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ABSTRACT 
A wideband antenna is designed for tumor detection at ultra-high frequency (UHF) and super-high frequency 

(UHF) band. The antenna is designed to have a wideband and unidirectional performance. The antenna design is 

simple micro-strip patch antenna with dimensions of 60 × 60× 1.6 (mm). The tested antenna achieves a 

fractional bandwidth 8GHz (2–10 GHz) at 10-dB return-loss reference. The antenna in addition to a microwave 

transceiver type and an adjustable platform are then used to brain tumor detection system. The wide operating 

bandwidth, unidirectional radiation and detection viability are merits of the presented antenna. 
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I. INTRODUCTION 
Now a day’s use of microwave frequencies 

is increased in various wireless, communication, 

biomedical, etc. applications. High microwave 

frequencies also can use in biomedical applications. 

In microwave imaging technique. In that technique 

antenna is used and antenna play important role. 

Using antenna we can make or build portable medical 

diagnostic tools at low cost and use easily. In 

microwave imaging techniques electrical properties 

between healthy and unhealthy tissues are compared. 

Microwave image can be understood as "seeing" an 

object's internal structure by means of 

electromagnetic fields at microwave  (300MHz-

30GHz),  millimeter  wave  (30GHz-300GHz)  and  

THz  frequencies  (300  GHz- 

3THz). Microwave based tumor detection 

systems require antennas operating within the wide 

super-high frequency (SHF) band (0.5– 40 GHz) for 

the required penetration in the human body. 

However, the physical size of antennas operating in 

this frequency range will be large. So, the designed 

antenna should provide directional radiation for the 

efficient use of the allowed microwave power and to 

minimize the interference from nearby systems and 

objects. There are several types of antennas proposed 

for SHF medical applications. However, those 

antennas either have omnidirectional radiation or 

wide operating bandwidths. 

In this, a simple microstrip patch antenna is 

designed that has a wide operating bandwidth. To 

increase the bandwidth circular patch is used. The 

antenna is then tested to ensure its wide operating 

bandwidth and unidirectional radiation. The antenna 

is then connected with a compact microwave 

transceiver and an adjustable platform to build a 

microwave system for tumor detection. The antenna 

radiation firstly tested on an artificial phantom of the 

human torso. We can see the changes in the electrical 

properties of tissue affected by diseases such as 

cancer compared with the same type of healthy 

tissue. Different studies show that tumors can have a 

10-20% greater permittivity than the surrounding  

healthy tissue. The final design achieves a wide 

operating bandwidth in the range of 2-9 GHz and 

moderate unidirectional radiation. 

 

II. ANTENNA DESIGN PROCESS 
The evolution process of the antenna begins 

with Antenna shown in Fig. 1, which designing a 

simple circular microstrip patch structure with 

dimension of 60×60×1.6 (mm)(l×w×h). The antenna 

uses a square FR4 substrate with dielectric constant 

of 4.4, thickness of 1.6 mm. Ground plane and 

circular patch is on the top layer. Two squares on top 

layer are ground planes. The resonant frequency of 

the structure can be roughly estimated from �� = � / 

[�√2 (��+1)], where C is the speed of light and �� 

is the relative permittivity of the substrate. The 

antenna is fed by a microstrip line and width of the 

feeder is 2.38 mm for 50Ω impedance. Antenna is 

transceiver type. Signal transmitted and received by 

same antenna. 

 
Fig.1 Antenna Geometry 
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Antenna designed using the HFSS software 

in 1-10 GHz frequency after designed we check the 

simulated result. S11, VSWR performance of the 

antenna is shown in fig. 2. The antenna operates 

across the band 1- 10 GHz and above with VSWR 

less than 2. After software design and checking 

simulated result antenna is fabricated. The result of 

fabricated antenna checked using vector network 

analyzer (VNA).We get the VNA result is near about 

simulated result are shown in fig.3. Measured S11 get 

7 GHz bandwidth 2 – 9 GHz and VSWR is in 

between 1 to 2 in that frequency band. 

 

 
 

(a) S11 

 
(b)VSWR 

Figure-2. Simulated Result- (a) S11 and (b) VSWR 

 

 
(a) S11 
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(b) SWR 

Figure-3.Measured VNA Result- (a) S11 and (b) SWR 

 

 

So, by checking the simulated and 

measured result of designed antenna. This antenna 

can use in biomedical applications such as tumor 

detections and other diseases. Because 1-10 GHz 

frequency band is used in tissue detection 

application. Tumor detection is cancer tissue or 

tumor tissue compared with the same type of healthy 

tissue. Using antenna we can detect the problems or 

diseases in human body in minimum time at low 

cost. Antenna plays important role in detection 

system. So, unidirectional and wide bandwidths 

antenna is required for detection. 
 

III. CONCLUSION 
A circular patch antenna that has a wide 

operational band and unidirectional radiation has 

been presented. It includes parasitic patch structures 

and is designed to operate within the UHF and SHF 

band as needed for tumor detection. A prototyped 

antenna with the size of 60×60×1.6 (mm) shows a -

10dB operating bandwidth of 7 GHz (2 – 9 GHz). 

The antenna can used to build a tumor detection 

system by including a transceiver and an adjustable 

platform. Using this antenna we can test on an 

artificial human torso emulating the cases of healthy 

and tumor tissues. The obtaining results indicate the 

feasibility of the system in detecting early tumor. 
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