
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP19E21-POD 
978-1-7281-1185-8 

2019 8th International Conference 
on Modern Circuits and Systems 
Technologies (MOCAST 2019) 

Thessaloniki, Greece 
13-15 May 2019 



 
 
 
 
 
 
 
Copyright © 2019 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:   CFP19E21-POD 
ISBN (Print-On-Demand):  978-1-7281-1185-8 
ISBN (Online):   978-1-7281-1184-1 
 
 
 
           
 
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 

 
 
 



TABLE OF CONTENTS 
 
 
 

SINGLE ACTIVE ELEMENT FRACTIONAL-ORDER PIλ CONTROLLER FOR VEHICLE 
THROTTLE AND BRAKE CONTROL ............................................................................................................................. 1

Stavroula Kapoulea ; Costas Psychalinos ; Aleksei Tepljakov 
 

AREA OPTIMIZATION WITH NON-LINEAR MODELS IN CORE MAPPING FOR SYSTEM-
ON-CHIPS.............................................................................................................................................................................. 5

Jan Moritz Joseph ; Dominik Ermel ; Tobias Drewes ; Lennart Bamberg ; Alberto García-Oritz ; Thilo Pionteck 
 

DIGITAL SIGNAL PROCESSING IN FPGA FOR PARTICLE TRACK RECONSTRUCTION AT 
THE HL-LHC ATLAS .......................................................................................................................................................... 9

Riccardo Poggi 
 

SIMPLE MULTI-FUNCTION FRACTIONAL-ORDER FILTER DESIGNS .............................................................. 13
P. Bertsias ; C. Psychalinos ; A. S. Elwakil ; B. J. Maundy 

 

PLANT DISEASE DIAGNOSIS WITH COLOR NORMALIZATION......................................................................... 17
Nikos Petrellis 

 

ULTRA LOW-VOLTAGE CURRENT SQUARING AND MULTIPLIER................................................................... 21
Spyridon Vlassis ; George Souliotis ; Fotis Plessas 

 

DESIGN OF A DIGITAL PLL REAL NUMBER MODEL USING SYSTEMVERILOG ........................................... 25
Nikolaos Georgoulopoulos ; Alkiviadis Hatzopoulos 

 

AN ALTERNATIVE TO ZIGBEE ROUTING USING A CYCLES DESCRIPTION OF A PLANAR 
GRAPH................................................................................................................................................................................. 29

Cristian E. Onete ; Maria Cristina C. Onete 
 

HARDWARE ACCELERATION ON GAUSSIAN NAIVE BAYES MACHINE LEARNING 
ALGORITHM ..................................................................................................................................................................... 33

Georgios Tzanos ; Christoforos Kachris ; Dimitrios Soudris 
 

CONNECTION-BASED BLUETOOTH MESH NETWORK AS A LOW ENERGY SOLUTION 
FOR OFF-GRID DATA NETWORKS.............................................................................................................................. 38

Rasmus Thue Elkjær Dvinge ; Adam Stalmach ; Lazaros Nalpantidis 
 

A BATTERY EQUALIZATION TECHNIQUE BASED ON CUK CONVERTER BALANCING FOR 
LITHIUM ION BATTERIES ............................................................................................................................................. 44

Ali Farzan Moghaddam ; Alex Van Den Bossche 
 

28NM STT-MRAM ARRAY AND SENSE AMPLIFIER................................................................................................ 48
Jin Woong Kwak ; Andrew Marshall ; Harvey Stiegler 

 

SYNCHRONIZATION OF A CHAOTIC SYSTEM WITH LINE EQUILIBRIUM USING A 
DESCRIPTOR OBSERVER FOR SECURE COMMUNICATION............................................................................... 52

Lazaros Moysis ; Christos Volos ; Viet-Thanh Pham ; Sotirios Goudos ; Ioannis Stouboulos ; Mahendra Kumar 
Gupta 

 

A NEW FRACTIONAL-ORDER MAP AND ITS CONTROL....................................................................................... 56
Adel Ouannas ; Amina-Aicha Khennaoui ; Giuseppe Grassi ; Viet-Thanh Pham ; Christos Volos 

