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Running is a common and easily accessible physical activity that greatly enhances mental and
cardiovascular health. The development of technology has completely changed the way we think
about fitness. However, the absence of a sophisticated and intelligent running tracking system poses
several problems. Among the problems running enthusiasts face is recording the data and analysing
the runner for coaches to monitor their health in field paces, heart rate, and distances using wearable
devices. In the absence of monitoring, the runner is incautious about their condition while running
to avoid injury. The objectives are: to design the implementation of wearable devices equipped with
sensors to record comprehensive data during a runner's activity; to develop a system for coaches to
monitor and track the health and performance of runners in real-time; and to test the effectiveness
of the sensor monitoring system in promoting runner awareness and preventing injuries during
running. The methodology is to create a wearable device sensor using 10T components that can
easily attach and detect the runner’s health accurately. In this project we can expect that the system
should seamlessly function once installed on the runners, the data will be forwarded to the server
attached to the laptop where the coaches and admin can view the runner's health status. Also, the
device can trace and record the data without causing any problems. Hence, the objective of the
result is to study a better-running tracking system by analysing its limitations, especially concerning
accurate data storage, real-time performance analysis, and personalized insights. The embedded
device can record the health status and able to be monitored by the coach. The combination of
embedded technology and monitoring systems will effectively prevent injuries among runners. The
technologies/tools used are MKR1010, Arduino IDE, Laravel, Firebase, PHP, and Processing IDE.
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1. Introduction

There is no doubt that sports activities can increase a person's physical and mental endurance
in terms of cardiovascular, metabolism and muscle strength. This is further reinforced by the
statement that conventional exercise approaches, such as high-intensity interval training,
endurance running, and strength training, are widely acknowledged for their efficacy in
improving cardiovascular, metabolic, and musculoskeletal fitness, respectively. Furthermore,
participating in diverse exercise regimens can efficiently activate all three fundamental fitness
domains, leading to holistic fitness and health benefits [1]. Hence, as technology advances and
grows more advanced with each passing year, it has acquired a significant function in sporting
activities and is increasingly utilised by various segments of society, including ordinary
citizens, athletes, and professional trainers. Technology has allowed greater user-centred
design solutions for various industries. There is a growing trend of increasingly quantifying
achievements being used by consumers daily, whether it is fitness, health, or work related.
Wearables that possess sensors to monitor how the body is manoeuvring gives the user greater
understanding of themselves [2].

There are plenty of sensors that have been used for athletics performance, usually, several
sensors are used to acquire an acceptable compression system analysis. All these sensors can
be classified into three categories: motion sensor, physiological sensor and contextual sensors.
Motion capture technology is widely used in every kind of sports and a little interval of time
can be highly significant because it differentiates an athlete’s performance from others. As a
result, kinematic analysis using wearable sensors provides real-time feedback and coaches can
estimate when the players can recover from injury.

Most technologies employed in sports utilise sensors to ascertain the physiological condition
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of an individual or athlete. Advances in sensors allow deeper measuring capability. Users learn
more about themselves, thus changes to their lifestyle can be made under their control.
Applying sensors to equipment is another way to show progress in sensor technology [2]. The
advancement of technology has progressed significantly with the emergence of wearable
devices that enable individuals to use them during physical activities. Wearables can be
defined as a small electronic and mobile devices or computers with wireless communications
capability that are incorporated into gadgets, accessories, or clothes, which can be worn on the
human body, or even invasive versions such as micro-chips or smart tattoos [3]. Recreational
users typically favour compact and adaptable gadgets for use during physical activities, such
as those that may be attached, inserted into footwear, worn as wristbands, or used as earbuds
[4]. Several studies have been undertaken to assess the health status of athletes using a range
of wearable technologies, including shoes, shirts, cameras, straps, and smart sports bras. This
study specifically examines the use and quantification of wearable gadgets in the context of
running sports. Our primary focus is on developing wearable devices that possess the
capability to precisely measure temperature, pace, heart rate, and injuries. These gadgets are
designed to be user-friendly and simply utilised by runners.

