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ABSTRACT
Light detecting and ranging (LIDAR) sensors are extensively studied in autonomous driving research. Monitoring the performance
of LIDAR sensors has become significantly important to ensure
their reliability and hence guarantee the safety of the vehicle. Underestimation of sensor performance can give away reliable object
data, overestimation may result in safety issues. Besides light and
weather conditions, the performance is strongly affected by contaminations on the sensor front plate. In this paper, we focus on
classifying different types of contaminations using a deep learning approach. We train a deep neural network (DNN) following a
multi-view concept. For the generation of training and test data,
experiments have been conducted, in which the front plate of a
LIDAR sensor has been contaminated artificially with various substances. The recorded data is transformed to contain the essential
information in a compact format. The results are compared to classical machine learning techniques to demonstrates the potential of
DNN approaches for the problem under consideration.
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INTRODUCTION

Light detecting and ranging (LIDAR) sensors [17] have become
an important aspect for the autonomous driving industry. These
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Figure 1: Different types of contaminations over the LIDAR front
plate: (a) Salt, (b) Dirt Type 1, (c) Dirt Type 2, (d) Frost.
components are used to detect lanes, cars, pedestrians and other
objects [2, 11]. While a high performance of the corresponding
detection functions is desirable, it is also important that this performance is monitored [27]. In case a relevant object is not detected
by a LIDAR sensor, the system should take this performance limitation into consideration to prevent critical situations. Likewise, a
good performance should not be underestimated to avoid giving
away reliable data. In the context of sensor data fusion [7, 9], it is
essential for each component to self-monitor its performance so
that dependencies can be avoided. Hence, it is necessary to a) identify all influences on the sensor performance, b) detect and classify
those influences and c) evaluate the impact of those influences on
detection functions of the sensor. This allows to provide the system
with reliable data, which is the foundation for an effective data
fusion under varying traffic and environmental conditions.
In autonomous cars, LIDAR sensors are used along with cameras, radar and ultrasonic sensors. LIDAR sensors generate high
resolution point clouds of the environment. A point cloud consists

