2020 International Conference
on UK-China Emerging
Technologies (UCET 2020)

Glasgow, United Kingdom
20-21 August 2020

I E E E IEEE Catalog Number: CFP20U35-POD
° ISBN: 978-1-7281-9489-9



Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This Is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP20U35-POD
ISBN (Print-On-Demand): 978-1-7281-9489-9
ISBN (Online): 978-1-7281-9488-2

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



TABLE OF CONTENTS

SEARCHING THE ADVERSARIAL EXAMPLE IN THE DECISION BOUNDARY ......ccoceveinirieinieieenee 1
Haoyang Jiang, Qingkui Song, Julien Le Kernec

FEDERATED MACHINE LEARNING IN VEHICULAR NETWORKS: A SUMMARY OF
RECENT APPLICATIONS ..ottt ettt ettt stes et esesbesees e seneesebeseesesseseesesseneesensensesenseneesenss 5
Kang Tan, Duncan Bremner, Julien Le Kernec, Muhammad Imran

DRIVING BEHAVIOUR ANALYSIS IN CONNECTED VEHICLES.......cooooiiiiiieeeeeeeee e 9
Muhammad Abdul Basit, Hasan Ali Khattak, Sheeraz Ahmed, Asif Nawaz, Masood Habib,
Khalid Zaman

BLOCKCHAIN BASED SMART MODEL FOR AGRICULTURAL FOOD SUPPLY CHAIN .................... 14

Sabir Hussain Awan, Asif Nawaz, Sheeraz Ahmed, Hasan Ali Khattak, Khalid Zaman,
Zeeshan Najam

SAGACIOUS INTRUSION DETECTION STRATEGY IN SENSOR NETWORK........ccceceveininiinincinnene 19
Shahzad Ashraf, Taugeer Ahmed

HIGHLY ISOLATED COMPACT TRI-BAND MIMO ANTENNA WITH TRAPEZOIDAL
DEFECTED GROUND PLANE FOR 5G COMMUNICATION DEVICES ...t 23
Muhammad Usman, Kioumars Pedram, Yuanwei Zhu, Chao Yu, Anding Zhu

COMPRESSIVE SENSING BASED GRANT-FREE RANDOM ACCESS FOR MASSIVE MTC................ 27
Yikun Mei, Zhen Gao, De Mi, Pei Xiao, Mohamed-Slim Alouini

GRAPH-COLORING BASED SPECTRUM SHARING FOR V2V COMMUNICATION........ccccocevvenerenunene 31
Shuang Xiao, Wenzao Li, Lingling Yang, Zhan Wen

ADAPTIVE MODE SELECTION AND POWER ALLOCATION FOR D2D UNDERLAY
CELLULAR NETWORKS WITH DYNAMIC FADING CHANNEL.......ccceiiiiiininiiieeeee e 35
Mengwei Sun, Yuan Ding, George Goussetis

HYBRID METAL-GRAPHENE ULTRA-WIDEBAND ANTENNA ......oooiiiiiiiiee ettt 39
Isidoro Ibanez-Labiano, Akram Alomainy

1.3, 1.55 uM PHOTODETECTOR BASED ON GE/GAAS HETERO-INTEGRATION
PREPARED BY MOGCVD ...ttt ettt b ettt st et e bttt e st et e e sbesteebeeneeneans 42
Mingquan Xiao, Shijie Gong, Xieen Zheng, Yunjiang Jin

HUMAN ACTIVITY CLASSIFICATION WITH RADAR SIGNAL PROCESSING AND
MACHINE LEARNING ..ottt ettt e et e et e e e et e e e ettt e e seaaeeesaaaeeessaateeesenaeeesateeesssaeeesnareeas 45
Mu Jia, Shaoxuan Li, Julien Le Kernec, Shufan Yang, Francesco Fioranelli, Olivier Romain

ELDERLY CARE: USING DEEP LEARNING FOR MULTI-DOMAIN ACTIVITY
CLASSIFICATION ...ttt ettt ettt ettt ettt b e st e st b eatese s enteseesentes e s enseseesenseseesenseseesenseneasensenesan 50
Shaoxuan Li, Mu Jia, Julien Le Kernec, Shufan Yang, Francesco Fioranelli, Olivier Romain

A FLEXIBLE AND COMPACT METAMATERIAL UHF RID TAG FOR REMOTE SENSING

IN HUMAN HEALTH. ... ..ottt et ettt e ettt e e ae e e ve e e ae e eaveeeaaeeeateeeaseeerseeenseesareeeaneeas 54
Ainur Fasihah Mohd Fazilah, Muzammil Jusoh, Thennarasan Sabapathy, Qammer H. Abbasi,
Kabir Hossain, Hasliza A. Rahim, Mohd Najib Mohd Yasin, Mohamed Nasrun Osman,
Muhammad Ramlee Kamarudin, Huda A Majid, Ping Jack Soh



