
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP2374R-POD 

979-8-3503-9579-2 

2023 International Conference  

on Frontiers of Information 

Technology (FIT 2023) 

Islamabad, Pakistan 

11 – 12 December 2023 



 

 

 

 

 

 

 

Copyright © 2023 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:   CFP2374R-POD 

ISBN (Print-On-Demand):  979-8-3503-9579-2 

ISBN (Online):   979-8-3503-9578-5 

ISSN:                            2334-3141 

 

           

 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



Proceedings 
 
 
 

2023 International Conference on  
Frontiers of Information Technology 

 
FIT 2023 

 
 
 

11-12 December 2023 
Islamabad, Pakistan 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Los Alamitos, California 

Washington • Tokyo 

 

 
 



2023 International Conference
on Frontiers of Information

Technology (FIT)
FIT 2023

 Table of Contents
 

 
 

 
 

Message from General Chairs  xv
Message from Program Chairs  xvi
Organizing Committee  xix
Program Committee  xxii
Reviewers   xxiii
Sponsors  xxxii

Session 1: Software Engineering

Sketching Reflections in a Human-Computer Interaction Course  1
      Tariq Zaman (ASSET, University of Technology Sarawak, Malaysia) and
      Cheng Haw Yih (ASSET, University of Technology Sarawak, Malaysia)

Security-Based Safety Hazard Analysis using STAMP, STPA & HAZOP: A DAM Case Study  7
      Farooq Muhammad (National University of Computer Emerging Sciences,
      Pakistan; Air University, Pakistan), Irum Inayat (National University
      of Computer Emerging Sciences, Pakistan; LERO, University College
      Cork, Ireland), and Maya Daneva (University of Twente, The
      Netherlands)

From Manual to Automatic: The Evolution of Test Case Generation Methods and the Role of
GitHub Copilot  13
      Sajid Mehmood (Comsats University Islamabad, Islamabad campus,
      Pakistan), Uzair Iqbal Janjua (Comsats University Islamabad, Islamabad
      Campus, Pakistan), and Adeel Ahmed (Comsats University Islamabad, Wah
      campus, Pakistan)

Session 2: Pattern Recognition, Image & Natural Language Processing

DeepCamouflageAI: Deep Learning-Based Camouflage People Detection and Segmentation  19
      Amna Arfa Rafique (Department of Computer Science, COMSATS University
      Islamabad, Wah Campus), Saeed Ur Rehman (Department of Computer
      Science, COMSATS University Islamabad, Wah Campus), Muhammad Kamran
      Imran (Department of Computer Science, COMSATS University Islamabad,
      Wah Campus), Khurram Shehzad (Department of Computer Science, COMSATS
      University Islamabad, Wah Campus), and Hissam Yousaf (Mukafaat
      Marketing Solutions, KSA)

iv



 
 

Exploiting Partial Observability and Optimized Simple State Representations in Deep
Q-Learning  25
      Danyaal Mahmood (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan),
      Usama Arshad (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan),
      Raja Hashim Ali (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan;
      Department of Technology & Software Engineering, University of Europe
      for Applied Sciences, Berlin, Germany), Zain Ul Abideen (BCMaterials
      Basque Center for Materials, Applications and Nanostructure, Leioa,
      Basque Country, Spain), Muhammad Huzaifa Shah (Faculty of Computer
      Science and Engineering, GIK Institute of Engineering Sciences and
      Technology, Topi, Pakistan), Talha Ali Khan (Department of Technology
      & Software Engineering, University of Europe for Applied Sciences,
      Berlin, Germany), Ali Zeeshan Ijaz (Faculty of Computer Science and
      Engineering, GIK Institute of Engineering Sciences and Technology,
      Topi, Pakistan), Nisar Ali (Faculty of Electronic Systems Engineering,
      University of Regina, Regina, Canada), and Abu Bakar Siddique (Faculty
      of Computer Science and Engineering, GIK Institute of Engineering
      Sciences and Technology, Topi, Pakistan)

Learning Structural Similarities from Handwriting on Papyri - An Application to Scribe
Characterization  31
      Hassan Sajjad (Bahria University, Pakistan), Imran Siddiqi (Xynoptik
      Pty Ltd., Australia), Momina Moetesum (National University of Sciences
      and Technology (NUST), Pakistan), and Isabelle Marthot-Santaniello
      (Basel University, Switzerland)

