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Abstract

In order to restrict work and assets, wearable objects are being developed, such as material
antenna, which are capable of observing, warning, and seeking attention when a medical clinic
emergency arises. The ultra wideband antenna in the proposed work uses material as a substrate
and is intended specifically for medical applications. This study accounts for two ultra-wideband
(UWB) planar monopole antennas. The antennas were designed with wearable applications in
mind. Frameworks that have been worn out need to be adaptable and impact-resistant. While
radiators were made of copper tapes, the substrates for the proposed antennas were made of
trousers. In this article, it has been discussed how antennas have been recreated and estimated
displays in terms of return misfortune and radiation designs. Because of its improved features,
such as minimal cost, high information rates, low energy requirements, high operating bandwidth,
and radiation proficiency, UWB is the most sought-after invention by businesspeople and
academics. The key research area in antennas for body-driven correspondences is the wearable,

texture-based antenna.
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1. Introduction

The term "ultra-wideband™ (UWB) indicates that the signal or framework has a very wide
bandwidth. High information rate, low cost equipment options, multipath resistance, and
simultaneous precise running (object area) and quick correspondence are all features of UWB
frameworks. Prior to its commercialization, UWB technology was primarily developed for use in
military radar systems. With its method of dispersing signal throughout a large spectrum of
frequencies rather than broadcasting on specific frequencies, UWB innovation is currently

revolutionising the distant business and rivalling narrowband innovation.

The so-called UWB remote installed networks (UWEN) initiative is attempting to build low rate
frameworks for geographic and subsequent applications. This application focuses on improving
the security of material goods, helping us locate our keys, keeping track of our children, and
helping us locate people in emergency situations. It also keeps track of people participating in
sporting activities like cross-country skiing and games and remembers firefighters who have
consumed a building. The main concept is to support transmitted low power UWB devices,
information from clients delivered to fixed hubs, and the exchange of signal season of appearance

data that enables determining the location of the device.

The majority of materials have a very low dielectric constant, which lowers surface wave
calamities and increases the impedance bandwidth of the antenna. Material antennas are truly
larger in proportion to high dielectric substrates. The majority of the time, materials are divided
into two groups: synthetic strands and natural filaments. A subclass of artificial strands that are
polymer from their atomic structure is manufactured fibre. Using the mathematical reproduction
programme CST microwave studio and other programmes like FEKO, it is possible to determine
the important characteristics of the antenna, such as the return error termed S11, gain, and radiation
example. Recently, potential outcomes of integrating fully autonomous devices with the material
have emerged. Full success, in any case, won't be reached until all associated components,
including antennas, have been converted to 100% material materials. Thus, a patient-

accommodating independent suit can be obtained by implanting antennas in articles of clothing.
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The use of implanted material components also ensures that the suit may be cleaned and reused
properly. However, the Government Communications Commission (FCC) approved the
commercial use of recurrence bands from 3.1 to 10.6 GHz for ultra wideband (UWB) frameworks
in 2002. UWB transmission antennas can have a larger battery and don't need to emit or deliver a
strong signal to the recipient. By combining wearable technology with UWB innovation, a UWB
antenna using only natural materials, with wool as the substrate, is created. The current work is
seen as being equipped to meet the important needs of wearable electronic gadgets, such as being
robust, consumes less measure of force, and is comfortable to wear, unlike previous material

antennas.

Wearable component wearable body region organisation (WBAN) or wearable body sensor
organisation. The main component of WBAN, which is typically wearable or embedded, is the
foundation for patient-focused medical care applications. Both clinical and non-clinical
applications of wearable WBANSs are taken into consideration. The WBAN technology offers a
unique opportunity for simultaneous universal medical care and wellness monitoring in
ambulances, trauma centres, hospitals, residences, and support for people with disabilities.
Concern regarding the safety of wearable technology has grown in recent years across a wide range
of applications, including clinical, recreational, and military ones. Wearable and conformal
antennas allow for remote correspondence from or to the body in WBAN.

