data 

management system (DMS) from IPS Group provides a web-based application for managing the Columbus 

parking meter network. Each smart parking meter is wirelessly networked to the web-based DMS, which 

gives the City real-time parking meter payment information. However, this information is not publicly 

available. The DMS also gives the City remote meter configuration capabilities as well as financial, 

technical, and administrative reporting features. DPS provides an online meter map that users can access 

through the City’s website and MyColumbus app showing the locations of meters, hours of operation, 

accessibility for those with disabilities, and maximum meter time. However, occupancy information is not 

provided. Currently, the City publishes no information about loading zones. 

Loading zones also have limited parking information available and can be confusing for travelers. Loading 

zones are on-street parking spaces that are permitted and designated for the loading or unloading of people 

and goods. Columbus allows businesses to apply for a permit to designate an on-street area as a delivery 

zone. This area is then reviewed by the City to determine whether the size and location are appropriate 

based on traffic impacts and potential uses of the permit applicant. There is an annual charge per foot for 

                                                      

2 Demographic information powered by Onboard Informatics (Copyright © 2014 Onboard Informatics) retrieved from 
Point2 at https://www.point2homes.com/US/Neighborhood/OH/Columbus/Downtown-Columbus-
Demographics.html 

https://www.point2homes.com/US/Neighborhood/OH/Columbus/Downtown-Columbus-Demographics.html
https://www.point2homes.com/US/Neighborhood/OH/Columbus/Downtown-Columbus-Demographics.html
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the loading zone and a one-time $300 installation charge for signage. The signage does state how the 

space is to be used, but a traveler is not likely to be able to make quick parking decisions while driving by 

the sign. Commercial delivery truck travelers are the main users of these parking spots. They are also 

permitted to be and often are used by taxis, other ride-sharing companies and the public. This unique, open 

availability to the public can make predicting a delivery zone’s availability difficult. 

Regularly, situations occur where there is not available space to park, the traveler is not aware of an 

available space, or delivery vehicles are parked in locations where parking is not permitted. This creates two 

problems for parking and congestion in the area. First, delivery travelers parked in metered spaces take 

away a valuable resource from visitors and customers. Second, delivery travelers parked in the middle of 

the road or other no parking zones create a domino effect for traffic. This includes the addition of an illegally 

parked vehicle in an urban atmosphere, unnecessary congestion in an already tight area and a dangerous 

environment for both the delivery driver and those traveling on bike, foot, or by vehicle. In short, residents 

and visitors are not effectively served with the existing system. 

Experience Columbus together with their associated agencies such as CampusParc, LAZ Parking, 

Nationwide Realty Investors, Columbus Downtown Development Corporation, and FCCFA collectively 

manage and/or own more than 40,000 parking spaces in Downtown Columbus. No current website contains 

a complete listing of parking availability; however, some of the private facilities and several third-party online 

sites such as ParkingPanda, (acquired by SpotHero), BestParking, Parkmobile, Parkwhiz and ParkMe 

provide information for some private surface lots and garages. Each website provides information about 

parking locations, availability, facility type, operation hours, and some offer pre-paid, pay-by-phone or 

reservation capabilities. Websites for Columbus entities such as Experience Columbus provide links to 

some of these parking management systems. 

Table 5: Parking Facilities and Their Payment Options describe Columbus’ most common parking 

facilities and their payment options. 

Table 5: Parking Facilities and Their Payment Options 

Parking Facility Description Payment Option(s) 

Gated Parking Facilities 

(Pay-at-Gate or Kiosk Systems) 

Gated facilities generally have a pay at gate system, which accepts 

payments made by credit cards only. Gated systems are 

sometimes combined with a “pay before returning to the car” kiosk, 

which generally accepts credit card and cash forms of payments. 

These kiosks generally offer a grace period of time for Travelers to 

get back to their car and exit the garage. This grace period exists 

to ensure someone doesn’t cheat the system by immediately 

paying for a minimal amount of parking then spend all day in the 

parking facility and not pay the higher rate. Some garages also 

have pay by mobile or web application with a credit card. 

These facilities may have on-site staff that assist customers but do 

not come into contact with money. 
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Parking Facility Description Payment Option(s) 

Ungated Facilities 

(Pay-by-Foot Systems) 

Ungated facilities can have kiosks where credit cards or cash is 

accepted, and a ticket is received upon payment. The ticket is 

generally then placed in the vehicle’s windshield area. Parking staff 

may then manually walk on foot, performing visual inspections of 

payment tickets as a method of validation and enforcement. 

Some facilities do have the ability to pay by mobile or web 

application. In that scenario, the visual inspection is conducted on 

the person’s make and model of their car and their license plate 

number. 

Gated and Ungated Facilities 

(Manually Collected Systems) 

Gated and ungated facilities can operate normally with a manual 

payment collection system or have exceptions (big events, system 

malfunction) where they collect payments manually. Most large 

parking facilities like to manage risk and avoid manual collection of 

payment unless there is a malfunction of the payment system. 

Street Parking The City of Columbus parking meters accept credit cards 

(Discover, Visa and MasterCard) and coins for payment. A mobile 

payment system is expected to launch in the Short North in 

November 2018 and expected to extend city-wide by 2019. 

Source: City of Columbus 

3.4. MODES OF OPERATION 

The modes of operation for the existing City of Columbus parking meter system are defined in Table 6: 

Current System Modes of Operation for City Meters. 

Table 6: Current System Modes of Operation for City Meters 

Mode Definition 

Mode 1: Operational (regular) Normal operating condition with meters operating as expected and 

the meter map is working. 

Mode 2: Reduced Availability Reduced availability associated with planned maintenance and 

frigid weather conditions but falling outside the start and/or end 

times and dates agreed upon by the city and any contractor as 

considered as impacting system availability. 

Mode 3: 

Failure/Anomaly/Exception/ 

Degraded  

Situations that require the temporary shutdown of the 

technology/system/device. For example, this can be caused by a 

technology failure, meter head issue (including vehicle collision) or 

weather. 
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Mode Definition 

Mode 4: Maintenance  Condition in which equipment and/or systems are under routine or 

unscheduled maintenance. 

Source: City of Columbus 

3.5. USER CLASSES AND OTHER INVOLVED PERSONNEL 

User classes of the current system as described in Table 7: Current User Classes and Other Affected 

Classes are comprised of travelers, the City, parking facility operators and third-party online parking 

management services. 

Table 7: Current User Classes and Other Affected Classes 

User Classes Description 

City of Columbus, Division of 

Traffic Management 

City of Columbus group responsible for parking policy, planning 

studies, parking meter program, etc. (see City of Columbus for 

additional duties). 

Parking Facility Operator  Operators of parking facilities in Downtown and the Short North. 

Third-Party Online Parking 

Management Services 

Businesses that provide online parking management services to the 

public via a website or application. 

Travelers looking for a parking 

facility parking space (not work- 

or school-related) 

Travelers in Downtown or the Short North using a parking facility for 

non-work- nor school-related purposes such as entertainment, 

visiting area attractions, shopping, etc.  

Travelers looking for a parking 

facility parking space (work- or 

school-related) 

Travelers in Downtown or the Short North using a parking facility for 

work or school purposes. 

Travelers looking for a parking 

meter 

Travelers in Downtown or the Short North in need of meter parking. 

Travelers looking for loading 

zone parking 

Travelers in need of loading zone parking for short term deliveries or 

pick-up of people and/or goods, such as commercial Travelers, 

contractors, taxi cabs, Uber, etc. 

City of Columbus DoT City of Columbus department responsible for providing Columbus 

residents, visitors and businesses with reliable and efficient 

technology services, infrastructure and telecommunications. 
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User Classes Description 

MMTPA/CPS The CPS will provide a means of common payment for all modes of 

transportation in Columbus. CPS will need appropriate transactional 

information from the EPM. 

Source: City of Columbus
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 Justification and Nature of Changes 

The City of Columbus lacks a comprehensive parking management system that aggregates location, 

availability, payment information and reservation capabilities across all public and private parking options. 

The following sections further describe the needs, desired changes, priorities and considerations of the 

current system. 

4.1. JUSTIFICATION FOR CHANGES 

Under the current system, Columbus parking is managed by a conglomeration of public and private entities. 

Online sites provide private parking and payment options although each site only presents a partial offering 

of the City’s available parking. Travelers are responsible for researching all possible known or unknown 

parking websites and other resources to gain a complete view of the full range of parking options, which can 

lead to confusion and frustration. During events, workday commutes, and on weekends – when parking is in 

high demand – Travelers experience longer drive times and increased traffic congestion as they attempt to 

find available parking. These conditions lead to more traffic delays due to the extended search for parking 

(driver frustration), an increase in fuel consumption, and negative impacts on air quality. 

Specifically, in the Short North, where the High Street corridor blossomed faster than parking capacity and 

transportation options could keep up, Travelers park in a permitted residential area, which leads to frustrated 

permit-holders who then cannot find an alternate parking space and likely a parking ticket for the illegal 

parker. Negative experiences can lead to a perception of parking not being available in this area, which 

could reduce local tourism and business. 

One of the greatest challenges to continued growth and development of Columbus, specifically in 

Downtown and the Short North, is the perceived lack of parking availability. The Columbus Short North 

Parking Study identified the need for more information on parking availability. This is also reaffirmed in visitor 

satisfaction surveys conducted by Experience Columbus. From a Traveler’s perspective, it is difficult to plan 

for parking near events as there is not a single, integrated parking management system currently in 

operation. 

Table 8: Justification for Changes provides an overview of the current challenges and benefits of EPM 

that justifies the changes needed to develop a unified smart parking EPM system. The table outlines the 

improvements the EPM system offers above and beyond the existing system.  
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Table 8: Justification for Changes 

Current Situation Benefit of EPM 

City and parking operators face the 

challenge of being able to access 

holistic views into current parking 

facility data and usage (e.g. garage 

and surface lot parking information) 

in Downtown and the Short North. 

 Provides city users with updated information on parking usage 

and availability to assist in the creation of more comprehensive 

management plans, better utilization of parking facilities and 

parking meters. 

 Provide city users information on parking availability and usage 

to assist in the creation of parking policy and planning activities 

in Downtown and Short North. 

Travelers using a parking meter do 

not receive notice when their meter 

is going to expire. 

Travelers will receive notification that their meter is set to expire. 

Travelers do not have a single 

source of information for parking 

options, reservations, or payments 

and are responsible for researching 

any known or unknown websites 

and other resources in order to 

search for parking information. 

 Provides Travelers with an application with parking garage, 

surface lot, loading zone and parking meter location and 

information. 

 For participating parking facilities, a reservation and single 

payment service will be available. 

Source: City of Columbus 

4.2. DESCRIPTION OF DESIRED CHANGES 

The desired changes to the existing parking management system will utilize technologies to better connect 

Columbus visitors and residents to parking, support the efficient movement of people and goods, and 

reduce congestion. 

To develop parking-focused user needs, the Smart Columbus Downtown Parking Working Group met to 

discuss the needs of Downtown and the Short North. Surveys were conducted with downtown residents, 

workers and visitors around parking in general and around parking meter needs. A survey was also 

conducted of the large parking facility owners/operators to identify their needs as their participation is critical 

to this project’s success. The input received from these meetings and surveys allowed stakeholders to be 

identified, to refine user needs, and to identify scenarios.  

Table 9: Event Parking Management User Needs summarizes user needs for the EPM system as 

identified by these stakeholders. 

The priority column classifies changes as essential, desirable and optional. Essential items are considered 

essential to the success of the EPM solution and must be included as part of the final solution. Desirable 

items are important to the overall system and every attempt will be made to incorporate these elements but 

may be excluded from the final solution based on project constraints. Optional items are non-essential and 

will be included if resources allow but may be excluded from the final solution. 
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Table 9: Event Parking Management User Needs 

Identification Title Description Priority Rationale 

TRAVELER NEEDS 

EPM-UN001-v01 EPM Real-Time 

Parking Information  

Traveler needs the EPM system to provide 

real-time parking information including the 

location, hours of operation, restrictions, 

availability, price (comparison), number of 

parking spaces available and other 

information to help locate available parking 

including loading zones, specialty meter for 

electric vehicle charging, and Americans with 

Disability Act (ADA) hours of loading zones 

Essential The goal is to prevent the 

need to drive longer 

distances searching for 

parking. Information on 

available parking, i.e. the 

following garages have 

available parking, will aid the 

Travelers in making informed 

decisions regarding travel 

time, individual budgetary 

and travel preferences, fuel 

consumption, and could 

reduce congestion. 

EPM-UN002-v01 EPM Map Display Travelers need the EPM system to provide 

above parking information on interactive 

maps that can see all parking options or can 

turn on and off the meter/loading zone 

locations. 

Essential This will aid the Traveler to 

make informed decisions on 

parking and filter the parking 

preferences as needed. 

EPM-UN003-v01 EPM Parking Meter 

Availability 

Travelers need the EPM system to provide 

information on the probability that a metered 

parking space will be available in a given 

area (i.e., a given segment of road). 

Essential This will aid the Traveler in 

making informed decisions 

regarding travel time and fuel 

consumption and could 

reduce congestion. 
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Identification Title Description Priority Rationale 

EPM-UN004-v01 EPM Loading Zone 

Availability 

Travelers need the EPM system to provide 

the probability of finding an open loading 

zone in a given area.  

Desirable This will help the Traveler 

make informed decisions 

about travel time and fuel 

consumption, and it could 

reduce congestion. 

EPM-UN005-v01 EPM One-Stop-Shop Travelers need the EPM system to allow 

access to all available parking information 

including location, availability, prices, hours 

of operations, and other related information 

from a single location, which could be 

through smartphone application (iOS and 

Android) or through website.  

Essential This is needed to create a 

one-stop-shop for parking in 

Columbus to reduce 

confusion among parking 

sites/applications to help 

Travelers make a better 

decision based on their travel 

needs.  

EPM-UN006-v01 EPM Parking 

Reservation 

Travelers need the EPM system to provide 

the ability to book/reserve and pay for 

parking in accordance with the policies of 

individual facilities, and to receive 

confirmation that bookings/reservations have 

been processed and accepted.  

Essential This is needed to provide 

convenience and flexibility of 

using a single application 

instead of many to secure 

private facility parking. 

EPM-UN007-v01 EPM Facility Access Travelers need the EPM system to provide 

easy and clear access information to enter 

the pre-paid facility and find parking as 

previously confirmed through the purchase 

and receipt of parking. When parking, the 

Traveler should be able to bring up the 

necessary access information regarding 

booking/reservation/payment.  

Essential This will help the Traveler to 

reach the correct facility for 

parking and use the pre-paid 

booking/reservation.  
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Identification Title Description Priority Rationale 

EPM-UN008-v01 EPM Navigation Travelers need the EPM system to provide 

an address for the parking facility, parking 

meter or loading zone that will automatically 

link to the Traveler’s smartphone’s mapping 

application. Alternatively, the EPM system 

can automatically link to a navigation 

application. 

Essential This will the help the Traveler 

make informed decisions 

about the travel time based 

on the parking facility location 

and be able easily navigate to 

their reserved parking facility. 

