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Smart Columbus
 2016 USDOT Smart City
Challenge winner
 Executive summary of
project published June 2021
 Quotes and images within
this presentation are from
the executive summary
 https://smart.columbus.gov/
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Award amounts and location
 Managed by City of Columbus:
• $40 million from USDOT
• $10 million grant from Paul G. Allen Family Foundation

 Columbus Partnership initiated private‐sector Acceleration
Fund
• Began with $90 million investment, grown to $700 million

 Focused on Linden neighborhood
• Lower income and underserved
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Successes
 Ohio’s first AV deployment on public streets
 Multimodal transportation planning app
• Over 1k downloads

 Improvements to parking management app
• Downloaded over 30k times

 Operating System (OS) largely built on open‐source that
other cities can implement
 5 of 8 projects are continuing after challenge ends
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Program overview
 “While the original framework was envisioned as a cohesive
program [for the 15 original projects], it did not define
connections and coordination points during the projects’
development and design.
 As the first year concluded, the Smart Columbus PMO
worked to streamline the original portfolio and bring more
clarity to the program and schedule.”
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Program overview






“After reevaluating the 15 proposed projects in the context of USDOT’s expected
outcomes, the City’s original goals, and end‐user and stakeholder feedback gathered
throughout the program’s first year, the PMO removed some projects, consolidated
others, and added one.”
9 projects remained after Year 1
“[In 2019], Truck Platooning was removed … because the systems engineering process
identified user needs that existing technology could not meet, and the project partner
could not support a 12‐month demonstration. “
“In 2020, the Common Payment System was removed from the Multimodal Trip
Planning Application project. The COVID‐19 pandemic exacerbated this project’s
existing challenges, which included the inability to finalize participation and terms‐of‐
ownership agreements between mobility providers and Central Ohio Transit Authority
(COTA).”
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Final portfolio
1. Smart Columbus Operating System*
•

2.
3.
4.
5.
6.
7.
8.

Point of integration for all projects

Connected Vehicle Environment*
Multimodal Trip Planning Application*
Mobility Assistance for People with Cognitive Disabilities
Prenatal Trip Assistance
Smart Mobility Hubs*
Event Parking Management *
Connected Electric Autonomous Vehicles
* Project continuing beyond end of USDOT grant
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1. Smart Columbus Operating System (SCOS)*
 Developed platform designed for big data, analytics and
custom data exchange for all other projects
 Manages and produces over 2,000 datasets
 Open‐source on GitHub1 for other cities to use
 Cloud‐based
 Two possible paths forward after end of challenge:
• Paying to support it through Jan 2022
• Engaging private entities for partnerships
1https://github.com/SmartColumbusOS
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1. Smart Columbus Operating System (SCOS)*
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2. Connected Vehicle Environment (CVE)*
 Deployment:
• 85 intersections
• 1,000 vehicles total (311 private vehicles)
• 4 city corridors
 V2V and V2I
 Functions:
• Alert drivers
• Coordinate signal priority and preemption
• Capture data
 City will operate CVE for at least 15 months after end of challenge
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2. Connected Vehicle Environment (CVE)*
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2. Connected Vehicle Environment (CVE)*
 For long‐term sustainability, CVs will require workforce
trained in technology
• SmartColumbus engaged local automotive shops

 Partnership with DriveOhio
 Coordinated closely with deployments in Marysville and
Dublin, OH to establish statewide architecture
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3. Multimodal Trip Planning App (MMTPA)*
 Created an open‐source app called PIVOT
 Allows travelers to request and view multiple‐trip
itineraries and reserve ride‐hailing services and
bike/scooter‐share
• Modes include walk, public transit, ridersharing,
bike‐sharing, scooters, ride‐hailing, and personal
bikes and vehicles
 Open‐source projects OpenTripPlanner used as
multi‐modal trip planning engine, Pelias as
geocoder
• Also used in Portland, OR, Tampa, FL (HART w/
OneBusAway), and many other cities around the
world
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3. Multimodal Trip Planning App (MMTPA)*
 Beta launched early 2019, public
version launched Dec 2020
 1,103 app downloads and 447 trips
taken
 Challenges and delays related to
mobility provider participation and
pandemic resulted in common
payment system not being deployed
14/20
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3. Multimodal Trip Planning App (MMTPA)*
 “Seamless integration of payment remains an opportunity. Pivot
demonstrates that a MaaS platform is achievable, although links
to third party apps for payment may be an interim solution to
payment. True MaaS cannot be achieved without the seamless
ability to pay for any combination of transportation services.
Solidifying the enterprise architecture and gaining stakeholder
consensus for the payment coordination is key to implementing all
potential policies and agreements that are necessary for full
integration.”
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3. Multimodal Trip Planning App (MMTPA)*
 “To achieve MaaS, transit agencies should continue to serve
in a key role. Cities often have regulatory/permitting
mechanisms for mobility providers, but public transit are
better positioned to build relationships to encourage
connection to transit and building a MaaS system. This
process can and will take time, but may be mitigated by
incremental development and integration, a strong project
champion/owner, and incentivizing mobility provider
participation.”
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3. Multimodal Trip Planning App (MMTPA)*






City will operate and maintain Pivot going forward
Gamification and rewards planned
Integration with COTA’s new fare product planned
Integration with booking systems for COTA Plus
Roadmap will evolve as post‐pandemic behaviors emerge
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4. Mobility Assistance for People with Cognitive
Disabilities (MAPCD)






