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Chapter - 5 

RESYNTHESIS USING MULTIPLE SENSORS 

 The drawbacks of using a single near field sensor are overcomed by using multiple 

sensors and the results are analysed to check the robustness of the proposed algorithm 

in various presumed cases. To minimize the number of sensors required and the number 

of measurements, concepts of “Compressive Sensing” are used obtaining an equivalent 

sparse matrix for the near field sensor array.  

5.1. ERROR MINIMIZATION THROUGH MULTIPLE SENSORS   

 In Chapter 4, the results presented has shown deviation in following the current 

distribution curve of the true coefficients even after correction. Hence the position of 

near field sensor is changed from 𝑃𝑠(1.1𝐿, 𝑅𝑓/100, 0) to the other extreme 

𝑃𝑠′(−1.1𝐿, 𝑅𝑓/100, 0)  and the result is presented in Figure 5.1, which explains clearly 

the above said analysis. This figure just resembles the flipped version of Figure 4.23 of 

Chapter 4. 

 
Figure: 5.1. True, actual and corrected coefficients in the case of 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵, 

𝑃𝑠′(− 1.1𝐿, 𝑅𝑓 100⁄ , 0); 𝜎1 = 3 𝑑𝐵; 𝛿1 = 120  
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 It is observed that such a deviation is visible only at the opposite end to the location 

of the near field sensor. Also the deviation has gradually decreased and is zero at the 

end of the array where the near field sensor is located for all cases with different set 

numbers and noise levels. 

 Hence, the necessity of correcting this deviation demanded the use of two or more 

sensors placed equidistant on two extremes and throughout the length of the linear 

array.  A proposed arrangement of the multiple sensors along the length of the linear 

array of dipoles is given in Figure 5.2. Multi sensors resulted symmetry in observations 

in the case of linear array.  

 
Figure: 5.2. Linear Array of dipoles with near field sensors proposed 

5.1.1. Two Near Field Sensors at Chosen Locations 

 When the two sensors are placed equidistant from the extremes of the linear array 

antenna at the positions 𝑃𝑠(1.1𝐿, 𝑅𝑓/100, 0) and 𝑃𝑠′(−1.1𝐿, 𝑅𝑓/100, 0) , the 

peturbations of the actual array sensed by individual sensors is as shown in Figure 5.3. 

The two curves plotted using the near-field sensors NS1 and NS2 with respect to the 

lateral displacement of the sensors is shown in this Figure 5.3 where each curve plotted 

by the sensor compliments the other, because of their symmetric positions. 
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Figure: 5.3. True and actual fields sensed by the two sensors located at 

 𝑃𝑠(1.1𝐿, 𝑅𝑓/100, 0) and 𝑃𝑠′(−1.1𝐿, 𝑅𝑓/100, 0) 

  Using the proposed setup using the near field sensors, the actual array coefficients 

are corrected for the set numbers given in Table 5.1 to check the performance of the 

Modified Gradient Based Algorithm. The parameters chosen here for investigating the 

robustness of the algorithm are mainly 

a. The number of iterations performed by the algorithm to result in desired 

correction and the far field pattern 

b. The condition number (𝜅𝐴) 

c. The saturated residual error value 

5.1.2. Robustness of the Modified Algorithm 

 The analysis is carried out in the direction of minimizing the error using the 

proposed Modified Gradient Based Algorithm discussed throughout in chapter 4, is 

repeated with two near field sensors. In order to minimize the error noticed in the 

corrected coefficients following the true coefficients, the use of two sensors yielded 

good results proving that they even improve the condition  number in the algorithm, 

thereby decreasing the number of iterations required for the algorithm to reach a 

saturated residual error.  
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Table: 5.1. Performance of the Modified Gradient Based Algorithm with two near field 

sensors 

Set 

Number 

Values of 

𝝈𝟏 and 𝜹𝟏 

Number of 

Iterations 

Condition 

Number (𝜿𝑨) 

*Saturated Residual 

error (in dB) 

Set 2 
𝜎1 = 3 𝑑𝐵; 

𝛿1 = 120 
300 121 -20.63 

Set 4 
𝜎1 = 3 𝑑𝐵; 

𝛿1 = 140 
271 109 -21.42 

Set 6 
𝜎1 = 3 𝑑𝐵; 

𝛿1 = 200 
194 78 -24.08 

Set 11 
𝜎1 = 4 𝑑𝐵; 

𝛿1 = 150 
165 66 -25.42 

Set 13 
𝜎1 = 5 𝑑𝐵; 

