
 

[125] 

References 

[1] Iddan, G., Meron, G., Glukhovsky, A., & Swain, P. (2000). Wireless capsule 

endoscopy. Nature, 405(6785), 417-417. 

[2] Lewis, B. S., & Swain, P. (2002). Capsule endoscopy in the evaluation of patients 

with suspected small intestinal bleeding: results of a pilot study. Gastrointestinal 

endoscopy, 56(3), 349-353. 

[3] Fritscher-Ravens, A., & Swain, C. P. (2002). The wireless capsule: new light in the 

darkness. Digestive Diseases, 20(2), 127-133. 

[4] Glukhovsky, A. (2003). Wireless capsule endoscopy. Sensor Review, 23(2), 128-

133. 

[5] O’Loughlin, C., & Barkin, J. S. (2004). Wireless capsule endoscopy in the 

evaluation of the esophagus. Current gastroenterology reports, 6(3), 210-212. 

[6] Carlo, J. T., DeMarco, D., Smith, B. A., Livingston, S., Wiser, K., Kuhn, J. A., & 

Lamont, J. P. (2005). The utility of capsule endoscopy and its role for diagnosing 

pathology in the gastrointestinal tract. The American Journal of Surgery, 190(6), 

896-901. 

[7] Biancone, L., Onali, S., Calabrese, E., Petruzziello, C., Zorzi, F., Condino, G., ... & 

Pallone, F. (2008). Non-invasive techniques for assessing postoperative recurrence 

in Crohn's disease. Digestive and Liver Disease, 40, S265-S270. 

[8] De Franchis, R. (2008). Non-invasive (and minimally invasive) diagnosis of 

oesophageal varices. Journal of Hepatology, 49(4), 520-527. 

[9] Moglia, A., Menciassi, A., Schurr, M. O., & Dario, P. (2007). Wireless capsule 

endoscopy: from diagnostic devices to multipurpose robotic systems. Biomedical 

microdevices, 9(2), 235-243. 

[10] Gorlewicz, J. L., Battaglia, S., Smith, B. F., Ciuti, G., Gerding, J., Menciassi, A., ... 

& Webster III, R. J. (2012). Wireless insufflation of the gastrointestinal tract. IEEE 

Transactions on Biomedical Engineering, 60(5), 1225-1233. 

[11] Toennies, J. L., Ciuti, G., Smith, B. F., Menciassi, A., Valdastri, P., & Webster, R. 

J. (2010, August). Toward tetherless insufflation of the GI tract. In 2010 Annual 

International Conference of the IEEE Engineering in Medicine and Biology (pp. 

1946-1949). IEEE. 



References 

[126] 

[12] Karargyris, A., & Koulaouzidis, A. (2014). OdoCapsule: next-generation wireless 

capsule endoscopy with accurate lesion localization and video stabilization 

capabilities. IEEE Transactions on Biomedical Engineering, 62(1), 352-360. 

[13] Gu, Y., Xie, X., Li, G., Sun, T., Wang, D., Yin, Z., ... & Wang, Z. (2014). Design 

of endoscopic capsule with multiple cameras. IEEE transactions on biomedical 

circuits and systems, 9(4), 590-602. 

[14] Yuan, Y., Wang, J., Li, B., & Meng, M. Q. H. (2015). Saliency based ulcer detection 

for wireless capsule endoscopy diagnosis. IEEE transactions on medical imaging, 

34(10), 2046-2057. 

[15] Chen, C. A., Chen, S. L., Lioa, C. H., & Abu, P. A. R. (2019). Lossless CFA image 

compression chip design for wireless capsule endoscopy. IEEE Access, 7, 107047-

107057. 

[16] Almalioglu, Y., Ozyoruk, K. B., Gokce, A., Incetan, K., Gokceler, G. I., Simsek, 

M. A., ... & Turan, M. (2020). EndoL2H: deep super-resolution for capsule 

endoscopy. IEEE Transactions on Medical Imaging, 39(12), 4297-4309. 

[17] Fallahpour, S. A., Karimian, S., & Mehrshahi, E. (2022, May). Design of a High-

Efficiency RF Energy Harvesting System. In 2022 30th International Conference 

on Electrical Engineering (ICEE) (pp. 920-925). IEEE. 

[18] Pham, B. L., & Pham, A. V. (2013, June). Triple bands antenna and high efficiency 

rectifier design for RF energy harvesting at 900, 1900 and 2400 MHz. In 2013 IEEE 

MTT-S International Microwave Symposium Digest (MTT) (pp. 1-3). IEEE. 