2. UWB Requirements and Design Parameters

Given the many assessments made to rate the presentation of UWB, the UWB framework should

provide:

¢ High addition transmissions pointing in the right direction
e Reduced profile

e Impedance coordination with large working bandwidths

e Excellent transmission efficiency

e Examples and gains for stable transmission

e Trustworthy gathering slows
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The UWB antennas' source pulses and design considerations are also based on move capabilities,

framework expertise, S borders, bunch postponement, and consistency.
2.1. Design parameters for UWB wearable antenna

Radiation design, directivity, gain, sending power, input impedance, radiation obstruction,
identical level, bandwidth, bar width, polarisation, front-back proportion, bit error rate, return
unluck, warm clamour, reflection co-effective, and proficiency are the boundaries that must be
taken into account when planning the conventional antennas. The additional constraints to be
established while designing UWB antenna for wearable applications include move capability, way

misfortune, bunch delay, loyalty, and others.

Selecting the substrate is a key concern when designing wearable antennas. The substrate materials
chosen for adaptable and wearable antennas are often materials or plastics. Due to the water
content, the material experiences caught air, has a low relative permittivity (2), and has inconsistent
electrical properties. Even if the permittivity of plastics, such polypropylene, is relatively relative
to that of the material, wearing them close to the skin is not recommended. Neoprene is a material
that is typically used in clothing as well as scuba diving suits. It is sturdy, has excellent thermal
characteristics, permittivity greater than 4, and is generally reliable in thickness. In this way, it has
been determined to be a good option for wearable antennas.

Fluid Precious stone Polymer (LCP), with its versatility, light weight, low risk component, and
low cost attributes, is a viable candidate. LCP is a natural substrate that can be recycled and has a
stable relative dielectric across the whole radio frequency (RF) range. The very low water retention
component of 0.004 and the very low dispersal factor of 0.002 make LCP the best option for
circuits operating in extreme situations. In the open writing, UWB antennas for body-driven distant
communication have been thoroughly investigated. In any event, there hasn't been much written
about conformal antennas, especially about the bowing effect for UWB body driven

communications.

3. Design of proposed antenna
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Material antennas are most useful when they are incorporated into clothing, according to common
sense. The integration of such an antenna structure into a salvage specialist's article of clothing
isn't hindering for the tasks being performed because this can be done efficiently and without
pretence. Planar design, adaptable conductive materials in the fix and ground plane, and adaptable

dielectric materials are thus the core criteria of wearable antenna planning.

Table: 1. Constructed Parameters.

Material Values
Thickness, H [mm)] 2
Relative Permittivity () 2.6
Loss Tangent 0.034

0.034

Thickness, H [mm] Relative Permittivity (g) Loss Tangent

Figure: 1. Constructed Parameters

A better strategy has been suggested and looked at in this essay. The circumstance was used to
define the suggested plan's boundaries, such as the sweep (a) of the emanating component (1). An
is the roundabout fix antenna's range in millimetres, r is the substrate material's overall

permittivity, and fr is the reverberation frequency in GHz.
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Figure 1 depicts the proposed antenna's current condition. Although the level of the substrate is 3

mm and the level of the conductive sheet is 0.03 mm, 0.1 mm is usually the upper limit. The
suggested antenna's rear face and front face components are shown in Figure 1. A waveguide port
is used to connect the sign to the antenna in Figure 1, which is depicted below. The ground plane
of the proposed antenna is constructed from copper tape that has a 0.03 mm thickness. The CST
Microwave Studio programming was used to create the reproductions, and antenna characteristics

were taken into account.

87.94

frEx

i =

4. Results and discussions of proposed antenna

4.1. S parameters and VSWR of desired antenna

Following recreation in the CST studio Table 2 provide us with the gain and S11 boundaries at the
desired frequencies. Additionally, the absolute effectiveness is also determined from the replicated
results of the desired antenna.

