
 

 

 

International Conference on Electrical, Computer, 
Communications and Mechatronics Engineering  

(ICECCME 2022) 
 
 
 

 

CONFERENCE PROCEEDINGS 
 
 

16-18 November 2022 

Male, Maldives 

 
 
 

©IEEE 2022 



ICECCME 2022 
TABLE OF CONTENTS 

 
Paper 

ID Paper Title Authors Page 

8 Data-driven Predictive Model of Windows 10’s 
Vulnerabilities Freeh N. Alenezi, Tahir Mehmood 1 

11 Golden Eagle Extreme Learning Machine for Hourly Solar 
Irradiance Forecasting Sarunyoo Boriratrit, Rongrit Chatthaworn 6 

13 Univariate Oscillation Detection using Kernel Density 
Estimation 

Kurt Pichler, Martin Scherhauf, Christian Kastl, Florian 
Hammer 11 

25 400 kV Power Substation Fire and Explosion Hazard 
Assessment to Prevent A Power Black-Out 

Daniel N. Fita, Teodora Lazar, Florin G. Popescu, Dragos 
Pasculescu, Cristina Pupaza, Emilia Grigorie 17 

35 Advantages and Disadvantages of Common used Fuels for 
Passenger Cars Jan Furch, Zdeněk Krobot, Vlastimil Konečný, Jiří Stodola 21 

37 Developing a Prototype of A Not in Kind Heat Pump Based 
on Elastocaloric Effect Luca Cirillo, Adriana Greco, Claudia Masselli 27 

39 STATCOM Allocation Using Firefly Algorithm for Loss 
Minimization and Voltage Profile Enhancement 

Samson Oladayo Ayanlade, Emmanuel Idowu Ogunwole, 
Abdulrasaq Jimoh, Sunday Olufemi Ezekiel, Dolapo 
Eniola Owolabi, Abdulsamad Bolakale Jimoh 

33 

41 SentiMage: A Sentiment-Image-based COVID-19 Health 
Misinformation Detection using Machine Learning Kalaimagal Ramakrishnan, Vimala Balakrishnan 39 

42 Health Misinformation in the Covid-19 Era – Detecting 
Misinformation on Bi-lingual Corpora using Lexical Features Kalaimagal Ramakrishnan, Vimala Balakrishnan 44 

43 
True Harmonic Identification-Based Monocomponent Signal 
Selection for The Instantaneous Rotational Speed Estimation 
Performed by TARSE 

Andy Rodríguez Lorenzo, Fidel E. Hernández Montero, 
Mario L. Ruiz Barrios, Julio César Gómez Mancilla 49 

44 Modeling and MPC Based Control of Line Power Flow in 
Smart Grid 

Chakravarthi Kotakonda, Faheem Ul Haq, Abhishek 
Saini, Pratyasa Bhui, Pratim Kundu 56 

45 Diagnostic of Selected Parts of Vehicle and its Internal 
Combustion Engine Jiri Stodola, Petr Stodola, Jan Furch 61 

46 Spectrum Sensing Based on An Improved Deep Learning 
Classification for Cognitive Radio 

Zeghdoud Sabrina, Tanougast Camel, Teguig Djamal, 
Mesloub Ammar, Sadoudi Said, Bouteghrine Belqassim 66 

47 Predicting Student's Internship Performance using J48 
Algorithm Riah Elcullada Encarnacion, Maria Elisa Linda Taeza Cruz  71 

56 Severity Classification of COVID-19 Patients Data using 
Quantum Machine Learning Approaches 

Ubaid Ullah, Danyal Maheshwari, Hanna Helene Gloyna, 
Begonya Garcia-Zapirain 77 

58 Pixel-Changes-Based RGB Channels for a Novel Underwater 
Image Dehazing Technique Fayadh Alenezi 83 

62 Geo-targeted Emergency Alert Messaging to Direct-to-Home 
(DTH) subscribers 

Saurabh Basu, Sandeep Sharma, Kamlesh Kumar Yadav, 
Suvam Suvabrata Behera, Anugandula Naveen Kumar, 
Pankaj Kumar Dalela 

89 

64 DLCSS: Dynamic Longest Common Subsequences Daniel Bogdoll, Jonas Rauch, J. Marius Zöllner  95 

69 
Unsupervised Anomaly Detection Using Bidirectional GRU 
Autoencoder Neural Network for PLOAM Message Sequence 
Analysis in GPON 

Tomas Horvath, Adrian Tomasov, Petr Munster, Petr 
Dejdar, Vaclav Oujezsky 100 

73 PV/IoT based Smart Traffic Management System Motaz Amer, Rana Maher 105 

78 Review of Axial and Radial Flux PM Machines with Emphasis 
in High Power Density 

Pedro L. Hernandez, Wulf-Toke Franke, Ramkrishan 
Maheshwari 111 

79 Segmentation of Fetal 2D Images with Deep Learning: A 
Review 

Pedro Rodrigues, M. Anees ur Rehman, Getúlio Igrejas 
Cedri 119 

86 Designing and Optimization of Renewable Hybrid Energy 
System for Rural India - Feasibility Study Dnyaneshwar Ankushrao Kawadgave, Mahadev G. Unde 127 

90 Gravity Compensation Device to Reduce Load in Downward 
Drilling Work 

Yoshimasa Nakano, Shen Tian, Hirokazu Matsui, Ken’ichi 
Yano, Toshihiko Arima, Shigeru Fukui 133 



ii 
 

93 A Perspective Review on Digital Twins for Roads, Bridges, 
and Civil Infrastructures 

Filippo Sanfilippo, Rein T. Thorstensen, Ajit Jha, Zhiyu 
Jiang, Kjell G. Robbersmyr 139 

94 Joint Stochastic Prediction of Vessel Kinematics and 
Destination based on a Maritime Traffic Graph 

Trym Tengesdal, Leonardo M. Millefiori, Paolo Braca, 
Edmund Brekke 145 

95 
Multi-Layer Segmentation Solution to Filter The Noise of 
Optical Flow Vectors to Assist Robots in Object Recognition 
Inside Buildings 

Ngoc Anh Mai  153 

98 Optimal Fractional Order PID based on a Modified Ziegler-
Nichols method 

Erwin T. Hegedus, Isabela R. Birs, Mihaela Ghita, Clara 
M. Ionescu, Robain De Keyser, Cristina I. Muresan, 
Maria Ghita, Ioan Nascu 

159 

100 Correlative Spectral Mapping of Surface Electromyography 
for the Detection of Temporomandibular Joint Disorder Roopa Kakkeri, Bormane D.S, R. B. Kakkeri  165 

102 
Green Hydrogen Microgrid: a smart Home Energy 
Management System devoted to a Renewable energy 
system based on Hydrogen Energy Storage 

Sami Ben Slama, Bassam Zafar, Emad Shafie 171 

104 ESSA Scheduling Algorithm for Optimizing Budget-
Constrained Workflows C K Sripavithra, V B Kirubanand 178 

106 Optimizing Charging Station Placement in Energy-Harvesting 
Wireless Sensor Networks 

Ammar Gharaibeh, Osamah Badarneh, Mustafa 
Shawaqfeh 186 

108 Use of Satellites for Observation of Objects in Agriculture Dimitar Karastoyanov, Krasimir Terziev, Elena Blagoeva 191 

109 Meta-Heuristic Algorithms-Based Feature Selection for 
Breast Cancer Diagnosis: A Systematic Review Nour Ayman Abujabal, Ali Bou Nassif 196 

114 Experiments on Anomaly Detection in Autonomous Driving 
by Forward-Backward Style Transfers  

Daniel Bogdoll, Meng Zhang, Maximilian Nitsche, 
J.Marius Zöllner 202 

115 Design and Implementation of Different Machine Learning 
Algorithms for Credit Card Fraud Detection 

Aditi Singh, Anoushka Singh, Anshul Aggarwal, Anamika 
Chauhan 209 

117 AI Based Actors Identification with High Intra-Class 
Variations Costin Bernhart, Martin Kampel 215 

120 Innovative Technologies for Efficient Power Supply Using 
Solar Systems and Phase-Change Materials  

Dimitar Karastoyanov, Rosen Petrov, Milena 
Haralampieva 222 

121 5G on the Cheap: Configurable Low-Cost Cellular Industrial 
Communication 

Andreas Ingo Grohmann, Mauri Seidel, Christopher 
Lehmann, Thomas Höschele, Martin Reisslein, Frank 
H.P. Fitzek 

228 

125 A Semi-Automated Multi-Sensor Data Labeling Process for 
Deep Learning in Automotive Radar Environment 

Daniel Scharf, Seifeddine Saadani, Mathias Schneider, 
Alfred Höß 234 

127 Smartphone-based Vehicle Telematics For Naturalistic 
Driving Studies 

Faris Tarlochan, Susan Dun, Semira Omer Mohammed, 
Mohamed Kharbeche, Abdrabo Soliman, Batool Gaben 242 

128 Stacking Machine Learning Models using Factor Analysis to 
Predict the Output Laser Power 

Snezhana Gocheva-Ilieva, Hristina Kulina, Antoaneta 
Yordanova 247 

130 Robust Simulation of Advanced Water Treatment Employing 
Hybrid Modeling Approach 

Antonija Tomic, Miroslav Jerkovic, Marin Kovacic, Erna 
Begovic Kovac, Hrvoje Kušić, Igor Peternel, Panagiotis 
Karamanis, Bakhtiyor Rasulev, Ana Loncaric Bozic 

253 

131 Compression and Privacy of Hyperspectral Images Bruno Carpentieri 258 

132 Design of an Innovative Zero-Emissions Braking System for 
Vehicles 

Giovanni Imberti, Henrique De Carvalho Pinheiro, 
Massimiliana Carello 263 

133 
Brain Stimulation by noninvasive Transcranial Pulse 
Stimulation (TPS) improves cognitive Deficits and Mood in 
Alzheimer’s Disease 

Ulrich Sprick, Martin Köhne 269 

136 Smooth Motion Planning of an Omnidirectional Mobile 
Robot in Dynamic Environments Ana Šelek, Marija Seder 275 

139 On Using Fuzzy Using C-Means Clustering in The Fuzzy 
Signature Concept Classification of Liver Lesions 

Melinda Kovács, Ferenc Lilik, Szilvia Nagy, László T. 
Kóczy 281 



iii 
 

142 Application of an Automotive Assurance Case Approach to 
Autonomous Marine Vessel Security 

Luis-Pedro Cobos, Tianlei Miao, Kacper Sowka, Garikayi 
Madzudzo, Alastair R. Ruddle, Ehab el Amam 287 

