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ABSTRACT 

 Necessary to proper communications with any small satellite is a working and capable ground station. 

The design of these stations constitute proper selection of multiple essential components including; 

antennas, preamplifiers, rotators, cables, and transceivers. The combination of these elements ensure that 

the power received by the small satellite, and likewise the power received from the satellite, is sufficient 

for proper reception. This paper will examine both the minimum necessary components and ones selected 

for the MISSat-1 ground station using the Friis transmission equation and other principles of 

telecommunications. In addition, the ground station intended to support the communication needs of the 

Mississippi Imaging Space Satellite (MISSat-1) are measured and validated with common equipment. 

The 2MCP14 and 436CP30 antennas of the ground station are evaluated by use of a spectrum analyzer, 

rotator, and computer software to determine the far-field pattern. With this data, the performance of the 

ground station is determined. The measurements generated are compared with manufacturer 

specifications of common ground station antennas and shown to be acceptable for a first test. The 

2MCP14 VHF antenna, operating at 145 MHz, yielded a half power beam width of 33 degrees, side lobe 

level of about -16dB, and front-to-back ratio of about 15dB. The 436CP30 UHF antenna, operating at 436 

MHz, yielded a half power beam width of 22 degrees, side lobe level of about -9dB, and front-to-back 

ratio of about 12dB. Fig.1 shows the radiation pattern measured for the VHF and UHF antennas. 

Although this ground station is within the operating ranges of small satellite communication, the 

minimum requirements of such a station are analyzed. By investing more in the performance of a ground 

station several advantages can be obtained such as transmitting with less loss or with a longer window of 

communication.  

 

 
 

Fig.1. Normalized radiation pattern of (a) VHF antenna at 145 MHz and (b) UHF antenna at 436 MHz. 
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