LOW-COMPLEXITY EXPECTATION PROPAGATION DETECTION FOR UPLINK MIMO-
SCMA SYSTEMS ..ottt e e et e e e et e e e et e e e et e e saatteeseaaeesseaaeeessaeeeessaaeeeseaeeesasnneeaaas 58
Zeina Mheich, Ibrahim A. Hemadeh, Zilong Liu, Pei Xiao

DUAL CIRCULAR POLARISATION RECEIVE ANTENNA ELEMENT FOR KA-BAND
SATELLITE COMMUNICATIONS .....ootiiiiieieteietteiestettetetetestestese st stesestesseseetessesessasseseesesseseesessasessessessesens 62
Salvatore Liberto, George Goussetis, Nakul Haridas

CIRCULARLY POLARIZED TWO PORT MIMO CYLINDRICAL DRA FOR 5G
APPLICATIONS . ...ttt sttt et ettt b e ebe bt e st et ene et e s bt sb e e bt e st eet et e benaesteenesueeanens 66
Ajay Kumar Dwivedi, Anand Sharma, Ashutosh Kumar Singh, Vivek Singh

MILLIMETRE-WAVE MIMO ARRAY OF A COMPACT GRID ANTENNA FOR 5G
WIRELESS NETWORKS AND BEYOND ......oiiiitiiiiiieiieieitsieieitet ettt 70
Syeda Fizzah Jilani, Qammer H. Abassi, Akram Alomainy

A LOW COMPLEXITY LINEAR PRECODING METHOD FOR MASSIVE MIMO......cccccccoovvuviivineiinnen. 74
Salah Berra, Mahmoud A. M. Albreem, Muntadher Suhail Abed

HIGH PRECISION LASER RANGING BASED ON STM32 MICROCONTROLLER .......ccccccoeevrerennenn 78
Zongkang Li, John H. Marsh, Lianping Hou

EFFECTS OF METAMATERIAL LOADING ON MINIATURIZATION OF LOOP AND OPEN
LOOP MICROSTRIP FILTERS ..ottt sttt ettt e 82
Saughar Jarchi, Mohsen Khalily, Rahim Tafazolli

MULTIPLE MIMO WITH ANTENNA NUMBER MODULATION........cccceiiiiiiiieieeeeee e 86
Muhammet Kirik, Jehad M. Hamamreh

ENG AND NZRI CHARACTERISTICS OF DECAGONAL-SHAPED METAMATERIAL FOR
WEARABLE APPLICATIONS . ...ttt ettt ettt ettt st eb e st et e st et e besbesbeeneeneeneans 90
Kabir Hossain, Thennarasan Sabapathy, Muzammil Jusoh, Ping Jack Soh, Ainur Fasihah
Mohd Fazilah, Ahmad Ashraf Abdul Halim, N. S. Raghava, Symon K. Podilchak, Dominique
Schreurs, Qammer H. Abbasi

MULTIBAND RECONFIGURABLE MIMO ANTENNA FOR
GSM/GPS/GLONASS/LTE/WWAN WIRELESS TERMINALS......ccootiiiriitineieeneeeseeeieseei s 94
Agsa Ahmad, Farooq A. Tahir

A MINIATURIZED PRINTED UWB LPDA ANTENNAL .....cctitrteitiieieieeteeeeeeste et 96
Syed M. Hamza, Hidayat Ullah, Farooq A. Tahir

MACHINE LEARNING DRIVEN METHOD FOR INDOOR POSITIONING USING INERTIAL
MEASUREMENT UNIT ..ottt ettt ettt ettt ettt b et b et ebe e 99
Jun Deng, Qiwei Xu, Aifeng Ren, Yupeng Duan, Adnan Zahid, Qammer H. Abbasi

TOWARDS HOLOGRAPHIC BEAM-FORMING METASURFACE TECHNOLOGY FOR
NEXT GENERATION CUBESATS ...oooiiiooieetieee ettt ettt eeaat e e e e s eesiaaaeeeessessnaaaaeeessssssnnasaeeeeeas 103
Okan Yurduseven, Symon Podilchak, Mohsen Khalily

ISOLATION ENHANCEMENT BETWEEN WAVEGUIDE SLOT ARRAYS USING QUASI-
GAP WAVEGUIDE STRUCTURE ......ooiiiiiiiiiiie et ettt e s et e s enetessenaaeesennneesenneeas 107
Chao Gu, Vincent Fusco, Michael Keaveney, Mike O’Shea, James Breslin

AN ITERATIVE FILTERING ALGORITHM FOR HEVC INTRA PREDICTION COMBINED
WITH PREDICTION MODE CHARACTERISTICS ..ottt 111
Zeng Li, Weiheng Sun, Shuhua Xiong, Pradeep Karn, Xiaohai He



MOBILE CROWDSENSING BASED ARCHITECTURE FOR INTELLIGENT TRAFFIC
PREDICTION AND QUICKEST PATH SELECTION ........coiiiiiiiiieieceecteeeteete ettt
Mohsin Raza, Ali Raza Barket, Ateeq Ur Rehman, Abdul Rehman, Inam Ullah