144 Embedded Measurement System in Mechatronic Capacitive 
Balance Based on Ceramic Coil Springs A. Bourennane, C. Tanougast, C. Diou, M. Ben-Akka 296 

145 
Using Bluetooth Mesh to Enable Coordinate Charge of 
Domestic Charging Station for Electric Vehicles: An 
Experimental Analysis 

Stefano Rinaldi, Alessandra Flammini, Marco Pasetti, 
Alessandro Depari, Elia Mondini, Emiliano Sisinni, Paolo 
Ferrari 

301 

146 
Ensemble Learning for Predicting the Tensile Strength of 
Alloy Steels from Chemical Composition and Processing 
Parameters  

Hristina Kulina, Mariana Koleva-Petrova, Snezhana 
Gocheva-Ilieva  308 

147 Overview of Satellite Communications and its Applications in 
Telemedicine for the underserved in Nigeria: A case study 

Lasisi Salami Lawal, Abiodun Musa Aibinu, Chatwin R. 
Chris, Ubong Udoyen, Theddeus Iheanacho, 
Abdulrahaman Jaafar, Isa Ali Ibrahim 

314 

148 Self Supervised Traffic Scene Clustering using Graph 
Representations Maximilian Zipfl, Moritz Jarosch, J. Marius Zöllner 324 

151 A Simulation Study on the Effect of Lubricant Ageing on Ball 
Screws Behaviour 

Antonio Carlo Bertolino, Andrea De Martin, Federico 
Fasiello, Stefano Mauro, Massimo Sorli 331 

152 Experimental Proof of the Energy Advantage of In-Network 
Intelligence 

Huanzhuo Wu, Máté Tömösközi, Riccardo Bassoli, Jiajing 
Zhang, Frank H. P. Fitzek 338 

153 A 400 MHz 19 dBm Inverse Class-E Power Amplifier for 
Energy-Efficient Aggressive Duty-Cycling Maximilian Gottfried Becker, Niko Joram, Frank Ellinger 344 

154 A New Concept of Transmitting Antenna on Bi-Static Radar 
for Space Debris Monitoring 

Germano Bianchi, Marco Felice Montaruli, Mauro Roma, 
Sergio Mariotti, Pierluigi Di Lizia, Andrea Maccaferri, 
Luca Facchini, Claudio Bortolotti, Rebecca Minghetti 

349 

155 Design of An Easy Upgradable Cost Efficient Autonomous 
Assistive Robot ROSWITHA 

Sudeep Sharan, Peter Nauth, Julian Umansky, Robert 
Michalik, Juan José Domínguez-Jiménez 354 

156 Signal Dimension Estimation in BSS Models with Serial 
Dependence Klaus Nordhausen, Sara Taskinen, Joni Virta,  360 

157 Lightweight Social Organization and Coordination System for 
Non-Profit Associations 

Robert Manthey, Richard Vogel, Falk Schmidsberger, 
Matthias Baumgart, Christian Roschke, Marc Ritter, 
Matthias Vodel 

367 

158 Multimedia Test Set System - MuTeSys 
Robert Manthey, Steve Conrad, Richard Vogel, Falk 
Schmidsberger, Matthias Baumgart, Christian Roschke, 
Marc Ritter, Matthias Vodel 

371 

159 
Enabling Connectivity for Automated Mobility: A Novel 
MQTT-based Interface Evaluated in a 5G Case Study on 
Edge-Cloud Lidar Object Detection 

Lennart Reiher, Bastian Lampe, Timo Woopen, Raphael 
van Kempen, Till Beemelmanns, Lutz Eckstein 376 

160 Electromagnetic Field Propagation Through a Clay 
Composite with Antimony Tin Oxide (ATO) Additive 

Ivan Vrdoljak, Slavko Rupčić, Ivana Miličević, Vanja 
Mandrić 385 

161 Swing up and Balance of An Inverted Pendulum using 
Reinforced Learning Approach Coupled with PID Controller Amit Kumar Pal, Tamara Nestorovic 390 

162 Heat Load Forecasting for District Heating Systems using 
Neural Networks Christian Thommessen, Stephan Soltysik, Jürgen Roes 396 

164 Tabu Search for Solving Multiple-Vehicle Bike Sharing 
System Routing Problem with Real Port Distribution Honami Tsushima, Nina Sviridova, Tohru Ikeguchi,  402 

165 Towards a Scalable Named Data Border Gateway Protocol Manar Aldaoud, Dawood Al-Abri, Medhat Awadalla, 
Firdous Kausar 408 

171 Wall Detection Algorithm for a Building Activity with a 
Robotic Arm 

Benjamin Wauthion, Michele Ambrosino, Emanuele 
Garone, Michel Kinnaert 413 

174 Realtime Safety Analysis System using Deep Learning for Fire 
Related Activities in Construction Sites 

Uttam Kumar Dwivedi, Chayut Wiwatcharakoses, 
Yoshihide Sekimoto 420 

175 An Agile Approach to Integrating Community Projects in HEI: 
a Qualitative Study N. Madhav, T..J.W Chinamasa, M. Joseph 425 



iv 
 

176 Evaluation of Ultrasonic Berth Sensors in The Port 
Environment: Case Study Port of Cristo Livia Maglić, Ana Grbčić, Lovro Maglić, Antonio Blažina 430 

177 
Fully Decentralized Post-Quantum Resistant Authentication, 
Encryption Protocol with Full Data Interoperability 
Universally Deployable in any Network Environment 

Christopher Patrick Autry, Wayne Henderson, Mykhailo 
Magal, Andrew William Roscoe 435 

178 Sentiment Analysis of Bitcoin data by tweets through Naive 
Bayes 

E.Padmalatha, Sailekya Sheral, K.Dhanush S.Samveet, B. 
Ruchi Datta, K. Tarun Krishna 441 

179 
Real time Chest X-ray Pathology detection and localization 
framework with Convolutional Neural Networks and 
Ensembling 

Akarsh Rastogi, Ankit Sati, Abhilash NVS, Gehna Ahuja, 
Tarun Srinivasan, Chirag Jain 445 

181 Investigation of Power Generation using Thermoelectric 
Generators for Smart Window Applications  Ndakidzilo Nthoiwa, Einax Mario  451 

192 

A Review of Ni-based Superalloy Produced by the Additive 
Manufacturing Technology Powder Bed Fusion: 
Technologies, Materials, Applications, Challenges and Future 
Trends  

Marek Pagáč, Jana Petrů, Robert Čep, Jiří Hajnyš, Josef 
Hlavsa, Pavel Krpec 457 

193 Appraisal of a Random Bit Generator utilizing Smartphone 
Sensors as Entropy Source Stefan Kutschera, Wilhelm Zugaj, Wolfgang Slany 462 

194 Emotional States Discovery under Multiple Disguising Effects 
for Speaker Identification Noor Ahmad Al Hindawi, Ismail Shahin, Ali Bou Nassif 468 

195 A Mechatronics System Design to Current and Speed Control 
of DC Motors: an Experimental Setup 

Juan L. Mata-Machuca, Brandon Areyzaga-Mendizaba, 
Misha J. Del Castillo-Aguirre 474 

198 Trends and Applications of Model-Driven Approach for Leak 
Detection in Water Supply Networks Shabangu T.H, Hamam Y, Jordaan J.A, and Adedeji, K.B. 479 

202 Coffee Bean Inspection Machine with Deep Learning 
Classification  

Terisara Micaraseth, Khemwutta Pornpipatsakul, 
Ratchatin Chancharoen, Gridsada Phanomchoeng 486 

203 Detection of Human-Performance-Indicators with an 
intelligent seat post 

Sebastian Rettlinger, Henrik Abel, Sophie Pickert, 
Bastian Knaus, Giang T. Nguyen, Frank H.P. Fitzek 491 

204 Using Autoencoders to Reduce Dimensionality of DICOM 
Metadata 

Mateja Napravnik, Franko Hrzic, Robert Bazdaric, 
Sebastian Tschauner, Damir Miletić, Mihaela Mamula, 
Ivan Stajduhar 

497 

205 Estimation of Missing Parameters for DICOM to 8-bit X-ray 
Image Export 

Franko Hrzic, Mateja Napravnik, Robert Bazdaric, Ivan 
Stajduhar, Miheala Mamula, Damir Miletic, Sebastian 
Tschauner,  

503 

206 Thompson Sampling for Pursuit-Evasion Problems Zhen Li, Eric Laber, Nick Meyer 509 

211 Learning Implicit Depth Information for Monocular 3D 
Object Detection Michael Weber, Rupert Polley, J. Marius Zöllner 517 

212 Towards ON/OFF smart and low-cost optoelectronic 
biosensor systems 

Nunzio Cennamo, Francesco Arcadio, Luigi Zeni, 
Girolamo D'Agostino, Chiara Perri, Giovanni Porto, 
Marco Rizzetti 

524 

213 The Digital Material Formatting App Prototype 3.0  Kristine Mackare, Anita Jansone, Martins Sneiders 529 

214 Genetic Algorithm-based Variable Selection Approach for 
High-Growth Firm Prediction 

Anna Kusetogullari, Huseyin Kusetogullari, Amir 
Yavariabdi, Martin Andersson, Johan Eklund 535 

218 Edge Computing in Micro Data Centers for Firefighting in 
Residential Areas of Future Smart Cities 

Venkateswarlu Gudepu, Bhavani Pappu, Tejasri Javvadi, 
Riccardo Bassoli, Frank H.P. Fitzek, Luca Valcarenghi, D V 
N Devi, Koteswararao Kondepu 

541 

219 
Analysis, Design and Implementation of a PLL Synthesizer for 
a C-Band to L-Band Downconverter for a CubeSat Receiver 
System 

Lilie Nalitye Leopold, Nganyang Paul Bayendang, Vipin 
Balyan 547 

221 
Penalty-based Numerical Representation of Rigid Body 
Interactions with Applications to Simulation of Robotic 
Grasping 