Session 3: Data Science & Advanced Analytics

Zero-Shot Learning via GANs and SAGANs: A Performance Analysis  37
      Muhammad Ahmed Mohsin (National University of Sciences and Technology,
      Pakistan)

Survey of Explainability Within Process Mining: A Case Study of BPI Challenge 2020  43
      Tjalling Hoogendoorn (University of Twente, Netherlands), Jeewanie
      Jayasinghe Arachchige (University of Twente, Netherlands), and Faiza
      A. Bukhsh (University of Twente, Netherlands)

An In-Silico Identification of Anti-CRISPR Proteins by Using Descriptors Derived from the
Primary Structures  49
      Sidrah Liaqat (University of Azad Jammu & Kashmir, Pakistan), Saiqa
      Andleeb (University of Azad Jammu & Kashmir, Pakistan), Maryum Bibi
      (University of Azad Jammu & Kashmir, Pakistan), and Wajid Arshad
      Abbasi (University of Azad Jammu & Kashmir, Pakistan)

Multimodal Sentiment Analysis for Personality Prediction  55
      Hans Petter Fauchald Taralrud (Norwegian University of Science and
      Technology (NTNU), Norway), Abdulfatah Abdi Salah (Norwegian
      University of Science and Technology (NTNU), Norway), Ali Shariq Imran
      (Norwegian University of Science and Technology (NTNU), Norway), and
      Zenun Kastrati (Linnaeus University, Sweden)

v



 
 

 
 

Attention Guided Deep Neural Network for Animal Ear Tag Classification in Low-Resolution
Images  61
      Thinh Pham-Duc (Norwegian University of Science and Technology,
      Norway; Galileo Institute, Sorbonne Paris Nord University, France),
      Mohib Ullah (Norwegian University of Science and Technology, Norway),
      Muhammad Mudassar Yamin (Norwegian University of Science and
      Technology, Norway), Adane N. Tarekegn (Norwegian University of
      Science and Technology, Norway), Azeddine Beghdadi (Norwegian
      University of Science and Technology, Norway; Galileo Institute,
      Sorbonne Paris Nord University, France), Faouzi Alaya Cheikh
      (Norwegian University of Science and Technology, Norway), and Habib
      Ullah (Faculty of Science and Technology, Department of Computer
      Science, NMBU, Norway)

Session 4: Adaptive Systems, Networks, IoT & Cloud Computing

DCF: Dynamic Content Fetching in NDN Based UWSN  67
      Sana Bari (National University of Computer and Emerging Sciences,
      Pakistan) and Rana Asif Rehman (National University of Computer and
      Emerging Sciences, Pakistan)

Enhancing Intrusion Detection: Leveraging Federated Learning and Hybrid Machine Learning
Algorithms On ToN_IoT Dataset  73
      Faiza Naeem (National University of Science and Technology, Pakistan),
      Asad Waqar Malik (National University of Science and Technology,
      Pakistan), Safdar Abbas Khan (National University of Science and
      Technology, Pakistan), and Farzana Jabeen (National University of
      Science and Technology, Pakistan)

UrbanEVSim: Open-Source Electric Vehicle Mobility and Charging Simulation Platform  79
      Hamna Rauf (National University of Sciences and Technology, Pakistan),
      Syeda Sana Zehra Zaidi (National University of Sciences and Technolog,
      Pakistan), Hamna Naveed (National University of Sciences and
      Technology, Pakistan), Dawood Mehmood (National University of Sciences
      and Technology, Pakistan), Farzana Jabeen (National University of
      Sciences and Technology, Pakistan), and Asad Waqar Malik (National
      University of Sciences and Technology, Pakistan; Missouri Univesity of
      Science and Technology, USA)

Network Traffic Classification using Deep Neural Networks  85
      Muhammad Shaheem Raza (NUST, Pakistan), Kamran Aziz Bhatti (NUST,
      Pakistan), Fahad Mumtaz Malik (NUST, Pakistan), and Shahzad Amin
      Sheikh (NUST, Pakistan)

Session 5: Pattern Recognition, Image & Natural Language Processing

ViBaNet: A Novel Deep Learning Approach to Detect Bacterial and Viral Pneumonia  90
      Farman Hassan (Universirty of Bologna, Italy), Muhammad Hamza Mehmood
      (University of Science and Technology of China), Auliya Ur Rahman
      (UET), Wasiat Khan (UST, Bannu, KPK, Pakistan), Sadia Khalid
      (University of engineering and technology Taxila, Punjab, Pakistan),
      and Muddasser Ali (Arid University)

vi



 
 

