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Abstract. This paper presents a single-element antenna designed using a jute 

substrate material. Measured dielectric parameters of the jute material are con-

sidered to design the antenna. The shape of the antenna element is considered 

circular. A circular-shaped defective structure is introduced at the upper portion 

of the antenna element to achieve wide operating bandwidth. The antenna oper-

ates over the frequency range from 2 to 4 GHz including the WLAN (2.4-2.485 

GHz) and Wi-MAX (3.2-3.8 GHz) applications bands. The antenna provides a 

maximum gain of 2.6 dB and maintains more than 96% efficiency throughout 

the whole working band.. 
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For wireless application area antenna is very vital. Narrowband antenna for WLAN and 

WiMAX applications is also important. The magnetic band gap (EBG) architecture of 

the antenna, which has the potential to reduce the coupling, increases the antenna's 

significant properties. This is being acquired while equally being submitted to a line 

feed calibration and technical indicators. For use in a specialized field, a jute antenna 

might be extremely important. Different published articles describe different antenna 

structures. An antenna with an operating frequency of 2.01 to 3.92 GHz, with a 

fractional bandwidth of 64.42% is described. It meets the radio bandwidth requirements 

of the WLAN (2.35–2.5 GHz) and WiMAX (3.2–3.85 GHz) bands, with minimum port 

isolation revised to around 29 dB across the full application spectrum [1]. That phased 

small, high-port isolation, wearable MIMO antenna for ultra-wideband (UWB). In 

order to optimize the port isolation properties, the created structure is made of denim 

material with the antenna positioned in a "8" shape and partially connected to a partially 

suppressed ground structure. The antenna has a port isolation of greater than 26 dB over 

the entire UWB frequency range, and it spans a frequency range of 2.74 to 12.33 GHz 

(approximately 127.27%) [2]. An investigation to enhance the decoupling between the 

elements of a compact wideband MIMO antenna is communicated in this 

communication. A microstrip neutralization line (NL) is designed on the top side of an 

antenna surface to enhance the port isolation [3]. Directed mobile broadband 

communication for commercial and insulator polyester textile material has been 

researched under flat and bent positions [4]. Relying on a monopole construction, this 

antenna continues evaluation. Two triangles and a few perpendicular slots were sliced 

into the radiation patch's top surface and forehand corners, respectively, to provide an 

ideal ultra-wideband bandwidth. Conductive copper elements and polyester fabrics, 

which are widely accessible, are utilized to reciprocate the antenna. [5]. The 

manufactured prototypes are thus perfectly suited to those needs because flexible parts 

are required in wearable applications so that they may fit to the curvature of body 

systems. Based on the theoretical underpinnings of the experiment, the antenna 

prototype may achieve a gain of 2.9 dBi and a frequency of 1.09% between 1.198 and 

4.055 GHz. The on-phantom measurements additionally demonstrate that the achieved 

gain and operational spectrum of the antennas are all very weakly influenced by the 

presence of a nearby humanoid. The antenna records the regeneration of a bone fracture 

created by a body-imitating phantom but uses a size-variable blood strip. The antenna's 

time domain reflection coefficient considerably fluctuates with the size of the crack 

produced, showing the validity of the antenna for such use scenarios in microwave 

medical imaging. In this precise manner, a four-port multiple-input multiple-output 

(MIMO) arrangement using a low-profile, tiny ultrawideband (UWB) antenna is 

suggested [7]. These Massive MIMO components are arranged in a cuboidal 

configuration around a polystyrene block. An inverted shift L-shaped design enables 

decoupling between the antenna parts. This structure has carved slotted Y-shapes and is 

based on a surface that selects frequencies. A square enhanced in terms of 32361.5 

mm3 dimensions and a square spiral parasitic architecture that promotes impedance 

matching over the targeted frequency spectrum are utilized to achieve input impedance 

matching over the band. The antenna array antenna elements [8]. The so-called three-

dimensional (3-D) UWB-MIMO system achieves effective impedance close to 20 dB 

and good impedance matching. Whenever a planar arrangement of four elements is 
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unachievable because to restrictions, the concurring arrangement is suitable as 3-D 

system-in-package applications [9]. Regarding wearable applications, a new small, low-

profile multiple-input, multiple-output (MIMO) antenna slotted with a defective ground 

structure (DGS) is proposed. To create the antenna, two star-shaped copper film 

elements are bonded to a denim substrate. It runs on a certain frequency. It runs 

between 3.35 and 4.12 GHz and 6.07 and 11.67 GHz. The antenna provides notch 

properties for the whole WLAN (2.4-2.485 and 5.15-5.85 GHz) [10]. So, this study 

offers a flexible, wearable, ultra-wideband antenna with a tiny notch band that is 

constructed on a denim substrate. The analysis of the developed antenna reveals that its 

operating frequency range is (S11 10 dB) in the 2.4-4.2 GHz and 5.86-10.7 GHz bands, 

with notch qualities in the telemetry/mobile communications (4.4-4.99 GHz) and 

WLAN (5.15-5.85 GHz) bands[11]. So, we really have to design an antenna that could 

operate in the 2.45 GHz WLAN band all the while encompassing the 2.8 to 3.6 GHz 

frequency range. This antenna functions at an intermediate frequency of 2.45 to 3.8 

GHz and is shifted for phased WLAN bands application. This is why, by just using 

DGS, radiated circularly defective nature phased at various parameterized functions. 

