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WHAT IS THE NEED?
Detection is an integral part of managing the State Highway 
System. Detection systems are used to determine metrics such 
as vehicle count, classification, occupancy, and speed. The 
data can then be used to communicate travel times and 
queue warning messages to the traveling public via inroute 
traveler information.
Detection systems can provide rural TMC Operators the ability 
to provide travel times and warn motorists of slow or stopped 
traffic ahead. System-wide detection can be cost-prohibitive, 
especially in small rural districts with limited resources. Per the 
Caltrans 2022 Transportation Asset Management Plan (TAMP), 
detection station costs are over $151k per element, not 
including the operation cost to support each site.
Optical fiber detection is an emerging technology in the 
transportation market. Caltrans needs to understand how to 
leverage existing fiber optic infrastructure and the Middle-Mile 
Broadband Network (MMBN) effort, to find a cost-effective 
alternative to detection station deployment for resource-
limited Districts.

WHAT ARE WE DOING?
We will procure, install, and operate an optical fiber vehicle 
detection system on I-5 near Redding. Once deployed, we 
will ground truth and make fine-tuned adjustments to improve 
the accuracy of the system during the project. We intend to 
develop this system so it will be usable with other optical fiber 
infrastructure statewide, including Broadband Middle Mile 
network infrastructure. We will also document this system’s 
design, installation, integration, operation, and maintenance 
processes.
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WHAT IS OUR GOAL?
An alternative detection system technology that 
can be deployed using existing infrastructure and 
requires little-to-no Construction resources. The 
optical fiber vehicle detection system data may be 
used for rural travel time messages, queue warning 
messages, and vehicle count statistics.

WHAT IS THE BENEFIT?
Climate change is not going away. As severe winter 
storms and ravaging wildfires continue to cripple the 
state highway system, having the ability to monitor 
and communicate incident-induced travel delay 
times and slow or stopped traffic on rural routes 
will be crucial to maintain the safety, operational 
efficiency, and goods movement of our roads.

WHAT IS THE PROGRESS TO DATE?
The review of prior work has been completed, 
including a comprehensive study of existing Fiber 
Optic Technologies (FOT) for traffic monitoring. 
This review focused on Distributed Acoustic 
Sensing (DAS), which utilizes a single optical fiber 
to detect external vibrations caused by vehicular 
movement. The insights gained from this review will 
be incorporated into the final report to inform system 
implementation and evaluation.
In terms of system selection and procurement, 
significant milestones have been achieved. Sintela 
Inc. was selected as the vendor for their Onyx Peta 
system, which offers advanced sensitivity and has 
a strong track record of deployments worldwide. 
The procurement process was managed through 
UC Davis and was expected to be finalized by the 
end of October 2025. Additionally, a comprehensive 
Request for Proposal (RFP) was developed, 
reviewed, and released, including supporting 
materials such as a response booklet and grading 
rubrics. The RFP remained open until August 7, 
2025. The designated test location for the system 
is in Redding, where Sintela will be responsible for 
delivery, installation, and commissioning. They 

will also provide training for Caltrans and AHMCT 
personnel, along with a one-year support package 
that includes 24/7 access, software updates, and 
bug fixes.
Tasks related to installation and field testing, data 
analysis, and the development of the final report 
have not yet started. These will commence following 
the successful completion of procurement and 
system installation.
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