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ABSTRACT 
This abstract provides an overview of textile antenna design, which involves the incorporation 
of textile materials with antenna technology to create flexible and wearable antennas. The 
design process, including material selection, shape, size, and performance evaluation, is 
discussed. Various textile 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 (felt ). 
KEYWORDS:Antennas, e-textiles, multi-in multi-out (MIMO), wearable antennas, linear 
polarization, Proxmity feeding. 
  
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. 
Owing to the mobility of a wearable antenna and the unpredictable body-centric 
communications environment, dual-polarization antennas are essential for both 
communications and energy harvesting. The proposed antenna utilizes dual ports for both off-
body communication and energy harvesting from horizontal and vertical polarizations. In 
Internet of Things (IOT) networks, the power required by the sensors to communicate with the 
peripherals is provided by the energy harvesting. It transmits single or multiple wave  
forms carrying both information and power to wireless “edge” nodes. As the proposed antenna 
is aimed at wearable applications, the specific absorption rate (SAR) of the transmitter port will 
be simulated. Based on the proposed antenna’s performance, SWIPT antennas can be adopted 
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for MIMO applications, significantly reducing the complexity of future battery-free networks 
for both wearable and non-wearable applications. 
 
2. LITERATURE REVIEW 
After a survey, we have decided to do a project based on textile antenna. Textile Antenna which 
uses the Textile materials are used 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 two ports which helps in simultaneous power and 
information transfer. As of now the designed antenna is operated in at 1.6 Ghz and 2.8 GHz 
respectively. The substrate used is felt. 
The feeding mechanism involved in this design is proximity feed for both the ports. There is 
port isolation between the orthogonally placed feeds. 
The textile antenna has been chosen due to its applications such as it can be operated while 
wearing the antenna. As the substrate used is textile, the is no need to worry about the breaking 
of antenna and it’s durable and rigid. 
 
3.1 SELECTION OF SUBSTRATES 
The conductivity compares favorably against inkjet printed antennas on Textiles and is easier 
to apply to various substrates. We have used  felt here due to its insulating properties and its 
water repellent and Its is soft and flexible. It is a durable material that can withstand wear and 
tear, making it suitable for use in various applications. Felt 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 felt 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 

Dimensionalnotation Values Dimensional notation Values 

A 100.0 mm G 16.0 mm 

B 70.0 mm H 2.5   mm 

C 50.0 mm I ( Skin ) 2.0           mm 

D 35.0 mm J ( Fat ) 8.0             mm 

E 30.0 mm K ( Muscle ) 23.0         mm 

F 22.0 mm 

 
The chosen antenna is Textile antenna with two ports which helps in simultaneous power and 
information transfer. The feeding mechanism involved in this design is Proxmity feeding. 
This textile antenna has been chosen due to its applications such as it can be operated while 
wearing the antenna.   
 
3.3  S – PARAMETERS: 

 
3.4 VOLTAGE STANDING WAVE RATIO         (VSWR): 
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 3.5  ENVELOPE CORRELATION COFFICIENT (ECC): 

 
3.6 RADIATION PATTERN: 

 
               
3.7 GAIN: 
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3.8 DIRECTIVITY: 

  

 
 
3.9 SPECIFIC ABSORBTION RATE ( SAR ): 

 
      
SAR= 0.448 w/kg at Frequency= 1.675 GHz 
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SAR =0.135 w/kg at Frequency= 2.803 GHz 
 
CONCLUSION: 
In this paper, a dual-band two-port textile antenna has been proposed for SWIPT applications 
in MIMO  The first antenna designed for simultaneously harvesting power and communicating 
over two orthogonal polarization. Owing to the hybrid feeding approach using proximity 
coupling for the 50 dB as base impedance. The antenna maintains at least 10 dB port isolation 
for all ports in both small and large-signal measurements, and up to 37 dB isolation between 
the communications ports. The antenna achieves 30 MHz bandwidth around 1.6 GHz and it 
achieves 60 MHz bandwidth around 2.8 GHz and maintains an S11 < −10 dB while conforming 
to different body parts as well as when used in proximity with other wearable.  
The antenna maintains a simulated gain around 5 dBi, inclusive of mutual coupling and a 
directivity around 9 dBi. For off-body communications, the proposed antenna compares 
favorably with reported dual-band wearable antennas. 
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