
This project has received funding from the Electronic Components and Systems 

for European Leadership Joint  

Undertaking under grant agreement No 876925 

 

 

PROPRIETARY RIGHTS STATEMENT 

This document contains information, which is proprietary to the ANDANTE 

Consortium. 

Neither this document nor the information contained herein shall be used, 

duplicated or communicated by any means to any party, in whole or in parts, 

except with prior written consent of the ANDANTE consortium. 

 

 

  

 

 

 

 

 

 

 

 

 

  

Deliverable No. D1.2 Due Date 31-May-2021  

Type Report  Dissemination Level Confidential  

Version 1.0 Status Final 

Description Requirements of self-learning and online learning on the edge 

Work Package WP1 – Use case system architectures description and application 
Requirements 

AI for New Devices And Technologies at 

the Edge 

D1.2 Requirements of self-learning and 

online learning on the edge 



D1.2 – Requirements of self-learning and online learning on the Edge 

 

 

Version 1.0  2022-01-31 ANDANTE 2 

 

Abstract (Published Summary) 
This document provides a system level description of all ANDANTE use cases. It also This 
document provides a description of the online learning process on the edge in ANDANTE. It 
describes the motivation for this deliverable and presents some of the current challenges 
associated with training Artificial Neural Networks (ANN) using FPGAs. This deliverable also 
defines the requirements for the ANN and hardware to be used for online learning on the edge' 
functionality of the embedded AI algorithms associated with runway relative localization with 
the Robust Autonomous Landing use case (UC3.4).  

UC3.4 “Robust autonomous landing” is the smart mobility use case under consideration for 
developing AI learning on the edge techniques. Small, unmanned aircraft are particularly 
sensitive to SWaP (size, weight? and power) restrictions, more so than almost any other 
mobility application. These aircrafts are subject to highly challenging perception, localization, 
and navigation tasks, which they must resolve with extremely high confidence and 
performance. AI algorithms have been demonstrated to satisfy the algorithmic needs for these 
tasks, yet traditional hardware implementations can typically not meet the SWaP restrictions. 
This gap promotes the investigation of embedding these algorithms into energy-efficient, high 
performing, neuromorphic hardware. An example of an onboard embedded AI algorithm is 
aircraft localization relative to runways, which consists of identifying a runway in view within 
images obtained by a forward-looking camera. UC3.4 is the only ANDANTE use case with 
requirements for online learning on the edge. 

In top of the rationale for implementing online learning for the runway identification use case, 
the rest of the deliverable is structured as follows: It gives an overview of the current 
challenges in ANN training on the proposed FPGA system. It describes the autonomous 
landing system and focuses on how the ‘learning on the edge’ capabilities interfaces with the 
rest of the design. The online labeling system and the input/output data interfaces are also 
described. 

Finally, it provides ways of measuring online learning performance in combination with the 
ANN and hardware requirements  


