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o
Abstract

Brain tumour is the largest problem in the world. Few gesearchersrhaye worked in
that area. In the paper brain tumour is detected by the%@lﬁere@meter of the
proposed antenna namely return-loss of the antenna, ¢ f thesbrain phantom
model with tumour and without tumour and sp sorpt nr (SAR) with and
without tumour. None of the previous work detec our b%e/dlﬁerent parameter
simultaneously. Initially the proposed antenn de3|gned GHz and then applies
different technology to make it ultra Wi(@ Ante quency is shifted and it

idt

become the ultra wide band and gives a" ho L@ Hz.S;, parameter of antenna

achieved maximum at 7.624GHz that i | 6dB urrent density of the antenna is
770.6A/m?, SAR of the antenna |s GWa ain is assumed as a single layer
Brain Phantom model in whic s con as centre radius of sphere of 10mm
radius and placed in contactwjth upper p e antenna dielectric constant of brain is
assumed as 45.8.it gives a return on@ rain model is 31.89dB at 7.61GHz and
current density is 801.24 , SAR o rain phantom model with antenna is 3.15*10°

52.06 and it gives nlo mor 32.26 at 7.544GHz.current density with tumor
is 960.3A/m?_S the phanteg’ model with tumor and antenna is 3.069*10°A/m2.The

Watt/m®.Now triangulér shape tum%;s assumed with dielectric constant of the tumor is
paper dete@ S byEt different parameter simultaneously that is very important

aspect.

Keywords: B& mor, ultra wide band (UWB),Return loss(RL),Brain Phantom
model

1 Intr&non
P ennas are used as simple and for the widest and most demanding applications
’s wireless communication. They are famous due to their compact design, easy
ation considerable gain and directivity although its bandwidth is increased by the
applying different methods to the patch antenna like by applying different type of slot to
the antenna and by applying different type of different ground structures like H,E
dumbbell shape etc. Planner antenna are easy fabricate and easily mountable to any
surface that’s why these antennas are increasing their popular in today’s world. in the
figure below shows the radiations from the side edge.[1]-[3] A Micro strip patch antenna
is very simple in the construction using a conventional Micro strip fabrication technique,
all the things ground plane, substrate, antenna top head is represented in Figure 1 given

below.
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Figure 1. Rectangular Microstrip Patch Antenna \/0
A medical application of the Microwave imaging is used to detect the in"any
body part. In detection of brain tumor in which antenna is placed in cont ct braln
and reflected signal is observed and current density is fo ch hlg ram with
tumors this is called brain tomography.As a new optlon o ave IS a new and
safer technique in comparison to the X-ray mam in the gauss Newton

algorithm is used to solve the problem [4] Q \(
The antenna used in this methods is nove It de ban%t nna that can operate

from 2.6GHz to 13.1GHz.The generated S pa er of ire cy domain converted into

the time domain by inverse Fourier trans the pap |crowave imaging system
simulation for brain tumor detection |s ed. The platform to solve the
problem is CST. The detection meth ction of differences in scattering
parameters. [5]

A Vivaldi antenna for m er d.et n is presented. a phantom model with
dielectric properties of a braifis d% e radiation pattern of a UWB Vivaldi

antenna has been expo to the head model. specific absorption rate by
electromagnetic wave ulated 4it und that SAR is much greater in human head
t0 the hum%head without tumor. [6]

with tumor as co

Antenna is fa with strate and it is found good matching between head
tissue. An mesign perate in 100MHz to 1.4GHz.result shows that good
performan taine deS|gn size 329.25x153x1.6mm.[7]

Vivaldi Structure j n for brain tumor detection the radiation is investigated in
human head phant @del with tumor. [8]

In the paper olography microwave imaging array techniques for brain cancer
detection is presented. This technique is based on holographic microwave and aperture
synthesis ing system.[9]
fWave imaging is an inexpensive non-invasive modality of media dielectric that
d in brain tumor and breast cancer detection. For breast cancer detection the
fiejative algorithm of structural inversion with all boundaries defined, but in case of brain

