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Welcome Message 
 
 
Dear Guests and Colleagues! 
 
     On behalf of the organizing committee, it is my pleasure to welcome 
you to the 5th International Conference on Robotics and Automation in 
Industry (ICRAI 2023) being hosted in the beautiful city of Peshawar 
through the generous support of our sponsors. The conference pro-
vides an exceptional opportunity for researchers, practitioners, and 
industry professionals to share the latest advancements in robotics 
and automation, and to discuss the latest trends and challenges in this 
field. 
      
     We are thrilled to have received over 200 paper submissions from 
researchers and practitioners across the globe. After a rigorous peer-
review process, our acceptance rate stands at roughly 30%, which is a 
testament to the quality of work being presented at ICRAI 2023. It has 
also allowed us to curate an excellent program that we hope will in-
spire and educate all our attendees. We are confident that you will 
have a productive and enjoyable conference experience. 
     
     We are especially proud to be hosting this conference in Peshawar, 
a city that has been affected by terrorism for the past two decades. It 
wasn’t an easy decision to host ICRAI 2023 in Peshawar, and we were 
advised against it – but hosting it here is our way of showing to the 
world our resilience as a nation, our unwavering commitment to over-
coming challenges and our relentless pursuit of progress. We are 
grateful to have your participation and support in this endeavor, and 
we dedicate the success of ICRAI 2023 to the martyrs of the 30 Jan 
blast in Police Lines Mosque, Peshawar. 
  
     Once again, thank you for your support and a very warm welcome 
to the 5th International Conference on Robotics and Automation in In-
dustry. 
      
 Enjoy your stay and have a great conference.  

Professor Muhammad Tahir Khan 
University of Engineering and Technology Peshawar 

Pakistan 
General Chair of ICRAI 2023 
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ICRAI 2023 is being held in the historic city of Peshawar at the Hayatabad Campus of  the Univer-
sity of Engineering and Technology Peshawar which houses both the Department of Mechatronics 
Engineering and the Center for Advanced Studies in Energy (CAS-E). The technical sessions, key-
notes, exhibitions and poster session will be held in the CAS-E building. Therefore the conference 
venue refers to the CAS-E building unless otherwise specified. It is approximately 13 km away 
from the Bacha Khan International Airport, Peshawar and 182 km away from the new Islamabad 
International Airport.  
 

The conference venue can be reached with in 40 minutes from any place with in Peshawar. 

 
 

 

Conference Information 

Conference Venue 

Venue Map 
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From Islamabad  International Airport  

 The convenient Route from Islamabad airport to Peshawar/Conference Venue is Motorway/
AH1/M-1. 

 Upon arrival at the airport, leave the terminal and look for transportation options. 
 You can take a taxi or use a ride-hailing service such as InDrive to reach your destination. It is 

recommended to book the ride in advance or use a reputable taxi service. 
 When booking the ride, provide the address of the Conference Venue/Hotels. 
 On average, the trip will take approximately 2 hr 22 min (180 km). 
 The Department of Mechatronics is also offering a pick-and-drop shuttle service from Islama-

bad airport to the department of Mechatronics for 18,000 PKR(1  way). 
 
 
 From Bacha Khan International Airport Peshawar 

 Upon arrival at the airport, leave the terminal and look for transportation options. 
 You can take a taxi or use a ride-hailing service such as  InDrive to reach your destination. It is 

recommended to book the ride in advance or use a reputable taxi service. 
 When booking the ride, provide the address of the Conference Venue/Hotels. 
 On average, the trip will take approximately 30 min (10km). 

How To Get Here 

Islamabad International Airport to  
Conference Venue 

Bacha Khan International Airport to 
Conference Venue 
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Transportation within Peshawar (BRT) 

In Peshawar, there are two types of transportation means. A private InDrive taxi can be hired 
from any part of Peshawar. The other public transport available to most parts of the city is pro-
vided by the Peshawar metro named Zu BRT (Bus Rapid Transit). Zu BRT facility is normally crowd-
ed but is less expensive than the 
InDrive taxi.  
 
ICRAI 2023 will provide pick and drop facility from the specified hotels (mentioned on the con-
ference website) to the conference venue. 
 
For using the InDrive taxi, you need to download and install the InDrive app by Scanning the QR 
code given below. 
 
 
 

 

 

 

 

 

Opening Ceremony 

Date:       Friday, March 3, 2023 
Time:      10:30 - 11:30 
Venue:    VC Lawn, Main Campus 
 
Social Night and Gala Dinner 

Date:     Saturday, March 4, 2023 
Time:    19:00 
Venue:     Hayatabad Sports Complex 
 
Closing ceremony: 
Date:     Sunday, March 5, 2023 
Time:    15:40 - 16:40 
Venue:     Auditorium 

Social Events 
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General Information 

Oral Presentation 

Keynote lectures:      60 minutes (45 minutes speech + 15 minutes Q&A) 
Oral Presentations:  20 minutes (15 minutes speech + 5 minutes Q&A) 
 
Note: Paper presentations should ideally be prepared using Microsoft PowerPoint. Computers 
with pre-installed Windows and Microsoft PowerPoint will be available to all presenting authors. 
If, however, additional software is required to run an simulations or animations then authors are 
advised to bring along their own Laptops and projector cable/connector. 
 
Poster Presentation  

The poster should closely incorporate the following elements: 
 
 Authors should prepare their poster with appropriate size according to the poster stand size. 

The standard poster size is maintained with 100 cm height and 70 cm wide. The poster must 
have a 2cm white border. 

 Add the text “ICRAI 2023” to the left corner and “IEEE logo” to the right corner of the poster. 
 Title must be at the center of the poster with font size 54 and the authors names with affilia-

tions with the font size 36. 
 The poster must contain an abstract/introduction, technical details with necessary graphs/

plots/figures/images, results and conclusion/future work. 
 Presenters are advised to setup their poster 30 minutes before the assigned session, and re-

quired to stay by their poster during the session period. 
 The posters boards will be numbered by the organizers and the assigned number of the indi-

vidual poster are mentioned on page 72. 
 
Awards 
The 5th International Conference of Robotics and Automation in Industry 2023 provides three 
different awards for the distinguished papers. 

1. Best Paper Award 
2. First Runner-up Paper Award 
3. Second Runner-up Award 
 
The organizing committee will nominate the papers awards based on the quality and clarity, sig-
nificance and originality of the submitted papers to ICRAI 2023 conference. 
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Lunch Time and Location 

Wireless Internet 

Free wireless internet would be available to the conference participants in the conference venue. 
 

Electricity 

In Pakistan the output power ratings are 220V at 50 Hz. Please check the specifications of the 
power plugging facility before using. 
 
Emergency Phone Numbers 

Fire, Rescue and Hospital Services: 1122 
Police: 15 
Conference Control Room:  +92 310 5323187 

The project / industrial exhibition will feature exhibits from the sister labs of the National Center 
of Robotics and Automation. 

Friday, March 3rd 12:45—14:00 Prayer and Lunch Break Terrace, 3rd Floor 

19:30—21:00 Dinner Main Lawn, Mechatronics Dept . 

Saturday, March 4th 12:50—14:00 Lunch Break and Prayer Terrace, 3rd Floor 

19:00 Social Night and Gala Dinner Hayatabad Sports Complex 

Sunday, March 5th 13:20—14:00 Lunch Break and Prayer Terrace, 3rd Floor 

Project/Industrial Exhibition 
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Conference Topics 

 Aerial and Underwater Robotics  

 Multi-Robot Systems  

 Cognitive and Social Robots 

 Surgical Robots and Tele-Robotics 

 Human-Robots Interaction 

 Robots for Agriculture, Forestry, Search & Rescue, Surveillance 

 Mechatronics 

 Internet of Things 

 Biomedical and Rehabilitation Engineering, Prosthetics, and Artificial Organs 

 Additive Manufacturing 

 Intelligent Systems and Automation 

 Industry 4.0 and Technologies 

 Virtual and Augmented Reality 

 Modelling and Control of Complex Systems 

 Fuzzy and Neural Systems 

 Adaptive and Optimal Control 

 Discrete Event Systems 

 Distributed Systems 

 Machine Vision and Image Processing 

 Machine Learning and Deep Learning 

 Artificial Intelligence 

 Cyber-Security 

 Cloud Robotics 

 Big Data and Data Mining 

 Neural Networks and Genetic Algorithms  

Program Information 
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   New Trends In Robotics And Applications For The Developing World  

   Professor Clarence W. de Silva 

   University of British Columbia, Canada 

   Saturday, March 4, 09:00 —10:00, Auditorium 

 
 
 
    
   Can 21st Century Al Revolutionize Robots? 
   Professor Saman K. Halgamuge 

   University of Melbourne Australia 

   Sunday, March 5, 09:00 —10:00, Auditorium 

 
 
 
     
   Smart Agriculture Is The Only Solution To Food Security     
   Professor Zhang Dong 

   Shandong Academy of Sciences, China 

   Saturday, March 4, 14:00 —15:00, Auditorium 

 

 

 

   Towards Industry 5.0: Are We Ready For A New Revolution In Industry? 

   Professor Rafiq Ahmad 

   University of  Alberta, Canada 

   Friday, March 3, 14:00 —15:00, Auditorium 

Keynote Lectures 
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15:00—15:20 
 
 
15:20—15:40 
 
15:40—16:00 
 
16:00—16:20 
 
 
16:20—16:40 
 

Technical Program 

10:30—11:30   Opening Ceremony                                         VC Lawn,* 

15:00—16:40     Parallel Session—I (Autonomous Vehicles—I)            Lecture Hall 202 
     Chair: Dr. Riaz Uddin     Co-Chair: Dr. Anam Abid  

14:00—15:00     Keynote Lecture 1                             Auditorium  
    Professor Rafiq Ahmad 
    University of Alberta, Canada 

08:30—10:00   Registration                                                    Main Lobby 

11:30—12:15   Tea Break                                                VC Lawn,* 

12:15          Departure to Conference Venue                        Transport Section  

12:45—14:00   Prayer and Lunch Break                                          Terrace, 2rd Floor 

Oral Session, March 3, Friday 

10:00     Departure to Main Campus                    Parking 

P-01: A Cost-effective Smart Labor Assistance Trolley for Industrial Applications/
Muneeb Zafar, Sarmad Shafique, Faisal Riaz, Samia Abid, Umar Raza and  
William Holderbaum 
P-02: Robot autonomous exploration and map building method/Xiaojing Tian, 
Bing Li, Yu Du and Minghao Wang  (Online) 
P-03: Collaborative path planning algorithm for multiple agvs/Yiming Chen, 
Mingxin Yuan, Ming Cong and Dong Liu  (Online) 
P-04: Comparison between ANSYS Fluent and Solidworks internal flow simulation 
for analysis of a Fuzzy Logic Controller-based heating/cooling system in a Mobile 
Robot design/Misha Afaq and Rafiq Ahmad  (Online) 
P-05: Design and Control of a self-driving vehicle using RP Lidar/Areesha Ikhtiar, 
Dureshahwar Qurban and Saifullah Samo 

All Day    Projects/Industrial Exhibition              Atrium 

*Located in the Main Campus of the University of Engineering and Technology Peshawar 

All Day    Posters Display           1st Floor, Lobby 
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15:00—15:20 
 
 
15:20—15:40 
 
 
15:40—16:00 
 
 
16:00—16:20 
 
 
16:20—16:40 
 

15:00—15:20 
 
 
15:20—15:40 
 
15:40—16:00 
 
16:00—16:20 
 
 

15:00—16:40     Parallel Session—II (Robotics—I/Manipulators)             Lecture Hall 102 
     Chair: Dr. Amir Hamza     Co-Chair: Dr. Zubair Ahmad  

15:00—16:20     Parallel Session—III (Machine and Deep Learning—I)         Lecture Hall 205 
     Chair: Dr. Tanveer Hussain     Co-Chair: Dr. Gulbadan Sikandar  

Oral Session, March 3, Friday 

P-06: Design, modeling and analysis of robotic manipulator for welding of nucle-
ar spent fuel cask lid/M Wasif Faheem, Syed Muhammad Haris, Abdul Rehman 
Abbasi and Hasnain Tariq 
P-07: Tele-operated Robotic Manipulator based Contactless Heartbeat Measure-
ment Mechanism/Abdullah Haider Ali, Syed Murtaza Hassan Kazmi and Riaz Ud-
din 
P-08: Vision-based hybrid detection for pick and place application in robotic ma-
nipulators/Muhammad Umar Anjum, Umar Shahbaz Khan, Waqar Shahid 
Qureshi, Ameer Hamza and Wajih Ahmed Khan 
P-09: A Novel Approach for Multi-Criteria Workspace Optimization of Parallel 
Kinematic Machines/Sheikh Muhammad Muneeb Hamid Rasheed, Adnan 
Shujah, Sadia Ayub, Aamer Baqai and Kunwar Faraz Ahmed 
P-10: McKibben Pneumatic Artificial Muscle Robot Actuators - A Review/
Muhammad Aqib Khan, Sadaf Shaikh, Mohammad Hasan Tariq, and Tariq Kamal 

P-12: Deep Learning-based Feature Fusion for Action Recognition using Skeleton 
Information /Fahad Ul Hassan Asif Mattoo, Umar Shahbaz Khan, Tahir Nawaz 
and Nasir Rashid 
P-13: Exploration of an Unknown Environment using Deep Reinforcement Learn-
ing/Asad Ali, Sarah Gul, Tallat Mahmood and Anayat Ullah 
P-14: Detection of grape clusters in images using convolutional neural network 
/Muhammad Osama Shahzad, Anas Bin Aqeel and Waqar Shahid Qureshi 
P-15: Railway Track Joints and Fasteners Fault Detection using Principal Compo-
nent Analysis/Muhammad Owais, Imtiaz Hussain, Gul Shahzad and Bilal Muham-
mad Khan 
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15:00—15:20 
 
15:20—15:40 
 
 
15:40—16:00 
 
16:00—16:20 
 
16:20—16:40 
 
 

15:00—16:40    Parallel Session—IV (Machine Vision and Image Processing)    Lecture Hall 103 
    Chair: Dr. Anayatullah     Co-Chair: Dr. Shahzad Anwar  

P-16: Video Stabilization using RAFT-based Optical Flow/Rana Ashar, Burhan 
Sadiq, Hira Mohiuddin, Saniya Ashraf, Muhammad Imran and Anayat Ullah 
P-17: Natural Disaster Damage Assessment using Semantic Segmentation of UAV 
Imagery/Muhammad Haroon Asad, Malik Muhammad Asim, Muhammad Naeem 
Mumtaz Awan and Muhammad Haroon Yousaf 
P-18: Overall Survival Prediction from Brain MRI in Glioblastoma/Sobia Yousaf, 
Nimra Ibrar, Muhammad Majid and Syed Anwar 
P-19: A review of activity detection methods used in videos streaming/Sehrish 
Khursheed, Samina Khalid, Farzana Riaz and Tehmina Shehryar 
P-20: Crop type classification using multi-temporal sentinel-2 satellite imagery: a 
deep semantic segmentation approach/Asim Hameed Khan, Zuhair Zafar, Mu-
hammad Shahzad, Karsten Berns and Muhammad Moazam Fraz 

16:40—17:00   Tea Break and Prayer                                              Outer Lobby 

19:30—21:00   Dinner                     Main Lawn, Department of Mechatronics Engineering  

Oral Session, March 3, Friday 

17:00—20:00   Workshop Title: 3D Printing and 3D Printable Design          Lecture Hall 205 
                Dr. Shahzad Anwar 
    University of Engineering and Technology Peshawar, Pakistan 
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10:30—10:50 
 
 
10:50—11:10 
 
 
11:10—11:30 
 
 
11:30—11:50 
 
 
11:50—12:10 
 
 
12:10—12:30 

10:30—10:50 
 
10:50—11:10 
 
 
11:10—11:30 
 
 

10:30—12:30     Parallel Session—V (Cyber Security and IoT)     Lecture Hall 106 
     Chair:  Dr. Ali Raza     Co-Chair: Dr. Anam Abid 

P-21: Design and Development of IoT Based Weather and Air Quality Monitoring 
Station/Muhammad Haris, Bilal Ubaid, Uzma Bibi, Ameer Said, Syed Najm Us 
Saqib, Shahbaz Khan and Muhammad Tufail 
P-22: Dense Vehicular Ad hoc Network-UAV Assisted Cooperative Routing 
Scheme/Sadia Ayub, Adnan Shujah, Sheikh Muhammad Muneeb Hamid 
Rasheed, Tayyab Zafar and Arsal Bilal 
P-24: An improved cooperative spectrum sensing scheme for emulation attacker 
detection in cognitive radio network/Momin Nadeem Awan, Sana Ul Haq and 
Shahzad Anwar 
P-25: Intelligent transportation systems in smart cities: a systematic survey/
Muhammad Abul Hassan, Roofia Javaid, Farhat Ullah, Fabrizio Granelli, Xin Chen, 
Muhammad Rizwan, Syed Haider Ali, Hazrat Junaid and Sana Ullah 
P-26: Application of Remote Wireless Control Technology Based on LORA System 
in Intelligent Agricultural Machine/Jiang Ru, Zhang Dong, Zhang Guangyuan, 
Guan Zhiguang, Wang Xuelin and Shahzad Anwar  (Online) 
P-27: The state of cybersecurity readiness for driverless cars/Shah Khalid Khan 