3D PRINTABLE PHASE TRANSFORMATION META-STRUCTURE FOR RESONANT
CAVITY ANTENNAS ..ottt ettt ettt et ettt et e st e st et et e st etesaeseetesseseetesseseesessestesesseseesensesensens
Sujan Shrestha, Bahare Mohamadzade, Affan A. Baba, Raheel M. Hashmi

DRANN: A DEEP RANDOM NEURAL NETWORK MODEL FOR INTRUSION DETECTION
IN INDUSTRIAL TOT ..ottt ettt e e e e e sttt e e e e s s at et e e eeeessensaaareesssssssasseeeeeesssnnnneees
Shahid Latif, Zeba Idrees, Zhuo Zou, Jawad Ahmad

JOINT ROUTING AND CHANNEL ASSIGNMENT FOR THROUGHPUT MAXIMIZATION
IN MOBILE WIRELESS SENSOR NETWORKS .......ccoeotiiieiriiieinterieetesietete ettt sttt eae
Mahmoud Nuimat, Ammar Gharaibeh, Ala Khalifeh

HIGHLY ACCURATE METAMATERIAL SENSOR FOR MEASUREMENT OF

PERMITTIVITY OF NANOSCALE MATERIALS .......ootiiiieiiieietieieietieieeete sttt ese s eseaeseenas
Abdul Samad, Hu Wei Dong, Muhammad Sajid, Waseem Shahzad, Iftikhar Ahmad,
Muhammad Nouman

EXPERIMENTAL DEMONSTRATION OF FOUR-CHANNEL TUNABLE IN-SERIES DFB
LASER ARRAY WITH 100-GHZ SPACING ...ttt ettt eeeaaee e e e e s sesaaaaeeeeessennns
Zhenxing Sun, Rulei Xiao, Gen Lv, Zhirui Su, Yating Zhou, Xiangfei Chen

A BLOCK ACCESS CONTROL IN WIRELESS BLOCKCHAIN NETWORKS .......cccccovirieiniiieinieienenen
Yixin Li, Bin Cao, Liang Liang, Lei Zhang, Mugen Peng, Muhammad Ali Imran

A SUBSPACE BASED CHANNEL MISMATCH ESTIMATOR FOR TIME-INTERLEAVED
ADC SY STEMS ...ttt e aaaaa s asa s tatasstssaesssasasesssesesssssssasssssasssessssnsssnsnsnsnsnnnrnnnrnen
Lun Ma

A NEW SAMPLING APPROACH FOR BEAM SHAPING THROUGH SUPERPOSITION OF
TAYLOR DISTRIBUTED COMPOSING FUNCTIONS ......coiiiieiriiieiietenieceiesteiteie ettt seeseeee s
Awab Muhammad, Muhammad U. Khan, Rifagat Hussain, Farooq A. Tahir

VISUAL PERCEPTION ENHANCEMENT FOR HEVC COMPRESSED VIDEO USING A
GENERATIVE ADVERSARIAL NETWORK .......ccoiiriiiiiiiiriencinene ettt
Ting Wang, Jingbo He, Shuhua Xiong, Pradeep Karn, Xiaohai He

MULTI-DIMENSIONAL MICROSCOPIC IMAGING OF BIOLOGICAL TISSUES BASED ON
POLARIZATION SPECTRUM ..ottt sttt ettt ettt sttt ettt st e sbe sttt na et bbb eane
Huizheng Tang, Heng Zhang, Juan Liu, Yongqiang Nie, Ji Wu, Bozhi Liu, Jichuan Xiong,
Xuefeng Liu

NOVEL SMALL-SCALE NOMA COMMUNICATION TECHNIQUE USING AUXILIARY
SIGNAL SUPERPOSITION ...ttt ettt ettt ettt he et et e e e st e skt s beeaeeseentensenbenbesbeeeeeneenean
Joel Poncha Lemayian, Jehad M. Hamamreh

LINEAR TO CIRCULAR ASYMMETRIC TRANSMISSION BASED ON CHIRAL
METASURFACE ...ttt ettt bbbt b bbbt b bt be s b e esenaen
Urooj Qamar, Atika Faryal, Farooq A. Tahir

MIXED COUPLED QUARTER-WAVELENGTH RESONATOR FILTER UTILIZING J/K
INVERTERS AND COUPLING-PATH PHASES ..ottt sttt sttt neene s
Muhammad Sufian Anwar, Hamza Nawaz, Arslan Kiyani, Muhammad Ali Babar Abbasi



DESIGN OF 2 uM WAVELENGTH POLARIZATION MODE CONTROLLERS .......ccccceevviniiiieieirenee 165
Shengwen Xie, Sia Ml Andersson, Shengwei Ye, Zhichuan Niu, John H. Marsh, Lianping Hou