For wearable antennae, DGS is used to enhance the higher voltage. The improvement is 

a big enough boost to use DGS all the time. 

II. Antenna Design 

The top/back views of the designed antenna are shown in Fig.1. The un-

loading antenna protects against the antenna's unbounded nature, which 

is designed in a systematic way. The material is jute, which is both 

wearable and biodegradable. Jute has a loss tangent of .007 and a dielec-

tric constant of 1.79. The substrate's measurements are 32mm x 18mm x 

1.4mm. The isolation is produced by joining a single channel to its ca-

pacity, giving rise to a cuboidal shape which is both possible and natu-

ral. Combining a few inclined cells creates the unit entity. A cell that is 

susceptible to this duplicates the nature of the possible radiation. Ac-

cording to nature references, the ground plane of the patch is constructed 

as DGS, which greatly increases some potential gaps, making it an ani-

sotropic material. This antenna parameterized the feasible types of pat-

terns. Thus, phased creates symbolical characteristics. This creates abso-

lutely from the flexible antenna related to the parameterized. 
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Fig.1 (a) Top view of the antenna, (b)  Back view of the antenna 

 

When, in the case of Lf in terms of 32 mm in radii section, that cuboidal in respect, 

cuboid respectively that the parametric length, equivalent to traversal respective in 

terms of difference of d1 and d2. Then, using DGS the antenna is in good causes of the 

optimization of antenna. Thus, the result leads to quite the necessity of getting the 

perfect frequency range of 2.45 GHz. Toward the getting desired frequency result of 

2.45 GHz. 

                                            
Table 1 Antenna Parameters

 

Dimensions Lf Ls Lg 

Length (mm) 32 18 1.4 

Dimensions Wf Ws d2 

Length (mm) 20 18 4.2 

Dimensions  d1   

Length (mm) 3.2   
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III. Simulated Results and Analysis  

 

Thus, figure 1(a) shows that several parameters of the antenna can affect the 

antenna performance. A parametric study is performed by changing the length 

according to the respect dimension change. Then, the Peak Realized Gain (dB) is an 

azimuthal position of the gain, thus azimuthal position continues of relative nature. 

Thus, regarding nature, created resulted from gain vs efficiency regarding 2.6 GHz, 

that resultant peak realized gain according to the nature frequency sampling causes 

the frequency cancellation. 

 
               

 

                 Fig.2 Peak realization gain vs frequency 

 

 
 

                 Fig. 3. S11 of the antenna 

 

Then, the gain of antenna feasible types in 2.8 dBi, that's regarding nature 

rephrasing the types of feasibility in terms of gain related to frequency. Thus, gain 

about passive characteristics of antenna simulation. This simulation continues to 

resultant the perspective of the phase. This phase shift considers the aspects of the 

azimuthal angle rendering the phased gain. Such that, this resultant symbolizes the 

consequent gain of  S11 vs. frequency. 

 

306              A. Roy et al.



                

IV. Radiation Pattern  

 

The current scattering at different frequencies, such as 2.4 GHz and 3.8 GHz, is investigated 

for the antenna prototype. Zero-degree phases are reflected for all current distributions. Figure 

4 displays all these current distributions. It is observed from the figure that 2.4GHz feeding 

characteristics nature related to face shift creating feed line-related nature of other frequencies 

such as 2.4 GHz and 3.8 GHz. These frequencies resulted from this Cross-Pol and Co-Pol 

band-restricted E-plane and H-plane resultant feed line restricted in 2.4 GHz. This frequency 

shifted towards this step. Following, the E-plane and H-plane at 3.8 feasible starting in the 

process of corrugated spatial terms of emphasizing the field of nature, thus sequence interim at 

E-plane Co-pol and Cross-pol sequencing these, totally interact each other phase shifting recur-

ring point to point coincidence point of time. Thus, simultaneously resultant phases correlated 

with each other like, for each type of radiation pattern measure, that will be feasible that, in 

every respect of cumulative, resulted in respect this scenario, then these result outcomes of 

feasibility. 

 

                           V . Conclusion 
 Thus getting the result from this antenna, thus the antenna receives the perfect gain and 

antenna efficiency of 95%, and the antenna receives perfect cross and co polarization. Those 

cross and co-polarization results are feasible at those two frequencies 2.4 GHz and 3.6 GHz, 

thus two intermediate frequencies result in matched results to feasible data types created result-

ed from that circularly defected element creates the gain enhancing, that gain enhancing result 

feasible towards the feasible nature of the cumulative result outcomes to prove WLAN/Wi-Max 

application. Thus, result impedance is near the application band. 
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