[19] Ramzan, R., & Zafar, F. (2014). High-efficiency fully CMOS VCO rectifier for 

microwatt resonant wireless power transfer. IEEE Transactions on Circuits and 

Systems II: Express Briefs, 62(2), 134-138. 

[20] Saffari, P., Basaligheh, A., & Moez, K. (2019). An RF-to-DC rectifier with high 

efficiency over wide input power range for RF energy harvesting applications. IEEE 

Transactions on Circuits and Systems I: Regular Papers, 66(12), 4862-4875. 

[21] Papotto, G., Carrara, F., & Palmisano, G. (2011). A 90-nm CMOS threshold-

compensated RF energy harvester. IEEE Journal of solid-state circuits, 46(9), 1985-

1997. 

[22] Franciscatto, B. R., Freitas, V., Duchamp, J. M., Defay, C., & Vuong, T. P. (2013, 

October). High-efficiency rectifier circuit at 2.45 GHz for low-input-power RF 

energy harvesting. In 2013 European Microwave Conference (pp. 507-510). IEEE. 



References 

[127] 

[23] Akkermans, J. A. G., Van Beurden, M. C., Doodeman, G. J. N., & Visser, H. J. 

(2005). Analytical models for low-power rectenna design. IEEE Antennas and 

Wireless propagation letters, 4, 187-190. 

[24] Joe, J., & Chia, M. Y. (1998, June). Voltage, efficiency calculation and 

measurement of low power rectenna rectifying circuit. In IEEE Antennas and 

Propagation Society International Symposium. 1998 Digest. Antennas: Gateways 

to the Global Network. Held in conjunction with: USNC/URSI National Radio 

Science Meeting (Cat. No. 98CH36 (Vol. 4, pp. 1854-1857). IEEE. 

[25] Korompilis, G., & Siakavara, K. (2023, June). Synthesis of Ultra-Wideband 

Rectenna for RF Energy Harvesting From Wireless Communications Networks. In 

2023 12th International Conference on Modern Circuits and Systems Technologies 

(MOCAST) (pp. 1-5). IEEE. 

[26] Buonanno, A., D'Urso, M., & Pavone, D. (2011, April). An ultra wide-band system 

for RF Energy harvesting. In Proceedings of the 5th European Conference on 

Antennas and Propagation (EUCAP) (pp. 388-389). IEEE. 

[27] Ojukwu, H., Seet, B. C., & Rehman, S. U. (2022, September). Wideband and Load-

Insensitive Metasurface Absorber for Radio Frequency Energy Harvesting. In 2022 

IEEE 33rd Annual International Symposium on Personal, Indoor and Mobile Radio 

Communications (PIMRC) (pp. 963-967). IEEE. 

[28] Zhang, J., Joseph, S. D., Huang, Y., & Zhou, J. (2023). Compact Single-Port 

Harmonic Transponder for Backscattering Communications and Energy Harvesting 

Applications. IEEE Transactions on Microwave Theory and Techniques. 

[29] Bolos, F., Blanco, J., Collado, A., & Georgiadis, A. (2016). RF energy harvesting 

from multi-tone and digitally modulated signals. IEEE Transactions on Microwave 

Theory and Techniques, 64(6), 1918-1927. 

[30] Garbacz, R., & Turpin, R. (1971). A generalized expansion for radiated and 

scattered fields. IEEE transactions on Antennas and Propagation, 19(3), 348-358. 

[31] Garbacz, R., & Pozar, D. (1982). Antenna shape synthesis using characteristic 

modes. IEEE Transactions on Antennas and Propagation, 30(3), 340-350. 

[32] Liu, D., Garbacz, R. J., & Pozar, D. M. (1990). Antenna synthesis and optimization 

using generalized characteristic modes. IEEE transactions on antennas and 

propagation, 38(6), 862-868. 



References 

[128] 

[33] El-Hajj, A., Kabalan, K. Y., & Harrington, R. F. (1992). Characteristic modes of a 

slot in a conducting cylinder and their use for penetration and scattering, TE case. 

IEEE transactions on antennas and propagation, 40(2), 156-161. 

[34] Harrington, R., & Mautz, J. (1974). Pattern synthesis for loaded N-port scatterers. 

IEEE Transactions on Antennas and Propagation, 22(2), 184-190. 

[35] Austin, B. A., & Murray, K. P. (1998). The application of characteristic-mode 

techniques to vehicle-mounted NVIS antennas. IEEE Antennas and Propagation 

Magazine, 40(1), 7-21. 