Michael Zechmair, Yannick Morel 553 



v 
 

223 The Use of Computer Vision and Data Mining in Obtaining 
Subconscious User Experience 

Jakub Berčík, Anna Mravcová, Jana Gálová, Simona 
Jadroňová 561 

224 Analysis of mmWave 77 GHz Inter-vehicular Radar System Guillaume Ndjamba Nyami, Jean-François Frigon 566 

225 Temporal Attention for Monocular Depth Estimation in 
Aerial Scenarios Vlad-Cristian Miclea, Sergiu Nedevschi 571 

226 TecSEG Project – Research, Development and Innovation in 
Security Assessment Methodologies to Brazil 

Alana Almeida, João Pedro de Lima Cassiano, Sérgio 
Ribeiro 577 

229 Challenges of Real-time Processing with Embedded Vision 
for IoT Applications Suk Jin Lee 583 

231 Constriction Factor Based Particle Swarm Optimization for 
Solving Reactive Power Optimization Problem 

Shaima Hamdan Shri, Ayad Fadhil Mijbas, Mohammed 
Jasim Mohammed 589 

235 Determining The Minimal Battery Storage System Subsidy: 
The Internal Rate of Return-Based Optimisation Approach 

Jura Jurčević; Davor Zoričić; Denis Dolinar; Ivan Pavić; 
Nikolina Čović 593 

237 An Intelligent Solar-Driven Multi-Generation Energy 
Production/Storage System 

Amirmohammad Behzadi, Trond Thorgeir Harsem, 
Sasan Sadrizadeh 600 

239 Securing Nationwide Elections Through Blockchain Ledger, 
Utilising Encryption Hardware Bogomil Alexandrov, Eugenia Kovatcheva 604 

241 A Large Scale Dataset For Fire Detection and Segmentation 
in Indoor Spaces 

Petar Maric, Matej Arlovic, Josip Balen, Krešimir 
Vdovjak, Davor Damjanovic 611 

251 Two Nodes for Two-Dimensional Positioning System Abbas Albaidhani, Ammar Fahem, Rashidah Arsat 619 

257 GRU-based Power Consumption Prediction for Energy 
Management in Smart Building 

Hwikyeong Park, Jongpil Jeong, Donghyun Jung, 
Chaewon Kwak 625 

261 A Smart Automatic Agent Operating System Using Screen 
Analysis And Remote Control Zi-Yi Lim, Hsien-Chou Liao 630 

265 Multi-Objects Robotic Grasping Optimization Employing a 2D 
Camera 

Loris Roveda, Gloria Farinella, Marco Maccarini, Filippo 
Pura, Nicola Castaman, Blerina Spahiu, Asad Ali Shahid, 
Mattia Marconi, Oscar Ferrato, Francesco Braghin, Dario 
Piga 

636 

272 Development of Transformerless Switching Mode Power 
Supply System for PMU Devices Masum Reza, Hafiz Abdur Rahman 642 

289 Connectivity Effectiveness of Autonomous and Connected 
Vehicles Mahmoud Zaki Iskandarani 649 

290 Towards Estimating Rainfall Using Cellular Phone Signal Chun Yin Low, Mahmud Iwan Solihin, Yanto, Chun Kit 
Ang, Wei Hong Lim, Gasim Hayder 654 

291 Tiled-DASH VR Video Streaming: Design and Implementation Fenghe Hu, Hui Zhou, Yansha Deng, Arumugam 
Nallanathan, Hamid Aghvami 660 

298 
Design of A Heating System for A Solar Food Dryer, Powered 
by Term Solar and Photovoltaic Energy, for A Rural 
Production Unit 

Ingram Aguilar Luis, Carlos Alvarez Macias, Marİa Luisa 
Lopez Segura, Rodolfo Enrique Renteria Ramirez  665 

300 Development and Deployment of a Hybrid Controller for a 
Dual-Axis Solar Tracker System 

Yatharth Ahuja, Ghanvir Singh, Sushrut M. Singh, Suraj 
Bhat, Subir Kumar Saha 670 

303 
Improved Performance for the DC-AC Converters Control 
System Based on Robust Controller and Reinforcement 
Learning Agent 

Marcel Nicola, Claudiu-Ionel Nicola 676 

307 Big Data for Real-Time Processing on Streaming Data: State-
of-the-art and Future Challenges Sara Ashraf, Yasmine M. Afify, Rasha Ismail 682 

308 Joint Impact of Fog Conditions and Antenna Misalignment 
on Outage and Bit Error Rate in Terahertz Communications Osamah S. Badarneh 690 

310 Selecting the Operating Frequency of Magnetic Components 
for DC-DC Converter Abdulrhman Alshaabani, Bingsen Wang 696 

311 Challenges of Shopping Cart Content Categorization with 
LSTM Neural Networks Zoltán Balogh 702 



vi 
 

312 Satellite Image Classification using HOG and DAISY Feature 
Descriptors Themba Ngobeni, Ritesh Ajoodha  706 

313 Predicting Students At-Risk Using Deep Learning Neural 
Network: a Comparison of Performance of Different Models 

Tshepang Motaung, Kershree Padayachee, Ritesh 
Ajoodha 712 

314 Device Scheduling for Wireless Federated Learning with 
Latency and Representativity 

Zhixiong Chen, Wenqiang Yi, Yansha Deng, Arumugam 
Nallanathan 718 

315 Optimal Cooperative Control of Mobile Robots Based on 
Pontryagin’s Minimum Principle José Varela-Aldás 724 

318 Communication Patterns for Evaluating Vehicular E/E 
Architectures 

Elena Lisova, Ruben Broux, Joachim Denil, Alessio 
Bucaioni, Saad Mubeen 730 

320 Mixed Signal Simulation Marathon for Education and 
Employment 

Sumanto Kar, Rahul Paknikar, Digvijay Singh, Kannan M. 
Moudgalya, Steve Hoover, Nalinkumar S., Charaan S., 
R.V. Rohinth Ram, Madhuri Hemant Kadam, Kunal 
Ghosh 

738 

323 Fingerprint Authentication in Smart Home Environment 
Based on Embedded System Apri Siswanto, Akmar Efendi, Evizal Abdul Kadir 744 

325 Real-time Optical Sensing and Analysis for Understanding 
Extreme Metal Production Processes Ahmed Nabil Belbachir, Katarina Grujic, Harry Salvesen 750 

326 Blending Ultra Spectral Images of Multi-Source Remote 
Sensors Vishal Siddartha Chilkuri, D Bharathi, R Karthi 754 

327 Development and Control of a Lower Limb Exoskeleton 
Robot 

Anan Suebsomran, Nattapon Manoch, Peerapat 
Kwanthong 759 

329 Determination of Operating Parameters of Hybrid System 
for Wave Energy Utilization 

Rositsa Velichkova, Detelin Markov, Iskra Simova, 
Martin Pushkarov, Radostina Angelova, Ivan Denev,  765 

330 Odyssey: A Social Network Mobile Application using Hybrid 
Recommender System  

Reham Alabduljabbar, Nourah ALFulaij, Shatha Aldosari, 
Yara Alrubaiya 770 

337 Optimized Artificial Neural Network-Based Control Strategy 
for Boost Converters 

Reza Panahidoost, Hamid Mirshekali, Rahman Dashti, 
Reza Samsami, Mohammad Hossein Rezaei, Hamid Reza 
Shaker 

776 

338 Machine Learning-Based Control Framework For Boost 
Converters Applying Particle Swarm Optimization 

Mohammad Hossein Rezaei, Hamid Mirshekali, Rahman 
Dashti, Reza Samsami, Reza Panahidoost, Hamid Reza 
Shaker 

781 

343 Exploration of the Vienna City Library Poster Collection using 
Computer Vision Approaches 

Florian Kleber, Adam Novozamsky, Robert Sablatnig, 
Michael Dittenbach 786 

345 Towards Sustainable Integration of Wind Jan Emblemsvåg  792 

346 
Digital Narratives and Storytelling for Sharing Experiences: 
Social Prescribing Measures for Social Workers and 
Immigrants 

Hiroko Oe, Yasuyuki Yamaoka, Natusko Minamino 800 

348 Analysis of The Power System Stability upon Integration of 
PV System Into The National Grid of The Island of Mauritius 

Dhirajsing Rughoo, Bhamini S Bhujun, Kelvinah 
Ragoopathee, Raj Kumar Dreepaul 806 

350 Measurement and Analysis of MPT Multipath Throughput in 
Wire Channels Naseer A. Jabbar, Gabor Lencse 811 

352 Construction of Sichuan Cuisine Knowledge Graph: 
Methodology, Annotation Specification and Corpus Gaorong Yan 816 

353 5G and IoT: How Telecom Operators can Boost Innovation in 
Collaboration with HW labs Per J. Nesse, Marlen Hamsund, Eirin Krogstad 820 

356 Modelling of Occupancy and Photovoltaic Generation at The 
Residential Charging Station Matej Tkac, Martina Kajanova, Peter Bracinik 826 

357 IURA: An Inexpensive Underwater Robotic Arm for Kalypso 
ROV Marios Vasileiou, Nikolaos Manos, Ergina Kavallieratou 832 



vii 
 

359 
Technological Solution for Remote Workplace 
Communication to Improve Employee Motivation and 
Satisfaction 

Sarma Cakula, Madara Pratt 838 

361 Decision Support for GSM Co-location using Machine 
Learning Kennedy Amadasun, James Agajo 844 

364 
Nice Cross-gramian, the Generalized Symmetry and 
Determination of Controller Structure for Multivariable 
Switched Systems 

Maryamsadat Tahavori, Hamid Reza Shaker, Rahman 
Dashti 849 

365 Memristor based Reservoir Network for Chaotic Time Series 
Prediction 

Md Razuan Hossain, Partha Sarathi Paul, Maisha Sadia, 
Anurag Dhungel, Joseph S. Najem, Md Sakib Hasan 855 

366 Deep-Wrist: Reliable User Verification using Deep 
Representation of WristVein Patterns Raghavendra Ramachandra 861 

367 Blockchain-based Pharmaceutical Drug Supply Chain 
Management System 

Kaushal Shah, Shivrajsinh Rana, Neel Solanki, Vomini 
Desai, Dhyani Prajapati, Urvashi Vasita 868 

368 Application of Image Processing and Machine Learning 
Technologies for Home Care Bed 

Artjoms Suponenkovs, Matiss Lacis, Zigurds Markovics, 
Mihails Kovalovs, Ardis Platkajis, Andrejs Kalnins 874 

369 Em-RIPE: Runtime Intrusion Prevention Evaluator for ARM 
Microcontroller Systems 

Gianluca Roascio, Gabriele Serra, Vahid Eftekhari 
Moghadam 881 

372 Review of Different Optimization Techniques for Charging 
and Market Participation of Electric Vehicles 

Mirna Gržanić, Tomislav Capuder, Hrvoje Pandzic, Alen 
Hrga 887 

373 Design of a Gamified Training System for Human-Robot 
Cooperation Gizem Ates, Erik Kyrkjebo 894 

374 Super Capacitor and WiFi Speed Optimization for RF Energy 
Harvesting Florian Grante, Ghalid Abib, Muriel Muller, Nel Samama 901 