RECURRENT NEURAL NETWORK-BASED CHANNEL PREDICTION IN MMIMO FOR
ENHANCED PERFORMANCE IN FUTURE WIRELESS COMMUNICATION ........coooviiieiiiieeeiee e, 168
Joel Poncha Lemayian, Jehad M. Hamamreh

COMPACT AWG BASED ON SLOT ARRAYED WAVEGUIDES .......coooiiiiiiieeeeeee e 172
Xiaotao Zhu, Wei Hong, Ningfeng Bai, Xiaohan Sun

ELECTRICALLY SMALL FREQUENCY RECONFIGURABLE ANTENNA FOR

HETEROGENEQOUS APPLICATIONS .....oooiiiitiieiiitiietiete ettt ettt et st st etesaeseetesseneesessessesessessesesseseesens 175
Wahaj Abbas Awan, Syeda Iffat Naqvi, Niamat Hussain, Abir Zaidi, Aqeel Hussain Naqvi,
Ahsan Hameed

A COMPACT MULTIBAND MULTI-MODE FREQUENCY RECONFIGURABLE ANTENNA
FOR PORTABLE DEVICES ...ttt ettt e et e e ettt e e et e s saae e e senaeeessaaseeseaaeesseneeeesannes 178
Adnan Ghaffar, Xue Jun Li, Wahaj Abbas Awan, Niamat Hussain

MULTIBAND STEPPED IMPEDANCE RESONATOR (SIR) BASED ANTENNA FOR

FUTURE WIRELESS APPLICATIONS ......ootiiiiiintetetet ettt sttt ettt s s 182
Muhammad Asfar Saeed, Sajjad Ur Rehman, Masood Ur Rehman, Syed Muhammad Shahzad
Zia, Muhammad Ammar Sohaib, Zagham Abbas Aqeel

10T ENABLED SMART LIGHTING SYSTEM USING STM32 MICROCONTROLLER WITH
HIGH PERFORMANCE ARM® CORTEX®-M3 CORE ......ccocconiiiriiieieiiieieeieeieeteie ettt 186
Siyu Wu, Amir M. Abdulghani, Shuja Ansari, Muhammad Ali Imran, Qammer H. Abbasi

IMPACT OF SPREADING FACTOR ON LORAWAN PROPAGATION IN A
METROPOLITAN ENVIRONMENT ..ottt ettt ettt e e sttt e e e e s seaaaeeeeeessensnaaeeeeeesssnnns 190
Salaheddin Hosseinzadeh, Naeem Ramzan, Mehdi Yousefi, Krystyna Curtis, Hadi Larijani

A COMPACT SIZE IMPLANTABLE ANTENNA FOR BIO-MEDICAL APPLICATIONS .....oovvvvveiiiinene 194
Nabeel Ahmed Malik, Tahmina Ajmal, Paul Sant, Masood Ur-Rehman

COMPARISON OF CROSS-SECTION PROFILE DESIGNS FOR INTEGRATED
POLARIZATION MODE CONTROLLERS ... .ottt ettt e e e et e e eaaee s seaaeeesenveeesennes 198
Sia M. L. Andersson, Lianping Hou, John H. Marsh, Corrie D. Farmer

A TRI-BAND IMPLANTABLE ANTENNA FOR BIOTELEMETRY APPLICATIONS ......cccooevevvevrenene. 202
Nabeel Ahmed Malik, Tahmina Ajmal, Paul Sant, Masood Ur-Rehman

EML BASED ON LUMPED CONFIGURATION, IDENTICAL EPITAXIAL LAYER AND HSQ
PLANARIZATION ..ottt ettt e et e e et e e ettt e e e aateeeseaeteeseaaaeeesanteeeseaeseesseaseeesasteeesannes 206
Ali Al-Moathin, Lianping Hou, Eugenio Di Gaetano, John H. Marsh

SMART WRISTBAND FOR GESTURE RECOGNITION ......ccccceiteirieieiirieieiisieieieee et 210
Yuanjie Xia, Hadi Heidari, Rami Ghannam

A NOVEL RANDOM NEURAL NETWORK-BASED FALL ACTIVITY RECOGNITION...........ccccoueunee. 214
Syed Yaseen Shah, Hadi Larijani, Ryan Gibson, Dimitrios Liarokapis

THE FABRICATION OF THIN-FILM MICRO-LED ARRAYS USING TAPE-ASSISTED
LASER LIFT-OFF: TOWARDS RIGID AND FLEXIBLE MICRO-DISPLAYS.....ccccteoieiiiiininencnerceee 218
Zhangxu Pan, Chan Guo, Jiucheng Liu, Jiantai Wang, Yanfen Gong, Zheng Gong



DESIGN OF INFRARED IMAGING DATA ACQUISITION AND TRANSMISSION SYSTEM
BASED ON FPGA AND USB3.0....cutteiitirieiitetetsittetet ettt ettt sttt sttt sttt et es bbb aenenaen 221
Huimin Zhang, Maohai Hu, Jichuan Xiong, Xuefeng Liu