10:30—12:30     Parallel Session—VI (Autonomous Vehicles—II)    Lecture Hall 102 
     Chair: Dr. Javaid Iqbal     Co-Chair: Dr. Zubair Ahmad 

P-28: Design and analysis of throwable unmanned ground vehicle/Hamza Sohail, 
Amir Hamza, Nasir Rashid, Muhammad Saad Ali and Taha Ghani 
P-29: Real-Time Plant Recognition and Crop Row Navigation for Autonomous 
Precision Agricultural Sprayer Robot/Fazal Nasir, Muhammad Haris, Bilawal 
Khan, Muhammad Tufail, Muhammad Tahir Khan and Zhang Dong 
P-30: Formation Control and Sub-Swarm Generation of Multirotor UAVs/
Muhammad Muzamal Shahzad, Muhammad Haroon Asad, Muhammad Haris, 
Hammad Munawar and Muhammad Haroon Yousaf 

Oral Session, March 4, Saturday 

09:00—10:00     Keynote Lecture 2                               Auditorium  
    Professor Clarence W. de Silva 
    University of British Columbia, Canada 

08:30—09:30   Registration                                                      Main Lobby 

10:00—10:30   Tea Break                                                  Outer Lobby 
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11:30—11:50 
 
11:50—12:10 
 
12:10—12:30 
 

10:30—10:50 
 
 
10:50—11:10 
 
11:10—11:30 
 
11:30—11:50 
 
 
 
11:50—12:10 
 
 
12:10—12:30 
 
 

10:30—10:50 
 
10:50—11:10 
 
 
11:10—11:30 
 
11:30—11:50 
 

10:30—12:30     Parallel Session—VII (Manufacturing and Automation)           Lecture Hall 202 
     Chair: Dr. Afzal Khan     Co-Chair: Dr. Muhammad Akmal  

P-34: Variant Process Planning for a Job Shop/Mubashar Ali, Hassan Ali, Hafiz 
Muhammad Rizwan, Muhammad Haseem Umer, Hamid Abdullah, Hammas Ul-
lah, Saad Ur Rehman and Wasim Ahmad Khan 
P-35: Machine Vision Based Predictive Maintenance for Machine Health Moni-
toring: A Comparative Analysis/Ihtisham Ul Haq, Shahzad Anwar and Tahir Khan 
P-36: Design and Fabrication of Inexpensive Portable Polar 3D Printer/Syed 
Bacha Hussain Bukhari, Tayyaba Tanveer, Anam Abid and Shahzad Anwar 
P-37: Design and validation of an automation strategy for the strip test process in 
the semiconductor industry/Muhamad Arfauz A Rahman, Chengsi Lin, Paul G. 
Maropoulos, Woei Sheng Teoh, Azrul Azwan Abdul Rahman and Effendi Moham-
ad  (Online) 
P-38: A feature extraction algorithm for hybrid manufacturing and its application 
in robot-based additive and subtractive processes/Owen Cooke, Hamdan Al-
Musaibeli and Rafiq Ahmad  (Online) 
P-61: Determination of the Strain Energy and Stress Intensity Factors with the 
Crack’s Inclination under biaxial loading/Salman Khan, Massab Junaid, Fahd Na-
waz Khan and Tauheed Shehbaz 

Oral Session, March 4, Saturday 

P-31: Autonomous navigation and mapping of water channels in a simulated en-
vironment using micro-aerial vehicles/Syed Izzat Ullah and Abubakr Muhammad 
P-32: Dynamic Flexibility for Resource Sharing Initialization with Fame and Confi-
dence of Robot/Nayyer Fazal, Zubair Ahmad and Tahir Khan 
P-33: Autonomous navigation and mapping of snake robots for urban search and 
rescue/Syed Izzat Ullah, Tallat Mahmood and Anayat Ullah 

10:30—12:10     Parallel Session—VIII (Machine and Deep Learning—II)           Lecture Hall 103 
     Chair: Dr. Haroon Yousaf     Co-Chair: Dr. Sheraz Ali Khan  

P-40: SWYNT: Swin Y-Net Transformers for Deepfake Detection/Fatima Khalid, 
Muhammad Haseeb Akbar and Shehla Gul 
P-41: Generative Adversarial Network based Chest Disease Detection and Binary 
Mask Generation/Muhammad Asad Junaid, Shahzad Anwar, Gulbadan Sikander 
and Muhammad Tahir Khan 
P-42: Illegal kiln activity during smog period/Usman Nazir, Muhammad Awais 
Ather and Murtaza Taj 
P-43: Genetic drift and its effects on the performance of Genetic algorithms 
(GA)/Sami Ullah and Mohsin Masood 
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11:50—12:10 

19:00    Social Night and Gala Dinner           Hayatabad Sports Complex 

Oral Session, March 4, Saturday 

16:30—16:45   Tea Break                                                                     Outer Lobby 

12:50—14:00   Lunch Break and Prayer                                                       Terrace, 2rd Floor 

14:00—15:00    Keynote Lecture 3                                                  Auditorium  
    Professor Zhang Dong 
    Shandong Academy of Sciences, China 

15:00—16:30   Workshop Title: 3D Printing and 3D Printable Design Day 2      Lecture Hall 205 
                Dr. Shahzad Anwar 
    University of Engineering and Technology Peshawar, Pakistan 

15:00—16:30   Workshop Title: Robot Vision and Edge AI                Lecture Hall 106 
                Professor M. Haroon Yousaf 
    University of Engineering and Technology Taxila, Pakistan 

16:45—18:15   Workshop Title: 3D Printing and 3D Printable Design Day 2      Lecture Hall 205 
                Dr. Shahzad Anwar 
    University of Engineering and Technology Peshawar, Pakistan 

16:45—18:15   Workshop Title: Robot Vision and Edge AI                        Lecture Hall 106 
                Professor M. Haroon Yousaf 
    University of Engineering and Technology Taxila, Pakistan 

P-44: Diagnosis of localized bearing defects using texture analysis of vibration 
envelope signals and machine learning/ Cong Dai Nguyen, Fazal e Nasir, Shahbaz 
Khan, Sheraz Ali Khan and Jong-Myon Kim 
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Oral Session, March 5, Sunday 

14:00—14:20 
 
14:20—14:40 
 
 
14:40—15:00 
 
15:00—15:20 
 
15:20—15:40 
 

14:00—14:20 
 
14:20—14:40 
 
14:40—15:00 
 
 
 

14:00—15:40     Parallel Session—IX (Robotics—II)      Lecture Hall 106 
     Chair: Dr. Nasir Rashid     Co-Chair: Dr. Izhar Ul Haq 

P-45: Clothing gripping and sorting based on a dual-arm collaborative robot/Yu 
Du, Zhongzheng Yuan, Xiaojing Tian and Zhuang Yang 
P-46: Configuration tool for generating multi-type and multi-robot work cell lay-
out/Muhamad Arfauz A Rahman, Kaafi N. Shikder, Paul G. Maropoulos, Effendi 
Mohamad, Azrul Azwan Abdul Rahman and Mohd Rizal Salleh 
P-47: Housekeeping using Multi-Agent Service Robotics/Muhammad Faiq Malik, 
Haris Shahid, Muhammad Haris Saleem, Hassan Nazir and Ahmed Nouman 
P-48: Applications of Hybrid Conditional Planning in Service Robotics/Ahmed 
Nouman and Muhammad Khurram Saleem 
P-49: Odometry and inertial sensor-based localization of a snake robot/Ramsha 
Shahid, Anam Baloch, Humayun Tahir and Anayat Ullah 

09:00—10:00     Keynote Lecture 4                              Auditorium  
    Professor Saman K. Halgamuge 
    University of Melbourne, Australia 

08:30—09:00   Registration                                                     Main Lobby 

10:00—10:20   Tea Break                                                 Outer Lobby 

14:00—16:00     Parallel Session—X (Biomedical)                   Lecture Hall 102 
     Chair: Dr Sajid Iqbal     Co-Chair: Dr Anam Abid  

P-50: BactPNet: A Novel Automated Detection Approach for Bacterial Pneumo-
nia Patients/Syed M Iqtidar Shah, Mubashir Ayuub Minhas, Farman Hassan 
P-51: HRV Dynamical Analysis of Cardiac Autonomic Activity of Healthy Subjects 
with Age/Syed Muhammad Zubair Shah Bukhari and Imran Akhtar 
P-52: Deep Learning Based Phonocardiogram Signals Analysis for Cardiovascular 
Abnormalities Detection/Sayed Shahid Hussain, Muniba Ashfaq, Muhammad Sal-
man Khan and Shahzad Anwar 

10:20—13:20   Workshop Title: Introduction of TRIZ     Lecture Hall 106 
                Dr. Sajid Iqbal 
    Pakistan Industrial Technical Assistance Center  

13:20—14:00   Lunch Break and Prayer                                   Terrace 2rd Floor 
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15:00—15:20 
 
 
 
15:20—15:40 
 
15:40—16:00 
 

14:00—14:20 
 
 
14:20—14:40 
 
 
14:40—15:00 
 
15:00—15:20 
 
 
 
15:20—15:40 
 

14:00—14:20 
 
14:20—14:40 
 
 
14:40—15:00 
 
 
15:00—15:20 
 

Oral Session, March 5, Sunday 

14:00—15:40     Parallel Session—XI (Control Systems)                     Lecture Hall 202 
     Chair:  Dr. Umar Shahbaz Khan     Co-Chair: Dr. Sheraz Ali Khan  

P-55: Design and adaptive compliance control of a wearable walk assist device/
Syed Humayoon Shah, Muhammad Shahab Alam, Muhammad Arsalan, Izhar Ul 
Haq, Said Ghani Khan and Jamshed Iqbal 
P-56: Control simulation of proportional-integral and sliding mode control for 
precision seed planters/Yasir Nawaz, Muhammad Usman Qadir, Muhammad 
Awais Khan, Izhar Ul Haq, Kamran Shah and Tahir Khan 
P-57: Evaluation and comparison of trms performance for classical and optimal 
control strategies /Usman Ahmed and Waleed Ahmed 
P-58: Design and Implementation of Model Predictive Control (MPC) Based Pres-
sure Regulation System for a Precision Agricultural Sprayer/Adrees Khan, Fazal 
Nasir, Muhammad Tufail, Muhammad Haris, Muhammad Tahir Khan and Zhang 
Dong 
P-59: Sectional trajectory planning of transmission mechanism based on s-curve 
and spline curve/Cong Ming, Yao Yuxuan, Liu Dong, Du Yu and Liang Bin  (Online) 

14:00—15:40     Parallel Session—XII (Simulation Modeling & Soft Compu.)  Lecture Hall 103 
     Chair: Dr. Abdul Shakoor     Co-Chair: Dr. Gulbadan Sikandar  

P-60: Effect of Tine Shaped Furrow Opener on Dry Soil Using Discrete Element 
Modelling/Abdul Mohiz, Fazal E Nasir and Kamran Shah 
P-62: A time series regression-based model for predicting the spread of dengue 
disease/Muhammad Danish Waseem, Ali Nawaz, Uzair Rasheed, Abir Raza and 
Mubarak Omar Albarka 
P-63: Improving popular textbook recursive algorithms with tail recursion/Sami 
Ullah 
P-64: Smart railway level crossing system for avoiding accidents/Ghulam Fiza 
Mirza, Yahya Sameen Junejo, Faisal Karim Shaikh, Bhawani Shankar Chowdhry 
and Ali Akbar Shah 

P-53: An automated system for the classification of bronchiolitis and bronchiec-
tasis diseases using lung sound analysis/Syed Ali Faraz Jaffery, Sumair Aziz, Mu-
hammad Umar Khan, Syed Zohaib Hassan Naqvi, Muhammad Faraz and Adil Us-
man 
P-54: A novel deep learning based framework for cardiac arrest prediction/
Nargis Fatima, Aun Irtaza and Rehan Ali 
P-39: Role of Machine Learning in Power Analysis Based Side Channel Attacks on 
FPGA/Ali Hasnain, Yame Asfia and Sajid Gul Khawaja 
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15:40—16:40   Closing Ceremony                                        Auditorium 

16:40—17:30   Tea Break                                                 Outer Lobby 
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Towards Industry 5.0: Are We Ready For A New Revolution In Industry? 
 

Professor Rafiq Ahmad 
University of Alberta, Edmonton, Canada 

 
Abstract: The outbreak of COVID-19 is a human tragedy impacting the lives of people, businesses, 
and the global economy. This pandemic has disrupted the face of technology, the supply chain, 
the way of life, human-centric systems, and novel technological development. Besides sustaining 
survival, our Industry needs to overcome challenges, including 1) the safety of workers, 2) engi-
neering solutions to boost the economy after post-covid scenarios, 3) the production margins, 
and 4) the shift of jobs to new skills and technological requirements. Industry 5.0 recognizes the 
power of Industry to achieve societal goals beyond jobs and growth to become resilient produc-
tion respect the boundaries of our planet and human existence. Dr. Ahmad is a leading expert in 
“smart manufacturing systems and technologies,” focusing specifically on innovations in manu-
facturing through digitization (Industry 4.0), sustainability (Industry 5.0), sensory systems, and 
machine learning (artificial intelligence). Therefore, this presentation will emphasize engineering 
solutions based on innovative design, creative problem solving, robotics, digitization, and tech-
nologies to enhance human-centric approaches, safety, resilience, and sustainability.  

Keynote Lecture 1 
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Saturday, March 4/09:00 -10:00/Auditorium 
 

New Trends In Robotics And Applications For The Developing World 
 

Professor Clarence W. de Silva 
University of British Columbia, Vancouver, Canada 

 
Abstract: The concept of “Robots” has been of interest to humans from historical times, initial-
ly with the desire to create “artificial slaves.” Since the technology was not developing to keep up 
with the “dreams,” initially Robotics was primarily of entertainment value, relegated to plays, 
movies, stories, and so on. The practical applications started in the late 1950s and the 1960s with 
the development of programmable devices for factories and assembly lines, as flexible automa-
tion. However, since the expectations were not adequately realized, the general enthusiasm and 
funding for Robotics subsided to some extent. With subsequent research, developments, and 
curricular enhancement in Engineering and Computer Science and with the resurgence of Artifi-
cial Intelligence (AI), particularly machine learning, Robotics has found numerous practical appli-
cations today, in industry, medicine, household, the service sector, and the general socie-
ty. Important developments and practical strides are being made, particularly in Soft Robotics, 
Mobile Robotics (Aerial—drones, Under Water, Ground-based—autonomous vehicles in particu-
lar), Swarm Robotics, Homecare, Surgery, and Assistive Devices, and Active Prosthesis. 
     This talk will start with a brief history of Robotics while indicating some associated myths and 
unfair expectations. Emphasis will be given to the importance of “Intelligence” in the autono-
mous operation of robotic systems. Next, it will outline key developments in the area. In particu-
lar, some important practical applications of Intelligent Robotics, as developed by groups world-
wide including the Industrial Automation Laboratory at the University of British Columbia, head-
ed by the author, will be indicated. Some misconceptions and shortcomings concerning Intelli-
gent Robotics will be pointed out. The main shortcomings concern the mechanical capabilities 
and the nature of intelligence. The talk will conclude by mentioning future trends and 
key opportunities available in Intelligent Robotics, particularly for developing counties. 

Keynote Lecture 2 
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Smart Agriculture Is The Only Solution To Food Security     
 

Professor Zhang Dong 
Shandong Academy of Sciences, China 

 
Abstract:   Agriculture is the foundation for national security, stability and development in both 
developed and developing countries. Most developed countries such as the United States, Japan, 
Israel, etc., have relatively advanced agricultural production technology. According to the report 
“The State of Food Security and Nutrition in the World 2022” jointly released by FAO and others, 
the number of people affected by hunger in the world has reached 828 million in 2021, and about 
2.3 billion people in the world (29.3%) are facing moderate or severe food insecurity [1]. Food 
security of the world faces severe challenges. With the development of technology and the re-
duction of rural labor force, smart agriculture has become the development direction today and 
in the future, and it is also the only way for countries to solve the food crisis. 

Keynote Lecture 3 
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Sunday, March 5/09:00 -10:00/Auditorium 
 

Can 21st Century Al Revolutionize Robots?  
 