[36] Cabedo-Fabres, M., Antonio-Daviu, E., Ferrando-Bataller, M., & Valero-Nogueira, 

A. (2003, June). On the use of characteristic modes to describe patch antenna 

performance. In IEEE Antennas and Propagation Society International Symposium. 

Digest. Held in conjunction with: USNC/CNC/URSI North American Radio Sci. 

Meeting (Cat. No. 03CH37450) (Vol. 2, pp. 712-715). IEEE. 

[37] Cabedo-Fabres, M., Valero-Nogueira, A., Herranz-Herruzo, J. I., & Ferrando-

Bataller, M. (2004, June). A discussion on the characteristic mode theory 

limitations and its improvement for the effective modeling of antennas and arrays. 

In IEEE Antennas and Propagation Society Symposium, 2004. (Vol. 1, pp. 121-

124). IEEE. 

[38] Wang, G. B., Xuan, X. W., Jiang, D. L., Li, K., & Wang, W. (2022). A miniaturized 

implantable antenna sensor for wireless capsule endoscopy system. AEU-

International Journal of Electronics and Communications, 143, 154022. 

[39] Biswas, B., Karmakar, A., & Chandra, V. (2020). Fractal inspired miniaturized 

wideband ingestible antenna for wireless capsule endoscopy. AEU-International 

Journal of Electronics and Communications, 120, 153192. 

[40] Izdebski, P. M., Rajagopalan, H., & Rahmat-Samii, Y. (2009). Conformal ingestible 

capsule antenna: A novel chandelier meandered design. IEEE Transactions on 

Antennas and Propagation, 57(4), 900-909. 

[41] Das, R., & Yoo, H. (2017). A wideband circularly polarized conformal endoscopic 

antenna system for high-speed data transfer. IEEE Transactions on Antennas and 

Propagation, 65(6), 2816-2826. 

[42] Wang, Y., Yan, S., & Huang, B. (2022). Conformal folded inverted-F antenna with 

quasi-isotropic radiation pattern for robust communication in capsule endoscopy 

applications. IEEE Transactions on Antennas and Propagation, 70(8), 6537-6550. 



References 

[129] 

[43] Zhang, K., Liu, C., Liu, X., Cao, H., Zhang, Y., Yang, X., & Guo, H. (2018). A 

conformal differentially fed antenna for ingestible capsule system. IEEE 

Transactions on Antennas and Propagation, 66(4), 1695-1703. 

[44] Iqbal, A., Al-Hasan, M., Mabrouk, I. B., & Denidni, T. A. (2023). Capsule 

endoscopic MIMO antenna with radiation pattern and polarization diversity. IEEE 

Transactions on Antennas and Propagation, 71(4), 3146-3154. 

[45] Miah, M. S., Khan, A. N., Icheln, C., Haneda, K., & Takizawa, K. I. (2019). 

Antenna system design for improved wireless capsule endoscope links at 433 MHz. 

IEEE Transactions on Antennas and Propagation, 67(4), 2687-2699. 

[46] Lei, W., & Guo, Y. X. (2018). Design of a dual-polarized wideband conformal loop 

antenna for capsule endoscopy systems. IEEE Transactions on Antennas and 

Propagation, 66(11), 5706-5715. 

[47] Wang, M., Ma, P., Cai, L., Fan, C., Wang, X., Zheng, H., & Li, E. (2021). 

Investigation of localizing precise human abdomen models for wireless capsule 

endoscopy antenna design. IEEE Transactions on Antennas and Propagation, 70(2), 

1367-1379. 

[48] Hayat, S., Shah, S. A. A., & Yoo, H. (2020). Miniaturized dual-band circularly 

polarized implantable antenna for capsule endoscopic system. IEEE Transactions 

on Antennas and Propagation, 69(4), 1885-1895. 

[49] Duan, Z., & Xu, L. J. (2017). Dual‐band implantable antenna with circular 

polarisation property for ingestible capsule application. Electronics Letters, 53(16), 

1090-1092. 

[50] Nikolayev, D., Skrivervik, A. K., Ho, J. S., Zhadobov, M., & Sauleau, R. (2021). 

Reconfigurable dual-band capsule-conformal antenna array for in-body 

bioelectronics. IEEE Transactions on Antennas and Propagation, 70(5), 3749-3761. 

[51] Atashpanjeh, E., & Rezaei, P. (2020). Broadband conformal monopole antenna 

loaded with meandered arms for wireless capsule endoscopy. Wireless Personal 

Communications, 110, 1679-1691. 

[52] Mosavinejad, S. S., Rezaei, P., & Khazaei, A. A. (2022). A miniaturized and 

biocompatible dual-band implantable antenna for fully-passive wireless signal 

monitoring. AEU-International Journal of Electronics and Communications, 154, 

154303. 



