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ABSTRACT

The Home-Based Telemedicine
System using Raspberry Pi is an
affordable and efficient healthcare
monitoring solution designed for remote
patient supervision. The system utilizes
Raspberry Pi as the central processing
unit and integrates medical sensors to
monitor vital health parameters in real
time. Sensors such as temperature, heart
rate, blood oxygen level, and blood
pressure sensors continuously collect
patient data. The acquired information is
processed and transmitted through the
internet to healthcare professionals for
analysis. The system supports remote
monitoring, video consultation, and
automatic alert generation during
abnormal health conditions. Patient
records can be stored in cloud databases
for easy access by doctors. This solution

reduces the need for frequent hospital

accessibility. It is particularly beneficial
for elderly people and patients with
chronic illnesses. The low power

consumption and networking capabilities

of Raspberry Pi make the system highly
reliable. Overall, the proposed system
provides a scalable, user-friendly, and

cost-effective telemedicine platform.

Keywords: Raspberry Pi, Telemedicine,
Remote Patient Monitoring, 10T, Heart
Rate Sensor, DHT11 Sensor, Healthcare
System, Cloud Storage, Medical Sensors,

Real-Time Monitoring.
INTRODUCTION

Telemedicine has become an
important technology in modern healthcare
systems due to the growing demand for
remote patient monitoring and medical
healthcare

consultation. Traditional

visits and improves healthcare methods require patients to visit hospitals
frequently, which can be inconvenient,
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expensive, and time-consuming. Elderly
individuals and patients with chronic
diseases often need continuous health
supervision, making remote healthcare
solutions essential. The Home-Based
Telemedicine System using Raspberry Pi
provides an effective method for
monitoring patient health conditions from
home. Raspberry Pi serves as the central
controller that collects and processes data
from various medical sensors. The system
integrates temperature sensors, heart rate
sensors, and motion detection sensors to
monitor important health parameters. Real-
time health information is displayed and
transmitted to healthcare professionals
through  internet  connectivity.  The
collected data helps doctors evaluate
patient conditions remotely and provide
timely medical advice. The system also
supports emergency alerts when abnormal
health conditions are detected. Continuous
monitoring ensures early detection of
potential health risks and improves patient

safety.
LITERATURE SURVEY

Recent advancements in embedded
systems and 10T technologies have
healthcare

significantly improved

monitoring applications. Various
researchers have developed Raspberry Pi-

based health monitoring systems for
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continuous patient supervision. Many
studies focus on real-time monitoring of
body temperature, heart rate, and ECG
signals using medical sensors. Researchers
have integrated cloud computing platforms
to enable remote access to patient health
records. Several healthcare systems use
alert mechanisms to notify caregivers
when abnormal conditions occur. loT-
based monitoring solutions allow doctors
to monitor patients remotely and provide
immediate medical assistance. Studies
have shown that Raspberry Pi is a cost-
effective and flexible platform for
healthcare applications. Researchers have
also implemented machine learning
algorithms to improve disease prediction
and abnormality detection. Accelerometer
sensors such as ADXL have been used for
fall detection and movement monitoring in
elderly patients. Wireless communication
technologies like Wi-Fi and Bluetooth
have  enhanced data  transmission
capabilities. LCD displays and mobile
dashboards

visualization of patient information.

provide user-friendly

EXISTING SYSTEM

The existing healthcare monitoring
systems primarily depend on traditional
hospital-based methods and standalone
electronic devices. Patients are required to

visit hospitals regularly for health
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checkups and diagnosis. This process is
often expensive, time-consuming, and
inconvenient. Some electronic monitoring
devices measure individual parameters
such as body temperature or heart rate.
However, these  devices  operate
independently and do not provide
integrated monitoring. Earlier loT-based
systems use microcontrollers like Arduino
with limited processing capabilities. Most
existing systems monitor only a few health
parameters at a time. Continuous
monitoring is generally unavailable,
making it difficult to detect emergencies
quickly. Many systems lack intelligent
alert mechanisms and fall detection
features. Remote access to patient data is
also limited in conventional monitoring
solutions. Therefore, existing systems do
not provide a complete and efficient
telemedicine platform for comprehensive