𝛿1 = 150 
109 44 -28.81 

Set 14 
𝜎1 = 5 𝑑𝐵; 

𝛿1 = 200 
94 38 -30.08 

* Values are calculated for all sets with 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵, Near field Sensor 1 - NS1 at 

𝑃𝑠(1.1𝐿, 𝑅𝑓/100, 0)  and Near field Sensor 2 – NS2 at 𝑃𝑠′(−1.1𝐿, 𝑅𝑓/100, 0) 

  One of the observations made from the results is that the condition number 

(𝜅𝐴) remains constant for the given Set number, irrespective of the noise added, since 

the condition number (𝜅𝐴) depends only on the maximum and minimum values of the 

Hermitian matrix 𝐀. Its value purely depends on the dithering levels introduced during 

the prediction and correction using the proposed algorithm. 

 This discussion is further extended with exact numbers which are calculated and 

plotted in the Figures 5.4 to 5.28. The residual error in the Figure 5.4 with two near 

field sensors NS1 and NS2 in the case of 𝜎1 = 3 𝑑𝐵; 𝛿1 = 120 is −20.63 𝑑𝐵 with a 

condition number 𝜅𝐴 =  121 whereas with a single near field sensor with 

𝑦 −co-ordinate 𝑅𝑓/100, the residual error is −13.25 𝑑𝐵 with 𝜅𝐴 =  707. 
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Figure: 5.4. Error residue curve with NS1 and NS2 in the case of 

𝜎1 = 3 𝑑𝐵; 𝛿1 = 120, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

 The results shown in Figure 5.4 and Figure 5.5 are even better with residual error 

−15.82 𝑑𝐵 and 𝜅𝐴 =  380, when compared with that of the single near field sensor 

located with its 𝑦 −co-ordinate 𝑅𝑓/50 for optimum performance.  

 
Figure: 5.5. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 3 𝑑𝐵; 𝛿1 = 120, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 
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 In the Figure 5.5, it is noticed that the current distribution of corrected coefficients 

is symmetric with respect to the midpoint between the two element numbers 16 and 17, 

where the maximum normalised amplitude of the true array and that of the corrected 

array always coincide.  

 
Figure: 5.6. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 3 𝑑𝐵; 𝛿1 = 120, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

 In previous results discussed in Chapter 4, the results were never symmetric due to 

the single near field sensor located at one extreme end of the array. Further, the far field 

pattern of the corrected array resulted due to these corrected coefficients (in the Figure 

5.5) is plotted and is as shown in Figure 5.6, where the corrected array pattern almost 

coincides with that of the true array pattern except at the first sidelobe levels. The first 

sidelobe level of the corrected array is −25.06 𝑑𝐵, which is still under the constraint 

of the desired pattern.  

 The small error that exist between the corrected array and the true array is due to 

the presence of noise, where the signal to noise ratio, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵. Hence analysis 

is also made on the performance of the algorithm with an increased value of 

𝑆 𝑁𝑛𝑜⁄  to 40 𝑑𝐵, in Figure 5.7 and Figure 5.8. It is clearly shown that, as the 𝑆 𝑁𝑛𝑜⁄  

increases, the error between the corrected and the true coefficients decreases more 

drastically than the earlier case with a single near field sensor. 
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Figure: 5.7. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 3 𝑑𝐵; 𝛿1 = 120, 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵 

 The far field pattern of the corrected array appears to be completely overlapped with 

that of the true array as shown in Figure 5.8. It is obvious that if 𝑆 𝑁𝑛𝑜⁄ = 50 𝑑𝐵, similar 

results with zero visible error will be plotted. 

 
Figure: 5.8. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 3 𝑑𝐵; 𝛿1 = 120, 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵  
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 In the Figure 5.9 with two near field sensors NS1 and NS2 where 

 𝜎1 = 3 𝑑𝐵; 𝛿1 = 140, the residual error is −21.42 𝑑𝐵.  

  
Figure: 5.9. Error residue curve with NS1 and NS2 in the case of 

𝜎1 = 3 𝑑𝐵; 𝛿1 = 140,  𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

  
Figure: 5.10. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 3 𝑑𝐵; 𝛿1 = 140,  𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 

 The results in Figure 5.9 is one step better than the earlier case, with a condition 

number 𝜅𝐴 =  109. In the case of a single near field sensor with 



121 

Resynthesis using Multiple Sensors   Chapter 5 

𝑦 −co-ordinate 𝑅𝑓/100, the residual error is −13.9 𝑑𝐵 with the condition number 

𝜅𝐴 =  639 and when the single near field sensor is located with its 

𝑦 −co-ordinate 𝑅𝑓/50, for optimum performance, the residual error is −16.54 𝑑𝐵 with 

 𝜅𝐴 =  343.  

