#50 1

IJ I R c c E e-ISSN: 2320-9801 | p-ISSN: 2320-9798

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN COMPUTER & COMMUNICATION ENGINEERING

M\

0 9940572 462

Volume 9, Issue 1, January 2021

INTERNATIONAL
STANDARD

SERIAL Impact Factor: 7.488
NUMBER

INDIA

(© 6381907 438 = ijrcce@gmail.com

@ www.ijircce.com



International Journal of Innovative Research in Computer and Communication Engineering

;54 | e-1SSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | [Impact Factor: 7.488 |

LIS
[

|| Volume 9, Issue 1, January 2021 ||

| DOI: 10.15680/1JIRCCE.2021.0901013 |

Review of Fractal Microstrip Patch Antenna
for Wireless Applications

Kshama Singh?, Prof. Nitesh Kumar?
M.Tech Scholar, Dept. of ECE., Sagar Institute of Research Technology & Science, Bhopal, India
Assistant Professor, Dept. of ECE., Sagar Institute of Research Technology & Science, Bhopal, India’

ABSTRACT: In the modern edge world, there is diverse sort of antennas accessible for remote correspondence. With
the progression in the antenna innovation some framework like military and business media transmission framework
requires scaling down, ultra wideband, multiband and savvy antennas. Fractal antenna has appealing sort of properties
that are particular from different antennas. So as to accomplish wanted properties like scaling down, multiband various
shapes fractals are utilized. Microstrip antenna has confinement of restricted bandwidth that can be conquered utilizing
fractal opening. In this paper we studied different types of fractal geometries that make it progressively appealing for
various kinds of applications.
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I. INTRODUCTION

With the advent of time, the methods for the correspondence have been definitely changed from manually written
letters to messages. Today, we are utilizing present day remote innovation to send or get the messages or flags, and the
foundation of this innovation is Antenna. Without appropriate structuring of antenna, the remote correspondence
framework is of no utilization. In the changing innovation time, a reduced size, minimal effort and multifunctional
antenna is extraordinary sought after. Lately, A fractal antenna is an antenna that uses a fractal, self-comparative plan to
expand the viable length, or increment the edge (on inside segments or the external structure), of material that can get
or transmit electromagnetic radiation inside a given absolute surface territory or volume.

The different wireless applications require unmistakable antenna, though, a multipurpose antenna is constantly a
prime prerequisite of the market. Because of less weight, little size, simplicity of manufacture, low profile,
multiband/wideband qualities, Microstrip Patch Antenna (MPA) and Fractal Antennas are increasing tremendous
prominence.

Such fractal antennas are additionally alluded to as staggered and space filling bends, however the key viewpoint lies
in their reiteration of a theme more than at least two scale sizes, or "cycles". Therefore, fractal antennas are minimized,
multiband or wideband, and have helpful applications in cell phone and microwave interchanges. A fractal antenna's
reaction varies especially from conventional antenna structures, in that it is fit for working with great to-amazing
execution at various frequencies all the while. Regularly standard antennas must be "cut" for the recurrence for which
they are to be utilized and hence the standard antennas just function admirably at that recurrence. This makes the fractal
antenna an excellent choice for wideband and multiband applications. In addition the fractal nature of the antenna shrinks
its size, without the use of any components, such as inductors or capacitors.

Figure 1: Fractal antenna
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A fractal is an unpleasant or divided geometric shape that can be subdivided in parts, every one of which is (in any
event roughly) a decreased size duplicate of the entirety. Fractals are commonly self-comparative and free of scale.
There are numerous scientific structures that are fractals; for example Sierpinski's gasket, Cantor's brush, von Koch's
snowflake, the Mandelbrot set, the Lorenz attractor, et al. Fractals additionally depict some genuine articles, for
example, mists, mountains, choppiness, and coastlines that don't compare to basic geometric shapes.