References 

[130] 

[53] Basir, A., & Yoo, H. (2020). Efficient wireless power transfer system with a 

miniaturized quad-band implantable antenna for deep-body multitasking implants. 

IEEE Transactions on Microwave Theory and Techniques, 68(5), 1943-1953. 

[54] Bao, Z., Guo, Y. X., & Mittra, R. (2017). Single-layer dual-/tri-band inverted-F 

antennas for conformal capsule type of applications. IEEE transactions on antennas 

and propagation, 65(12), 7257-7265. 

[55] Basir, A., Zada, M., Cho, Y., & Yoo, H. (2020). A dual-circular-polarized 

endoscopic antenna with wideband characteristics and wireless biotelemetric link 

characterization. IEEE Transactions on Antennas and Propagation, 68(10), 6953-

6963. 

[56] Li, R., & Guo, Y. (2021). A conformal UWB dual-polarized antenna for wireless 

capsule endoscope systems. IEEE Antennas and Wireless Propagation Letters, 

20(4), 483-487. 

[57] Manteghi, M., & Ibraheem, A. A. Y. (2014). On the study of the near-fields of 

electric and magnetic small antennas in lossy media. IEEE Transactions on antennas 

and propagation, 62(12), 6491-6495. 

[58] Mansour, M. M., Yamamoto, S., & Kanaya, H. (2020). Reconfigurable multistage 

RF rectifier topology for 900 MHz ISM energy-harvesting applications. IEEE 

Microwave and Wireless Components Letters, 30(12), 1181-1184. 

[59] Ladan, S., Ghassemi, N., Ghiotto, A., & Wu, K. (2013). Highly efficient compact 

rectenna for wireless energy harvesting application. IEEE microwave magazine, 

14(1), 117-122. 

[60] Huang, Y., Shinohara, N., & Toromura, H. (2016, May). A wideband rectenna for 

2.4 GHz-band RF energy harvesting. In 2016 IEEE Wireless Power Transfer 

Conference (WPTC) (pp. 1-3). IEEE. 

[61] Mansour, M. M., & Kanaya, H. (2018). Compact and broadband RF rectifier with 

1.5 octave bandwidth based on a simple pair of L-section matching network. IEEE 

Microwave and Wireless Components Letters, 28(4), 335-337. 

[62] Yu, S., Cheng, F., Gu, C., Wang, C., & Huang, K. (2022). Compact and efficient 

broadband rectifier using T-type matching network. IEEE Microwave and Wireless 

Components Letters, 32(6), 587-590. 

[63] Liu, W., Huang, K., Wang, T., Hou, J., & Zhang, Z. (2021). A compact high-

efficiency RF rectifier with widen bandwidth. IEEE Microwave and Wireless 

Components Letters, 32(1), 84-87. 



References 

[131] 

[64] Zhang, H., & Zhu, X. (2014, June). A broadband high efficiency rectifier for 

ambient RF energy harvesting. In 2014 IEEE MTT-S international microwave 

symposium (IMS2014) (pp. 1-3). IEEE. 

[65] Park, H. S., & Hong, S. K. (2019). Broadband RF-to-DC rectifier with 

uncomplicated matching network. IEEE Microwave and Wireless Components 

Letters, 30(1), 43-46. 

[66] Hagerty, J. A., Helmbrecht, F. B., McCalpin, W. H., Zane, R., & Popovic, Z. B. 

(2004). Recycling ambient microwave energy with broad-band rectenna arrays. 

IEEE Transactions on Microwave Theory and Techniques, 52(3), 1014-1024. 

[67] Lee, D., & Oh, J. (2022). Broad dual-band rectifier with wide input power ranges 

for wireless power transfer and energy harvesting. IEEE Microwave and Wireless 

Components Letters, 32(6), 599-602. 

[68] Liu, J., Zhang, X. Y., & Yang, C. L. (2017). Analysis and design of dual-band 

rectifier using novel matching network. IEEE Transactions on Circuits and Systems 

II: Express Briefs, 65(4), 431-435. 

[69] Liu, J., Huang, M., & Du, Z. (2020). Design of compact dual-band RF rectifiers for 

wireless power transfer and energy harvesting. IEEE access, 8, 184901-184908. 

[70] Halimi, M. A., Khan, T., Koul, S. K., & Rengarajan, S. R. (2022). A dual-band 

rectifier using half-wave transmission line matching for 5G and Wi-Fi bands 

RFEH/MPT applications. IEEE Microwave and Wireless Technology Letters, 

33(1), 74-77. 