healthcare management.
PROPOSED SYSTEM

The proposed Home-Based
Telemedicine System uses Raspberry Pi to
provide continuous and automated health
monitoring. Multiple sensors are integrated
to collect patient health data in real time.
The DHT11 sensor measures temperature
while the heart rate sensor monitors pulse
rate. An ADXL sensor is used to detect
body movement and fall conditions.

Raspberry Pi processes all collected data

Vol. 22, No. 2(2), 2026

and compares it with predefined threshold
values. Whenever abnormal conditions are
detected, an alert is generated immediately
through a buzzer. The system also displays
health information on an LCD screen for
user convenience. Data can be transmitted
to healthcare professionals using internet
connectivity. The system supports remote
monitoring and timely medical
intervention. Overall, the proposed system
provides a reliable, low-cost, and user-

friendly telemedicine solution.

ARCHITECTURE

'SR
RASPBERRY
PI
HEART RATE
SENSOR

Fig: 1 Architecture of Smart Home
Automation System Using Raspberry Pi

The architecture of the Home-Based
Telemedicine System consists of Raspberry
Pi, medical sensors, display units, and
communication modules. Raspberry Pi
functions as the central processing unit of
the system. The DHT11 sensor measures
temperature and humidity values. A heart

rate sensor continuously monitors the
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ADXL

accelerometer sensor detects movement

patient's  pulse rate. The

and fall conditions. Sensor data is collected
and transmitted to Raspberry Pi through
GPIO interfaces. The

information is displayed on an LCD screen

processed

in real time. A Dbuzzer is connected to
provide emergency alerts during abnormal
situations. Internet connectivity enables
data transmission to healthcare providers
and cloud platforms. The architecture
supports continuous monitoring, data
storage, and remote healthcare services

efficiently.
MEDHOLOGY DISCRIPTION

The proposed system begins with
the collection of patient health data using
various sensors connected to Raspberry Pi.
The DHT11 sensor continuously measures
temperature values. The heart rate sensor
detects pulse signals from the patient and
converts them into digital data. The ADXL
sensor monitors body movements and
identifies sudden falls or abnormal
activity. All sensor outputs are transmitted
through  GPIO
connections. Raspberry Pi processes the

to  Raspberry Pi

incoming data and performs real-time
analysis. The measured values are
compared against predefined threshold
limits to determine health status. If any
abnormal condition is detected, the system

immediately activates the buzzer to

generate an alert. Simultaneously, health
information is displayed on the LCD
screen for easy monitoring. The processed
data can be transmitted through internet
connectivity  for remote healthcare
supervision. Healthcare professionals can
access patient records and monitor
conditions remotely. Cloud storage can be
used to maintain historical health data for
future analysis. The system operates
continuously,  ensuring  uninterrupted
monitoring of patients. This methodology
improves patient safety and supports

timely medical intervention.

HARDWARE AND SOFTWARE
REQUIREMENTS

Fig: 2 Raspberry Pi

Raspberry Pi acts as the
central processing unit of the home-based
telemedicine system. It receives data from
all connected sensors, including the
DHT11, ADXL, and Heart Rate Sensor.
The collected information is processed and
analyzed to determine the patient's health
status. It also controls peripheral devices

such as the LCD display and buzzer while
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managing communication and system

operations efficiently.
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Fig:3 LCD display

The LCD display is used to
present real-time health information to the
user. It shows parameters such as
temperature, heart rate, humidity, and
movement status. The display provides a
simple and user-friendly interface for
monitoring system outputs. It enables
patients and caregivers to view health data

without requiring additional devices.

