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Abstract— An antenna array is composed of many elements 

whose excitation amplitude and phase can be individually 

adjusted to yield a desired pattern. Element failures cause 

sharp variations in the failed intensity across the array 

increasing the side lobe level of the power pattern. The 

defective elements of an antenna array need not be replaced.  

Reconfiguration of the amplitude and phase distributions of 

the remaining elements can partially compensate for the 

failed elements and thus reduce the side lobe level. 

Numerical results are presented to illustrate the effectiveness 

of the method. Genetic algorithm(GA) and real coded GA 

methods are robust optimization techniques based in the 

natural genetic  for the search in complex spaces. These 

algorithms are computationally simple and can be easily 

improved.                    
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I. INTRODUCTION  

In a system of array antennas, an open problem is the 

synthesis of radiation pattern with characteristics of high 

directivity, minimized side lobes and adaptability to the 

radio channel. Within the synthesis of the radiation 

pattern[1], the determination of the amplitude excitation of 

the antenna elements that form an array, as well as, the 

structure of the array, that improves the properties of 

radiation of the array, is one of the issues of greater interest 

within the technology of smart antennas in wireless 

communications. Many of the technology try to find the 

right elements excitation to diminish side lobe level using 

non-uniform arrays. 

In this paper, Synthesis of Arrays with low 

sidelobed radiation characteristics is being implemented by 

using  [4]Genetic Algorithm (GA) Method. Optimized 

Pattern with prescribed nulls are treated for Single method. 

Also, Genetic algorithm is used to improve the patterns of 

the linear array in the presence of failed elements that have a 

large relative weight.[5][6] Hybrid technique GA is used to 

decrease the side lobe level of the corrected pattern for array 

failure case. For fast convergence of GA iteration the initial 

population can include approximation excitations by other 

simple techniques, and excitations by guess based on 

experience at random. 

A. Problem Definition: 

Consider a 5-element broadside array (α = 0º) as the element 

spacing and number of antenna elements are alternately 

varied and the radiation pattern is plotted. 

1) Simulation Result 1 (Variation Of Spacing Between The 

Elements) 

 
Fig. 1.1: element linear array, spacing 0.5λ                    

 
Fig. 1.2: element linear array, spacing 1λ 

B. Observation 

Increase of spacing leads to 

1) Decrease of beam width.  

2) Formation of grating lobes. 

1) Simulation 2 (Variation of Number of Elements) 

 
Fig. 1.3: element linear array, spacing 0.5 λ     
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Fig. 1.4: element linear array, spacing 0.5 λ 

C. Observation 

Grating lobes are not produced but the side lobe level is 

increased. 

II. GA FOR SIDELOBE REDUCTION USING MATLAB 

The primary operation of the GA is that, as the generation 

number increases, the stronger the population of 

chromosomes should get, as the weaker chromosomes 

containing the weaker genes are „weeded‟ out. In the 

Genetic Algorithm each chromosome represents a specific 

antenna design/configuration. The number of chromosomes 

determines the number of antenna configurations that will 

be evaluated in each generation, and the number of 

generations determines how many iterations the GA 

optimiser will run through before coming to completion. 

[2][3]This algorithm is used to increase the performance of 

the antenna arrays. 

We considered 8 genes (linear arrays as initial 

population) each consisting of 10 antenna elements and 

calculated the radiation pattern for determining [3]side lobe 

levels without applying genetic algorithm. 

The side lobe levels of the 8 antenna arrays are 

tabulated as below. 

GENE SIDE LOBE LEVEL 

Gene1 -19.094dB 

Gene2 -28.155dB 

Gene3 -22.514dB 

Gene4 -23.368dB 

Gene5 -18.548dB 

Gene6 -21.486dB 

Gene7 -18.302dB 

Gene8 -18.385dfB 

Table 2.1: Side lobe level of 8 genes 

The minimum sidelobe level among the 8 antenna 

arrays is -28.155dB. These 8 antenna arrays are taken as 

initial population and genetic algorithm is applied. 

A. Simulation Results 

 
Fig. 2.1: No. of iterations=5 

 
Fig. 2.2: No. of iterations=10 

 
Fig. 2.3: No. of iterations=50 

B. Observation 

No. of Iterations Sidelobe level 

5 -28dB 

10 -40dB 

50 -40dB 

We can infer that as the number of iterations increases, 

sidelobe level decreses.. As the number of iterations is 

increased, . the sidelobe level is reduced further. But after 

the sidelobe level reaches a minimum value, it tends to be 

constant even though the number of iterations is increased. 
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III. LOW SIDELOBED RADIATION CHARACTERISTICS OF 

LINEAR ANTENNA ARRAY USING 'GA' 

Consider a linear array of N elements, laid with an inter-

element spacing “d” .In this paper we have considered 

different range of elements 

N={8,12,16,20,24,30,40,50,60,70,80,90,100} with an inter-

element spacing d=0.5 λ.  we have plotted radiation pattern 

when all these elements activated(represented in red dot) 

and random elements were failed(doted curve), their 

radiation pattern corrected by  using GA, and the corrected 

radiation of those values of N is plotted. By using GA, their 

SLL is decreased  by 11-20 dB. and it's beam width 

increased by 2 degrees. 

