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Satellite-based personal communications systems (SPCS) have the ability to connect 
mobile personnel with a central support network in both military and disaster management 
situations [1]. These systems require lightweight equipment that can be quickly and easily 
deployed and operated in a variety of environments. Parabolic dish antennas provide the 
high gain required for direct satellite communication but their size and weight severely 
limit their portability.  
 
Inflatable structures have been demonstrated as suitable for space-based antennas, creating 
the possibility of large diameter, high gain parabolic dish antennas in this environment [2]. 
In the same way that inflatable space-based antennas overcome the limitations of launch 
vehicle size and weight restrictions, inflatable antennas could be used to overcome the 
limits on portability for land-based communication. To make this transition an inflatable 
antenna must be developed that can match the performance of a rigid or articulated antenna 
under terrestrial conditions. 
 
The performance of a parabolic dish antenna is related to the shape and surface accuracy of 
the dish and the ability to maintain the dimensional relationship between the feed and the 
reflector(s). Through material selection, structural design and internal pressure this has 
been achieved in a lightweight deployable structure. The flexible nature of gossamer 
materials, such as thin films, eliminates the possibility of validating the shape accuracy via 
contact methods. The relationship between shape and surface accuracy and the radiation 
characteristics makes it possible to use the radiation patterns as an indirect method of 
assessing the accuracy of the structure. 
 
Using this technique to assess the performance it was demonstrated that an inflatable 
structure can be manufactured such that its performance matches that of a comparable rigid 
structure. This was achieved with the manufacture of a gossamer feed horn [3] and a 0.5m 
diameter gossamer parabolic dish reflector [4] designed to operate at 12.5 GHz. These 
results will be discussed along with the steps required to integrate these elements into a 
fully inflatable antenna that can satisfy the requirements for SPCS. 
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