 

ON FRACTIONAL FORMS OF MODIFIED AND GENERALIZED ARNOLD MAPPINGS .................................. 60
Amina-Aicha Khennaoui ; Adel Ouannas ; Giuseppe Grassi ; Viet-Thanh Pham ; Christos Volos 

 

DESIGN OF A SYSTEMVERILOG-BASED VCO REAL NUMBER MODEL ........................................................... 64
Nikolaos Georgoulopoulos ; Athanasios Mekras ; Alkiviadis Hatzopoulos 

 

BREAST CANCER DIAGNOSIS USING IMAGE PROCESSING AND MACHINE LEARNING 
FOR ELASTOGRAPHY IMAGES ................................................................................................................................... 68

Mohamed Adel ; Ahmed Kotb ; Omar Farag ; M. Saeed Darweesh ; Hassan Mostafa 
 

HARDWARE ACCELERATED EPILEPTIC SEIZURE DETECTION SYSTEM USING SUPPORT 
VECTOR MACHINE ......................................................................................................................................................... 72

Yahia Elhazek ; Ahmed Ibrahim ; Mostafa Amer ; Ahmed Abubakr ; Hassan Mostafa 
 

FLYBACK CONVERTER BALANCING TECHNIQUE FOR LITHIUM BASED BATTERIES ............................. 76
Ali Farzan Moghaddam ; Alex Van Den Bossche 

 

INTERFACING USRP KIT WITH ZYNQ-7000 EVALUATION KIT ......................................................................... 80
Khadija Khaled ; Chaymaa Osama ; Mahetab Osama ; Heba Magdy ; Heba Mahmoud ; Yara Hossam ; Sherif 
Hosny ; Hassan Mostafa 

 

SMART IOT MONITORING SYSTEM FOR AGRICULTURE WITH PREDICTIVE ANALYSIS ........................ 84
Alaa Adel Araby ; Mai Mohamed Abd Elhameed ; Nada Mohamed Magdy ; Loa'a Ahmed Said ; Nada Abdelaal ; 
Yomna Tarek Abd Allah ; M. Saeed Darweesh ; Mohamed Ali Fahim ; Hassan Mostafa 

 



PERFORMANCE COMPARISON OF COMPANDING-BASED PAPR SUPPRESSION 
TECHNIQUES IN OFDM SYSTEMS............................................................................................................................... 88

Abdulwahid Mohammed ; Mohamed Shehata ; Amin Nassar ; Hassan Mostafa 
 

DEMONSTRATION OF FORWARD COLLISION AVOIDANCE ALGORITHM BASED ON V2V 
COMMUNICATION .......................................................................................................................................................... 92

Ahmed Hosny ; Mohamed Yousef ; Wessam Gamil ; Mohamed Adel ; Hassan Mostafa ; M. Saeed Darweesh 
 

LOW UTILIZATION FPGA IMPLEMENTATION OF OFDM TRANSCEIVER BASED ON IEEE 
802.11N STANDARD .......................................................................................................................................................... 96

Ahmed El-Gohary ; Mohamed Saad ; Omar Mahmoud ; Mohamed Thabet ; Sayed Shaban ; Mohannad Khaled ; 
Hassan Mostafa 

 

COVERAGE PERFORMANCE OF A CHAOTIC MOBILE ROBOT USING AN INVERSE 
PHEROMONE MODEL................................................................................................................................................... 100

Eleftherios K. Petavratzis ; Christos K. Volos ; Ioannis N. Stouboulos ; Hector E. Nistazakis ; Konstantia G. 
Kyritsi ; Kimon P. Valavanis 

 

OPTIMAL EEG WINDOW SIZE FOR NEURAL SEIZURE DETECTION ............................................................. 104
Aya Alzahy ; Mohamed Elgammal ; Haitham Mohammed ; Hassan Mostafa 

 