375 Identification of Optimal Training for Prediction of Glucose 
Levels in Type-1-Diabetes Using Edge Computing 

Federico D’Antoni, Lorenzo Petrosino, Andrea Velieri, 
Daniele Sasso, Onorato d’Angelis, Tamara Boscarino, 
Luca Vollero, Mario Merone, Vincenzo Piemonte 

907 

376 Pitch Length Measurement of Stents using Dynamically 
Cropped Images Benedikt Haas, Lukas Erlinghagen, Eric Sax 912 

378 Wideband Low-Frequency Piezoelectric Energy Harvester 
with Two Concentrated Proof Masses 

Muath A.Bani-Hani, Wael A. Altabey, Mohamed 
Abdelnaeem, Mohamed Hassan, Sallam A. Kouritem 918 

386 Improved Prediction of MGMT Methylation Status in 
Glioblastoma using a Deep Attention Network Azadeh Iranmehr, Sreedevi Gutta, Ahmad Hadaegh 924 

388 Road Network Variation Based on HD Map Analysis for the 
Simulative Safety Assurance of Automated Vehicles Daniel Becker, Christian Geller, Lutz Eckstein 930 

389 Estimation of Volume and Weight of Apple by Using 2D 
Contactless Computer Vision Measuring Method 

Afiq Ikhwan Mohd Fauzi, Mohd Zamri bin Ibrahim, 
Muhammad Salihin bin Saealal 936 

391 Autoencoder-based Node Embedding Regeneration and 
Prediction in Dynamic Graphs 

Mohamed Darghouthi, Hakim Ghazzai, Lokman Sboui, 
Yehia Massoud 942 

392 Integrating Cognitive Radio MIMO UAVs in Cellular Networks 
for 5G and Beyond Lokman Sboui, Hakim Ghazzai, Yehia Massoud 947 

393 Efficient Simulation of Complex Capillary Effects in Advanced 
Manufacturing Processes using the Finite Volume Method Patrick Zimbrod, Johannes Schilp 953 

394 Development of Thermal Conductive Paste for Enhancing 
The Heat Transfer Rate in Electrical and Electronic Devices Krushna Gouda, Sumit Bhowmik 959 

395 Algebraic Approach in Molecular Modeling Oleksandr Letychevskyi, Volodymyr Peschanenko, 
Vladislav Volkov, Yuliia Tarasich 964 

399 Predicitve Modeling of Thermo-Temporal Characteristics in 
Wireless Power Transfer - A Statistical Study 

Myrel Tiemann, Sahar Qaadan, Marcel Stein, Benedikt 
Schmülling 971 

400 Finite Element based Compression and Volumetric Load 
Analysis for Grasped Objects Ludwig Vogt, Johannes Schilp 977 

412 Deceptive Detection based on spectrogram images using 
Deep learning 

Marwa Al-tahri, Nourah Al-tamimi, Shahad Al-harbi, 
Amina Abduallah, Haya Alaskar, Zohra Sbai 983 



viii 
 

414 Neural Networks and Network Protocols to Predict Network 
Behavior Haydar Teymourlouei, Vareva E. Harris 987 

415 Suppress with a Patch: Revisiting Universal Adversarial Patch 
Attacks against Object Detection 

Svetlana Pavlitskaya, Jonas Hendl, Sebastian Kleim, 
Leopold Johann Müller, Fabian Wylczoch, J. Marius 
Zöllner  

993 

417 A Note on the Frequency Characteristics of Discrete Systems 
in the Complex Plane Radomil Matousek, Ivan Svarc 999 

419 Universal Power Electronics Hardware Trainer for Teaching 
the DC Grid Peter J. van Duijsen, Diëgo C. Zuidervliet 1003 

420 Multilevel Fusion of Deep Features for Reliable Single Image 
based Face Morphing Attack Detection Sushma Venktatesh 1009 

421 On the Feasibility of Remotely Triggered Automotive 
Hardware Trojans 

Athanasios Moschos, Kevin Valakuzhy, Angelos D. 
Keromytis 1016 

422 RTV Coated Glass Insulators Applied in High Humidity Areas 
to Reduce the Risk of Transmission Line Outage  

Thair I. A. H. Mustafa, Luiz H. Meyer, Sergio H. L. Cabral, 
Hugo A. D. Almaguer, Leandro H. B. Puchale, José E. M. 
Cereja, Gustavo B. Vier, Alysson Caye 

1022 

426 Intelligent Fault Locator and Zone Isolation for Transmission 
Line 

Raghda Alilouch, Fouad Slaoui Hasnaoui, Semaan 
Georges  1028 

429 Adverse Effects of Mega Constellation Systems on Long-
Distance Optical Connections Andrea Farkasvolgyi, Laszlo Csurgai-Horvath 1034 

435 A Pose Estimation Algorithm for Agricultural Mobile Robots 
using an RGB-D camera 

Arianna Rana, Fabio Vulpi, Rocco Galati, Annalisa 
Milella, Antonio Petitti 1039 

436 Kalman Supervised Network for Improved Model Predictions Fabio Vulpi, Antonio Leanza, Antonio Petitti, Annalisa 
Milella, Giulio Reina 1044 

437 Classification of Wireless Capsule Endoscopy Images for 
Bleeding Using Deep Features Fusion 

Kumi Rani, Gayatri Devi, Sunil Kumar, Isabel N. 
Figueiredo, Pedro N. Figueiredo 1051 

441 A Proposed Technique for Management of Flow Rules in 
SDN using Blockchain 

Abhijeet Mukherjee, Rajeev Chatterjee, Jyotsna Kumar 
Mandal 1057 

443 A Wireless Livestock Tracking System Based on Real-time 
Internet of Things for Theft Prevention  

Muzi V. Sandlana, Topside E. Mathonsi, Chunling Du, 
Deon P. du Plessis  1062 

448 Linear Time-Invariant Modelling of Electrohydraulic 
Cylinders Petter H. Gøytil, Damiano Padovani, Michael R. Hansen  1067 

449 All-Optical Switch Based on Beam Cross-Cleaning Effect in 
Graded-Index Multimode Fiber 

Fabio Mangini, Mario Ferraro, Mario Zitelli, Yifan Sun, 
Katarzyna Krupa, Yann Leventoux, Sebastien Fevrier, 
Alessandro Tonello, Vincent Couderc, Stefan Wabnitz 

1073 

450 Fall Recognition System using Convolutional Neural Network Tsepo Kolobe, Chunling Tu, Pius Adewale Owolawi 1077 

451 
A Parametric Analysis on Performance Dependence of 
Electromagnetic Vibration Harvester on the Coil Position, 
Coil Connection, and Magnetic Flux Density  

Tunde Isaiah Toluwaloju, Chung Ket Thein, Dunant 
Halim,  1083 

452 Data Validation for Digitally Enabled Operation & 
Maintenance of District Heating Systems 

Andreas S. H. Pedersen; Sander Ehrnberg Ustrup, Lasse 
Kappel Mortensen; Hamid Reza Shaker 1090 

456 Big Data: A lifeline to Next Generation Online Teaching 
Strategies for Universities Richa Gulati, Carmen Haule Reaiche 1097 

459 An Enhanced Hybrid Algorithm for Wireless Sensor Networks 
Security in the Internet of Things 

Mahlake Ntebatseng, Topside E. Mathonsi, Deon Du 
Plessis, Tonderai Muchenje 1101 

460 Load and Location Aware Resource Allocation in GF-NOMA 
IoT Networks 

Muhammad Fayaz, Wenqiang Yi, Yuanwei Liu, 
Arumugam Nallanathan 1110 

462 Self-supervised Learning of 3D Point Clouds via Feature 
Transformation and Rotation Prediction Yingzi Ma 1116 

464 A New Reduced Switch–Count And Balanced Source–Energy 
Flipped Ladder Multilevel Inverter Topology  

Yahia Zakaria Hammadieh, Suhib Ahmed Saleem 
ALayed, Majd Ghazi Batarseh  1124 

466 Priliminary Findings: Use of CNN Powered Criminal 
Identification System 

Md. Faruk Abdullah Al Sohan, Nusrat Jahan Anannya, 
Afroza Nahar, Kazi A Kalpoma 1130 



ix 
 

468 Analysing High Dimensional Data using Rough Tolerance 
Relation K.Anitha, Debabrata Datta  1136 

469 A New Application of Power Line Communication 
Technologies: Prognosis of Failure in Underground Cables 

Marco Bindi, Francesco Grasso, Antonio Luchetta, Maria 
Cristina Piccirilli 1141 

470 Deep Learning-Based 3D Face Recognition Using Masked 
Facial Point Cloud Yash Pratap Singh Tomar, Rajesh H. Zele,  1147 

471 Investigation of Lateral Compression Effects in Fiber 
Reinforced Soft Pneumatic Actuators Rebecca Berthold, Mats Wiese, Annika Raatz 1153 

472 
Combining Vehicle BUS and Vital Sign Sensors for 
Continuous Health Monitoring During Driving: Concept and 
First Results 

Thomas M. Deserno, Joana M. Warnecke, Maximilian 
Flormann, Roman Henze 1160 

477 Analysis of Single Image Super Resolution Models Mertali Köprülü,M.Taner Eskil 1166 

480 A Modified Matrix Method for Efficient Computation of 
Bernstein Coefficients and its GPU Parallelization Priyadarshan Dhabe, P. S. V. Nataraj 1172 

481 
Local Shannon, Rényi, and Tsallis Entropy for Useful Content 
Extraction from Choi-Williams and Zhao-Atlas-Marks Time-
Frequency Distributions 

Ana Vranković Lacković, Jonatan Lerga, Marijana Tomić 1180 

482 3D Matched Manifold Detection for Optimizing Point Cloud 
Registration Amit Efraim, Joseph M. Francos 1185 

483 Comparison of Transformer Models for Information 
Extraction from Court Room Records in Pakistan 

Nida Ahmed, Seemab Latif, Rabia Irfan, Adnan Ul-Hasan, 
Faisal Shafait 1190 

485 Convolutional Neural Network (CNN) Algorithm Based Facial 
Emotion Recognition (FER) System for FER-2013 Dataset Özay Ezerceli, M. Taner Eskil 1196 

489 Modular Code Generation for Creating IoT Applications Gabor Paller, Gabor Elo 1202 
490 Network Functional Compression for Control Applications Sifat Rezwan, Juan A. Cabrera, Frank H. P. Fitzek 1206 

493 Time Series Forecast Model Application for Broiler Weight 
Prediction using Environmental Factors 

Ilze Birzniece, Ilze Andersone, Agris Nikitenko, Signe 
Balina, Andris Kikans 1212 

