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Abstract—The advent of the Internet of Things (10T) has
revolutionized healthcare, enabling real-time monitoring
and assistance for patients with mobility challenges. This
research presents the design and implementation of an
loT-based personalized patient assistant system using an
MPUG6050 gyroscope and accelerometer sensor and a
NodeMCU microcontroller to track three-axis hand
movements. The system is tailored for individuals with
limited mobility or requiring motion-based assistance.
The MPUG6050 sensor captures precise hand movement
data across three axes (X, Y, Z), which is processed by
the NodeMCU and transmitted via Wi-Fi to the Blynk
platform. Through the Blynk mobile application,
caregivers or medical personnel receive real-time pop-up
notifications whenever specific hand movements are
detected, such as gestures indicating a need for
assistance. The proposed system is cost-effective,
scalable, and user-friendly, offering significant
improvements in patient care and monitoring.
Experimental results demonstrate the system’s accuracy
in detecting predefined hand gestures and its efficiency
in delivering timely alerts, highlighting its potential for
broader applications in personalized healthcare and
assistive technologies.

Index Terms—IoT, Patient Assistant System, MPU6050,
NodeMCU, Three-Axis Movement Detection, Gesture
Recognition, Blynk Platform, Real-Time Monitoring,
Assistive Technology, Healthcare 10T, Motion Tracking,
Remote Patient Care

I. INTRODUCTION

The integration of the Internet of Things (IoT) into
healthcare has revolutionized how patients are
monitored and assisted. loT-based systems enable
seamless connectivity between medical devices and
caregivers, allowing for real-time monitoring,
personalized care, and enhanced quality of life for
patients with mobility challenges. Among these
advancements, gesture-based assistive technologies
have emerged as a promising solution for individuals
who require non-verbal ways to communicate their
needs. By leveraging loT-enabled sensors and
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platforms, these systems can detect movements and
gestures, providing timely notifications to caregivers
or healthcare providers. This research focuses on the
development of a personalized patient assistant system
that uses an MPUG6050 sensor and NodeMCU
microcontroller to detect three-axis hand movements.
The MPUG6050 sensor combines a gyroscope and
accelerometer to track precise hand movements along
the X, Y, and Z axes. The NodeMCU, an affordable
and Wi-Fi-enabled microcontroller, processes this
motion data and sends alerts via the Blynk platform.
This allows caregivers or medical personnel to receive
immediate pop-up notifications on their mobile
devices when specific hand movements, such as
predefined gestures, are detected. The proposed
system is designed to address the limitations of
traditional patient monitoring systems, which often
rely on more expensive or cumbersome technologies.
By focusing on affordability, scalability, and ease of
use, the system offers a practical solution for
individuals with limited mobility or speech
impairments. The ability to communicate needs
through simple hand gestures reduces the dependency
on physical assistance, fostering greater independence
for patients. Furthermore, the system's reliance on
widely available components such as the MPU6050
and NodeMCU ensures its accessibility to a broad
audience, including those in resource-constrained
settings. This paper explores the design,
implementation, and performance of the loT-based
patient assistant system. Experimental results
demonstrate the system's accuracy in detecting
predefined hand movements and its reliability in
delivering real-time alerts through the Blynk platform.
The findings highlight the potential for this system to
transform patient care, making it more responsive,
efficient, and tailored to individual needs. This
research contributes to the growing body of
knowledge in loT-based healthcare and underscores
the importance of developing cost-effective, user-
friendly assistive technologies.
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Il. LITERATURE REVIEW

Al-Sarawi et al. (2017) provide a comprehensive
review of 10T communication protocols, identifying
the crucial role of reliable and efficient
communication in loT-based healthcare applications.
The study highlights key protocols such as MQTT,
CoAP, and Bluetooth Low Energy (BLE), which are
pivotal for enabling seamless communication between
sensors, actuators, and cloud platforms in real-time
patient monitoring systems. These protocols form the
backbone of loT frameworks, ensuring low power
consumption and reliable data transfer in paralyzed
patient assistant systems.

Patil and Bhole (2019) propose an loT-based patient
health monitoring system using ESP8266 and
Arduino, which emphasizes the practicality and
affordability of 10T solutions. Their work focuses on
continuous health parameter monitoring, such as heart
rate and body temperature, using loT sensors and
cloud-based applications for real-time data access. The
integration of ESP8266 offers a lightweight, cost-
effective solution for wireless communication, making
it highly applicable in developing systems to assist
paralyzed patients through gesture-based control or
sensor feedback mechanisms.

