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Abstract—The "E-Glove nurse calling system™ is an
innovative project designed to enhance healthcare
monitoring and communication. The system integrates
temperature, heartbeat, and SpO2 sensors to
continuously monitor vital health parameters. These
parameters are displayed in real-time on an LCD screen
for immediate observation. Additionally, the system
includes flux sensors on each finger, enabling patients to
send predefined messages through hand gestures. The
Arduino Uno microcontroller serves as the central
processing unit, collecting data from the sensors and
controlling the display and communication functions. An
10T application complements the system by providing
remote access to the sensor data and enabling caregivers
to monitor the patient’'s health status from anywhere.
This system offers a convenient and efficient method for
monitoring vital signs and communicating basic needs,
especially beneficial for patients with limited mobility or
communication abilities. The project aims to improve
patient care by providing caregivers with timely and
accurate health information, thereby facilitating prompt
intervention when necessary. Overall, the "'Smart Health
Monitoring System with Gesture-Based Communication®
represents a significant advancement in healthcare
technology, with the potential to enhance the quality of
life for patients and caregivers alike.

Keywords— WNCS, Arduino uno, loT

I. INTRODUCTION

In the rapidly changing world, the requirement for
remote healthcare solutions has reached an
unprecedented level, especially for individuals with
limited mobility or communication capabilities. In
response to this urgent need, the "Smart Health
Monitoring System with Gesture-Based
Communication” emerged as a groundbreaking project
poised to revolutionize the way healthcare monitoring
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and communication are delivered. This system
incorporates a diverse range of sensors and
communication technologies to create a comprehensive
and user-friendly platform. Key components of the
system include temperature, heartbeat, and SpO2
sensors that continuously monitor vital health
parameters with precision and reliability. The data
collected by these sensors is displayed on an LCD
screen in real-time, providing patients and caregivers
with immediate access to critical health information.
The "E-Glove nurse calling system with Gesture-Based
Communication™ also stands out due to its innovative
incorporation of  gesture-based communication
capabilities. By using flux sensors placed on each
finger, patients can communicate predefined messages
through simple hand gestures. This intuitive interface
not only simplifies communication but also empowers
individuals with limited verbal or motor skills to
express their needs and concerns effectively. The
Arduino Uno microcontroller serves as the central
processing unit responsible for collecting data from the

sensors and coordinating the display and
communication  functions. With its advanced
algorithms and efficient processing power, the

microcontroller ensures smooth operation and real-time
responsiveness, enhancing the overall user experience.
Complementing the system's hardware components is
an loT application that extends its functionality beyond
physical boundaries. By providing remote access to the
sensor data, caregivers can monitor the patient's health
status and receive alerts or notifications from anywhere
with an internet connection. This unparalleled
accessibility not only fosters proactive healthcare
management but also offers peace of mind to patients
and their loved ones, knowing that their well-being is
continuously monitored and supported.
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In essence, the "Smart Health Monitoring System with
Gesture-Based ~ Communication™  represents  a
monumental leap forward in healthcare technology. By
seamlessly integrating innovative sensor technologies
with user-friendly communication interfaces, this

system has the potential to significantly enhance patient

care and quality of life for individuals with diverse
healthcare needs. Its versatility, reliability, and user-
centric design underscore its transformative impact on
the healthcare landscape, paving the way for a more
accessible, inclusive, and effective approach to
healthcare monitoring and communication.

Il. LITERATURE REVIEW

Mrs.D.Radhika,M.Varsha,R.Vivedha,S.Yogasri
[2032] said that, in hospitals, every patient may
require immediate emergency assistance at
unpredictable times. Traditionally, hospitals allocate a
certain number of nurses to a corresponding number
of patients. However, it becomes nearly impossible to
monitor each individual patient when the patient count
increases or during physician and nurse shortages.
Thus, the introduction of the Wireless Nurse Call
System (WNCS) aims to detect patients in danger or
in need of immediate treatment or aid, thereby aiding
in preventing and treating them promptly.This project
focuses on designing a system capable of allowing
patients to call for help in case of emergency using
hand gestures. The system utilizes a hand glove that
enables the specified gestures mentioned previously.
It incorporates an Arduino microcontroller and
transmitting device at the patient's end, and a receiver
with an LCD monitoring display at the nurse's end.
When a patient requires assistance, signals are sent to
the nurse's end receiver, and the patient's condition is
displayed as requiring attention.