EPM-UN009-v01 EPM CPS 

Management 

Travelers need to be able to set-up and 

manage their CPS account from the EPM 

application or website.  

Desirable This will help the Travelers to 

avoid having to log in to 

another application to access 

their account. 

EPM-UN010-v01 EPM Parking Meter 

Time Left 

Travelers need the EPM system to provide 

the time left on their meter and warn them 

prior to expiration.  

Essential This will help the Travelers to 

retrieve the vehicles prior to 

expiration to avoid penalty. 

EPM-UN011-v01 EPM Parking Meter 

Time Extension 

Travelers need the EPM system to allow 

extension of parking time. (Extension of time 

will only be allowed if the initial meter 

purchase was less than the full amount of 

the time restriction.) 

Optional This will help the Travelers to 

make informed decisions on 

parking. 

EPM-UN012-v01 EPM User Feedback Travelers need to be able to provide 

feedback on the user experience via the 

EPM application. 

Desirable User feedback will be 

important to build ownership 

and to identify and prioritize 

future improvements. 

EPM-UN013-v01 EPM Report a 

Problem 

Travelers need the EPM system to provide 

an email link and phone number for the 

City’s 311 system.  

Optional This will help Travelers report 

any problem to the parking 

facility or at a meter. 
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Identification Title Description Priority Rationale 

EPM-UN014-v01 EPM Anonymous 

Search 

Travelers need the EPM system to provide 

an anonymous user experience while 

searching for parking options, unless they 

create a profile. 

Optional This will help the Travelers to 

quickly locate the parking 

options especially if the 

Traveler is a visitor and 

doesn’t need to go through 

the hassle of creating an 

account for one-time use. 

EPM-UN015-v01 EPM Create a Profile Travelers need the EPM system to provide 

the option to create a profile to keep personal 

options stored, i.e. EV charging station 

locations to facilitate better search results 

and convenience. 

Optional This will help the Travelers to 

setup their preferences.  

EPM-UN016-v01 EPM Guest Accounts Travelers need the EPM system to allow a 

Traveler to continue as a guest to the system 

to purchase parking without setting up an 

account. 

Optional This will help the out-of-town 

Travelers to use the EPM 

app/website.  

EPM-UN017-v01 EPM Probe Vehicle 

Data 

Travelers need the EPM system to use 

probe vehicle data to gather information 

about the availability of loading zone and 

parking meter. 

Essential This information will be used 

to create probability statistics 

of a parking meter or loading 

zone space being available, 

so the Traveler can make 

informed parking decisions. 

PARKING OPERATORS 

EPM-UN018-v01 EPM Parking Facility 

Data Accuracy 

Parking Operators need the EPM data to be 

up-to-date in real time to maintain overall 

parking facility system functionality and 

reliability. 

Essential This will allow the Travelers 

to be confident of the parking 

information provided by the 

EPM.  
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Identification Title Description Priority Rationale 

EPM-UN019-v01 EPM Reports Parking Operators need the EPM system to 

allow them to generate reports on their 

parking activities. 

Desirable This is needed to create 

policy and procedures around 

parking. This will help the 

Parking operators to monitors 

their operations.  

EPM-UN020-v01 EPM Parking Facility 

Information 

Parking Operators need the EPM system to 

accept their static parking facility information 

through an API (application programming 

interface), mobile application or web portal. 

Essential This is for general information 

about the parking facility. This 

can also be used for more 

detailed information for 

facilities that don’t have a 

parking management system 

to integrate with EPM to 

share information 

automatically. 

EPM-UN021-v01 EPM Parking Facility 

Reservations 

Parking Operators need the EPM system to 

use the parking facility’s current reservation 

system to process any reservations and 

payments. All reservations made through 

EPM must also be recorded and 

synchronized with the facility owner’s parking 

system to maintain data integrity across 

systems. 

Essential This will allow data integrity 

across systems.  

CITY OF COLUMBUS DIVISION OF TRAFFIC MANAGEMENT 

EPM-UN022-v01 EPM Demand-Based 

Pricing  

The City needs the EPM system to be 

capable of allowing demand-based pricing 

for meters in the future. 

Essential This will allow the City to 

manage the parking demand 

within the City. 

EPM-UN023-v01 EPM Communications 

Reliability 

The City needs the EPM system to be 

reliably connected though a secure and 

reliable communications network.  

Essential Reliable communication is 

necessary for proper 

functionality of every aspect 

of the EPM. 
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Identification Title Description Priority Rationale 

EPM-UN024-v01 EPM Utilization 

Information 

The City needs the EPM system to provide 

usage information to the City (and other 

third-parties). 

Essential This will allow the City to 

make good policy and system 

improvement decisions 

EPM-UN025-v01 EPM System 

Reliability 

The City needs the EPM system to sustain a 

high percent of in-service (or up-) time.  

Essential This will aid in establishing 

trust in the overall system 

and enhancing system 

usage. 

EPM-UN026-v01 EPM Integration with 

Current City Systems 

The City needs the EPM system to reliably 

work with and integrate with existing legacy 

parking system(s). 

Essential This will ensure compatibility 

with the existing system.  

EPM-UN027-v01 EPM Expandability The City needs the EPM system to be 

expandable based on the needs of the City. 

Essential This will help the City to 

ensure that it will continue to 

serve the City’s future parking 

needs. 

EPM-UN028-v01 EPM Security and 

Privacy 

The City needs the EPM system to provide 

security around identifying or financial 

information which is securely and privately 

collected or shared throughout the system. 

The collection or sharing of that information 

will only be done as necessary for the 

function of the system. Users must be able to 

safely and securely input information 

pertinent to the desired functionality without 

concern that the information is being used for 

reasons other than those necessary for the 

system’s performance and assessment of 

the system’s functionality. 

Essential This will ensure security and 

privacy of information.  

CITY OF COLUMBUS DoT 
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Identification Title Description Priority Rationale 

EPM-UN029-v01 EPM Integration with 

the Operating System 

The City DoT needs EPM to accept parking 

database information through the Operating 

System. The Operating System will be the 

official repository of this information from the 

City. The Operating System needs the EPM 

information provided to the Operating 

System so that the program may track the 

performance measures and activity metrics 

of this project and share information across 

projects. 

Essential This will allow sharing of 

information between the 

systems.  

EPM-UN030-v01 EPM Data Accuracy EPM data must be accurate to maintain 

overall Smart Columbus system functionality 

and reliability. 

Essential This will allow the City to 

maintain overall system 

functionality and reliability. 

CPS 

EPM-UN031-v01 EPM Integration with 

CPS 

The CPS needs the EPM to include 

information on the parking provider, the 

amount to be paid and other relevant 

information to facilitate payment requests 

between the EPM and CPS. 

Essential This will allow information 

sharing between the 

systems. 

The CPS also needs the 

EPM to provide valid traveler 

account information, as 

required for proper 

functionality, to the CPS to 

provide a reservation 

payment option. 

Source: City of Columbus 
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By meeting these user needs, EPM will provide value beyond the current system, through reducing 

congestion and frustration in Downtown and the Short North. These claims can be objectively evaluated by 

focusing on indicators of application usage, traffic studies and customer satisfaction with the EPM system. 

The Smart Columbus team will collect survey data directly from EPM users, as well as EPM usage 

information from the Smart Columbus Operating System to better understand how customers are using the 

EPM system, and how satisfied they are with the application. More detailed information on the types of 

information collected and the statistical analysis used to make inferences about overall application success 

will be forthcoming in the Smart Columbus Performance Measurement Plan. 

4.3. PRIORITIES AMONG CHANGES 

As described above, the desired changes were classified as essential, desirable and optional. The essential, 

desirable and optional changes to the current parking management systems are listed in order of priority in 

Table 10: Priorities Among Changes. 

Table 10: Priorities Among Changes 

Priorities Priority Classification User Needs 

EPM Real-Time Parking Information Essential EPM-UN001-v01 

EPM Map Display Essential EPM-UN002-v01 

EPM Parking Meter Availability Essential EPM-UN003-v01 

EPM One-Stop-Shop Essential EPM-UN005-v01 

EPM Parking Reservation Essential EPM-UN006-v01 

EPM Facility Access Essential EPM-UN007-v01 

EPM Navigation Essential EPM-UN008-v01 

EPM Parking Meter Time Left Essential EPM-UN010-v01 

EPM Probe Vehicle Data Essential EPM-UN017-v01 

EPM Parking Facility Data Accuracy Essential EPM-UN018-v01 

EPM Parking Facility Information Essential EPM-UN020-v01 

EPM Parking Facility Reservation Essential EPM-UN021-v01 

EPM Demand-Based Pricing  Essential EPM-UN022-v01 

EPM Communications Reliability Essential EPM-UN023-v01 

EPM Utilization Information Essential EPM-UN024-v01 

EPM System Reliability Essential EPM-UN025-v01 

EPM Integration with Current City Systems Essential EPM-UN026-v01 

EPM Expandability Essential EPM-UN027-v01 
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Priorities Priority Classification User Needs 

EPM Security and Privacy Essential EPM-UN028-v01 

EPM Integration with the Operating System Essential EPM-UN029-v01 

EPM Data Accuracy Essential EPM-UN030-v01 

EPS Integration with CPS Essential EPM-UN031-v01 

EPM Loading Zone Availability Desirable EPM-UN004-v01 

EPM CPS Management Desirable EPM-UN009-v01 

EPM User Feedback Desirable EPM-UN012-v01 

EPM Reports Desirable EPM-UN019-v01 

EPM Parking Meter Time Extension Optional EPM-UN011-v01 

EPM Report a Problem Optional EPM-UN013-v01 

EPM Anonymous Search Optional EPM-UN014-v01 

EPM Create a Profile Optional EPM-UN015-v01 

EPM Guest Accounts Optional EPM-UN016-v01 

Source: City of Columbus 

4.4. CHANGES CONSIDERED BUT NOT INCLUDED 

The City’s Division of Traffic Management staff and the Smart Columbus Downtown Working Group 

investigated several changes to the current parking environment which will not be implemented, including: 

4.4.1. Multi-Space Meters 

Several years ago, the City of Columbus conducted a pilot to determine if multi-space meters were an 

appropriate fit to replace single space meters in key areas throughout downtown. After three months, the 

City determined that multi-space meters were not user-friendly and lacked the technology capabilities that 

time to be a sufficient replacement for single-space meters. 

In 2014, the City commissioned a parking study in the Short North and the consultants recommended the 

use of pay-by-plate, multi-space meters for use throughout the residential and commercial areas in the 

Short North. The City did a great deal of research on technology improvements, strategic placement and 

overall cost and they met with several suitable vendors. After gathering input internally and externally, the 

City determined that multi-space meters were not a cost-effective solution at this time. 
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4.4.2. Parking Detection Sensors 

The Division of Traffic Management has researched several options for parking detection sensors and most 

require disrupting the pavement to install a “puck” at each parking meter location. These puck-style sensors 

require a great deal of maintenance and are not ideal for colder climates like Ohio’s that experience snow 

and ice. Based on the ever-changing meter inventory, continuous resurfacing projects and required 

maintenance, the City determined that parking detection sensors are not feasible at this time. 

Recently, a parking sensor was released by IPS that can be attached to a parking meter head or pole. 

These new sensors were recently installed at Easton Town Center, a large outdoor shopping mall in 

Columbus. The City team continues communications with Easton Management to monitor their experience 

and determine the success of the technology in our climate. 

The City of Columbus recently formed an agreement with their current meter vendor to pilot 100 dome 

meter sensors in the Short North. The meter sensors will be installed in late 2018 for a 90-day pilot. The 

sensors will be placed on short-term meters and in locations with high demand throughout the Short North. 

City staff will monitor the technology and determine the accuracy and overall benefit of the data. Depending 

on the analysis, staff will determine if the benefits outweigh the financial investment. 

4.4.3. Pay-by-Phone Smartphone Application for City Meters 

The City has been researching pay-by-cell smartphone application for the past year. The Traffic 

Management team has met with several potential vendors to evaluate the mobile technology and determine 

the most compatible option for Columbus. The City will be selecting a vendor soon to implement pay-by-

phone technology in the Short North. The program is expected to go live in November 2018. Once 

implemented in the Short North and working successfully, the City will move to implement throughout 

Downtown and citywide. A user need has been added for this type of technology to ensure the technology 

will be available when the project expands. 

4.4.4. Demand-Based Pricing for City Meters 

The City has been researching successes that other cities have experienced with demand-based pricing to 

encourage turnover in large commercial corridors such as Downtown and the Short North. While many 

people support the concept and understand the desired goals, it has been a challenge to gain support in the 

past. As part of a new parking management plan in the Short North, the City will implement demand-based 

pricing in the Short North in November 2018. Once the Short North plan is implemented and increased 

pricing is changing behavior, the City will look to adjust rates in Downtown in mid- to late 2019. A user need 

has been added above to ensure the system can handle this change if needed. 

4.4.5. City Parking Garages and Surface Lots 

The City owns several parking garages and surface parking lots for employee and short-term visitor use. 

The City has decided to remove these garages and surface parking lots from this project. 

4.4.6. Ohio State University Parking Garages and Surface Lots 

Ohio State University owns many parking garages and surface parking lots for employee, student and visitor 

use. To gain perspective on their thoughts and interest in the project, their current contracted parking 

operator was interviewed during the survey process. Ohio State University is outside of the target zone of 

this project but will be considered as a potential partner as the project progresses. 



 

 Event Parking Management Concept of Operations – Final Report | Smart Columbus Program | 39 

 Concept for the New System 

This section provides an overview of the proposed EPM system including its relationship with data sources, 

Travelers and related Smart Columbus projects. This section also includes the goals for the new system, 

modes of operation, classes of users, and interfaces with other systems. A description of key concepts and 

the rationale for decisions is included. In addition to the scope of the new system, connections to the other 

Smart Columbus applications are best described in detail. 

5.1. BACKGROUND, OBJECTIVES AND SCOPE 

The USDOT’s Smart City Challenge, launched in December 2015, was designed to encourage midsized 

cities to develop ideas for an integrated smart transportation system that would use data, applications, and 

technology to help people and goods move more quickly, cheaply, and efficiently. As part of Columbus’s 

overall response to the Smart City Challenge, Mayor Ginther and other City leaders focused part of their 

efforts on how an integrated smart transportation system would provide a real-time parking availability and 

reservation service for Travelers. Discussion around parking management became the foundation for the 

EPM project. 

The motivation for the EPM project comes from increased congestion and roadway blockages resulting from 

the popular downtown events and Short North amenities where event goers and visitors who may not be 

familiar with parking options slow down while driving or circling an event area looking for parking. EPM will 

enable Travelers to check and/or monitor parking availability in Downtown and the Short North. Travelers 

will be able to open a mobile or web application, place their preferred destination in the search field and see 

the different parking options with available parking for garages and surface lots and the probability of finding 

a space at a meter or in a loading zone. They will also be able to make reservations for parking at some 

parking facilities that have reservation capabilities. 

The objective of the EPM project is to support and simplify access to parking availability information and 

reservation services in Downtown and the Short North. As highlighted in the project scope in Chapter 1. 