 
Figure: 5.11. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 3 𝑑𝐵; 𝛿1 = 140,  𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

 In the Figure 5.10, the current distribution of corrected coefficients and in Figure 

5.11, the far field pattern of the corrected array are plotted, where the corrected array 

tries to coincide with that of the true array pattern with the first sidelobe level of the 

corrected array is −25.17 𝑑𝐵, which is still under the constraint of the desired pattern.  

 The Figure 5.12 shows the corrected coefficients with 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵, with a good 

overlapping with that of the true coefficients. The residual error in the Figure 5.13 with 

two near field sensors NS1 and NS2 in the case of 𝜎1 = 3 𝑑𝐵; 𝛿1 = 200 is −24.08 𝑑𝐵 

with condition number 𝜅𝐴 =  78. The residual error is −16.15 𝑑𝐵 with 𝜅𝐴 =  459, 

using single near field sensor with 𝑦 −co-ordinate 𝑅𝑓/100 and when the single sensor 

is located with its 𝑦 −co-ordinate at 𝑅𝑓/50, it is −18.96 𝑑𝐵 with 

 𝜅𝐴 =  246. 

 In the Figure 5.14, the current distribution of corrected coefficients and in Figure 

5.15, the far field pattern of the corrected array are plotted. With the corrected 
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coefficients in Figure 5.14, the corrected array pattern improves its first sidelobe level 

which is −25.54 𝑑𝐵 in Figure 5.15. 

 
Figure: 5.12. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 3 𝑑𝐵; 𝛿1 = 140,  𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵 

 
Figure: 5.13. Error residue curve with NS1 and NS2 in the case of 

𝜎1 = 3 𝑑𝐵; 𝛿1 = 200, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  
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Figure: 5.14. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 3 𝑑𝐵; 𝛿1 = 200, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 

   
Figure: 5.15. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 3 𝑑𝐵; 𝛿1 = 200, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

 The Figure 5.16 shows the corrected coefficients with 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵, with 

maximum overlapping with that of the true coefficients unless keenly observed. The 

improvement in the results is observed due to the increased dithering levels. 
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Figure: 5.16. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 3 𝑑𝐵; 𝛿1 = 200, 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵  

   
Figure: 5.17. Error residue curve with NS1 and NS2 in the case of 

𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

 As the dithering levels are increasing from each Set number from Table 5.1, the 

residual error kept on decreasing to −25.42 𝑑𝐵 as shown in the Figure 5.17 with two 

near field sensors NS1 and NS2 in the case of 𝜎1 = 4 𝑑𝐵; 𝛿1 = 150 with condition 

number 𝜅𝐴 =  66. The residual error is −17.32 𝑑𝐵 with 𝜅𝐴 =  390 with a single near 
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field sensor with 𝑦 −co-ordinate 𝑅𝑓/100, and is −20.22 𝑑𝐵 with 𝜅𝐴 =  209 when a 

single near field sensor is located with its 𝑦 −co-ordinate 𝑅𝑓/50. The corrected 

coefficients in Figure 5.18 yielded the corrected array pattern in Figure 5.19, with an 

improved first sidelobe level which is −25.7 𝑑𝐵.  

 
Figure: 5.18. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 

 
Figure: 5.19. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  
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 The Figure 5.20 shows the corrected coefficients with 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵, with 

maximum overlapping with that of the true coefficients similar to the previous case. 

From these results one may think of choosing the large dithering values along with 

reasonably high 𝑆 𝑁𝑛𝑜⁄ , for achieving the sufficiently good performance using the 

proposed algorithm.  

 Out of all, the set numbers given in Table 5.1, this set number 11 with 

𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, may be given priority for selecting it to be the sufficient 

dithering level with  𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵, which yields accurate correction of coefficients 

and as well as the far field pattern. It is the case whose results are more close to the 

ideal true coefficients, with good hold on the minimisation of error with reasonably 

large dithering levels. 