1.1 Problem Statement

Sports have emerged as a popular and all-encompassing pastime for individuals seeking to
manage their daily schedules well. Studying the efficiency of sports activities is crucial to
ensure a healthy body and minimize injuries by understanding the body's actual condition
during physical exertion. The reliance on technology in sports greatly aids in the detection of
internal bodily conditions during athletic activities, as human perception is inherently limited
without the use of technological tools. Therefore, to record data and analyse runners for
coaches to monitor their health [5] in the field pace, heart rate, body temperature and distance
by implementing a wearable device is used to collect data for the purpose of collecting and
analysing data about their status such as athlete health, allowing coaches to monitor their
wellbeing. According to Seshadri et al., [6] lacking awareness of their physical condition leads
the athlete to disregard the application of a sensor monitoring system designed to prevent
injuries. Internal injuries may transpire during athletic activities when thorough and efficient
surveillance is lacking [7], which may result in detrimental and enduring consequences for the
athletes.

1.2 Objectives

The objectives of this study are to design the implement of wearable devices equipped with
sensors to record comprehensive data during a runner's activity; to develop a system for
coaches to monitor and track the health and performance of runners in real-time; and to test
the effectiveness of the sensor monitoring system in promoting runner awareness and
preventing injuries during running.

1.3 Limitation of works

Real-time accuracy of data storage: There is a chance that the wearable devices might not give
an accurate depiction of the runner's health, missing some physiological or physical details
that are important for avoiding injuries. While the system allows the use of wearable
technology, challenges may arise when the effectiveness of the sensor monitoring system may
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be influenced by technological limitations, including device accuracy and reliability.
1.6 Literature Review

Sports activities are now a trend in increasing the use of technology to measure the health level
of individuals, athletes and coaches especially in the use of wearable technology during sport
activities. Most of the use of wearable technology now capable of tracking heart rate, pace,
distance, sleep patterns and even detecting injuries has also been made by previous studies [8].
Thus, wearables are intended to help consumers achieve a state of self-connection by using
sensors and software that facilitate data exchange, communication, and access to information
in real-time. For this reason, wearable devices are a large part of the content of the Internet of
Things (1oT) [9]. Until now, there has been a lot of production of wearable technology that
has been released by companies across the country to accommodate the growing demand as it
appeals to individuals of all age groups, ranging from youngsters to adults [10]. The most
importance use of wearable technologies are basically to monitor the health issue of users apart
from use it as a sport training. Therefore, the use of wearable technology in detecting injuries
has been used by athletes and is even important for paralympic athletes. This statement has
been supported by [11] technology has been used to improve and support the athlete’s training
and development in both elite and amateur sports for non-disabled and people with disabilities.

In recent year various wearable technologies have been created to measure the health level of
athletes such as strap, smartwatch, smart sport bra, smart shoes, smart belt, wristwatch and the
accuracy results are also different (based on table 1). Most users are more likely to use
smartwatches or wristwatches that are easy to use on the body and the result of determination
in measuring the user's health level is more accurate. In this realm, a solution based on
smartwatch/ fitness tracker can be proven promising considering its unobtrusive nature,
pervasiveness, and convenient wearability. They are commercially available off the shelves at
a modest price and have recently gained a lot of attention from the health and fitness
communities. According to a recent study [12], International Data Corporation (IDC) reported
an estimate of 69.3 million smartwatches to ship in 2019, and a total of 109.2 million units to
reach worldwide markets by 2023 which shows that wearable based solution is the future of
fitness and healthcare. Further, a study in [13] addresses the prevalence of wrist- worn
wearables in the fitness industry, utilized by amateurs and professionals. Moreover, the study
underpins the necessity to develop precise health and fitness applications by leveraging sensors
embedded in the wearables.