Table: 2. Designed Parameters

Substrate thickness [mm] 4
Substrate dimension [mm)] 50 x 50
Patch radius [mm] 13
Partial ground plane [mm)] 40 x 36
Upper Circular slot radius [mm] 5
Center Square slot dimension [mm] | 5 x5
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Microstrip feed line 36 x2.3

4.2. Radiated power and total efficiency of desired antenna

The result of reproducing desired antenna is emitted power that is delivered at various frequencies.
Absolute productivity is provided at various frequencies, and in addition, Table 1's efficacy results

are also included for this figure. These plots can be used to achieve all of the perceptions.
4.3. Directivity of desired antenna

The unidirectional plot at 3.64 GHz, 9.92 GHz, and 14.829 GHz for recurrence. The example is
changed from a unidirectional example to a fan-out design, and at repetition rate 19.48 GHz the
example turns completely directional with its side curves. At repetition rate 19.48 GHz, this
antenna can be used wherever a directional antenna is needed, such as in highlight point

communication with the station and with other users or clients who use the station as their base.

5. Simulated and Measured Results

Figure 2 displays a comparison of the reproduced and estimated effects on the suggested material
antennas return misfortune and bandwidth. The capacity of the material to adapt, creation
resilience, stickiness, temperature influence on cotton, as well as the usage of three layer stack
cotton texture without holding specialist, are the causes of the tiny difference between the
replicated and estimated results. Nevertheless, a good relationship can be seen between the

recreated and estimated results.
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simulated results

measured results

Figure: 2. On the vector network analyzer, a comparison of the desired antenna's measured and

simulated results is made.

Table: 3. comparing the outcomes of simulations and measurements.

Simulated Results Measured Results

Su Frequency Su Frequency

(dB) (GH2) (dB) (GH2)
First deep -36.78 4.46 -23.454 5.23
Second deep -37.88 8.83 -17.820 8.60
Third deep -30.22 13.72 -34.321 12.02
Fourth deep -31.32 18.57 -36.352 16.88

6. Conclusion

It has been assumed that a material substrate is used to create a wearable antenna with major

applications for viewing a human body and information transmission capabilities. The wearable

antenna is useful for off-body communication in private region organisations. Since the produced

wearable antenna is directional in nature and accommodates its property for military applications,
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it may be used for wearable remote body area network sensor applications in the military. The

proposed antenna plan is suitable for wearable applications since it includes a fractional ground

plane, altered round fix, and pants substrate material. To hide the benefits of the dress, a second

layer of pants material was placed at the highest point of the small strip feed line. Effective creation

and estimation were made for the suggested antenna arrangement. The proposed antenna has a

constant rise, high proficiency, and uniform radiation design over its whole recurrence band,

according to the simulated and estimated results.

7. References

1.

A. Fort, C. Desset, P. D. Doncker, and L. V. Biesen, “Ultra wideband body area propagation:
from statistics to implementation,” IEEE Transactions on Microwave Theory and Technique,
vol. 54, no. 4, pp. 18201826, June 2006.

B. Allen., M. Dohler., E. Okon., W. Q. Malik., A. K. Brown. and D. J. Edwards. Ultra-
wideband: antennas and propagation for communications, radar and imaging. Chichester,
UK: John Wiley & Sons, Ltd, 2006.

D. Guha. and Y. M. M. Antar. Microstrip and Printed Antennas. Chichester, UK: John Wiley
& Sons, Ltd, 2010.

D. Thompson, O. Tantot, H. Jallageas, G. Ponchak, M. Tentzeris and J. Papapolymerou,
“Characterization of Liquid Crystal Polymer (LCP) Material and Transmission Lines on LCP
Substrates From 30-/10 GHz,” IEEE Transactions on Microwave Theory and Techniques,
Vol. 52, No.4, pp. 1343-1352, April 2004.

D. Thompson, O. Tantot, H. Jallageas, G. Ponchak, M. Tentzeris and J. Papapolymerou.
2004. Characterization of Liquid Crystal Polymer (LCP) Material and Transmission Lines on
LCP Substrates From 30-110 GHz. IEEE Transactions on Microwave Theory and Techniques.
52(4): 1343-1352.

Hoagland H.; Morrow B. 2000. Using rainwear as switching jackets: a reasonable solution

for electric arc exposure. Industry Applications, IEEE Transactions on. 36(5): 1241-1246.

354 |Page



AIRO JOURNALS

7.

10.

11.

12.

13.

14.

15.

