International Journal of Scientific Research & Engineering Trends
Volume 12, Issue 3, May-Jun-2026, ISSN (Online): 2395-566X

Automated Patient Health Tracking System.

Dr.A.Ranganayakulu?, Dr.D.Satyanarayana?, Allam Lakshman?, Tadikamalla Madhav Kumar?,
Pasala Harikrishna®, Sandala Dinesh Kumar®
IProfessor & HOD, Department of ECE, Krishna Chaitanya Institute of Technology & Sciences, Markapur.
2Associate Professor, Department of ECE, Krishna Chaitanya Institute of Technology & Sciences, Markapur.
3456 Student, Department of ECE, Krishna Chaitanya Institute of Technology & Sciences, Markapur.

Abstract- Immediate diagnosis and management are crucial in preventing serious consequences for older and mobility-impaired
patients, since falls are a leading cause of injury in these populations. Using Arduino and Bluetooth, this project aims to create a
patient fall monitoring system that can detect falls in real-time and notify caregivers immediately. A microelectromechanical
system (MEMS) sensor detects abrupt and uncontrollable falls by continuously monitoring the patient's movement and assessing
changes in posture, speed, and acceleration. By analyzing sensor data, a fall detection system that is based on thresholds may
distinguish between normal activities and actual falls. The technology immediately notifies registered mobile devices over
Bluetooth and activates a buzzer alarm for local alerting the moment a fall is detected. A wide variety of fall occurrences, such
as sliding, tripping, and abrupt loss of balance, were detected with excellent sensitivity in the experiments. It was determined
that the system reliably and without noticeable delay sent emergency alerts regardless of ambient conditions like vibrations and
the range restrictions of Bluetooth. The open-source, ever-improving architecture of Arduino makes it possible to include Wi-Fi
or cellular connection for expanded coverage in future expansions. The system's ability to monitor, notify, and intervene in real-

time enhances patient safety.
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I. INTRODUCTION

Because of the increased risk of falls among the elderly and
those with mobility impairments, patient safety is a major
concern in healthcare facilities. If not caught quickly, falls may
cause severe injuries, prolonged hospital stays, and perhaps
fatal consequences. Traditional methods of surveillance depend
on human eyeballs on the ground, which isn't always possible
owing to factors like staff concentration or availability. To
improve patient safety and intervene promptly, automated fall
detection systems have become an essential tool.

A Patient Fall Monitoring System is proposed in this project.
An Arduino and Bluetooth-based system that can detect falls
with high accuracy and alert caregivers instantly. Using a 6-
axis MEMS sensor, the device provides real-time data capture
for tracking patient position changes, acceleration, and speed.
In order to detect potential falls, signal processing algorithms
extract key characteristics of abrupt motions and changes in
posture, which are then compared to predetermined thresholds.
When the Arduino microcontroller detects a fall, it processes

the incident, notifies registered mobile devices via Bluetooth,
and activates a local buzzer alarm.

System testing demonstrated a high level of accuracy in
detecting various falls, including sliding, tripping, and sudden
loss of balance. To reduce the likelihood of injuries being
undetected, alerts are sent in real-time, ensuring that caregivers
react quickly. The system provides a dependable alternative for
real-time patient monitoring, despite a few minor constraints
such as the range of Bluetooth and environmental interference.
It is anticipated that future improvements, including the
integration of Wi-Fi, would further improve dependability and
extend the range of communication. When it comes to
improving patient safety and care in both hospital and home
settings, the system is scalable, efficient, and cost-effective.

Il. RELATED WORK

Modern healthcare increasingly relies on advanced sensing and
machine learning technologies to ensure patient safety and
track their activities. Regarding ways to enhance patient safety
during imaging operations by reducing involuntary movement,
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Boujelb et al. [1] discussed motion detection with CT scanners.
Similarly, Stoica and Nitu [2] discussed how to monitor a
patient's whereabouts in real time utilizing an Internet of Things
(1oT) and radio frequency identification (RFID) system in a
healthcare setting. By optimizing wearable sensor-based fall
detection with a random forest classifier, Afuan and Isnanto [3]
enhanced fall detection, a crucial component of elder care. In
their subsequent work, Zhang et al. [4] used myoelectric signals
in conjunction with machine learning algorithms to detect
patterns of locomotion and predict the likelihood of flat falls.