1.7 Related Works

Table 1: comparison method by using variety technology devices from previous research

Method Size Sensor Accuracy Availability Utilization Wearable
For
Consumer
Eitzen (2021) Not Accelerometers Based On Yes Force Yes
[14] Smart Specified Type of Plates,
Watches Sports Treadmill,
Camera,
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Romano
(2023) [15]
Strap

Navalta
(2020) [16]
Smart Sport

Bra

Jennifer
(2019) [4]
Earbud

A. Soltani
(2020) [17]
Wrist

Bernhart

(2022) [18]
Chest Strap

Drashti
Gokalgandhi
(2020) [19]

Shoes

Bernardina
GRD (2019)
[20] Camera

Tarekegn
(2023) [21]
Smart Belt

Small

Not Specify

Small To
Large For
Earwings,
Eargels, And
Foamtips,

Small

Not Specify

Medium

4 Cameras

Medium

Accelerometer
And Gyroscope

Fabric Heart
Rate
Sensors,
Flexible
Plastic Sensors

Optical Heart
Rate
Monitor

Accelerometer
And Barometer
Sensors

Smart Textile
Sensor,
Accelerometer

Accelerometers,
Pressure
Sensor,
Ultrasonic
Sensor,
Temperature
Sensor,
Gyroscopic
Sensor, Piezo-
Electric
Pedometer

Optoelectronic
Cameras

MKR Wi-Fi
1010,
IMU (BOSCH
BMI088)

Accurate
For HR,
Sleep,
Strain

Weak
Accuracy
For HR

Accurate
For HR

Accurate
For
Running

Accurate
For
Breathing
(HR)
Accurate
For
Walking
And
Running

Low
Accuracy

High
Accuracy

Nanotechnology Perceptions Vol. 20 No. S14 (2024)

Yes

Yes

Yes

No

No

Yes

No

No

GPS
Enabled
Watch

Softball,
Women's
Lacrosse,
Baseball

Walking,
Running

Treadmill,
Running,
HIT

Walking
and
Running

Walking,
Treadmill,
and
Running

Long
Distance
Running,

and
Walking

Walking
and
Running

Walking,
Jogging,
Walking
Upstairs,
Walking

Downstairs,
Sitting, And

Standing.

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes
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The work developed by Ziyad et. al., [22] running a system-related project for tracking 100-
meter sprint performance. An athlete's performance is monitored by a system called a
Performance Monitoring System (PMS). Athletes can track their performance using the PMS
in ways including total steps, total time, time utilized for each step, and distance used for each
step. Researchers use shoes equipped with hardware sensors that contain a GPS module to
measure the distance used for each step. The data from the FSR sensor and GPS module was
sent to an XBEE for real-time display on a laptop. As a result of this study, the accuracy of
step detection yielded results that showed 90% of steps were detected at moderate speeds and
93% at high speeds. At low speed and high speed, the time detection accuracy for each step
was 96.77% and 92.22%, respectively.

Arduino f -~ XBee

* FSR sensor

Figure 1. Sensor Placement in Shoes [14].

The work from article "Development of a platform for sensor systems support in sport" written
by Matevz Hribernik et. al., [23], it is related to the potential of sensor systems to improve
athletic performance and the importance of effective data management in achieving this goal.
It uses the API (Application Programming Interface) to enable different types of users to
access and interact with the data stored in the platform for sensor systems support in sport
[23]. Sensor systems contribute to the improvement of athletic performance in sports by
providing accurate and objective data on various physical parameters, such as movement,
speed, and force. This data can be used to identify areas for improvement, track progress, and
optimize training programs. For example, wearable sensors can be used to monitor an athlete's
movements during training or competition, providing real-time feedback on technique and
form. This can help athletes adjust their movements to improve performance and reduce the
risk of injury. In addition, sensor systems can be used to track an athlete's progress over time,
allowing coaches and trainers to adjust training programs to optimize performance. This can
help athletes reach their full potential and achieve their goals.
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Figure 2. Smart Chest Strap [16].

Previous work by Prosenjit Kumar Ghosh and Prabha Sundaravdivel [24] made a study on
smart chest strap for athlete health monitoring system using AD8232 ECG sensor, MMA8451
Accelerometer sensor and MAX30100 Heart Rate Sensor used for athlete health monitoring.
The data obtained from these sensors is used to create a thermal profile for the athlete. The
hardware part of this project consists of an Arduino MKR 1010 unit based on a SAMD21
Cortex-MO low power consumption microcontroller unit including an integrated sensor. In
this study, a sensor will be placed on the chest to detect the heart rate. Therefore, the chest
band will record the mobility of each athlete and provide insightful information about the
athlete's current state of health. Figures? shows a demonstration of the chest strap and
hardware components.