Professor Saman K. Halgamuge 
University of Melbourne, Australia 

 
Abstract: Would the 21st century robots need to be equipped with much better AI given that we 
may have serious threats like dangerous epidemics, wild uncontrollable fires, floods etc to pro-
tect us from? Popular models of AI, in particular machine learning based models have three sig-
nificant deficiencies preventing robotic research from making more effective contributions: they 
are mostly manually designed using the experience of AI-experts; they lack human interpretabil-
ity, i.e., users do not understand the AI architectures either semantically/linguistically or mathe-
matically/scientifically; and they are unable to dynamically change when new data are acquired 
from the environment they operate. Addressing these deficiencies would provide answers to 
some of the valid questions about traceability, accountability and the ability to integrate existing 
knowledge (scientific or linguistically articulated human experience) into the AI model which in 
turn would help in robotics. To overcome some of these deficiencies, Fair, Accessible, Interpreta-
ble and Reproducible (FAIR) AI – a new generation of AI is proposed.  This keynote addresses 
these deficiencies and FAIR AI in the context of several major global problems and the contribu-
tion expected from robotics.  

Keynote Lecture 4 
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P-01     Friday, March 3/Session - I/15:00-15:20/Lecture Hall 202 
 

A Cost-effective Smart Labor Assistance Trolley for Industrial 
Applications Affiliations 

 
Muneeb Zafar, Sarmad Shafique, Faisal Riaz, Samia Abid, Umar Raza and William Holderbaum 

 
Abstract: In the last couple of decades, autonomous human assistance robots have been enor-
mously attracting the industrial sector. For this purpose, numerous researchers have contributed 
towards designing efficient and robust human assistance mechanisms. However, their proposed 
approaches do not provide a cost-effective solution due to the deployment of exorbitant sensors 
and sophisticated infrastructure. Besides, it was quite challenging for existing human-following 
robots to track their assigned human companion in different illusional states and luminous condi-
tions while detecting obstacles and taking respective maneuvers (i.e., abrupt turns, etc.). Moreo-
ver, self-driving solutions need to take fast and real-time actions to avoid collisions in the desig-
nated environment. For this purpose, literature has shown the efficiency of YOLOv3 with respect 
to providing real-time results in latency sensitive applications. Hence, to overcome this dilemma, 
we propose to develop an economically efficient deep learning- based smart labor assistance 
trolley that uses the YOLO v3 as a core detective deep learning technique with advance and effi-
cient perception and motion planning modules. The perception module succours the autono-
mous trolley to precisely detect and classify the objects. While the motion planning module uses 
the specific intended target detection technique to follow the targeted person in crowded envi-
ronment. These techniques make the autonomous trolley able to take expeditious, meticulous, 
and conspicuous action in real-time. The labor assistant robot detects and tracks the respective 
person using YOLOv3. To validate the efficiency of the proposed solution, we have performed a 
series of experiments considering different test cases. Our proposed work achieved a mean aver-
age precision of 0.81%. 
 
P-02     Friday, March 3/Session - I/15:20-15:40/Lecture Hall 202 
 

Robot Autonomous Exploration and Map Building Method 
 

Xiaojing Tian, Bing Li, Yu Du and Minghao Wang 
 

Abstract: How to enable effective autonomous exploration and construction maps in unknown 
indoor environments is one of the key issues in the field of mobile robots. The mobile robot au-
tonomous exploration and map building system studied in this paper aims to further improve the 
autonomy of the indoor mobile robot, so that the robot can independently complete the explora-
tion and map  building  task in the  unknown  indoor  environment  and  realize  the  autonomous  
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navigation and other functions according to the constructed environment map. An independent 
exploration and SLAM construction method based on the fast exploration random tree (RRT) is 
proposed, applying the RRT algorithm to the boundary exploration field. Through performing col-
lision tests by randomly spreading the sampling points in the environment and adding the param-
eters of the adaptive step size, the boundary points are optimized and evaluated for the best ex-
plored boundary points. At the same time, using the combination of global RRT and local RRT 
construction method, it accelerates the exploration of the unknown environment, until through-
out the whole environment. Experimental testing in a simulation environment, the experimental 
results show that the system works very well, and can independently go through the whole envi-
ronment and complete the map drawing.  
 
P-03     Friday, March 3/Session - I/15:40-16:00/Lecture Hall 202 
 

Collaborative Path Planning Algorithm for Multiple AGVs 
 

Yiming Chen, Mingxin Yuan, Ming Cong and Dong Liu 
 

Abstract: Aiming at the problem of material distribution in industrial production workshops, this 
paper proposes a multi AGVs collaborative path planning method based on genetic algorithm(GA) 
to improve its logistics management level and production efficiency. The improvement of the al-
gorithm is to "explore" as many paths as possible. It uses information entropy to measure the 
diversity of the group and the constraints within the space to set the rewards and punishments. 
According to the set cooperation mechanism, it reduces the standby state of the robot without 
tasks, balances the workload of each robot, and finally realizes the goal of shortening the system 
running time on the basis of ensuring the safe operation of the system. The advantages and dis-
advantages of the algorithm are measured by the number of iterations and rewards when the 
algorithm tends to be stable. The effectiveness of the optimization algorithm is finally proved.  
 
P-04     Friday, March 3/Session - I/16:00-16:20/Lecture Hall 202 
 

Comparison between ANSYS Fluent and Solidworks Internal Flow 
Simulation for Analysis of a Fuzzy Logic Controller-based Heating/

Cooling System in a Mobile Robot Design 
 

Misha Afaq and Rafiq Ahmad 
 

Abstract: Nowadays, Computational Fluid Dynamics (CFD) software’s have become important 
tools to study the behavior of fluids in the design phase of robots in various applications. This in-
cludes fluid behavior around underwater remotely operated vehicles, aerodynamic  
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characteristics of mobile robots/drones in extreme outdoor environments, and internal flow sim-
ulation to determine the heating/cooling time of an enclosed space and estimate the system’s 
energy requirements. For this paper, two CFD software’s; ANSYS Fluent and Solidworks 2022 are 
used to conduct a CFD analysis on the heating/cooling of the internal space of a mobile robot de-
sign aimed to operate in extreme temperatures ranging from -40 °C to 50 ºC. Heating time is de-
termined by using a constant power magnitude of 8138683 W/m3 emitted from four different 
heating elements located at different parts of the robot body and two fans rotating at 1800 rpm. 
Moreover, the cooling time of the internal space is evaluated based on fans operating at 6000 
rpm over the electronics and three outlets that direct the warm air to the outside environment. 
For both software’s, the same boundary conditions were applied to the robot body to obtain fair 
results for comparison. Based on the simulation results, the desired temperature of 8 ºC from an 
initial temperature of -40 ºC was reached within 44 s for ANSYS Fluent and 650 s for Solidworks. 
For cooling, 8 ºC was obtained within 6 s for ANSYS Fluent and 24 s for Solidworks. The difference 
in the results between the two software’s is mainly due to the method in which the fluid domain 
is defined. In the case of Solidworks, it considers the material thickness on the boundary between 
solid/fluid regions.  
 
P-05     Friday, March 3/Session - I/16:20-16:40/Lecture Hall 202 
 

Design and Control of a self-driving vehicle using RP Lidar 
 

Areesha Ikhtiar, Dureshahwar Qurban and Saifullah Samo 
 

Abstract: Self-driving vehicles are the core of futuristic mobile robots that do not require human 
involvement. Road accidents are one of the prominent challenges in society and to minimize the 
road accident rate, caused by the poor decision-making of people, autonomous vehicles are the 
best conclusion. This study uses RPLidar A1 to perform 2-D mapping. The suggested algorithm 
can detect and avoid obstacles and reach the desired location. The design of a self-driving vehicle 
is developed and evaluated in such a way that it can be used in a variety of situations in which all 
kinds of obstacles can be detected and avoided whether they are static or dynamic because this 
vehicle uses a real-time scanning and reacting algorithm which can detect the instantaneous mo-
tion of obstacles along with the current position. while designing for a real application, the static 
and dynamic circumstances of barriers have been taken into account.  
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P-06     Friday, March 3/Session - II/15:00-15:20/Lecture Hall 102 
 

Design, Modeling and Analysis of Robotic Manipulator for Welding of 
Nuclear Spent Fuel Cask Lid 

 
M Wasif Faheem, Syed Muhammad Haris, Abdul Rehman Abbasi and Hasnain Tariq 

 
Abstract: Our project deals with the welding operation, where the welding operation of the Nucle-
ar Spent Fuel Cask is performed manually, which involves several risk factors. Our challenge is of 
designing the robotic manipulator for welding operation in a limited workspace hazardous envi-
ronment that involves radiation exposure. A robotic manipulator is designed and modeled in 
SOLIDWORKS CAD software for an application of circular welding on the Spent Fuel Cask Periph-
ery, which is similar to the orbital welding for large pipes used nowadays. The end-effector is also 
designed and modeled with its mount so that weaving motion can be performed easily. A de-
tailed design with its stress analysis has been performed to get the performance of the robotic 
manipulator without any structural failure.  
 
P-07     Friday, March 3/Session - II/15:20-15:40/Lecture Hall 102 
 

Tele-operated Robotic Manipulator based Contactless Heartbeat 
Measurement Mechanism 

 
Abdullah Haider Ali, Syed Murtaza Hassan Kazmi and Riaz Uddin 

 
Abstract: Use of tele-operated robotic manipulators for performing various medical tasks have 
become significant due to concerns regarding the spread of contagious diseases. The area that 
we have specifically targeted in this paper is the frequently taken heartbeat measurements. The 
key to accurately measuring patient’s heartbeat using a robotic manipulator is adjusting the 
stethoscope by exerting correct amount of force through the end-effector. In this paper, we have 
designed a setup using a 6-Degree of Freedom (DOF) tele-operated robotic arm coupled with a 
force sensor, buzzer and a stethoscope. The idea is that the robot embedded with force sensor 
will palpate the patient for heartbeat reading and that force signal will generate sound feedback 
for the doctor operating at master site. Signal from the force sensor helps to achieve appropriate 
exertion force and adjustment of stethoscope on patient’s body so as to get accurate heartbeat 
waveform on doctor’s mobile phone. For this, manual experiments are performed to establish 
baseline force range. Experiments are also performed using both pendant and haptic device at 
master end. As a result, Force-Time graph are obtained in all experimental configurations while 
the heartbeat is monitored using stethoscope’s mobile application. Thus, a contactless heartbeat 
measurement is achieved. Results from the setup shows the validity of the proposed procedure.  
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P-08     Friday, March 3/Session - II/15:40-16:00/Lecture Hall 102 
 

Vision-Based Hybrid Detection for Pick and Place Application in Robotic 
Manipulators 

 
Muhammad Umar Anjum, Umar Shahbaz Khan, Waqar Shahid Qureshi, Ameer Hamza and 

Wajih Ahmed Khan 
 

Abstract: Pick and place using cobots is a common application in industry. In a cyber-physical sys-
tem, a smarter cobot with vision sensing can decrease the uncertainty in decision-making for ac-
quiring the position of objects in a scene. In this paper, a UR5 cobot is used as a cobot to auto-
matically detect objects on a tabletop utilizing a monocular wrist camera. An improved statistical 
method and error reduction approach is designed by formulation of a mathematical relation for 
estimating the position of the object (w.r.t to the manipulator coordinate system) using the ob-
ject detected in the camera coordinate system. Firstly, correspondence between simulated world 
coordinates and image coordinates is used to make a relation. This is followed by an error reduc-
tion approach by capturing multiple images and gradually moving towards the target centre. The 
object location accuracy of 99.785% was achieved using the statistical method. The error is re-
duced up to 2mm which is compensated since the gripper is still able to pick up the object. Our 
proposed method can be used to accurately approach an object’s location and can be used effec-
tively in pick-and-place applications using robotic manipulators. Fruit sorting has been used as a 
sample application however the proposed method is generic and can be applied to any object.  
 
P-09     Friday, March 3/Session - II/16:00-16:20/Lecture Hall 102 
 

A Novel Approach for Multi-Criteria Workspace Optimization of Parallel 
Kinematic Machines 

 
Sheikh Muhammad Muneeb Hamid Rasheed, Adnan Shujah, Sadia Ayub, Aamer Baqai and 

Kunwar Faraz Ahmed 
 

Abstract: Parallel kinematic machines (PKM) or parallel robots have been a topic of research for 
the last two decades. Serial robots, due to their inherent drawbacks (Higher error amplification at 
the end effector, Greater weight to payload ratio, etc.), cannot be used in applications that re-
quire high accuracy across the workspace. Parallel robots overcome these drawbacks, making 
them a natural replacement for serial robots. However, they also have associated drawbacks 
(Small irregularly shaped workspace, many singularities in the workspace, etc.).  For complex ap-
plications the use of parallel robots instead of serial robots is preferred. For large-scale deploy-
ment of parallel manipulators in industries, remedial measures to overcome their drawbacks  
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need to be developed. Most importantly, workspace optimization is required to exploit the full 
potential of these robots. This optimization is subject to one or more performance parameters 
(objectives) that often have conflicting requirements i.e. improving one objective deteriorates 
the performance of another, which is by far a severe challenge in this domain. An example of 
conflicting goals is “To purchase a car that is cheap, comfortable, safe, environment-friendly, high 
power and fuel-efficient”. In such cases “best compromise between conflicting goals” is the best 
solution. Thus far, workspace optimization of parallel robots focuses on optimization concerning 
a single objective at a given time. The basic idea of this work is to propose a methodology to opti-
mize the workspace of a PKM subject to multiple objectives simultaneously. Several optimization 
schemes including weighted averages, gradient descent, surrogate optimization, and genetic al-
gorithms were studied. Pareto front optimization appears to be most suited to the application at 
hand.  
 
P-10     Friday, March 3/Session - II/16:20-16:40/Lecture Hall 102 
 

McKibben Pneumatic Artificial Muscle Robot Actuators - A Review 
 

Muhammad Aqib Khan, Sadaf Shaikh, Mohammad Hasan Tariq, and Tariq Kamal 
 

Abstract: The advent of robotics in science has ushered in a technological revolution in the current 
era. The medical field has been greatly aided by the development of artificial muscle robots. This 
paper presents a comprehensive understanding of the McKibben artificial muscle pneumatic ac-
tuator. This device was invented in the 1950s for the purpose of assisting handicapped individu-
als with their hands. It is composed of a contractile tube wrapped in a mesh thread. This study 
provides a descriptive analysis of the McKibben artificial muscle pneumatic actuator and its static 
model with and without friction consideration, as well as a description of the corresponding con-
trol strategies. Due to its promising technology, the paper also discusses its applications in medi-
cine, industries, and biosystems. 
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P-12     Friday, March 3/Session - III/15:00-15:20/Lecture Hall 205 
 

Deep Learning-Based Feature Fusion for Action Recognition Using 
Skeleton Information  

 
Fahad Ul Hassan Asif Mattoo, Umar Shahbaz Khan, Tahir Nawaz and Nasir Rashid 

 
Abstract: Various action recognition systems have been proposed, but most of them are not feasi-
ble to be used in realtime applications. Skeleton-based action recognition has a low computation-
al cost and is not affected by background changes. As the pose estimation models are becoming 
faster (almost realtime), a model was created with only 1.8M parameters named DD-net, which 
uses the skeleton information to predict the action. Recently an improved version of the model 
came out and was named TD-net. The model is very rich with geometric-based features but lacks 
motion-based features. To overcome this we added two motion features in the model named 
motion-based features. To overcome this we added two motion features in the model named 
acceleration and velocity. These features were created using second order Taylor’s approxima-
tion, in a window around the current frame. The model accuracy was compared with DD-net, TD-
net, and state-ofthe-art algorithms using three different datasets. An increase in accuracy is ob-
served for all three datasets (i.e 1.1% for SHERC, 1.7% for FPHAB and 2% for JHMDB) when com-
pared with TD-net. 
 
P-13     Friday, March 3/Session - III/15:20-15:40/Lecture Hall 205 
 

Exploration of an Unknown Environment using Deep Reinforcement 
Learning 

 
Asad Ali, Sarah Gul, Tallat Mahmood and Anayat Ullah 

 
Abstract: Exploring the unknown environment is a very crucial task where human life is at risks 
like search and rescue operations, abandoned nuclear plants, covert operations and more. Au-
tonomous robots could serve this task efficiently. The existing methods use uncertainty models 
for localization and map building to explore the unknown areas requiring high onboard computa-
tion and time. We propose to use Deep Reinforcement Learning (DRL) for the autonomous explo-
ration of unknown environments. In DRL, the agent interacts with the environment and learns 
based on experiences (feedback/reward). We propose extrinsic and curiosity-driven reward func-
tions to explore the environment. The curiosity-based reward function motivates the agent to 
explore unseen areas by predicting future states, while the extrinsic reward function avoids colli-
sions. We train the differential drive robot in one environment and evaluate its performance in 
another unknown environment. We observe curiosity-driven reward function outperformed the  
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extrinsic reward by exploring more areas in the unknown environment. The test results show the 
generalization capability to explore unknown environments with the proposed methods. 
 