This provided early warnings of potential injuries. Manoharan
et al. [5] proposed more comprehensive approaches to health
monitoring; they developed a smart healthcare box that allows
for remote vitals monitoring using an Internet of Things (I0T)
configuration. Taking indoor activity tracking a step further,
Sain et al. [6] presented TriModNet, a combination of three
prong models that can successfully track patient movement
regardless of the angle of the camera. According to Costantini
[7], who is a risk management expert, the "silver architecture"
concept—in which clinical safety precautions are explicitly
integrated into architectural designs—is crucial for the
designing of healthcare spaces. Also, in order to help
laryngectomy patients with speech intention recognition,
Musikic et al. [8] suggested a sophisticated in-ear monitoring
device that could detect lower jaw movements. Mithran et al.
[9] introduced a computationally efficient, real-time responsive
convolutional neural network (CNN) fall detection model for
use in the treatment of elderly patients. Regarding healthcare
crisis management and logistics, Chen et al. [10] proposed a
risk propagation model to simulate the dependability of
emergency logistics networks. Shanmugavadivel et al. [11]
suggested new paradigms for data security and job scheduling
in cloud-enabled wireless body area networks to enhance health
network connectivity and data security.

Hardware advancements, such as the micromachined
multilayered filters described by Mariselvam et al. [12], also
contribute to the development of more compact and efficient
medical equipment. A hybrid deep learning approach for
trustworthy cognitive radio spectrum sensing was introduced
by Sivaranjani and Vivek [13] for healthcare communication
spectrum management. Optimizing the transmission of
electroencephalogram (EEG) data across cognitive radio
networks that prioritize medical information according to
urgency level was studied by Sivaranjani et al. [14]. Finally, a
framework for healthcare logistics adaptation was developed

by Jiang et al. [15]. It had its origins in traffic flow optimization
but may be used elsewhere.

1. EXISTING METHODOLOGIES

In order to detect falls and alert caregivers, modern patient fall
monitoring systems use a variety of methodologies. Small
sensors, such gyroscopes and accelerometers, are used by most
systems to detect sudden movements, like a fall. To make the
system more portable and user-friendly, these sensors are often
integrated into wearable devices, such as smartwatches or
pendants. Apps for smartphones are used by several fall
monitoring systems.

The built-in sensors in smartphones allow them to detect falls
and alert loved ones or caregivers of any potential danger. But
depending just on phones might be awkward, especially for the
elderly who may not always carry their phones. Some state-of-
the-art devices use Wi-Fi and GPS to monitor motion patterns
even more accurately. Some researchers go so far as to use Al
to track people's gait in order to detect whether they've fallen.
Despite their potential effectiveness, these systems may be
prohibitively expensive, require extensive setup, and may even
need an internet connection.

Devices built on the Arduino platform, on the other hand, are
more customizable to each individual patient's needs, cheaper,
and simpler to operate. Therefore, Arduino-based fall
monitoring systems provide a good compromise between price,
convenience, and functionality. The infrared sensor has a
limited range, which is one of the system's constraints. This has
led to restrictions on its usage. The only ways we know about
the situation are via the emergency switches or the individual
phoning to notify us.

IV. PROPOSED METHODOLOGIES

Patient Fall Monitoring System: a buzzer, an Arduino board, a
Bluetooth module, and a micro electromechanical sensor
(MEMS). The system's essential component is the MEMS
sensor, which can identify sudden movements indicative of a
fall. The sensor will send a signal to the Arduino board
whenever it senses a fall. This information is handled by the
central processing unit (CPU) of the system, the Arduino. By
using the Bluetooth module, the Arduino promptly alerts a
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caregiver or family member of a fall by sending an alarm to a
registered cellphone number.

V. OPERATING PRINCIPLE

A. Collecting Information

Gathering information about the patient's actions and
whereabouts is an essential part of the fall detection system.
When a patient's acceleration, velocity, or posture changes,
motion sensors may detect it. To gather further information,
cameras may track patterns of visual movement if they are a
part of the system. Additional assistance with detection may be
provided by pressure sensors placed on the floor or bed surface.
These sensors can detect abrupt impacts or falls caused by
differences in pressure distribution.