Uichin Lee, Yunhee Ku, Chanhee Lee, Youngji
Koh[2023] Said to be crucial, mental health care and
monitoring have garnered increasing attention in
recent years. Concurrently, advancements in smart
home sensing technology offer promising avenues for
more effective monitoring of individuals' mental well-
being within the comfort of their homes. While prior
research has demonstrated the potential of utilizing
sensor data from smart homes for mental health
monitoring, there remains a notable gap in
understanding how to effectively leverage smart home
data visualization to empower individuals in
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comprehending the interplay between their daily
behaviors and mental health status.This poster
introduces a case study centered on data visualization
for mental health monitoring within a smart home
environment. Our web-based application serves as a
platform for users to explore their self-reported
mental health states alongside their home activities,
thereby facilitating the visualization of correlations
between these factors. By fostering a deeper
understanding of how everyday activities relate to
mental health, our visualization tool aims to empower
individuals to take proactive steps towards improving
their well-being.

I Wayan Mustika, Fitri Yuli Zulkifli, A’isya Nur
Aulia Yusuf [2018]concluded In Indonesia has
relatively low health index compared to other
countries, which is caused by increasingly complex
disease pattern. One way to solve this problem is
using the Smart Health concept, which enables
monitoring of health condition by patient and
healthcare institutions, to prevent diseases.
Researches related to health monitoring have been
conducted. Most of them focus only on the reading
and visualization of sensor data while the data
management aspects including data storage,
processing and synchronization between system,
patients and healthcare institutions are not developed
yet. This research proposes a design of health
monitoring system named Mooble (Monitoring for
Better Life Experience), a system to monitor patient
health condition and to prevent diseases as early as
possible. Mooble consists of three subsystems: web
application, database and API design, and mobile
application on android platform. But this research will
only focus on the design and development of the
mobile application subsystem. This research consists
of three main aspects: application design,
development and testing. The system is developed
using Rational Unified Process (RUP) framework. In
the end, this research will result a mobile application
to be used by patients.

Vilas Rathod, Hemlata Ohal, Mrunal Fatangare[2023]
Conclusively, the imperative for smart healthcare
solutions emerges as paramount, addressing the
pressing need for continuous monitoring, particularly
for individuals requiring sustained medical attention
beyond the confines of hospital settings. This urgency
is accentuated in rural regions, where the proximity to
specialized medical facilities is scarce, necessitating
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seamless communication channels between local clinics
and urban hospitals to ensure timely interventions and
coordinated care for patients.To address this critical
gap, the study sets forth the development of a smart,
sensor-based health observer system poised to
revolutionize remote patient monitoring. At the heart of
this innovation lies the integration of biomedical
sensors, meticulously engineered to interface with a
Wi-Fi module controller. This synergy enables the
acquisition and transmission of vital patient data,
culminating in its vivid portrayal on an LCD or serial
monitor interface. Yet, the transformative potential of
this system extends beyond mere data visualization.
Recognizing the omnipresence and accessibility of
smartphones, the study ingeniously leverages SMS
technology to disseminate real-time health updates
directly to concerned parties. By transcending the
confines of traditional monitoring mechanisms, this
approach democratizes access to crucial health
information, empowering family members and
caregivers with actionable insights into their loved ones'
well-being. Moreover, the system's relevance is
underscored by its efficacy in catering to the demanding
lifestyles of modern society. Amidst the incessant flurry
of daily commitments, the ability to remotely monitor
patients' health status offers a reprieve, alleviating the
burdens associated with routine health checks. Notably,
this convenience assumes heightened significance in
safeguarding the health of elderly individuals, for
whom proactive monitoring serves as a bulwark against
potential medical emergencies. In essence, the
envisioned smart healthcare solution epitomizes a
paradigm shift in patient care, transcending
geographical barriers and temporal constraints to
deliver proactive, personalized healthcare experiences.
By seamlessly amalgamating sensor technology with
ubiquitous communication platforms, it heralds a new
era of healthcare delivery characterized by accessibility,
efficacy, and above all, a steadfast commitment to
improving patient outcomes.