With the advent of loT, the integration of wearable technology into sports and fitness has
changed the way athletes train, compete and monitor their overall health. Wearables are
designed to assist consumers in establishing a state of self-connection through the utilization
of sensors and software that enable real-time data exchange, communication, and access to
information. Therefore, wearable gadgets constitute a significant portion of the material within
the Internet of Things (10T) [25]. Employing the Internet of Things (10T) technique in Smart
Wrist is very important in developing a wearable device that allows the device to track the
user for data collection for future research purposes.

Physiological and kinanthropometric such as weight, height, blood pressure etc.
measurements are crucial in the field of sport and exercise science since they enable the
monitoring, evaluation, and development of training programs [26]. By measuring
physiological characteristic able to make decision making for purpose study. For Smart Wrist,
we developed technology that allows the component to detect the level of health and
performance of runners by detecting several physiological and kinanthropometric components
such as weight, height, heart rate, body temperature and distance for coach able to monitor in
future.

Nanotechnology Perceptions Vol. 20 No. S14 (2024)
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2. Methodology

This study uses the systematic literature review method to identify and review the extant
research on wearable technology. This study was undertaken by comparing the findings of
past studies to assess the available wearable technology in the market. This prior study has
been utilized to assess the efficacy of wearable technology in accurately detecting the
determination of the health condition of athletes or those using such devices. Previous studies
extensively utilized accelerometer and gyroscope sensors to monitor heart rate, blood pressure,
and body temperature. Additionally, GPS was employed to assess the user's pace, distances,
and steps.

To investigate the health of the athlete, a few physiological parameters can be measured to get
a better understanding of the health status and create a stress profile. We have used a MKR
1010 which offers both Bluetooth and WiFi connectivity to a smartphone or another external
device for the remote monitoring of the patients. The system also comes equipped with
temperature using LM35 and specific heart rate sensors using HW-827 Sensor, and it can be
powered by a rechargeable power bank battery. In this study, we implemented the prototype
on an Arduino MKR 1010 (Arduino, Italy) owing to its 12-bit resolution, large flash memory,
in-built Bluetooth feature, multiple PWM-enabled pins (13) and the fact that it is about ten
years newer than other models, and to the best of our knowledge, has not been evaluated for
ECG signal processing [27].

To get a person's whereabouts, GPS can help detect and track the distance between an area in
the form of latitude and longitude. The GPS is a satellite-based navigation system that sends
data from satellites [28-43]. A GPS system consists of group of satellites and well-developed
tools as receiver. GPS receiver is the main device in this system. This component receives the
coordinates from the satellite for every second, with date and time. The use of GPS receiver is
processed by the microcontroller to extract its latitude and longitude values. The
microcontroller processes this data and sends the information to the mobile phone. It gives the
precise information about location in a real time. In this study, we use GPS using Google Maps
to track the distances of athlete during running while the system will measure the paces of
each kilometre in a real time. This study utilises a database to store user data, including
information on administrators, coaches, and runners. The database also stores data collected
during running training sessions, which is then analysed by the coach to assess the runner's
success in sports. Real-time data storage is crucial for ensuring the accuracy and usability of
the received data during the assessment. The data storage software being utilised is Firebase
version 9. In order to display runner data, we have employed web hosting as a method whereby
a web hosting provider stores and manages website files and software on a server, enabling
runners' websites to be available on the internet.

Nanotechnology Perceptions Vol. 20 No. S14 (2024)
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Figure 3. the design installation of sensors.

Based on figure 3, this implements the component and sensors such MKR1010, LM35, HW-
827, GPS Module and power bank on a device. All the component and sensors are connected
to Arduino MKR1010

Figure 4. Smart Wrist Proof of Concept.