SENSOR AIDED BEAMFORMING IN VEHICULAR ENVIRONMENT .......cccceviiiieineieeeeieeeieeennne 225
Moh Chuan Tan, Minghui Li, Qammer H. Abbasi, Muhammad Imran

NEAR-INFRARED DEEP IMAGING OF BIOLOGICAL PHANTOM BY POLARIZATION
PARAMETRIC IMAGING ...ttt ettt e e e e et e e e e e seaaat et e eeesseesaateeeeeessennsseeeeeesssnnns 229
Ya Jiao, Heng Zhang, Lishan Zhi, Min Sun, Xuefeng Liu, Jichuan Xiong

PHOTOACOUSTIC MICROSCOPY OF OPTICAL ABSORPTION DISTRIBUTION OF
MICRON-SIZED COPPER BALLS........ccoiiitetitiietieteiettetesteee sttt sttt sttt stesaesestesseseesesseseesassessesessesensens 233
Zhiying Xia, Bin Xu, Yang Zhang, Kai Gu, Xuefeng Liu, Jichuan Xiong

MULTI-AGENT LEARNING EMPOWERED COLLABORATIVE DECISION FOR
AUTONOMOUS DRIVING VEHICLES......c.ooiiiiiiiitiineteitreee ettt ettt 236
Jiayu Cao, Supeng Leng, Ke Zhang

HIGH ISOLATION 8?8 MIMO ANTENNA DESIGN FOR 5G SUB-6 GHZ SMARTPHONE
APPLICATIONS . ...ttt et e et e e e et e e ettt e e eear e e e eeaaeeeseeaaeeeeeateeeeensreesennneeeennseeeennnns 240
Matthew Bridges, Mohsen Khalily, Mohammad Abedian, Demos Serghiou, Pei Xiao, Rahim
Tafazolli

A MINIATURIZED FSS BASED BAND-STOP FILTER FOR EMI SHIELDING
APPLICATIONS. ... .ottt ettt ettt ettt ettt es et et e st et e b e st et e s ese et e b ene et e s eseeseesenseseesenseseesensesesenseseasensesesn 244
Syed Muhammad Qasim Ali Shah, Fahad Ahmed, Nosherwan Shoaib

STUDY ON THE HIGH-POWER DFB SEMICONDUCTOR LASER BASED ON SAMPLED
MOIRE GRATING ...ttt ettt e e e et e e e e e e ettt e e e e e sasaateeeeeessessasaeeeeeessssnssaeeeeesssnnns 247
Shengping Liu, Yuxin Ma, Min Chen, Yong Zhao, Yuechun Shi, Xiangfei Chen

NUMERICAL INVESTIGATION OF OAM BASED INDOOR COMMUNICATION IN A
CORRIDOR WITH ELECTRICAL CONDUCTING WALLS.......ocotiiiteiririeieeeeeeeseeteie et 251
Lei Wang, Michael Wulff, Cheng Yang, Woocheon Park, Christian Schuster

A WEARABLE HEALTH MONITORING SYSTEM ...ttt ettt eate et esseveeeeennes 255
Haolin Fei, Masood Ur-Rehman

AN ASYMMETRIC SEMI-CIRCULAR MEANDERED LINE MONOPOLE ANTENNA FOR 28
GHZ 5G COMMUNICATIONS ...ttt ettt ettt st ettt ettt teste st stesseseetesseseesesseseetesseneesesseneesens 259
Hidayat Ullah, Farooq A. Tahir

A DUAL-WAVELENGTH DFB LASER BASED ON RECONSTRUCTION-EQUIVALENT-

CHIRP TECHNOLOGY FOR MILLIMETER-WAVE GENERATION ......cccccoiiiiiiiinieieieee e 262
Bocheng Yuan, Jiangin Shi, Wenxuan Qi, Yunshan Zhang, Lianyan Li, Ning Xu, Xiangfei
Chen

CONCEPT DRIFT DETECTION WITH FALSE POSITIVE RATE FOR MULTI-LABEL
CLASSIFICATION IN IOT DATA STREAM.......oootiiiiiriitetcteteene ettt 265
Pingfan Wang, Nanlin Jin, Gerhard Fehringer

EVALUATING MACHINE LEARNING TECHNIQUES ON HUMAN ACTIVITY

RECOGNITION USING ACCELEROMETER DATA .....ooooiiiiiieiiieieteteettee ettt 269
Rimsha Khan, Muhammad Abbas, Rubia Anjum, Fatima Waheed, Sheeraz Ahmed, Fahad
Bangash



DESIGN AND ANALYSIS OF KU-BAND UNIT CELLS FOR REFLECTARRAY ANTENNAS............. 275
M. Inam, M. Y. Ismail

FULLY-TRANSPARENT TRANSMISSION SURFACE FOR OUTDOOR-INDOOR MMWAVE
COVERAGE ENHANCEMENT .....cooitiiiiiiieitetiiet sttt sttt sttt st ettt st st stesaesestesseseesesseseesesseneesessesensens 279
Vikrant Singh, Mohsen Khalily, Salman Behboudi Amlashi, J. David Carey, Rahim Tafazolli

