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FUTURE WORK WITH METAMATERIAL 

Advantages  

1. Lightweight and low volume 

2. Low-profile 

3. Low fabrication cost 

4. Planar configuration hence can be made conformal to host surface. 

5. Support both linear and circular polarization 

6. Able to radiate dual and triple frequency 

7. Mechanically very robust. 

The performance of the metamaterial based antenna is studied with the 

assistance of simulations and measurements. Parametric analysis shows variations 

within the optimized dimensions in MTM that affect the operational function of 

antenna. 

In future, metamaterial is an interest for the entire respective field relatively. 

 The research in MTMs is versatile and involves many subjects such as material 

science, physics, chemistry, electromagnetics, etc. Here, we work on significantly 

in the antenna design field. 

 Development of novel antenna for next-generation wireless communication 

systems which involves new frequency band and wide spectrum such as 

millimetre- wave communication antenna needs to operate at ultra-wide 

frequency. 

 Enhancement in mutual coupling, to improve diversity parameter and overall 

MTM performance. 

 The main challenge in miniaturized patch antenna design with the low thickness 

of the substrate and it confines bandwidth and efficiency of the antenna. 

  The gain and bandwidth of a antenna depend on the size of overall antenna. This 

relationship strictly limits the reduction of the physical size of the antenna at 

higher frequency while concurrently increase bandwidth and radiation efficiency 

at high frequency. Therefore there is a considerable challenge in reducing the 

physical size of the antenna at the same time increasing its bandwidth. 
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 Training, etc. In the wireless body area network critical component is a wearable 

antenna for wireless communication. 

 Development of reconfigurable antenna using different techniques for structured 

MTMs. 

 Implanted antenna design for numerous medical applications. Utilization of MTM 

properties for developing miniaturized and acceptable radiation level implanted 

antennas. 

HIDDEN WORK IN METAMATERIAL 

- Absorber 

- Metamaterial based on different material such as graphene 

- Enhance of co & cross polarization in antenna with metamaterial 

- Work on multi-band and wide band frequency, ultra-wide band frequency  with 

variation in   design 

- Develop suitable antennas with metamaterial for many bio medical applications. 

CONCLUSION 

Now days, various feeding techniques used for wide band width, to radiate on 

ultra-high frequency. Antenna‘s promising features like compact size, easy design, 

acceptable gain and stable radiation characteristics make design suitable for WLAN, 

WiMAX and X-band applications space-craft .Microstrip antenna fabricate in various 

shapes to form more efficient in power loss. Reflection loss calculation for metal with 

different concentration of functionalizing element 5-50hz, concentration increases, this 

shifted to a lower band. In future, advancement done on metamaterial based antenna 

application for communication, microwave technology. 

REFERENCES  

1. V.G. Veselago, “The electrodynamics of substances with simultaneously negative values   

of ε and μ,” Soviet Physics USPEKHI, vol.10, no.4, pp.509-514, 1968. 

2. J.B. Pendry, A.J. Holden, D.J. Robbins, and W.J.  Stewart, “Magnetism from conductors 

and  enhanced  nonlinear phenomena,”  IEEE  Trans.  Microwave  Theory  Tech;  Vol. 47, 

No.11, pp.2075-2084, 1999 



Hidden work on metamaterial 

28 

3. Richard R.  W  Ziolkowski,  “Design,  fabrication,  and  testing  of double negative  meta 

materials,” IEEE Trans.  Antennas and Propag; Vol. 51, No. 16, pp.1516-1529, 2003. 

4. Wei Liu and Zhi Ning Chen. Metamaterial-Based Low-Profile Broadband Mushroom 

Antenna. IEEE Transactions on Antennas and Propagation 

10.1109/TAP.2013.2293788,2010 

5. F. Bilotti, A. Toscano, L. Vegni, K. Aydin, K.B. Alici, and E.  Ozbay,  “Equivalent-circuit  

models  for  the  design  of metamaterials based on artificial magnetic inclusions,” IEEE 

Trans.  Microwave  Theory  and  Tech;  Vol.55,  No.12,  pp.2865-2873,2007 

6. Andrea Alù, Filiberto Bilotti, Nader Engheta, and Lucio Vegni, Subwavelength, Compact, 

Resonant Patch Antennas Loaded With Metamaterials, IEEE transactions on antennas 

and propagation, Vol. 55, No. 1, January 2007. 

7. Jiang Zhu, and George V. Eleftheriades, A Compact Transmission-Line Metamaterial 

Antenna With Extended Bandwidth. IEEE antennas and wireless propagation letters, Vol. 

8, 2009. 