@ detection inversion problem is much more difficult due to the skull that produce
more noise. [10]Method has been applied to the 2D slices created from a database of 3D
real MRI phantom images. Cancerous tumor of 5mm and its four layers simulated with
CST microwave studio. Pulse is applied to the brain model and pulse receive by the
receiver antenna has been analyzed. the analytical signal function has been employed to
reduce the noises and scanning method is applied for microwave imaging which shows
the good agreement between actual and detected tumor location. [11]

In the paper wideband compact tapered microstrip feed antenna is presented for brain
tumor detection .antenna is immersed in high coupling liquid that is use for higher signal
penetration into the brain. [12]
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Antenna array consist of three Vivaldi antennas. a brain model with four layers is
created and simulated. a radius of 5mm tumor is modeled and signal is input to the brain
having tumors and reflected signals from tumors studied. [13, 15]

In the paper array of oval patch antenna is presented so that it can be fit into the
chamber of breast. Chamber size is 100*100*100mm?. Result shown in the paper less
than -10 dB response at 2.7 to 5GHz according to the chamber there is a designed a 3*3*3
antenna array for a chamber. [14]

1.1. .Microwave Imaging

Microwave imaging principal is utilized to detect the tumor in the brain. Reflected
signals also reflected from various part of the brain which is undesirable. It is desirable
that signal should reflect only from tumors so antenna placed in contact with the brain. In
the paper tumor is detected by the three different parameter namely return loss, gurrent,
density, and Specific absorption rate, simultaneously. ‘

2. Antenna Design & Simulation Results

For Designing an Ultra wide band antenna first of allsantehnd is d ed on that one
frequency of the band. After that apply different DGS odJto make nd wideband
and is considered Ultra wide band if and o b drvﬁvis greater than
500MHz.Antenna design is done using CST-Micré€ : Studi@ﬁimulation software
and the parameters are displayed by the figures, The Grou lame is modified to make

the antenna ultra wide band, The Length and Width of A has been calculated by the
formula given in books [15], and all the* sl into tEe t of the antenna find out by
the number of iteration on the S|mula warg round plane is modified by the
different DGS patterns as shown ures or the number of iteration the
simulation software and dimen'o stored fo best result.

Figure 2. Front View of UWB Planner Antenna
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Figure. 4. Ret&r@ss of the UWB Planner Antenna 45.76 db at 7.624 Ghz
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Figure 7. Specific Absorption Rate Produ@ Ian@WB Antenna Is

2.67*10° W/

It is very clear from above figures that pla WB ant% is designed with different

symmetrical slots shown in Figure 2.its(grpund plane odified by different DGS

structures shown in Figure 3.return los En anten own in Figure 4.it is shown in

figure5 that approximate bandW| the s 2.8493GHz.current density is

770.6A/m” clear from Figu Im/l igure 7 R is 2.67*10°w/m’.In next section

the brain model is desmned%%C it is placed in contact with antenna and all
il

parameter of the system w s are compared with the brain phantom

model when brain model@ tumor | W|th antenna.
. <
2.1. Brain Phant ﬁ
Model of h is repre@ y a sphere with 10mm centre radius and 5mm top

and botto . lts ric permittivity=45.8 and conductivity=.77s/m, A Cancer
Tissue is a ed by of 5mm side face. Its dielectric properties chosen as an
cancer tissues D|eIe nstant =54.06 and Conductivity =2.62s/m

with UWB anténna. "all parameter will discuss. Second condition is the brain phantom

There will b@ ring two different conditions. They are first brain phantom model
model w% hltum r is represented with UWB antenna and all parameter will discuss.

Compari conditions parameters to detect the tumors.
NOﬁ hings display by the simulation figures below

%
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Figu . Return Loss of Brain Phantom Model with Miniaturized UWB
Antenna Is 31.97db at 7.6173 Ghz
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Figure 10. Current Density of Miniaturized UWB R&A wﬂh%@antom

1

Model Is 801.4A/m?