Demo’d WayFinder app by AbleLink for fixed route
Partnered with OSU, who evaluated
Features turn‐by‐turn transit navigation
“Care‐giver response model”
27 participants in study
• 91% said app and/or training enabled them to travel
at least once per week
• 76% of participants demonstrated a high level of
independence after using app
 $150 to download. AbleLink to continue providing
support for app.
18/20
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4. Mobility Assistance for People with Cognitive
Disabilities (MAPCD)
 “Initially, the project team envisioned cost savings for the
COTA paratransit services; however, the results indicate that
the [primary benefit] is the increased independence,
community participation and autonomy comprise the value‐
added component. So, local, regional and state
organizations that focus on vocational opportunities for
individuals with cognitive disabilities – particularly
individuals with developmental disabilities – may realize the
value.”
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4. Mobility Assistance for People with Cognitive
Disabilities (MAPCD)
 “Technology solutions such as the WayFinder product are
one aspect of implementation; …widespread adoption (and,
therefore, sustainability) requires coordination with transit
agencies and community service organizations. Transit
agencies ensure that access to General Transit Feed
Specification (GTFS) is integrated into the solution and that
travel training facilities are available, while community
service organizations ensure access to the resources and
personnel that are necessary for successful implementation.”
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5. Prenatal Trip Assistance (PTA)
 Goal – Improve transportation to avoid pre‐term
births
 Created call center, app, and website
Rides4Baby
 Schedules flexible, reliable, 2‐way transportation
to medical‐related services.
 Transportation delivered via Medicaid Managed
Care Organizations
 OSU significant partner
 143 participants, 1158 trips (800 medical, 300
pharmacy/grocery/etc)
21/20
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5. Prenatal Trip Assistance (PTA)
 By itself unlikely to “meaningfully reduce adverse birth
outcomes,” but “preliminary work suggests that it may be a
valuable contribution to providing individuals the wrap‐
around care needed during the pregnancy and postpartum
periods”
 Control group took avg of 2 trips (44% took no trips), app
users took avg of 19 trips (18% took no trips)
 Very high satisfaction rates for app
22/20
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6. Smart Mobility Hubs (SMH)*










Kiosk ‐ physical space for transportation resources and trip planning tools
Designed to improve access to info for those with limited connectivity
• Target first/last mile trips
6 locations, mostly adjacent to transit facilities
Interactive kiosk with real‐time travel info for:
• Ride hailing
• Bike and car sharing
• Transit
Deployment of infrastructure was inexpensive ($250k out of $1.3M)
Deployed in July 2020 due to pandemic, which limited use:
• Bikeshare trips from hubs – 1,084 (46% were pedal‐assist e‐bikes)
• Kiosk interactions – >65,000
City Department of Public Service to take ownership after end of grant
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7. Event Parking Management (EPM)*
 Goal – Encourage people to spent time and money in
Short North Arts District and Downtown, reduce
circling for parking and congestion
 Expanded City’s ParkColumbus app (by ParkMobile)
and created website
• Integrated info from City meters and multiple parking
facilities
• Search and reservation service
• Identifies current, predicted availability near user’s
destination

 30,000 downloads, 1M+ transactions
24/20
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7. Event Parking Management (EPM)*
 Existing partnership between City’s Division of
Parking Services and ParkMobile made
procurement simple
 Started with existing user base of existing app
 Predictive model open‐source and can be
used by other cities
• ~85% accurate for on‐street parking
25/20
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8. Connected Electric Autonomous Vehicles (CEAV)
 Deployed 6 automated shuttles (two
routes) that operated in mixed traffic
• Other vehicles, bicyclists, and
pedestrians
 Locations:
• Downtown Columbus
• Linden
 Operator was on‐board at all times, and
some areas were not driven
autonomously
26/20
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8. Connected Electric Autonomous Vehicles (CEAV)
 Passenger service in operation for 2
weeks then had hard braking event that
injured passenger. City suspended
operation and NHTSA review followed.
 City pivoted to non‐passenger service to
deliver food from food pantry “and
traveled to Rosewind, the largest public
housing development in the City”
27/20
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8. Connected Electric Autonomous Vehicles (CEAV)
 Autonomy affected by weather and other variables
• Operating in light rain, mild fog and light snow events seemed a
reasonable expectation …based on other AV demonstrations in
Norway and Minnesota.
• The reality is that most precipitation hindered the operation
• Exhaust from gasoline‐powered vehicles in colder months or sun
glare at certain times of the year can cause the vehicle to stop
suddenly or slow down.
 Hard breaking event resulted from slight deviation in steering of
shuttle (“similar to steering wheel slipping in car”)
28/20
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8. Connected Electric Autonomous Vehicles (CEAV)
 EasyMile, with input from other stakeholders, developed a
“Passenger Safety Enhancement Plan”:
• Audio alert reminder passengers vehicle can make sudden
stops
• Additional signage
• Additional operator training on safety
• Alternative manual remote for the operator
• Operator performance measuring
• Seat belts installed on all vehicles
29/20
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Final Budget
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Timeline
 Year 1 ‐ “Intra‐program communications – among and between
projects and the SCOS … were front and center as a lesson learned
for continued enhancement”
 Year 2 – Team finalized management structure and portfolio of
projects, launched data environment, and opened Smart
Columbus Experience Center
 Year 3 – Procured and launched 3 projects
• 1st CEAV project
• Recruiting for MAPCD project
• Recruiting for PTA project
31/20
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Timeline
 Year 4 – Launched all remaining projects while dealing with
complexities from COVID‐19
 Year 5 (Sept 2020 to May 2021) – Data collection, evaluation,
and planning for projects that will continue:
•
•
•
•

SCOS
CVE
EPM
MMPTA
32/20

32

16

10/15/2021

Summary ‐ Lessons learned
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Thank You!

Sean J. Barbeau, Ph.D.
barbeau@usf.edu
@sjbarbeau
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