Introduction, creation of the EPM system will allow users to identify currently projected parking availability 

near their target destination and aid in effectively reducing the additional driving required in finding suitable 

parking. It is envisioned that users of this system will have access to parking reservations and payment 

capabilities (for garage and surface lot parking). This objective addresses a barrier to parking that the EPM 

can influence. The hypothesis behind this project is that providing EPM will reduce congestion, frustration 

and emissions in Downtown and Short North. 

The strategy for achieving the objective is to initiate an RFQ/RFP process to obtain an application from a 

private sector partner or vendor that addresses the functional requirements that motivate the project. This 

ConOps document will support the extraction of functional requirements that can be detailed in an 

RFQ/RFP. By leveraging existing technologies available in the application marketplace, the Smart Columbus 

team will achieve functional improvements over the current situation at a reasonable cost and under a 

reasonable timeline. 

Refer to Project Scope for more information on the scope of the proposed system. 

As part of its smart parking initiative, the City wants the EPM system to be a one-stop shop for parking in 

Downtown and in the Short North. In both areas, parking is in demand, even for delivery vehicles. Several 

vendors are collecting probe vehicle data from car fleets that have side-view cameras or sensors. For 

example, BMW, Audi and Mercedes collect data from all their recent vehicles that can track parking 

availability along the paths they are traveling using the vehicle’s GPS coordinates. Transit vehicle cameras 
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could also be used to generate parking availability data. With the use of probe vehicle data, this system will 

gather information about the availability of loading zone parking spots to give probability percentages 

around parking availability to delivery Travelers. The same probe vehicle data will be used for parking 

meters, but the City will also be adding in their existing parking database to the Operating System, which 

includes meter usage information which will help to calculate the probability of an open parking meter in an 

area. The City’s Division of Traffic Management has engaged a new firm focused on Short North parking 

enhancements. As those enhancements are designed and deployed in November 2018, the EPM system 

will take those into consideration when finalizing system requirements. They are expected to focus on meter 

and permit parking solutions in the Short North neighborhoods. 

When looking at the parking facilities in the EPM project area, many of them have a gated revenue system 

with availability reporting capabilities. For those that do have a system by which vehicles are counted going 

in and going out via gate, the EPM system will seamlessly integrate with their existing system to show 

overall availability. Parking facilities with reservation capabilities will have the ability to allow EPM users to 

reserve spaces in the EPM system for special events. Garages will also be able to change the pricing on the 

application in near real-time. 

Surface lots for public parking come in all shapes and sizes, unfortunately for this project, they don’t often 

come with an entry and exit gate. Surface lots will be at a disadvantage when trying to use the full extent of 

the EPM system. For those that do not have a gate or a way to track real-time availability, a user interface 

will be established to allow rates, hours of operation, number of spaces and a picture of their location to be 

input. They will also be able to allow onsite attendants to provide availability data through the mobile 

application provided to them. 

Some lots and garages may have some other sensor technologies or cameras that monitor space 

availability. A standard interface will be developed for garages and lots to incorporate their system into the 

EPM/Operating System architecture. 

The Traveler experience will start by downloading a smartphone application (expected to be available on 

Apple, Android and Google devices) or by entering through a web portal. Upon entry, without entering any 

personal information or creating a user profile, the Traveler will enter a destination address or pull up the 

map feature and zoom into the desired area. The map feature will automatically load to their existing 

location. Information on parking locations will be highlighted by dots on an interactive map. When a dot is 

pressed, a pop-up of information will be shown which will include: location information, photograph of facility, 

hours of operation, cost, EV charging existence (not availability) and ADA parking existence (not availability). 

While everything described above will be able to be done anonymously, there will be an opportunity the 

Traveler has to create a user profile to save favorite amenities, EV chargers or locations. 

If the parking facility is capable of taking reservations, a button to starting a reservation request will also be 

available. The reservation capability will have the added benefit of connecting a Traveler to their CPS 

account, if they have one, or asking the Traveler if they would like to create a CPS account if they do not 

have one. Reservations for parking may be accepted up to 30 days in advance or at the discretion of the 

parking facility. 

From the City perspective, hardware is not an expected need. The City’s current parking database will flow 

to the Operating System and reports and performance metrics will be created in the system. For the City’s 

parking meters, no hardware is expected unless it is part of another project within the City. The parking 

garages and surface lots may choose to upgrade their hardware in the form of servers, gates or 

ticketing/payment kiosks. Until a vendor is chosen, and pricing can be determined, it is unknown how many 

facilities will update their equipment. 

Interfaces will be a crucial piece to this project’s success. Table 11: Expected Interfaces discusses the 

expected interfaces for the EPM project. This table does not include information on the Operating System 

and CPS interfaces as those will be dictated by the MMTPA/CPS ConOps and future system design. 
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Table 11: Expected Interfaces 

Interface Description 

Parking Services 

to the Operating System 

Parking Services will provide parking database information and any 

future parking solution data to the Operating System. 

EPM Central System 

to the Operating System 

The EPM Central System will send usage, availability and reservation 

information to the Operating System. The Operating System will send 

the EPM Central System City parking data. 

Traveler User Interface 

to the Operating System 

The Traveler UI will send and receive information from the Operating 

System.  

City Parking Meter System 

to the Operating System 

The City Parking Meter System will send meter usage and general 

meter and loading zone information to the Operating System. 

 Gated Parking Facilities 

 Ungated Parking Facilities 

 Parking Operator User 

Interface 

 City Parking Meter System 

to the EPM Central System 

The Gated Parking Facilities, Ungated Parking Facilities, Parking 

Operator UI and City Parking Meter System will each give and receive 

data with the EPM Central System. There is expected to be several 

different revenue vendor systems requiring interfaces. The EPM vendor 

may have interfaces to many of the larger revenue systems already, but 

custom interfaces may be needed. A web-based application will be 

provided for manual parking facilities to interface to the EPM. 

Third-Party Users to the 

Operating System 

Third-party users will be given access into the Operating System for 

research and performance evaluation. 

Source: City of Columbus 

5.2. OPERATIONAL POLICIES AND CONSTRAINTS 

The Short North Streetscape project, along High Street from Vine Street to 9th Avenue, may pose a 

constraint to the Smart Columbus EPM Project performance measure collection efforts. The project includes 

widening sidewalks, clearly marking roadway lanes, upgrading street lighting and signage as well as 

decluttering the area, making it safer and more comfortable for walking and outdoor dining. Provisions for 

public art and added accessibility for public transit are also integral components of the Streetscape. 

Construction will be under way during the Smart Columbus demonstration grant period, which may result in 

construction or temporary closings around parking facilities and meters, forcing Travelers to slow down and 

potentially create frustration and congestion as they park in and around a construction zone. This may 

impact results in surveys and/or collection of the performance measures for the EPM project. 

Constraints with known impacts for the EPM system include the requirement to integrate and work with 

existing public and private parking management systems, for the data from those management systems to 

exclude photographs or video images with PII or license plate information, and for the private facility legacy 

parking systems to integrate with the CPS through EPM Central System. Technical requirements will exist 

for the connection between CPS and EPM. The requirements will be listed in the Concept of Operations for 

the Multimodal Trip Planning Application/Common Payment System for the Smart Columbus Demonstration 

Program document number FHWA-JPO-17-523. 
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EPM must also integrate with the Operating System and adhere to the policies and technical requirements 

put forth by the Operating System team. 

Operational policies are expected to remain the same. New data sharing and testing policies will need to be 

established. The City will be responsible for establishing policies and agreements for interactions with any 

third-party developers, third-party reservation providers, testers and facility owners. The City will also need 

to create new policies around who will run the proposed system, failure mode procedures, how to receive, 

document and address compliments and complaints and types or reports that will be created. 

The new City policies described above can also be foreseen as a need for the parking facilities. 

5.3. DESCRIPTION OF PROPOSED SYSTEM 

A context diagram for the new EPM system is shown in Figure 5: Event Parking Management Context 

Diagram. 
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Source: City of Columbus 

Figure 5: Event Parking Management Context Diagram 
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The EPM system will be developed to optimize communications among major system components defined 

in the following sections. 

5.3.1. Traveler 

Travelers will interact with EPM via a mobile or web-based application to locate and possibly view, reserve, 

and/or pay for available parking close to their destination. 

5.3.2. Traveler UI 

The Traveler UI is an application residing on the Traveler’s personal information device and serves as the 

user interface into the EPM system and establishes the overall customer experience, enabling users to 

locate available parking. Users can either enter a destination or use their current location to view parking 

availability closest to their destination. When the EPM application is opened/launched, users will be 

prompted to enter information to find parking or other amenities requested. The application will send a 

request to the EPM system containing the following information: 

 Destination or event 

 Amenities (EV charger, disability friendly, etc.) 

Upon receipt of a parking availability response from the EPM Central System, the EPM presents the parking 

availability to the traveler. Travelers will be given the option to create a profile and configure their personal 

alert and notification preferences as well as select to view or hide specific amenities, according to the user’s 

frequent or desired choices. Preferences can be made for options like favorite destination, EV charging 

stations or ADA-compliant spaces. 

The Traveler UI will be available through a website and smartphone application (iOS and Android). 

5.3.3. Parking Facilities 

There are several levels of private parking facilities with public access. There are garages and lots that have 

a Gated Revenue System at entry and exit that could provide availability through their revenue system. 

There are ungated facilities that have Pay on Foot Stations that could provide some level of availability with 

less certainty. There are also ungated facilities that have attendants collecting revenue. The following 

categories of Parking Facilities will be part of the EPM project: 

 Gated Parking Facility System – Parking Facilities that use a parking management system that 

will interface with the EPM Central System for parking information and reservation confirmations. 

 Ungated Parking Facility – Parking Facilities that do not use a parking management system but 

have a Parking Operator who will be responsible for loading and updating parking information into 

the EPM Central System through a Parking Operator UI. 

5.3.4. Parking Operator 

Parking Operators are parking facility employees/owners who are designated to input and receive 

information from the EPM Central System. They will interact with the EPM Central System through their 

Parking Operator Information Device (smartphone application or website). Parking Operators will enter 

business information such as location, hours of operation, parking rates and any specialty parking space 

information, i.e. electric vehicle charging station. They will also be able to change rates dynamically in real-

time or change the availability of the number of spaces in real-time if they need to hold spaces for a specific 

event. 
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The EPM Central System will share information around parking reservation requests and confirmations both 

real-time and through generated reports. 

5.3.5. Parking Operator UI 

The Parking Operator UI will be the Parking Operator’s conduit to give parking information to the EPM 

Central System. This interface will also allow the Parking Operator to update parking prices in real-time, 

create and confirm reservations, and run reports. 

5.3.6. CPS 

The CPS offers an account-based payment service option for parking reservations. The CPS is accessible 

through the Traveler UIs where it provides verification of available funds on accounts and confirmation 

codes for reservations. If sufficient funds are not available, then CPS user account screens can be 

displayed to allow users to add funds. The CPS also provides parking payment transaction information to 

the Parking Facilities and Parking Operators through the back-office processing. Parking operators could 

have access to the shared traveler accounts, so their users could access other parking facilities as well as 

multimodal service providers. 

For more information on the CPS project, please refer to the Concept of Operations for the Multimodal Trip 

Planning Application/Common Payment System for the Smart Columbus Demonstration Program document 

number FHWA-JPO-17-523. 

5.3.7. EPM Central System 

The EPM Central System will receive parking space information by gathering data from the lots and garages 

through the Gated Revenue Lots and Garages system interfaces and through the Parking Operator 

Personal Information Device interface. The EPM Central System will also receive parking space information 

(parking meters and loading zones) from the City’s Parking Meter System and from Probe Vehicles. 

When a parking availability request (for garages and lots) is received from the Traveler UI, the EPM Central 

System sends the request to the Gated Parking Facility System and the Parking Operator’s application to 

check availability. The availability response flows back through the same path to the Traveler UI. The 

response contains the following information for each participating parking facility: 

 Availability (percentage full for facilities or probability of finding an available parking meter) 

 Location of the Parking Facility 

 Cost, if available 

When a parking reservation request is received for a specific parking facility from the EPM application, the 

EPM Central System confirms the reservation with parking facility (through the system) and sends a parking 

reservation response to the Traveler UI with the confirmation code. The EPM Central System will also send 

the reservation information to the Parking Operator. The EPM Central System will also connect with the 

CPS to create and track data around user accounts. 

The EPM Central System will process parking system activity through the Operating System via shared 

microservices so data is available for distribution to the City and other Operating System users via 

dashboards. The activity information includes the following: 

 Origin and destination (O/D) of all parking requests 

 Parking reservation requests made with time of reservation and reservation cost 

 Parking reservations fulfilled with time and reservation cost 
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It is anticipated that the EPM Central System will reside within the City Division of Traffic Management. 

5.3.8. City Parking Meter System 

The City’s Parking Meters will continue to generate data around their usage through their existing IPS Group 

parking management system. This data will be shared with the Operating System to flow through to the 

EPM Central System. The data includes: 

 Location 

 Meter closed/out of service information (due to event, construction, etc.) 

 Meter occupancy history 

The EPM System will use this data, along with the Probe Vehicle data described above, to generate 

availability probability for Parking Meters. 

5.3.9. Operating System 

The Operating System is the data platform at the heart of the Smart Columbus data environment that 

integrates data and data services from multiple sources, including the planned Smart Columbus projects, 

traditional transportation data, and data from other community partners. The Operating System embodies 

open-data and open-source concepts to enable better decision-making and problem solving for all users to 

support a replicable, extensible, sustainable platform. 

The Operating System will collect, distribute, and archive EPM activity data reports to City users and EPM 

performance metrics to third-party users. The Operating System documentation will describe how City and 

third-party users will connect to the Operating System and request reports and/or metrics. 

5.3.10. City of Columbus 

City of Columbus users will request EPM archive data and reports from the Operating System to monitor the 

EPM Project Performance Measures. 

5.3.11. Third-Party User 

Third-Party Users will request EPM archive data from the Operating System for use in other applications 

and analytics. 

5.3.12. Modes of Operation 

Table 12: New EPM System Modes of Operation defines the modes of operations for parking facilities in 

the new EPM system. It should be noted that while the City will include parking meter and loading zone data 

in the EPM system to use predictive analytics to show probability of finding an open meter or loading zone, 

the EPM will not have an on-street parking reservation component. The modes of operation for the on-street 

metered parking will be the same as the existing system. 
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Table 12: New EPM System Modes of Operation 

Mode Definition 

Mode 1: Operational (Smart) Operational (Smart) is where the Travelers are able to park, and 

that the smart parking technology is working as described earlier in 

this section (cash or card, DPM, reporting, etc.) 

Mode 2: Operational (Limited) Operational (Limited) is where part(s) of the technology is not 

working properly such as the electronic payment system is offline, 

etc. In this case, Travelers are still able to park, pay by cash only, 

and enforcement is possible. A scenario like this might also apply 

in cases when the director temporarily designates an area for 

parking that is not normally used for parking. 

