
 

 

 

 

 

মা আৰু দেউতা,  

দতামাল াকৰ চৰণত উচ্চৰ্ গা কৰৰল া 

I dedicate this thesis to my 

‘MAA’ and ‘DEUTA’  

 

 

 

 



Preface 

Wearable antennas, being at the core of the body centric communication system, 

has enticed a significant volume of research in the recent decade. These antennas, 

essentially are characterized by their conformability, compactness, and 

comfortability. In addition, it is desirable that the antenna’s performance is least 

affected by bending and electrically isolated enough from human body to avoid 

the mutual adverse effects.  

      

In the present study, a robust wearable antenna is designed and fabricated on a 

“modified” silicone substrate with improved adherence to copper sheet. The 

developed substrate exhibited a permittivity of ~2.12 and a loss tangent of ~0.02 

at 10 GHz. A simple rectangular microstrip patch antenna designed on the 

substrate shows reliable performance with consistent minimum gain of 7 dBi, a -

10 dB impedance bandwidth  > 5.8% and a minimum directivity of 12 dBi when 

tested on three different bending curvatures. Mitigating the detuning effects of 

bending is a challenge that has been addressed using a self-compensating type 

technique without the requirement of any external auxiliary component. The 

antennas demonstrated a frequency compensation of ≈ 35-50% with trivial effects 

in the radiation performance.  Study of the effect of human body on the antenna 

performance is carried using in-lab developed numerical and realistic phantoms. 

The resonating and radiation performance of the antenna is evaluated on 

phantom of three different sizes as well as for two bending planes which 

revealed marginal effect on the performance of the developed antenna. The 

resonant frequency is detuned by a maximum of ~1.5% as compared to the 

antenna tested in free space along a radiation gain of a minimum 6.6 dBi. The 

experimental findings are ratified by simulated electric field and surface current 

analysis. Isolation from the human body through reduction of back radiation is 

demonstrated by using lossy dielectric shield based on expanded graphite.   The 

shield aid in reduction of penetration electric fields inside the phantom and 

increasing the front-to-back ratio by a maximum of 76% along with consistent -10 

dB impedance bandwidth, directivity and gain.    
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ρ Mass density 

g Acceleration due to gravity 
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′  Real part of complex permittivity 
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𝑡𝑎𝑛 𝛿  Dielectric loss tangent 

휀𝑒𝑓𝑓 Effective permittivity 
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B Inter-groove distance 

E Electric field vector 

S11 Scattering parameter (reflection) 
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