 
 

Automated Text Selection for Raw Data Annotation  96
      Sana Saeed (Comsats University Islamabad, Abbottabad, Pakistan), Ali
      Haider (Comsats University Islamabad, Abbottabad, Pakistan), and
      Kashif Bilal (Comsats University Islamabad, Abbottabad, Pakistan)

Developing a VR-Based Training Platform for Emergency Fire Handling Services using Unity
3D  102
      Muhammad Hasham Qazi (Habib University, Pakistan), Farhan Khan (Habib
      University, Pakistan), Jeeeun Kim (Texas A&M University, USA), and
      Edgar J. Rojas-Muñoz (Texas A&M University, USA)

An Explainable Deep Learning-Based Approach for Multivariate Time Series Anomaly Detection
in IoT  108
      Aafan Ahmad Toor (Norwegian University of Science and Technology
      (NTNU), Gjøvik, Norway), Jia-Chun Lin (Norwegian University of Science
      and Technology (NTNU), Gjøvik, Norway), Ernst Gunnar Gran (Norwegian
      University of Science and Technology (NTNU), Gjøvik, Norway), and
      Ming-Chang Lee (Høgskulen på Vestlandet (HVL), Bergen, Norway)

Real-Time Multi-Scale Pothole Detection Using Transformer  114
      Anam Bibi (Center of Excellence- Artificial Intelligence, Bahria
      University, Pakistan), Khizer Ali (Center of Excellence- Artificial
      Intelligence, Bahria University, Pakistan), Ahmad Raza (Center of
      Excellence- Artificial Intelligence, Bahria University, Pakistan), and
      Sumaira Kausar (Center of Excellence- Artificial Intelligence, Bahria
      University, Pakistan)

Session 6: Pattern Recognition, Image & Natural Language Processing

Weed Classification using a Two-Dimensional Deep Convolutional Neural Network (CNN)  120
      Muhammad Ali Sarwar (Al-Khawarizmi Institute of Computer Science,
      University of Engineering and Technology, Pakistan), Nayab Hassan
      (University of Engineering and Technology, Pakistan), and Hammad
      Hassan (Al-Khawarizmi Institute of Computer Science, University of
      Engineering and Technology, Pakistan; Department of Computer
      Engineering, University of Engineering and Technology, Pakistan)

Enhancing Online Exam Security: Deep Learning Algorithms for Cheating Detection   126
      Tanzeela Iqbal (COMSATS University Islamabad, Pakistan), Tariq Ali
      (COMSATS University Islamabad, Pakistan), Ahmad Shaf (COMSATS
      University Islamabad, Pakistan), and Muhammad Shafqat Ali (COMSATS
      University Islamabad, Pakistan)

A Large-Scale Font-Diverse Sindhi Ligature Recognition System  132
      Zeeshan Ali (National University of Sciences and Technology,
      Pakistan), Safdar Abbas Khan (National University of Sciences and
      Technology, Pakistan), Muhammad Khuram Shahzad (National University of
      Sciences and Technology, Pakistan), and Hafiz Syed Muhammad Bilal
      (National University of Sciences and Technology, Pakistan)

vii



Session 7: Signal Processing and Next Generation Communication
Systems

A Robust Approach for Direction-of-Arrival Estimation using Lookup Table Based Circular
Array Correlative Interferometer  N/A
      Muhammad Rehan Khalid (Centres of Excellence in Science & Applied
      Technologies (CESAT), Pakistan), Muhammad Jawad (Centres of Excellence
      in Science & Applied Technologies (CESAT), Pakistan), and Fayyaz Ahmad
      Siddiqui (Centres of Excellence in Science & Applied Technologies
      (CESAT), Pakistan)

Characterizing Non-Linear Modulations on Radar Pulse Under non-Cooperative Estimations  144
      Arooj Khan (Centres of Excellence in Science and Applied Technologies
      (CESAT), Pakistan), Muhammad Jawad (Centres of Excellence in Science
      and Applied Technologies (CESAT), Pakistan), Fayyaz Ahmad Siddiqui
      (Centres of Excellence in Science and Applied Technologies (CESAT),
      Pakistan), and Muhammad Abid (Centres of Excellence in Science and
      Applied Technologies (CESAT), Pakistan)