AN RFID-ENABLED AUTOMATED STORAGE AND RETRIEVAL SYSTEM VIA 
MICROCONTROLLER STEPPER MOTOR CONTROL........................................................................................... 108

George Sinodakis ; Vasilis Kostopoulos ; Maria Drakaki ; Yannis L. Karnavas ; Panagiotis Tzionas 
 

DESIGN OF FPGA-BASED MEALY FSMS WITH COUNTERS............................................................................... 112
Alexander Barkalov ; Larysa Titarenko ; Slawomir Chmielewski ; Kamil Mielcarek 

 

A MULTIPLE INPUT-MULTIPLE OUTPUT VISIBLE LIGHT COMMUNICATION SYSTEM 
DESIGN BASED ON OPTICAL ORTHOGONAL CODES ......................................................................................... 116

Mohamed Shehata ; Mohamed Sameh Said ; Hassan Mostafa 
 

COMPUTATIONALLY EFFICIENT CALIBRATION ALGORITHM FOR THREE-AXIS 
ACCELEROMETER AND MAGNETOMETER .......................................................................................................... 120

Konstantinos Papafotis ; Paul P. Sotiriadis 
 

WEARABLE DEVICE FOR MONITORING HEART RATE BASED ON LOW-COST 
PIEZORESISTIVE SENSOR........................................................................................................................................... 124

Vu Ngoc Quy ; Do Tran Xuan Duy ; Dinh Trung Kien ; Vu Hong Tu ; Qijun Sun ; Vellaisamy A. L. Roy ; Viet-
Thanh Pham ; Toan Thanh Dao 

 

DESIGN OF A LOW-POWER PHASE INTERPOLATOR FOR MULTI-STANDARD 
TRANSCEIVER PHYS..................................................................................................................................................... 128

Athanasios Stefanou ; Emmanouil Bochoridis 
 

INTRODUCING SENIOR UNDERGRADUATE STUDENTS TO THE OPEN-CIRCUIT TIME-
CONSTANT METHOD FOR CIRCUIT ANALYSIS.................................................................................................... 132

Nikolaos F. Voudoukis ; Dimitrios Baxevanakis ; Konstantinos Papafotis ; Christos Dimas ; Costas Oustoglou ; 
Paul P. Sotiriadis 

 

SIMPLIFIED HARDWARE IMPLEMENTATION OF THE SOFTMAX ACTIVATION 
FUNCTION........................................................................................................................................................................ 136

I. Kouretas ; V. Paliouras 
 

ELECTRICAL IMPEDANCE TOMOGRAPHY IMAGE RECONSTRUCTION: IMPACT OF 
HARDWARE NOISE AND ERRORS............................................................................................................................. 140

Christos Dimas ; Nikolaos Uzunoglu ; Paul P. Sotiriadis 
 

A NEW TECHNIQUE FOR STOCHASTIC DIVISION IN UNIPOLAR FORMAT ................................................. 144
Nikos Temenos ; Paul P. Sotiriadis 

 

RECONFIGURABLE BPF WITH WIDE TUNING BANDWIDTH RANGE USING OPEN- AND 
SHORT-ENDED STUBS .................................................................................................................................................. 148

Salman Arain ; Abdul Quddious ; Aqeela Saghir ; Symeon Nikolaou ; Photos Vryonides 
 

DESIGNING FPGA-BASED MEALY FSMS WITH TWO LEVELS OF LOGIC ..................................................... 152
Alexander Barkalov ; Larysa Titarenko ; Kamil Mielcarek 

 

LITE-DTU: ONLINE DATA SELECTION, COMPRESSION, AND TRANSMISSION ASIC FOR 
THE UPGRADED FRONT-END OF THE CMS ELECTROMAGNETIC CALORIMETER ................................. 156

Simona Cometti ; Giovanni Mazza 
 

EFFICIENT COMPUTATION OF THE GRÜNWALD-LETNIKOV METHOD FOR ARM-BASED 
IMPLEMENTATIONS OF FRACTIONAL-ORDER CHAOTIC SYSTEMS ............................................................ 160