P-14     Friday, March 3/Session - III/15:40-16:00/Lecture Hall 205 
 

Detection of Grape Clusters in Images Using Convolutional Neural 
Network 

 
Muhammad Osama Shahzad, Anas Bin Aqeel and Waqar Shahid Qureshi 

 
Abstract: Convolutional Neural Networks and Deep Learning have revolutionized every field since 
their inception. Agriculture has also been reaping the fruits of developments in mentioned fields.       
Technology is being revolutionized to increase yield, save water wastage, take care of diseased  
weeds, and also increase the profit of farmers. Grapes are among the highest profit-yielding and 
important fruit related to the juice industry. Pakistan being an agricultural country, can widely 
benefit by cultivating and improving grapes per hectare yield. The biggest challenge in harvesting 
grapes to date is to detect their cluster successfully; many approaches tend to answer this prob-
lem by harvest and sort technique where the foreign objects are separated later from grapes 
after harvesting them using an automatic harvester. Currently available systems are trained on 
data that is from developed or grape-producing countries, thus showing data biases when used 
at any new location thus it gives rise to a need of creating a dataset from scratch to verify the re-
sults of research. Grape is available in different sizes, colors, seed sizes, and shapes which makes 
its detection, through simple Computer vision, even more challenging. This research addresses 
this issue by bringing the solution to this problem by using CNN and Neural Networks using the 
newly created dataset from local farms as the other research and the methods used don’t ad-
dress issues faced locally by the farmers. YOLO has been selected to be trained on the locally col-
lected dataset of grapes.  
 
P-15     Friday, March 3/Session - III/16:00-16:20/Lecture Hall 205 
 

Railway Track Joints and Fasteners Fault Detection using Principal 
Component Analysis 

 
Muhammad Owais, Imtiaz Hussain, Gul Shahzad and Bilal Muhammad Khan 

 
Abstract: This works presents a machine learning based fault detection algorithm specifically for 
condition monitoring of different types of railway tracks.  The algorithm relies on one of the most 
commonly used machine learning algorithms, Principal Component Analysis (PCA), for extracting  
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the patterns of various defected and nondefected railway track components including rail fasten-
ers and joints like fishplate. The algorithm ensures a very fast yet robust feature extraction work-
flow primarily by virtue of its inherently offered dimensionality reduction resulting in lesser com-
putational burden. The classification task is handled by the Euclidean distance classifier that iden-
tifies the nearest neighbor of the test image in the subspace spanned by the most dominant ei-
genvectors extracted from the training dataset during feature extraction workflow. Two varying 
railway track datasets, from Bangladesh and Pakistan, have been used in this work to validate the 
proposed algorithm using standard training to test ratios. Multiple classification scenarios are 
presented and analyzed in detail for both datasets with supporting results. MATLAB_R2022a has 
been used for development of the proposed algorithms that offers an overall efficiency of more 
than ninety percent under varying scenarios.  
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P-16     Friday, March 3/Session - IV/15:00-15:20/Lecture Hall 103 
 

Video Stabilization using RAFT-Based Optical Flow 
 

Rana Ashar, Burhan Sadiq, Hira Mohiuddin, Saniya Ashraf, Muhammad Imran and Anayat Ullah 
 

Abstract: Video Stabilization is the basic need for modern-day video capture. Many methods have 
been proposed throughout the years including 2D and 3D-based models as well as models that 
use optimization and deep neural networks. This work describes the implementation of cutting-
edge Recurrent All-Pairs Field Transforms (RAFT) for optical flow estimation in video stabilization. 
we use a pipeline that accommodates the large motion. It then passes the results to the optical 
flow for better accuracy. After that, it satisfies the inaccuracies of the optical flow and makes it 
robust to occlusion, Parallax, and moving objects. Our approach yields better results (visually and 
quantitatively) compared to other optimization and deep learning-based visual stabilization tech-
niques.  
 
P-17     Friday, March 3/Session - IV/15:20-15:40/Lecture Hall 103 
 

Natural Disaster Damage Assessment using Semantic Segmentation of 
UAV Imagery  

 
Muhammad Haroon Asad, Malik Muhammad Asim, Muhammad Naeem Mumtaz Awan and 

Muhammad Haroon Yousaf 
 
Abstract: Numerous natural disasters due to climate change pose major threats to the sustaina-
bility of public infrastructure and human lives. For emergency rescue and recovery during a disas-
ter, a rapid and accurate evaluation of disaster damage is essential. In recent years, the Trans-
former has gained popularity in a number of tasks related to computer vision, which offers tre-
mendous potential for improving the accuracy of disaster damage assessments. Our research 
aims to determine whether Vision Transformer (ViT) can be used to assess natural disaster dam-
age on high-resolution Unmanned Aerial Vehicle (UAV) data in comparison with conventional 
deep-learning semantic segmentation techniques. We discuss if Transformer can perform better 
than CNNs in accurately assessing the damage caused in order to bridge the gap. Detailed perfor-
mance comparison of state-ofart deep learning semantic segmentation models (UNET, Segnet, 
PSPNet, Deeplabv3+) and Transformer framework (SegFormer) for damage assessment is pre-
sented. The experimentation is performed on both natural disaster damage datasets (RescueNet, 
FloodNet). The study supported SegFormer as the most appropriate model for estimating disas-
ter damage, with mIoUs of 96% on the RescueNet dataset and 82.22% on the FloodNet dataset, 
respectively. The Transformer is capable of outperforming conventional segmentation CNNs in  

Machine Vision and Image Processing 



 43 

 

5th International Conference   

on Robotics and Automation in Industry 2023 

 
understanding the entirety of the scene and assessing the severity of the damage, based on both 
quantitative evaluation and visual results. 
 
P-18     Friday, March 3/Session - IV/15:40-16:00/Lecture Hall 103 
 

Overall Survival Prediction from Brain MRI in Glioblastoma 
 

Sobia Yousaf, Nimra Ibrar, Muhammad Majid and Syed Anwar 
 

Abstract: Tumor segmentation using radiological images, particularly in the brain region, is a 
challenging task due to the heterogeneous nature of the tissue representing the brain lesions. In 
computerized diagnostic systems, this method is an essential step in isolating tumor regions for 
visualization and examination. Recently, deep learning (DL) technology has resulted in major 
breakthroughs in computer vision and artificial intelligence. This has impacted clinical tasks such 
as brain tumor segmentation, where deep learning allows learning hierarchical and distinctive 
characteristics from radiographs. A major paradigm shift has evolved, when compared with tradi-
tional machine learning approaches, where pathological and healthy tissue can be differentiated 
without relying on extracting features that required a significant expertise. Herein, with our pro-
posed method, we aim to help radiologists in assisting them to detect tumor regions and further 
predict the overall patient survival rate using magnetic resonance images effectively. Towards 
this, we use U-Net based architecture to perform the segmentation. We achieve acceptable seg-
mentation accuracy, 82% and 75% on training and validation datasets, respectively. We further 
used our segmentation results for survival predication task. We computed and selected 16 most 
significant 3D and 2D radiomic features from the segmented regions. By combining age with radi-
omics features, we trained Convolutional Neural Network (CNN) model and five different ma-
chine learning (ML) models and achieved 65.57% and 63% accuracy in survival rate prediction 
when using CNN and support vector machine (SVM) classification model. 
 
P-19     Friday, March 3/Session - IV/16:00-16:20/Lecture Hall 103 
 

A Review of Activity Detection Methods Used in Videos Streaming 
 

Sehrish Khursheed, Samina Khalid, Farzana Riaz and Tehmina Shehryar 
 
Abstract: Activity detection in videos embraces many recent sub-research directions, such as Ac-
tion Recognition (what type of activity is being performed), Temporal Action Detection (that 
states the time of action occurred in a large video), Spatio-Temporal Action Detection (localizing 
activities both in space and time).  New advances in convolutional Neural Network Architectures 
and increased computing resources have made it possible. 3 Dimensional CNNs outperform 2D  
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CNNs in balancing both spatial and temporal information in activity recognition while working 
with videos. Various approaches which incorporate these networks have been discussed in the 
paper. Locating a specific action in a video is an advanced and more complex task. Our focus of 
the paper is to give a summary of methods and advances used in the domain of action recogni-
tion and action localization.  
 
P-20     Friday, March 3/Session - IV/16:20-16:40/Lecture Hall  103 
 

Crop Type Classification Using Multi-Temporal Sentinel-2 Satellite 
Imagery: A Deep Semantic Segmentation Approach 

 
Asim Hameed Khan, Zuhair Zafar, Muhammad Shahzad, Karsten Berns and 

Muhammad Moazam Fraz 
 

Abstract: Crop Type classification using Semantic Segmentation and remote sensing data is an 
important tool for decisionmaking related to precision agriculture. Such classification remains an 
unsolved challenge due to the choice of landscape, processing methodology and selected satel-
lite imagery and its optical features, and most importantly the availability and usage of such da-
tasets in a developing country like Pakistan. Stateof-the-art semantic segmentation models lack 
in processing the temporal dimension of time series imagery and evident solution to process mul-
ti-spectral bands available in the satellite imagery. We propose a methodology to overcome 
these shortcomings by selecting appropriate band combinations for crop type classification and 
treating time series visual data as a single image. The proposed methodology is evaluated on the 
data set of six different crops collected from National Agriculture Research Center (NARC) Islama-
bad. The experimental results yield 85% accuracy for classifying various crop types based on the 
evaluation of five different semantic segmentation models. The code and the trained models are 
available at https://github.com/asimniazi63/crop-typenarc for other researchers working in the 
same domain. 
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P-21       Saturday, March 4/Session - V/10:30-10:50/Room 106 
 

Design and Development of IoT Based Weather and Air Quality 
Monitoring Station 

 
Muhammad Haris, Bilal Ubaid, Uzma Bibi, Ameer Said, Syed Najm Us Saqib, Shahbaz Khan and 

Muhammad Tufail 
 

Abstract: This paper presents the Design and Development of IoT Based Weather and Air Quality 
Monitoring stations that provide weather-related information for agriculture, and aviation cli-
mate forecasting purposes. The prototype is made up of an outdoor unit that consistently moni-
tors numerous climatic variables such as temperature, humidity, barometric pressure, wind 
speed, wind direction, rainfall, and air quality using sensors with high accuracy. The air quality 
index(AQI) is also calculated using the sensors values which tell us whether the atmosphere is 
safe or polluted. ESP32(Microcontroller) which has a WiFi module is used to gather and send the 
sensor data through the Internet of things (IoT) to a ThingSpeak channel (IoT cloud), an internet 
platform where the data is saved, analyzed and read the data remotely. The weather station 
makes use of photovoltaic power and a rechargeable lead-acid battery to sustain the system. This 
paper also discusses the obvious strengths and shortcomings of the system and suggests plausi-
ble upgrades to assist the system in obtaining higher and long-term performance.  
 
P-22     Saturday, March 4/Session - V/10:50-11:10/Room 106 
 

Dense Vehicular Ad hoc Network-UAV Assisted Cooperative Routing 
Scheme 

 
Sadia Ayub, Adnan Shujah, Sheikh Muhammad Muneeb Hamid Rasheed, Tayyab Zafar and 

Arsal Bilal 
 
Abstract: Intelligent transportation system (ITS) has to keep its services stable and active. Vehicu-
lar Ad hoc networks (VANETs) play a crucial part and provide a highly dynamic environment, 
where uninterrupted information propagation with compact nodes to their purported target is a 
key strategy. Currently, the data propagation techniques use devices based on single radio to 
mitigate network performance degradation. However, due to incomplete utilization of the spec-
trum, they end up with decreased throughput and increased end-to-end (ETE) delay. To ensure 
efficient use of the spectrum, methods that seek support from other channels have been pro-
posed and are known as multi-channel dual radio-based. However, the performance of the net-
work is degraded because of the same band cross-channel interference. That’s why, a coopera-
tive routing scheme assisted by UAV (UCRS) is devised, and here VANET is assisted by a Flying  
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ad hoc network (FANET). UCRS allows intermediate vehicles to choose the most suitable node as 
the next hop using a composite routing metric. In UCRS each node creates a table called an Allied 
Node Table (ANT) comprising the vehicles in the ahead zone. Among several nodes available in 
ANT, the best node is chosen to be part of an End-to-End (ETE) route to forward data traffic to the 
destination. In case of interruption in connection during communication of data, local repair is 
attempted by UCRS up to two hops; in case route recovery failure occurs then UAV assistance is 
executed. The network simulator ns-2.31 is used to assess performance evaluation. The results 
reveal that UCRS achieved better performance compared to U2RV and AODV, in most of the sce-
narios with regard to the PDR, ETE delay, and control message overhead. The results show that 
UCRS achieved a 22% improvement in control message overhead as compared to U2RV and 33% 
as compared to AODV. Similarly, UCRS has achieved a 23% improvement in ETE Delay as com-
pared to U2RV and 30% as compared to AODV. Last but not least, PDR has increased by 14.5% as 
compared to U2RV and 28% as compared to AODV.  
 
P-23     Saturday, March 4/Session - V/11:10-11:30/Room 106 
 

Smart Grid Cyber Attacks: Overview, Threats, and Countermeasures 
 

Muhammad Waseem, Muhammad Adnan Khan, Mohammed Ahmed Saleh, Nouman Qamar, 
Farzana Kousar and Kashif Sattar 

 
Abstract: Smart grid integrates computer, communication, and sensing technologies into existing 
power grid networks to achieve significant two-directional power flow informatization-related 
advantages. It will provide communication between neighbors, localized management, bidirec-
tional power transfer, and effective demand response. Though information security is paramount, 
the Smart Grid technology system also raises a new security issue: cyber security. This article 
summarizes cyber security threats as it pertains to the smart grid. It starts with a look back at the 
tried-and-true methods of securing a power grid and then discusses the newer, more complex 
cyber security threats facing the smart grid. Second, models of standard forms of cyber-attacks 
will be presented, and methods of defense against them will be examined.  
 
P-24     Saturday, March 4/Session - V/11:30-11:50/Room 106 
 

An Improved Cooperative Spectrum Sensing Scheme for Emulation 
Attacker Detection in Cognitive Radio Network 

 
Momin Nadeem Awan, Sana Ul Haq and Shahzad Anwar 

 
Abstract: Cognitive  Radio (CR)  network  like  other  wireless  networks  is  vulnerable  to  several  
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attacks. The frequent attacks on CR Network includes Noise (the attacker is a network jammer), 
and Miss-Detection (lazy-SU, malicious-SU, Primary User Emulation Attacker (PUEA)). The PUEA is 
considered the most devastating among them since it includes a built-in sensing system. It con-
tinuously monitors the primary user’s (PU) state and tries to obtain the whole spectrum when PU 
not utilizing it while sometimes it even tries to avail the spectrum in the presence of the PU. It 
imitates the PU and tricks the Sensing Nodes i.e., SUs. A mechanism of PU position monitoring 
employing the Time-of-Flight/Time-of-Arrival (ToF/ToA) method is suggested in this study effort. 
The simulation results indicate a significant improvement in the network throughput for the sug-
gested location history technique compared to the traditional schemes.  
 
P-25    Saturday, March 4/Session - V/11:50-12:10/Room 106 
 

Intelligent Transportation Systems in Smart Cities: A Systematic Survey 
 

Muhammad Abul Hassan, Roofia Javaid, Farhat Ullah, Fabrizio Granelli, Xin Chen, Muhammad 
Rizwan, Syed Haider Ali, Hazrat Junaid and Sana Ullah 

 
Abstract: The idea of Smart Cities (SCs) was developed to digitize conventional urban living areas 
and redevelop using digital equipment to enhance lifestyle and resident security. Smart cities 
cover a wide range of applications such as smart government, smart energy, smart transporta-
tion, smart health, and smart education. In this paper, we have examined the mobility-related 
application e.g., smart transportation. We have focused on related to smart transportation like 
traffic safety, passenger and driver safety, obstacle detection, accident prevention, crime preven-
tion, and detection, and more importantly smart vehicles like UAVs which played a key role in 
making these gadgets easy to use in urban environments. For a brief overview, 63 academic pub-
lications are examined in the field of ITS and SC technologies. Furthermore, we have provided 
possible solutions in terms of security in the smart transportation system.  
 
P-26    Saturday, March 4/Session - V/12:10-12:30/Room 106 
 

Application of Remote Wireless Control Technology Based on LoRa 
System in Intelligent Agricultural 

 
Jiang Ru, Zhang Dong, Zhang Guangyuan, Guan Zhiguang, Wang Xuelin and Shahzad Anwar 

 
Abstract: Intelligent agricultural machine has become the development direction of agricultural 
machinery, a variety of intelligent agricultural machine products have appeared in the market. 
Like other unmanned vehicles, the safety and reliability of intelligent agricultural machine are the 
most important. In addition to intelligent decision making, data transmission and remote control  
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are indispensable. The spread spectrum wireless remote control based on long range radio (LoRa) 
has become an indispensable organic component of intelligent agricultural machinery system. 
This paper explores the wireless communication mechanism of LoRa, designs and develops the 
control circuit of ES8H698, a 32-bit general purpose microcontroller based on ARM Cortex-M0 
CPU core. It has been tested and applied on the caterpillar spray machine to realize remote wire-
less information transmission and control, and achieved satisfactory results.  
 