495 
Skipping The Transform for impulse-Like Noise Superposed 
to Correlated Prediction Errors to Improve The Coding of 
Screen Content 

Matthias Narroschke 1219 

496 Automatic Evaluation Algorithm for Hole Cylindrical Feature 
in CNC Machine Application 

Yogi Muldani Hendrawan, Andri Pratama, Andini Eka 
Rahmani, Nizar Miftah Ilyasa, Herman Budi Harja, Dedy 
Ariefjanto, Heri Setiawan, Muhammad Udin Harun Al 
Rasyid, Idris Winarno 

1224 

497 Concentric Circular Array Antenna for Generation of Flat-Top 
Beam with Design Constrains in Two Principal Vertical Planes Gautam Kumar Mahanti, Bitan Misra 1230 

499 
Study of of U-Shaped Sloshing tanks to Tune Wave Energy 
Converters Through High-fidelity CFD Simulations as 
Geometry Changes 

Marco Fontana, Sergej A. Sirigu, Mauro Bonfanti 1234 

500 A Multi-objective Heuristic Approach for 3D Hydrofoil Design 
Hydrofoil Design Pietro Casalone, Mauro Bonfanti 1240 

501 Influence of The Energy Extraction System on The Kinematics 
of A WEC Oronzo Dell’Edera, Pietro Casalone, Giuseppe Giorgi 1246 

503 
Tram-pedestrian collisions: The Severity of Head Injuries Due 
to Secondary Impact with The Surrounding Infrastructure 
(Ground) 

Lubos Tomsovsky, Frantisek Lopot, Petr Kubovy, Roman 
Jezdik, Barbora Hajkova, Vojtech Rulc, Karel Jelen 1252 

504 Machine vs. Human Agents in Moral Dilemmas: Evidence 
from EEG and Behavioural Data Federico Cassioli, Davide Crivelli, Michela Balconi 1258 

505 A review of Load flow Methods for Constrained Networks: a 
South African case study Johannes de Bruyn, Bernard Bekker, Amaris Dalton  1264 

507 Image Translation of Bangla and English Sign Language to 
Written Language using Convolutional Neural Network 

Muttaki Islam Bismoy, Fahim Shahrear, Anirban Mitra, D 
M Bikash, Ferdousi Afrin, Shaily Roy, Hossain Arif 1270 



x 
 

511 Metrics for a Human-Robot-Games Platform to Evaluate 
Attention and Emotion in Children with ASD 

Nayeth Solorzano Alcivar, Dennys Paillacho Chiluiza, 
Michael Arce Sierra, Josue Tomala Pozo 1276 

513 Detecting Holes in Fishery Nets using a ROV Konstantinos Paraskevas, Ergina Kavallieratou 1282 

516 
Dynamic Properties and Toughening Mechanisms of GNPs 
Reinforced Carbon fibers/epoxy Textile Composites under an 
SHPB Impact Load  

Manel Chihi, Mostapha Tarfaoui, Yumna Qureshi, Hamza 
Benyahia, Chokri Bouraoui  1287 

520 Testing Ground-truth Errors in An Automotive Dataset for a 
DNN-based Object Detector 

Boda Li, Gabriele Baris, Pak Hung Chan, Anima Rahman, 
Valentina Donzella 1293 

521 Influence of Hydrodynamic Interactions on The Productivity 
of PeWEC Wave Energy Converter Array Francesco Niosi, Beatrice Battisti, Sergej Antonello Sirigu 1299 

522 Techno-Environmental-Economic Analysis of Distributed 
Trigeneration HRES Nagendra Kumar, Sujit Karmakar 1305 

523 Fast and Simple Numerical Computation of Maximum Power 
Point in PV Systems 

Ermanno Cardelli, Antonino Laudani, Francesco Riganti 
Fulginei 1311 

525 An Interpretable Network to Thermal Images for Breast 
Cancer Detection Kamakshi Rautela, Dinesh Kumar, Vijay Kumar 1317 

526 Text Summarization from Judicial Records using Deep Neural 
Machines 

Ayesha Sarwar, Seemab Latif, Rabia Irfan, Adnan Ul-
Hasan, Faisal Shafait 1322 

527 DAD: A Distributed Anomaly Detection Framework for 
Future In-Vehicle Network 

Elies Gherbi, Blaise Hanczar, Jean-Christophe Janodet, 
Witold Klaudel 1328 

529 Intelligent Protection of Internet of Things Systems Boyan Jekov, Willian Dimitrov, Galina S. Panayotova, 
Eugenia Kovatcheva 1334 

530 Healthy Nutrition Smartphone App with Personalized 
Recommendations 

Alexandra Fanca, Adela Pop (Puscasiu), Arina Badistru, 
Dan Ioan Gota, Honoriu Valean 1338 

537 Machine Learning Applied to 6G Radio over Fiber Systems 
Linearization 

Luiz A. M. Pereira, Luciano L. Mendes, Carmelo J. A. 
Bastos-Filho, Arismar Cerqueira S. Jr. 1345 

538 Systematic qualitative review of Cloud Computing Adoption 
Challenges of the SME retailers in UAE Vivek Kumar Shrivastava, Sadia Riaz 1351 

539 A first E-Scooter Powertrain Analysis for Fuel Cell Integration Ettore Bianco, Massimiliana Carello 1357 

540 Mental Health Predictive Models for Triaging Young Adults Sakirulai Olufemi Isiaq, Lawrence Dawson 1362 

546 Investigation of A Hydrogen Admixture in A Natural Gas 
Powered Phosphoric Acid Fuel Cell (PAFC) Mauritz Biebl, Joana Verheyen, Jürgen Roes 1369 

547 Hydrogen as The Fuel of The Future and Its Application in 
Electric Mobility  Antonio Parreira, Carla Viveiros, Pedro Fonte 1375 

550 
Digital Campaign Strategy to Controlling Mobility in Ied Mass 
Holiday Period during Covid-19 Pandemic: Content Analysis 
of Indonesian Government’s PSA 

Tri Adi Sumbogo, Bhernadetta Pravita Wahyuningtyas, 
Ulani Yunus, Mario Nugroho Willyarto, Aussie Nida 
Rahmatya, Wajid Zulqarnain 

1381 

555 Students’ Perceptions Towards IoT Educational Program – A 
Case Study. 

Sanja Candrlic, Alen Jakupovic, Ozren Rafajac, Sabrina 
Suman, Martina Asenbrener Katic, Danijela Jaksic, 
Patrizia Poscic 

1387 

556 Experimental investigation of 1:25 scaled model Pendulum 
Wave Energy Converter 

Beatrice Fenu, Francesco Niosi, Bruno Paduano, Sergej 
Antonello Sirigu 1393 

560 A hybrid Glass-based Solar Chimney to Promote Cross-
Ventilation and Night Flushing Mahendra Gooroochurn 1399 

563 The Adoption of Metaverse Systems: A hybrid SEM-ML 
Method  

Ahmad Qasim AlHamad, Khaled Mohammad Alomari, 
Muhammad Alshurideh, Barween Al Kurdi, Said Salloum, 
Asma Qassem Al-Hamad 

1404 



xi 
 

566 
Synthetic Training Data Generation and Domain 
Randomization for Object Detection in the Formula Student 
Driverless Framework 

Rebecca Adam, Paulius Janciauskas, Thomas Ebel, Jost 
Adam 1409 

569 Data Driven Analysis of Lifecycle Stages in Serbian SMEs Sinisa Arsic, Marko Mihic, Dejan Petrovic, Zorica 
Mitrovic 1415 

571 Master Data Management Gonçalo Rodrigues, Piedade Carvalho 1419 

572 
A Trigger Method Applied on the Development of 
Measurement Devices for Radiometric Measurement 
Systems 

Thair I. A. H. Mustafa, Sergio H. L. Cabral, Hugo A. D. 
Almaguer, Luiz H. Meyer, Ciro Pitz, José E. M. Cereja, 
Marcel V. T. Fischer, Clayton R. Dias, Cleiton Gili 

1423 

573 
Characterization of An Educational Intervention for 
Engineering that Contributes to The Sustainable 
Development Goals 

Fabiola Escobar Moreno, Mario Humberto Ramírez Díaz, 
Francisco Antonio Horta Rangel 1428 

574 Design and Construction of a Hybrid System Thermoelectric, 
Thermo-solar, and Photovoltaic. 

Rodolfo Rentería Ramírez, Luis García Pedroza, Carlos 
Álvarez Macías, Lizbeth Salgado Conrado, Sergio 
Rodríguez Castro, Ingram Aguilar Luis 

1432 

579 Exam Reporting System (Case Study: Faculty Of Engineering, 
Universitas Islam Riau) Akmar Efendi, Furizal, Apri Siswanto, Mursyidah 1437 

582 MOSFET-Based Gas Sensors for Process Industry IoT 
Applications Lida Khajavizadeh, Mike Andersson 1443 

583 
Internet of Things (IoT) in Agriculture: an Exploratory Study 
on The Production of Growth Tomato (industrial) in The 
South of Goiás, Brazil 

Kaique Coelho Dias, Aline Machado Lourenço, Gabriela 
Viana Silva, Marcos Vinícius Miranda Cruz, Sanderson 
César Macêdo Barbalho 

1448 

586 
Performance, Combustion and Emission Characteristics of CI 
Engine with Waste Cooking oil Methyl Ester - Diesel - 
Ethanol Blends 

Apurba Layek 1453 

588 Construction of Zero Circular Convolution Sequences Donghua Xuan, Ho-Hsuan Chang, Canbin Li, Weixuan Xie 1459 

595 Credit-card Fraud Detection System using Big Data Analytics Alanoud Alshammari, Reem Alshammari, Maha Altalak, 
Khulud Alshammari, A’aeshah Alhakamy 1464 

609 Model of Automated Processing of Bank Digital Statements Miodrag Sretenovic 1471 

611 Out of Distribution Detection, Generalization, and 
Robustness Triangle with Maximum Probability Theorem Amir Emad Marvasti, Ehsan Emad Marvasti, Ulas Bagci 1477 

613 Dynamic Performance Assessment of Microgrids under 
Consensus-based Distributed Control Jin Ding, Xingyue Lv, Xiang Gao, Dong Wang 1486 

618 
Dynamics, Simulation and Stabilization of A Rotational 
Inverted Pendulum using A Multivariable Predictive 
Controller 

P. A. Ospina-Henao, Diana Katherine Garcés Bueno, 
María José Peralta Ríos, C. Gómez-Olejua 1492 

621 Adaptation of a Research-based Teaching-Learning Format 
with Approaches of Online Learning in the STEM Field 

Claudia Hösel, Manuel Heinzig, Richard Vogel, Christian 
Roschke, Alexander Kühn, Falk Schmidsberger, Matthias 
Vodel, Marc Ritter 