Machine Learning-Enabled Data-Driven Fault Detection for Predictive Maintenance in HVAC
Systems  148
      Faizan Hamayat (National Center for Physics, Pakistan), Rana Fayyaz
      Ahmad (National Center for Physics, Pakistan), Amin Ud Din (National
      Center for Physics, Pakistan), and Syed Zubair (University of
      Engineering and Technology Lahore, Pakistan)

Session 8: Network, Cyber & Information Security

Beyond Theory: Investigating the Practical Feasibility of Confidential Computing  154
      Edward Ettesvoll (Norwegian University of Science and Technology,
      Norway), Leon Camill Rognerud Schule (Norwegian University of Science
      and Technology, Norway), Muhammad Mudassar Yamin (Norwegian University
      of Science and Technology, Norway), and Ali Shariq Imran (Norwegian
      University of Science and Technology, Norway)

Internet Vote Casting Protocol in the Age of Quantum Computing  N/A
      Khan Farhan Rafat (Air University, Islamabad, Pakistan)

Hyper Metamorphism: Hyper Secure and Trustworthy 5G Networks using Blockchain with IoT  166
      Farooque Hassan Kumbhar (National University of Computer and Emerging
      Sciences Karachi, Pakistan) and Taha Ali Syed (National University of
      Computer and Emerging Sciences Karachi, Pakistan)

viii



Session 9: Pattern Recognition, Image & Natural Language Processing

Leveraging AI and NLP in Chatbot Development: An Experimental Study  172
      Abdul Wahab Paracha (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan),
      Usama Arshad (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan),
      Raja Hashim Ali (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan;
      Department of Technology and Software Engineering, University of
      Europe for Applied Sciences, Berlin, Germany), Zain Ul Abideen
      (BCMaterials Basque Center for Materials, Applications and
      Nanostructure, Leioa, Basque Country, Spain), Muhammad Huzaifa Shah
      (Faculty of Computer Science and Engineering, GIK Institute of
      Engineering Sciences and Technology, Topi, Pakistan), Talha Ali Khan
      (Department of Technology and Software Engineering, University of
      Europe for Applied Sciences, Berlin, Germany), Ali Zeeshan Ijaz
      (Faculty of Computer Science & Engineering, GIK Institute of
      Engineering Sciences & Technology, Topi, Pakistan), Nisar Ali (Faculty
      of Electronic Systems Engineering, University of Regina, Regina,
      Canada), and Abu Bakar Siddique (Faculty of Computer Science and
      Engineering, GIK Institute of Engineering Sciences and Technology,
      Topi, Pakistan)

Enhancing Plant Identification: Exploring Deep Learning for Herbarium Specimen
Classification  178
      Sabahat Asad (National University of Computer and Emerging Sciences,
      Pakistan) and Labiba Gillani Fahad (National University of Computer
      and Emerging Sciences, Pakistan)

ASAnalyzer: Attention Based Sentiment Analyzer for Real-World Sentiment Analysis  184
      Khadim Hussain (Comsats University Islamabad, Pakistan), Muhammad
      Azhar (Hong Kong Shue Yan University, Hong Kong), Bumshik Lee (Chosun
      University, Korea), Asma Iqbal (Comsats University Islamabad,
      Pakistan), Muhammad Affan (Tsinghua University, China), and Sajid
      Ullah Khan (University of Lakki Marwat)

Mitigating Crop Losses: AI-Enabled Disease Detection in Tomato Plants  190
      Hassan Ashfaq (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan),
      Usama Arshad (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan),
      Raja Hashim Ali (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan;
      Department of Technology and Software Engineering, University of
      Europe for Applied Sciences, Berlin, Germany), Zain Ul Abideen
      (BCMaterials Basque Center for Materials, Applications and
      Nanostructure, Leioa, Basque Country, Spain), Muhammad Huzaifa Shah
      (Faculty of Computer Science and Engineering, GIK Institute of
      Engineering Sciences and Technology, Topi, Pakistan), Talha Ali Khan
      (Department of Technology and Software Engineering, University of
      Europe for Applied Sciences, Berlin, Germany), Ali Zeeshan Ijaz
      (Faculty of Computer Science and Engineering, GIK Institute of
      Engineering Sciences and Technology, Topi, Pakistan), Nisar Ali
      (Faculty of Electronic Systems Engineering, University of Regina,
      Regina, Canada), and Abu Bakar Siddique (Faculty of Computer Science
      and Engineering, GIK Institute of Engineering Sciences and Technology,
      Topi, Pakistan)

ix



 
 