Adwaith Sreedher, Nehaa Pravin, Haritha Nair, Prabha.
P Lakshmi[2022]Concluded to be paramount, smart
health monitoring devices represent a pivotal
advancement in healthcare, offering enhanced health
management and monitoring capabilities while
furnishing clinicians with precise medical data for
expedited diagnosis and optimized treatment planning.
This project endeavors to materialize this vision
through the creation of a functional prototype tailored
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specifically for geriatric health monitoring, leveraging
a suite of sensors to detect vital signs anomalies and
promptly dispatch alert messages to both medical
practitioners and family members.Central to the design
of this smart health monitoring system are an array of
sensors meticulously selected to comprehensively
capture the nuances of geriatric health. These include a
heartbeat sensor, a GSR sensor for stress detection, a
temperature sensor, and an accelerometer sensor
serving dual purposes of fall detection and step
counting. Augmenting these sensors are additional
functionalities facilitated by a GPS tracker, Arduino
Nano microcontroller, node MCV for data
transmission, and a display interface. The operational
framework of the device is orchestrated such that
Arduino receives sensor data, which is subsequently
relayed through node MCV for transmission. Critically,
these vital sign measurements are not only transmitted
but also securely stored in the cloud, ensuring seamless
access to historical health data for both patients and
healthcare providers. Furthermore, the integration of
MATLAB with the cloud platform Thing Speak
enables the visualization of these data points as
informative graphs, facilitating comprehensive health
trend analysis. Significantly, the efficacy of this
monitoring device is corroborated by its ability to
accurately detect abnormal vital sign ranges and
promptly issue alert messages, thus exemplifying its
"smart monitoring" capabilities. Moreover, the visual
representation of vitals graphs on the Thing Speak
platform serves as a valuable tool for trend analysis and
longitudinal health monitoring. However,
notwithstanding its efficacy, the device's form factor
poses a notable constraint, necessitating a refinement to
accommodate patients' comfort requirements. The
envisioned evolution entails the miniaturization of the
device, enabling seamless integration into wearable
enclosures for continuous health monitoring without
encumbering the wearer.In summation, while the
current iteration of the smart health monitoring device
demonstrates commendable functionality and efficacy,
the potential for further enhancements is apparent. An
optimized version holds the promise of empowering
patients with comfortable and unobtrusive health
management capabilities, thus fostering a paradigm
shift towards proactive and personalized healthcare
delivery
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I11.PROPOSED SYSTEM

The "E-Glove nurse calling system™ addresses the
limitations of existing healthcare monitoring systems
by integrating a comprehensive suite of sensors and
communication technologies to transform the
monitoring process. This cutting-edge system monitors
vital signs like temperature, heartbeat, and SpO2 in real-
time, displaying the information on an LCD screen and
through a specialized 10T application.

Additionally, the system's integration of flux sensors on
each finger adds a novel aspect to patient care. These
sensors enable patients to send predefined messages
using simple hand gestures, significantly enhancing
communication capabilities. This intuitive interaction
method ensures that patients can express their needs and
concerns without depending on traditional methods.

A key principle of the proposed system is its dedication
to being user-friendly, economical, and widely
accessible.

Focusing on these factors, the system aims to make
healthcare monitoring more democratic and available to
broader populations. This comprehensive approach not
only guarantees detailed tracking of vital signs but also
promotes uninterrupted communication between
patients and healthcare providers.

In essence, the "E-Glove nurse calling system” signifies
a transformative development in healthcare technology,
designed to improve patient care and facilitate
communication within medical environments.