Mode 3: Error (Exception) Error (Exception) is where communications are down and there is 

no visibility as to locations, capacity or availability, etc. The system 

becomes “legacy” again where Travelers are required to “seek & 

find”. In these cases, motorists may be able to physically park, but 

enforcement would not be possible unless the mode is changed to 

Restricted mode or becomes Operational again. 

Mode 4: Open (Conditional) Open (Conditional) is where motorists can use the parking space 

for free; perhaps during special times of the day or during special 

events, etc. 

Mode 5: Restricted (Conditional) Restricted (Conditional) is where the director or owner/operator 

has closed off that parking space and temporarily designated the 

space as a non-parking zone. 

Mode 6: Maintenance  Condition in which equipment and/or systems are under repair or 

preventative maintenance. 

Source: City of Columbus 

5.4. USER CLASSES AND OTHER INVOLVED PERSONNEL 

The end users of the new EPM system are those that will use, contribute to, and operate the EPM system 

and smartphone application. End users of the proposed EPM system include: 

 Parking Facility/Parking Operators 

 City Division of Traffic Management 

 Travelers 

 Other Smart Columbus Projects 

While some users of the new EPM system are the same as those for the existing system (see Table 7: 

Current User Classes and Other Affected Classes), their interactions will change. Parking Facility 

Systems and Parking Operators will provide information such as parking costs, hours of operation, and up-

to-date availability. They will also provide access to the reservation component of their parking management 

systems and will be a consumer of the data analytics from the EPM system. The City Division of Traffic 
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Management will oversee the EPM system operations. System analytics such as usage information, data 

accuracy, and performance metrics will also be the responsibility of the City. The DoT is responsible for 

maintaining the hardware, software, and communications network for the EPM system. 

Travelers will utilize the EPM system to either plan for parking or locate near-term parking. Travelers may 

input a variety of information to assist the EPM system in recommending suitable parking locations. For the 

Travelers pre-planning for parking, this input may include filters such as the event or date, the destination, 

threshold walking distance, maximum cost and other filters that may be identified in the system design 

phase. The near-term parking end user may browse a map of available parking. 

Other Smart Columbus projects that will use the EPM system include the Operating System, which will 

share the data utilized and generated by the EPM system with other authorized Smart Columbus projects. 

Integration with the CPS will also be necessary for users pre-paying for parking. 

5.5. SUPPORT ENVIRONMENT 

The support environment for the EPM project includes the following entities: 

 Experience Columbus: Experience Columbus is facilitating coordination with private parking 

facility owners and the various parking data used to manage private surface lots and garages. 

Experience Columbus also conducts event visitor surveys that will be used to evaluate the 

performance of the EPM system. 

 City of Columbus DPS: DPS operation and maintenance staff will be responsible for maintaining 

system functionality of the EPM and the Operating System integration. This will include coordination 

with the City’s DoT and the Smart Columbus team. 

5.6. SECURITY AND PRIVACY 

The EPM will be developed in accordance with best practices in data security and privacy. Data security 

refers to the tools, policies, practices, and procedures used to protect data from being accessed, 

manipulated or destroyed or being leveraged by those with a malicious intent or who are unauthorized to do 

so. Further, data security encompasses the corrective actions taken when data breaches are suspected or 

have been identified. Data privacy is the reasonable expectation that data of a sensitive nature will be kept 

confidential, sanitized and/or encrypted, and respectfully and responsibly maintained by all users, 

managers, and collectors of the data while adhering to applicable laws and regulations, policies, and 

procedures. Detailed system security as it pertains to the EPM will be documented in the Data Management 

Plan. Due to the EPM system having a CPS interface, following is additional detail on the payment card 

industry (PCI) compliance of the CPS and information on how personally identifiable information (PII) will be 

handled. The Operating System security is also detailed below. 

5.6.1. Payment Card Industry Compliance 

The exchange of electronic payment information will not be done in EPM. It will determine if traveler 

accounts have sufficient funds from the CPS. EPM will not store or process financial information from the 

users. EPM will use the interface provided from the CPS to make any financial transaction. The operator of 

the CPS must be PCI certified to ensure the security of fare transaction information that is exchanged. PCI 

compliance is a necessity regardless of the fare medium or fare collection technology that is deployed. 

PCI compliance will be handled within the CPS. For further information on how electronic payment 

information and other PCI-related data will be handled, refer to the MMTPA/CPS ConOps. The CPS may be 

considered both a payment application and a payment gateway for PCI compliance and will be subject to 
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PCI Data Security Standards, for which current documents can be found on the PCI Security Standards 

Council Website.3 

5.6.2. Personally Identifiable Information 

The issue of PII security and management is critical to the EPM. The necessity to maintain data security 

across all components of the system is crucial its success, and so protecting the PII of Travelers needs to 

be a key priority. 

The traveler may wish to create an account within the EPM to store preferences that could simplify planning 

subsequent parking needs. Account information may include user name, e-mail address, work address, 

school address, home address, the address of other frequented destinations, need for an EV charging 

station and need for accessible vehicle parking. The traveler may also allow the EPM to know their current 

location to simplify entering their origin when searching for parking. Requirements for storing PII in the EPM 

will be addressed in subsequent requirements documentation. Traveler account information will not be 

distributed outside of the EPM/Operating System without being anonymized. The EPM will utilize industry 

standard security mechanisms to protect the account information and the traveler’s privacy. Account 

information cannot be accessed or utilized without the traveler’s authorization. 

To reserve a parking spot, Travelers will link their CPS account to their EPM profile with the option to 

remember the CPS password. The EPM will use the CPS account to authenticate and authorize payments 

to parking facilities utilized for parking. This information will not be stored within the EPM to protect the 

traveler’s privacy. Account information cannot be accessed, utilized, or distributed without the traveler’s 

authorization. 

Parking activity generated by the EPM will be integrated with the Operating System for performance 

measurement and usage monitoring, and it will not contain traveler’s user name or CPS account information 

but may contain user statistical data. These summaries will not identify individual Travelers. While the City of 

Columbus may have access to O/D information for internal use and federal reporting, access to this data by 

third parties will be spatially anonymized to hide O/D. 

  

                                                      

3 https://www.pcisecuritystandards.org/security_standards/documents.php 
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5.6.3. Operating System Security 

The Operating System approach to security is to make sure that security is designed into applications, 

infrastructure and processes. The following standards provide guidance for that approach: The Center for 

Internet Security, Inc. standards at CISecurity.org, the Open Web Application Security Project (OWASP) 

standards at OWASP.org, and the concepts of security in depth espoused by the Massachusetts Institute of 

Technology. The OWASP framework is the most appropriate and recognizable reference point.4 

The Operating System approach to security strategy aligns with OWASP's Top 10 Proactive Controls. 

Throughout the software development lifecycle, these safeguards will be implemented within the code: 

1. Verify for Security Early and Often 

2. Parameterize Queries 

3. Encode Data 

4. Validate All Inputs 

5. Implement Identity and Authentication Controls 

6. Implement Appropriate Access Controls 

7. Protect Data 

8. Implement Logging and Intrusion Detection 

9. Leverage Security Frameworks and Libraries 

10. Error and Exception Handling 

                                                      

4 http://owasp.org. Specifically, the "OWASP Proactive Controls" is a superb resource written by developers for 
developers. https://www.owasp.org/index.php/OWASP_Proactive_Controls 

http://owasp.org/
https://www.owasp.org/index.php/OWASP_Proactive_Controls
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 Operational Scenarios 

This section presents scenarios that capture how the EPM system serves the needs of users when the 

system is operating under various modes of operation. The scenarios are grouped into use cases (UCs), 

which correspond to the proposed system. Scenarios (Ss) for each use case describe various modes of 

operation that are expected: normal operating conditions and degraded and/or failure conditions, as 

necessary. Each scenario lists preconditions and events. The preconditions describe the state of the 

environment at the onset of the scenario, and the events describe the various activities that occur, and 

actions taken by users and the system. Each use case is accompanied by a process diagram that 

represents the exchange of information between actors, devices, and systems. 

The following operational scenarios are included in this section: 

 UC1-S1 – Event Parking Management Traveler Pre-Plans and Reserves Parking  

 UC1-S2 – Event Parking Management Application User 

Researches Parking Meter Availability  

 UC2-S1 – Event Parking Management Traveler Unable to Access EPM System  

 UC3-S1 – City of Columbus Division of Traffic Management User 

Retrieves Data from the Operating System  

 UC3-S2 – Third-Party User Retrieves Data from Operating System  

 UC4-S1 – Parking Operator Uses Parking Operator UI to Enter Availability/Pricing  

Figure 6: Event Parking Management System UC1-S1 Context Diagram illustrates how the EPM system 

behaves under normal conditions for the first scenario, which is described in further detail in Table 13: UC1-

S1 – Event Parking Management Traveler Pre-Plans and Reserves Parking. 
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Source: City of Columbus 

Figure 6: Event Parking Management System UC1-S1 Context Diagram 

Table 13: UC1-S1 – Event Parking Management Traveler Pre-Plans and Reserves Parking 

Use Case: 

Traveler utilizes Traveler UI on mobile device to locate and reserve 

parking in advance 

Scenario ID & Title: UC1-S1 – Traveler pre-plans and reserves parking 

Scenario Objective Traveler utilizes their mobile device, in advance of travel, to reserve a 

parking space via the EPM application and the CPS 

Operational Event(s) Traveler plans ahead to locate and reserve a parking space before 

traveling 

Actor(s) Role 

Traveler Uses the EPM application to locate, reserve, and pay for a parking space 

EPM Central System Provides parking and reservation availability information to application 

Traveler UI  Interface to the application user 

 Request parking availability from the EPM system 

 Presents parking and reservation information to the traveler 

Parking Operators  Provides parking and reservation availability to the EPM Central 

System 

 Accept parking payment transaction information from CPS 

 Provides parking access information to traveler for facility access 
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Use Case: 

Traveler utilizes Traveler UI on mobile device to locate and reserve 

parking in advance 

Operating System Process pay request and sends confirmation to EPM and Parking Facility 

Smart Columbus CPS Process payment for parking reservation 

Pre-Conditions  Traveler has a mobile device or computer with Internet access 

 Traveler has downloaded the EPM application to their mobile device 

and accepted the Terms and Conditions or accesses the EPM service 

web portal using an Internet browser. 

 Traveler has linked their CPS account to the EPM application. 

 Traveler’s Smart Columbus CPS account has sufficient funds to pay for 

parking 

 Parking Operator accepts payments from the Smart Columbus CPS 

 Traveler has logged in using proper authenticated credentials 

Key Actions and Flow of Events 

Step – Actor Key Action Comments 

1 – Traveler Accesses Traveler UI to determine target 

location parking availability 

Access channel is web 

portal or mobile 

application 

2 – Traveler UI  UI needs to identify who this user is, which 

will depend on the channel type 

 If user is authenticated, then go to Step 2a 

 If not authenticated, the UI will allow Traveler 

to access content in an anonymous guest 

role, go to Step 2b 

 

2a – Traveler UI If Traveler is authenticated, the system would 

pull up the Traveler’s profile from the EPM 

Central System and load user preferences 

along with any custom menu options (e.g. 

favorites, etc.) 

 

2aa – Traveler UI If Traveler has CPS account, then {send 

secure request to CPS with necessary identity 

info to retrieve Traveler account balances} and 

{load/enable additional “pay by CPS” features} 

 

2ab – Traveler UI Anonymous Traveler does not have CPS acct, 

hide/disable “pay by CPS” features 

System will provide an 

option to Create an 

account/profile or an 

option to create a guest 

account 
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Use Case: 

Traveler utilizes Traveler UI on mobile device to locate and reserve 

parking in advance 

2b -- Traveler UI If anonymous - Load default guest Traveler 

profile preferences and default menu 

options/features. Allows Traveler to enter 

desired location without reserving a space. 

Skip to Steps 6 through 10 

Go to Step 10 

3 – Smart Columbus CPS Returns Traveler account balance  

4 – Traveler UI Displays CPS account balance on application’s 

“main” page 

 

5 – Traveler Selects feature to “reserve parking”, enters 

desired location, date, and time into EPM 

application 

 

6 – EPM Central System Returns all data elements requested for 

parking facilities near the desired location back 

to the calling EPM application 

Activity recorded in the 

Operating System 

In case of parking 

meters or loading 

zones, a probability of 

availability will be 

provided 

7 – Traveler UI Formats and displays parking facilities with 

availability and cost displayed near the desired 

location  

Information may be 

presented on a map or 

list view 

8 – Traveler Traveler selects a facility  

9 – Traveler UI Requests availability, costs operating hours, 

address, and photograph of participating 

parking facilities from the EPM central system 

Private facility data is 

kept current in the 

Operating System for 

access by EPM 

10 – EPM Central System Returns all data elements requested for 

selected parking facility back to the calling 

EPM application 

 

11 – Traveler Selects desired facility to reserve a space  

12 – Smart Columbus CPS Confirms cost of parking does not exceed the 

application user’s CPS account balance  

Verifies the Traveler’s 

CPS account has the 

required funds to pay 

for parking before 

parking is reserved 
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Use Case: 

Traveler utilizes Traveler UI on mobile device to locate and reserve 

parking in advance 

12a – Traveler UI The EPM application displays insufficient funds If the Traveler’s CPS 

account balance is less 

than the cost of 

parking, Traveler can 

add funds to CPS here 

if they choose through 

a button that will launch 

their CPS account. 