P-27     Saturday, March 4/Session - V/12:30-12:50/Room 106 
 

The state of cybersecurity readiness for driverless cars 
 

Shah Khalid Khan 
 

Abstract: New technical, legal, and societal concerns have emerged due to technological advance-
ments in Automated Vehicles (AVs). The most important task is to dissuade cybercrime by enforc-
ing cybersecurity legislation and regulations. The literature lacks a systematic decision tool to dy-
namically visualise ITS stakeholders' comprehension of the AVs Regulatory Framework (RF). This 
study employs the system dynamic model to assess inter-disciplinary Intelligent Transportation 
System (ITS) stakeholder cyber-regulatory advancements. The models suggest a system paradigm 
in which ITS stakeholders operate in their own self-interest to improve cybersecurity, making de-
cisions based on their needs regardless of the consequences for other ITS stakeholders. According 
to the findings, decision-makers should prioritise building a legal framework that encourages au-
tomaker innovation and leveraging the large amount of data produced by driverless cars to im-
prove AVs operations. Furthermore, AVs-RF advocates for a well-rounded method for balancing 
data accessibility constraints on AV manufacturers and ITS service providers with regulator com-
mand and control levels.  
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P-28     Saturday, March 4/Session - VI/10:30-10:50/Room 102 
 

Design and analysis of Throwable Unmanned Ground Vehicle 
 

Hamza Sohail, Amir Hamza, Nasir Rashid, Muhammad Saad Ali and Taha Ghani 
 
Abstract: Throwable Unmanned Ground Vehicle (TUGV) is an impact resistant robot which has 
been designed to survive and stay functional after a fall of 7 meters. With dimensions of 29 x 25 x 
12 cm, the robot is portable and easily deployable. It is comparatively light weight and weighs 
about 2.1 Kg. It can be used for inspection of heavy machinery and pipelines, location surveys, 
surveillance, and other such purposes. It can be deployed in situations where human life and 
effort may otherwise be compromised. To reduce the impact force, the mainframe of the robot 
was fabricated in carbon fiber material which has a high strength to weight ratio. Since wheels 
absorb most of the impact, PCTPE was used as it is tough and semi-flexible. Honeycomb structure 
for wheels were used to absorb part of UGV’s landing energy to prevent damage to UGV’s com-
ponents and to minimize its weight. Complete Calculations and ANSYS analysis were done to en-
sure the functionality of the robot. The robot is equipped with ESP32 CAM for visual feedback.  
 
P-29     Saturday, March 4/Session - VI/10:50-11:10/Room 102 
 

Real-Time Plant Recognition and Crop Row Navigation for 
Autonomous Precision Agricultural Sprayer Robot 

 
Fazal Nasir, Muhammad Haris, Bilawal Khan, Muhammad Tufail, Muhammad Tahir Khan and 

Zhang Dong 
 
Abstract: This paper presents a vision-based selective spraying technique for an autonomous agri-
cultural sprayer robot. In traditional methods, excessive chemical spraying cause deleterious 
effects on human health, environment and becomes uneconomical. In order to reduce the agro-
chemical wastage encounters in a broadcast spraying, a selective plant spraying method is used 
for crop chemical treatment. The sensor-based approach assisted with YOLOv7 model is de-
ployed on a custom designed robot for recognizing and localizing the lettuce plants in field. The 
PID-based pressure controller is designed that minimizes the undesirable fluctuations cause by 
the opening/closing of solenoidvalve-nozzles (SVNs) during spraying. Thus the nozzle’s spraying 
quality is maintained by keeping the pressure constant to a desired value. A visual servoing 
scheme for row tracking is presented that uses the detected plant’s spatial features. The robust-
ness of the visual-based navigation is validated in the real field experiments. 

Autonomous Vehicles - II 



 50 

 

 
P-30     Saturday, March 4/Session - VI/11:10-11:30/Room 102 
 

Formation Control and Sub-Swarm Generation of Multirotor UAVs 
 

Muhammad Muzamal Shahzad, Muhammad Haroon Asad, Muhammad Haris, Hammad Munawar 
and Muhammad Haroon Yousaf 

 
Abstract: The research field of collective behaviors takes inspiration from natural self-organizing 
systems like honeybees, fish schools, social insects, bird flocks, and other social animals. These 
behaviors can be transformed into robots by replicating the same set of rules as found in the nat-
ural swarms. The deployment of aerial swarm robotics has become significant due to their multi-
ple applications in surveillance, agriculture, and military. These applications lead to the develop-
ment of aerial swarm robotic platforms to solve real-world problems. For example, a swarm of 
low-tech, cost-effective small UAVs can engage a hightech target effectively. Similarly, a swarm of 
UAVs can perform surveillance and rescue missions in disastrous areas and build an emergency 
communication network through multiple UAV swarms. The critical part of swarm technology is 
multiple swarm intelligence algorithms that have been proposed and tested by various simula-
tion platforms such as V-rep, Gazebo and MATLAB. Very few of them have been deployed on 
hardware to solve real scenarios that include formation control, navigation, pattern formation, 
and a few sub-swarm generation algorithms. Team connectivity is one of the essential aspects of 
a swarm network that emerges the collective intelligence of the group and ensures the readiness 
of the algorithm to deploy and solve real-world problems. Many researchers proposed the team 
connectivity algorithms in a single swarm network but still left the connectivity gap between the 
sub-swarms during a mission. This research work contributes toward designing a swarm intelli-
gence algorithm to improve the connectivity techniques and team connectivity between the 
swarm agents and the sub-swarm groups.  
 
P-31     Saturday, March 4/Session - VI/11:30-11:50/Room 102 
 

Autonomous Navigation and Mapping of Water Channels in a 
Simulated Environment Using Micro-Aerial Vehicles 

 
Syed Izzat Ullah and Abubakr Muhammad 

 
Abstract: Irrigation canal networks serve as the bedrock of agriculture sectors across the globe as 
they are the primary channel through which water runs from major sources to agricultural lands. 
However, the water-carrying capacity of these water channels significantly reduces over time be-
cause of erosion, structural deterioration, and silt accumulation. As a result, routine inspections 
are required to analyze and repair these water channels which necessitates automation because  
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of the vast length of the channels. We present a framework that enables Micro-Aerial Vehicles
(MAVs) not only to navigate in an unknown cluttered canal environment but also to provide a 
complete 3- Dimensional map for the inspection. The framework consists of three main compo-
nents (mapping, path planning, and mission planner) that gradually explore the environment 
while solving for start to local goal queries. We use Octomap; an octree-based representation of 
the environment for mapping, and we extended the Informed Rapidly-exploring Random Tree 
(Informed-RRT*) for optimal path planning and replan paths with respect to the static nearby and 
dynamic obstacles perceived during the execution of the mission. A simulated 2,378 meters 
length of canal environment is implemented and demonstrated by using the Airsim simulation in 
the Unreal engine, running on Robot Operation System (ROS) and Linux OS. Results obtained 
show that the framework enables the MAV to navigate over a simulated canal environment and 
allows the MAV to map the 3D structure of the canal. 
 
P-32     Saturday, March 4/Session - VI/11:50-12:10/Room 102 
 

Dynamic Flexibility for Resource Sharing Initialization with Fame and 
Confidence of Robot 

 
Nayyer Fazal, Zubair Ahmad and Tahir Khan 

 
Abstract: Enhanced system performance is always observed with sufficient resources and efficient 
utilization of resources. To overcome the shortage of resources, a  resource-sharing technique is 
introduced here where the entire system is assigned a flexibility level The flexibility allows the 
robots to initiate a task despite resource shortage and acquire the deficient resources by gener-
ating a request message. The incorporation of flexibility compensates for the shortage of re-
sources and enhances system performance despite resource shortage.   Along with the flexibility 
of robots, the reliability of offering robots is evaluated before accepting the sharing offer which 
reduced the average delay in task completion by 16%.  
 
P-33    Saturday, March 4/Session - VI/12:10-12:30/Room 102 
 

Autonomous Navigation and Mapping of Snake Robots for Urban 
Search and Rescue 

 
Syed Izzat Ullah, Tallat Mahmood and Anayat Ullah 

 
Abstract: In an Urban Search and Rescue situation, under extreme time pressure, rescue workers 
have to locate and extract the trapped people in collapsed structures. Due to the lack of medical 
treatment, food, and water, the victim’s mortality rate dramatically increases over time. Rescue  
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operations for both rescue workers and victims might be as dangerous as the initial event. For 
such situations, snake robots which are inspired by their biological counterparts, are shown to be 
a good option in the literature, to help the rescue workers in positioning the victims or delivering 
life-saving drugs to extend the life of the victims for some time. However, current research main-
ly focuses on mechanical design, control mechanisms, and gait generation. To alleviate this con-
cern, we have integrated state-of-the-art methods to develop an autonomous snake robot that 
can navigate in an unknown environment while also generating a 3D map, to provide a better 
idea of the environment to the rescue workers. A simulated maze environment is implemented 
and demonstrated by using the CoppeliaSim simulation, running on Robot Operation System 
(ROS) and Linux OS. The simulation result shows the effectiveness of the proposed autonomous 
navigation system for the snake robot to plan an obstacle-free path from the robot’s current po-
sition to the goal position without an apriori knowledge of the environment. 
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P-34     Saturday, March 4/Session - VII/10:30-10:50/Room 205 
 

Variant Process Planning for a Job Shop 
 

Mubashar Ali, Hassan Ali, Hafiz Muhammad Rizwan, Muhammad Haseem Umer, Hamid Abdullah, 
Hammas Ullah, Saad Ur Rehman and Wasim Ahmad Khan 

 
Abstract: Process planning in discrete manufacturing using either manual method or performed 
using Computer Aided Process Planning (CAPP). CAPP is further divided into Generative Process 
Planning (GPP) and Variant Process Planning (VPP). The VPP approach uses group technology 
principles to classify parts into part families based on geometric and manufacturing properties. 
VPP helps the human operator to select and modify the process plan from a database of the ma-
chine. It is a much easier and more economical process of planning alternatives for manufactur-
ing similar components for each family. In this research paper, we develop a variant process plan 
for the compressor piston using the VPP methodology. All manufacturing procedures and tools 
information are stored in a database. The VPP recognizes and retrieves the existing process plane 
of a similar part from the database and generates a processing plane of some alteration for the 
new part. Memory (database) is used to retrieve the manufacturing plan for that part. If the new 
part differs significantly from the previous ones, there will be no similar features. The plan can 
then be modified by a human operator to accommodate the new part. Developed VPP is used as 
a module of discreet manufacturing in virtual manufacturing suite of software being developed at 
the GIK Institute.  
 
P-35     Saturday, March 4/Session - VII/10:50-11:10/Room 205 
 

Machine Vision Based Predictive Maintenance for Machine Health 
Monitoring: A Comparative Analysis 

 
Ihtisham Ul Haq, Shahzad Anwar and Tahir Khan 

 
Abstract: Smart manufacturing was given unparalleled chances by data-driven approaches, 
speeding up the shift to Industry 4.0 ways of production. Machine learning and deep learning are 
indispensable in the creation of smart systems that could perform descriptive, analytical, and 
predictive analytics for monitoring the health of manufacturing processes and equipment. This 
study discusses the advantages and disadvantages of applying deep learning (DL) to intelligent 
machining and tool maintenance. The building blocks of a smart monitoring system are unveiled. 
The primary benefits and drawbacks of ML models are described, and they are contrasted to 
those of deep learning models. Deep belief networks, Auto-Encoder, recurrent neural network 
(RNNs) and convolutional neural networks (CNNs), were some of the most prominent DL models  
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covered, their applications in smart manufacturing and tool health monitoring were also exam-
ined.  Intelligent machining could benefit from a data-driven smart manufacturing strategy in six 
ways: (1) by providing hybrid intelligent models; (2) by managing high-dimensional data; (3) by 
dealing with big data; (4) by achieving optimal sensor fusion; (5) by avoiding sensor redundancy; 
and (6) by automating feature engineering.  Finally, the data-driven challenges and research 
needs in smart manufacturing were discussed.  There were many obstacles, such as those related 
to process uncertainty, data nature, data size, and model selection.  
 
P-36     Saturday, March 4/Session - VII/11:10-11:30/Room 205 
 

Design and Fabrication of Inexpensive Portable Polar 3D Printer 
 

Syed Bacha Hussain Bukhari, Tayyaba Tanveer, Anam Abid and Shahzad Anwar 
 
Abstract: A lot of improvement, research, and growth has taken place in the 3D printing industry 
over the decades. The technology of 3D printing has evolved throughout time as a result of its ris-
ing utilization and popularity. To produce better- quality 3D prints, the 3D printing industry has 
developed a variety of features and fixtures, including heated printing beds, Bowden extruders, 
and print bed enclosures. Cartesian 3D printers operate similarly to a CNC machining center, spe-
cifically containing the up and down motion of either the print bed or extruder. Another 3D print-
er configuration is a Delta 3D printer, which has a stationary build platform and uses three motors 
located on pillars controlling the end-effector location. Consists of a 3D printer extruder with 
three fixed triangle points that is mounted on a circular print bed. To position the print head 
where it needs to be to print, each of these three locations may move up and down within the 
cylinder print structure. With the advent of Polar 3D printers, one of the most significant and ob-
vious modifications to 3D printers has occurred. Despite the fact that this printer is still believed 
to be in its infancy, 3D printing experts are beginning to see its potential benefits. The design and 
operation of these printer types significantly diverged from those of the conventional Cartesian 
and Delta 3D printers. The main aim is to showcase the potential that this polar 3D printer offers 
better flexibility, reduced cost, and large build volume for printing because of its design, even 
though the design is simple and compact. In addition, to endorse open science with the applica-
tion of improved experimental techniques while discussing its limitations.  
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P-37     Saturday, March 4/Session - VII/11:30-11:50/Room 205 

 

Design and Validation of an Automation Strategy for the Strip Test 
Process in the Semiconductor Industry 

 
Muhamad Arfauz A Rahman, Chengsi Lin, Paul G. Maropoulos, Woei Sheng Teoh, Azrul Azwan 

Abdul Rahman and Effendi Mohamad 
 
Abstract: The semiconductor devices may be individually tested or tested in a batch process. One 
type of batch process is strip testing. Strip testing is the electrical testing of a semiconductor 
while the device is still in the lead frame strip. Strip test offers the most cost savings for small de-
vices and short test times. Despite their advantages, current strip testing is not a fully optimized 
solution. During the lot change, the operator must perform a series of system-to-physical valida-
tion and several steps of system tracking before the lot starts. Various manual activities are hap-
pening within the process, consuming many productivity issues. On top of that, human interven-
tion during the process will increase the possibility of the quality issue. The research aims to in-
vestigate the current tasks during the strip test process. It also aimed to develop and validate a 
suitable automation strategy for the trip test process. The work starts with a detailed study of the 
current process, transaction, and hardware. Later a potential improvement using automation is 
proposed to replace the operator's repetitive job and simultaneously be fully integrated with the 
manufacturing execution system. This research is hoped to bring a significant contribution and 
readiness for the next level of automation in semiconductor manufacturing, especially in strip 
testing. Through automation functionality, this preliminary work shows an increase in productivi-
ty and quality upon implementation.  
 