Based on figure 4, the demonstration of designed device smart wrist on outdoor.
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Figure 5. Wearable device sensor monitoring system framework

In this research, we propose an loT-based framework for measuring both physical and GPS of
runners. The framework shows a brief overview of the structure of the set of tools, software
and hardware that would be used in the project that allows developers to create applications
more reliability and efficiently. This framework would help in recording distances, Heart rate,
body temperature and performance of the user and created a user profile accordingly. The
thematic overview of the proposed wearable device system was given in figure 5. The
proposed framework would use a smart wrist that runners able to wear on hand along with a
system to help in creating a physiological profile for runners using which the trainers,
administrator and coaching staff could monitored the runner’s health. From these devices, all
information was collected and stored in the cloud database continuously for future inspections.
The coach or trainer would monitor the runner’s health condition via system that connects to
the laptop once the data already collected within internet connectivity. The proposed
framework could be easily integrated as a lightweight health monitoring framework for
performance analysis in runners.

3. Result

Figure 6. Real Time Running Data in Firebase
Nanotechnology Perceptions Vol. 20 No. S14 (2024)
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Figure 7. Result Display in System

Result represents based on the data obtained through sensors, the received data will be stored
in a database using Firebase as shown in Figure 6. The data obtained is in real-time where the
current movements during running are recorded by the sensors. The data stored in Firebase
will then be retrieved in the developed system, displaying body temperature, heart rate,
location, date, time, and status, which will be analysed by the coach as shown in Figure.

4. Conclusion

This project was carried out to help athletes evaluated their performance during training with
the help of a coach that allows athletes to anticipate their conditions during the run. All the
runner's information would be displayed in a system that allows the coach to make decisions
based on performance during training and make improvements in the future. The constraints
that occur during the implementation of this project were in producing a wearable device using
IoT components that could be worn during running training by athletes. The alternative was
to find some relevant information on the internet about the production of wearable devices. In
summary, loT wearable device focuses on running athletes that allows them to know their
performance during running with the help of a trainer who would monitor and evaluated the
athlete's running results. Therefore, it was hoped that this project could help solve the problem
of athletes who were difficult in determining their performance during training.

References

1. Milanovié, Z., Panteli¢, S., Covi¢, N., Spori§, G., Mohr, M., & Krustrup, P. (2019). Broad-
spectrum physical fitness benefits of recreational football: a systematic review and meta-
analysis. British journal of sports medicine, 53(15), 926-939.

2. Aroganam, G., Manivannan, N., & Harrison, D. (2019). Review on wearable technology

Nanotechnology Perceptions Vol. 20 No. S14 (2024)



625 Nur Farhana Zainuddin et al. Monitoring and Analysing the....

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

sensors used in consumer sport applications. Sensors, 19(9), 1983.

Aleksandr Ometov et al., A Survey on Wearable Technology: History, State-of- theArt and
Current Challenges, 193, Computer Networks, 1, 1 (2021).

Bunn, J., Wells, E., Manor, J., & Webster, M. (2019). Evaluation of earbud and wristwatch
heart rate monitors during aerobic and resistance training. International journal of exercise
science, 12(4), 374.

Liu, B., Liu, Q., Stone, P., Garg, A., Zhu, Y., & Anandkumar, A. (2021). CoachPlayer Multi-
Agent Reinforcement Learning for Dynamic Team Composition. International Conference on
Machine Learning, 6860-6870.

Seshadri, D. R., Li, R. T., Voos, J. E., Rowbottom, J. R., Alfes, C. M., Zorman, C. A,, &
Drummond, C. K. (2019). Wearable sensors for monitoring the internal and external workload
of the athlete. NPJ digital medicine, 2(1), 71.

Troiano, R. P., Stamatakis, E., & Bull, F. C. (2020). How can global physical activity
surveillance adapt to evolving physical activity guidelines? Needs, challenges and future
directions. British journal of sports medicine, 54(24), 1468.

Rum, L., Sten, O., Vendrame, E., Belluscio, V., Camomilla, V., Vannozzi, G., ... & Bergamini,
E. (2021). Wearable sensors in sports for persons with disability: A systematic review. Sensors,
21(5), 1858.

