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The development of automated driving systems in vehicles are expected to provide great
opportunities for more efficient, green, and safe mobility. At present levels of automation (L1,
L2), one popular automated driving system is the lane assistance system which maintains the
vehicle within its lane or warn the drivers in the event of a lane departure. Following the
introduction of the new European regulations, requiring that all new vehicles from July 2022
be equipped with lane support systems (LSS), it is expected that these systems will increasingly
be present in vehicles traffic[1], [2]. The accuracy and reliability of these systems in detecting
road marking and its characteristics are crucial for their safety performance. To maximize the
benefits of such systems, it is necessary that also roads are ready fulfilling their operational
design domain (ODD). Achieving this goal would first require a better understanding of LSS’
performance under different road design and maintenance conditions. This would support road
operators with the task of updating road standards and maintenance and OEMs to extend the
ODD. Therefore, the main aim of this study is to investigate how the different road
characteristics and lane-marking quality affect the performance of LSSs in different driving and
environmental conditions.

For this research, the most advanced Mobileye 6.0® full protocol, which is the state of the art
in vision-based automatic driving systems, has been installed on the Automatic Road Analyzer
(ARAN 9000) at the University of Catania and a data logger has been developed to record and
synchronize all the data flows from both the systems. Mobileye is able to detect obstacles type
and distance, marking distance, width and quality scores, road curvature, lane width, travel
speed, light conditions, etc. This system is designed for real-time driving support and
automation. For research goals, a data logger has been designed and developed to record and
synchronize data from different sources, including a GNSS/IMU high accuracy position system
and cameras.

For the purpose of this study, different road sections were chosen in agreement with the Italian
Road Agency (ANAS) to analyze and validate the detection accuracy of the system with the
quality of road marking, using the results of the surveys carried out by ANAS using a high-
quality monitoring system for lane marking classification (DELPHI Delineation photometric
instrument). Road marking quality is located by ANAS on the right side at constant step of 50
m.

The road marking and curvature parameters were extracted from the Mobileye system and
georeferenced with a high resolution GNSS RTK/IMU system. Geometric curvature parameters
were calculated from the OpenStreetMap road centerline. GIS environment and QGIS tools
were essential to compose a dataset including parameters from different sources that are
spatially located. Figure 1 shows right and left turn actual geometric curvatures and the effect
of this geometric feature on detected curvature parameters by Mobileye. Based on the direction
of travel, positive curvature values indicate a right-hand side curve and vice versa. In this figure
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the quality scores are shown based on a color scale where the dark green is the highest quality
and red is the lowest score by Mobileye system.
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Figure 1 The effect of Right (+) and left (-) curvature on curvature parameter & quality scores (dark green is
highest and red for lowest quality) by Mobileye

In the paper, the architecture of the system developed for data collections and the spatial
analysis performed on the different datasets for data fusion will be presented.

For assessing the detection accuracy by lane assistance system, different statistical analysis will
be carried out on lane marking quality, width, type and curvature parameters and the results
will be validated by ground truth features and road marking data from ANAS surveys.

(Data was collected and processed, and currently the analysis is on-going, and the results would
be ready by the time of the conference.)
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