 
 

Efficient Video Summarization with Hydra Attentive Vision Transformer  196
      Muhammad Shafqat Ali (Comsats University Islamabad Sahiwal, Pakistan),
      Muhammad Azhar (Hong Kong Shue Yan University, Hong Kong), Saba Masood
      (Comsats University Islamabad, Sahiwal, Pakistan), Bumshik Lee (Chosun
      University, Gwangju, Republic of Korea), Tanzeela Iqbal (Comsats
      University Islamabad, Sahiwal, Pakistan), and Adeen Amjad (Comsats
      University Islamabad, Sahiwal, Pakistan)

Session 10: Remote Health Monitoring and Prediction Systems

Towards a Digital Future: The Role and Potential of Telerehabilitation in Pediatric
Occupational Therapy in Pakistan   202
      Rukaiya Yawar (Institute of Business Administration, Pakistan),
      Zaheeruddin Asif (Institute of Business Administration, Pakistan), and
      Talat Zubair (Institute of Business Administration, Pakistan)

EEG-Based Depression Detection: A Temporal Domain Feature-Centric Machine Learning
Approach  208
      Maryam Rehman (University of Engineering and Technology Taxila,
      Pakistan), Sanay Muhammad Umar Saeed (University of Engineering and
      Technology Taxila, Pakistan), Sheharyar Khan (University of
      Engineering and Technology Taxila, Pakistan), Sadam Hussain Noorani
      (University of Engineering and Technology Taxila, Pakistan), and Usman
      Rauf (University of Engineering and Technology Taxila, Pakistan)

Session 11: Pattern Recognition, Image & Natural Language Processing

Exploring the Potential of Large-Language Models (LLMs) for Student Feedback Sentiment
Analysis  214
      Sarang Shaikh (Dept. of Information Security and Communication
      Technology (IIK), Norwegian University of Science and Technology
      (NTNU), Gjøvik, Norway), Sher Muhammad Daudpota (Dept. of Computer
      Science, Sukkur IBA University, Sukkur, Pakistan), Sule Yildirim
      Yayilgan (Dept. of Information Security and Communication Technology
      (IIK), Norwegian University of Science and Technology (NTNU), Gjøvik,
      Norway), and Sindhu Abro (Dept. of Computer Science, Sukkur IBA
      University, Sukkur, Pakistan)

x



 
 

Performance Evaluation of Popular Deep Neural Networks for Neural Machine Translation  220
      Muhammad Naeem (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan), Abu
      Bakar Siddique (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan),
      Raja Hashim Ali (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan;
      Department of Technology and Software Engineering, University of
      Europe for Applied Sciences, Berlin, Germany), Usama Arshad (Faculty
      of Computer Science and Engineering, GIK Institute of Engineering
      Sciences and Technology, Topi, Pakistan), Zain Ul Abideen (BCMaterials
      Basque Center for Materials, Applications and Nanostructure, Leioa,
      Basque Country, Spain), Talha Ali Khan (Department of Technology and
      Software Engineering, University of Europe for Applied Sciences,
      Berlin, Germany), Muhammad Huzaifa Shah (Faculty of Computer Science
      and Engineering, GIK Institute of Engineering Sciences and Technology,
      Topi, Pakistan), Ali Zeeshan Ijaz (Faculty of Computer Science and
      Engineering, GIK Institute of Engineering Sciences and Technology,
      Topi, Pakistan), and Nisar Ali (Faculty of Electronic Systems
      Engineering, University of Regina, Regina, Canada)

Exploring Unseen Characteristics of Artificial Neural Networks for Improving front Teat
Placement Trait  226
      Hina Afridi (Norwegian University of Science and Technology, Norway;
      Geno SA, Norway), Mohib Ullah (Norwegian University of Science and
      Technology, Norway), Øyvind Nordbø (Norsvin SA, Norway), Anne Guro
      Larsgard (Geno SA, Norway), and Faouzi Alaya Cheikh (Norwegian
      University of Science and Technology, Norway)