 
Figure: 5.20. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 4 𝑑𝐵; 𝛿1 = 150,  𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵 

 After the discussion on Set number 11, the next higher Set number 13 whose 

dithering level is given by 𝜎1 = 5 𝑑𝐵; 𝛿1 = 150 and with the two near field sensors 

NS1 and NS2, resulted in the residual error of −28.81 𝑑𝐵 as given in the Figure 5.21.  
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Figure: 5.21. Error residue curve with NS1 and NS2 in the case of 

𝜎1 = 5 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

 The condition number 𝜅𝐴 has decreased to 44 whereas with single near field sensor 

with its 𝑦 −co-ordinate at 𝑅𝑓/100, 𝜅𝐴 = 259 with residual error is −20.35 𝑑𝐵. The 

residual error is −23.45 𝑑𝐵 with 𝜅𝐴 =  138 when a single near field sensor has its 

𝑦 −co-ordinate at 𝑅𝑓/50. 

 
Figure: 5.22. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 5 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 
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Figure: 5.23. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 5 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

 The corrected coefficients in Figure 5.22 yielded the corrected array pattern in 

Figure 5.23, with the first sidelobe level which is −26.0 𝑑𝐵. The Figure 5.24 shows the 

corrected coefficients with 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵, where there is no differentiation between 

the true and the corrected coefficients.  

 
Figure: 5.24. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 5 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵 
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 The last Set number 14, considered in the analysis whose dithering level is given 

by 𝜎1 = 5 𝑑𝐵; 𝛿1 = 200 with the two near field sensors NS1 and NS2, yielded in the 

residual error of  −30.08 𝑑𝐵 with condition number 𝜅𝐴 =  38, as given in the Figure 

5.25. 

 
Figure: 5.25. Error residue curve with NS1 and NS2 in the case of 

𝜎1 = 5 𝑑𝐵; 𝛿1 = 200, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

 The condition number 𝜅𝐴 has its least value for the Set number 14, out of all the 

different cases analysed till this point of analysis. With the single near field sensor with 

its 𝑦 −co-ordinate at 𝑅𝑓/100, the residual error is −21.52 𝑑𝐵 with 𝜅𝐴 =  223, and it 

is −24.69 𝑑𝐵 with 𝜅𝐴 =  119 with its 𝑦 −co-ordinate 𝑅𝑓/50. 

 The corrected coefficients in Figure 5.26 yielded the corrected array pattern in 

Figure 5.27, with the first sidelobe level which is −26.0 𝑑𝐵.  

 The Figure 5.28 shows the corrected coefficients with 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵, very similar 

to the previous case, where no differentiation can be made between the true and the 

corrected coefficients. The True and corrected coefficients in this case of 

𝜎1 = 5 𝑑𝐵; 𝛿1 = 200 with 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵, overlap with each other and the far field 

pattern due to corrected coefficients result in same pattern as that of True coefficients. 
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Figure: 5.26. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 5 𝑑𝐵; 𝛿1 = 200, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 

   

 
Figure: 5.27. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 5 𝑑𝐵; 𝛿1 = 200, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  
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Figure: 5.28. True, actual and corrected coefficients using NS1 and NS2 in the case 

of 𝜎1 = 5 𝑑𝐵; 𝛿1 = 200, 𝑆 𝑁𝑛𝑜⁄ = 40 𝑑𝐵 

 The sidelobe levels resulted from different set numbers are listed out to show the 

performance of the Modified Gradient Based Algorithm to be a powerful tool, which is 

robust for various cases analyzed with one or more near field sensors. 

Table: 5.2. Performance of the Modified Gradient Based Algorithm with two near field 

sensors for optimum SLLs  

Set Number Values of 𝝈𝟏 and 𝜹𝟏 Sidelobe level (in dB) 

Set 2 𝜎1 = 3 𝑑𝐵; 𝛿1 = 120 −25.06 

Set 4 𝜎1 = 3 𝑑𝐵; 𝛿1 = 140 −25.17 

Set 6 𝜎1 = 3 𝑑𝐵; 𝛿1 = 200 −25.54 

Set 11 𝜎1 = 4 𝑑𝐵; 𝛿1 = 150 −25.7 

Set 13 𝜎1 = 5 𝑑𝐵; 𝛿1 = 150 −26.0 

Set 14 𝜎1 = 5 𝑑𝐵; 𝛿1 = 200 −26.09 

 

5.2. ANALYSIS CONSIDERING BEAM STEERING 

 The algorithm proposed in the earlier sections is also expected to be robust enough 

while beam steering. Few results are presented here, which highlight the performance 

of the proposed algorithm even for beam steering cases towards the angles 
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100, 200, 300and 800. When the beam is steered to 100, using the two near field sensors 

NS1 and NS2, in the case of  𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 the result is as 

shown in the Figure 5.29. The number of iterations still remained to be only 165 as like 

in the case of without beam steering.  