In a broader context, Islam et al. (2015) present a
comprehensive survey on loT in healthcare, exploring
applications ranging from remote monitoring to
chronic disease management. The study underscores
the importance of scalability, data security, and real-
time analytics in loT healthcare solutions. These
considerations are crucial for ensuring that systems
assisting paralyzed patients are both reliable and
adaptable to varying patient needs, with features such
as secure data transmission and responsive control
interfaces.

Rana and Barathi (2020) propose a real-time gesture
recognition system using MPU6050 sensors and 10T
to assist disabled patients. This system utilizes motion
sensors to interpret hand movements and trigger
corresponding actions, offering a promising approach
for hand assistance in paralyzed patients. The real-
time gesture recognition mechanism enables patients
to control devices or communicate simple commands,
significantly improving their quality of life.

Gupta and Agarwal (2021) explore the
implementation of 10T in healthcare to enhance patient
assistance, focusing on the use of wearable devices,
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cloud platforms, and mobile applications. Their work
emphasizes the importance of user-centric design and
interoperability in 0T systems, ensuring that solutions
are easy to use and integrate with existing healthcare
infrastructure. This aligns to create intuitive and
responsive systems for paralyzed patients.

Lastly, Blynk IoT Platform (n.d.) offers a practical
solution for connecting loT devices and managing
them through a centralized platform. Blynk’s
customizable dashboard, real-time notifications, and
seamless integration with hardware like Arduino and
ESP8266 make it an ideal choice for developing and
deploying loT-based patient assistant systems. Its
mobile app allows caregivers and patients to monitor
and control devices remotely, ensuring continuous
support and improved patient care.

I11. METHODOLOGY

The proposed l10T-based personalized patient assistant
system is designed to detect hand movements using
the MPUB050 sensor, process the data using a
NodeMCU microcontroller, and deliver real-time
notifications via the Blynk platform. The system
comprises three main components: motion sensing,
data processing and transmission, and notification
delivery. This section outlines the methodology used
to design and implement the system in a structured
manner.

Hardware Setup:

The hardware setup begins with the integration of the
MPUG050 sensor and the NodeMCU microcontroller.
The MPUG6050 is capable of measuring accelerations
and angular velocities along the X, Y, and Z axes,
which are essential for detecting hand movements.
The sensor is connected to the NodeMCU via the 12C
communication protocol. The NodeMCU, with its
built-in Wi-Fi module, serves as the central processing
unit, collecting motion data from the MPU6050 and
transmitting it to the Blynk cloud. A portable power
supply is used to ensure the system's mobility and
usability for the patient.

Software Development:

The system’s software is developed in two parts:
firmware for the NodeMCU and the Blynk application
interface. The firmware is written in Arduino IDE,
where the MPUG050 library is used to initialize the
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sensor and calibrate it for accurate motion data. The
NodeMCU processes the raw data from the MPU6050
and applies a gesture recognition algorithm to classify
specific hand movements. The recognized gestures are
mapped to predefined events, such as a request for
assistance, which triggers notifications. On the Blynk
platform, a user-friendly interface is created for
caregivers. The interface includes real-time pop-up
notifications and visualizations of motion data. The
NodeMCU is programmed to establish a secure Wi-Fi
connection, transmit data to the Blynk cloud, and send
alerts when specific gestures are detected.

Gesture Recognition Algorithm:

A gesture recognition algorithm is implemented to
identify specific hand movements from the three-axis
motion data. The algorithm preprocesses the raw data
using filtering techniques to remove noise and
stabilize measurements. Threshold-based detection is
used to identify gestures, which are characterized by
distinct patterns of acceleration and angular velocity
along the three axes. For instance, a wave or tilt
gesture is recognized by analyzing peaks and
directional changes in the motion data. These gestures
are predefined and customized based on patient needs.

System Testing and Validation:

The system is tested in both controlled and real-world
scenarios to ensure accuracy and reliability. In the
controlled setup, various hand gestures are performed
to evaluate the gesture recognition algorithm's
precision. The system's ability to transmit real-time
alerts via the Blynk platform is validated by
monitoring response times and notification accuracy.
Additionally, usability tests are conducted with
caregivers to assess the interface's effectiveness in
delivering timely and clear alerts. The collected data is
analyzed to refine the gesture recognition algorithm
and improve the overall system performance.

This methodology ensures the development of a
robust, cost effective, and scalable solution for
personalized patient assistance. The combination of
advanced motion sensing, efficient data processing,
and real-time notifications makes the system suitable
for various healthcare applications.
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(Fig 1. Circuit diagram of PARALYSED
PATIENT HAND ASSISTANT SYSTEM)

IV. RESULT

The proposed loT-based paralyzed patient hand

assistant system successfully detects hand motion and

gesture using the MPUG6050 accelerometer and

gyroscope sensor. The system is integrated with

ESP8266, which facilitates real-time data transmission

to a cloud-based platform and sends alerts to the

primary caretaker via mobile notifications. The

following key results were observed during testing:

1. Motion Detection Accuracy
The system demonstrated a 95% accuracy in
detecting predefined gestures. Movements such as
tilting, raising, or rotating the hand were
consistently recognized by the MPU6050 sensor,
ensuring reliable gesture recognition.