Il. RELATED WORK

M. Manohar et al., [1] this correspondence investigates the super-wideband Koch snowflake fractal monopole space
antenna for various remote/multiband applications. The antenna includes an adjusted star-formed patch, a 50 Q
triangular decreased feedline, a fractional space stacked ground plane and an I-molded parasitic component situated
underneath the transmitting component. The self-likeness and space-filling highlights of Koch cycle strategy have been
utilized at the triangular patch to get the antenna minimization and broadband exhibitions. Further by setting a couple
of even L-formed spaces and an upset U-molded opening in the ground plane, a super-wide-impedance bandwidth
(BW) |S11]<-10dBJS11|<-10dB ) of 650 MHz—20 GHz with a proportion BW of 30.7:7 is achieved. The proposed
antenna has a smaller size of 17 x 29 x 0.787 mm 3 and has a steady radiation design over the whole recurrence range.
For design dependability, an I-formed parasitic component was used. Additionally, the ordinary antenna parameters, for
example, return misfortune, gain, radiation example and gathering delay have been recreated and checked tentatively.
Time-area attributes have additionally been contemplated.

G. P. Mishra et al.,, [2] this article proposes another class of scaled down microstrip patch plan for remote
correspondences at 10 GHz. Antenna scaling down is accomplished here by stacking an exceptionally capacitive
altered Minkowski fractal (type-2) abandoned ground structure (MFDGS-II) precisely underneath the focal point of the
emanating patch. The proposed philosophy includes affectability investigation to choose best DGS design. The full
recurrence comparing to the patch is diminished from 16.832 GHz to 10 GHz consolidating MFDGS-II with no
adjustment in the physical size of the antenna. This empowers a patch size decrease of as high as 68% and a general
volumetric decrease of 84% alongside an improvement in bandwidth and effectiveness of the antenna. A model of the
proposed antenna is created, and its presentation parameters are estimated. A proportional transmission-line model is
introduced to clarify the hypothetical foundation behind the move in the resounding recurrence of the antenna. Our
antenna model with a lower patch size of 0.20 A 0 x 0.15 A 0 , shows an impedance bandwidth of 270 MHz, an
acknowledged addition of 3.2 dBi with radiation effectiveness of 98% focused at 10 GHz. The proposed minimized
antenna can possibly meet the handy necessities for compact X-band remote sensor applications.

M. Alibakhshikenari et al., [3] The fractals are made out of four interconnected-"Y-formed' openings that are isolated
with a modified 'T-molded' space. The MTM-EMBG structure is set between the individual patch antennas ina 2 x 2
antenna exhibit. Estimated results show the normal between component detachment improvement in the recurrence
band of intrigue is 17, 37 and 17 dB between radiation components #1 and #2, #1 and #3, and #1 and #4, separately.
With the proposed strategy there is no requirement for utilizing metallic-by means of gaps. The proposed exhibit covers
the recurrence scope of 8-9.25 GHz for X-band applications, which relates to a fragmentary bandwidth of 14.5%. With
the proposed strategy the edge-to-edge hole between contiguous antenna components can be diminished to 0.5 0 with
no corruption in the antenna exhibit's radiation gain design. Over the exhibit's working band, the deliberate increase
shifts somewhere in the range of 4 and 7 dBi, and the radiation productivity differs from 74.22 and 88.71%. The
proposed strategy is appropriate in the execution of intently stuffed patch antenna exhibits utilized in SAR and MIMO
frameworks.

X. Yang, et al., [4] A minimal patch antenna exhibit with high segregation by utilizing two decoupling structures
including a column of fractal uniplanar conservative electromagnetic bandgap (UC-EBG) structure and three cross
openings is proposed. Reenacted results show that critical improvement in interelement disconnection of 13 dB is
acquired by setting the proposed fractal UC-EBG structure between the two emanating patches. Additionally, three
cross spaces carved on the ground plane are acquainted with further stifle the common coupling. The plan is anything
but difficult to be produced without the execution of metal vias, and a progressively minimized cluster with the edge-
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to-edge separation of 0.22 X 0 can be encouraged by a line of fractal UC-EBG, which can be very much applied in the
patch antenna exhibit.