D. Clemente-López ; J. M. Muñoz-Pacheco ; O. G. Félix-Beltrán ; C. Volos 
 

RADIATION MEASUREMENTS IN OFFICE ENVIRONMENT WITH WI-FI, 3G AND 4G USERS .................. 164
Elisavet Koutsi ; Sotiris Deligiannis ; Ioannis Sarantopoulos ; Dimitra Zarbouti ; Georgia Athanasiadou ; George 
Tsoulos 

 

NON-QUASI-STATIC SMALL-SIGNAL MODELING OF TGRC MOSFET IN PARAMETER 
PERSPECTIVE FOR RF/MICROWAVE APPLICATIONS ....................................................................................... 168

Ajay Kumar ; Neha Gupta ; M.M. Tripathi ; Rishu Chaujar 
 



SUPERIMPOSED PILOTS BASED ESTIMATION OF SPARSE MULTIPATH MASSIVE-MIMO 
NOMA CHANNELS ......................................................................................................................................................... 172

Imdad Ul Haq ; Syed Junaid Nawaz ; Babar Mansoor ; Konstantinos B. Baltzis 
 

FRACTIONAL ORDER FUZZY LOGIC POSITION AND FORCE CONTROL OF 
EXPERIMENTAL ELECTRO-HYDRAULIC SERVO SYSTEM ............................................................................... 176

Mohamed El-Sayed M. Essa ; Magdy A. S. Aboelela ; M. A. Moustafa Hassan ; S. M. Abdraboo 
 

DESIGN AND IMPLEMENTATION OF AN APSOC-BASED ROBOTIC SYSTEM WITH 
MOTION TRACKING TELEOPERATION.................................................................................................................. 180

C. Paparizos ; N. Tsafas ; M. Birbas 
 

ENCODING OF MICROOPERATIONS IN FPGA-BASED MOORE FSMS ............................................................ 184
Alexander Barkalov ; Larysa Titarenko ; Malgorzata Mazurkiewicz ; Kamil Mielcarek 

 

SELF-LEARNING PERCEPTRON USING A DIGITAL MEMRISTOR EMULATOR .......................................... 188
C. De Benito ; M. M. Al Chawa ; M. Roca ; R. Picos ; S. G. Stravinides 

 

APPLICATION OF THE POWER CONTRIBUTORS METHOD FOR THE AOI22 CMOS CELL ...................... 192
Nikolaos Karagiorgos ; Spiros Nikolaidis 

 

PIPELINE LEAK DETECTION IN NOISY ENVIRONMENT ................................................................................... 196
Georgios-Panagiotis Kousiopoulos ; Georgios-Napoleon Papastavrou ; Nikolaos Karagiorgos ; Spyridon 
Nikolaidis ; Dimitrios Porlidas 

 

A NEW SIMPLIFIED MODEL FOR HFO2-BASED MEMRISTOR.......................................................................... 201
Valeri Mladenov 

 

A 30 GHZ LOW POWER & HIGH GAIN LOW NOISE AMPLIFIER WITH GM-BOOSTING IN 
28NM FD-SOI CMOS TECHNOLOGY ......................................................................................................................... 205

Georgios Konidas ; Panagiotis Gkoutis ; Vasilis Kolios ; Grigorios Kalivas 
 

HLS ACCELERATED NOISE REDUCTION APPROACH USING IMAGE STACKING ON 
XILINX PYNQ .................................................................................................................................................................. 209

Dimitris Tsiktsiris ; Dimitris Ziouzios ; Minas Dasygenis 
 

FRONT-END INTEGRATED CIRCUITS FOR READOUT OF LARGE AREA SIPMS AT 
CRYOGENIC TEMPERATURE..................................................................................................................................... 213

Alejandro D. Martinez R 
 

A PATTERN RECONFIGURABLE ANTENNA SYSTEM INTEGRATED IN A TRUCK SIDE 
MIRROR ............................................................................................................................................................................ 217

Leonidas Marantis ; Anastasios Paraskevopoulos ; Dimitrios Rongas ; Kontantinos Maliatsos ; Petros Bithas ; 
Athanasios Kanatas 

