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Road safety is a critical issue worldwide, and traffic signs significantly promote safe driving
behaviors. One key factor influencing traffic sign effectiveness is retroreflectivity, which refers
to the sign's ability to reflect illumination back to the driver's eyes. Retroreflective properties
of road signs as well as the equipment used for checking have to meet standards based on
manual measurements. Autonomous vehicles (AVs) are using special sensors, including
LIDARs for collecting information about the environment, including traffic signs.

This study investigates how retroreflective properties of traffic signs measured by standard
methods are related to LIDAR measurements. As the surface material of signs is classified in
three classes, the question arises, whether the relationship between handheld reflectometer
results and LIDAR measurements is the same or is it different by sheet classes. More
specifically, the effect of traffic sign sheet class retroreflectivity on LIDAR intensity is
investigated for enhanced road safety.

Data have been collected using handheld retroreflectometers, LIDAR, and on-site human
evaluation tests. About 150 signs were tested in three different urban areas. The sample included
signs with different sheet classes, old and new ones, signs with different positions, meanings
and colors. Handheld retroreflectometers were used for manual tests. A Nissan Leaf vehicle,
owned by the Research Centre for Vehicle Industry at Széchenyi Istvan University, was used
for data acquisition. The car was equipped with four LIDAR sensors and two GPS receivers
mounted on its roof for geo-referencing purposes. Human evaluation tests were also made by
volunteers. They had to classify the visual quality of these signs on a 1-5 scale. The study aims
to compare the results obtained from these three methods and evaluate their efficiency in
assessing traffic sign retroreflectivity.

The findings indicate that comparing the results of handheld retroreflectometers, on-site human
evaluation tests, and LIDAR intensity analysis can comprehensively evaluate traffic sign
retroreflectivity. While handheld retroreflectometers objectively measure retroreflectivity and
on-site human evaluation tests offer a subjective assessment of sign visibility, LIDAR intensity
analysis objectively measures the reflected light from the sign. The use of LIDAR intensity
analysis is a novel and promising approach for evaluating traffic sign retroreflectivity, as it
provides an objective measurement under various lighting conditions.

The study demonstrates the importance of using multiple objective and subjective assessments
to evaluate traffic sign retroreflectivity. By combining the results of these three methods, traffic
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engineers and safety professionals can make informed decisions on traffic sign placement,
maintenance, and design improvements to enhance visibility and legibility for all road users.
Ultimately, this research highlights the critical role of retroreflectivity in promoting road safety
and underscores the need for ongoing efforts to evaluate and improve traffic sign effectiveness.

Keywords: Road safety, autonomous vehicles, traffic sign, retroreflectivity, LIDAR intensity.