When funded proceed 

to Step 13 

12b End Use Case  

13 – Traveler UI Traveler sends payment authorization request 

to the CPS 

 

14 – Smart Columbus CPS Authorizes Traveler payment The payment 

authorization process is 

internal to the CPS and 

outside the scope of 

this document 

15 – Smart Columbus CPS Returns a transaction reservation code to the 

calling EPM application 

The reservation code 

provides a 

tracking/priority 

mechanism in the event 

the application user 

makes multiple 

purchases from their 

CPS account before 

previous transactions 

are completed 

16 – Operating System Sends reservation request, CPS account 

information, and payment reservation code to 

EPM central system 

Activity recorded in the 

Operating System, 

Facility, time of 

reservation and cost 

17 – EPM Central System Receives reservation packet from EPM 

application, connects to parking facility API and 

forwards reservation request packet to the 

parking facility 

If no API or API not 

working to parking 

facility an appropriate 

instructional message 

will be displayed on 

how to pay at the 

facility 

18 – Parking Facility Confirms reservation and CPS account 

information 

 



Chapter 6. Operational Scenarios 

56 | Smart Columbus Program | Event Parking Management Concept of Operations – Final Report  

Use Case: 

Traveler utilizes Traveler UI on mobile device to locate and reserve 

parking in advance 

19 – Parking Facility Returns a unique parking reservation code to 

EPM Central System 

 

20 – EPM Central System Forwards parking reservation code to the EPM 

application 

Reservation information 

sent to Traveler’s email 

or text if authorized 

21 – Traveler Drives to reserved parking facility  

22 – Traveler Presents one-time parking reservation code at 

entrance of parking facility 

Parking reservation 

code presentation 

could be to a parking 

facility attendant or 

electronic reader via 

QR code or wireless 

NFC communication 

23 – Parking Facility Records entry into the parking facility based on 

Traveler presenting parking reservation code at 

entrance of facility (Step 20) 

 Activity recorded in 

the Operating 

System 

 Time of entry 

24 – Parking Facility Sends reservation code usage information to 

the EPM Central System traveler 

Reservation also 

provides detailed 

instructions on 

accessing the Parking 

Facility. It also provides 

navigation information 

25 – Traveler Drives to reserved parking space  

26 – Traveler UI Asks the Traveler to rate the user experience 

and requests feedback to collect satisfaction 

performance measures 

 

27 End Use Case  

Post-Conditions Traveler can print access/reservation information or access the Traveler 

UI. When at the parking facility, the access code allows the Traveler to 

enter the facility within an allowable amount of time around the requested 

parking start time. Any instructions for parking once at the facility will be 

provided to the Traveler with the confirmation. City tracks system activities 

and monitors user feedback 
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Use Case: 

Traveler utilizes Traveler UI on mobile device to locate and reserve 

parking in advance 

Policies and Business 

Rules 

 Data is input from parking facilities into the EPM Central System 

 Data is input from Traveler – desired location, date & time of travel, 

payment, vehicle information, and contact information 

 The Traveler UI provides parking availability information, facility access, 

and confirmation of the parking reservation. Data is input from parking 

facilities into the EPM Central System 

User Needs Traceability EPM-UN001-v01 – EPM Real-Time Parking Information 

EPM-UN002-v01 – EPM Map Display 

EPM-UN003-v01 – EPM Parking Meter Availability 

EPM-UN004-v01 – EPM Loading Zone Availability 

EPM-UN005-v01 – EPM One-Stop-Shop 

EPM-UN006-v01 – EPM Parking Reservation 

EPM-UN007-v01 – EPM Facility Access 

EPM-UN008-v01 – EPM Navigation 

EPM-UN009-v01 – EPM CPS Management 

EPM-UN012-v01 – EPM User Feedback 

EPM-UN013-v01 – EPM Report a Problem 

EPM-UN014-v01 – EPM Anonymous Search 

EPM-UN015-v01 – EPM Create a Profile 

EPM-UN016-v01 – EPM Guest Account 

EPM-UN018-v01 – EPM Parking Facility Data Accuracy 

EPM-UN021-v01 – EPM Parking Facility Reservations 

EPM-UN022-v01 – EPM Demand-Based Pricing 

EPM-UN026-v01 – EPM Integration with Current City Parking System 

EPM-UN028-v01 – EPM Security and Privacy 

EPM-UN029-v01 – EPM Integration with the Operating System 

EPM-UN031-v01 – EPM Integration with CPS 

Inputs Summary The Traveler UI allowed user to set preferences, specify desired location, 

select parking facility, make reservation and make payments 

Output Summary The Traveler UI provides parking availability information, facility access, 

and confirmation of the parking reservation 

Source: City of Columbus 
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Figure 7: Event Parking Management System UC1-S2 Context Diagram illustrates how the EPM system 

behaves under normal conditions for the second scenario, which includes a traveler searching the EPM 

system for metered parking. The process is described in greater detail in Table 14: UC1-S2 – Event 

Parking Management Application User Researches Parking Meter Availability. 

 

Source: City of Columbus 

Figure 7: Event Parking Management System UC1-S2 Context Diagram 

Table 14: UC1-S2 – Event Parking Management Application User 

Researches Parking Meter Availability 

Use Case: 

Traveler utilizes Traveler UI on mobile device to research parking 

meter availability 

Scenario ID & Title: UC1-S2 – Traveler researches parking meter availability 

Scenario Objective Traveler utilizes their mobile device, in advance of travel, to research 

parking meter availability via the Traveler UI 

Operational Event(s) Traveler plans to research possible parking meter spaces before traveling 

Actor(s) Role(s) 

Traveler Uses the EPM application to locate parking meter availability near a 

desired location 

EPM Central System Provides parking availability information to application 
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Use Case: 

Traveler utilizes Traveler UI on mobile device to research parking 

meter availability 

Traveler UI   EPM Application 

 Interface to the Traveler 

 Request parking availability from the EPM system 

 Presents parking information to the traveler 

Pre-Conditions  Traveler has a mobile device or computer with Internet access 

 Traveler has downloaded the Traveler UI to their mobile device and 

accepted the terms and conditions or accesses the EPM service web 

portal using an Internet browser 

 EPM has updated data from parking and delivery zones availability. 

Parking meter data from City parking meter database and real-time 

paid space data. Probability data from collected real-time probe vehicle 

data 

 Traveler has logged in using proper authenticated credentials 

Key Actions and Flow of Events 

Step – Actor Key Action Comments 

1 – Traveler Accesses EPM application to determine 

parking meter availability around desired 

location 

This could also include 

loading zones 

2 – Traveler Enters desired location into Traveler UI or 

elects to use current location 

Assumes user 

preference set to view 

street parking 

3 – Traveler UI Requests availability information, costs, 

operating hours, address, and map of the 

defined street area from the EPM system 

 

4 – EPM Central System Returns parking information near the desired 

location to EPM application 

 Uses probe vehicle 

data 

 Enters activity into 

the Operating 

System 

5 – Traveler UI Displays parking meter locations with probable 

availability near the desired location  

Assume probability is 

displayed as a heat 

map on the overlay of 

possible parking meter 

spaces. Also displays 

cost for the zones if 

different 
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Use Case: 

Traveler utilizes Traveler UI on mobile device to research parking 

meter availability 

6 – Traveler Reviews probability of parking meter 

availability information 

 

7 – Traveler Drives to desired location  

8 – Traveler UI Asks the Traveler to “Rate the User 

Experience” to collect satisfaction performance 

measures 

 Records activity is 

the Operating 

System 

 Traveler can also 

report a problem 

9 End Use Case After parking at a 

parking meter location, 

EPM can continue to 

assist the Traveler by 

providing reminders on 

parking meter time left 

and an option to 

extension the parking 

meter time (optional 

user need)  

Post-Conditions Traveler can use parking probability information to decide to park at a 

parking meter in the desired location. City tracks system activities and 

monitors user feedback. 

Policies and Business 

Rules 

Parking meter rules apply 

User Needs Traceability EPM-UN001-v01 – EPM Real-Time Parking Information 

EPM-UN002-v01 – EPM Map Display 

EPM-UN003-v01 – EPM Parking Meter Availability 

EPM-UN004-v01 – EPM Loading Zone Availability 

EPM-UN010-v01 – EPM Parking Meter Time Left 

EPM-UN011-v01 – EPM Parking Meter Time Extension 

EPM-UN017-v01 – EPM Probe Vehicle Data 

Inputs Summary Data is input from Traveler – desired location 

Output Summary The Traveler UI provides parking availability information 

Source: City of Columbus 
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Figure 8: Event Parking Management System UC2-S1 Context Diagram illustrates how the EPM system 

behaves in Error (Exception) mode. The process is described in greater detail in Table 15: UC2-S1 – Event 

Parking Management Traveler Unable to Access EPM System. 

 

Source: City of Columbus 

Figure 8: Event Parking Management System UC2-S1 Context Diagram 

Table 15: UC2-S1 – Event Parking Management Traveler Unable to Access EPM System 

Use Case: 

Traveler utilizes Traveler UI to locate and reserve parking in 

advance, but availability information is not accessible 

Scenario ID & Title: UC2-S1 – Failed Operating Conditions 

Scenario Objective Traveler attempts to use EPM system but is unable to access parking 

information 

Operational Event(s) Traveler can access Traveler UI, but the system is not responsive 
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Use Case: 

Traveler utilizes Traveler UI to locate and reserve parking in 

advance, but availability information is not accessible 

Actor(s) Role(s) 

Traveler Uses the Traveler UI to locate, reserve, and pay for a parking space 

EPM Central System Provides parking and reservation availability information to application 

EPM Traveler UI  Interface to the traveler 

 Request parking availability from the EPM system 

 Presents parking and reservation information to the traveler 

Pre-Conditions  Traveler has a mobile device or computer with Internet access 

 Traveler has downloaded the Traveler UI to their mobile device and 

accepted the terms and conditions or accesses the EPM service web 

portal using an Internet browser 

 Traveler has logged in using proper authenticated credentials 

Key Actions and Flow of Events 

Step – Actor Key Action Comments 

1 – Traveler Accesses Traveler UI to determine target 

location parking availability 

 

2 – Traveler Enters desired location, date, and time into 

Traveler UI 

 

3 – Traveler UI Requests availability, costs operating hours, 

address, and photograph of participating 

parking facilities from the EPM Central system 

 

4 – EPM Central System Unable to access requested information from 

parking facilities 

 

5 – Traveler UI Traveler UI times out and displays error 

message to Traveler 

 

6 – Traveler Closes and restarts Traveler UI  

7 – Traveler Re-enters desired location, date and time into 

Traveler UI 

 

8 – Traveler UI Requests availability, costs operating hours, 

address, and photograph of participating 

parking facilities from the EPM system 
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Use Case: 

Traveler utilizes Traveler UI to locate and reserve parking in 

advance, but availability information is not accessible 

9 – EPM Central System Unable to access requested information  If the system comes 

online at this point, 

mode changes to 

normal operation. 

 UC1:S2, Step 5 

10 – Traveler UI Traveler UI times out and displays error 

message to Traveler 

Failed attempts will 

automatically report the 

failed record 

information to the 

EPM/Operating System 

next time application is 

used 

11 – Traveler Closes Traveler UI and uses other methods to 

determine parking availability 

 

12 End Use Case  

Post-Conditions Traveler is frustrated and likely tries another parking application (or uses 

the map feature on the smartphone if it includes parking information). 

Traveler leaves feedback that UI didn’t work. City evaluates system and 

application activities and notices a discrepancy in the activity numbers 

Policies and Business 

Rules 

None – failure conditions 

User Needs Traceability EPM-UN001-v01 – EPM Real-Time Parking Information  

EPM-UN002-v01 – EPM Map Display 

EPM-UN003-v01 – EPM Parking Meter Availability 

EPM-UN006-v01 – EPM Parking Reservation 

EPM-UN013-v01 – EPM Report a Problem 

Inputs Summary Data is input from Traveler – desired location, date and time of travel 

Output Summary The EPM system failed to operate. The functionality reverts back to the 

legacy way of doing things. Users will have to manually search and 

reserve parking at facility owner’s site or drive around 

Source: City of Columbus 

Figure 9: Event Parking Management System UC3-S1 and S2 Context Diagram illustrates how the 

EPM system will allow the Operating System to collect data and share it with the City of Columbus and 

Third-Party Users. The process is described in greater detail in Table 16: UC3-S1 – City of Columbus 

Division of Traffic Management User Retrieves Data from the Operating System. 
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Source: City of Columbus 

Figure 9: Event Parking Management System UC3-S1 and S2 Context Diagram 

Table 16: UC3-S1 – City of Columbus Division of Traffic Management User 

Retrieves Data from the Operating System 

Use Case: 

City of Columbus Division of Traffic Management User Retrieves 

Data from the Operating System 

Scenario ID & Title: UC3-S1 – City of Columbus Division of Traffic Management User 

Retrieves Data from the Operating System 

Scenario Objective City of Columbus Division of Traffic Management User connects to the 

Operating System to receive data 

Operational Event(s) View reports, configure reports, access data through APIs 

Actor(s) Role(s) 

EPM Central System Responsible for creating the data 

Operating System Responsible for collecting and preparing data to support analytics and 

performance measures by the City of Columbus and third parties 

City of Columbus Members of the City with unrestricted access to data for reporting and 

analytics purposes 

Pre-Conditions City of Columbus has approved access credentials to access the 

Operating System 

Key Actions and Flow of Events 
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Use Case: 

City of Columbus Division of Traffic Management User Retrieves 

Data from the Operating System 

Step – Actor Key Action Comments 

1 – EPM Central System The EPM Central System creates data by 

providing parking information and reservation 

opportunities to Travelers 

 

2 – Operating System The Operating System collects the data that is 

generated by the EPM Central System and 

prepares it for analytics. The Operating System 

segments a portion of the data that will be 

available to third-party users and a portion of 

the data that will be available to City of 

Columbus Users 

 

3 – City of Columbus City of Columbus Users access the data 

through web-based dashboards which display 

performance metrics. City Users can configure 

the reports that are available on the 

dashboards 

City of Columbus Users 

review the accuracy of 

the EPM data from the 

Operating System 

against their Parking 

Management System 

data 

Post-Conditions None 

Policies and Business 

Rules 

Data does not include PII 

User Needs Traceability EPM-UN024-v01 – EPM Utilization Information 

EPM-UN029-v01 – EPM Integration with the Operating System 

EPM-UN030-v01 – EPM Data Accuracy 

EPM-UN031-v01 – EPM Integration with CPS 

Inputs Summary None 

Output Summary Data for development and reporting/analytics 

Source: City of Columbus 
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Table 17: UC3-S2 – Third-Party User Retrieves Data from Operating System 

Use Case: Third-Party User Retrieves Data from the Operating System 

Scenario ID & Title: UC3-S2 – Third-Party User Retrieves Data from the Operating System 

Scenario Objective Third-Party Users connect to the Operating System to receive data 

Operational Event(s) View reports, configure reports, access data through APIs 

Actor(s) Role(s) 

EPM Central System Responsible for creating the data 

Operating System Responsible for collecting and preparing data to support analytics and 

performance measures by the City of Columbus and third parties 

Third-Party Users Members of the public with restricted access to data for development 

purposes 

Pre-Conditions Third-Party Users have approved access credentials to access the 

Operating System 

Key Actions and Flow of Events 

Step – Actor Key Action Comments 

1 – EPM Central System The EPM Central System creates data by 

providing parking information and reservation 

opportunities to Travelers. 

 

2 – Operating System The Operating System collects the data that is 

generated by the EPM Central System and 

prepares it for analytics. The Operating System 

segments a portion of the data that will be 

available to Third-Party Users and a portion of 

the data that will be available to City of 

Columbus users 

 

3 – Third-Party Users Third-Party Users access the data through 

APIs, which are developed by the Operating 

System team 

 

Post-Conditions None 

Policies and Business 

Rules 

Data does not include PII 
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Use Case: Third-Party User Retrieves Data from the Operating System 

User Needs Traceability EPM-UN024-v01 – EPM Utilization Information 

EPM-UN029-v01 – EPM Integration with the Operating System 

EPM-UN031-v01 – EPM Integration with CPS 

Inputs Summary None 

Output Summary Data for development and reporting/analytics 

Source: City of Columbus 

Figure 10: Event Parking Management System UC4-S1 Context Diagram illustrates how the parking 

facilities without a revenue system interface to EPM will enter their current pricing and availability data. The 

process is described in greater detail in Table 18: UC4-S1 – Parking Operator Uses Parking Operator UI 

to Enter Availability/Pricing. 