Sharma, M., & Biros, D. (2019). Building trust in wearables for health behavior. Journal of the
Midwest Association for Information Systems (JMWALIS), 2019(2), 3.

Talukder, M. S., Sorwar, G.; Bao, Y., Ahmed, J., & Palash, M. A. S. (2020). Predicting
antecedents of wearable healthcare technology acceptance by elderly: A combined SEMNeural
Network approach. Technological Forecasting and Social Change, 150, 119793.
https://doi.org/10.1016/j.techfore.2019.119793.

Matsuwaka, S.T.; Latzka, E.W. Summer adaptive sports technology, equipment, and injuries.
Sports Med. Arthrosc. Rev. 2019, 27, 48-55.

J. Ubrani, R. Llamas, and M. Shirer, “Worldwide wearables market to top 300million units in
2019 and nearly 500 million units in 2023, says idc,”
https://www.idc.com/getdoc.jsp?containerld=prUS45737919, 2019.

J. M. Santos-Gago, M. Ramos-Merino, S. Vallarades-Rodriguez, L. M. A'lvarezSabucedo, M.
J. Ferna' ndez-lglesias, and J. L. Garc'1a-Soida'n, “Innovative use of Wrist-Worn wearable
devices in the sports domain: A systematic review,” Computational Intelligence for
Physiological Sensors and Body Sensor Network, vol. 8, no. 11, p. 1257, nov 2019.

Eitzen, I., Renberg, J., & Feerevik, H. (2021). The use of wearable sensor technology to detect
shock impacts in sports and occupational settings: A scoping review. Sensors, 21(15), 4962.
Romano, V., & Etim-Andy, M. (2023). An Examination of WHOOP Fitness Band Usage in
College Athletics. Journal of Coaching and Sports Science, 2(2), 46-52.

Navalta, J. W., Ramirez, G. G., Maxwell, C., Radzak, K. N., & McGinnis, G. R. (2020).
Validity and reliability of three commercially available smart sports bras during treadmill
walking and running. Scientific reports, 10(1), 7397.

Soltani, A., Dejnabadi, H., Savary, M., & Aminian, K. (2019). Real-world gait speed
estimation using wrist sensor: A personalized approach. IEEE journal of biomedical and health
informatics, 24(3), 658-668.

P Bernhart, S., Harbour, E., Jensen, U., & Finkenzeller, T. (2022). Wearable Chest Sensor for
Running Stride and Respiration Detection.

Gokalgandhi, D., Kamdar, L., Shah, N., & Mehendale, N. (2020). A review of smart
technologies embedded in shoes. Journal of medical systems, 44, 1-9.

Bernardina, G. R., Monnet, T., Cerveri, P., & Silvatti, A. P. (2019). Moving system with action
sport cameras: 3D kinematics of the walking and running in a large volume. PloS one,
14(11), e0224182.

Nanotechnology Perceptions Vol. 20 No. S14 (2024)



Monitoring and Analysing the.... Nur Farhana Zainuddin et al. 626

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Tarekegn, A. N., Sajjad, M., Cheikh, F. A., Ullah, M., & Muhammad, K. (2023). Efficient
human gait activity recognition based on sensor fusion and intelligent stacking framework.
IEEE Sensors Journal.

Ziyad, N. M., Sharizli, A. A., Han, K. Z., Jadin, M. S., Sulaiman, N., & Rashidi, F. M. (2022).
Development of a real time wearable system for monitoring sprint running performance.
Hribernik, M., Umek, A., & Kos, A. (2022). Development of a platform for sensor systems
support in sport. Procedia Computer Science, 202, 360-366.

Ghosh, P. K., & Sundaravdivel, P. (2022, April). i-lete: An loT-based physical stress
monitoring framework for athletes. In 2022 23rd International Symposium on Quality
Electronic Design (ISQED) (pp. 1-6). IEEE.

Sharma, M., & Biros, D. (2019). Building trust in wearables for health behavior. Journal of
the Midwest Association for Information Systems (JMWAIS), 2019(2), 3.