P-38     Saturday, March 4/Session - VII/11:50-12:10/Room 205 
 

A Feature Extraction Algorithm for Hybrid Manufacturing and its 
Application in Robot-Based Additive and Subtractive Processes 

 
Owen Cooke, Hamdan Al-Musaibeli and Rafiq Ahmad 

 
Abstract: Establishing efficient, non-traditional manufacturing methods is critical for achieving a 
circular economy. Remanufacturing, the process in which a part is modified to restore original or 
like-new functionality, can improve manufacturing sustainability by closing the supply chain loop. 
A critical remanufacturing technique is hybrid manufacturing: combined additive and subtractive 
manufacturing processes that enable features to be added or removed from an existing part. This 
paper proposes a method for automating the feature extraction process for hybrid manufactur-
ing, which is otherwise labor-intensive. The feature extraction is performed between a CAD  
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model of the desired part and a 3D scan of the actual part to be remanufactured. The extracted 
features are then classified for the optimal manufacturing process and exported as STL files, 
which can be utilized as inputs for various tool path planning algorithms.  An experiment is per-
formed on an end-of-life case study to validate the proposed methodology. Additionally, simula-
tions of the additive and subtractive remanufacturing processes are included to demonstrate one 
potential application of the proposed feature extraction process.  
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P-39     Saturday, March 4/Session - VIII/10:30-10:50/Room 103 

 

Role of Machine Learning in Power Analysis Based Side Channel Attacks 
on FPGA 

 
Ali Hasnain, Yame Asfia and Sajid Gul Khawaja 

 
Abstract: The cloud-based devices face many threats these days due to shared resources like 
power. The attacker measures the power by using some remote sensors which are present in 
attacker tenants. These sensors get partial or full access to a power distribution network (PDN) 
and work as a backdoor for the attacker. In our research, we explored potential security issues 
which involved power analysis-based side-channel attacks (SCAs) on Field Programmable Gate 
Arrays (FPGAs). We have made three major contributions to our research paper. First, we have 
discussed the power analysis or power profiling of FPGA, which is dependent upon voltage fluctu-
ations’ leakage while performing some encryption tasks. The voltage fluctuations of the crypto-
graphic module are measured by some physical source like an oscilloscope or remote source like 
delay line sensors. Second, we have discussed potential power analysis-based SCAs that used 
these measurements of voltage fluctuations to extract the secret key. Third, we have designed a 
framework based on machine learning (ML) and deep learning (DL) models to perform secret key 
predictions and successful attacks. Firstly, our custom convolutional neural networks (CNN) mod-
el has revealed all 16 bytes of the secret key and performed a successful attack with only 570 
attack power traces. Secondly, the multi-layer perceptron (MLP) model has successfully attacked 
only using 3200 traces using the same framework. Overall we have achieved a better perfor-
mance in terms of the required number of power traces for a successful attack, training time, 
prediction time, and attack time.  
 
P-40     Saturday, March 4/Session - VIII/10:50-11:10/Room 103 

 

SWYNT: Swin Y-Net Transformers for Deepfake Detection 
 

Fatima Khalid, Muhammad Haseeb Akbar and Shehla Gul 
 
Abstract: Nowadays, less technical individuals can create false videos by only source and target 
images, using deepfakes generation tools and methodologies. Distributing false information on 
social media and other concerns related to the deepfakes have thus significantly increased. To 
deal with the challenges posed by incorrect details, efficient Deepfakes detection algorithms 
must be developed considering the tremendous advancement in deepfakes generating tech-
niques. Existing techniques are not reliable enough to find deepfakes, especially when the videos 
are made with various deepfakes generation methods. The Swin Y-Net Transformers (SWYNT) 
architecture we created in this paper can visually discriminate between natural and artificial  
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faces. The architecture uses a Swin transformer, encoder, and decoder in a U-Net architecture 
with a classification branch to build a model that can classify and segment deepfakes. The seg-
mentation process creates segmentation masks and helps train the classifier. We have evaluated 
our suggested method using the extensive, standard, and diverse FaceForensics++ (FF++) and the 
Celeb-DF dataset. The generalizability evaluation of our process, which is part of the performance 
evaluation, reveals the model's promising performance in identifying deepfakes videos generated 
using various methodologies on both large-scale datasets.  
 
P-41     Saturday, March 4/Session - VIII/11:10-11:30/Room 103 

 

Generative Adversarial Network based Chest Disease Detection and Bi-
nary Mask Generation 

Muhammad Asad Junaid, Shahzad Anwar, Gulbadan Sikander and Muhammad Tahir Khan 
 
Abstract: The infectious disease tuberculosis (TB) continues to pose a serious risk to global health 
specially in developing world. There are over 10 million new cases of tuberculosis each year. Ma-
chine and deep learning models are trained to recognize specific pixels inside a medical image for 
the purposes of classification and disease progression tracking, however the decision-making 
mechanism of these models is hidden from the user. In this context, Explainable artificial intelli-
gence (XAI) refers to strategies that allow humans to understand the results of AI algorithms. Re-
cently, a variety of XAI methods for classification and generative have been proposed; however, 
these methods only use a subset of most discriminative power characteristics, resulting in false 
positives. This article proposes CycleGAN-based multi-functional generative adversarial networks 
to efficiently solve these challenges. Proposed model is trained in weakly supervised context to 
identify and visualize the disease effects and finally generate binary mask in data augmentation 
context. The model takes a Chest radiography (CXR) as input, creates a change map showing the 
disease's effect at a specific spot, and then uses this map to create a binary mask of original im-
age. Results on publicly available TB dataset, TBX11K, confirm that the proposed model produces 
highly accurate result.  
 
P-42     Saturday, March 4/Session - VIII/11:30-11:50/Room 103 

 

Detection of Illegal kiln activity during smog period 
Usman Nazir, Muhammad Awais Ather and Murtaza Taj 

 
Abstract: Brick Kilns are known to be a leading cause of air pollution. The toxins and gaseous 
emissions from brick kilns leads to SMOG. It is a mixture of invisible toxic gases such as carbon  
monoxide (CO), ozone (O3), sulphur dioxide (SO2) and particulate matter like soot and carcino-
gens.  We propose how low spatial resolution remote sensing data can be used to identify illegal 
industrial activity i.e.  
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kiln operation particularly during winter SMOG period through heat signature values and the con-
centration of gases like CO, NO2, SO2 and O3 in the atmosphere.  
 
P-43     Saturday, March 4/Session - VIII/11:50-12:10/Room 103 

 

Genetic drift and its effects on the performance of Genetic algorithms 
(GA) 

Sami Ullah and Mohsin Masood 
 
Abstract: A genetic algorithm (GA) is a meta-heuristic computation method that is inspired by Dar-
win’s theory of evolution. GA has a promising future in optimization and search problems. It has 
caught the interest of researchers in the fields of data science, artificial intelligence, and mathe-
matics among many others. GA depends on various operators which include parent selection, 
crossover, and mutation. The crossover and mutation operators incorporate diversity in the popu-
lation. GA has a dependency on genetic diversity just like thriving species of any habitat. In the nat-
ural world, isolated species and small populations amplify genetic drift, increasing their chances of 
loss of alleles including beneficial ones. Existing research in GA has an emphasis on natural selec-
tion, however, another mechanism of evolution i.e., Genetic drift is not studied in GA. Genetic drift, 
like in nature, also affects genetic algorithms as it mimics natural processes. Genetic drift causes 
fixation of alleles and loss of diversity, making GA provide a sub-optimal solution. This research es-
tablishes the negative effects of demographic restrictions on the population as observed in the nat-
ural world. Subsequently establishes a link between research in biodiversity and evolution in the 
natural world to enhance the performance of GA in the digital world. 
 
P-44     Saturday, March 4/Session - VIII/12:10-12:30/Room 103 

 

Diagnosis of localized bearing defects using texture analysis of vibration 
envelope signals and machine learning 

Cong Dai Nguyen, Fazal E Nasir, Shahbaz Khan, Sheraz Ali Khan and Jong-Myon Kim 
 
Abstract: Bearings are important as they play a critical role in the operation of many machines and 
by reducing friction. They are used in rotating machinery, such as electric motors, turbines, pumps, 
and gearboxes, where they support and guide the rotating shafts. The primary cause of failure in 
wind turbines and induction motors is bearing faults, resulting in significant downtime and eco-
nomic losses. Most methods for bearing fault detection rely on envelope analysis, which involves 
filtering and demodulating the raw signal, and Fourier analysis of the envelope signal to identify 
defect frequencies. This paper presents a new approach to envelope signal analysis using texture 
analysis of the envelope signals that are projected as 2D grayscale images where each fault gener-
ates a unique texture. These textures are encoded using the local binary pattern operator and then 
used for fault classification. The method is tested on a publicly available seeded fault dataset. 
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P-45     Sunday, March 5/Session - IX/14:00-14:20/Room 106 

 

Clothing gripping and sorting based on a dual-arm collaborative robot 
 

Yu Du, Zhongzheng Yuan, Xiaojing Tian and Zhuang Yang 
 
Abstract: The aging speed is accelerated, and the folding of clothes will cause trouble to the elder-
ly who are physically inconvenient. This paper proposes a dual-arm collaborative robot to help 
the elderly complete the folding of clothes. In this paper, the joint change matrix is established by 
the D-H method for the forward and reverse kinematics settlement of the robotic arm of the col-
laborative robot; The RRT* algorithm is used to plan the path of the collaborative robot to 
achieve better planning results. On this basis, the clothing into the grasping point acquisition and 
contour matching, improve the efficiency of folding in different types of clothing, and finally 
through the experiment for the corresponding demonstration.  
 
P-46     Sunday, March 5/Session - IX/14:20-14:40/Room 106 

 

Configuration tool for generating multi-type and multi-robot work cell 
layout 

 
Muhamad Arfauz A Rahman, Kaafi N. Shikder, Paul G. Maropoulos, Effendi Mohamad, Azrul 

Azwan Abdul Rahman and Mohd Rizal Salleh 
 
Abstract: With the continuous increment in the installation and industrial robots in manufacturing 
industries, it is getting increasingly complicated for engineers to design efficient layouts for these 
robot work cells. This study has attempted to solve this problem by developing a configuration 
tool that would automatically propose and simulate a robot work cell layout upon receiving input 
data from the user with the help of a Graphical User Interface (GUI). This GUI and the underlying 
solution algorithms embedded in the configuration tool have been developed employing Mi-
crosoft Visual Basic, which is integrated with SOLIDWORKS API to demonstrate the layout design 
solutions in SOLIDWORKS directly. Five types of robot models have been considered in this study: 
with each of these robots being 6-DOF and primarily used for welding tasks. The developed con-
figuration tool can produce design solutions for three types of layout shapes: Linear Horizontal/
Vertical, Linear Parallel and L-Shaped, for a maximum of ten robots per layout. Specifically, this 
tool can generate layout design solutions for approximately 12 million combinations of these five 
types of robots per layout or about 36 million types of solutions. This configuration tool can po-
tentially assist the design engineers in simplifying this complicated robot work cell layout and, 
therefore, can act as a guiding tool for effective cell layout designs. At this stage, the developed 
tool is preliminary work involving only simulation works.  

Robotics - II 



 61 

 

5th International Conference   

on Robotics and Automation in Industry 2023 

Robotics - II 
 
P-47     Sunday, March 5/Session - IX/14:40-15:00/Room 106 

 

Housekeeping using Multi-Agent Service Robotics 
 

Muhammad Faiq Malik, Haris Shahid, Muhammad Haris Saleem, Hassan Nazir and 
Ahmed Nouman 

 
Abstract: Service robotics in dynamic environments is a challenging yet exciting field that has wit-
nessed incredible advances in the last few decades. The credit for these advancements goes to 
artificial intelligence and robotics technological progressions. The housekeeping domain is an ex-
ample of a service robotics domain. A high-level task planner can compute a plan of action, while 
low-level functionalities like perception and motion planning can ensure feasibility. We propose a 
solution to the housekeeping problem that utilizes the expressiveness of action language C+ to 
formalize actions and compute an action plan. To check for feasibility in the real world, we exe-
cute the action plans in a physics simulator, GAZEBO. We also propose benchmark instances for 
the housekeeping domain and evaluate our planning and execution times approach. We report 
possible execution failures for the benchmark instances and offer plausible solutions, such as hy-
brid planning, plan execution monitoring, and conditional planning.  
 
P-48    Sunday, March 5/Session - IX/15:00-15:20/Room 106 

 

Applications of Hybrid Conditional Planning in Service Robotics 
 

Ahmed Nouman and Muhammad Khurram Saleem 
 
Abstract: Hybrid planning computes task plans in full observability (a sequence of possible actua-
tion actions) via the integration of low-level feasibility checks in classical planning approaches. 
Conditional planning extends the classical planning framework to account for plans under partial 
observability. We use a hybrid conditional planning approach to compute plans that include sens-
ing and actuation actions in solving real-world problems by addressing uncertainties due to in-
complete information at the planning phase. We generate a hybrid conditional plan of actions 
using parallel instances of a non-monotonic hybrid HCPLAN that supports defaults, integration of 
external computations, and non-deterministic actions. We show our hybrid conditional planning 
framework’s HCPLAN applicability through service robotics scenarios with manipulation and navi-
gation tasks. Furthermore, we evaluate the effect of parallel threads on the computation of hy-
brid conditional framework on different benchmark scenarios for the service robotics domains. 
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Odometry and inertial sensor-based localization of a snake robot 
 

Ramsha Shahid, Anam Baloch, Humayun Tahir and Anayat Ullah 
 
Abstract: Terrain adaptability gives snake robots an edge over wheeled mobile robots. Snake ro-
bot’s applications expansion to disaster management is due to its limbless and modular design. 
Replicating the navigation and locomotion of a biological snake have been in the spotlight for 
many researchers. In this study, a robust localization algorithm of a snake robot is developed. A 
sensor fusion-based algorithm using probabilistic approaches: UKF (Unscented Kalman Filter) and 
EKF (Extended Kalman Filter) has been proposed. Odometry is fused with one and two IMUs 
(Inertial Measurement Units) with both probabilistic approaches. Evaluation of results in a simu-
lation environment showed that the fusion of two IMUs and odometry using EKF outer performs 
in terms of accuracy when odometry is fused with one IMU using EKF. Furthermore, the fusion of 
two IMUs and odometry with UKF is computationally expensive resulting in a large convergence 
time which is not the best suitable approach that can be utilized for the snake robot.  
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P-50     Sunday, March 5/Session - X/14:00-14:20/Room 102 

 

BactPNet: A Novel Automated Detection Approach for Bacterial 
Pneumonia Patients 

 
Syed M Iqtidar Shah, Mubashir Ayuub Minhas, Farman Hassan 

 
Abstract: Every year, a large number of people around the globe, particularly, children die due to 
pneumonia disease. Approximately, 1.2 million cases of pneumonia have been reported in chil-
dren of age ranges from 1 to 5. Out of 1.2 million, 880,000 died in 2016. Therefore, pneumonia is 
considered a major cause of mortality among children, particularly, in South Asia as well as Afri-
can countries. It is among the top ten causes of mortality in developed countries, namely, the UK, 
the USA, and other European countries. However, an early diagnosis and treatment can signifi-
cantly minimize the death rates among children in those countries that have a high prevalence. 
The research community has worked to diagnose the patients using traditional and deep learning 
(DL)-based methods; however, the existing approaches have various limitations in terms of accu-
rate detection of the patients. Therefore, to address the above problem, we have presented a 
novel DL-based framework, BactPNet, for the detection of bacterial pneumonia patients. Our ap-
proach has achieved an accuracy of 91.98%, precision is 90%, recall is 84%, and F1-score is 86%. 
The above results of our approach confirm that it can be utilized to enhance the diagnosis of 
pneumonia from the chest x-ray images. By adopting the BactPNet, the quality of treatment and 
correct prediction can further be improved. More specifically, experimental findings and compar-
ative assessment with other techniques show that BactPNet can better detect pneumonia pa-
tients and can be adopted by medical experts in hospitals.  
 
P-51     Sunday, March 5/Session - X/14:20-14:40/Room 102 

 

HRV Dynamical Analysis of Cardiac Autonomic Activity of Healthy Sub-
jects with Age 

 
Syed Muhammad Zubair Shah Bukhari and Imran Akhtar 

 
Abstract: Human heart rate is not a constant phenomenon; it varies over time and is known as 
Heart rate variability (HRV). HRV is a predictor of cardiac health because several physiological ac-
tivities regulate the heart rhythm. Electrocardiogram (ECG) is a non-invasive biomarker tool used 
to diagnose various cardiac problems by extracting hidden patterns. Cardiac health declines with 
age and the interbeat interval (RR) gives high-temporal resolution to assess Autonomic nervous 
system function in healthy patients (ANS). This study utilizes the ECG data of healthy neonates, 
infants, children, young adults, and middle-aged adults. The HRV indices, including the Time 
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 domain (SDNN, SDNNI, DC, AC, HRVti, TINN, Stress index), Frequency domain (VLF, LF, HF, Total 
power), and Nonlinear analysis (Poincare plot, Approximate entropy, Sample Entropy, Detrended 
fluctuation analysis, and Recurrence plot), are used to extract the linear and nonlinear physiolo-
gy of the heart. The Kruskal-Wallis test is utilized to examine the correlations between these 
groups. The study demonstrates that the activity of the parasympathetic nervous system increas-
es from neonates to children and then tends to diminish after 12 years. The activity of the Sym-
pathetic nervous system tends to diminish in neonates and rise in adults. The autonomic nervous 
system imbalance in neonates tends to balance until age 12 and then grow. This study demon-
strates how normal heart physiology’s complexity, correlation, and temporal dimension vary 
with age. 
 