 

Source: City of Columbus 

Figure 10: Event Parking Management System UC4-S1 Context Diagram 
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Table 18: UC4-S1 – Parking Operator Uses Parking Operator UI to Enter Availability/Pricing 

Use Case: 

Parking Operators that don’t have a revenue system interface use 

the Parking Operator UI to adjust the parking availability and current 

pricing 

Scenario ID & Title: UC4-S1 – Parking Operator uses Parking Operator UI to enter 

availability/pricing 

Scenario Objective The availability and pricing data will be kept up to date under a service 

level agreement with the Parking Operators 

Operational Event(s) Parking Operator periodically updates the parking availability of their 

facility and adjusts pricing as needed 

Actor(s) Role(s) 

Parking Operator Uses the EPM Parking Operator UI to keep information up to date 

EPM Central System Provides parking availability and pricing information to the Operating 

System to be available for the Traveler UI 

Smart Columbus 

Operating System 

Maintains availability and pricing data and monitors parking provider 

update activity. 

Pre-Conditions  Parking Operator does not have a revenue system interface to EPM 

 Parking Operator will provide periodic parking availability updates 

through the application provided by the City under a Service Level 

Agreement executed with the City to be included in the Traveler UI 

Note: Parking Operators with revenue systems that have interfaces into 

the Operating System will have this information updated automatically 

Key Actions and Flow of Events 

Step – Actor Key Action Comments 

1 – Parking Operator Login to EPM Parking Operator UI and enters 

credential information 

Parking Operator could 

stay logged in to their 

account for a period of 

time so separate logins 

are not needed 

2 – EPM Central System Authenticates login credentials and shows 

current Parking Operator data 

 

3 – Parking Operator Updates parking availability data and updates 

pricing if it changes 
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Use Case: 

Parking Operators that don’t have a revenue system interface use 

the Parking Operator UI to adjust the parking availability and current 

pricing 

4 – EPM Central System Send updated data to the Operating System 

parking database for use by the Traveler UI. 

Logs update from Parking Operator 

 

5 – EPM Central System If an update has not been logged in a certain 

time after the required service level agreement, 

a reminder is sent to the Parking Operator 

 

6 – Parking Operator Logs out of application at end of shift  

7 End Use Case  

Post-Conditions Availability and pricing data are kept up to date. Parking Operator 

adherence to service level agreement is monitored 

Policies and Business 

Rules 

An agreed upon update procedure will be established with all the Parking 

Operator included in the Traveler UI. A Service Level Agreement 

documenting this procedure will be executed between the City and the 

Parking Operators 

User Needs Traceability EPM-UN001-v01 – EPM Real-Time Parking Information 

EPM-UN020-v01 – EPM Parking Facility Information 

Inputs Summary Parking Operator inputs data 

Output Summary Parking Operator updates the latest parking availability/pricing without 

revenue system interface 

Source: City of Columbus 
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 Summary of Impacts 

This section describes the anticipated operational and organizational impacts of the proposed system on the 

City during all stages, from development through implementation and support and maintenance of the 

proposed system. 

7.1. OPERATIONAL IMPACTS 

Operational impacts are anticipated to include creation of new data sources, data interfaces, data retention 

requirements, and procedures. The new EPM system will utilize data from parking facilities and from parking 

meters. The parking facility data will be input into the EPM system. The new EPM system, coupled with the 

design of the other projects, will dictate how the new data will be integrated across the Smart Columbus 

program. The new EPM system will also require data retention, such as parking reservation information, and 

system and application utilization information. The parking information is subject to negotiation over data 

ownership and will be determined during system design. Data retention requirements may fall under existing 

City policies or new requirements may be necessary for the new data sources. Operational impacts and 

changes in data retention requirements will be addressed in the Data Privacy and Data Management Plans, 

as appropriate. New procedures and training will be required for City Division of Traffic Management staff to 

analyze the EPM system and application utilization. Furthermore, training will be required for City DoT staff 

to support and maintain the system. However, the solution will dictate the extent of additional procedural 

changes and training needed. 

The new EPM system will impact the City’s operational budget. The grant proposal included a no or low-cost 

solution through a Smart Columbus partner. The final determination of the EPM system components to be 

deployed will be determined during system design. Impacts to the budget may include capital impacts to 

procure or create the new system as well as on-going operational, maintenance and administration costs. 
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7.2. ORGANIZATIONAL IMPACTS 

After a vendor/systems integrator is selected, added responsibilities for the City of Columbus DPS, DoT, 

Department of Neighborhoods, and communications teams are anticipated. In addition, parking facility 

owners will have an initial set of responsibilities. In general, City employees will need to receive proper 

training and orientation around the new system to enable them to address questions from the public. 

Anticipated organizational impacts are further described below: 

 City of Columbus DPS, Owner 

 Parking staff will be required to assess the EPM system functionality, utility, and user feedback 

 Operation and maintenance staff will require training for system maintenance 

 City of Columbus DoT 

 Operation and maintenance staff will require training for system maintenance 

 Department of Neighborhoods 

 311 Call Center may receive additional calls and requests for information 

 Communications Teams (Mayor’s Office, Smart Columbus, Experience Columbus) 

 Outreach to the general public and parking facility owners will be required to encourage use of 

the new EPM application etc. 

 Parking Facilities/Parking Operators 

 Integration with a new system will require additional training 

 Coordination with Parking Operators and communication of the features of the EPM system will 

be required 

7.3. IMPACTS DURING DEVELOPMENT 

Development of the requirements for the Smart Columbus EPM system will require input from the other 

Smart Columbus project teams that will integrate and/or interact with EPM system. While these activities will 

occur during the development stage, impacts will be recurring as each of the projects are deployed. 

Integration and system tests may occur a few times during EPM project development. These integration and 

test activities could impact system functionality if not completed during non-peak hours. 

Existing users of the parking facilities and parking meters will not be impacted during development. 

Parking facilities will be impacted through integration with the new EPM and CPS systems. They will have to 

run their existing systems in parallel with the new systems until testing and training are completed. 

The outreach program will be initiated during the development of the new system once the deployment 

process has been selected. The outreach program is expected to be ongoing. Training for the City DPS 

parking and DoT maintenance staff will also occur during development; although, it is not expected to impact 

operations during development of the EPM Central System. 
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 Analysis of Multimodal Trip Planning 
App 

Overall, the new EPM system is expected to be positive for parking facilities and Columbus residents and 

visitors. An analysis of the system is provided in the following sections. 

8.1. SUMMARY OF IMPROVEMENTS 

Table 19: Summary of Improvements provides a summary of improvements as a result of the proposed 

system. 

Table 19: Summary of Improvements 

Improvements Summary 

New Capabilities  Ability to determine off-street parking availability 

 Ability to view availability and reserve a parking space from a parking 

facility from one application 

 Ability to provide predictive analysis for parking meter and loading zone 

availability 

 Ability to pay for a reserved parking (parking facility) through the EPM 

Application 

Enhanced Capabilities  Ability to easily find parking availability information (without having to 

access multiple sources) 

 Increased perception of parking availability 

 Alleviate daily parking challenges 

Deleted Capabilities No capabilities deleted 

Improved Performance  With increased use, less congestion (and improved air quality) caused by 

Travelers searching for parking 

 Less distracted driving from Travelers seeking parking 

 Shorter travel-time buffers 

Source: City of Columbus 
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8.2. DISADVANTAGES AND LIMITATIONS 

Limitations of the new system include any integration challenges with the parking facility, the Operating 

System and other Smart Columbus projects, but the extent of these challenges will not be known until 

system procurement/design. Another limitation will be the varying levels of sophistication of the field 

equipment owned by the parking garages and surface lots. Field equipment that cannot produce the data or 

performance level required by the EPM system will impact the effectiveness of the pilot. 

8.3. ALTERNATIVES AND TRADE-OFFS CONSIDERED 

While this project was identified as an EPM system, the City considered eliminating the word “event” from 

the project title because the project will enhance the ability to find parking at all times. This change was not 

made to maintain consistency with the original City of Columbus Smart City App. Other alternatives and 

trade-offs considered for the new EPM system is discussed below: 

Metered Parking Spaces: While the City will include parking meter data in the EPM to show predictive 

availability, the EPM will not have an on-street parking reservation component. 

Routing to Parking Facility: Consideration was given to have the EPM system provide voice commands of 

turn-by-turn directions to the selected facility, but this was not included due to the availability of other route 

guidance options (such as smartphone or in-vehicle navigation). This option may be added if a partner or 

vendor offers a cost-effective solution to routing. While this option is not being included, a request to show 

the parking facility’s address as a direct link to the user’s device mapping application or as an address that 

can be copied easily without being retyped will be included. 

Real-time Routing Based on Traffic Conditions: Consideration was given to have the EPM system 

provide voice turn-by-turn guidance combined with real-time traffic and travel condition information factored 

into route selection. These route guidance features were not included due to the availability of other route 

guidance options (such as smartphone applications or in-vehicle navigation). This option may be added if a 

partner or vendor offers a cost-effective solution. 

Multimodal Trip Planning Application: The MMTPA may at some point include EPM system information. 

This integration is not proposed at this time due to the complexity of the two projects. A commercial-off-the-

shelf system that combines multimodal trip planning with parking information that is not readily available. To 

create such a system Smart Columbus would require customized system development, which is beyond the 

scope of the grant. Procurement or development of an EPM application that is later integrated into the 

MMTPA is an option. 

Dedicated Short Range Communications: DSRC messages may be considered as a data source for the 

EPM system. As more vehicles are equipped with technology, their basic safety message could share 

information about their location near an equipped intersection. The scope for this is not currently included. 

Walking Directions: The ability to provide walking directions between the selected parking and the 

intended destination was considered for the EPM system. This capability was not included because of the 

complexity of including this system feature. This option may be added if a partner or vendor offers a cost-

effective solution. 

Parking Validation: Allowing business owners to provide some form of parking validation or incentive (such 

as a discount) to a customer who has used a parking facility included in the EPM system. This feature of the 

EPM system was not included because of its complexity. This option may be added if a partner or vendor 

offers a cost-effective solution. 
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 Notes 

There are no applicable notes for the proposed system. 
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Appendix A. Stakeholder Engagement Summary 

The following is a summary of end-user and stakeholder engagement activities to assess the current 

parking environment in Columbus and inform the engineering process around a parking management 

solution. 

End-users and stakeholders involved in the engagement process included: 

 Residents of the Greater Columbus area 

 Visitors to the Greater Columbus area 

 Residents and Visitors actively using parking meters 

 Parking Facility Owners and Operators 

A.1 END-USER ENGAGEMENT EVENTS SUMMARY 

1. Event 1: Parking Field Surveys 

a. When: March 30-April 20, 2018 

b. Where: Surveys were administered at four key on-street parking destinations and five prime 
downtown visitor destinations: COSI, North Market, The Palace Theater, The Columbus 
Museum of Art and The NCAA Women’s Final Four (a one-time event hosted in Columbus). 

c. Who Participated: A sampling of residents and visitors to the Columbus area completed a 
total of 134 surveys 

d. Why: Evaluate community impressions of the current parking environment, gauge interest in 
a parking app and identify features the community would most like to see within an app 

e. Key Takeaways: 

i. About 2/3 of survey respondents travel to downtown by car 

ii. Slightly over half of respondents said they had concerns about parking in the downtown 
area 

iii. Over 3/4 of respondents said that they would want a parking app and that it would help to 
alleviate parking concerns and enhance their visit to downtown 

iv. The most popular app features selected by respondents were: 1) A map of parking 
options; 2) Cost information on parking options; 3) Number of available parking spaces; 
4) Labeling that shows whether the location is a parking garage, surface lot, or meter; 
and 5) Navigation/ directions to get to a selected parking option 

v. If parking information were to be included on an app, respondents would most like to see: 
1) Ability to know how much time is left on my meter; 2) Information on meter time limits 
hours of operation, rate, holidays, and free parking times; 3) Meter locations available on 
an interactive parking map; 4) Likelihood of finding an available parking meter on a given 
street or neighborhood; 5) Warning when meter is going to expire 

2. Event 2: Parking Facility Owner and Operator Interviews 

a. When: March 30 – April 30, 2018 

b. Where: One-on-one phone and in-person interviews with parking facility owners and 
operators of facilities in the greater downtown Columbus area 

c. Who Participated: Owners and operators from the following businesses/organizations: 

i. CampusParc (Ohio State University) 
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ii. Columbus State Community College 

iii. Greater Columbus Convention Center 

iv. Nationwide Realty Investors 

v. Park Place 

vi. Pizzuti 

vii. LAZ 

viii. Standard Parking + 

ix. TownePark 

d. Why: To understand the existing environment including data and operational factors for 
downtown area parking operators 

e. Key Takeaways: 

i. Parking operators have an interest in participating in a project or solution that would 
benefit the greater Columbus community at large. 

ii. The use of access controls and enhanced technology is significantly more pervasive at 
garages. Conversely, many surface lots do not currently have technologies installed that 
allow for quick captures of availability information. 

iii. The experience of potential and existing customers is very important for parking facility 
owners and operators. 

iv. Much of the parking spaces in the greater downtown area are used by workers during the 
daytime and a different audience on evenings and weekends. 

 Additional Stakeholder and Community Partner Interactions 

Table 20: Additional Stakeholder and Community Partner Interactions 

Name Date(s) Participants Context/Purpose  

Parking Solutions to 

Increase Downtown 

Visitation Meeting 

4/20/2016 Experience Columbus, 

City of Columbus 

Discuss Parking 

Projects 

Experience Columbus 

Meeting 

11/1/2016 Experience Columbus, 

City of Columbus 

Introduce EPM project 

Downtown Parking 

Working Group – 

Meeting #1 

12/22/2016 Working Group 

Members, City of 

Columbus 

Begin developing the 

EPM project 

Downtown Parking 

Working Group – 

Meeting #2 

3/1/2017 Working Group 

Members, City of 

Columbus 

Continue work on the 

EPM project 

Bi-weekly Downtown 

Parking Co-Chair 

Update Meetings 

3/23/2017 to 9/7/2017 City of Columbus Discuss ongoing needs 

of EPM 
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Name Date(s) Participants Context/Purpose  

Experience Columbus 

Partnership Meeting 

5/4/2017 Experience Columbus, 

City of Columbus 

Discuss partnership 

opportunities between 

City of Columbus and 

Experience Columbus 

for EPM 

Weekly Performance 

Measures Working 

Group Meetings 

5/25/2017 to 8/29/2017 City of Columbus, 

USDOT 

To establish 

performance measures 

for EPM 

Experience Columbus 

Parking Partners 

Meeting 

7/24/2017 Experience Columbus, 

Experience Columbus’ 

Parking Working Group 

Members, City of 

Columbus 

To discuss the Parking 

Working Group 

member’s interest and 

questions regarding the 

EPM project and to 

share expected next 

steps. 

Weekly Downtown 

Parking Co-Chair 

Update Meetings 

2/1/2018 to present City of Columbus Weekly touchpoint to 

discuss the ongoing 

needs of the EPM 

project. 

