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ABSTRACT 
This abstract provides an overview of wearable antenna design, which involves the 
incorporation of wearable materials with antenna technology to create flexible and wearable 
antennas. The design process, including material selection, shape, size, and performance 
evaluation, is discussed. Various wearable antenna designs and potential applications are 
presented, along with the challenges and future directions for research. 
we can monitor the parameters of antenna such as efficiency, bandwidth, radiation pattern, and 
gain for substrate (Denim). 
KEYWORDS: Textile antenna, Ultra-Wideband antenna, Wearable technology, medical 
imaging. 
 
1. INTRODUCTION 
An antenna is an electronic device which converts electric power into radio waves, and vice 
versa. It is usually used with a radio transmitter or radio receiver. 
In transmission, a radio transmitter supplies an oscillating radio frequency electric current to 
the antenna's terminals, and the antenna radiates the energy from the current as electromagnetic 
waves (radio waves). In reception, an antenna intercepts some of power of electromagnetic 
wave in order to produce tiny voltage. 
Microwave imaging has been widely employed in medical field to visualize the interior of 
human bodies and to detect diseases. These diseases may be tumors, bone fractures, brain 
strokes. Unlike conventional methods such as magnetic resonance imaging (MRI), computed 
tomography (CT), which suffers the disadvantage of ionized radiation and high cost. 
Microwave imaging involves transmitting RF signals into the tissues and receiving 
backscattered signals to reconstruct images of inner- body. 
Furthermore, wearable technologies which allow to be worn directly on bodies as these 
technologies offer many advantages as continuous health monitoring with low energy 
consumption. 
The major advantages of wearable antennas are low cost, low maintenance. Textiles are utilized 
as substrates. Low relative permittivity(εr) and thin thickness(h) all results in increased antenna 
performance.  
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2. LITERATURE REVIEW 
After a survey, we have decided to do a project based on wearable ultra-wide band antenna. 
wearable antenna which uses the Textile materials as a substrate material or conductive 
material that is part of clothes. Textile materials generally have very low dielectric constant 
which reduces the surface wave losses and improve the impedance bandwidth of the antenna. 

 
3.METHODOLOGY 
The chosen antenna is textile antenna with 3 parallel slots and 2 triangles are cut in corner 
edges of substrate to reduce the size of antenna and to get an ultra-wideband frequency. 
 
In the following subsections outlines the antenna design workflow. The design and its 
optimization before production is part of the scope. The subsections below specify the 
materials, stages involved in this research project. The design’s approach also included the 
appropriate design. 
 
3.1 SELECTION OF SUBSTRATES 
As it is a wearable device the material chosen must offer high flexibility, wide bandwidth, and 
mechanical resistance. We have used Denim here due to its insulation properties and Its is soft 
and stretchy. It is a durable material that can withstand wear and tear, making it suitable for 
use in various applications. Denim has good sound-absorbing properties, making it suitable for 
use in acoustic applications, such as in recording studios and concert halls. 
Overall, the characteristics of Denim substrate make it a versatile material that can be used in 
various applications, including fashion, construction, and industrial settings. 
 
3.2 ANTENNA DESIGN 

 
Antenna Front view 
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Antenna Side View 

 

Dimensional 
notation 

Values 
Dimensional 
notation 

Values 

A 
70.00 
mm 

G 
9.25 
mm 

B 
50.00 
mm 

H 
1.5 
mm 

C 
24.50 
mm 

D 
10.00 
mm 

E 
1.50 
mm 

F 
19.91 
mm 

 
In the design few parallel slots and two triangles are cut at the bottom corners and top edge of 
the patch to achieve an optimized ultrawideband bandwidth and to reduce size of antenna.  
This textile antenna has been chosen due to its applications such as it can be operated while 
wearing the antenna.   
3.2 ANTENNA DESIGN AFTER BENDING ANALYSIS: 
RADIUS: 25 
 
3.3  S11 – PARAMETERS: 
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S11 before bending 

 
S11 after bending for radius : 25 

3.4 VOLTAGE STANDING WAVE RATIO         (VSWR): 

 

 
3.6 RADIATION PATTERN: 

 
3.7 GAIN: 
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3.8 DIRECTIVITY: 

 
CONCLUSION: 
This project presents the design of wearable ultra-wide band antenna for microwave medical 
imaging applications. The proposed antenna is based on monopole structure, where few parallel 
slots and two triangles are cut at the bottom corners and top edge of the radiation patch; to 
achieve an optimized ultrawide bandwidth and to reduce size of the antenna. Microwave 
imaging offers an alternative option to monitor in vivo abnormalities in affordable, fast and 
non-ionizing manner. This technique involves transmitting radio-frequency (RF) signals into 
body tissues and receiving the backscattered signals from different locations to reconstruct 
inner body images. The antenna is used to monitor the recovery process of a bone fracture that 
is emulated by a body-mimicking phantom with size varying blood strip. The time domain 
reflection coefficient of the antenna varies significantly with size of the fracture introduced, 
which demonstrates the applicability of the antenna for such use scenarios in microwave 
medical imaging.  
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