
 

Researchers propose an AI method for
automated vehicle communications
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Automated vehicles (AV) will need updates on driving conditions. Past
studies envision roadside infrastructure transmitting such updates via
beams of concentrated, millimeter radio waves. However, challenges
remain, such as accurately determining the location of a rapidly moving
AV so as to track it with a beam, and forming the optimum beam within
a short time slot that will reliably transmit data at high rates and low
latency.

To help address both challenges, NIST researchers analyzed these
roadside infrastructure studies and developed a method which uses
"Reinforcement Learning," a form of artificial intelligence that rewards
a system for an intended performance. The method was described in
"Deep Reinforcement Learning Assisted Beam Tracking and Data
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Transmission for 5G V2X (Vehicle-to-Everything) Networks," published
in IEEE Transactions on Intelligent Transportation Systems.

The method's reinforcement learning helps the roadside infrastructure
optimize the predictions of rapidly moving AV locations based on their
downlinks. It also helps the roadside infrastructure form and adjust
optimum beam patterns for transmitting data to AVs.

This method was based on NIST researchers using a reinforcement
learning framework, in which they mapped the parameters that influence
the performance of vehicle-to-infrastructure communications into state,
action, and reward forms. They also found that beam tracking accuracy
and beam optimization could be increased by revising this framework.

NIST researchers used simulations to assess the method. The results
showed that this method performs well in tracking accuracy, data rate,
and temporal efficiency. Simulations also show that the selected
framework outperformed other frameworks that were considered.

  More information: Junliang Ye et al, Deep Reinforcement Learning
Assisted Beam Tracking and Data Transmission for 5G V2X Networks, 
IEEE Transactions on Intelligent Transportation Systems (2023). DOI:
10.1109/TITS.2023.3272548

Provided by National Institute of Standards and Technology

Citation: Researchers propose an AI method for automated vehicle communications (2023,
August 31) retrieved 29 April 2024 from https://techxplore.com/news/2023-08-ai-method-
automated-vehicle-communications.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private

2/3

https://techxplore.com/tags/reinforcement+learning/
https://techxplore.com/tags/reinforcement+learning/
https://dx.doi.org/10.1109/TITS.2023.3272548
https://dx.doi.org/10.1109/TITS.2023.3272548
https://techxplore.com/news/2023-08-ai-method-automated-vehicle-communications.html
https://techxplore.com/news/2023-08-ai-method-automated-vehicle-communications.html


 

study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://www.tcpdf.org

