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This last chapter is devoted to present the conclusions of this Master 

Thesis. The simulation results are compared with the measurements while 

checking if they fulfil the objectives proposed by the GALANT team. 

Furthermore the publication and the patent related to this Master Thesis 

are described. Finally, the future work is described in order to achieve the array 

construction.  
 

 

5.1. Results 
 

Modernization of GPS and the upcoming European Galileo System will enable Safety of 

Life applications (SoL) as for example aviation or maritime applications. These applications 

depend not only on accurate positioning but strongly on the reliability of the position, thus 

integrity of the user position.  

In order to solve integrity problems like radio frequency interference from the front end 

of the receiver, the geometry of a dual-band circularly polarized microstrip antenna with two 

isolated outputs has been developed in this Thesis. 

Due to its high level of integration and high suppression of out-of-band frequencies, this 

antenna is a good option for the implementation of an array for a Safety-of-Life receiver. 

Furthermore, the wide radiation pattern of the designed element in both bands allows steering 

the beam down to low elevation angles, thus making the array capable of receiving signals 

coming from satellites flying near the horizon. 

Moreover, having two isolated ports avoids the necessity of placing a diplexer between 

the antenna and the receiver, thus reducing the weight and the dimensions of the front-end of 

the receiver. Moreover a better axial ratio can be achieved with this feature, since each 90º-

hybrid can be adjusted to the central frequency of its respective port.  

In the simulations, a good return loss has been obtained for both frequency bands. 

Moreover, a gain response with a strong suppression in the frequency range located between 

both Galileo bands has been achieved. 
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However, a problem in the construction has been observed. In the measured data, the 

impedance matching seems to be incorrect. After a study trying to identify the problem, a 

change in the permittivity in the stripline dielectric layers has been found. Further 

investigation is needed to find which is the cause of this change, since it is too large to be a 

cause of the tolerances of the dielectric layers.  

In order to show the improvement in the radiation patterns compared with the first 

prototype of the GALANT antenna, the Figure 5.1shows a normalized plot with the radiation 

patterns of both antennas. The similarity between both radiation patterns as well as the high 

gain at low elevation angles of the new GALANT antenna should be pointed out. On the 

contrary, the difference between both radiation patterns of the first GALANT antenna as well 

as the narrow HF radiation pattern’s beamwidth can be easily noticed. The -10 dB beamwidth 

of this radiation pattern is 120º whereas the -10dB beamwidth of the radiation patterns of the 

new GALANT antenna is 170º.  

 

.  

Figure 5.1. Comparison between the radiation patterns of the new  

GALANT antenna and the old GALANT prototype 

 

5.2. Dissemination 
 

During the work reported in this document a publication and a patent have been presented, 

which are mentioned in the following points. 

 

5.2.1. Submitted paper 

 

Marcos V.T. Heckler*, E. Nova Lavado, A. Dreher, “Dual-Band Circularly Polarized 

Microstrip Antenna with Two Isolated Outputs Suitable for Navigation Systems”, 2009 IEEE 

International Symposium on Antennas and Propagation, North Carolina, Jun. 2008. 
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5.2.2. Patent pending 

 

083204de Hi/mg E. Nova Lavado, Marcos V.T. Heckler 

Dual-Band Circularly Polarized Microstrip Antenna with Two 

Isolated Outputs Suitable for Navigation Systems 

The registration of the patent is currently carried out by a Patent 

Attorney Office.  

 

5.3. Future work 
 

In order to finish the GALANT project, an array should be constructed having as a main 

radiator element the antenna presented in this Thesis. Before reaching the final objective of 

the project, several design steps have to be followed. These steps are described in the 

following points. 

 

• Analyze the causes of the permittivity change in the stripline. If the exact cause 

is not found, try to know whether the change in the permittivity is made by the 

construction process. Moreover, if this change is reproducible, the design will be 

adjusted in Ansoft Designer with the new permittivity value.  

• In parallel, the gain and the radiation patterns can be measured correcting the 

impedance mismatch. However, in this prototype four SMA connectors placed in 

the four sides of the antenna have been used. In the next prototype will be better 

to use MC connectors in the ground plane in order not to disturb the radiation 

pattern at low elevation angles.  

• In a third prototype, the hybrids should be integrated in the feeding layer of the 

antenna. 

• Finally the array should be designed and constructed. 

 