P-52     Sunday, March 5/Session - X/14:40-15:00/Room 102 

 

Deep Learning Based Phonocardiogram Signals Analysis for Cardiovas-
cular Abnormalities Detection 

 
Sayed Shahid Hussain, Muniba Ashfaq, Muhammad Salman Khan and Shahzad Anwar 

 
Abstract: cardiovascular diseases are among the vital causes of mortality worldwide which need 
early detection with the use of auscultation examination. Heart diseases could be diagnosed in a 
convenient way of heartbeat sound analysis. Manual auscultation is time-consuming and prob-
lematic to differentiate heart sounds related to different kinds of heart abnormalities. Also, as it 
requires an expert in the field, it becomes costly and quite prone to human error. Due to all 
these issues, there is a high demand for an automatic diagnostic system, an alternative way to 
human examination. This research focuses on developing Artificial Intelligence (AI) based system 
of the latest computational algorithms for detecting heart abnormalities from heart sounds. 
Heart sounds are classified as to be normal or abnormal from Phonocardiogram (PCG) signals. 
One of the recent techniques introduced in deep learning algorithms for audio classification is 1-
Dimensional Convolutional Neural Network (1D-CNN). This research work includes a 1D-CNN as a 
classification algorithm. A widely used publicly available dataset of heart sounds from PhysioNet/
CinC (2016) challenge is utilized. The method acquires accuracy, sensitivity, specificity, F1 score, 
and precision of 95.45%, 97.44%, 93.6%, 95.45%, and 95.54% respectively. The proposed ap-
proach uses a less-complicated customized 1D-CNN algorithm, outshining most of the previous 
competitive methods by securing high performance that makes it appropriate for diagnosing 
heart diseases from PCG data.  
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P-53     Sunday, March 5/Session - X/15:00-15:20/Room 102 

 

An automated system for the classification of bronchiolitis and 
bronchiectasis diseases using lung sound analysis 

 
Syed Ali Faraz Jaffery, Sumair Aziz, Muhammad Umar Khan, Syed Zohaib Hassan Naqvi, Muham-

mad Faraz and Adil Usman 
 
Abstract: The main goal of this paper is to develop a classification model and a technique to iden-
tify bronchiolitis and bronchiectasis using lung sound analysis. In this paper, we develop a meth-
odology to automatically identify lung disease through an intelligent system. ICBHI lungs sound 
database was used for this study. A total of 64 lung recordings, selected from three pulmonary 
classes namely normal, bronchiectasis and bronchiolitis were used for this purpose. To accom-
plish the task, we first split all the recorded signals into four parts to increase the number of in-
put data. Discrete wavelet transform was used to denoise and segment the pulmonological data. 
Mel frequency cepstral coefficients were then computed from the cleaned signal. After extensive 
experimentation with various classifiers, the highest recognition rate of 99.6% was found by us-
ing K-Nearest Neighbors.  
 
P-54     Sunday, March 5/Session - X/15:20-15:40/Room 102 

 

A novel deep learning based framework for cardiac arrest prediction 
 

Nargis Fatima, Aun Irtaza and Rehan Ali 
 
Abstract: Cardiovascular diseases are a major health issue that calls for prompt medical atten-
tion. In order to determine the most advantageous methods in this field, numerous techniques 
and studies have been carried out over the past few years. It should be mentioned that the ma-
jority of these cardiovascular illnesses are treatable with earlier detection and prediction. This 
paper suggests using an automated methodology to predict and classify the likelihood of cardiac 
arrests in a patient. Due to their collection from various sources, the Electrocardiogram (ECG) sig-
nals are initially preprocessed by normalizing them to the [0 1] range. The significant features 
from these preprocessed signals are then extracted using Mel-Frequency Cepstrum (MFCC), Mel-
spectrogram, MFCC Delta 1 & 2, MFCC Merge File, etc. We also propose a novel feature vector 
using ensemble of MFCC features. The features are then classified using Artificial Neural Network 
(ANN), Support Vector Machine (SVM), TPOT and K-Nearest Neighbor (KNN). The proposed vec-
tor outperformed all other feature vectors and obtained highest accuracy of 95.8% via ANN. The 
study is conducted using publicly accessible dataset composed of approximately 52 thousand 
ECG signals. The suggested strategy is compared with existing techniques and the results indicate  
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the robustness and effectiveness of our approach. Therefore, the proposed methodology can be 
effectively deployed in a clinical setting to classify ECG data and identify the risks likelihood of 
cardiac arrests in a patient.  
 
P-55     Sunday, March 5/Session - XI/14:00-14:20/Room 205 

 

Design and adaptive compliance control of a wearable walk assist 
device 

 
Syed Humayoon Shah, Muhammad Shahab Alam, Muhammad Arsalan, Izhar Ul Haq, Said Ghani 

Khan and Jamshed Iqbal 
 
Abstract: The ability to walk independently is a predominant feature that human beings are be-
stowed with by nature. People with moving disabilities face many challenges in day-to-day activi-
ties and they have to rely on others to perform their dayto-day activities. Robotic walk-assist 
technology has the ability to play an indispensable role in improving the mobility of people who 
are suffering from walking disabilities. However, there are several technical challenges, such as 
safe interaction of human and robotic walk-assist devices, and control of highly nonlinear dy-
namic systems. This paper proposes a preliminary design of an assistive device for elderly per-
sons having poor mobility. An adaptive inertia-related controller is employed for the desired 
tracking control of hip and knee joints of the walk assist device. The mass estimation of both hip 
and knee links is estimated through the proposed adaptive controller, which plays an important 
role if people of different weights and sizes opt to use the same device. Moreover, the adaptive 
control scheme is coupled with a compliant spring-mass-damper reference model to realize a 
compliance control for the hip and knee joints of the exoskeleton wearable walk-assist robotic 
device. Simulation results validate the performance of the proposed controller for both hip and 
knee joints. Results demonstrate that proposed controller has the capability to estimate the 
weights of the links, and the uncertain parameters while changing the assistive device dynamics. 
 
P-56     Sunday, March 5/Session - XI/14:20-14:40/Room 205 

 

Control simulation of proportional-integral and sliding mode control for 
precision seed planters 

 
Yasir Nawaz, Muhammad Usman Qadir, Muhammad Awais Khan, Izhar Ul Haq, Kamran Shah and 

Muhammad Tahir Khan 
 
Abstract: The desired development and design of an electric control system (ECS) for a precision 
planter is one of the most crucial elements in evaluating the efficacy of applicators for plant  

Control Systems 
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production. The seeds would be sown using this approach. Years have been invested in the con-
tinuous development of a range of application methods and metering systems, each of which 
offers specific advantages for applying the required system with a high degree of precision. Re-
searchers worldwide have been trying to make electric-driven seed meters (EDSM) for planters, 
but they haven't succeeded. This study looks into the current state of installing seed metering 
systems for precision planters. Proportional-integral (PI) and sliding mode control (SMC) designs 
of the control system have been implemented to improve the planting quality of the planters. 
We want to highlight the electrically driven control system (EDCS) using these designs. An over-
view of the noteworthy features and limitations of past research is given. We also discuss several 
future directions for future research, concentrating on the knowledge gaps in this area.  
 
P-57     Sunday, March 5/Session - XI/14:40-15:00/Room 205 

 

Evaluation and comparison of trms performance for classical and 
optimal control strategies  

 
Usman Ahmed and Waleed Ahmed 

 
Abstract: The Twin Rotor MIMO System is a model that has dynamics similar to that of a helicop-
ter, which makes it a very interesting system for research purposes. It has two rotors and is also 
known as the "Helicopter Lab Model". This paper discusses the mathematical modeling of TRMS 
along with its performance comparison for different control schemes. A conventional PID control-
ler is first designed followed by different optimal controllers including Linear Quadratic Integral 
(LQI) and Kalman filter estimation for Linear Quadratic Gaussian (LQG). A comparative study of 
the designed controllers is then performed for both linear and non-linear models with the simu-
lation results confirming the effectiveness of the proposed control strategies.  
 
P-58     Sunday, March 5/Session - XI/15:00-15:20/Room 205 

 

Design and Implementation of Model Predictive Control (MPC) Based 
Pressure Regulation System for a Precision Agricultural Sprayer 

 
Adrees Khan, Fazal Nasir, Muhammad Tufail, Muhammad Haris, Muhammad Tahir Khan and 

Zhang Dong 
 
Abstract: Model Predictive Control (MPC) is a control scheme that involves predicting the future 
behavior of a system and optimizing control actions to accomplish the desired objective. In this 
study, we develop an intelligent control algorithm, based on MPC to regulate the target pressure 
in variable-rate agriculture sprayer robots. Modeling and simulation steps of the spraying system  
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are developed using MATLAB/Simulink environment, before passing to the description of the 
MPC algorithm. Realtime implementation of the MPC algorithm was conducted on an Arduino 
Mega 2560 controller board by using Simulink Support Package for Arduino Hardware in 
MATLAB/Simulink to experimentally validate the preliminary results of simulations. The work 
evaluates MPC to regulate the pressure in the system and compares the results with a traditional 
PID control system. Moreover, MPC is a novel method for nonlinear system control that achieves 
zero steady-state error, low transient response, and reduces peak overshoot compared to the 
results obtained with a PID controller, thereby reducing the waste of chemicals, and minimizing 
the toxicology and environmental risk. 
 
P-59      Sunday, March 5/Session - XI/15:20-15:40/Room 205 

 

Sectional trajectory planning of transmission mechanism based on 
s-curve and spline curve 

  
Cong Ming, Yao Yuxuan, Liu Dong, Du Yu and Liang Bin 

 
Abstract: Pecvd equipment is the key equipment for processing graphite boat by chemical vapor 
deposition. Due to the large mass of graphite boat, the transmission mechanism of equipment 
often encounters problems such as vibration and excessive loss during operation, which affects 
the efficiency. In this paper, taking the model of the ink boat transmission mechanism as the re-
search object, a two-segment work path planning method determined according to the actual 
work needs is proposed. The adaptive s-curve method and the planning method based on B-
spline curve curve are respectively used to plan the two segments of work path of the transmis-
sion mechanism, and the more complex spline curve path is optimized using the adaptive genetic 
algorithm; The performance of the trajectory planning method is verified by the trajectory simu-
lation of the simplified transmission mechanism model; The control method based on fuzzy PID is 
designed to limit the control error within a reasonable range.  
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Effect of Tine Shaped Furrow Opener on Dry Soil Using Discrete 
Element Modelling 

 
Abdul Mohiz, Fazal E Nasir and Kamran Shah 

 
Abstract: Tillage of the soil is the most important consideration when it comes to the implemen-
tation of agricultural practices. Increases in crop yield has been achieved through a variety of ag-
ricultural practices thanks to the discoveries of various agricultural experts. The planting process 
is the one that has the greatest impact on the crop's overall health. The hull can be more precise-
ly prepared for the seed-planting trench with the assistance of furrows. A variety of furrow open-
ers are currently undergoing the implantation process. Studying dynamic systems that are dis-
continuous in nature can be done with the help of discrete element modelling. The simulation of 
a tine-shaped furrow opener using the EDEM package software was carried out for three differ-
ent speeds. When the speed of an object increases, so does the force it exerts on it. Additionally, 
the length of an object has an effect on the force it exerts. Additionally, taken into consideration 
were the profiles that were generated in the soil. To carry out statistical validation of the results 
analysis of variation (ANOVA) was done. The results provided a basis for calculating a confidence 
level of 95%. For the furrow openers, it was suggested that a speed of 0.495 meters per second, 
which is equivalent to 1.76 kilometers per hour, be used.  
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Determination of the Strain Energy and Stress Intensity Factors with 
the Crack’s Inclination under biaxial loading 

 
Salman Khan, Massab Junaid, Fahd Nawaz Khan and Tauheed Shehbaz 

 
Abstract: All components have certain flaws either interior or exterior on the surface which caus-
es stress intensity under loading. The stress intensity exceeds the fracture5toughness of the ma-
terials and causes failure of the component. A finite element analysis (FEA) was performed on 
Inconel 718 plate with a central crack under biaxial loading to compute the stress intensity7fac-
tor (SIF) and the strain energy released rate (SERR) with the crack inclination ranging (β) 0 °-150° 
and loading factor (B). The applied load is 10 MPa in the Y-direction (σy) while a range of -30 – 
+30 MPa in the X -direction (σx) with B of -3 to +3 was studied using COMSOL Multiphysics. The 
ratio of height to width of the plate is 1.25. The results show that the opening displacement was 
maximum at negative B (compression) while the minimum for positive B (tension) was at 90°. For 
mode I, the SIFs increase in compression and maximum at 90° while decreasing in tension and  
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minimum at 90°. Beyond 90°, the SIFs increase under tensile while decreasing in compression 
load. For mode II, the SIFs were maximum at 45° for negative B while minimum at positive B.  
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A time series regression-based model for predicting the spread of 
dengue disease 

 
Muhammad Danish Waseem, Ali Nawaz, Uzair Rasheed, Abir Raza and Mubarak Omar Albarka 

 
Abstract: Dengue is a viral disease, spread by the mosquito species Aedes aegypti. According to 
WHO, every year 100- 400 million cases of dengue infection are reported worldwide. Dengue 
mosquito inhibits in tropical regions and proliferates in wet climate conditions. Since it is impossi-
ble to clean those regions from the mosquito completely, therefore an analysis of the relation-
ship between different climatic factors and dengue spread is important to forecast the number of 
cases ahead so that precautionary measures can be taken beforehand to minimize the disease 
spread. Specifically, to predict the spread we employed two prominent time series models i.e. 
SARIMA and SARIMAX on the publicly available DengAI dataset. The performance of the models 
is evaluated by using Mean Absolute Error (MAE), achieving MAE scores of 27.39 and 25.52 on 
SARIMA and SARIMAX respectively, which reveals that our proposed methodology outperformed 
other existing machine learning methods  
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Improving popular textbook recursive algorithms with tail recursion 
 

Sami Ullah 
 
Abstract: Iteration and recursion are two of the important programming techniques used to de-
velop algorithms and software. Recursive programs are generally not considered as advanta-
geous as iterative functions in the introductory curriculum of computer science. This is because 
the course books focuses primarily on branched top to bottom versions of recursion which is an 
inefficient way to create algorithms while iterations have low memory overhead. Recursive algo-
rithms calculate values for the same perimeters repeatedly resulting in wastage of processor time 
and memory. However, different variants of recursions exist such as linear, tail and branched 
which are hardly mentioned in conventional studies and are more efficient than branched recur-
sive. Like dynamic programming, tail recursion can provide remedy for such redundant pro-
cessing. This paper will focus on alternative recursive solutions for some of the most popular 
known mathematical problems such as factorial, Fibonacci and binomial coefficient with same 
efficiency as iterative code that is widely discussed in the course books.  
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Smart railway level crossing system for avoiding accidents 
 

Ghulam Fiza Mirza, Yahya Sameen Junejo, Faisal Karim Shaikh, Bhawani Shankar Chowdhry and 
Ali Akbar Shah 

 
Abstract: In railways, one of the foremost issue is the safety of railway level crossing. Crashes re-
lated to railway level crossing lead to a great loss with respect to goods and lives. However, the 
existing methods used for the accidents’ avoidance are manual, sensors and cameras based 
which possess certain drawbacks. Manual control of crossing gates is not only time-consuming 
but requires human labor and generate errors. Besides, camera based control systems are costly, 
involve experts to process the images, require human intervention, and do not provide clear im-
ages in fog/rain. On the other hand, sensors based systems have short range issues and are de-
pendent on environmental conditions. This paper reviews the existing control systems of railway 
infrastructure and their classification in different countries. It then presents an automatic, novel, 
high range and cost-effective approach to prevent critical accidents intelligently. The novel con-
cept avoids level crossing accidents using Internet of Things (IoT) technology. The train GPS based 
on-board and track controller nodes communicate to control level crossing gates and alert road 
users. The communication between modules (i.e., onboard train and track devices) and remote 
database establishes using WiFi. The review of effective communication network for critical and 
non-critical communication is presented with respect to mobility, capacity, coverage, availability 
and reliability. This research provides concept which can greatly mitigate the accidents’ frequen-
cy associated with the trains, pedestrians and road vehicles on crossing using smart technologies 
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3D Printable Design and 3D Printing 
 
 
 
Resource Persons, 
Dr. Shahzad Anwar  
Department of Mechatronics Engineering Peshawar, Pakistan  
 
Associates: Momin Nadeem Awan and Ihtisham Ul Haq, 
National Center of Artificial Intelligence, UET Peshawar. 
 
 
Workshop Briefing: 3D printing or additive manufacturing is constructing a three-dimensional 
object from a CAD model or a digital 3D model. This training workshop would develop 3D design-
ing and printing skills in students. The quick prototyping through 3D designing and printing would 
flourish students’ thought processes require 3D designing and the steps and procedures involved 
in 3D printable designing. Similarly,  students would learn about the 3D designing and printing 
process, which is a crucial need in the current work market. Rapid prototyping is necessary for 
the ever-evolving industrial environment of today. Quick prototypes are often made by 3D 
printing instead of traditional molding methods. In this workshop, the trainee would learn how a 
printable 3D design is made employing 3D printer. Rapid prototyping is necessary for the ever-
evolving industrial environment of today. Quick. Anything could be drawn in 3D on a digital can-
vas however, not everything could be 3D printed. Tips and tricks would also be discussed about 
printable 3D designing involved in 3D printable designing.  

