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Abstract 
 
The perception task is paramount for self-driving vehicles. Being able to extract accurate and significant 
information from sensor inputs is mandatory, so as to ensure a safe operation. The recent pevolutions 
of machine-learning techniques revolutionize the way perception modules, for autonomous driving, are 
being developed and evaluated, while allowing to vastly overpass previous state-of-the-art results in 
practically all the perception-related tasks. Therefore, defining efficient and accurate ways to model the 
knowledge, that is used by a self-driving vehicle, is mandatory. Indeed, self-awareness, and appropriate 
modeling of the doubts, are desirable properties for such system. In this work, we assumed that the 
evidence theory was an efficient way to finely model the information extracted from deep neural 
networks. Based on those intuitions, we developed three perception modules that rely on machine 
learning, and the evidence theory. Those modules were tested on real-life data. First, we proposed an 
asynchronous evidential occupancy grid mapping algorithm, that fused semantic segmentation results 
obtained from RGB images, and LIDAR scans. Its asynchronous nature makes it particularly efficient to 
handle sensor failures. The semantic information is used to define decay rates at the cell level, and 
handle potentially moving object. Then, we proposed an evidential classifier of LIDAR objects. This 
system is trained to distinguish between vehicles and vulnerable road users, that are detected via a 
clustering algorithm. The classifier can be reinterpreted as performing a fusion of simple evidential mass 
functions. Moreover, a simple statistical filtering scheme can be used to filter outputs of the classifier 
that are incoherent with regards to the training set, so as to allow the classifier to work in open world, 
and reject other types of objects. Finally, we investigated the possibility to perform road detection in 
LIDAR scans, from deep neural networks. We proposed two architectures that are inspired by recent 
state-of-the-art LIDAR processing systems. A training dataset was acquired and labeled in a semi-
automatic fashion from road maps. A set of fused neural networks reaches satisfactory results, which 
allowed us to use them in an evidential road mapping and object detection algorithm, that manages to 
run at 10 Hz. 
 

 