P. R. Prajapati et al., [5] A smaller circularly enraptured (CP) microstrip antenna for portable satellite correspondence
band of India (1.492-1.518 GHz) is exhibited. Two hilter kilter length rectangular shape spaces, opposite to one another
are imprinted on the roundabout patch for acknowledgment of CP radiation. To improve the exhibition parameters of
patch antenna, for example, hub proportion (AR) bandwidth, return misfortune bandwidth, radiation productivity, etc
another strategy of blend of fractal hypothesis and surrendered ground structure (DGS) is proposed without precedent
for plan of CP antennas. 44.74% size decrease in patch size, improvements of 62.73% in AR bandwidth, 70.74%
consequently misfortune bandwidth and 4.03% in radiation effectiveness is accomplished as contrasted and ordinary
patch antenna, after joining of Koch bend fractal DGS in the ground plane. The presentation of the created antenna has
been contrasted and other accessible L-band planar antennas in the writing, and it is discovered that the created
structure is better one in numerous perspectives. Lab model of the antenna is created and tentatively estimated for cross
checking the mimicked outcomes.

S. Costanzo et al., [6] A Minkowski fractal-molded patch is proposed for the plan of a decreased size reflectarray
component. The inherent scaling down capacity of the fractal geometry is completely abused by leaving unaltered the
patch length, while utilizing the fractal scaling element to get a decent reflectarray stage dexterity. The accomplished
size decrease impact permits to pick cluster lattices with littler interelement separating, in this way offering the chance
to have wide-point filtering abilities. As approval test, a fractal-formed X-band reflectarray component, installed into a
0.3Ax0.3X cell, is intended to give a high stage deftness extend, more noteworthy than 300°. Besides, the plan and the
trial approval of a 15 x15 reflectarray model are introduced to demonstrate the fixed-bar enormous edge pointing
capacity.

M. R. da Silva et al., [7] This work displays a fractal plan approach for recurrence specific surfaces (FSSs) with Peano
pre-fractal patch components. The proposed FSS structures are made out of intermittent varieties of metallic patches
imprinted on a solitary layer fiberglass dielectric. The shapes introduced by pre-fractal patches enable one to
configuration conservative FSSs that act like double captivated band-stop spatial channels. On the opposite side, the
space-filling and self-likeness properties of Peano fractals became conceivable different setups for patch components.
A FSS parametric examination is acted as far as the fractal emphasis number and cell-size of pre-fractal patches. To
approve the pre-owned philosophy four FSS models are constructed and tried in the range from 1.0 to 13.5 GHz. Test
characterisation of the FSS models is cultivated through three diverse estimation arrangements with business horns and
round monopole microstrip antennas. Results show that the proposed FSS introduces the vast majority of the ideal
highlights for spatial channels: smaller structure, multiband reactions, double polarization, astounding rakish soundness
and office for reconfiguration.

H. Oraizi et al., [8] it is explore the conceivable outcomes and properties of the use of Giuseppe Peano fractal
geometry for the scaling down of microstrip patch antennas and contrast its presentation and those of the typical
fractals, for example, Koch, Tee-Type and Sierpinski. The length of the Giuseppe Peano fractal patch border
increments, while its surface territory stays steady with no more space occupation. Subsequently the antenna scaling
down, support of its benefit and increment of its relative recurrence bandwidth are accomplished. The proposed antenna
has round polarization at one of its reverberation frequencies, which is acknowledged by delivering an annoyance on its
underlying structure. Further scaling down of antenna might be acquired by cutting spaces on its structure and its
broadbanding might be accomplished by setting an air hole under its metallic patch and increasingly powerful scaling
down is gotten by putting a Giuseppe Peano fractal strip along the microstrip patch antenna.