Peart, D. J., Balsalobre-Fernandez, C., & Shaw, M. P. (2019). Use of mobile applications to
collect data in sport, health, and exercise science: A narrative review. The Journal of Strength
& Conditioning Research, 33(4), 1167-1177.

Heaney, J., Buick, J., Hadi, M. U., & Soin, N. (2022). Internet of Things-based ECG and vitals
healthcare monitoring system. Micromachines, 13(12), 2153.

Htwe, T. T., & Hlaing, K. K. (2019). Arduino based tracking system using GPS and GSM.
International Journal for Advance Research and Development, 4(8), 11-15.

Myagmarsuren Orosoo, J Chandra Sekhar, Manikandan Rengarajan and Nyamsuren
Tsendsuren, Adapa Gopi, Yousef A.Baker El-Ebiary, Prema S, Ahmed I. Taloba “Analysing
Code-Mixed Text in Programming Instruction Through Machine Learning for Feature
Extraction” International Journal of Advanced Computer Science and Applications(IJJACSA),
15(7), 2024. http://dx.doi.org/10.14569/1JACSA.2024.0150788.

Aradhana Sahu, Yousef A.Baker El-Ebiary, K. Aanandha Saravanan, K. Thilagam, Gunnam
Rama Devi, Adapa Gopi and Ahmed I. Taloba, “Federated LSTM Model for Enhanced
Anomaly Detection in Cyber Security: A Novel Approach for Distributed Threat” International
Journal of Advanced Computer Science and Applications(IJACSA), 15(6), 2024.
http://dx.doi.org/10.14569/1JACSA.2024.01506125.

Anna Gustina Zainal, M. Misba, Punit Pathak, Indrajit Patra, Adapa Gopi, Yousef A.Baker El-
Ebiary and Prema S, “Cross-Cultural Language Proficiency Scaling using Transformer and
Attention Mechanism Hybrid Model” International Journal of Advanced Computer Science
and Applications(IJACSA), 15(6), 2024. http://dx.doi.org/10.14569/1JACSA.2024.01506116.
A. Greeni, Yousef A.Baker El-Ebiary, G. Venkata Krishna, G. Vikram, Kuchipudi Prasanth
Kumar, Ravikiran K and B Kiran Bala, “BrainLang DL: A Deep Learning Approach to FMRI
for Unveiling Neural Correlates of Language across Cultures” International Journal of
Advanced  Computer  Science  and  Applications(IJACSA), 15(6),  2024.
http://dx.doi.org/10.14569/1JACSA.2024.01506114.

Taviti Naidu Gongada, Girish Bhagwant Desale, Shamrao Parashram Ghodake, K. Sridharan,
Vuda Sreenivasa Rao and Yousef A.Baker El-Ebiary, “Optimizing Resource Allocation in
Cloud Environments using Fruit Fly Optimization and Convolutional Neural Networks”
International Journal of Advanced Computer Science and Applications(IJJACSA), 15(5), 2024.
http://dx.doi.org/10.14569/1JACSA.2024.01505119.

Anushree A. Aserkar, Sanjiv Rao Godla, Yousef A.Baker El-Ebiary, Krishnamoorthy and
Janjhyam Venkata Naga Ramesh, “Real-time Air Quality Monitoring in Smart Cities using
loT-enabled Advanced Optical Sensors” International Journal of Advanced Computer Science
and Applications(IJJACSA), 15(4), 2024. http://dx.doi.org/10.14569/1JACSA.2024.0150487.
Araddhana Arvind Deshmukh, Prabhakar Kandukuri, Janga Vijaykumar, Anna Shalini, S.
Farhad, Elangovan Muniyandy and Yousef A.Baker El-Ebiary, “Event-based Smart
Contracts for Automated Claims Processing and Payouts in Smart Insurance” International

Nanotechnology Perceptions Vol. 20 No. S14 (2024)



627 Nur Farhana Zainuddin et al. Monitoring and Analysing the....

36.

37.

38.

39.

40.

41.

42.

43.