ALGORITHM FOR HANDOVER DECISION BASED ON TOPSIS......cooiiiiiiieieeeeeeeeeeeeeeeeeeeeee e 283
Siddharth Goutam, Srija Unnikrishnan, Archana Karandikar

JOINT CHANNEL AND SPREADING FACTOR SELECTION ALGORITHM FOR LORAWAN
BASED NETWORKS ..ottt ettt sttt sttt ettt et et etesae st etesseseetessese et esseseesasseneesensesensens 287
Ala’ Khalifeh, Shefaa Shraideh, Khalid A. Darabkh

QUANTIFYING THE IMPACT OF CUSTOMIZED FEEDBACK ON USER ENERGY
CONSUMPTION BEHAVIOR WITH LOW-COST IOT SETUP ....ccoiiiiiieeee e 291
Reeba Raza, Naveed Ul Hassan

FACILE AND COST EFFECTIVE PAPER BASED TRIBOELECTRIC NANOGENERATORS

FOR SELF POWERED ENVIRONMENTAL SENSING SYSTEM........ccovtriririieineieirieieiesiee e 295
Muhammad Umaid Bukhari, Memoon Sajid, Muhammad Qasim Mehmood, Muhammad
Zubair, Kashif Riaz

FOLDABLE, ECO-FRIENDLY AND LOW-COST MICROFLUIDIC PAPER-BASED

CAPACITIVE DROPLET SENSOR ......ociitiiiiiitiieiiitiieiiete ettt sttt sttt et saesestesseseesesseseesessessesesseseesens 299
Muhammad Hamza Zulfiqgar, M. Mubasher Saleem, Muhammad Zubair, M. Qasim Mehmood,
Kashif Riaz

FACILE AND LOW-COST SENSOR SYSTEM FOR EXPLORATION OF NON-INVASIVE
GLUCOSE MEASUREMENT .....coutiiiiiiiiintitetetetente sttt ettt ettt ettt et sttt ettt sae st st eneeae 303
Umer Hassan, Muhammad Hamza Zulfigar, Memoon Sajid, Mujeeb-Ur-Rehman, Kashif Riaz

BEAM-WIDTH AGILE ANTENNA FOR 5G MMW APPLICATIONS ......oooiiiiiieiie e 307
Farzana Arshad, Ahsan Ali, Jonathan Loo, Yasar Amin, Hannu Tenhunen

LEARNING THE WIRELESS CHANNEL: A DEEP NEURAL NETWORK APPROACH ...........cccce...... 312
Guan-Xiong Shen, Muhammad R. A. Khandaker, Faisal Tarig

USING MACHINE LEARNING TO PREDICT THE FUTURE DEVELOPMENT OF DISEASE .............. 318
Lanxin Miao, Xuezhou Guo, Hasan T Abbas, Khalid A Qaraqe, Qammer H Abbasi

A LIGHTWEIGHT PERMISSION-BASED BLOCKCHAIN FOR IOT ENVIRONMENTS. .....ccccceviiiieins 322
Andrew Charles Connelly, Syed Ali Raza Zaidi, Muhammad Zeeshan Shakir, Hamed Ahmadi

AN EFFICIENT PACKET SCHEDULING ALGORITHM FOR URLLC SYSTEMS. .....ccccovevvieieiierienrenee 326
Md. Ismail Husain, Md. Emdadul Haque, Faisal Tarig

CONTINUOUS USER AUTHENTICATION BASED ON DEEP NEURAL NETWORKS ........ccocovveineen. 330
Anum Tanveer Kiyani, Aboubaker Lasebae, Kamran Ali

A QUASI-OPTICAL THZ IMAGING SYSTEM USING A ONE-PORT VECTOR NETWORK
ANALYSER ...ttt ettt ettt ettt sttt b e sttt b e st ettt en e st ben Rtk et e st b en s st b en s e st benneneenn 334
Zimo Zhao, Michael E Farage, Yi Yi, Chong Li

A NOVEL APPROACH FOR CLASSIFYING DIABETES’ PATIENTS BASED ON
IMPUTATION AND MACHINE LEARNING ... .ottt ettt eeete e e e e e e eeaee e senaeeas 338
Kaouthar Driss, Wadii Boulila, Amreen Batool, Jawad Ahmad



PERFORMANCE OF SKIN-CONTACT MEANDERED BOWTIE ANTENNA WITH AMC
EXPOSED TO SWEAT-LIKE LIQUID FOR HEALTH MONITORING........c..ccceeeuieiietiectiereeieeee e 342
Nazirah Othman, Noor Asmawati Samsuri, Mohamad Kamal A. Rahim

SECURITY CHALLENGES IN CYBER SYSTEMS ....c.ooiiiiiireiet ettt 346
Ghazanfar A. Safdar, Tahera Kalsoom, Naeem Ramzan

