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Research

Virtual Roadside Unit Pilot

Demonstrate connected vehicle concepts to deliver alert
messages fo drivers using mobile device applications

WHAT IS THE NEED?

California Department of Transportation (Calfrans) is seeking
innovative solutions to improve roadway safety and traffic
management through the use of connected vehicle (CV)
technologies. Traditional deployments of CV systems often rely
on physical roadside infrastructure, such as RSUs (Roadside Units)
operating on the 5.9 GHz spectrum. However, these systems
can be costly, limited in coverage, and slow to scale. There is a
growing need for a more flexible, scalable, and cost-effective
approach that leverages existing mobile networks and modern
cloud-based platforms to deliver real-time information to drivers
and collect valuable vehicle data.

In response to this need, Caltrans is piloting a project that
utilizes cellular communications and the Verizon Intelligent
Message Platform (IMP) to deliver Traveler Information Messages
(TIMs) and collect Basic Safety Messages (BSMs) from mobile
devices. This approach eliminates the dependency on physicall
infrastructure and enables broader geographic coverage,
faster deployment, and real-time data exchange. The project
aims to demonstrate how mobile applications can serve

as virtual RSUs (VRSUs), providing timely alerts to drivers and
supporting Caltrans’ broader goals of enhancing roadway
safety and operational efficiency.

WHAT ARE WE DOING?

Calfrans, in partnership with Mergent Systems and
subcontractors Verizon, Trihydro, and Neaera Consulting, is
implementing a pilot deployment of a connected vehicle
system that uses mobile applications and cloud-based
services. The project integrates the Verizon IMP with Caltrans’
ActivellS system to deliver geofenced TIMs to drivers and
collect BSMs from their mobile devices. These messages
include alerts for work zones, queue warnings, curve speed
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Each subcontractor plays a key role: Verizon
provides the IMP service and geofencing
capabilities; Trihydro integrates the IMP with its
Corvus system to generate and manage TIMs; and
Neaera develops both a message generator and
a mobile application for iOS devices. The mobile
app will receive TIMs, display alerts to drivers, and
send BSMs back to the system. The project also
includes the development of secure data servers,
quality assurance protocols, and remote support
infrastructure to ensure smooth deployment and
operation.

WHAT IS OUR GOAL?

The goal is to demonstrate a scalable, infrastructure-
light connected vehicle system that delivers real-
time alerts to drivers and collects vehicle data using
mobile devices and cellular networks, ultimately
enhancing roadway safety and operational
awareness.

WHAT IS THE BENEFIT?

This pilot project offers several key benefits. First, it
reduces the need for costly roadside infrastructure
by leveraging existing cellular networks and mobile
devices. This makes the system more scalable

and easier to deploy across a wide geographic
area. Second, it enables real-time, two-way
communication between vehicles and fraffic
management systems, improving the timeliness and
relevance of alerts delivered to drivers.

Additionally, the data collected from mobile
devices—such as speed, heading, and location—
can be used by Calfrans to better understand traffic
patterns, detect hazards, and plan maintenance
activities. The use of geofencing and cloud-

based message filtering ensures that only relevant
messages are delivered to drivers, reducing
distraction and improving safety. Overall, the project
supports Caltrans’ mission to enhance mobility,
safety, and sustainability through innovation.
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WHAT IS THE PROGRESS TO DATE?

Foundational Project Activities

Core activities like VPN setup and securing
development laptops have been accomplished,
enabling future testing phases.

Software Delivery and Coordination

Neaera delivered app and APl code, supported
by regular coordination meetings among diverse
project teams.

Technical and Access Barriers

Persistent DMZ server access issues and Apple
hardware limitations have delayed critical backend
validation and app testing.

Next Steps and Readiness

Teams are ready to advance once DMZ VPN
permissions and equipment configurations are
finalized.
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