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Abstract
Deep Neural Networks (DNNs) for perception in automated driving have been exten-

sively studied, while achieving strong results in detection performance on pre-annotated
test sets. However, there has been a gap in the literature on a systematic analysis of DNNs
behavior to investigate the factors contributing to their misbehavior. As part of DNNs
safety, we propose to both analyze DNNs behavior in challenging scenarios as well as
the respective factors that actually contribute to their misbehavior. Although some of
such factors have been studied individually, there is not a thorough study to compare
all together in a systematic manner to unveil the impact of each factor leading to DNNs
failures. In this paper, we propose an approach to evaluate the DNNs performance lim-
iting factors (PLF), and their contribution to the DNNs misbehavior. Accordingly, we
analyze seventeen factors from the literature, introduce four novel factors and conduct
an assessment on all of them to assess their potential as a PLF. Furthermore, we evaluate
our results based on six state-of-the-art pedestrian detection DNNs including three de-
tection tasks. For our experiments, we study a synthetic as well as a real-world dataset
for pedestrian detection. We show that there exist various similarities and dissimilarities
when comparing the PLF from a synthetic dataset to a real one, and discuss the causes
and effects of such relations. Furthermore, we provide an approach to analyze the com-
mon factors from both real-world as well as synthetic datasets which might have similar
effects on various DNNs performance.

1 Introduction
Deep Neural Networks (DNNs) are a static part of most of the visual perception systems
within automated driving. There have been manifold publications introducing new archi-
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