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Evaluation of Next Generation CCTV
Encoders for ITS Field Elements

Updating and Evaluating Caltrans ITS CCTV Infrastructure

WHAT WAS THE NEED?

Caltfrans is currently installing Intelligent Transportation System
(ITS) closed-circuit TV (CCTV) sites in multiple areas around the
state. New methods and efficiencies of fransmitting video from
the field sites to the Transportation Management Center (TMC)
are being developed to improve the quality of the video stream
significantly. Multiple manufacturers produce these “next-
generation” encoders and provide Caltrans engineers with
specifications and marketing materials. Unfortunately, not all
manufacturer specifications measure attributes using the same
methodologies, and some products do not meet their advertised
manufacturer specifications. In addition, many manufacturers
now produce products that provide high throughput but cannot
stfream video at the ulfra-low-speed throughputs needed at
remote sites in rural areas of the state.

In rural districts, many CCTV sites’ communication options are
limited fto plain old telephone service (POTS) for data transport,
often at 10 kbps or less. As the video industry pushes the limits

of higher bandwidth and increased compression, Caltrans must
monitor whether the next-generation video encoders will be able
to function in low-bandwidth conditions.

Caltrans needed equipment evaluation research under Caltrans
rural operating conditions to determine if CCTV video encoders
would meet Caltrans performance measures.

WHAT WAS OUR GOAL?

To determine and evaluate which next-generation video encoder
equipment will be viable as rural ITS field equipment options as
Caltrans adds to and refreshes its ITS assefts.
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WHAT DID WE DO?

This project attempted to determine how video

encoder equipment performs under real-world

Caltrans rural operating conditions. Due to the

COVID-19 pandemic and the ensuing equipment

shortage due to supply-chain issues, some tasks

were either curtailed or not able to start. Although

the research team was disappointed that the

proposed tasks were modified, the tasks the tfeam

was able to work on included:

e Project management

e Assess current Caltrans rural operating
conditions and knowledge gaps

e Select and procure hardware

e Bench test hardware based on simulated field
conditions

e Finalreport

WHAT WAS THE OUTCOME?

Characterizing how the video streams from a
given encoding device may perform under
various network conditions involves carefully
considering the device’s range of features and
relevant configuration parameters. We explored
these features and parameters for each selected
device, examined how varying network conditions
may affect the resulting stream, and presented
qualitative and quantitative data collected during
testing to facilitate optimal device configuration
for sites using various types of bandwidth. We also
drew comparisons between devices and their
range of encoding modes and parameters and
other features to facilitate optimal device selection
for rural CCTV sites.

WHAT IS THE BENEFIT?

Caltrans-specific evaluation allowed nexi-
generation video encoder equipment testing
under simulated Caltrans field conditions.

This research now gives Caltrans a better
understanding on how to select the right

equipment for the given limitations of bandwidth
at a given field site.

LEARN MORE

Final Report is available at TBD — waiting for Finall
Report URL.
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C1: Axis Q8752-E

€2: Bosch MIC inteox 7100i

€3: CostarHD RISE 4260HD

C4: WTI Viper/Sidewinder HD
DPY: 4K Test Display

Image 1: Physical test setup of equipment
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Image 2: Network architecture of test setup
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The contents of this document reflect the views of the authors, who are responsible for the facts and accuracy of the data presented herein. The
contents do not necessarily reflect the official views or policies of the California Department of Transportation, the State of California, or the Federal
Highway Administration. This document does not constitute a standard, specification, or regulation. No part of this publication should be construed as
an endorsement for a commercial product, manufacturer, contractor, or consultant. Any trade names or photos of commercial products appearing
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Image 3: Stream quality analysis for Axis Q8752-E
TCP streaming test
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