[71] Nguyen, D. A., & Seo, C. (2022). A compact and high-efficiency design of 

0.915/2.45 GHz dual-band shunt-diode rectifier for wireless power transfer. IEEE 

Microwave and Wireless Components Letters, 32(7), 915-918. 

[72] Li, S., Cheng, F., Gu, C., Yu, S., & Huang, K. (2021). Efficient dual-band rectifier 

using stepped impedance stub matching network for wireless energy harvesting. 

IEEE Microwave and Wireless Components Letters, 31(7), 921-924. 

[73] Chandrasekaran, K. T., Agarwal, K., Alphones, A., Mittra, R., & Karim, M. F. 

(2020). Compact dual-band metamaterial-based high-efficiency rectenna: An 

application for ambient electromagnetic energy harvesting. IEEE Antennas and 

Propagation Magazine, 62(3), 18-29. 

[74] Liu, J., Zhang, X. Y., & Xue, Q. (2018). Dual-band transmission-line resistance 

compression network and its application to rectifiers. IEEE Transactions on Circuits 

and Systems I: Regular Papers, 66(1), 119-132. 



References 

[132] 

[75] Huang, M., Lin, Y. L., Ou, J. H., yin Zhang, X., Lin, Q. W., Che, W., & Xue, Q. 

(2019). Single-and dual-band RF rectifiers with extended input power range using 

automatic impedance transforming. IEEE Transactions on Microwave Theory and 

Techniques, 67(5), 1974-1984. 

[76] ur Rehman, M., Ahmad, W., & Khan, W. T. (2017, November). Highly efficient 

dual band 2.45/5.85 GHz rectifier for RF energy harvesting applications in ISM 

band. In 2017 IEEE Asia Pacific Microwave Conference (APMC) (pp. 150-153). 

IEEE. 

[77] Iqbal, A., Al-Hasan, M., Mabrouk, I. B., Basir, A., Nedil, M., & Yoo, H. (2021). 

Biotelemetry and wireless powering of biomedical implants using a rectifier 

integrated self-diplexing implantable antenna. IEEE Transactions on Microwave 

Theory and Techniques, 69(7), 3438-3451. 

[78] Basir, A., & Yoo, H. (2020). Efficient wireless power transfer system with a 

miniaturized quad-band implantable antenna for deep-body multitasking implants. 

IEEE Transactions on Microwave Theory and Techniques, 68(5), 1943-1953. 

[79] Surface Mount Mixer and Detector Schottky Diodes, Irvine, CA, USA:Skyworks, 

2019. 

[80] Wu, Q. S., Zhang, X., Zhu, L., Wang, J., Zhang, G., & Guo, C. B. (2021). A single-

layer dual-band dual-sense circularly polarized patch antenna array with small 

frequency ratio. IEEE Transactions on Antennas and Propagation, 70(4), 2668-

2675. 

[81] Wang, W., Chen, C., Wang, S., & Wu, W. (2021). Switchable dual-band dual-sense 

circularly polarized patch antenna implemented by dual-band phase shifter of±90°. 

IEEE Transactions on Antennas and Propagation, 69(10), 6912-6917. 

[82] Huang, C., Guo, C. J., Yuan, Y., & Ding, J. (2022). Dual-band dual-sense high-gain 

circularly polarized metasurface antenna using characteristic mode analysis. IEEE 

Antennas and Wireless Propagation Letters, 22(1), 154-158. 

[83] Saini, R. K., Dwari, S., & Mandal, M. K. (2017). CPW-fed dual-band dual-sense 

circularly polarized monopole antenna. IEEE Antennas and Wireless Propagation 

Letters, 16, 2497-2500. 

[84] Pan, Y. M., Zheng, S. Y., & Li, W. (2014). Dual-band and dual-sense 

omnidirectional circularly polarized antenna. IEEE antennas and wireless 

propagation letters, 13, 706-709. 



References 

[133] 

[85] Le, T. T., & Tran, H. H. (2019). Dual‐band dual‐sense circularly polarized antenna 

based on crossed dipole structure for WLAN/WiMAX applications. International 

Journal of RF and Microwave Computer‐Aided Engineering, 29(10), e21866. 

[86] Wang, Z., She, R., Han, J., Fang, S., & Liu, Y. (2017). Dual-band dual-sense 

circularly polarized stacked patch antenna with a small frequency ratio for UHF 

RFID reader applications. IEEE access, 5, 15260-15270. 

[87] Chen, Y. Y., Jiao, Y. C., Zhao, G., Zhang, F., Liao, Z. L., & Tian, Y. (2011). Dual-

band dual-sense circularly polarized slot antenna with a C-shaped grounded strip. 