R. Tiwari et al., [9] presents we reviewed WBAN communication architecture, security and privacy requirements and

security threats and the primary challenges in WBANS to these systems based on the latest standards and publications.
This paper also covers the state-of-art security measures and research in WBAN.
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V. Shrivastava et al., [10] focused on study based various types of microstrip antenna. Return loss, VSWR,
bandwidth, resonant frequency and gain is key parameters to judge antenna performance. Good value of return loss is
less than -10dB. Considerable range of VSWR is 1-2. CST microwave studio is a advance software to design and
simulation of all types of antenna, filter etc.

R. Tiwari et al., [11] 5G antenna frequency range is divided in majorly two bands. First is 5G lower band, which cover
600MHz to aprox 10GHz. Second is 5G upper band, which cover 24GHz to 84GHz. The antenna C-band is lying under
5G lower band. Wi-Fi is most commonly used application in domestic and industrial under 3G/4G network. In 5G wi-fi
communication required enhanced bandwidth and high speed performance.

Table 1: Summary of literature survey

S. No Author Name Proposed Work Outcome
& Year
1 M. Manohar, | Fractal monopole slot antenna for different | Return loss, gain, radiation
IEEE 2019 wireless/multiband applications. pattern and group delay have
been improved.
2 G. P. Mishra | Involves sensitivity analysis to select best | Portable X-band wireless sensor
IEEE 2019 DGS configuration. applications.
3 M. Alibakh Novel fractal design and analysis Good return loss and improved
shikenari bandwidth
IEEE 2018
4 X. Yang Decoupling structures including a row of | Fractal UC-EBG  structure
IEEE 2017 fractal UC-EBG structure between the two radiating
patches.
5 P.R. Prajapati | A compact circularly polarised (CP) | fabricated and experimentally
IEEE 2015 microstrip antenna. measured and improved.
6 S. Costanzo | The fractal geometry is fully exploited by | Inter element spacing, thus
IEEE 2014 leaving unchanged the patch length offering the opportunity , high
gain.
7 M. R. da Silva | A fractal design methodology for frequency | The desired features for spatial
IEEE 2013 selective surfaces (FSSs) filters.
8 H. Oraizi Its  resonance  frequencies, realized | A Giuseppe Peano fractal strip
IEEE 2012 perturbatiinitial structure. along the microstrip patch
antenna.

1. FRACTAL ELEMENT ANTENNAS AND CHALLENGES

Many fractal component antennas utilize the fractal structure as a virtual blend of capacitors and inductors. This makes
the antenna with the goal that it has a wide range of resonances which can be picked and balanced by picking the best
possible fractal structure. This multifaceted nature emerges in light of the fact that the current on the structure has an
unpredictable course of action brought about by the inductance and self capacitance. When all is said in done, in spite
of the fact that their successful electrical length is longer, the fractal component antennas are themselves physically
littler, again because of this receptive stacking.

Therefore fractal component antennas are contracted contrasted with ordinary plans, and needn't bother with extra
parts, accepting the structure happens to have the ideal resounding information impedance. All in all the fractal
measurement of a fractal antenna is a poor indicator of its exhibition and application. Not all fractal antennas function
admirably for a given application or set of utilizations. PC search techniques and antenna re-enactments are regularly
used to distinguish which fractal antenna plans best address the issue of the application.

In spite of the fact that the primary approval of the innovation was distributed as ahead of schedule as 1995, late
autonomous examinations show points of interest of the fractal component innovation, all things considered,
applications, for example, RFID and mobile phones.
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One specialist has expressed in actuality that fractals don't play out any superior to "wandering line" (basically, fractals
with just one size scale, rehashing in interpretation) antennas. Explicitly citing scientist Steven Best: "Contrasting
antenna geometries, fractal or something else, don't, in a way not quite the same as different geometries, interestingly
decide the EM conduct of the antenna. In any case, over the most recent couple of years, many investigations have
indicated unrivaled execution with fractals, and the beneath reference of recurrence invariance decisively shows that
geometry is a key viewpoint in extraordinarily deciding the EM conduct of recurrence free antennas.