Fig:4 Buzzer

The buzzer functions as an
alert and notification device in the
telemedicine system. It is activated
whenever any monitored parameter
exceeds predefined threshold values. The
buzzer provides immediate audio alerts to
inform patients and caregivers about

abnormal conditions. This quick warning

Vol. 22, No. 2(2), 2026

mechanism improves safety and supports
timely  medical response during

emergencies.

Fig: 5 DHT11 Sensor

The DHT11 sensor is used
to measure temperature and humidity
values in the surrounding environment. It
continuously  monitors  environmental
conditions and provides real-time data to
the Raspberry Pi. The sensor helps in
tracking changes that may affect patient
comfort and health. The measured values
are displayed and stored for further

analysis and monitoring.

Fig:6 ADXL Sensor

The ADXL sensor is an
accelerometer used to detect body
movement, orientation, and sudden falls. It
continuously monitors patient activity and

identifies abnormal motion patterns. The
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sensor sends movement data to the
Raspberry  Pi  for processing and

evaluation.

Fig:7 Heart Rate Sensor

The Heart Rate Sensor is
designed to monitor the patient's pulse rate
continuously. It detects heartbeats using
optical sensing technology and converts
them into electrical signals. The sensor
data is processed by the Raspberry Pi to
calculate the heart rate accurately. This
information  helps  in  monitoring
cardiovascular health and identifying

irregular heart conditions.
A. Arduino IDE

The Arduino Integrated Development
Environment (IDE) is utilized for
developing, compiling, and uploading the
embedded program to the NodeMCU
(ESP8266). It provides a user-friendly
platform for writing code in Embedded C
and supports a wide range of libraries for
sensor interfacing and device control. The
IDE enables efficient implementation of
data acquisition, processing logic, and
actuation control within the system.

Vol. 22, No. 2(2), 2026

RESULTS AND DISCUSSION

The implemented Home-Based
Telemedicine System successfully
monitors multiple health parameters in real
time. Raspberry Pi effectively collects and
processes data from all connected sensors.
The DHT11 sensor accurately measures
temperature values. Heart rate monitoring
provides continuous pulse information.
The ADXL sensor successfully detects
body movement and fall conditions. The
LCD display presents health data clearly
for user observation. The buzzer generates
alerts whenever abnormal conditions are
detected. Internet connectivity enables
remote monitoring and data sharing with
healthcare professionals. The system
demonstrates reliable performance and
stable operation. Overall, the results
confirm that the proposed telemedicine
system is effective for home-based

healthcare monitoring.
CONCLUSION

The Home-Based Telemedicine
System using Raspberry Pi provides an
effective solution for remote healthcare
monitoring. The system integrates multiple
sensors for continuous measurement of
important health parameters. Raspberry Pi
serves as a powerful and reliable
processing platform. Real-time monitoring

improves patient safety and enables early
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detection of health issues. The LCD
display and alert mechanisms enhance user
convenience and emergency response.
Remote  data  transmission  allows
healthcare  professionals to  monitor
patients from distant locations. The system
reduces the need for frequent hospital
visits and lowers healthcare costs. Its low
power consumption and affordability make
it suitable for home use. The proposed
solution improves healthcare accessibility,
especially in rural and remote areas. Thus,
the system represents a practical and

efficient telemedicine platform.
FUTURE SCOPE

The system can be enhanced by
integrating additional medical sensors for
monitoring more health parameters. Blood
pressure and oxygen saturation sensors can
improve diagnostic capabilities. Artificial
Intelligence techniques can be
incorporated for disease prediction and
health  analysis.  Machine  learning
algorithms can help identify abnormal
patterns automatically. Mobile applications
can be developed for easier access to
patient information. Advanced cloud
platforms can improve data storage and
accessibility. Video consultation features
can be enhanced for better doctor-patient
communication

interaction.  Wireless

Vol. 22, No. 2(2), 2026

technologies can  increase  system

flexibility and portability.
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