 

ECG ANALYSIS AND HEARTBEAT CLASSIFICATION BASED ON SHALLOW NEURAL 
NETWORKS...................................................................................................................................................................... 222

Konstantinos Balaskas ; Kostas Siozios 
 

DISCONE RECTENNA IMPLEMENTATION FOR BROADBAND RF ENERGY HARVESTING...................... 226
Manolis G. Tampouratzis ; Demosthenes Vouyioukas ; Dimitrios I. Stratakis 

 

TF2FPGA: A FRAMEWORK FOR PROJECTING AND ACCELERATING TENSORFLOW CNNS 
ON FPGA PLATFORMS ................................................................................................................................................. 230

Spyridon Mouselinos ; Vasileios Leon ; Sotirios Xydis ; Dimitrios Soudris ; Kiamal Pekmestzi 
 

OPTIMIZING SVM CLASSIFIER THROUGH APPROXIMATE AND HIGH LEVEL SYNTHESIS 
TECHNIQUES................................................................................................................................................................... 234

Konstantina Koliogeorgi ; Georgios Zervakis ; Dimitrios Anagnostos ; Nikolaos Zompakis ; Kostas Siozios 
 

MULTIPLE TRANSIENT FAULTS IN COMBINATIONAL LOGIC WITH PLACEMENT 
CONSIDERATIONS ......................................................................................................................................................... 238

Georgios Ioannis Paliaroutis ; Pelopidas Tsoumanis ; Nestor Evmorfopoulos ; George Dimitriou ; Georgios I. 
Stamoulis 

 

ON THE EVALUATION OF LOW-COST PM SENSORS FOR AIR QUALITY ESTIMATION ........................... 242
Theologos Migos ; Ioannis Christakis ; Konstantinos Moutzouris ; Ilias Stavrakas 

 

SIMPLE MEASUREMENTS WITH NETWORK TIME PROTOCOL FOR TEACHING TIME 
AND FREQUENCY METROLOGY............................................................................................................................... 246

Charalampos Sarafidis ; Christina Sfetsiou ; Hariton M. Polatoglou 
 

ON THE USE OF DIVERSITY IN TRANSDERMAL OPTICAL WIRELESS LINKS WITH 
NONZERO BORESIGHT POINTING ERRORS FOR OUTAGE PERFORMANCE ESTIMATION.................... 250

G.K. Varotsos ; H.E. Nistazakis ; G.S. Tombras ; K. Aidinis ; F. Jaber ; K. K. Mujeeb Rahman 
 

IMPROVING THE EVALUATION OF THE PERIOD AND AMPLITUDE OF A SIGNAL FOR 
VISUALLY IMPAIRED INDIVIDUALS........................................................................................................................ 254

Dimitris Kampelopoulos ; Hariton M. Polatoglou ; Spyridon Nikolaidis 
 

TRIPLE HYBRID TERRESSTRIAL FSO/RF/MMW SYSTEM WITH RECEIVER'S DIVERSITY ..................... 258
G. D. Roumelas ; H.E. Nistazakis ; A.N. Stassinakis ; G.S. Tombras ; Ch. K. Volos 

 



DEVELOPMENT OF A FRACTIONAL ORDER PID CONTROLLER FOR A PHYSICAL 
SYSTEM BASED ON BAT INSPIRED ALGORITHM ................................................................................................ 262

Magdy A.S. Aboelela 
 

DF RELAYED QAM OR DBPSK FSO LINKS WITH GENERALIZED POINTING ERRORS 
OVER MIXTURE GAMMA TURBULENCE CHANNELS ......................................................................................... 267

N.A. Androutsos ; H.E. Nistazakis ; A.N. Stassinakis ; G.S. Tombras ; A.D. Tsigopoulos 
 

AUTONOMOUS OBSTACLE AVOIDANCE VEHICLE USING LIDAR AND AN EMBEDDED 
SYSTEM............................................................................................................................................................................. 271