A. CHALLENGES
1. Designing Calculations

One of the significant step of antenna planning is the choice of substrate which has specific dielectric consistent and
ought not change its qualities in any conditions.

2. Simulation Process

Indeed, even a little change in measurements of patch influences the bordering fields from the edges. It influences the
powerful length, along these lines changing the reverberation recurrence. In the recreation procedure doling out of
waveport is significant. The feed is nourished with coaxial link with appropriate adjustment of antenna with short out
and open circuit present and legitimate end of transmission line while there is no such idea of encouraging through link
present in the HFSS programming. Along these lines, the vitality is furnished with the assistance of a sheet called as
waveport, put toward the start of the feedline to give excitation to the waveport. Doling out legitimate limit conditions in
reproduction process is most basic parameter. A limit can be doled out to any two-dimensional zone, for example, a
plane, a face of an article or an interface between two items. Most limit conditions are utilized to characterize
electromagnetic attributes, for example, conductivity or resistivity. This additionally incorporates energizing the
structure, and henceforth any mistake can bring about mistaken outcomes.

C. Fabrication and Testing Process

There is a little variety in the parameters considered in recreation procedure and results got after manufacture process.
After creation of antenna, antenna transmits in the air. At the hour of radiation of antenna, there are numerous metallic
articles present in nature which influences the engendering of electromagnetic waves. Because of these articles,
impressions of EM waves occur. This prompts the variety in radiation example of antenna. Along these lines, we get
variety in the antenna qualities. The distinctions in the outcomes after creation can likewise have an explanation of
assembling deserts. It might contain contaminations present in the material utilized for antenna manufacture. Likewise
the ecological conditions like dampness; high temperature influences the charge dispersion of patch which influences the
qualities of an antenna.

IV. CONCLUSION

Various antenna geometry and techniques make antenna efficient for wireless band communication. Although fractal
shape is very challenging to design and simulate due to its complexity, but there are lot of wireless application. This
paper reviews of previous research work and comparative study. CST software are used to design such type of antenna.
Further we make a novel design and enhance parameter for advance wireless communication application.

REFERENCES

1. M. Manohar, "Miniaturised low-profile super-wideband Koch snowflake fractal monopole slot antenna with
improved BW and stabilised radiation pattern,” in IET Microwaves, Antennas & Propagation, vol. 13, no. 11,
pp. 1948-1954, 11 9 2019.

2. G. P. Mishra and B. B. Mangaraj, "Miniaturised microstrip patch design based on highly capacitive defected
ground structure with fractal boundary for X-band microwave communications,” in IET Microwaves,
Antennas & Propagation, vol. 13, no. 10, pp. 1593-1601, 14 8 2019.

3. M. Alibakhshikenari et al., "Study on isolation improvement between closely-packed patch antenna arrays
based on fractal metamaterial electromagnetic bandgap structures,” in IET Microwaves, Antennas &
Propagation, vol. 12, no. 14, pp. 2241-2247, 28 11 2018.

4, X. Yang, Y. Liu, Y. Xu and S. Gong, "Isolation Enhancement in Patch Antenna Array With Fractal UC-EBG
Structure and Cross Slot," in IEEE Antennas and Wireless Propagation Letters, vol. 16, pp. 2175-2178, 2017.

IJIRCCE©2021 | AnI1SO 9001:2008 Certified Journal | 105


http://www.ijircce.com/

International Journal of Innovative Research in Computer and Communication Engineering

LIS
[

10.

11.

12.

13.

14.

15.