1499 

625 Power Factor Improvement through Optimal Placement and 
Sizing of D-STATCOM using Particle Swarming Optimization 

Leonel Esteban Flores Iza, Manuel Darío Jaramillo 
Monge, Wilson David Pavon Vallejos 1505 

626 The Zone of Silence That Surrounds Herpetologists: 
Substrate-borne Vibrations Can Modulate Frog Behavior Peter M. Narins 1511 

631 Battery Energy Storage for A Renewable Energy Only: A Case 
Study Stefania Castelletto, Alberto Boretti 1516 

633 Application of MSMA-Based Fuzzy PID Controllers for 
Battery Management in Microgrid Sadasiva Behera, Nalin B. Dev Choudhury 1522 

637 A Comparison of Softmax Proposals Konstantinos Velonis, Haridimos T. Vergos 1528 



xii 
 

638 EA-VGG: A New Approach for Emotional Speech 
Classification 

Shibani Hamsa Koya, Ismail Shahin, Youssef Iraqi, 
Ernesto Damiani, Naoufel Werghi 1534 

641 Data-Driven Occupancy Grid Mapping using Synthetic and 
Real-World Data 

Raphael van Kempen, Bastian Lampe, Lennart Reiher, 
Timo Woopen, Till Beemelmanns, Lutz Eckstein 1539 

642 The Internet of Things, AI Analytics and the System of 
Justice: Needed Integration Of Technology and Law Michael Martin Losavio 1545 

645 Researching and Applying Sliding Control Method for Ball 
and Beam System Dinh Do Van 1551 

651 Lightweight Intrusion Detection in MQTT Based Sensor 
Network 

Fehmi Jaafar, Yasir Malik, Johan Serre, Haoyu Wang, 
Tianqi Wang 1559 

657 Cadmium Telluride Solar Cells Power Plants Compared to 
Crystalline Silicon  Stefania Castelletto, Alberto Boretti 1568 

661 The Role of Color Complexity and Socialness of Listings in 
Crowdfunding Success Stuart J. Barnes  1574 

662 Simulation-Based Test Methods with An Automotive 
Camera-in-The-loop for Automated Driving Algorithms 

Fabio Reway, Maikol Drechsler, Ravikiran Murthy, Yuri 
Poledna, Werner Huber, Christian Icking  1579 

672 Ensemble Learning for Sentiment Analysis of Translation-
Based Textual Data  Thuraya Omran, Baraa Sharef, Crina Grosan, Yongmin Li 1587 

673 Implementation of Data Science Techniques in the ACM 
Computing Classification System Paulo Tomé 1596 

674 Metainformation Extraction from Encrypted Streaming 
Video Packet Traces Romaric Duvignau 1600 

681 
A Queueing-theoretic Analysis of the Performance of a Cloud 
Computing Infrastructure:Accounting for Task Reneging or 
Dropping 

Godlove Suila Kuaban, Bhavneet Singh Soodan, Rakesh 
Kumar, Piotr Czekalski 1606 

682 
An Industrial Case Study for Performance Evaluation of 
Hardware-in-the-Loop Simulators with a Combination of 
Network Calculus and Discrete-Event Simulation 

Christoph Funda,Tobias Konheiser, Thomas Herpel, 
Reinhard German, Kai-Steffen Hielscher 1613 

683 
Modifie Expressions to Evaluate the Correlation Coefficient 
Between Two Dual Hesitant Fuzzy Soft Sets and Their 
Application in Decision-Making 

Akanksha Singh 1620 

684 Governance of Data Product in Multi-layered IoT system Gayathri Subramanian, Harikumar Nagabushanam 1629 

685 Modeling Method for Autonomous Current Inverters Shukhrat Umarov 1633 

686 An Empirical Study on E-waste Disposal Behaviour of 
Households in Oman 

A. Ruksana Banu, Mathew Philip, Mohamed Salman, 
Wedad Salim Ali Al Siyabi 1639 

687 A 2.4 GHz High Efficiency Digital IR-UWB Transmitter with 
Linear Spectrum Control Ahmed Jalal Hamad Alshuwayhidi, Okan Zafer Batur 1645 

688 RSSI - WIFI Based Indoor Position Tracking System Using 
Support Vector Machine (SVM) Irsan Ferdian A.S., Nina Siti Aminah, Mitra Djamal 1650 

689 Comparison Of Common Mathematical Techniques Used In 
The Calculation Of File Entropy Simon R. Davies, Richard Macfarlane 1655 

691 Stackelberg and MAB Models for Decision-Making Process Mahmoud Almasri, Ali Mansour, Lang White 1661 

692 Blockchain-based Incentive Management System for 
Educational Organizations M. Fahim Ferdous Khan, Pham Duc Viet, Ken Sakamura 1666 

695 Sensorless Unmanned Bicycle Robot Hanoch Efraim, Ronen Basri 1674 

697 Virtual Development and Optimization of High-Definition 
Headlights Nathalie Müller, Mirko Waldner, Torsten Bertram 1680 



xiii 
 

701 
A Thermal Stress Sharing Voltage Source Inverter and 
Sequential PWM Technique for Lifetime Enhancement of 
IGBTs 

K S Phani Kiranmai, Roopa Viswadev Damodaran, 
Mohammad Hushki, Hussain Shareef 1686 

702 Structure for Demultiplexer in QCA Technology for 
Nanocommunication Systems Vijay Kumar Sharma 1692 

705 Emulated Memristive System Based Passive MIN/MAX 
Circuit Zdenek Kohl, Jiri Vavra, Jan Buzga 1697 

707 Frailty Onset Predictions Using Sleep Analysis Asma Gasmi, Vincent Augusto, Jenny Faucheu, Marine 
Hilaire, Rémi Moulin, Claire Morin, Xavier Serpaggi 1702 

708 Sentiment and Complexity Analysis on Two Databases in 
Bulgarian Language – Final Estimation Daniela Petrova, Violeta Bozhikova 1706 

709 Software Design Pattern on The Edge V.Hurbungs, V.Bassoo, T.P.Fowdur 1710 

710 Performance Evaluation of DG-PNPN TFET and Extended-
Source DG-PNPN TFET as Label-Free Biosensor  Karabi Baruah; Srimanta Baishya 1716 

716 Modified Droop Control Strategy to minimise losses in an 
Islanded Microgrid Preetha Sreekumar, Nguyen Hai, Ammar Natsheh 1722 

718 Intelligent Collaboration of Multi-Agent Flying UAV-Fog 
Networking for better QoS Akshita Gupta, Sachin Kumar Gupta 1728 

719 Modeling and Design of PLL-Less Current Controller for Grid 
Connected Inverter Rama Kant Yadav, M.A. Chaudhari, K.S Raja Sekhar 1734 

722 New Design of Minimized Torque and Actuators for 
Industrial Robot Arms 

Sallam A. Kouritem, Wael A. Altabey, Nabil Nahas, 
Mohammed I. Abouheaf 1740 

723 Simplified Torque Modeling for Different Planer Robots Sizes Sallam A. Kouritem, Wael A. Altabey, Nabil Nahas, 
Mohammed I. Abouheaf 1746 

724 A Deep Learning-Based Approach for Pipeline Cracks 
Monitoring 

Wael A. Altabey, Sallam A. Kouritem, Mohammed I. 
Abouheaf, Nabil Nahas 1752 

725 Research in Image Processing for Pipeline Crack Detection 
Applications 

Wael A. Altabey, Sallam A. Kouritem, Mohammed I. 
Abouheaf, Nabil Nahas 1758 

729 Fractional Order Networked Control System using Stochastic 
Iterative Learning Control Ehsan Shakeri, Amir Esmaeili Abharian 1764 

734 Design of a Smart Control System for Electrophysical 
Dehumidification Devices: Preliminary Results 

Giuseppe Aiello, Islam Abusoyon, Giulia Marcon, 
Salvatore Quaranta, Donatella Bongiorno 1770 

740 Combined P&O MPPT and CC-CV algorithms for the design 
of a portable and efficient solar charging system 

Lionnel Mazuba Itetshi, Michel Matalatala Tamasala, 
Vital Angelo Kuti Lusala 1776 

742 The Business Intelligence for SMKNU Weleri West Java-
Indonesia 

Ulani Yunus, Bhernadetta Pravita Wahyuningtyas, 
Arleen Ariestyani, Budi Yulianto 1782 

752 Mental Health Frequently Asked Questions Chatbot 
Powered by Machine Learning  K. von Schlegell, O. Abuomar 1787 

753 
Network Page Building Methodical Reviews Using 
Involuntary Manuscript Classification Procedures Founded 
on Deep Learning 

Bassam Talib Sabri, Bilal Alhayani 1793 

755 Deployment of an SDN-based GPON Control Agent to 
Manage Network Configurations 

Noemí Merayo, Juan Carlos Aguado, Ignacio de Miguel, 
Ramón J. Durán Barroso, Patricia Fernández, Rubén M. 
Lorenzo, Evaristo J. Abril 

1801 

756 Ultra Low-Power Rail-to-Rail Voltage Comparator in 65 nm 
CMOS Technology Lukas Nagy, Miroslav Potocny, Viera Stopjakova 1806 

759 A Predictor Generator for Healthcare Applications Kasi Periyasamy, Athira Kaivelikkal, Venkateshwaran Iyer 1810 

761 
Sustainable Development Goals Assessment in Supply Chain 
Design from An Operation Research Perspective: Social, 
Governmental, and Technological Aspects 

Andrea Espinoza Pérez, Óscar C. Vásquez 1818 



xiv 
 

763 Patented Inventions in Robotic Cow Milking Systems Dimitar Karastoyanov, Vladimir Monov, Elena Blagoeva 1824 

764 Data-Driven Propulsion Load Profile Prediction for All-
Electric Ships 

Wenjie Chen, Kang Tai, Michael Lau, Ahmed 
Abdelhakim, Ricky R. Chan, Alf Ka°re A° dnanes, Tegoeh 
Tjahjowidodo 

1832 

766 Practical Active Noise Control Algorithms in Bayesian 
Inversion Framework Iman Ardekani, Hamid Sharifzadeh, Soheil Pour 1841 

767 A CNN-Based Identification of Honeybees’ Infection using 
Augmentation 

Manjit Kaur, Iman Ardekani, Hamid Sharifzadeh, Soheil 
Varastehpour 1847 

773 Abnormal Wedge Bond Detection Using Convolutional 
Autoencoders in Industrial Vision Systems Ji-Yan Wu, Yatian Pang, Xiang Li, Wen Feng Lu 1853 