Nikolaos Baras ; Georgios Nantzios ; Dimitris Ziouzios ; Minas Dasygenis 
 

MULTI-ROBOT COVERAGE PATH PLANNING IN 3-DIMENSIONAL ENVIRONMENTS .............................. 275
Nikolaos Baras ; Minas Dasygenis ; Nikolaos Ploskas 

 

MEMRISTIVE CIRCUITS FOR THE SIMULATION OF THE EARTHQUAKE PROCESS ................................ 279
Grigorios Tastzoglou ; Vasileios Ntinas ; Ioakeim G. Georgoudas ; Angelos Amanatiadis ; Georgios Ch. 
Sirakoulis 

 

VEHICLE WINDSHIELD DETECTION BY FAST AND COMPACT ENCODER-DECODER FCN 
ARCHITECTURE............................................................................................................................................................. 283

A. Mountelos ; A. Amanatiadis ; G. Sirakoulis ; E. B. Kosmatopoulos 
 

A SMART INDOOR NAVIGATION SYSTEM OVER BLE ........................................................................................ 287
Abdelrahman M. Sawaby ; Hesham M. Noureldin ; Mayada S. Mohamed ; Maryam O. Omar ; Nahed S. Shaaban ; 
Noha N. Ahmed ; Samar M. Elhadidy ; Reham S. Hussein ; Ali H. Hassan ; Hassan Mostafa 

 

HARDWARE ACCELERATION OF SHA-256 ALGORITHM USING NIOS-II PROCESSOR............................. 291
Argirios Sideris ; Theodora Sanida ; Minas Dasygenis 

 

DESIGN OF MICROPOWER OPERATIONAL TRANSCONDUCTANCE AMPLIFIERS FOR 
HIGH TOTAL IONIZING DOSE EFFECTS................................................................................................................. 295

Alexia Papadopoulou ; Nikolaos Makris ; Loukas Chevas ; Aristeidis Nikolaou ; Matthias Bucher 
 

SECOND-ORDER BANDPASS OTA-C FILTER DESIGNS FOR EXTRACTING WAVES FROM 
ELECTROENCEPHALOGRAM .................................................................................................................................... 299

Kleoniki Baxevanaki ; Costas Psychalinos 
 

NEURAL NETWORKS AND RANDOM FORESTS: A COMPARISON REGARDING 
PREDICTION OF PROPAGATION PATH LOSS FOR NB-IOT NETWORKS ....................................................... 303

Sotirios P. Sotiroudis ; Sotirios K. Goudos ; Katherine Siakavara 
 

COLE-COLE BIO-IMPEDANCE PARAMETERS EXTRACTION FROM A SINGLE TIME-
DOMAIN MEASUREMENT ........................................................................................................................................... 307

S. Kapoulea ; A. M. Abdelaty ; A. S. Elwakil ; C. Psychalinos ; A. G. Radwan 
 

A 0.6V, 700NW CHOPPER CAPACITIVELY-COUPLED INSTRUMENTATION AMPLIFIER 
FOR BIOMEDICAL APPLICATIONS .......................................................................................................................... 311

Stefanos Pokamisas ; Dimitrios Baxevanakis ; Paul P. Sotiriadis 
 

MIMO ARCHITECTURE MODELLING UTILIZING OVERLAPPED ELEMENT ANTENNA 
ARRAYS ............................................................................................................................................................................ 315

Theodoros N. Kaifas ; Dimitrios G. Babas ; John N. Sahalos 
 

A STOCHASTIC FDTD METHOD FOR RECTANGULAR OBJECTS WITH GEOMETRIC 
UNCERTAINTIES ............................................................................................................................................................ 319

Christos Salis ; Nikolaos Kantartzis ; Theodoros Zygiridis 
 

RADIO ENVIRONMENT MAPS FOR 5G COGNITIVE RADIO NETWORK ........................................................ 323
Ioanna Kakalou ; Kostas Psannis ; Sotirios K. Goudos ; Traianos V. Yioultsis ; Nikolaos V. Kantartzis ; Yutaka 
Ishibashi 

 

Author Index 




