Investigating the Effect of Traffic Sign
Sheet Classes Retroreflectivity on LIDAR
Intensity for Enhanced Road Safety
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1. Background

Retroreflective materials are commonly used to fabricate traffic
signs, providing enhanced visibility to drivers during nighttime.
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4. Data Analysis

The data acquisition process from LIDAR needs a custom Python

The impact of retroreflectivity on LIDAR-based autonomous
driving systems has recetved limited attention.

This study investigates the influence of different tratfic sign sheet

classes' retroreflectivity on LIDAR intensity values.
script developed to convert the raw data to point cloud data (.pcd)

format. Each LIDAR sensor generated numerous (.pcd) files, with

2 e Researc h O b J eCtlveS each file representing 0.05 seconds of data acquisition.

To address the issue of retroreflectivity standards for AVs, this study
alms to: The retroreflective coetficients of each traffic sign were measured

» Evaluate the retroreflectivity characteristics of different traffic sign and compared with the specifications for Class RA1 and RA2 in

sheet classes using handheld retroretlectometers. the European standard EN 12899-1.
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" Measure and analyze the LIDAR intensity reflected by various traffic

sign sheet classes.
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" Compare the results obtained from handheld retroretlectometers,
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on-site human evaluation tests, and LLIDAR intensity analysis. - :
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. Ot of the CEN specification range Conforms to CEN specification.

" Develop empirical models to perform radiometric calibration of

mobile LIDAR, which can be used for traffic sign evaluation.
The relationship between LIDAR intensity and handheld

retroreflectometer measurements was investigated using point
cloud data and R,. A correlation analysis was conducted using
data from the Ouster Osl1-64 LIDAR, which showed a limited
000060 correlation between LIDAR point cloud data and handheld
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The on-site human evaluation data

a- RetroSign GRX 554 retroreflectometer calibration b- Field data collection
Calibration and data collection by handheld retroreflectometer
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The study emphasizes the importance of using multiple objective

and subjective assessments to evaluate traffic sign retroreflectivity.

The correlation analysis revealed a limited relationship between
retroreflectivity and LIDAR intensity, suggesting improved
detectability of signs by LIDAR-based systems with higher
retroretlectivity values.

using Foxglove sotftware. The resulting

frame was opened using ClouldCompre & e
software, enhancing the visibility of the .
traffic sign.

This has implications for road safety and the design of traffic signs
in autonomous driving systems.
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