From Tweets to Tolerance: Empowering Cyberbullying Detection with Deep Learning Models  232
      Muhammad Asfand-e-Yar (Center of Excellence in Artificial
      Intelligence, Bahria Univerisity, Pakistan), Sadaf Aftab (Bahria
      Univerisity, Pakistan), Qadeer Hashir (Center of Excellence in
      Artificial Intelligence, Bahria Univerisity, Pakistan), and Talha
      Talha (Center of Excellence in Artificial Intelligence, Bahria
      Univerisity, Pakistan)

Session 12: Software Engineering

A Model-Driven Framework for Water Supply Management System (MWS)  238
      Marukh Azhar (NUST, Pakistan), Farooque Azam (NUST, Pakistan), Waseem
      Anwar (NUST, Pakistan), Anam Amjad (NUST, Pakistan), and Yawar Rasheed
      (NUST, Pakistan)

A Framework to Support Requirements Validation in Global Software Development  244
      Nasir Mehmood Minhas (Mälardalen University, Västerås, Sweden;
      Learnovate Center at Trinity College Dublin, Ireland; Blekinge
      Institute of Technology, Sweden), Bilal Ahmad (Mälardalen University,
      Västerås, Sweden; Learnovate Center at Trinity College Dublin,
      Ireland; Blekinge Institute of Technology, Sweden), and Nayla Nasir
      (Mälardalen University, Västerås, Sweden; Learnovate Center at Trinity
      College Dublin, Ireland; Blekinge Institute of Technology, Sweden)

xi



 
 

 
 

A Dataset for Analyzing Crowdsourced Feedback in Usability Testing  250
      Aisha Ahmad Miss (Department of Computer Science and Information
      Technology, Virtual University of Pakistan), Muhammad Salman Bashir
      Dr. (Department of Computer Science and Information Technology,
      Virtual University of Pakistan), Muhammad Summair Raza Dr. (Department
      of Computer Science and Information Technology, Virtual University of
      Pakistan), and Asma Babool Miss (Department of Computer Science and
      Information Technology, Virtual University of Pakistan)

Session 13: Modeling & Simulation for Emerging Technologies

AI-Based Hand Gesture Recognition Through Camera on Robot  256
      Gergo Csonka (University of Hull, U.K.), Muhammad Khalid (University
      of Hull, U.K.), Husnain Rafiq (Edge Hill University, UK), and Yasir
      Ali (Shahzeb Shaheed Government Degree College Razzar, Swabi, Higher
      Education Department, Peshawar, Khyber Pakhtunkhwa, Pakistan)

Verification of Safety of Aircraft Arrival Procedure using SPIN Model Checker  262
      Muhammad Rashid (COMSATS University Islamabad, Sahiwal Campus,
      Pakistan), Muhammad Qadeer (COMSATS University Islamabad Sahiwal
      Campus, Pakistan), Husnain Raza (COMSATS University Islamabad Sahiwal
      Campus, Pakistan), Muhammad Masood ul Rehman (COMSATS University
      Islamabad Sahiwal Campus, Pakistan), Imran Rasool (COMSATS University
      Islamabad Sahiwal Campus, Pakistan), and Nazir Ahmad Zafar (COMSATS
      University Islamabad Sahiwal Campus, Pakistan)

A Novel Textile Inspired Microstrip Antenna for Wearable Applications  268
      Maria Perveen (HITEC University Taxila, Pakistan), N. Nizam-Uddin
      (HITEC University Taxila, Pakistan), Eisha Mazhar (NUST, Pakistan),
      Asad Masood (HITEC University Taxila, Pakistan), and Hafsah Yasin (MY
      University, Islamabad, Pakistan)

ViT vs CNN: A Comparative Study of Wheat Disease Classification for Custom Data  274
      Syed Zain Ul Abidin (Machine Learning & Deep Learning Lab, Artificial
      Intelligence Technology Centre, NCP, Pakistan), Hiba Madiha Lashari
      (Machine Learning & Deep Learning Lab, Artificial Intelligence
      Technology Centre, NCP, Pakistan), and Rana Fayyaz Ahmad (Machine
      Learning & Deep Learning Lab, Artificial Intelligence Technology
      Centre, NCP, Pakistan)