Source: City of Columbus 
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Appendix B. Parking Outreach 

The Smart Columbus team created and administered surveys to examine the current environment for 

residents and visitors about parking preferences, needs and concerns. The surveys also gauged interest for 

a free parking app. From March 30-April 20, 2018, two community liaisons collected a total 134 surveys (75 

General Parking Surveys and 59 On-Street Parking Surveys). The results from these surveys will inform the 

design of the Event Parking Management project. 

B.1 SURVEY FORMAT AND APPROACH 

Two community liaisons were given the task of canvasing selected regions of Columbus to solicit community 

input on two different surveys related to parking in Columbus. These surveys were: 

General Parking in Downtown Columbus: This survey included questions on the respondent’s 

relation/connection with Downtown, how they typically travel to get there, their concerns (if any) related to 

parking Downtown, if they thought a parking app would help their experience Downtown, which features 

they would like to see on that app, and if they would be likely to download the app. 

On-Street Parking in Columbus: This survey focused specifically on issues related to on-street parking 

including how often the respondents use parking meters, where they typically use parking meters, if they 

would use a parking app to help with on-street parking, and which features they would like to see on that 

app. 

Surveys were administered at four key on-street parking destinations and five prime downtown visitor 

destinations: COSI, North Market, The Palace Theater, The Columbus Museum of Art and The NCAA 

Women’s Final Four (a one-time event hosted in Columbus). Surveys were administered on site and in 

person on paper surveys. The survey results were then entered into the database for analysis. 

Survey respondents for both the Parking Survey and On-Street Parking Survey may not have always seen 

eye to eye on some of the issues pertaining to parking in Columbus. However, one thing was clear: if a free 

parking app was created, the majority of respondents from each survey said it would be helpful and they 

would use it. 

When Columbus engaged residents, visitors, Travelers looking for parking in a garage or at a meter, the 

results were overwhelmingly in favor of a mobile and web application to create a centralized location for 

parking information. 

B.2 SURVEY RESULTS AND SUMMARY 

 Parking Survey 

Of the 75 total surveys collected, one participant did not provide an answer to any of the 10 questions on the 

downtown parking survey. It should be noted that some participants gave more than one response to a 

question and not every participant answered each question. 

Demographics: The average age of the respondents for this survey was 43 years old. 58.1 percent of the 

respondents live in/around Columbus or work Downtown while 41.89 percent were visitors. 

Getting to and parking Downtown: 66.22 percent of the respondents get to Downtown by car, the most 

likely group to have a demand and need for parking. 27.03 percent typically park at a meter, 61.62 percent 
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in a parking garage, 16.22 percent in a parking lot, and 4.05 percent at an on-street space without a meter. 

31.08 percent said they do not typically park, which matches closely with the 33.78 percent of respondents 

who do not typically travel to downtown by a car. 

Respondents seem to be split in opinion when it comes to having concerns about parking 

Downtown: 52.7 percent of respondents have concerns about parking downtown while 47.3 percent do not 

have concerns. Of those who do have concerns, the most common reason stated was that they did not feel 

that there was an adequate amount of parking spaces. One respondent (who did not have concerns about 

parking downtown) noted that Columbus “Need[s] better public transportation instead of more and more 

parking garages/meters.” 

Most of the respondents indicated that they would want a free parking app. 78.08 percent said that 

they felt a parking app would be helpful during their visit Downtown. Additionally, out of the 39 respondents 

who said they had concerns about parking downtown, 81.08 percent said that having a parking app that 

helps alleviate parking concerns would enhance their visit. 

When asked to select which features they would like for the app to include, five options were 

selected by over 50 percent of the respondents. The most popular feature requested by the respondents 

was “A map of parking options” at 85.51 percent. The second most selected feature was “Cost information 

on parking options” at 66.67 percent, followed by “Number of available parking spaces” (55.07 percent), 

“Labeling that shows whether the location is a parking garage, surface lot, or meter” (52.17 percent), and 

“Navigation/directions to get to a selected parking option” (50.72 percent). With this being said, it appears 

that many respondents want as many features as possible on the app. 

The majority of respondents stated that if a parking app were created, they would be likely to use it: 

57.15 percent of respondents said they would use the app, 21.43 percent said they may/may not use it, and 

21.42 percent are unlikely to use the app. 

B.2.1.1 GENERAL COMMENTS 

A very small percentage of respondents currently use a parking app. Of those who do, Parking Panda (3 

respondents) and ParkWhiz (1 respondent) were the only two selected. 

SURVEY QUESTION 1: What is your primary connection to Downtown? 

Participants were asked “What is your primary connection to Downtown?” Of the 74 individual responses, 

most respondents were out-of-town visitors to downtown (41.89 percent) or go downtown for events and 

activities (31.08 percent). 

Table 21: What is your primary connection to Downtown? 

Answer Choices Number of Responses % of Responses 

I'm an out-of-town visitor 31 41.89% 

I live in the Columbus area and go downtown 

for shopping, the arts, and other 

events/activities 

23 31.08% 

I'm a resident 11 14.86% 

I'm an employee 9 12.16% 

Source: City of Columbus 
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SURVEY QUESTION 2: How do you typically get there? 

Participants were asked “How do you typically get there?” Of the 74 individual responses, most of the 

respondents use car (66.22 percent) or Uber/Lyft/taxi (21.62 percent) to get to Columbus downtown. 

Table 22: How do you typically get there? 

Answer Choices Number of Responses % of Responses 

By car 49 66.22% 

By Uber/Lyft/Taxi 16 21.62% 

By bus 6 8.11% 

Other (School Bus, Avoid downtown because 

of parking, Staying Downtown) 

3 4.05% 

By bike 0 0.00% 

Source: City of Columbus 

SURVEY QUESTION 3: Where do you typically park Downtown? 

Participants were asked “Where do you typically park Downtown?” Of the 74 individual responses, most 

respondents said they park at a meter (27.03 percent), in a parking garage (21.62 percent) and in a parking 

lot (16.22 percent). 

Table 23: Where do you typically park Downtown? 

Answer Choices Number of Responses % of Responses 

I don't typically park 23 31.08% 

At a meter 20 27.03% 

In a parking garage 16 21.62% 

In a parking lot 12 16.22% 

At an on-street space where there is no meter 23 4.05% 

Source: City of Columbus 

SURVEY QUESTION 4: Do you have concerns about parking in Downtown Columbus? 

Participants were asked “Do you have concerns about parking in Downtown Columbus?” Of the 74 

individual responses, most respondents concerned about parking in Downtown Columbus (52.07 percent). 
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Table 24: Do you have concerns about parking in Downtown Columbus? 

Answer Choices Number of Responses % of Responses 

Yes 37  

Not enough parking 18 25.00% 

Cost 3 4.17% 

Safety (personal and/or vehicle) 4 5.55% 

Distance from available parking to destination 4 5.55% 

Other 8 11.11% 

No 35 48.61% 

Source: City of Columbus 

SURVEY QUESTION 5: If yes, would using an app that helps alleviate parking concerns enhance 

your visitor experience? 

Participants who had concern with downtown parking were asked “Would using an app that helps alleviate 

parking concerns enhance your visitor experience?” Of the 39 individual responses, most respondents 

answered they prefer an app to enhance their visit experience (81.08 percent). 

Table 25: If yes, would using an app that helps alleviate parking concerns enhance your visitor 

experience? 

Answer Choices Number of Responses % of Responses 

Yes 30 81.08% 

No 7 18.92% 

Source: City of Columbus 

SURVEY QUESTION 6: Do you think an app with parking information would be helpful during your 

visit? 

Participants were asked “Do you think an app with parking information would be helpful during your visit?” 

Of the 73 individual responses, most respondents thought app with parking information would be helpful 

during their visit (78.08 percent). 
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Table 26: Do you think an app with parking information would be helpful during your visit? 

Answer Choices Number of Responses % of Responses 

Yes 57 78.08% 

No 16 21.92% 

Source: City of Columbus 

SURVEY QUESTION 7: Which of the following features would you want out of an app that could help 

you find an available parking space? (Check all that apply.) 

Participants were asked “Which of the following features would you want out of an app that could help you 

find an available parking space? (Check all that apply.)” Of the 74-individual responses, most respondents 

wanted to have map of parking options (85.51 percent), cost information (66.67 percent), and number of 

available parking spaces (55.07 percent). 

Table 27: Which of the following features would you want out of an app that could help you 

find an available parking space? (Check all that apply.) 

Answer Choices 

Number of 

Responses 

% of 

Responses 

A map of parking options 59 85.51% 

Cost information on parking options 46 66.67% 

Number of available parking spaces 38 55.07% 

Labeling that shows whether the location is a parking 

garage, surface lot, or meter 

36 52.17% 

Navigation/directions to a selected parking option 35 50.72% 

The ability to pay for the parking space 34 49.28% 

The ability to reserve a parking space 32 46.38% 

Hours of availability and/or operation of the parking options 31 44.93% 

Total number of parking spaces in a selected garage or lot 25 36.23% 

The ability to report a problem with a parking garage, lot, 

or meter 

22 31.88% 

Availability of handicap-accessible parking options 20 28.99% 

Valet zone locations and hours 18 26.09% 
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Answer Choices 

Number of 

Responses 

% of 

Responses 

Loading zone locations and hours 12 17.39% 

Availability of electric vehicle charging stations 12 17.39% 

Other (Safety, No ads, No tracking, Free parking, Didn’t 

specify) 

4 5.80% 

Source: City of Columbus 

SURVEY QUESTION 8: If Columbus creates a free app that helps you find available parking spaces 

Downtown, how likely would you be to download it and use it during your visit? 

Participants were asked “If Columbus creates a free app that helps you find available parking spaces 

Downtown, how likely would you be to download it and use it during your visit?” Of the 70 individual 

responses, most respondents said they would download and very likely to use the app (34.29 percent) and 

likely use the app (22.86 percent). 

Table 28: If Columbus creates a free app that helps you find available parking spaces 

Downtown, how likely would you be to download it and use it during your visit? 

Answer Choices Number of Responses % of Responses 

Very likely to use 24 34.29% 

Likely to use 16 22.86% 

Might/might not use 15 21.43% 

Very unlikely to use 11 15.71% 

Unlikely to use 4 5.71% 

Source: City of Columbus 

SURVEY QUESTION 9: Do you currently use a parking app? 

Participants were asked “Do you currently use a parking app?” Of the 71 individual responses, most 

respondents said they do not use a parking app (94.37 percent). 

Table 29: Do you currently use a parking app? 

Answer Choices Number of Responses % of Responses 

Yes 4 5.63% 

No 67 94.37% 

Source: City of Columbus 
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SURVEY QUESTION 10: If you do use a parking app, which one(s) do you use? (check all that apply) 

Participants were asked “If you do use a parking app, which one(s) do you use? (check all that apply)” Of 

the 74-individual responses, most do not use a parking app (91.80 percent) or use parking panda app for 

downtown parking (4.92 percent). 

Table 30: If you do use a parking app, which one(s) do you use? (check all that apply) 

Answer Choices Number of Responses % of Responses 

I don't use a parking app 56 91.80% 

Parking Panda 3 4.92% 

ParkWhiz 1 1.64% 

Other (buy advance at 

arenadistrictparking.com, Seattle app) 

2 3.28% 

SpotHero 0 0.00% 

ParkMe 0 0.00% 

Source: City of Columbus 

 On-Street Parking Survey 

Of the 59 total surveys collected, all participants provided answer to at least one question of the five on 

street parking survey questions. It should be noted that some participants gave more than one response to 

a question and not every participant answered each question. 

Demographics: The average age of the respondents for this survey was 50.96 years old. 

Like the results from the Parking Survey, a significant majority of respondents from the On-Street 

Parking Survey said that they would download a free parking app if it were made available: 85.96 

percent of respondents were favorable to the idea of a free app that helped to find available parking spaces. 

Additionally, 93.10 percent of respondents said that they would like this parking app to include information 

about parking meters. 

A sizable percentage of respondents do not use meters on a regular basis: 52.54 percent indicated 

that they use meters “Once every few months” or “Rarely” and 10.17 percent said they never use meters. 

The remaining 37.29 percent use meters either daily/weekly/multiple times a month. 

The top three locations for using parking meters are: 

1. Downtown (86.44 percent of respondents use meters here) 

2. Short North Arts District (57.63 percent) 

3. Arena District (44.07 percent) 
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If a parking app were created and included meter information, the respondents would like it to 

include (top five): 

1. Ability to know how much time is left on my meter (71.43 percent of respondents selected this 
feature) 

2. Information on meter time limits hours of operation, rate, holidays, and free parking times (69.64 
percent) 

3. Meter locations available on an interactive parking map (69.64 percent) 

4. Likelihood of finding an available parking meter on a given street or neighborhood (60.71 percent) 

5. Warning when meter is going to expire (58.93 percent) 

Out of the 12 features listed on this survey, seven of them were selected by 50 percent or more of 

the respondents. One idea suggested by a respondent for consideration is the “ability to add more 

money/time to your meter via the app.” 

SURVEY QUESTION 1: If Smart Columbus creates a free app that helps you find available parking 

spaces would you download it? 

Participants were asked “If Smart Columbus creates a free app that helps you find available parking spaces 

would you download it?” Of the 57 individual responses, most of the respondents said they would download 

the free app (85.96 percent). 

Table 31: If Smart Columbus creates a free app that helps you find available parking spaces 

would you download it? 

Answer Choices Number of Responses % of Responses 

Yes 49 85.96% 

No 8 14.04% 

Source: City of Columbus 

SURVEY QUESTION 2: If Smart Columbus creates a free app that helps you find available parking 

spaces would you want it to include parking meter information? 

Participants were asked “If Smart Columbus creates a free app that helps you find available parking spaces 

would you want it to include parking meter information?” Of the 58 individual responses, most of the 

respondents said they want the parking information included in the free app (93.10 percent). 

Table 32: If Smart Columbus creates a free app that helps you find available parking spaces 

would you want it to include parking meter information? 

Answer Choices Number of Responses % of Responses 

Yes 54 93.10% 

No 4 6.90% 

Source: City of Columbus 
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SURVEY QUESTION 3: Which of the following choices best describes how frequently you use a 

parking meter? 

Participants were asked “Which of the following choices best describes how frequently you use a parking 

meter?” Of the 59 individual responses, most of the respondents said they rarely use a parking meter 28.81 

percent), once every few months (23.73 percent), and two to three times a month (16.95 percent). 

Table 33: Which of the following choices best describes how frequently you use a parking 

meter? 

Answer Choices Number of Responses % of Responses 

Rarely 17 28.81% 

Once every few months 14 23.73% 

2-3 times a month 10 16.95% 

Weekly 8 13.56% 

Never 6 10.17% 

Daily 4 6.78% 

Source: City of Columbus 

SURVEY QUESTION 4: In which of the following locations do you use parking meters? (check all 

that apply) 

Participants were asked “In which of the following locations do you use parking meters? (check all that 

apply)” Of the 57 individual responses, most of the respondents said they use parking meters in Downtown 

(86.44 percent), Short North (57.63 percent) and Arena District (44.07 percent). 