 
Figure: 5.29. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 beam steered to 100 

 
Figure: 5.30. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 beam steered to 200 
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 Similarly, from the Figure 5.30 with a beam steering angle 200, from the Figure 

5.31 with a beam steering angle 300, and from the  Figure 5.32 with a beam steering 

angle 800, the performance of the algorithm is observed to remain the same and robust 

enough even for beam steering cases.  

 
Figure: 5.31. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 beam steered to 300 

 
Figure: 5.32. Far field pattern of true and corrected array using NS1 and NS2 

𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵 beam steered to 800 
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 Other parameters like the condition number 𝜅𝐴 and the saturated residual error also 

remained to be same in the case of various beam steering angles. General observations 

like beam broadening and sidelobe level increase are usual due to beam steering in the 

linear array. 

5.3. EXTENDED ANALYSIS WITH MULTIPLE SENSORS  

 Further, the extended analysis on the set numbers given in Table 5.2 with more than 

two near field sensors has resulted in improvement in the efficiency of the proposed 

algorithm.  One example out of this extended analysis is given in Figure 5.33 for the 

Set number 11 with  𝜎1 = 4 𝑑𝐵; 𝛿1 = 150 showing how the multiple sensors help in 

fast minimisation of the error.  

 In this analysis, the use of four near field sensors, yielded in the residual error of  

−32.69 𝑑𝐵 with a condition number 𝜅𝐴 =  27 within 67 iterations using the proposed 

algorithm and is as shown in the Figure 5.33. These values are typically low when 

compared with that of the previous values using two near field sensors, where the 

residual error is −25.42 𝑑𝐵 with a condition number 𝜅𝐴 =  66 within 165 iterations. 

Upon the observations made from the Figure 5.34 and Figure 5.35, the corrected 

coefficients resulted from four near field sensors followed the true coefficients much 

closely when compared with that of the same case using two sensors. 

 
Figure: 5.33. Error residue curve using four near field sensors with 

𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  
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Figure: 5.34. True, actual and corrected coefficients using four near field sensors 

𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

  
Figure: 5.35. Far field pattern of true and corrected array using four near field 

sensors 𝜎1 = 4 𝑑𝐵; 𝛿1 = 150, 𝑆 𝑁𝑛𝑜⁄ = 30 𝑑𝐵  

5.4. NEED OF COMPRESSIVE SENSING 

 The disadvantage of increasing the number of multiple sensors is that increasing the 

number of sensors, drastically increases the number of measurements performed by 
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each sensor. As well, the data acquired by each sensor and process involved in the 

reconstruction and resynthesis of array pattern multiples with each other and increases 

the number of measurements finally to be stored. This slows down the process of 

reconstruction even though the convergence of the algorithm is faster. Hence the 

necessity of using a minimum number of measurements for an efficient reconstruction 

and resynthesis of the array pattern is discussed using principles of compressive 

sensing. Anyway, it is always the compromise between the accuracy and the minimum 

number of sensors required for resynthesis similar to the reconstruction of a signal using 

Nyquist’s criteria in sampling theorem.  

 “Compressive sensing” is a technique for finding sparse solutions, particularly in 

signal processing, to underdetermined linear systems [106] which has an infinite 

number of solutions. It is the process where acquisition and reconstruction of a signal 

that is supposed to be performed by sparse sampling. If there is a unique solution to that 

system, it can be retrieved using compressive sensing approach. The main advantage of 

compressive sensing is that it reduces time and hardware required, by picking up only 

the non-redundant data. The application of the compressive sensing to the array 

antennas is simultaneously discussed in the diagnosis performed in finding the faults in 

a linear array which is discussed in Chapter 6. 

Summary 

 By considering a single near field sensor, some deviation in following the true 

curves of excitation coefficient is observed because of the sensing point placed at one 

extreme of the overall length of the array. Also this deviation from true coefficient 

values tends to increase with the addition of noise. So then the necessity of correcting 

this deviation demanded the use of two or more sensors placed equidistant on two 

extremes and throughout the length of the linear array. Multi sensors resulted symmetry 

in observations in the case of linear array. As the array size increases, the number of 

measurements required to analyse the array performance increases drastically. 

 Robustness of the algorithm in various cases is analysed with two sensors, four 

sensors and even during beam steering. The Modified Gradient Based Algorithm has 

proved its robustness in different cases analysed throughout the chapter and 

observations are clearly reported. 