2. Response Time
The average response time from motion detection
to notification delivery was measured at less than
2 seconds. This quick response ensures that
caretakers are alerted promptly in case of any
significant hand movement, enabling immediate
attention.

3. Notification Delivery
Notifications were successfully delivered to the
primary caretaker’s mobile device through the
Blynk IoT platform. The real-time notifications
included details about the detected gesture,
allowing the caretaker to understand the context
and respond accordingly.

4. Power Consumption
The system was designed to operate with minimal
power consumption. The ESP8266’s deep-sleep
mode reduced overall power usage, making it
suitable for continuous operation over extended
periods without frequent battery replacements.

5. System Reliability and Connectivity
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Continuous testing of the system revealed stable
Wi-Fi connectivity with minimal data loss during
transmission.  The  ESP8266  effectively
maintained a consistent connection to the cloud
platform, ensuring uninterrupted monitoring and
notification services.
6. User Feedback and Usability

Initial user feedback from testing indicated that
the system is easy to set up and operate. The
mobile app interface, powered by Blynk, provided
an intuitive experience for monitoring and
managing alerts.

V. FUTURE SCOPE

Enhanced Gesture Recognition:

Future iterations of the system could integrate machine
learning algorithms to improve the accuracy and
adaptability of gesture recognition. By training models
on a larger dataset of hand movements, the system
could identify more complex gestures and customize
its responses to individual users. This would enhance
its usability for patients with diverse needs, such as
those requiring fine motor skill monitoring or
rehabilitation.

Integration with Additional Sensors:

While the MPUG050 is effective for three-axis motion
detection, integrating additional sensors such as flex
sensors, pressure sensors, or electromyography
(EMG) sensors could expand the system’s capabilities.
For instance, flex sensors could detect finger
movements, while EMG sensors could analyse muscle
activity, enabling the system to support patients with
neurological disorders or motor impairments more
effectively.

Al-Driven Data Analytics:

Incorporating artificial intelligence and cloud-based
analytics could enable the system to perform
predictive analysis and anomaly detection. For
example, the system could analyze patterns of motion
data to predict potential health risks, such as tremors
in Parkinson’s patients or early signs of a stroke. This
predictive capability would provide a proactive layer
of care, allowing caregivers to intervene before
emergencies occur.

Multimodal Communication:

In addition to pop-up notifications on mobile devices
via the Blynk platform, the system could support
multimodal communication methods. Examples

1IJIRT 175637

include voice alerts, integration with smart home
devices (e.g., lights or alarms), or haptic feedback to
ensure notifications reach caregivers promptly, even in
noisy or distracting environments.

Scalability and Remote Monitoring:

Future developments could focus on scaling the
system for remote healthcare applications. By
integrating it with cloud-based healthcare platforms,
the system could enable physicians and caregivers to
monitor multiple patients simultaneously from any
location. This would be particularly beneficial for
eldercare, home healthcare, and telemedicine services.
Wearable and Compact Designs:

The system could be miniaturized into a wearable
device such as a wristband or glove, making it more
user-friendly and less obtrusive. This wearable version
could include features like long-lasting batteries,
wireless charging, and waterproofing to improve
usability and durability in everyday settings.

Global Accessibility and Customization:

To make the system accessible in resource-constrained
regions, future designs could focus on cost reduction
through open-source development and energy efficient
components. Furthermore, the system could be
customized to accommodate cultural or language
differences, enabling notifications and interfaces to be
adapted for global use.

V1. CONCLUSION

The development of an loT-based personalized patient
assistant system using the MPUGB050 sensor,
NodeMCU, and Blynk platform demonstrates a
practical and effective solution for improving patient
care and communication. By detecting three-axis hand
movements and providing real-time notifications, the
system empowers patients with limited mobility or
communication abilities to express their needs
independently. The integration of affordable
hardware, user-friendly software, and real-time alert
mechanisms ensures accessibility and scalability,
making it suitable for diverse healthcare applications.
The system's success in detecting gestures and
delivering timely alerts underscores its potential as a
cost-effective assistive technology. Future
advancements in gesture recognition, sensor
integration, and wearable designs could further
enhance its functionality, transforming the way
healthcare is delivered to patients with special needs.
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