MUTUAL SYNCHRONIZATION OF TERAHERTZ EMISSIONS FROM MULTIPLE

INTRINSIC JOSEPHSON JUNCTION MESAS ...oooiiiiieeeiee ettt e ettt e e e e s eemaaaeee e e e s ssnanaees 351
Ken Hayama, Shuma Fujita, Yuya Kuriyama, Keiichiro Maeda, Manabu Tsujimoto, Itsuhiro
Kakeya

A COMPACT L-SHAPED 16 BIT POLARIZATION INDEPENDENT CHIPLESS RFID TAG................. 355

Usman A. Haider, M. Noman, Hidayat Ullah, Farooq A. Tahir

EM FIELD UNIFORMITY ANALYSIS OF RRA REVERBERATION CHAMBER .......cccocceovviiiiiiiieeens 358
Jawad Yousaf, Hosang Lee, Muhammad Faisal, Han Junee, Wansoo Nah, Md Nazmul Hasan,
Jun Gyu Yang

EMPIRICAL INDOOR PATH LOSS MODELS AT 3.5GHZ FOR 5G COMMUNICATIONS
NETWORK PLANNING .....c.cottittiettiteietteteteiest ettt est b tesee s e se st esesentaseseseesesseneeseseneesesseneesesseneenenes 362
E. I Adegoke, Erik Kampert, Matthew D. Higgins

3D MAPPING METHODS AND CONSISTENCY CHECKS TO EXCLUDE GNSS

MULTIPATH/NLOS EFFECTS ...ttt sttt sttt sttt stesseseetesseseetessestesassessesesseseesens 366
Jasmine Zidan, Osama Alluhaibi, E. I. Adegoke, Erik Kampert, Matthew D. Higgins, Col R.
Ford

AN INTELLIGENT RANGE GATE PULL-OFF (RGPO) JAMMING METHOD.........ccccceeerinrireieeirenne 370

Rui Jia, Tianxian Zhang, Yuanhang Wang, Yanhong Deng, Lingjiang Kong

SPECTRUM SHARING OF RADAR AND COMMUNICATION FOR MULTI-DETECTION
WORKING MODE ...ttt ettt et ettt sb e bt e s bt et e et s et s bt e sbe e bt et e eaaeeenesbeenbeenaes 374
Yanhong Deng, Tianxian Zhang, Rui Jia

HYBRID ASYMMETRIC NANOSTRUCTURES FOR THE MID-INFRARED ......cccoovoiiiiiiiiiiiieeeeeeene 378
Ifeoma G. Mbomson, Richard M. De La Rue, Scott McMeekin, Nigel P. Johnson

EVALUATION OF ENERGY CONSUMPTION AND DELAY IN DIFFERENT MODES OF

DATA AGGREGATION FOR WIRELESS SENSOR NETWORKS........cccceoteiniiieinieieiieiecsieeeeveeeeeees 382
Bushra Qayyum, Guinan Li, M. Kasil, Bushra Haque, Kamran Ali, Aboubaker Lasebae,
Mohsin Raza, Btissam Errahmadi

TRAVELERS-TRACING AND MOBILITY PROFILING USING MACHINE LEARNING IN

RATILWAY SYSTEMS ettt ettt et ettt s b e bt bt at e s e e et e ebeebe e bt eatent et e besbeebeeneeneenes 386
Syed Muhammad Asad, Kia Dashtipour, Sajjad Hussain, Qammer Hussain Abbasi,
Muhammad Ali Imran

SOCIETAL IMPACT OF IOT-LEAD SMART FACTORY IN THE CONTEXT OF INDUSTRY
0 ettt et e e e ————eeeeeaa——————teeeeeaa——————tteeeeaa—————tteeeeetaa———tteeeeeaaan——tteeeesaaarttaeeeesenanns 390
Tahera Kalsoom, Naeem Ramzan, Shehzad Ahmed

EMERGING TECHNOLOGIES AND SENSORS THAT CAN BE USED DURING THE COVID-
LTO PANDEMIC ...ttt ettt sttt st s skt s et et e st st et e st et et e st ete s eneetesseseesesenessenseneetens 395
Sagar Suresh Kumar



ULTRA-WIDEBAND TERAHERTZ CHANNEL PROPAGATION MEASUREMENTS FROM

500 TO 750 GHZ ..ottt et e e e e e et e e eaa e e et e e enaeeenaeeereeeenteeenseeensesenseeenseeenseeenreseneeanes 399
Demos Serghiou, Mohsen Khalily, S. Johny, M. Stanley, I. Fatadin, T. W. C. Brown, N.
Ridler, R. Tafazolli

DETECTION OF MALICIOUS CONSUMER INTEREST PACKET WHILE MITIGATING

CONTENT POISONING ATTACK WITH NAME-KEY BASED FORWARDING AND

MULTIPATH FORWARDING BASED INBAND PROBE.........cccectiiiriniiieiieierieeieseeiesie s 403
Adnan Mahmood Qureshi, Nadeem Anjum