- . Volume:1  Issue3
r Peer Reviewed
AI . L March 2022
Multidisciplinary Impact Factor:5.7
International o .
Subject Computer Science

J. G. Santas, A. Alomainy, and Y. Hao. 2007. Textile Antennas for On-Body Communications:
Techniques and Properties. Antennas and Propagation, EUCAP 2007. The Second European
Conference, (978-0-86341-842-6). pp. 1-4.

K. Siwiak. and D. McKeown. Ultra-Wideband Radio Technology. Chichester, UK: John Wiley
& Sons, Ltd, 2004.

M. Ghavami., L. Michael. and R. Kohno. Ultra Wideband Signals and Systems in
Communication Engineering. Wiley, 2004.

Ouyang Y. and W. J. Chappell, High frequency properties of electro-textiles for wearable
antenna applications, IEEE Transactions on Antennas and Propagation, Vol. 56, No. 2, 381-
389, Feb. 2008.

Park S. and S. Jayaraman, Wearable biomedical systems: Research to reality, IEEE
International Conference on Portable Information Devices, (PORTABLEQ7), 1-7, May 25-29,
2007.

Peter S. Hall and Yang Hao (Editors), “Antennas and Propagation for Body-Centric Wireless
Communications”’, Artech House, 2006.

Symeon Nikolaou, Manos M. Tentzeris, John Papapolymerou, “Study of a Conformal UWB
Elliptical Monopole Antenna on Flexible Organic Substrate Mounted on Cylindrical
Surfaces”, The 18th Annual IEEE International Symposium on Personal, Indoor and Mobile
Radio Communications (PIMRC’07), 2007

Van Langenhove L., Smart Textiles for Medicine and Healthcare, CRC Press, Cambridge,
England, 2007.

Yang T., W. A. Davis, and W. L. Stutzman, Wearable UltraWideband Half-disk Antennas,
IEEE International Symposium Antennas and Propagation Society, Vol. 3A, 500-503, Jul. 3-
8, 2005.

Author’s Declaration

I as an author of the above research paper/article, hereby, declare that the content of this paper is prepared by me and

if any person havingcopyright issue or patent or anything otherwise related to the content, | shall always be legally

res

ponsible for any issue. For the reason of invisibility of my research paper on the website/amendments /updates, |

have resubmitted my paper for publication on the same date. If any data or information given by me is not

355|Page



- . Volume:1  Issue3
A I r. Peer Reviewed March 2022
Multidisciplinary .
AIRO JODRNAL International é?tﬂii:f:if;ui;r Science

correct | shall always be legally responsible. With my whole responsibility legally and formally | have intimated
the publisher (Publisher) that my paper has been checked by my guide (ifany) or expert to make it sure that paper is
technically right and there is no unaccepted plagiarism and the entire content is genuinely mine. If any issue arise
related to Plagiarism / Guide Name / Educational Qualification / Designation/Address of my
university/college/institution/ Structure or Formatting/ Resubmission / Submission /Copyright / Patent/ Submission
for any higher degree or Job/ Primary Data/ Secondary Data Issues, | will be solely/entirely responsible for any legal
issues. | have been informedthat the most of the data from the website is invisible or shuffled or vanished from the
data base due to some technical fault or hacking and therefore the process of resubmission is there for the
scholars/students who finds trouble in getting their paper on the website. At the time of resubmission of my paper |
take all the legal and formal responsibilities, If 1 hide or do not submitthe copy of my original documents
(Aadhar/Driving License/Any Identity Proof and Address Proof and Photo) in spite of demand from the publisher then
my paper may be rejected or removed from the website anytime and may not be consider for verification. | accept the
fact that as the content of this paper and the resubmission legal responsibilities and reasons areonly mine then the
Publisher (Airo International Journal/Airo National Research Journal) is never responsible. | also declare that
if publisher finds any complication or error or anything hidden or implemented otherwise, my paper may be removed
from the website or the watermark of remark/actuality may be mentioned on my paper. Even if anything is found
illegal publisher may also take legal action against me.

Korada S Ravi Kumar
Dr. Mayank Mathur

*hkkkk

356 |Page