Journal of Advanced Computer Science and Applications(lIJACSA), 15(4), 2024.
http://dx.doi.org/10.14569/1JACSA.2024.0150486.

Gunnam Rama Devi, Hayder Musaad Al-Tmimi, Ghadir Kamil Ghadir, Shweta Sharma, Eswar
Patnala, B Kiran Bala and Yousef A.Baker El-Ebiary, “COOT-Optimized Real-Time
Drowsiness Detection using GRU and Enhanced Deep Belief Networks for Advanced Driver
Safety” International Journal of Advanced Computer Science and Applications(IJACSA),
15(4), 2024. http://dx.doi.org/10.14569/1JACSA.2024.0150483.

R. Stella Maragatham, Yousef A. Baker El-Ebiary, Srilakshmi V, K. Sridharan, Vuda
Sreenivasa Rao and Sanjiv Rao Godla, “Enhancing HCI Through Real-Time Gesture
Recognition with Federated CNNs: Improving Performance and Responsiveness”
International Journal of Advanced Computer Science and Applications(IJACSA), 15(4), 2024.
http://dx.doi.org/10.14569/IJACSA.2024.0150489.

Tripti Sharma, Desidi Narsimha Reddy, Chamandeep Kaur, Sanjiv Rao Godla, R. Salini,
Adapa Gopi and Yousef A.Baker El-Ebiary, “Federated Convolutional Neural Networks for
Predictive Analysis of Traumatic Brain Injury: Advancements in Decentralized Health
Monitoring” International Journal of Advanced Computer Science and Applications(IJACSA),
15(4), 2024. http://dx.doi.org/10.14569/IJACSA.2024.0150494.

Kambala Vijaya Kumar, Y Dileep Kumar, Sanjiv Rao Godla, Mohammed Saleh Al Ansari,
Yousef A.Baker El-Ebiary and Elangovan Muniyandy, “Enhancing Water Quality Forecasting
Reliability Through Optimal Parameterization of Neuro-Fuzzy Models via Tunicate Swarm
Optimization”  International  Journal of Advanced Computer Science and
Applications(IJACSA), 15(3), 2024. http://dx.doi.org/10.14569/1JACSA.2024.01503110.
Belal Alifan, Mokhairi Makhtar, Yousef A. Baker El-Ebiary; A review study of electronic
health care systems in Jordan. AIP Conf. Proc. 22 March 2024; 2816 (1): 180002.
https://doi.org/10.1063/5.0177566.

Taviti Naidu Gongada, Amit Agnihotri, Kathari Santosh, Vijayalakshmi Ponnuswamy,
Narendran S, Tripti Sharma and Yousef A.Baker El-Ebiary, “Leveraging Machine Learning
for Enhanced Cyber Attack Detection and Defence in Big Data Management and Process
Mining” International Journal of Advanced Computer Science and Applications(IJACSA),
15(2), 2024. http://dx.doi.org/10.14569/1JACSA.2024.0150266.

Franciskus Antonius Alijoyo, Taviti Naidu Gongada, Chamandeep Kaur, N. Mageswari, J.C.
Sekhar, Janjhyam Venkata Naga Ramesh, Yousef A.Baker El-Ebiary, Zoirov Ulmas,
Advanced hybrid CNN-Bi-LSTM model augmented with GA and FFO for enhanced cyclone
intensity forecasting, Alexandria Engineering Journal, Volume 92, 2024, Pages 346-357, ISSN
1110-0168, https://doi.org/10.1016/j.aej.2024.02.062.

V Moses Jayakumar, R. Rajakumari, Kuppala Padmini, Sanjiv Rao Godla, Yousef A.Baker
El-Ebiary and Vijayalakshmi Ponnuswamy, “Elevating Neuro-Linguistic Decoding:
Deepening Neural-Device Interaction with RNN-GRU for Non-Invasive Language Decoding”
International Journal of Advanced Computer Science and Applications(IJACSA), 15(2), 2024.
http://dx.doi.org/10.14569/1JACSA.2024.0150233. 5570.

Nanotechnology Perceptions Vol. 20 No. S14 (2024)