Iifrg

0J

4 | e-1ISSN: 2320-9801, p-1SSN:: 2320-9798| www.ijircce.com | |Impact Factor: 7.488 |
|| Volume 9, Issue 1, January 2021 ||

| DOI: 10.15680/1JIRCCE.2021.0901013 |

P. R. Prajapati, G. G. K. Murthy, A. Patnaik and M. V. Kartikeyan, "Design and testing of a compact
circularly polarised microstrip antenna with fractal defected ground structure for L-band applications,” in IET
Microwaves, Antennas & Propagation, vol. 9, no. 11, pp. 1179-1185, 20 8 2015..

S. Costanzo and F. Venneri, "Miniaturized Fractal Reflectarray Element Using Fixed-Size Patch,” in IEEE
Antennas and Wireless Propagation Letters, vol. 13, pp. 1437-1440, 2014.

M. R. da Silva, C. de Lucena Nobrega, P. H. da Fonseca Silva and A. G. D'Assuncao, "Stable and compact
multiband frequency selective surfaces with Peano pre-fractal configurations,” in IET Microwaves, Antennas
& Propagation, vol. 7, no. 7, pp. 543-551, 15 May 2013.

M. R. da Silva, C. de Lucena Nobrega, P. H. da Fonseca Silva and A. G. D'Assuncao, "Stable and compact
multiband frequency selective surfaces with Peano pre-fractal configurations,” in IET Microwaves, Antennas
& Propagation, vol. 7, no. 7, pp. 543-551, 15 May 2013.

R. Tiwari, R. Sharma, and R. Dubey, “Microstrip Patch Antenna Array Design Anaylsis for 5G
Communication  Applications”,  IJOSCIENCE, wvol. 6, no. 5 pp. 15 May 2020.
https://doi.org/10.24113/ijoscience.v6i5.287

V. Shrivastava and M. Namdev, “A Review on Security and Privacy Issues in Wireless Body Area Networks
for Healthcare Applications”, IJOSCIENCE, wvol. 5, no. 11, pp. 22-28, Nov. 2019.
https://doi.org/10.24113/ijoscience.v5i11.246

R Tiwari, R Sharma, R, “Dual-band Dumbbell Shape Microstrip Antenna Array with Defected Ground
Structure for 5th Generation Wi-Fi Network”, IJAST, vol. 29, no. 04, pp. 6998 -, Jun. 2020.
http://sersc.org/journals/index.php/lIJAST /article/view/28103

H. Oraizi and S. Hedayati, "Miniaturization of Microstrip Antennas by the Novel Application of the Giuseppe
Peano Fractal Geometries,” in IEEE Transactions on Antennas and Propagation, vol. 60, no. 8, pp. 3559-
3567, Aug. 2012.

H. Oraizi and S. Hedayati, "Miniaturization of Microstrip Antennas by the Novel Application of the Giuseppe
Peano Fractal Geometries," in IEEE Transactions on Antennas and Propagation, vol. 60, no. 8, pp. 3559-
3567, Aug. 2012.

J. Eichler, P. Hazdra, M. Capek, T. Korinek and P. Hamouz, "Design of a Dual-Band Orthogonally Polarized
L-Probe-Fed Fractal Patch Antenna Using Modal Methods," in IEEE Antennas and Wireless Propagation
Letters, vol. 10, pp. 1389-1392, 2011.

J. J. Casanova, J. A. Taylor and J. Lin, "Design of a 3-D Fractal Heatsink Antenna," in IEEE Antennas and
Wireless Propagation Letters, vol. 9, pp. 1061-1064, 2010.

IJIRCCE©2021 | AnI1SO 9001:2008 Certified Journal | 106


http://www.ijircce.com/

INTERNATIONAL
l\'NO SPACE SWDARD
SERlAl.
SJIF Scicatific Journal Impact Factor . NUMBER

Impact Factor: INDIA

1.488

NISCAIR

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN COMPUTER & COMMUNICATION ENGINEERING

9940 572 462 [€) 6381 907 438 3 ijircce@gmail.com

WWww.ijircce.com