IEEE Antennas and Wireless Propagation Letters, 10, 915-918. 

[88] Tao, J., & Feng, Q. (2017). Dual-band magnetoelectric dipole antenna with dual-

sense circularly polarized character. IEEE Transactions on Antennas and 

Propagation, 65(11), 5677-5685. 

[89] Bui, C. D., Nguyen-Trong, N., & Nguyen, T. K. (2020). A planar dual-band and 

dual-sense circularly polarized microstrip patch leaky-wave antenna. IEEE 

antennas and wireless propagation letters, 19(12), 2162-2166. 

[90] Wang, Y., & Yang, X. X. (2023). A dual‐band dual‐sense circularly polarized 

antenna based on chiral structure. Microwave and Optical Technology Letters, 

65(6), 1747-1754. 

[91] Li, J., Shi, J., Li, L., Khan, T. A., Chen, J., Li, Y., & Zhang, A. (2018). Dual-band 

annular slot antenna loaded by reactive components for dual-sense circular 

polarization with flexible frequency ratio. IEEE Access, 6, 64063-64070. 

[92] Chen, Z. N., & Chia, M. Y. W. (2002). Suspended plate antenna with a pair of L-

shaped strips. 

[93] Kiourti, A., Psathas, K. A., & Nikita, K. S. (2014). Implantable and ingestible 

medical devices with wireless telemetry functionalities: A review of current status 

and challenges. Bioelectromagnetics, 35(1), 1-15. 

[94] Ciuti, G., Menciassi, A., & Dario, P. (2011). Capsule endoscopy: from current 

achievements to open challenges. IEEE reviews in biomedical engineering, 4, 59-

72. 

[95] Li, Y., Guo, Y. X., & Xiao, S. (2017). Orientation insensitive antenna with 

polarization diversity for wireless capsule endoscope system. IEEE Transactions on 

Antennas and Propagation, 65(7), 3738-3743. 



References 

[134] 

[96] Garbacz, Robert, and R. Turpin. "A generalized expansion for radiated and 

scattered fields." IEEE transactions on Antennas and Propagation 19.3 (1971): 348-

358. 

[97] Harrington, R., & Mautz, J. (1971). Theory of characteristic modes for conducting 

bodies. IEEE transactions on antennas and propagation, 19(5), 622-628. 

[98] Chen, Y., & Wang, C. F. (2015). Characteristic modes: Theory and applications in 

antenna engineering. John Wiley & Sons. 

[99] IEEE Standard for Safety Levels with respect to Human Exposure to Radio 

Frequency Electromagnetic Fields, 3 kHz to 300 GHz. IEEE Std C95.3-2021;2021. 

[100] IEEE Recommended Practice for Measurements and Computations of Electric, 

Magnetic, and Electromagnetic Fields With Respect to Human Exposure to Such 

Fields, 0 Hz to 300 GHz.IEEE Std C95.1-2019/Cor2-2020. 

[101] Gabriel, S., Lau, R. W., & Gabriel, C. (1996). The dielectric properties of biological 

tissues: III. Parametric models for the dielectric spectrum of tissues. Physics in 

medicine & biology, 41(11), 2271. 

[102] Merli, F., Bolomey, L., Zurcher, J. F., Corradini, G., Meurville, E., & Skrivervik, 

A. K. (2011). Design, realization and measurements of a miniature antenna for 

implantable wireless communication systems. IEEE Transactions on Antennas and 

propagation, 59(10), 3544-3555. 

[103] Sani, A., Alomainy, A., & Hao, Y. (2009). Numerical characterization and link 

budget evaluation of wireless implants considering different digital human 

phantoms. IEEE Transactions on Microwave Theory and Techniques, 57(10), 2605-

2613. 

[104] Khairy, S., Han, M., Cai, L. X., & Cheng, Y. (2019). Sustainable wireless IoT 

networks with RF energy charging over Wi-Fi (CoWiFi). IEEE Internet of Things 

Journal, 6(6), 10205-10218. 

[105] Kim, S., Vyas, R., Bito, J., Niotaki, K., Collado, A., Georgiadis, A., & Tentzeris, 

M. M. (2014). Ambient RF energy-harvesting technologies for self-sustainable 

standalone wireless sensor platforms. Proceedings of the IEEE, 102(11), 1649-

1666. 

[106] Georgiou, O., Mimis, K., Halls, D., Thompson, W. H., & Gibbins, D. (2016). How 

many Wi-Fi APs does it take to light a lightbulb?. IEEE Access, 4, 3732-3746. 