Bl

Figure 3.1 Block Diagram of the system.
IV.METHODOLOGY

The implementation of the "E-Glove nurse calling
system" requires a structured approach to create a
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comprehensive healthcare monitoring and
communication solution. The following steps outline
the process: Initially, a thorough requirement analysis
is conducted, which involves examining the needs of
both patients and healthcare providers. This includes
understanding regulatory standards and any specific
requirements relevant to healthcare technology. After
the requirement analysis, the appropriate sensors are
chosen and integrated into the design. Sensors that
monitor vital signs, such as temperature, heartbeat, and
Sp0O2, are selected based on their reliability and
compatibility with wearable technology. In addition,
flux sensors that detect hand gestures are identified and
integrated into the e-glove. Once the sensors have been
selected, hardware development commences. This
involves designing the e-glove and the necessary
circuitry and components for data collection and
processing. The hardware is designed to be compact,
lightweight, and comfortable for the wearer.
Concurrently, software development is initiated to
interface with the sensors, process the collected data,
and present it in real-time on an LCD screen. An
accompanying loT application is also developed to
enable remote monitoring and communication
capabilities. A crucial component of the system is the
development of a gesture recognition algorithm. This
algorithm empowers the e-glove to recognize
predefined hand gestures made by the wearer, thereby
promoting intuitive communication. The user interface
design follows, focusing on creating user-friendly
displays and controls for both the LCD screen on the e-
glove and the loT application. The objective is to ensure
that users can easily comprehend vital sign data and
communicate effectively. After developing the
hardware and software components, they are integrated
into a functional prototype of the e-glove nurse calling
system. Thorough testing is conducted to confirm
performance and user experience, with adjustments
made as needed based on feedback. Following
successful testing, a pilot deployment of the system is
carried out in a real-world healthcare setting. This
allows for further evaluation of its effectiveness and
identification of any additional refinements that may be
needed before full-scale deployment.

V. RESULT

The "E-Glove nurse calling system™ represents a major
leap forward in healthcare technology. By combining
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state-of-the-art ~ sensors and communication
technologies, this system offers a comprehensive
solution for monitoring vital signs and fostering
seamless communication between patients and
healthcare providers.

With real-time monitoring of critical signs such as
temperature, heart rate, and SpO2, healthcare
professionals are equipped with valuable data that
allows them to make well-informed decisions about
patient care. In addition, the system's incorporation of
flux sensors on each finger enables patients to convey
predefined messages through intuitive hand gestures,
enhancing communication and fostering a stronger
patient-caregiver relationship.

The user-friendly interface of the system boosts its
usability, making it easily accessible and
understandable for patients. Additionally, the system's
remote monitoring capabilities extend healthcare
accessibility, particularly benefiting patients who are
not in close proximity to monitoring equipment.
Furthermore, the system's cost-effectiveness and
customization options broaden its accessibility to a
wide range of patients with diverse healthcare needs.
Robust data security measures ensure patient privacy,
while the system's potential for research opens up
opportunities for further advancements in healthcare
practices.

In essence, the "Smart Health Monitoring System with
Gesture-Based Communication" holds great promise in
improving patient outcomes, strengthening caregiver
support, and driving healthcare practices forward. Its
pioneering approach sets a new standard in healthcare
technology, paving the way for future innovations and
advancements in the field.

VI.CONCLUSION

In conclusion, the "E-Glove nurse calling system"
represents a significant advancement in healthcare
technology. By integrating a range of sensors and
communication technologies, the system offers a
comprehensive solution for monitoring vital signs and
facilitating communication between patients and
caregivers. The system's ability to monitor vital signs
such as temperature, heartbeat, and SpO?2 in real-time
provides valuable data for healthcare providers to make
informed decisions about patient care. Additionally, the
inclusion of flux sensors on each finger enables patients
to send predefined messages through hand gestures,
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improving communication and enhancing the patient-
caregiver relationship. The user-friendly interface of
the system makes it easy for patients to use and
understand, enhancing overall usability. Remote
monitoring capabilities further increase accessibility to
healthcare, particularly for patients who are not in close
proximity to monitoring equipment. Moreover, the
system's cost-effectiveness and customization options
make it accessible to a wider range of patients with
diverse healthcare needs. Robust data security
measures ensure patient privacy, while the system's
research potential opens up opportunities for further
advancements in healthcare practices. Overall, the
"Smart Health Monitoring System with Gesture-Based
Communication™ has the potential to improve patient
outcomes, enhance caregiver support, and advance
healthcare practices. Its innovative approach to
healthcare monitoring and communication sets a new
standard for healthcare technology, paving the way for
future innovations in the field.
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