
 

 
 

  

 

 

 

 

UWB Transparent Antennas for Autonomous Vehicles by New 
Bowtie Antenna and Nano Mesh Technologies 

Objective 

Develop UWB transparent antennas integrated in vehicle glass, by combining our patented 

Bowtie antenna, gap waveguide technology and Nano mesh film technology, with a feature of 

UWB performance, high radiation efficiency and high transparency.  

Abstract 

With the upcoming era of autonomous vehicles, the number of radar sensors and 

communication devices on vehicles increases dramatically. More and more antenna systems, 

whose operation frequencies cover from several hundred MHz to several hundred GHz, will 

be installed on the vehicles. However, big challenges exist: i) The availability of placement 

locations for RF antennas is very limited, where the bodies of vehicles are mainly covered by 

metal chassis and at the same time the highest priority for the vehicle design goes to the 

aerodynamic and aesthetic requirements; ii) Integration of many separate RF systems 

becomes too complex; iii) The cost for many separate RF systems is too high. 

Both car radar systems with high sensitivity and resolution with simultaneously multiple 

detections and on-vehicle massive MIMO systems require large antenna aperture size. 

Optically transparent antennas become the trend to realize large array antennas seamlessly 

integrated with the aerodynamic and aesthetic requirements for vehicles. However, the 

existing technology, using transparent conductive materials (transparent conductive oxides 

and transparent graphene) can only be of narrow band with low radiation efficiency below 

40%. 

This feasibility project aims to an ultra-wideband (UWB), high radiation efficiency and high 

transparency antenna solution integratable with vehicle glasses and Tx/Rx modules, by 

combining our two patented technologies (Bowtie antenna and gap waveguide) and recently 

developed Nano mesh technology. The research activities will focus on design, simulation 

and optimization with a simple prototype for verification. 
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