


 

As the number of UAM vehicles increases, so too does the probability that vital communication 
links will encounter unexpected interference (Fig. 2). In the worst case scenario, such interference 
could result in loss of vehicle control leading to catastrophic loss of life, property and public trust in 
UAM applications. It is therefore absolutely critical to develop technologies capable of mitigating 
signal interference.   

 

 

 

 Figure 2: The probability of experiencing signal interference (red line) on a communication link increases as the 
number of in-service UAM vehicles increase. Therefore, technologies must be developed in order to increase 
resiliency of the RF communication infrastructure.  

 

Future RF networks will possess cognitive abilities [5], enabling terrestrial 5G and satellite 
communication (SATCOM) systems, including low-earth-orbit (LEO) constellations and high 
bandwidth geostationary orbit (GEO) platforms, to be integrated seamlessly. The cognitive aspect 
of these networks enables links between assets to be adjusted autonomously, based on 
instantaneous network performance statistics. As such, cognitive networks will become vital 
enabling infrastructure for UAM applications.  

 A significant amount of current research is focused on developing cognitive algorithms to detect 
signal interference and then alter the link by changing frequency, switching to a different transceiver 
or adjusting amplification levels etc. The trouble with this approach is that it relies on measuring the 
performance of the communication link itself, and therefore the link is still susceptible to interference 
induced fades for short amounts of time. Yet, in the UAM world, losing a communication link for 
even a short amount of time can have disastrous implications. A new approach, capable of detecting 
signal interference before it impacts the communication link, is therefore required.  

2. Fundamental aspects of Vortex Radiometry 

Vortex radiometry (VR) is an ideal technology to detect signal interference before the 
communication link is negatively impacted. VRs exploit the orbital angular momentum (OAM) 
properties of electromagnetic fields [6], in order to generate concentric annular beam patterns 
around a communication link [7]. The concentric annular beams act as an early warning system for 
the communicating antenna (Fig 3).  