8. Michael Selvanayagam, and George V. Eleftheriades, A Compact Printed Antenna With 

an Embedded Double-Tuned Metamaterial Matching Network, IEEE transactions on 

antennas and propagation, Vol. 58, no. 7, July 2010 

9. P.Y. Chen, and A. Alu, “Dual-band miniaturized elliptical patch antenna  with  µ–

negative  metamaterials,”  IEEE Antennas and Propag. Letters, Vol. 9, pp.351-354, 2010. 

10. G. Shrikant Reddy, Zachariah C Alex. Square split ring resonator (SSRR) based 

metamaterial antenna for millimeter wave application. Proceeding of APSYM 2010, Dec 

14-16. 

11. J.G.Joshi, Shyam S. Pattnaik, and S.Devi, Metamaterial Loaded Square Slotted Dual Band 

Microstrip Patch Antenna 978-1-4577-1099-5/11 2011 IEEE. 

12. Vasisht, Parikshit, Mark, Robert and Chattoraj, Neela. "An ultra-wideband rectangular 

ring dielectric resonator antenna integrated with hybrid shaped patch for wireless 

applications" Frequenz, vol. 75, no. 9-10, 2021, pp. 399-406. https://doi.org/10.1515/freq-

2020-0218 

13. Sharma, T., Vasisht, P., Vashishath, M. et al. “A novel hybrid ultra-wideband radio 

sensor for primitive stage detection of breast cancer” , Int. j. inf. tecnol. 13, 983–988 

(2021). https://doi.org/10.1007/s41870-021-00641-x 

https://doi.org/10.1515/freq-2020-0218
https://doi.org/10.1515/freq-2020-0218
https://doi.org/10.1007/s41870-021-00641-x


Research and practices on emerging technologies (hidden web and antenna technology) 

29 

14. P. Vasisht, N. Chattoraj, R. Chandra and N. Rajak, "A Novel Compact Ultra-Wide Band 

MSRDRA for X- and KU-BAND Applications," 2019 URSI Asia-Pacific Radio Science 

Conference (AP-RASC), 2019, pp. 1-4, doi: 10.23919/URSIAP-RASC.2019.8738749. 

15. Amber Khan, Mainuddin, Moin Uddin, and Parikshit Vasisht ”A novel UWB compact 

elliptical-patch antenna for early detection of breast cancer in women with high 

mammographic density”, International Journal of Medical Engineering and 

Informatics 13:6, 523-533(2021). 

16. A. R. H. Alhawari, A. H. M. Almawgani, A. T. Hindi, H. Alghamdi, and T. Saeidi, 

“Metamaterial-based wearable flexible elliptical UWB antenna for WBAN and breast 

imaging applications,” AIP Adv., vol. 11, no. 1, 2021, doi: 10.1063/5.0037232. 

17. [V. S. Ubale and O. S. Lamba, “Flexible Wearable Antennas for Body Area Network,” Int. 

J. Recent Technol. Eng., vol. 8, no. 5, pp. 1561–1565, 2020. 

18. A. Sabban, “Active Compact Wearable Body Area Networks for Wireless Communication, 

Medical and IoT Applications,” Appl. Syst. Innov., vol. 1, no. 4, p. 46, 2018. 

19. P. B. Samal, P. Jack Soh, and Z. Zakaria, “Compact and Wearable Microstrip-based 

Textile Antenna with Full Ground Plane Designed for WBAN-UWB 802.15.6 

Application,” 13th Eur. Conf. Antennas Propagation, EuCAP 2019, vol. 2019, 2019. 

20. Z. H. Jiang, D. E. Brocker, P. E. Sieber, and D. H. Werner, “A compact, low-profile 

metasurface-enabled antenna for wearable medical body-area network devices,” IEEE 

Trans. Antennas Propag., vol. 62, no. 8, pp. 4021–4030, 2014. 

21. Shikder and F. Arifin, “A Novel UWB wearable Icon-Type textile antenna for WBAN 

applications,” ECCE 2017 - Int. Conf. Electr. Comput. Commun. Eng., pp. 886–890, 

2017, doi: 10.1109/ECACE.2017.7913028. 

22. T. Tuovinen, K. Y. Yazdandoost, and J. Iinatti, “Comparison of the performance of the two 

different UWB antennas for the use in WBAN on-body communication,” Proc. 6th Eur. 

Conf. Antennas Propagation, EuCAP 2012, pp. 2271–3374, 2012, doi: 

10.1109/EuCAP.2012.6206090. 

https://www.inderscienceonline.com/doi/abs/10.1504/IJMEI.2021.118766
https://www.inderscienceonline.com/doi/abs/10.1504/IJMEI.2021.118766
https://www.inderscienceonline.com/doi/abs/10.1504/IJMEI.2021.118766

