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Miniaturization technologies make feasible today, to build smaller satellites than those built a 

decade ago without degrading their performances. The employment of lower frequency 

antenna (UHF/VHF) requires large antennas due to their large wavelength. Furthermore, they 

do not provide sufficient bandwidth for high speed communication. Deployable, monopole and 

3D antennas are unsuitable for small satellite applications as they increase complexity of 

operation and the possibility of failure. Small satellite antennas have to be extremely light and 

flexible. Printed antennas are one of the principal candidates for this kind of application, 

especially because of their lightweight, low profile characteristics; however, it is well-known 

for achieving intrinsically low gain. In the complex communication environment, high data 

rate communication along with uninterrupted data transfer between the terminals are of major 

concern. In a typical wireless communication system, increasing the gain of antennas used for 

transmission increases the wireless coverage range, decreases errors, increases achievable bit 

rates and decreases the battery consumption of wireless communication devices. One of the 

main factors in increasing this gain is matching the polarization of the transmitting and 

receiving antenna. To achieve this polarization matching, the transmitter and the receiver 

should have the same axial ratio, spatial orientation and the same sense of polarization. So 

satellite antennas require circular polarization (CP) to alleviate any orientation related issues of 

the receiving base station antennas. In order to miniaturize with CP radiation and optimize the 

performance of the proposed antenna, the Ramped Convergence Particle Swarm Optimization 

(RCPSO) algorithm has been used. In this speech, a circular polarized compact microstrip 

patch antenna has presented with low axial ratio in a large broadside beamwidth. The required 

S band impedance bandwidth, 3 dB axial ratio beamwidth and high gain for the proposed small 

satellite to operate at 2.285 GHz has achieved using the novel RCPSO.  The antenna has a 

compact size with design simplicity and its geometry and performances are compatible with 

any small satellite structure. The proposed S band antenna was also integrated with a small 

satellite body and different test has performed such as atomic oxygen test, plasma environment 

test, microwave test and thermal vacuum test and mechanical stress tests. 