[107] Bryzek, J. (2013). Roadmap for the trillion sensor universe. Berkeley, CA, April, 2. 



References 

[135] 

[108] Zhang, H., Guo, Y. X., Zhong, Z., & Wu, W. (2019). Cooperative integration of RF 

energy harvesting and dedicated WPT for wireless sensor networks. IEEE 

Microwave and Wireless Components Letters, 29(4), 291-293. 

[109] Poon, C. C., Lo, B. P., Yuce, M. R., Alomainy, A., & Hao, Y. (2015). Body sensor 

networks: In the era of big data and beyond. IEEE reviews in biomedical 

engineering, 8, 4-16. 

[110] Famitafreshi, G., Afaqui, M. S., & Melià-Seguí, J. (2023). Introducing 

Reinforcement Learning in the Wi-Fi MAC Layer to Support Sustainable 

Communications in e-Health Scenarios. IEEE Access, 11, 126705-126723. 

[111] Liu, Q., Mkongwa, K. G., & Zhang, C. (2021). Performance issues in wireless body 

area networks for the healthcare application: a survey and future prospects. SN 

Applied Sciences, 3, 1-19. 

[112] Nelson, B. D., Karipott, S. S., Wang, Y., & Ong, K. G. (2020). Wireless 

technologies for implantable devices. Sensors, 20(16), 4604. 

[113] Nikita, K. S. (Ed.). (2014). Handbook of biomedical telemetry. John Wiley & Sons. 

[114] Hall, P. S., & Hao, Y. (2012). Antennas and propagation for body-centric wireless 

communications. Artech house. 

[115] Biswas, B., Karmakar, A., & Chandra, V. (2020). Fractal inspired miniaturized 

wideband ingestible antenna for wireless capsule endoscopy. AEU-International 

Journal of Electronics and Communications, 120, 153192. 

[116] Wang, J., Leach, M., Lim, E. G., Wang, Z., Pei, R., & Huang, Y. (2018). An 

implantable and conformal antenna for wireless capsule endoscopy. IEEE Antennas 

and Wireless Propagation Letters, 17(7), 1153-1157. 

[117] Lesnik, R., Verhovski, N., Mizrachi, I., Milgrom, B., & Haridim, M. (2018). Gain 

enhancement of a compact implantable dipole for biomedical applications. IEEE 

Antennas and Wireless Propagation Letters, 17(10), 1778-1782. 

[118] Tsai, C. L., Chen, K. W., & Yang, C. L. (2015). Implantable wideband low-SAR 

antenna with C-shaped coupled ground. IEEE Antennas and Wireless Propagation 

Letters, 14, 1594-1597. 

[119] Jung, C. W. (2015). Radiation-pattern reconfigurable antenna for medical implants 

in MedRadio band. IEEE antennas and wireless propagation letters, 15, 106-109. 

[120] Tsai, C. L., Chen, K. W., & Yang, C. L. (2015). Implantable wideband low-specific-

absorption-rate antenna on a thin flexible substrate. IEEE Antennas and Wireless 

Propagation Letters, 15, 1048-1052. 



References 

[136] 

[121] Wang, M., Liu, H., Zhang, P., Zhang, X., Yang, H., Zhou, G., & Li, L. (2020). 

Broadband implantable antenna for wireless power transfer in cardiac pacemaker 

applications. IEEE Journal of Electromagnetics, RF and Microwaves in Medicine 

and Biology, 5(1), 2-8. 

[122] Nikolayev, D., Zhadobov, M., Le Coq, L., Karban, P., & Sauleau, R. (2017). Robust 

ultraminiature capsule antenna for ingestible and implantable applications. IEEE 

Transactions on Antennas and Propagation, 65(11), 6107-6119. 

[123] Rajagopalan, H., Izdebski, P., & Rahmat-Samii, Y. (2009, June). A miniaturized 

ingestible antenna for capsule medical imaging system. In 2009 IEEE Antennas and 

Propagation Society International Symposium (pp. 1-4). IEEE. 

[124] Dubey, R., Singh, A., Srivastava, S. K., & Meshram, M. K. (2023). A dual wide-

band ingestible antenna design for wireless capsule endoscopy. AEU-International 

Journal of Electronics and Communications, 172, 154935. 

[125] Duan, Z., Xu, L. J., Gao, S., & Geyi, W. (2018). Integrated design of wideband 

omnidirectional antenna and electronic components for wireless capsule endoscopy 

systems. IEEE Access, 6, 29626-29636. 