Figure 11. S&@hmaturlzed UWB Antenna with Brain Model Is 3.15*10°

Table 1 s the Results of Brain Phantom Model with Miniaturized Ultra
Wide Band Antenna

@O Return Current SAR(W/m®

loss(dB) Density(A/m?) )

-31.97 801.4 3.874*10°

It can easily be seen from above figure that Figure 8 is showing brain phantom model.
Figure 9 shows the return loss and Figure 10 shows the current density of the system.
Figure 11 shows the SAR of the system. Current density is much higher it is 801.4A/m*as
Compared to the miniaturized UWB antenna alone. Now tumor in the brain model is
represented by triangular tumor and all the parameters will be display by the figures.
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Figure 12. Perspective View of the Brain P gular
Tumor at Center of the UW
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Figure 13. Re oss of Brain Phantom Model with Cancer Tumor in the

Center Is 32.52db
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Figure 14. Current Density of Miniaturized UWB An nna wi%@ in the

Freqency:
Figure 15 of the System with Triangular Shaped Tumors
Modeled tun@nh brain phantom model is shown in Figure 12. Figure 13 shows the

return loss gf the*system with tumor. Figure 14 shows the current density of the system
and Fig ows the SAR of the system.

Q ble 2. Brain Phantom Model with Triangular Tumor in the Center

Return loss(dB) Current SAR(
Density(A/m?) W/m?
-32.26 960.3 3.069*
10°

3. Results and Discussion

Ultra wide band planner Microstrip Patch Antenna with symmetrical Slot and modified
ground plane has been designed and simulated in CST-MWS studio shown in figure.2 and
3. Bandwidth of the ultra wide band antenna is 2.84GHz that is enough to make it ultra

22 Copyright © 2016 SERSC



International Journal of Hybrid Information Technology
Vol. 9, No.11 (2016)

wide band shown in Figure 5. Reflection coefficient in dB shown in Figure 4 that is
45.76dB at 7.24GHz. There are one more frequency on which antenna is resonating all the
parameter like current density and SAR are calculated for lowest reflection coefficient.
The current density is shown in the Figure 6 it is 770.6A/m*>.SAR produced by the
antenna is 2.67*10° W/m?® shown in Figure 7.

Now single layer brain phantom model is modeled by the sphere of centre radius
10mm and top and bottom radius Smm.tumor inside the sphere having the shape of
triangle having the dielectric constant =45.8 and conductivity =.77s/m.brain model
shown in the Figure 8 and its return loss shown in Figure 9. The approximate bandwidth
of the system 2.8493GHz and its current density shown in Figure 10 which is 801.4 A/m?
. SAR of the system is 3.15*10° is Shown in Figure 11 .Brain with tumor model is shown
in Figure 12. Reflection coefficient of the system is shown in Figure 13. it is clear that
losses is decreased when the brain model is subjected to the tumor that because of Iess
current signals reflected due to tumor in the brain. Current density with tumor is sh
Figure 14 is 961.2A/m*SAR of the brain phantom model with triangular shape
shown in Figure 15 that is 3.069*10°all the results can also be verified fro@

and Table-2.
3.1. Detection of Tumors by Three Parameter Simul sy @

a. Current density is higher in the brain model @ s the presence of
tumor clear from Figure 10 and Figure 14.

b. SAR of the system with tumors is slight creased i ect the presence of tumors
clear from Figure 11 and Figure 15, also om tab d table 2.

c. Return loss of the system with ecreas ue to less number of reflected
waves comes out due to the tumors i rain, the Figure 9 and Figure 13.

Future work is suggested to more ¢ brain model. One can use the
multilayer brain model to app he re of the brain phantom model. It can be

easily seen that the return lo are decrex ith tumor, and it detect the presence of
tumor and current densit ith tumo ased because of the presence of the tumor

and SAR of the syst y sllghtl uced with tumor also indicate the presence of
the tumor in the b

The Novelty ork d |s research paper is this system is capable for brain
tumor detec ree d rameter simultaneously.
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