Workshops and Posters 

Workshop 01 
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Robot Vision and Edge AI 
 

 
 
Resource Persons, 
Professor Muhammad Haroom Yousaf 
Computer Engineering Department UET Taxila, Pakistan 
 
Associates: Muhammad Naeem Mumtaz Awan and Muhammad Saad 
Saeed,  
Swarm Robotics Lab, NCRA, UET Taxila. 
 
 
Workshop Briefing: The main objective of this workshop is to introduce the community to con-
ceptual as well as practical knowledge of Computer Vision on various robotic platforms like Un-
manned Ground Vehicles (UGVs) and Unmanned Aerial Vehicles (UAVs). The trainers will not only 
introduce the audience with different edge platforms for robot vision but also show the real-time 
demonstration of application deployment on these edge platforms e.g. Nvidia Jetson Nano, Nvid-
ia Jeston Xavier, Raspberry Pi, Raspberry Pi with OAK-D kit etc. This workshop has been planned 
to acquaint the audience with latest tools in Edge Computing for Robot Vision. Initially the 
attendees will be introduced to the basics of Deep Learning for Computer Vision. Diving deeper, 
the audience and participants will be equipped with the knowledge of “Edge Computing for Ro-
bot Vision” both theoretically and practically. This course will enable participants to prepare cus-
tom datasets, train their own custom models, and deploy custom/pre-trained Machine Vision 
models on Edge Devices. This course will also enable participants to make applications by lever-
aging the strength of Edge Computing devices. involved in 3D printable designing.  

Workshop 02 
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Introduction to TRIZ (Theory of Inventive Problem Solving) 
 

 
 
 
Resource Persons, 
Dr. Sajid Iqbal 
Pakistan Industrial Technical Assistance Center  
 
 
 
 
 
Workshop Briefing: The central premise of TRIZ is “Somebody someplace has already solved this 
problem or one very similar to it. Creativity is now finding that solution and adapting it to this 
particular problem.” TRIZ is a problem-solving technique that incorporates different tools to de-
velop specific solutions to complex problems in creative and innovative ways. TRIZ is a systematic 
approach to eliminate contradictions with innovative solutions in any field of technology. TRIZ 
tools and approaches can be used to understand and solve ANY problem. As TRIZ Guru Genrich 
Altshuller rightly said, “You can wait a hundred years for enlightenment, or you can solve the 
problem in 15 minutes with these principles.” TRIZ led to 50 new patents for Samsung and one 
project alone, a DVD pick-up innovation, saved Samsung over $100 million. TRIZ is now an obliga-
tory skill set if you want to advance within Samsung. TRIZ, recognized a powerful method for in-
novation, is embraced by many MNCs: 3M, Siemens, Samsung, Intel, Whirlpool, LG, GE, Boeing, 
KIA, Hyundai, etc.  

Workshop 03 
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Design and Development of Multi-crop Variable Rate Seed  
Metering Unit for a Precision Seed Planter 

 
Fazal E Nasir and Muhammad Haris 

 
Abstract: The conventional seed planters uses chain-gear mechanism to drive the seed metering 
unit for planting the seeds. These seed delivering mechanism suffer from various limitations such 
as, high miss-rate, fix rate planting at various planting speed, and highly laborious task and its in-
tricacy of manually disc replacement within seed metering unit for planting different type of crop 
seeds. The proposed solution are presented in this poster to overcome these limitations. First, by 
replacing the gear-chain mechanism with the drive-by-wire system that incorporate motors and 
sensors to achieve the variable rate planting. Secondly, a two level adjustment of the negative 
pressure for two different seed types is incorporated in the seed metering unit. Finally, new seed 
metering unit is designed that can plant different seeds types without using multiple discs. Exper-
imental evaluation of the developed metering unit was performed on a lab test bench in terms of 
accuracy, average miss counts, and average multiple counts at various rotational speeds. The re-
sults obtained show the average miss-count of 5.4 seeds, average multiple-count of 2.5 seeds, 
and coefficient of variation in spacing (precision) of 0.34 inches for a set of travel speeds of 2 km/
h to 4 km/h speeds.  

Real-time Tobacco plant Recognition System for a Precision 
Agricultural Sprayer Robot 

 
Muhammad Haris and Fazal E Nasir 

 
Abstract: Precision agriculture method aim to avoid extravagant use of agrochemicals during pes-
ticide application. In recent years, practice of integrating artificial intelligence in traditional agri-
culture has become more common. In this project we used a variable-rate targeted spraying us-
ing computer vision for Lettuce plant detection in real-time. An extensive comparison of perfor-
mance of six YOLO-based object detection models has been performed on basis of F1-score and 
Frame per second for lettuce crop. YOLOv5n outperformed other models in term of speed and 
accuracy as it achieved F1-score of 87.2/% with the speed of 67 frame per second. Additionally, a 
novel disturbance-based pressure and flow control method has been used to address the disturb-
ance in pressure that are generally associated with bang-bang control. Using three separate 
spraying case studies, the quality of the spray produced by the attenuation of these disturbances  

Poster 02 
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has been assessed both quantitatively and qualitatively: broadcast, selective spraying at 20 psi 
pressure; and variable-rate spraying at pressure varying from 15-120 psi. Using selective and vari-
able rate spray method reduces 60% of agrochemicals usage in comparison to using broadcast 
spraying. 

Design and Development of Force Myography based 
Multi DOF Prosthetic Hand 

 
Muhammad Awais 

 
Abstract: The developed prosthetic hand is a cost-effective device for assisting upper limb ampu-
tees to switch from body powered devices to externally powered prosthesis. The device can per-
form six different grips that includes power, key, pinch, helical, tripod and finger point. The devel-
oped prosthetic hand is equipped with electric wrist rotator to provide pronation and supination 
motion and control system is based on the acquisition of muscle signals through force myography 
(FMG) to overcome limitation of EMG. 

Poster 03 

Design and Development of Magnetorheological Damper based 
Semi-Active Prosthetic Knee 

 
Muhammad Usman Qadir 

 
Abstract: The developed prosthetic knee is state-of-the-art microprocessor based lower limb 
prosthesis designed to facilitate variety of users for confident boosting stability and dynamic ex-
perience to assist them in everyday activities. The developed prosthetic knee is equipped with 
advanced motion sensors that precisely predict the phase of gait cycle during ambulation. The 
output actuation strategy is based on semi active technology that varies the damping in real time 
to achieve nearly perfect gait cycle. It also has capability to adapt different modes such as slow 
speed, medium speed, fast speed, sitting, standing and ramp ascent/descent.   

Poster 04 
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Transfer Learning based comparative study of Motor Imagery 
Classification by using EEG Data 

 
Afaq Ahmad Khan, Muhammad Talha Jahangir and Ali Hassan 

 
Abstract: Motor imagery (MI) impulses collected via electroencephalography are the most practi-
cal basis for constructing BCI. MI-based BCI provides a high level of flexibility, allowing people 
with mechanical limitations to interact with the systems through a variety of MI exercises. To in-
crease the classification efficiency of MI signals utilized in BCI, several solutions have been pro-
posed. There is still a vacuum for improvement in terms of performance by employing various 
strategies. In this paper, the signal processing technique named Short-Term Fourier transform 
(STFT) was used to extract features from an EEG signal, and the final segmentation was carried 
out utilizing a variety of CNNbased transfer learning models. The public data set 2b from BCI com-
petition IV was used to test our technique. The results show that the InceptionV3 Transfer learn-
ing classifier outperforms Logistic Regression, KNN, SVM, and Random Forest classifiers in terms 
of accuracy. 

Poster 05 

A Complete Review on 6G Technologies based on its Applica-
tions, Research Challenges and Problems 

 
Muhammad Mustafa Qureshi, Muhammad Tanveer Riaz, Saba Waseem and 

Muhammad Abbas Khan 
 

Abstract: Continuous placement of cellular networks keeps on revealing because of the inbuilt 
limitations of the network. To overcome these flaws, there is the next generation 6G concept 
which could properly assimilate important rate-hungry applications such as stretched reality, 
wireless brain-computer connections, independent automobiles, and others. 6G will also help in 
handling huge data transmission in rural areas. Many state-of-the-art trends and technologies are 
combined in it with the aim of providing higher data rates for ultra-reliable and low-dormancy 
communications. This article deals with the conceptualization of 6G cellular addressing system 
requirements, potential trends, technologies, services, applications, and research progress. This 
research includes a summary of open research issues and current research groups to benefit 
readers with the technology roadmap and for consideration of challenges in their research re-
garding 6G research. The fourth industrial revolution in the textile sector can greatly benefit from 
5G and 6G technologies in automated processes of textiles such as in spinning, weaving, and  

Poster 06 
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Machine Learning based human recognition via audio signal: 
A Comparative analysis 

  
Umar Sadique, Muhammad Suleman Khan, Mehran Ahmad and Shahzad Anwar 

 
Abstract: Biometric verification techniques are commissioned throughout the world in different 
applications. Human voice recognition is one of the biometric techniques. This technique consists 
of identifying a human from their characteristics and voice. This is a popular and beneficial bio-
metric technique and could be employed for identity verification, security purposes, and many 
different applications. Human audio signal recognition consists of two phases i.e. Features Extrac-
tion and Classification. The proposed work consists of extracting features through the Mel Fre-
quency Cepstral-Coefficient (MFCC) from the human audio signal, selecting robust features 
through Principal Component Analysis PCA, and classifying the selected features by comparing 
seven Machine Learning and proposed deep learning algorithms. Finally, compare the perfor-
mance of different algorithms with different percentages of selected features. For the evaluation 
of algorithms Accuracy, F1-score, and ROC are evaluated. Support Vector Machine SVM shows 
the best performance with an Accuracy of 99.27% with F1-score and ROC values of 1.00. In the 
comparison with other methods, the Random Forest and CNN-ANN are 2nd top robust models 
with an accuracy of 98.7%. Some of the algorithm’s accuracy decreased with fewer features, in-
cluding Naïve Bayes accuracy suddenly decreases to 60% on 20% of total features. The experi-
ment concludes the acceptance rate of correlated features in different ML and DL algorithm is 
different.   

Poster 07 

Predict Forest Fire using Data Mining Techniques on Meteoro-
logical Dataset 

 
Qurat ul Ain Quraishi and Mian Muhammad Awais 

 
Abstract: Forest fire is the major concern as it disturbs the environment, ecology, and economics 
of that areas and sometimes costing the life. Early fire detection can reduce loss and damage. For  
  

Poster 08 

especially in garments manufacturing to meet competitive advantages, excellent communication, 
and for better and more flexible production. 3D modeling, simulation of virtual clothes on ava-
tars, automation of robotics, and data communication can be improved by the concept of 5G and 
6G technologies.   
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this several systems and methods are generated to control this disastrous phenomenon. In this 
paper, we have tested ten regression methods, and two classification approaches to predict the 
forest fire on the meteorological data. Montesinho's natural park fire dataset has been used in 
this study. The results show that Extra Trees Regressor (ETR) and Decision Tree Regressor (DTR) 
are the two best approaches that outperform among ten selected approaches. Results also de-
pict that selected classification approaches are not strong enough to generate the considerable 
result. This study highlights the strong regression model for forest fire prediction and helps the 
researchers to further explore these models for online fire prediction systems. 
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WE FIND YOU 
THE RIGHT WORKERS 

WE BUILD YOUR TRUST IN US 

We are a diversified company bringing the much-awaited overhaul into the world of the his-
torically staid real estate industry of Pakistan. AH Group is offering real estate services having 
registered offices in Islamabad, Peshawar, Hangu and Kohat. We’re a team of experts work-
ing together to build, design, and maintain projects all over Pakistan. 

We create and turn into reality 

We are dedicated to achieving our vision by creating a dynamic, constructive, and resource-
ful work environment spotlighting the investment and advancement of enduring relation-
ships. We work tirelessly to revamp and streamline the real estate sector and update the ex-
perience of buying & selling by propagating an essence of cooperation, transformation, and 
innovation.  

Our Offices 
Head Office - Office #11, 2nd floor, Umer Building, Jinnah 
Avenue, Blue Area, Islamabad 44000. 
Regional Office - Office #01, 5th floor, JB Tower, Main 
University road, Peshawar. 
Branch Office - Main Kohat Rd. Hangu. 
Branch Office - Malangabad, Kohat. 
Branch Office - MIT Society, Murree. 
Branch Office - Hall no A Block A 1st floor, Walyan Com-
mercial Center, Nowshera Road, Mardan.  
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The KP Science Agenda 2022 brings to life a set of unprecedented programmes for the science and tech-
nology community in the province. These programmes are pilots which are meant to help the directorate 
generate data and gather feedback before scaling improved versions with enhanced funding. The compo-
nents include: 
 Frontiers in Science Grants Programme in 3 cutting edge areas  
 Made in KP Grants Programme in 8 areas covering KP’s natural resources.  
 The Interdisciplinary Research Training Centre for o ering fellowships and studentships to postdoctor-

al scholars as well as masters and undergraduate students  
  Patenting and Prototyping Fund  
 Technology Transfer Support Programme  
 Travel Awards for Conferences and Competitions  
 The High-Tech Laboratories network in all disciplines across KP  
 A state-of-the-art Science Museum  
 STEAM events for the general public to create a culture of science  
 The Science and Technology Advisory Council with an eclectic group of international experts to chart 

out a 10 year plan  
  Task Forces in each of the 8 thematic areas to map each landscape  
 Annual Roadshows to promote developments in the 8 key natural resources of KP m. S&T Data and 

Policy Unit  

DIRECTORATE GENERAL OF  

SCIENCE & TECHNOLOGY 
GOVERNMENT OF KHYBER PAKHTUNKHWA 
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Pakistan Engineering 
Council 
Regulating the Engineering Profession  

The Pakistan Engineering Council is a statutory body, constituted under the PEC Act 1976 (V of 1976) 
amended upto 24th January 2011, to regulate the engineering profession in the country such that it 
shall function as key driving force for achieving rapid and sustainable growth in all national, economic 
and social fields. The council shall as its mission set and maintain realistic and internationally relevant 
standards of professional competence and ethics for engineers, and license engineers, and engineer-
ing institutions to competently and professionally promote and uphold the standards  

Its main statutory functions include registration of engineers, consulting engineers, constructors/
operators and accreditation of engineering programmes offered by universities/institutions, ensuring 
and managing of continuing professional development, assisting the Federal Government as Think 
Tank, establishing standards for engineering products and services besides safeguarding the interest 
of its members. The council shall encourage, facilitate and regulate working of professional engineer-
ing bodies for creativity and as custodians of engineering under the umbrella of the Council.  

HEAD OFFICE:  

Pakistan Engineering Council, Attaturk Avenue (East) G-5/2, P.O. Box: 1296, Islamabad  

UAN: (+92-51) 111-111-732 
PABX: (+92-51) 9219500, 9206974  

PEC interact with the Government, both at the Federal and Provincial level 
by participating in Commission, Committees and Advisory Bodies. PEC is a 
fully representative body of the engineering community in the country. 
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1-Constitution Avenue, G-5/2, Islamabad, Pakistan. 
 051-9215067-68 
 webmaster@psf.gov.pk 
 www.psf.gov.pk 

Pakistan Science Foundation (PSF) is apex body for promotion and funding of scientific and techno-
logical research and other related activities in the country. The tasks undertaken by the Foundation 
for the performance of its statutory functions are divided into two broad categories viz., Science Pro-
motion and Science Popularization. 

During the report period, an amount of Rs. 5.12 million was released to various institutions for organ-
izing 46 conferences, seminars, and workshops on important scientific topics. However, Scientific 
Survey, Institutional Support and PSF Fellowships programmes were not entertained due to paucity 
of funds.  
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The Bank of Khyber, a banking company established under 
the Bank of Khyber Act passed by the Provincial Legislative 
Assembly duly incorporated under the laws of the Islamic Re-
public of Pakistan, having its registered office at 24- The Mall, 
Peshawar Cantt, Khyber Pakhtunkhwa, Islamic Republic of 
Pakistan.  

 
Vision 
To become a leading Bank providing 
efficient and dynamic services in both 
Islamic and Conventional banking 
through expanded nationwide network.  

Karcon (Pvt) Limited has been operating in Construc-
tion since 1970 with its Head Office based at Peshawar 
and network of affiliated offices and branches through-
out Pakistan.  
Karcon is founded on the fundamental Promise of con-
tinuous improvement in Construction. Our objective is 
to attain excellence through our commitment to quality. 
We combine high- class workmanship and innovative 
management techniques to provide comprehensive pro-
fessional service in Civil Engineering Project.  

 
   

 Karcon (Pvt) Ltd. 

- High Ways & Bridges, Flyovers, underpasses  
- Building Construction  
- Civil Works and infrastructure projects  
- Electro-mechanical Contracting  
- Rehabilitation and refurbishment  
- Airport/Runways  
- Industrial Construction Projects  

        Field of Expertise  
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