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Figure 5: General architecture of augmented perception system 

First, the local perception and V2X data elements extraction modules run their own processing to output a list of 
objects. 
Then, the augmented perception is composed of two important functionalities: 

 A Collective Perception Application, which is in charge of generating CPM based on the list of objects 
obtained from the local perception. 

 A Cooperative Fusion system, which is in charge of managing the list of objects provided by the local 
perception and V2X communication. This module maintains a list of internal traces for every object and 
matches the input data with the current traces. It is in charge of verifying the consistency of the data and 
of storing the fused information in the LDM 

As shown in Figure 5, the augmented perception system has external interface with the V2X messages and the 
local dynamic map. It also integrates the local perception that can rely on multiple sensors and on a local fusion 
module. To handle the internal information within the augmented perception system, a common format is 
introduced to represent the list of objects. This list of objects is exchanged using internal messages between local 
perception, the V2X data elements extraction, collective perception application and cooperative fusion. 
 
3.3. Common data format for augmented perception 

As mentioned in the previous section, a common data format is used for information exchange between the 
modules of the augmented perception system, in particular the description a list of objects provided by the local 
perception and description of V2X elements function to the cooperative fusion. In addition, such data format 
shall be as generic as possible and the data elements shall include the fields required for the CP service to 
facilitate the generation of CPM. The description of the complete data format is given in Figure 6. As presented 
in Figure 6, it has to describe at the same time the information source, i.e. the module from which the data are 
issued (here, the local perception or the V2X data elements extraction), and the objects that have been detected. 
 

 
Figure 6: Data format used for information exchange within the modules of the augmented perception system 

First, a common header is used to give general information such as the version, a timestamp associated with the 
data. 
Then, the source description is divided into two parts: 

 A source identification which characterizes the source type (Lidar, Camera, V2X Communication,…) 
and provides physical parameters on the source (physical location, aperture angles, detection,…) that may 
be used for further interpretation of the list of objects 

 A region of interest is the source’s coverage area (sensor coverage area or V2X transmitter’s coverage 
area). The region of interest can be considered as a circular region for a 360° LIDAR or for the transmitter 