Table 34: In which of the following locations do you use parking meters? (check all that apply) 

Answer Choices Number of Responses % of Responses 

Downtown 51 86.44% 

Short North Arts District 34 57.63% 

Arena District 26 44.07% 

University District 20 33.90% 

Brewery District/German Village 16 27.12% 

Near East Side 7 11.86% 

Other (Easton, Everywhere and None) 7 11.86% 

Source: City of Columbus 
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SURVEY QUESTION 5: Which of the following features would you want out of an app that helped 

you find available parking meters? (check all that apply) 

Participants were asked “Which of the following features would you want out of an app that helped you find 

available parking meters? (check all that apply)” Of the 57 individual responses, most of the respondents 

said they would want to know how much time is left on their parking meter (71.43 percent), interactive 

parking map with meter locations and information on meters (69.64 percent) and Likelihood of finding an 

available parking meter on a given street or neighborhood (60.71 percent). Other responses received from 

the respondents to include in the app are waivers for those w/o enough money – payment plan of some 

sort, ability to add more money/time to meter via the app and free parking locations. 

Table 35: Which of the following features would you want out of an app that helped you find 

available parking meters? (check all that apply) 

Answer Choices 

Number of 

Responses % of Responses 

Ability to know how much time is left on my meter 40 71.43% 

Meter locations available on an interactive parking map 39 69.64% 

Information on meter time limits hours of operation, 

rate, holidays, and free parking times 

39 69.64% 

Likelihood of finding an available parking meter on a 

given street or neighborhood 

34 60.71% 

Warning when meter is going to expire 33 58.93% 

Information on any other meter time restrictions 28 50.00% 

The ability to pay for a meter 28 50.00% 

Navigation/directions to get to the meter 25 44.64% 

Information on what to do when a meter won't work 20 35.71% 

The ability to report a problem with a meter 18 32.14% 

A map of handicap accessible meters throughout 

the city 

18 32.14% 

A map of meters with electric vehicle charging 

stations throughout the city 

16 28.57% 

Other (please specify) 5 8.93% 

Source: City of Columbus 
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 Parking Operator/Owner Survey Summary 

B.2.3.1 INTRODUCTORY QUESTIONS 

1. Do you have any initial thoughts on what components would be most important to include in the 
application to your business? 

a. Ideas expressed by those interviewed primarily center on reliability of the information 
provided and ease of use. Those interviewed largely have some experience with parking 
applications and/or customer feedback on existing parking applications which has led them to 
expressing the importance of the product’s ease of use and reliability of the data/information 
provided by it. 

B.2.3.2 BUSINESS OPERATIONS 

1. Do you operate a garage, a surface lot, or both? 

a. Parking facility owners and operators interviewed are representative of nearly 100,000 
Downtown and Short North Arts District area spaces. Approximately 30,000 of these spaces 
exist in surface lots and approximately 100,000 exist in garage format. 

2. How many of your spaces are for the public and how many spaces are for private or monthly 
parkers? Is their availability monitored? 

a. Many of those interviewed noted having two primary audiences – one being a daytime office 
worker who pays a monthly fee and the second being an evening transient/public parker. A 
small portion of facilities have a large number of spaces reserved for residents. 

b. Many facilities are heavily weighted toward one of these audiences and would like to attract 
the other in order to enhance revenue streams and efficiencies. Some facilities were 
weighted toward the evening transient/public audience, while others had their greatest 
occupancies for office workers. 

c. Nearly all garage facilities have availability monitored, while nearly all lot facilities do not have 
sophisticated monitoring capacities. 

3. Do you have any specialty spaces, i.e. electric charging stations, ADA accessible spaces, 
bus/shuttle? How many? Is their availability monitored? 

a. All of those interviewed noted their ADA accessible spaces and many said they have a 
quantity of these above the requirement. 

b. Other spaces noted include: Charging stations, expecting/new moms, veterans, motorcycle 
parking and employee of the month designations. 

B.2.3.3 PAYMENT 

1. How do drivers pay for parking at your facility? 

a. Nearly all operators interviewed have capacity to accept both cash and credit to machines 
and personnel. Nearly all of the facilities also offer some form of electronic payment, either 
website, app or text; in some cases the operator uses all of these electronic forms in addition 
to more traditional cash and credit forms. 

2. If you allow for mobile phone payment, how do you track that vehicle? Is it by license plate or 
another method? 

a. For those that track the vehicle, license plate is the prevailing method. 

3. If you allow for mobile phone payment, does the driver get a confirmation of payment, parking 
reservation, and access information? 

a. For all of those that allow mobile phone payment, the driver receives confirmation of payment 
and access information. Some also receive a parking reservation, but many facilities did not 
have this feature. 
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4. Do you have a prepay or reservation option? 

a. If so, do you require payment at the time of the reservation? 

i. All of the parking facility owners/operators who have a prepay or reservation system also 
require payment at that time. 

b. If so, do you stop letting cars in once non-reserved spaces are filled? 

i. Many of the parking facility owners/operators do not extend this practice; this is because 
they either don’t have confidence in the reliability of the information or do not track it 
altogether. 

5. Which credit or debit cards are accepted? 

a. All major brands are accepted by all facility owners/operators interviewed. Two of those 
interviewed do not accept Discover card as a method of payment. 

6. Would you be willing to accept a smart card for payment? [COTA (Central Ohio Transit Authority) 
is considering creating a transportation smart card that can be used for transportation related 
services. To accept the card could involve adding a smart card reader to your existing payment 
machines or adding that option to credit cards online.] 

a. All interviewees expressed being willing to accept a smart card for payment if adding the 
reader is not too cost intensive. Interviewees noted that they would be willing to cover some 
costs and/or resource expenses to get it added because they assume some customers would 
want it. 

7. If you accept payment via cash to an attendant only, would you be willing to accept a visual 
prepaid ticket on a smartphone? 

a. No interviewees only accept cash to an attendant 

B.2.3.4 ACCESS CONTROLS 

1. Are drivers given a ticket to display in their window before or after paying? 

a. A small number of those interviewed employ this system 

2. Do you have a gate that controls access at the entry point? At the exit point? 

a. At two locations, we have gate controls at entry and exit; at others, we do not. This accounts 
for 32 spaces. 

3. How does your system determine availability? Do you monitor both entry and exit points for 
vehicles coming and going? Do you have individual sensors for each parking space? Do you use 
video surveillance to track availability? 

a. All interviewees expressed having monitoring systems at both entry and exit at garages; 
nearly all interviewees expressed having no monitoring systems for surface lots 

b. No interviewees currently have individual sensors at each space 

c. Many of those interviewed employ video surveillance, but only one of those at utilize video 
use if for availability tracking 

4. Who is your gate/payment system vendor? (To make this project a success, we will want to 
contact them.) 

a. Responses included: Mantra, TIBA and Amano McGann 

5. Do you have an attendant on duty? 

a. Many interviewees noted that they have phased out using staff to receive and manage 
payment; instead it is common amongst those interviewed to have an attendant on site for 
customer service assistance including gate management and/or facilitating kiosk/machine 
system use 

b. Some interviewees do not have an attendant on duty at any time; many interviewees have 
customer service representatives/ambassadors on-hand just during peak traffic flows 
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B.2.3.5 DATA AVAILABILITY 

1. Do you currently generate reports that track parking activities? 

a. About half of the interviewees noted having extensive, quality reporting capabilities 

b. Most parking facility owner/operators experience a small lag time that they are okay with 
and/or have systems in place to manager around; that said, nearly all of them said they would 
like to have more up-to-the-moment accuracy 

c. Yes, we generate revenue and occupancy reporting 

d. No interviewees have active sensor technology, which was noted by some interviewees as 
the best technology from an accuracy perspective. 

2. Do you currently share/post your parking availability or general information with any website or 
smartphone applications? 

a. Responses include: Park Wiz, Spot Hero, Parking Panda and ParkMobile 

3. If you do not currently share/post your parking availability, could you send real-time availability 
information through an API (application programming interface – which means sharing 
information between two technology systems)? 

a. Nearly all of those interviewed, both those that currently push through and API and those that 
do not, expressed being able to set this up 

B.2.3.6 INTEREST IN SMART COLUMBUS APPLICATION 

1. Are there any other needs you have that we haven’t yet discussed that would make a successful 
parking application? 

a. Interviewees primarily expressed the importance of quality data and reliability of the data and 
information given to drivers 

b. One owner/operator is concerned about city ownership of its data; similarly, a second 
owner/operator is concerned about any entity (including a third-party app) owning its data 

c. Two owner/operators noted that there are a lot of applications currently on the market and 
worried that one more is too much 

d. Three owner/operators noted the recent addition of Bluetooth technology in their operations 
and others nationwide, and likewise suggested that Smart Columbus look into the feasibility 
of use of this technology for its solution as well 

2. If Smart Columbus creates an application which has most of the features we discussed today, 
would your parking facility want to participate? 

All of those interviewed expressed interest in participating in a Smart Columbus parking solution; many 

expressed being very interested and excited 
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Appendix C. Acronyms and Definitions 

Table 36: Acronym List contains program level acronyms used throughout this document. 

Table 36: Acronym List 

Acronym/Abbreviation Definition 

ADA Americans with Disabilities Act 

API Application Programming Interface 

ConOps Concept of Operations 

COSI Center of Science and Industry 

COTA Central Ohio Transit Authority 

CPS Common Payment System 

CX Customer Experience 

DoT (City of Columbus) Department of Technology 

DMS Data Management System 

DPS Columbus Department of Public Service 

DSRC Dedicated Short Range Communications 

EPM Event Parking Management  

EV Electric Vehicle 

FCCFA Franklin County Convention Facilities Authority 

FHWA Federal Highway Administration 

GIS Geographic Information Systems 

GNSS Global Navigation Satellite System 

GPS Global Positioning System 

IEEE Institute of Electrical and Electronics Engineers 

IT Information Technology 
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Acronym/Abbreviation Definition 

ITS Intelligent Transportation System 

JPO Joint Program Office 

MMTPA Multimodal Trip Planning Application  

NCAA National Collegiate Athletic Association 

NFC Near Field Communication 

O/D Origin and Destination 

OWASP Open Web Application Security Project 

PCI Payment Card Industry 

PII Personally Identifiable Information 

QR Quick Response 

RFP Request for Proposal 

RFQ Request for Quote 

S Scenario 

SC Smart Columbus 

SCC Smart City Challenge 

SCMS Security and Credentials Management System 

SOS System of Systems 

UC Use Case 

UI User Interface 

USDOT United States Department of Transportation 

Source: City of Columbus
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Appendix D. Glossary 

Table 37: Glossary of Terms contains project specific terms used throughout this document. 

Table 37: Glossary of Terms 

Term Definition 

311 Columbus Call Center The City of Columbus Service Center which is the single point of contact 

for requesting all non-emergency City services and is available to 

residents, City businesses, and visitors 

Agile A method of project management that is characterized by the division of 

tasks into short phases of work and frequent reassessment and 

adaptation of plans 

AirConnect COTA’s AirConnect is a direct service connecting travelers to/from 

Downtown and the John Glenn International Airport. Service comes to 

designated spots every 30 minutes, 6 a.m.-9 p.m., 7 days a week. 

App Software application 

Travelers (end users) The Travelers (residents and visitors) in Columbus who will be 

interacting with the EPM system to view, plan, reserve, and navigate to 

desired parking 

CBUS COTA’s CBUS is the city’s free Downtown Circulator, traveling from the 

Brewery District through Downtown to the Short North and back again. 

CBUS runs every 10-15 minutes, 7 days a week with the exception of 

special holidays.  

Commercial-off-the-shelf 

system (COTS) 

Software or hardware product that are ready-made and available for 

sale to the public 

Data Management System 

(DMS) 

A secure, SaaS web-based application that allows management of an 

entire parking meter network 

Data privacy The reasonable expectation that data of a sensitive nature will be kept 

confidential, sanitized and/or encrypted, and respectfully and 

responsibly maintained by all users, managers, and collectors of the 

data 

Data retention The continued storage of data for compliance or business reasons 
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Term Definition 

Data security The tools, policies, practices, and procedures used to protect data from 

being accessed, manipulated or destroyed or being leveraged by those 

with a malicious intent or without authorization, as well as the corrective 

actions taken when data breaches are suspected or have been 

identified. 

Dedicated Short Range 

Communications (DSRC) 

A two-way short- to medium-range wireless communications capability 

that permits very high data transmission critical in communications-

based active safety applications 

Dependency When one Project, agency, or entity requires data or functionality 

provided by another Project, agency, or entity to meet its objectives 

Enabling Technologies An innovation that alone or paired with an existing solution produces a 

better end user solution at a rapid rate 

Experience Columbus An organization whose mission is to market and promote Columbus 

services, attractions, and facilities to visitors, meeting planners, 

convention delegates, and residents 

Failure operations When a complete failure of the intersection occurs, primarily due to loss 

of power or other malfunctions 

Multimodal transportation Travel that is performed with more than one mode of transportation 

Normal operations When a signalized intersection is cycling through its pre-planned phases 

correctly, servicing all approaches, including pedestrian phases 

Open-data Information that is freely available for anyone to use and republish as 

they wish  

Open-source concepts The notion of open collaboration and voluntary contribution for software 

development by writing and exchanging programming code 

Personally Identifiable 

Information (PII) 

Information used in security and privacy laws that can be used to 

identify an individual, such as vehicle, traveler, and payment information 

Parking facility Land or a structure used for light-duty vehicle parking 

Parking management system A system intended to aggregate location, availability, payment 

information, and reservation capabilities across all public and private 

parking options 

Procurement The act of obtaining or acquiring goods, services or works, from a 

competitive bidding process 

Quick Response barcode Commonly referred to as a QR Code. A barcode that stores information 

that can be used for marketing or sharing information and can be read 

using a digital device such as a cell phone 
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Term Definition 

Real-time data Information that is delivered immediately after collection 

Roadside equipment All equipment located on the roadside, including any or all of the 

following items: traffic signal controllers, pedestrian detection 

equipment, GPS receiver, a DSRC radio, a processing unit, and an 

audio pedestrian interface 

Smart parking meter A parking meter equipped with technology to collect data and make 

interactions easier for the end user 

Smart sensors A device that takes input from the physical environment and uses built-

in technology to perform functions upon detection of specific input and 

then process data before passing it on 

System analytics or data 

analytics 

The analysis of data, procedures or business practices to locate 

information which can be used to create more efficient solutions 

Systems Engineering 

(waterfall) approach 

A linear and sequential product or software development model that 

includes Conception, Initiation, Analysis, Design, Construction, Testing, 

Production/Implementation, and Maintenance phases 

Third-party  Organizations not affiliated with the Smart Columbus Program 

Transportation Network 

Companies (TNCs) 

Private businesses, non-profits, and quasi-governmental agencies that 

offer one or more types of transportation for use in exchange for 

payment 

Unified parking availability and 

reservation system 

One system that would allow parking availability information and 

reservations for parking lots and garages without concern for lot or 

garage ownership 

Vehicle Data for Traffic 

Operations (VDTO) 

App that uses probe data obtained from vehicles in the network to 

support traffic operations, including incident detection and the 

implementation of localized operational strategies 

Source: City of Columbus 



 

 

 


