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V.A.Sankar Ponnapalli 1 ,P.V.Y.Jayasree 2 Dept. of Electronics and Communication Engineering GITAM University, Visakhapatnam Andhra Pradesh, India. vadityasankar3@gmail.com [START_REF] Ma | Theory and Application of Antenna Arrays[END_REF] ,pvyjayasree@gitam.edu 2 Abstract-Fractal Antennas and Antenna arrays are frequency independent-multiband antennas. These antennas have become popular due to their recursive nature and rapid beam forming algorithms. Like conventional antenna arrays, side lobe level and beam width are the primary designing challenges in these arrays. But basic drawback of these arrays is huge number of elements (Depending on expansion factor). To overcome these challenges in fractal antenna arrays, again the solution is in the fractal geometry. In fractal geometry, any shape or structure or number can be recursively generated with fractional dimensions, this means the same shape or number repeats again and again with different dimensions. Fractal antenna technology is geometry-based, not material based, that's why fractal antennas are also called as artistic antennas. Novel design methodologies and new fractal shapes may be helpful for further improvement of antenna parameters. This work proposes a concentric elliptical ring sub array generator design methodology for the systematic expansion of deterministic fractal antenna arrays. Using this design methodology any polygon shape can be constructed. This methodology replicates the concentric circular ring sub array generator but in this case circular generator is replaced with an elliptical generator. This methodology shows better performance in orientation of the structure, Side lobe level and 3-dB beam width rather than previous design methodologies.

Reduced side lobe level in any antenna array can be achieved with non-uniform current excitations. But, due to huge number of elements in fractal arrays application of conventional current excitations like binomial current distribution to this type of arrays may be difficult in practical implementation. Conventional current distributions can be useful for side lobe level reduction and formation of narrow or broad beam widths depending on the application. But thinning of elements cannot be achieved with the conventional current distributions, while maintaining proper side lobe level and beam width values. This work proposes various fractal current distributions exclusively for thinning of fractal antenna arrays with proper balancing between side lobe level and beam width values. The two methods, namely concentric elliptical ring sub array generator and fractal distribution of current can be helpful for the efficient design of fractal antenna arrays with less cost of designing.
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Design Methodology

New design methodologies may be helpful for the improvement of fractal antenna array performance. This work proposes a concentric elliptical ring sub array generator for the expansion of different types of fractal arrays.

Fractal Sequence

A fractal sequence is a number sequence that obeys the property of self-similarity. Like fractal shapes fractal sequences are also repeats again and again with different values. A wide variety of fractal sequences are available, this report considered three valued fractal sequence proposed by Morse and Thue, the sequence can be extended to infinite set of values. The generalized three-valued Morse-Thue sequence is, 0 (Seed) 0 1 2 (1st iteration) 0 1 2 1 2 0 2 0 1 (2nd iteration) 0 1 2 1 2 0 2 0 1 1 2 0 2 0 1 0 1 2 2 0 1 0 1 2 1 2 0 (3 rd iteration) 0 1 2 1 2 0 2 0 1 1 2 0 2 0 1 0 1 2 2 0 1 0 1 2 1 2 0 1 2 0 2 0 1 0 1 2 2 0 1 0 1 2 1 2 0 0 1 2 1 2 0 2 0 1 2 0 1 0 1 2 1 2 0 0 1 2 1 2 0 2 0 1 1 2 0 2 0 1 0 1 2 0 1 2----------------------

(nth iteration)

Morse-Thue sequence starts with "0", this is the seed of that sequence. Generation of the sequence should depend on the value of the sequence. If the value of the sequence is two then first iteration should be "0 1", if the value of the sequence is three then first iteration should be "0 1 2".In second iteration "0" should be replaced by "0 1 2", "1" should be replaced by "1 2 0" and "3" should be replaced by "2 0 1". By this process series can be extended to nth iteration. Of course, we cannot show the complete sequence, it is infinite. In this work from first iteration to sixth iteration has considered for excitation of antenna elements.