ENERGY OPTIMISATION THROUGH PATH SELECTION FOR UNDERWATER WIRELESS
SENSOR NETWORKS ... .ottt ettt ettt e et e e et e e e et e e e eaaee e eaaeeesssaeeesaneaeessaaeessanteeessaneesasaeeeans 407
Kenechi G. Omeke, Michael S. Mollel, Lei Zhang, Qammer H. Abbasi, Muhammad Ali Imran

POLARIZATION-INSENSITIVE BEAM SPLITTERS WITH VARIABLE SPLIT RATIOS
BASED ON PHASE GRADIENT METASURFACES ...ttt 411
Haoran Ma, Zhe Shen, Ziyao Wang, Jiawei Peng

DESIGN OF 1-BIT DIGITAL SUBWAVELENGTH METASURFACE ELEMENT FOR SUB-6

GHZ APPLICATIONS ..ottt ettt ettt ettt e e et e et e eteeeae et e eaeeeteeeteeeteenseenseeaseessesaeeseenesenseeseeereenseenrean 415
Jalil Ur Rehman Kazim, Masood Ur-Rehman, Muath Al-Hasan, Ismail Ben Mabrouk,
Muhammad Ali Imran, Qammer H Abbasi

STACKED INTRINSIC JOSEPHSON JUNCTION BI2 SR2 CACU2 O8 TERAHERTZ

SOURCES: DESIGN ISSUES FOR ACHIEVING HIGH POWER OUTPUT CLOSETO TC...........cc........ 419
Timothy Benseman, Karen Kihlstrom, Alexei Koshelev, Ulrich Welp, Wai-Kwong Kwok,
Kazuo Kadowaki

MACHINE LEARNING BASED APPROACH FOR INDOOR LOCALIZATION USING

ULTRA-WIDE BANDWIDTH (UWB) SYSTEM FOR INDUSTRIAL INTERNET OF THINGS

(ITOT) ettt ettt et ettt ettt ettt et e bt e e tae e tb e e tae e sbeeeaae e sbeasseessbaaassaesssaasssaessbeassseessbeassseessseesasaessreeansaennns 423
Fuhu Che, Abbas Ahmed, Qasim Zeeshan Ahmed, Syed Ali Raza Zaidi, Muhammad Zeeshan
Shakir

FAST AND ACCURATE RANGE-DOPPLER ESTIMATION IN MULTI-TARGET
WIDEBAND AUTOMOTIVE FMCW RADAR ...ttt et eevee s e e s senveeesennes 427
Ali Moussa, Wei Liu

DESIGN AND RAPID ASSESSMENT OF EFFICIENT ON-CHIP ESD PROTECTION
STRATEGY oottt ettt e et e ettt e e et e e et e e s eaeeesseaaaeeseaaaeeesasteeesansaeessaaaeessaneeeesaaaeesasaeeesas 431
Jawad Yousaf, Muhammad Faisal, Wansoo Nah, Hassan Saif

PREVENTING IDENTITY ATTACKS IN RFID BACKSCATTER COMMUNICATION
SYSTEMS: A PHYSICAL-LAYER APPROACH........cocoiieieteeeteeete et e 435
Ahsan Mehmood, Waqas Aman, M. Mahboob Ur Rahman, M. A. Imran, Qammer H. Abbasi

QUANTIFYING THE EFFECTS OF COMMUNICATION NETWORK PERFORMANCE IN
VEHICLE-TO-GRID FREQUENCY REGULATION SERVICES .......ccoviieiniiieinieieeeieieeeeiee e 440
L. Safak Bayram

LOAD-AWARE CELL SWITCHING IN ULTRA-DENSE NETWORKS: AN ARTIFICIAL

NEURAL NETWORK APPROACH........oo oottt ettt ee ettt e e e e s e ssaaaaeeesssesnnasaeeeeeas 444
Attai Ibrahim Abubakar, Metin Ozturk, Rao Naveed Bin Rais, Sajjad Hussain, Muhammad Ali
Imran

MAGNETIZATION DYNAMICS FEATURES IN THE SFS FO JOSEPHSON JUNCTION .......ccccccceeenne. 448

Yury Shukrinov, Ilhom Rahmonov, Andre E. Botha, Andrej Plecenik, Dragos Angel



TERAHERTZ EMISSION FROM THIN ANNULAR AND SLITTED ANNULAR BI2212
MICROSTRIP ANTENNAS ...ttt ettt b et b bbbt eb et et eb b et b e be e esennen
Nahi Shouk, Rugayyah Shouk, Sheila Bonnough, Richard A. Klemm

GUIDING OF TERAHERTZ PHOTONS IN SUPERCONDUCTING NANO-CIRCUITS.......cccecvverernene
Samane Kalhor, Majid Ghanaatshoar, Kaveh Delfanazari

Author Index