Section B. Processing Signals and Extracting Features The
system processes and analyzes the signals to extract valuable
characteristics after data capture. Using signal processing, one
may determine whether the observed movement is controlled
or unexpected. It also detects whether you're getting up from a
sitting, standing, or laying down position by monitoring your
postural changes. An significant sign of a fall occurrence is
when there is a brief period of silence followed by a rapid
acceleration.

C. An Algorithm for Detecting Falls

At its core, the system is the fall detection algorithm, which
checks movement data against established limits.
Differentiating between typical everyday activities, occasional
stumbling, and actual falls need highly trained models. Because
of this, fall detection is quite accurate, with fewer false alarms
and more accurate identification of actual fall occurrences.

VI. RESULTS AND DISCUSSION

The technique for detecting falls depended on several 6-axis
accelerometer measurements that were associated with fall
features. After a simple threshold-based approach was used to
identify possible falls, the MPU processed the data further to
account for variations in distinct falling patterns and distinguish
between similar movement patterns. The Patient Fall
Monitoring System, which uses a microcontroller called
Arduino and a sensor called a MEMS (Micro-Electro-
Mechanical Systems) receiver, has shown promising results in
accurately detecting falls and promptly notifying caregivers.

The system accurately identified a wide range of fall
occurrences in testing, including sliding, stumbling, and rapid
loss of balance (Fig. 4). The Arduino Uno is a favorite among
many because of its accessibility and user-friendliness, making
it an ideal option for this project. Anyone is able to use and
modify the software and hardware components since it is an
open-source platform. Its versatility makes it useful for a wide
range of applications, one of which is fall monitoring. By
functioning alone or combining with other devices, the system
provides a broad array of potential uses. This fall detector is
powered by an Arduino board and a micro-electrical
mechanical sensor. When it senses a fall, it will send a message
to the phone number you provided over Bluetooth. The
technology includes a buzzer that provides immediate audible
feedback. The gadget is ideal for elder care and emergency
response systems due to its small size and high effectiveness; it
can be programmed using an Arduino IDE. The technology is
cost-effective and highly reliable for fall detection in real-time.

Essential fall signals, such as sudden changes in acceleration
and tilt, were effectively caught by the MEMS sensor. This
allowed the Arduino to read the data and set off alerts with
almost no lag time. In cases when prompt assistance from a
caregiver is critical, the Bluetooth module's capacity to
consistently notify registered numbers of impending falls
further demonstrates its usefulness as an emergency
communication channel. However, there were a few issues with
the performance test as well. The accuracy of the system could
be compromised by outside influences, such as superfluous
vibrations or the improper placement of sensors. In addition, if
the intended devices are located in a different room than the
Bluetooth module, the fall alerts could not reach
them.positioned at an inappropriate distance from the client.
Incorporating a buzzer into a local alarm system allowed us to
circumvent these limitations by immediately alerting anybody
in the vicinity with an audible alarm. This added another layer
of protection by ensuring that help would be accessible in the
event that mobile alarms were inoperable. In order to overcome
the range constraint, future research may focus on enhancing
communication functionalities by the integration of Wi-Fi or
cellular modules. The open-source nature of the Arduino
platform also allows for rapid iteration of systems in response
to feedback from users and advances in technology.

The proposed system's main benefits are: First, the ability to
track patients' falls in real time, which would let caretakers
respond swiftly and perhaps prevent serious injuries. 2.
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Continuously tracking the whereabouts of patients, ensuring
their safety at all times, even when medical personnel are few.
3. Significant reduction in the likelihood of unrecognized falls,
particularly for individuals with limited mobility or who are
old. Fourth, alerting caregivers right away, which improves
emergency response and decreases response time. One caveat
to bear in mind is that sudden, non-harmful motions (such
stretching or repositioning) might sometimes trigger false fall
alarms, leading to needless interventions.

VIl. CONCLUSION

In conclusion, the Patient Fall Monitoring System exemplifies
the proper way to identify and report falls; it was built using
Arduino and MEMS sensors. Its low price, reliability, and ease
of use make it a valuable tool for enhancing safety and
providing caregivers and patients with a sense of calm.
Additional study and development might potentially increase
the system's effectiveness, solidifying its position as an
essential part of fall prevention strategies in healthcare and
residential facilities.
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