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ABSTRACT 

 Degradation in performance of an array antenna found due to the random errors or 

fluctuations in excitation coefficients affect the characteristics of the phased array 

antennas and result in mainly high sidelobe levels, low directivity and deviated angles 

during beam steering. One of the applications of array antennas can be found in 

GNSS, wherein these types of errors persist and a very small error in beam steering 

immediately causes deviation from line of sight for receiving of satellite information 

at the ground station. In many cases, the high sidelobe level interferes with the other 

channels of communication. This interference is expected to create more severe 

problems in the case of multiple beam forming.  

 To overcome these problems, an idea of correction of these errors in the excitation 

coefficients of an array is proposed by a method of resynthesis of array pattern using 

modified gradient based algorithm. This algorithm is applied on the magnitude and 

phase of the excitation of individual elements to estimate and minimize the error to a 

tolerable value. Since there is always a possibility of fault element existence in the 

array which is one of the reasons for degradation in its performance, finding the fault 

elements with minimum data processing using the concepts of compressive sensing 

along with optimized side lobe levels is proposed and results are presented with the 

discussion of deviations found out with respect to the radiation patterns. 

 Proposed method uses innovative vectors generated from the theoretical concepts 

of compressive sensing. The simulated results identify the element failures and also 

help in good reconstruction of the far field pattern of the linear array antenna. Further 

analysis to minimize the raised sidelobe levels because of the element failures is 

presented which helps in the sidelobe level control for the linear array antenna. 

 The findings and results from this work can be used in simultaneous and 

automatic calibration of phased arrays in real-time, minimizing the errors in the 

excitation coefficients. Use of compressive sensing for antenna arrays, which requires 

minimum data acquisition helps in the design of a low-cost, high speed solution for 

array diagnosis in addition to array pattern resynthesizing.  