776 Building an interactive Software Defined Network from the 
MPSI for MPLS Service provisioning with Gitlab and Ansible 

Ayoub Seck, Constantin S.E. Bassene, Siré Eugène 
Zabolo, Samuel Ouya 1859 

777 Fingerprint of a Traffic Scene: an Approach for a Generic and 
Independent Scene Assessment 

Barbara Schütt, Maximilian Zipfl, J. Marius Zöllner, Eric 
Sax 1856 

778 Implementation of Classical Path Planning Algorithms for 
Mobile Robot Navigation: A Comprehensive Comparison 

Arjun Rajeev Warrier, Pranav Nedunghat, Manas Kumar 
Bera, Krishanu Nath 1873 

783 
Functional Verification Measures to Challenge State 
Retention Strategy for Inaccessible Power-gating of Low 
Power IPs 

Surajit Bhattacherjee, Dipankar Pal, Channabasapa M 
Jalagar 1879 

785 An Interval Type-2 Fuzzy Logic System for the Simulation of 
Fused Deposition 

Wafa’ H. AlAlaween, Abdallah Alalawin, Belal M.Y. 
Gharaibeh, Mahdi Mahfoufd, Ahmad Alsoussi 1883 

787 An Auto-Tuning Method for Aeration Control in Activated 
Sludge Wastewater Treatment Processes Ioana Nascu, Wenli Du, Ioan Nascu 1889 

788 Hireblock: Hyperledger-based Human Resource Recruitment 
System 

Kaushal Shah, Mukti Padhya, Prachi Doshi, Manish 
Paliwal, Hargeet Kaur  1895 

789 Application of AI and Machine Vision to improve battery 
detection and recovery in E-Waste Management Michael Johnson, Asma Khatoon, Colin Fitzpatrick 1901 

791 HLS: Hierarchical Lossless Segmentation - A New Approach 
for Bilevel Image Compression Ayman Soukieh, Abdullah Yaqot, Horst Hellbrueck 1907 

794 Influence of the Yu T-norm on Vaguely Quantified Rough Set 
Measure Algorithm Accuracy Andreja Naumoski, Georgina Mirceva, Kosta Mitreski 1913 

795 
Depth Maps Comparisons from Monocular Images by MiDaS 
Convolutional Neural Networks and Dense Prediction 
Transformers 

S. Howells, O. Abuomar 1918 

796 Data-based Fault Detection and Diagnosis Using Artificial 
Neural Networks to Enhance the Pneumatic Robot AirArm 

Marcus Hamann, Johannes Wüstner, Tom Schwab, 
Christoph Ament 1924 

800 
Exploring Behavioural and Physiological Interactions in a 
Group-based Emotional Skill Social Robotic Training for 
Autism Spectrum Disorders 

Gennaro Tartarisco, Roberta Bruschetta, Flavia Marino, 
Tindara Caprì, Roberta Minutoli, Paola Chilà, Chiara 
Failla, Alessandro Puglisi, Antonino Andrea Arnao, 
Antonio Cerasa, Giovanni Pioggia 

1932 

801 Patient Monitoring and Disease Analysis Based on IoT 
Wearable Sensors and Cloud Computing 

Sri Listia Rosa, Evizal Abdul Kadir, Qammer Hussein 
Abbasi, Amal Abdullah Almansour, Mahmud Othman, 
Apri Siswanto 

1936 

802 Evaluation of Practical Modeling Tools and Methods for 
Cyber Physical Systems Avi Zaguri, Michael Winokur 1942 

803 Big Data Reduction Framework Nina Bijedić, Dražena Gašpar, Migdat Hodžić 1948 

810 Residential Customer Segmentation for On-Grid PV Systems 
Considering Profitability Indexes: Case Study Ecuador Jorge Muñoz, Manuel Jaramillo, Iván Montalvo 1952 

813 A Comprehensive Study Carried out on Techniques Utilized 
for Attention Detection 

Rikin Patel, Purva Patel, Devarsh Vora, Aarshita Acharya, 
Jisha Naik, Jignesh Thaker 1957 



Proc. of The International Conference on Electrical, Computer, Communications and Mechatronics Engineering (ICECCME)  

16-18 November 2022, Maldives 

978-1-6654-7095-7/22/$31.00 ©2022 IEEE 

Patient Monitoring and Disease Analysis Based on 
IoT Wearable Sensors and Cloud Computing 

Sri Listia Rosa                             
Department of Informatics Engineering 

Universitas Islam Riau                      
Pekanbaru, 28284 Indonesia                                                           
srilistiarosa@eng.uir.ac.id  

Amal Abdullah Almansour 
Department of Computer Science   

King Abdulaziz University                   
Jeddah, 22254 Saudi Arabia 

aalmansour@kau.edu.sa 

 

Evizal Abdul Kadir 
Department of Informatics Engineering 

Universitas Islam Riau              
Pekanbaru, 28284 Indonesia 

evizal@eng.uir.ac.id 

Mahmod Othman 
Department of Applied Mathematics 

Universiti Teknologi Petronas           
Perak, 86400 Malaysia 

mahmod.othman@utp.edu.my 

 

Qammer Hussain Abbasi                             
Department Electronics Engineering 

University of Glasgow                      
Glasgow, G12 8QQ United Kingdom                                                         

qammer.abbasi@glasgow.ac.uk 

Apri Siswanto 
Department of Informatics Engineering 

Universitas Islam Riau              
Pekanbaru, 28284 Indonesia 
aprisiswanto@eng.uir.ac.id  

Abstract — The number of patients to be treated in 
healthcare facilities is increasing over time due to the growing 
awareness and importance of formal healthcare. Most 

healthcare centers lacked modern automation systems, such as 
continuous patient monitoring, which of schedule the doctor or 
nurse’s visits with the patient. This research is designed to 

implement a new method of patient monitoring system in a 
treatment room, using wearable sensors enabled by the Internet 
of Things (IoT) technology and patient data analysis in cloud 

computing. The proposed system consists of several sensors to 
retrieve patient information, such as body temperature, heart 
rate, blood pressure, Electrocardiogram (ECG), and motion 

sensor. Those parameters are used to analyze patient disease 
and healthcare during treatment with real-time monitoring to 
ensure medical professionals obtain the latest update on patient 

health. The system is designed in an embedded module that is 
applicable for mobile phones and connected through a Wireless 
Fidelity (Wi-Fi) system in healthcare facilities. All the patient 

data retrieved by IoT sensors is delivered to cloud computing to 
store the data and then analyzed using Long Short-Term 
Memory (LSTM) Algorithm to examine data related to the 

patient health and illness. Results show the performance of the 
IoT sensing system working well and are able to detect and send 
the data in real-time to healthcare centers globally through a 

mobile device. Based on real case scenario testing performance, 
the system accuracy ability to send data is more than 95% while 
any abnormality is readily detected. Overall, the system has 

enormous potential for further development and widespread use 
in the healthcare industry for efficient operations. 

 
Keywords—Patient Monitoring, Wearable Sensor, IoT, 

Cloud Computing 

I.  INTRODUCTION 

Progress within the medical industry has significantly 

increased as seen in many healthcare facilities and hospital 

structures over time. This is coupled with the raise of people 

awareness of the importance of formal medical treatment at 

healthcare facilities or hospitals especially in developing 

countries. Previously, the conventional method of medical 

treatment was implemented by consuming traditional 

medicine or staying at home for recovery due to the economic 

limitation of professional healthcare in some suburban and 

rural regions. Most healthcare facilities operated in semi 

digitalize systems; for example, the patient data record and 

appointments which were implemented via computerizing. 

However, other standard operations would be handled 

manually, such as obtaining patient information and data 

updates within person visits by medical staff or nurses. This 

is combined with the limitation of the number of medical staff 

and the lack of convenient time screening for both parties. In 

some cases, such as the Corona Virus Disease 2019 (COVID-

19) pandemic, the conditions in healthcare facilities can be 

worsened due to the increasing number of patients. In this 

case, patients’ visits were restricted to once a day or once in 

two days, or were unable to visit because of infected COVID-

19 disease [1]. 

IoT is a state-of-the-art technology applied to many 

applications such as transportation, environmental, 

manufacturing, automation system, etc. IoT technology can 

be used as well for remote monitoring in the medical industry, 

specifically healthcare facilities. The IoT sensing system has 

the potential in improving medical infrastructure and quality 

of patient medical care. It made it possible by the use of 

wearable sensors to continuous monitoring of patient health. 

Furthermore, wireless connectivity as required in medical 

devices makes IoT systems strongly applicable for future 

development for healthcare device connectivity and data 

acquisition. Cloud computing is a technology integrated with 

the computerized system through the cloud to conduct 

analysis, storage, networking, and intelligent support.  

The use of cloud computing for patient data analysis 

reinforces its’ flexibility since data stored in the cloud 

becomes easily accessible from anywhere at any time. 

Continuous patient monitoring with multiple sensors to 

collect and analyze the patient information for all the patients 

in real-time requires a flexible and high-performance 

systems, and hence, cloud computing is highly suitable for 

this purpose. This research proposed a new technique of 

patient data collection through multiple wearable IoT sensors 

attached to the patient with data filtering and classification. 

The method purports to achieve faster response time and 

minimize memory usage during analysis with data 

classification at the front-end process instead of the backend 

as commonly applied. 



II. LITERATURE REVIEW 

Extensive research in patient health monitoring has been 

explored as discussed by [2-7]. The typical use of wearable 

sensors to monitor patients’ health such as body temperature 

and ECG, are devices connected to the internet or computer 

systems through wireless or cellular data network. IoT-based 

technology for assisting patients monitoring as discussed in 

[8-12], involves the use of IoT system for patient data 

collecting in the healthcare center, with automatic data 

acquisition from sensors at a patient forwarded to the server. 

In addition, the use of IoT wireless polysomnography 

intelligent system for patient sleep monitoring in [13, 14] can 

continuously analyze and diagnose the health of patients 

during rest time. Integration and implementation of fog 

computing to IoT for patient monitoring is another method 

discussed in [15-19]. They discussed the use of fog 

computing to analyze patient data collected by IoT sensors. 

Several sensors have been applied according to the healthcare 

condition, specifically, in the intensive care unit (ICU) 

critical type of sensor has been used. 