[126] Li, X., & Liu, X. (2022, May). Quasi-Isotropic Reconfigurable Antenna through 

Complementary Radiation Patterns for Wireless Capsule Endoscope. In 2022 IEEE 

MTT-S International Microwave Biomedical Conference (IMBioC) (pp. 117-119). 

IEEE. 

[127] Zhang, K., Liu, C., Liu, X., Cao, H., Zhang, Y., Yang, X., & Guo, H. (2018). A 

conformal differentially fed antenna for ingestible capsule system. IEEE 

Transactions on Antennas and Propagation, 66(4), 1695-1703. 

[128] Cui, W., Liu, R., Wang, L., Wang, M., Zheng, H., & Li, E. (2019). Design of 

wideband implantable antenna for wireless capsule endoscope system. IEEE 

antennas and wireless propagation letters, 18(12), 2706-2710. 

[129] Liu, R., Zhang, K., Li, Z., Cui, W., Liang, W., Wang, M., ... & Li, E. (2021). A 

wideband circular polarization implantable antenna for health monitor 

microsystem. IEEE Antennas and Wireless Propagation Letters, 20(5), 848-852. 

[130] Rana, B., Shim, J. Y., & Chung, J. Y. (2019). An implantable antenna with 

broadside radiation for a brain–machine interface. IEEE Sensors Journal, 19(20), 

9200-9205. 



References 

[137] 

[131] Xu, L. J., Xu, J. P., Chu, Z. J., Liu, S., & Zhu, X. (2020). Circularly polarized 

implantable antenna with improved impedance matching. IEEE Antennas and 

Wireless Propagation Letters, 19(5), 876-880. 

[132] Wang, W., Xuan, X. W., Zhao, W. Y., & Nie, H. K. (2021). An implantable antenna 

sensor for medical applications. IEEE Sensors Journal, 21(13), 14035-14042. 

[133] Kumar, K., Dwari, S., & Mandal, M. K. (2018). Dual-band dual-sense circularly 

polarized substrate integrated waveguide antenna. IEEE Antennas and Wireless 

Propagation Letters, 17(3), 521-524. 

[134] Ciydem, M., & Koc, S. (2015). High isolation dual‐polarized broadband antenna 

for base stations. Microwave and Optical Technology Letters, 57(3), 603-607. 

[135] Chen, Z. N. (2004). Suspended plate antennas with shorting strips and slots. IEEE 

transactions on antennas and propagation, 52(10), 2525-2531. 

[136] Lai, J., Luo, Y., Yan, N., An, W., & Ma, K. (2022). A broadband and high‐gain 

differentially fed suspended plate antenna integrated with solar cells. Microwave 

and Optical Technology Letters, 64(9), 1634-1641. 

[137] Deng, X., Zhang, D., Chen, Y., & Yang, S. (2023). Characteristic Mode Analysis: 

Application to Electromagnetic Radiation, Scattering, and Coupling Problems. 

Chinese Journal of Electronics, 32(4), 663-677. 

[138] Adams, J. J., & Bernhard, J. T. (2011). A modal approach to tuning and bandwidth 

enhancement of an electrically small antenna. IEEE Transactions on Antennas and 

Propagation, 59(4), 1085-1092. 

[139] Bohannon, N. L., & Bernhard, J. T. (2014). Design guidelines using characteristic 

mode theory for improving the bandwidth of PIFAs. IEEE Transactions on 

Antennas and Propagation, 63(2), 459-465. 

[140] Capek, M., Hamouz, P., Hazdra, P., & Eichler, J. (2013). Implementation of the 

theory of characteristic modes in MATLAB. IEEE Antennas and Propagation 

Magazine, 55(2), 176-189Iddan, G., Meron, G., Glukhovsky, A., & Swain, P. 

(2000). Wireless capsule endoscopy. Nature, 405(6785), 417-417. 

 

  



References 

[138] 

  



 

[139] 

Publications 

Author's Relevant Publications 

Journals 

1. Dubey, R., Singh, A., Srivastava, S. K., & Meshram, M. K. (2023). A dual wide-band 

ingestible antenna design for wireless capsule endoscopy. AEU-International Journal 

of Electronics and Communications, 172, 154935.  

2. Dubey, R., Srivastava, S. K., Singh, A., & Meshram, M. K. (2023). Compact and 

Efficient Dual-Band Rectifier Using Modified T-Section Matching Network. IEEE 

Microwave and Wireless Technology Letters.  

3. Dubey, R., & Meshram, M. K. (2023). Dual-Band Dual-Sense Circularly Polarized 

Suspended Plate Antenna with L-Probe Feed for Biotelemetry Application. IEEE 

Transactions on Antennas and Propagation, (Under review). 

 