 
Fig 3.1: Radiation Pattern of 8 elements linear array 

with equidistance d=0.5λ 

 
Fig. 3.2: Radiation Pattern of 12 elements linear array with 

equidistance d=0.5λ 

 
Fig. 3.3: Radiation Pattern of 16 elements linear array 

with equidistance  d=0.5λ 

 
Fig. 3.4: Radiation Pattern of 20 elements linear array 

with equidistance  d=0.5λ 

 
Fig. 3.5: Radiation Pattern of 24 elements linear array 

with equidistance d=0.5λ   

 
Fig. 3.6: Radiation Pattern of 30 elements linear array 

with equidistance d=0.5λ 

 
Fig. 3.7: Radiation Pattern of 40 elements linear array with 

equidistance d=0.5λ 
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Fig. 3.8: Radiation Pattern of 50 elements linear array 

with equidistance d=0.5λ 

 
Fig. 3.9: Radiation Pattern of 60 elements linear array 

with equidistance d=0.5λ 

 
Fig. 3.10: Radiation Pattern of 70 elements linear array 

with equidistance d=0.5λ 

 
Fig. 3.11: Radiation Pattern of 80 elements linear array 

with equidistance d=0.5λ 

 
Fig. 3.12: Radiation Pattern of 90 elements linear array 

with equidistance d=0.5λ 

 
Fig. 3.13: Radiation Pattern of 100 elements linear array 

with equidistance d=0.5λ 

      
Fig. 3.14: Radiation Pattern of 8 elements linear array 

with equidistance d=0.5λ corrected by GA 

 
Fig. 3.15:Radiation Pattern of 12 elements linear array  

with equidistance d=0.5λ corrected by GA 
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 Fig. 3.16: Radiation Pattern of 16 elements linear array 

with equidistance d=0.5λ corrected by GA 

 
Fig. 3.17: Radiation Pattern of 20 elements linear array 

with equidistance d=0.5λ corrected by GA 

 
Fig. 3.18:Radiation Pattern of 24 elements linear array 

with equidistance d=0.5λ corrected by GA 

 
Fig. 3.19:Radiation Pattern of 30 elements linear array 

with equidistance d=0.5λ corrected by GA 

 
Fig. 3.20: Radiation Pattern of 40 elements linear array 

with equidistance d=0.5λ corrected by GA 

 
Fig. 3.21: Radiation Pattern of 50 elements linear array 

with equidistance d=0.5λ corrected by GA 

 
Fig. 3.22: Radiation Pattern of 60 elements linear array 

with equidistance d=0.5λ corrected by GA 

 
Fig. 3.23: Radiation Pattern of 70 elements linear array 

with equidistance d=0.5λ corrected by GA 
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Fig. 3.24: Radiation Pattern of 80 elements linear array 

with equidistance d=0.5λ corrected by GA 

 
Fig. 3.25: Radiation Pattern of 90 elements linear array 

with equidistance d=0.5λ corrected by GA 

 
Fig. 3.26: Radiation Pattern of 100 elements linear array 

with equidistance d=0.5λ corrected by GA 

IV. CONCLUSION 

A genetic algorithm(GA) is proposed for the linear element  

array failure correction of single-, double-, and triple-

element failures. The decrease in the corrected SLL comes 

at the price of a slightly broader main beam. The success of 

correcting a damaged pattern depends heavily on  i) the 

original weighting of the failed element(s) and ii) the 

number of failures. In this instance, if the 15th or 16th 

element fails resulting in a blockage, it would be impossible 

to correct or yield any improvement using this GA. for the 

same number of element failures, it is easier to recover those 

cases where all failures occur on the same side (with respect 

to the central element) as compared to those with failed 

elements on each side. 

Genetic algorithm is used to improve the patterns 

of the linear array in the presence of failed elements that 

have a large relative weight. The good results can be 

obtained using the GA in the case of null cancellation. 

Hybrid technique GA is used to decrease the side lobe level 

of the corrected pattern for array failure case. 

The genetic algorithm applied for low sidelobed 

radiation characteristics of linear array antenna ,can also be 

used for optimizing the sidelobe level for circular array and 

planar array and also many optimized techniques can be 

applied for the antenna arrays in order to get more optimized 

results. 

S.No 
No.of 

elements 

All 

activate 

elements 

of 1st 

SLL(dB) 

Failed 

elements 

of 1st 

SLL(dB) 

Beam 

Width(deg) 

1 8 -21 -28 18 

2 12 -21 -31 17.80 

3 16 -21 -23 17.50 

4 20 -21 -28.7 17.13 

5 24 -21 -28.9 17.02 

6 30 -21 -32 16.80 

7 40 -21 -32.5 16.70 

8 50 -21 -23 16.40 

9 60 -21 -21 16.14 

10 70 -21 -36 15.90 

11 80 -21 -29 15.70 

12 90 -21 -30 15.59 

13 100 -21 -30.5 15.09 

Table 3.1: Sidelobe Levels for Linear Array 

S.No 
No.of 

elements 

First SLL(dB) 

corrected by GA 

Beam 

Width(deg) 

1 8 -32 20.60 

2 12 -34.12 20.50 

3 16 -35 20.47 

4 20 -36.50 18.62 

5 24 -37 18.58 

6 30 -39 18.40 

7 40 -40 18.28 

8 50 -42.24 18.07 

9 60 -42.62 17.60 

10 70 -43 17.52 
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11 80 -43.56 17.48 

12 90 -43.82 17.23 

13 100 -42 16.91 

Table 3.2: Sidelobe Levels For Linear Array Corrected By 

GA 
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