Application and implementation of machine learning for 

patient data analysis has been discussed in [20-22]. The main 

purpose to use machine learning and deep learning was to 

detect abnormal data retrieved by sensors and provide an 

early warning to the medical staff. Data encryption and 

classification is critical in the data server for the security and 

privacy of patient data. Big data techniques have been 

integrated into the IoT sensor system to collect patient data in 

healthcare for further analysis as elaborated in [23, 24]. The 

high volume of collected patient data has the potential to 

support and make a decision about the patient’s illness and 

medical treatment. A smart disease classification based on 

patient data is discussed in [1]. An automatic evaluation of 

the patient database on body sensing and integration to a tri-

axial accelerometer, a tri-axial gyroscope, and a tri-axial 

magnetometer. Energy efficiency and power saving for 

patient sensors needs to be applied in order to achieve a long-

lasting patient sensing system as discussed in [25, 26]. The 

method to obtain energy efficiency in medical operations can 

be managed by conserving power of the device with sleep 

mode while being unused. A continuous patient monitoring 

with the centric agent for detecting patient disease is covered 

in [27-29]. End-to-end architecture from the sensing system 

to the database and data analysis is completely designed for 

patient treatment in a healthcare center.  

The use of Virtual Reality (VR) for post-treatment and 

patient rehabilitation applied in healthcare centers is 

discussed in [30]. VR has the potential and ability to speed 

patients’ recoveries and provide an effective assessment. 

Nowadays, there are rehabilitation treatments that use VR 

technology and accessible using mobile devices that patients 

can easily follow. Patient localization and movement 

monitoring through motion sensor is one technique to 

monitor patient health. During the COVID-19 pandemic, one 

of the symptoms is a cough, which can become one potential 

and highly suspicious variable of COVID-19 as elaborated in 

[31-33], in addition to other symptoms. Comprehensive 

machine learning techniques for patient health analysis is 

implemented and discussed in [34]. The machine learning 

techniques was mainly used for medical treatment and to 

discover the trend, and prediction for future diseases.  

Followed by a normal basic algorithm is used for patient data 

with less accurate results for the prediction and advanced 

algorithm required for this condition. 

III. IOT SYSTEM FOR PATIENT MONITORING 

Continuous monitoring of the patient during treatment in the 

healthcare center requires to obtain real-time data and the 

latest update on the status of the patient. Currently, the most 

common method to monitor patient health is face to face in 

person visits with medical staff consisting of an interview to 

gather information which includes any concerns. Several 

methods to monitor patient status and obtain information 

consist of for example, the conventional method of scheduled 

patient visits or an automation system of attaching sensors to 

the patient body. The increasing number of patients impacted 

by the time and scarcity of medical professionals and doctors 

becomes an issue which results in delayed response time and 

patient information. Therefore, an automation system that 

propels patient data to the system using information 

technology is urgently needed at many healthcare facilities. 

 

A. Patient Sensing System 

Common parameters such as body temperature, blood 

pressure (systolic/diastolic), heart rate, and patient motion or 

movements are required by medical professionals as a basic 

indicator for further treatment and analysis. Fig. 1 shows a 

block diagram for the detection of basic parameters used for 

analysis to  determine the potential illness. Internal signal 

conditioning and filtering are performed at this stage to avoid 

sending unnecessary data the cloud system. This method is 

applied to the proposed system to minimize storage and 

preserve data kept in the database. Raspberry Pi is used for 

data processing from a patient with multiple wearable 

sensors. Communication to backend system  cloud 

computing, through Wi-Fi system that is normally available 

in many healthcare facilities. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Block diagram of pateint sensing system. 

B. Architecture of Patient Monitoring System 

The complete architecture of the patient monitoring system 

consists of many wearable sensors to achieve high accuracy 

data and real-time response.  Cloud computing is also applied 

in this step due to the complex analysis and multi-sensors 

parameter of patient data. Fig. 2 shows a complete 

architecture of the patient monitoring system. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. The complete architecture of patient monitoring system using IoT wearable sensor.

 The proposed system for patient monitoring application 

applies to a healthcare center such as a medical clinic or 

hospital. Currently, a Wi-Fi network is a common 

infrastructure in many buildings or offices available as a 

medium to connect to the Internet. Accordingly, this system 

is designed with internet connectivity through Wi-Fi, where 

all the information detected by IoT sensors is forwarded to 

cloud computing via a Wi-Fi network. Once data is available 

in cloud computing, a process to analyze patient data is 

achieved at this level and valuable information can be 

accessed by respective institutions. It can be accessed by 

hospital management for patients’ records updates and by 

government for reporting, as well as by medical professionals 

who can use mobile applications for reports and follow up 

patient support.   

 

C. Deep Learning Algorithm 

Deep learning, which is a subset of machine learning,  enables 

processing of data in high variety and volume. Many types of 

algorithm are invented according to the application and 

prediction problems. Long Short-Term Memory (LSTM) is a 

deep learning algorithm invented by Hochreiter and 

Schmidhuber [35] to address problems of the aforementioned 

drawbacks of the Recurrent Neural Network (RNN), by 

adding additional interactions per module or cell. LSTM is a 

special model of RNN, that is capable of learning in long-

term dependencies and remembering information for 

prolonged periods as a default. The ability to do analysis 

based on long-term data and actively change in short-term of 

data made LSTM algorithm suitable to apply in any case and 

achieve high accuracy results. Fig. 3 shows an architecture of 

the RNN-LSTM model which consists of several main blocks 

called “cell” such as the “input gate, output gate, and forget 

gate”. In the dense output layer, the sigmoid activation 

function classifies the values in probabilities for the two 

predefined classes. The output named ℎ� is decision-based 

input and pre-processing in every step is identified  “forget 

gate” with function of ��. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. The structure of RNN-LSTM algorithm 

Moreover, the LSTM model can be elaborated as short-

term memory which acts when the information is being 

acquired, retains that information for a few seconds, and then 

destines it to be stored for longer periods, or discarded. Long-

term memory permanently retains information, allowing its 

recovery or recall. It contains all autobiographical data and 

all knowledge. Refer to the architecture of the LSTM model 

which consists of three major cells and the calculation of each 

cell in which the process can be written as equation (1) to (6).  
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ℎ� � ��  ∗ tanh  ����        (6) 



LSTM model can handle the problem with long-term 

dependencies of RNN which the RNN algorithm cannot do in 

the prediction of the information stored in the long-term 

memory, but can give more accurate prediction from the 

recent information. LSTM can use by default, to retain the 

data for a long-term period, which isnormally used for 

predicting, processing, and classifying, based on time-series 

data. 

IV. RESULTS AND DISCUSSION 

The patient monitoring system has been designed and 

implemented. Multiple  testing scenarios has been conducted 

to check the performance of the sensors and proposed system. 

The sensors are attached to the patient body to detect human 

body temperature, blood pressure (systolic/diastolic), ECG 

(one pair), and movement or motion sensor. Fig. 4 shows 

complete sensors attached to the patient and console with a 

module of microcontroller to detect patient data.  Collected 

data then is retrieved with a filtering feature before it is 

forwarded to the cloud computing. Therefore, placement of 

sensor is very important to achieve high accuracy data 

retrieved by all the sensors including system calibration. 

Valuable patient information is retained  in local memory, 

even though the system is not connected to the Internet, 

however, once the system and connectivity are ready all the 

data will be forwarded to the cloud computing via a Local 

Area Network (LAN) or Wi-Fi system in a healthcare centre. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Analysis diagram of real-time sensor data to forecasting number 

 Measurement and experiment were conducted as initial 

testing at one medical clinic with 10 volunteers with both  

male and female participants of varying  ages. The 

measurement of human body parameters as a simulation for  

every participant  over  the duration of 5 hours , included all 

data and information  in the monitoring system. During 

testing all the sensors were attached to the volunteers’ person  

to record some basic scenarios such as walking, and sleeping,  

to obtain  various information according to the activities. 

Table 1 displays  complete information of volunteers in the 

testing phase, representing different genders chosen,  

different results of human, other parameters such as age, 

height, weight, and background or history of previous  illness. 

The total time to collect information is 5 hours, which is an 

estimate  to achieve human properties as a normal patient and 

other additional features. 

TABLE I.  DETAIL OF VOLUNTEER IN EXPERIMENTS 

 

 

 

 

 

 

 

 

 

 

 Then results from the system collect information about 

the patient and send data to the cloud with the number of 

information as patient parameters from the sensor. Fig. 5 

shows the graph data collection consisting of patient body 

temperature, blood pressure (systolic/diastolic), heart rate, 

and movement. The results as in Fig. 5 are in normal 

condition with data flow during collection within 5 hours that 

the volunteer requested to relaxed  position and less 

movement. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Patient data detected by sensors in normal condition 

 Another experimental scenario involved the request of the 

volunteer in an atypical  stance, for example, demonstrating  

exercise to increase  heart rate and blood pressure, such as a 

little bit of walking and increased movement to obtain 

simulation data in high as well as the abnormal graph. This 

scenario tests and checks whether the system can detect 

abnormal conditions based on data received and the 

sensitivity of the system. Fig. 6 shows the data received from 

the sensor as plotted in a graph with some abnormal points 

detected by the system and highlighted as alert from patient. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. Patient data detected by sensors in abnormal condition in red circle 



Further, a mobile application was developed to assist 

medical staff, where  medical doctors and/or nurses  checked 

and monitored patient status. The proposed system using an 

IoT sensor  monitors multiple patients simultaneously  using 

IoT network and sends data to cloud computing. Once data is 

available and processing is done in the cloud the mobile 

device accesses  the patient information from the cloud with 

an identity number based on the patient’s information. This 

method is not only  helpful for the healthcare facilities’ 

patient data management but also for the  exchange of  

information with  the respective institution or government. 

Likewise, Fig. 7 shows a sample of mobile application to 

monitor patient data and information referring to the data 

uploaded to cloud computing. as well as subsequent  

processing displaying  the latest information. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7. Mobile application of patient monitoring system  

V. CONCLUSION 

 Ultimately a system for patient monitoring has been 

designed and developed to retrieve continuous patient health 

information.  Several sensors are used to obtain valuable data 

from the patient, and pre-processing is applied to filter 

unnecessary data kept in cloud computing. Moreover, deep 

learning algorithms implemented in the cloud computing to 

analyze patient data achieve high accuracy in the decision-

making process. Results reveal that all the patient data was 

detected and forwarded to cloud computing with a success 

rate of more than 95%, while error occur due to internet 

connectivity through Wi-Fi, all the data was successfully 

received by cloud computing but there is a delay in the data 

transfer. Overall patient data analysis is able to determine 

abnormal data including the status of the health or illness of 

the patient. Future development to achieve more detailed 

diseases and symptoms to patient potentially are next steps to 

consider, while also acknowledging how alertness of patient 

abnormality have been addressed in this initial stage.    
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