Session 14: Pattern Recognition, Image & Natural Language Processing

Generation of Urdu Ghazals using Deep Learning   280
      Saad Fahim (Habib University, Pakistan), Iqra Siddiqui (Habib
      University, Pakistan), Sameer Pervez (Habib University, Pakistan),
      Sandesh Kumar (Habib University, Pakistan), Faisal Alvi (Habib
      University, Pakistan), and Abdul Samad (Habib University, Pakistan)

xii



 
 

 
 

Enhancing Android Platform Security: Investigating Malware Patterns with Sufficient Input
Subset  286
      Farrakh Nazir (Comsats University Islamabad, Pakistan), Neeli Khan
      (Comsats University Islamabad, Pakistan), Muhammad Khan (Comsats
      University Islamabad, Pakistan), and Ahmad Fayyaz (Comsats University
      Islamabad, Pakistan)

Robust and Reliable Liveness Detection Models for Facial Recognition Systems  292
      Haris Anjum (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan),
      Usama Arshad (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan),
      Raja Hashim Ali (Faculty of Computer Science and Engineering, GIK
      Institute of Engineering Sciences and Technology, Topi, Pakistan;
      Department of Technology and Software Engineering, University of
      Europe for Applied Sciences, Berlin, Germany), Zain Ul Abideen
      (BCMaterials Basque Center for Materials, Applications and
      Nanostructure, Leioa, Basque Country, Spain), Muhammad Huzaifa Shah
      (Faculty of Computer Science and Engineering, GIK Institute of
      Engineering Sciences and Technology, Topi, Pakistan), Talha Ali Khan
      (Department of Technology and Software Engineering, University of
      Europe for Applied Sciences, Berlin, Germany), Ali Zeeshan Ijaz
      (Faculty of Computer Science and Engineering, GIK Institute of
      Engineering Sciences and Technology, Topi, Pakistan), Abu Bakar
      Siddique (Faculty of Computer Science and Engineering, GIK Institute
      of Engineering Sciences and Technology, Topi, Pakistan), and Muhammad
      Imad (Faculty of Computer Science and Engineering, GIK Institute of
      Engineering Sciences and Technology, Topi, Pakistan)

Session 15: Smart Grid, Energy & Electronics

Design and Development of Levitation and Propulsion System for a Prototype Maglev Train  298
      Mian Sajawal Shah (Pakistan Institute of Engineering and Applied
      Sciences, Pakistan), Muhammad Shayan Haider (Pakistan Institute of
      Engineering and Applied Sciences, Pakistan), Noman Khan (Pakistan
      Institute of Engineering and Applied Sciences, Pakistan), Aftab Ahmed
      Khattak (Pakistan Institute of Engineering and Applied Sciences,
      Pakistan), and Tanveer Abbas (Pakistan Institute of Engineering and
      Applied Sciences, Pakistan)

Non Invasive Blood Glucose Monitoring: A Comparison of Two Antenna Enabled Sensors   304
      Asad Masood (HITEC University Taxila, Pakistan), N. Nizam-Uddin (HITEC
      University Taxila, Pakistan), Ali Hassan (HITEC University Taxila,
      Pakistan), Alia Bibi (HITEC University Taxila, Pakistan), and Maria
      Perveen (HITEC University Taxila, Pakistan)

xiii



 
 

Session 16: Water Informatics and Communication Technology

A Fully Connected Neural Network Driven UWA Channel Estimation for Reliable Communication 
310
      Muhammad Adil (Harbin Engineering University, China), Songzuo Liu
      (Harbin Engineering University, China), Suleman Mazhar (Harbin
      Engineering University, China), Mansoor Jan (Harbin Engineering
      University, China), Asfand Yar (Harbin Engineering University, China),
      and Muhammad Bilal (Harbin Engineering University, China)

Machine Learning-Based Multi-Path Reliable and Energy-Efficient Routing Protocol For
Underwater Wireless Sensor Networks  316
      Zahid Ullah Khan (Harbin Engineering University, China), Muhammad Aman
      (Harbin Engineering University, China), Wazir ur Rahman (Harbin
      Engineering University, China), Faran Khan (University of Science and
      Technology Bannu, Pakistan), Tooba Jamil (Barani Institute of
      Information and Technology Rawal Pindi, Pakistan), and Rifhat Hashim
      (Barani Institute of Information and Technology Rawal Pindi, Pakistan)

Author Index  323

xiv




