International Journal of New Innovations in Engineering and Technology

An ESP 32 based Healthcare monitoring using
integrating multiple sensors using Integromat
and Random Forest algorithm

S.R.Naresh,
Associate professor,
Electronics and communication engineering,
K.L.N. College of Engineering
Pottapalayam, India.

X.Bernis Mariya, UG Scholars,
Electronics and communication engineering ,
K.L.N. College of Engineering
Pottapalayam, India

S.Ilamathi, UG S cholars,
Electronics and communication engineering,
K..L.N.. College of Engineering
Pottapalayam, India.

J.Latikaa Tejus, UG Scholars,
Electronics and communication engineering,
K.L.N.College of Engineering,
Pottapalayam,India.

Abstract - This study investigates the use of integrated sensors, including MAX30102, NTC thermistor, fingerprint sensor
R305, and pulse sensor, in the ESP32 WROOM module using the Arduino IDE platform. The ultimate goal is
comprehensiveness. The health monitoring system is able to identify users through fingerprint recognition and sensitive
medical information such as heart rate, body temperature, and saturated blood oxygenation (SpO2). Collected data is
stored in designated folders and in google sheets makes it easy to use through mobile devices with Blynk integration. The
system uses the Integromat automation tool and webhooks (HTTPS) To enable seamless data transfer between the
Arduino IDE and external platforms, ensuring real- time communication is done. Although data security is a concern,
potential methods for privacy authentication are evolving considerations on how to protect medical infomations on during
transit. Also the work includes a machine learning phase, based on the prediction of the user’s health status, using a
random forest algorithm implemented in Python Physical impressions were collected. This research contributes to the
development of remote health care systems. It highlights the potential of combining sensors and machine learning
algorithms for personalized healthcare services.
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LINTRODUCTION

PROBLEM STATEMENT

Remote personal health monitoring systems are being sought to provide real-time insights into individual
physiological parameters in healthcare. Traditional approaches to such observations often lack the ability to
seamlessly integrate data collection, processing, and analysis, limiting their effectiveness in terms of intervention
and care in the appropriate supply

The integration of advanced technology into healthcare provides unprecedented opportunities for personalized and
remote health care. With the advent of the Internet of Things (IoT), machine learning has transformed traditional
healthcare, enabling real-time monitoring of vital physiological parameters. This study attempts to explore how
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sensor technology, Arduino microcontrollers, and interconnected machine learning algorithms work together to
develop complex systems for personal health monitoring and predictive analytics The focus of our efforts is the
ESP32 WROOM module . Using Arduino (IDE).

The main objective of our research is to create a unified ecosystem that can seamlessly collect, analyze and
deliver critical medical information. Through integrated sensor technology, users can monitor vital health
parameters such as heart rate, body temperature, saturated blood oxygenation (SpO2) in real time Furthermore, the
addition of identification technology provides better user identification, providing personalized content and
analytics. An important part of our approach is the integration of Integromat, an automation tool with a webhook
(HTTPS) to facilitate seamless transfer of data between the Arduino IDE and external platforms. We explore
possible ways to deal with privacy evidence, which maintains user privacy and confidentiality.

Moreover, the integration of machine learning components, especially the random forest algorithm implemented in
Python, enhances our framework with predictive analytical capabilities By generating a collection of physiological
simulations with, our system can assess potential health issues,predict the user’s health status, enable active
participation and develop a personalized healthcare plan

ILLITERATURE SURVEY

Recent research has unveiled the potential of iot-driven Smart Home applications to tackle urban and agricultural
challenges, optimizing energy utilization, efficiency, comfort, and security[1]. While such applications offer
promising solutions, study limitations include narrow iot domain coverage and the absence of reasoning engines for
data analysis[4]. Additionally, the development of heart rate monitoring systems using pulse sensors and Arduino
technology emphasizes continuous remote patient monitoring, yet lacks in-depth discussions on sample
characteristics and accuracy challenges[2]. Evaluation of NTC thermistor sensors highlights temperature sensing
capabilities, despite limitations in extreme conditions[8]. In healthcare, real-time monitoring systems showcase the
importance of day-to-day updates for chronic disease diagnosis, while machine learning algorithms offer further
potential[5]. Fingerprint authentication systems for two- wheelers prioritize security, yet face limitations in tracking
capabilities[3]. Discussions on improving Random Forest classifiers and smart home monitoring systems underscore
potential enhancements in accuracy and functionality[6]. Overall, while iot-driven solutions show promise, further
research and innovation are required to address existing limitations and maximize their effectiveness[7].

II.LPROPOSED METHODOLOGY

To address the multifaceted challenges of remote health monitoring, our proposed approach contains a
comprehensive approach that integrates sensors, each of which serves a specific purpose to capture vital
physiological information. The inclusion of the ESP32 WROOM module, MAX30102, NTC thermistor, fingerprint
sensor R305, and pulse sensor in the Arduino IDE environment form the backbone of our system Central to our
approach is the use of fingerprint recognition technology, which provides a unique user ID, and enables personalized
data access and analysis This personalized approach does not pretend to provide them users are not only engaged but
also allow for personalized health care based on individual health data. Additionally, the system efficiently
organizes and stores the data collected from these sensors in designated folders and Excel sheets, providing better
accessibility and facilitating in- depth analysis. Mobile device integration through Blynk is an integral part of our
approach, empowering users to access their health information in real time. This real-time access provides greater
awareness of a person’s health status and enables timely intervention when needed. Additionally, we leverage
capabilities to ensure seamless data transfer and integration with external platforms. Integromat automation tool and
webhooks (HTTPS), enable instant action and transmission of critical health information. A key consideration
throughout our approach is the paramount importance of data security and privacy. Possible methods of encryption
and authentication are carefully evaluated and combined to protect sensitive medical information during
transmission, instilling trust and confidence in our system among users and among healthcare professionals.

In addition to data collection and transmission, our approach includes a sophisticated machine learning component
that uses forest algorithms implemented in Python This advanced analytical framework collects physiological
features to differentiate between microhealth trends and patterns, with actionable insights for proactive interventions
and personalized healthcare management Empowering in the icons .In summary, our proposed approach represents a
paradigm shift in remote health monitoring, providing holistic solutions and technological advances to address the
myriad challenges of data collection, integration , and in research within the health care sector. By embracing
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cutting-edge technologies and prioritizing the principles of process management, our approach seeks to redefine
health care delivery, ushering in a new era of health care personalized and dynamic seed individuals in different
demographics and geographies.
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B. MACHINE LEARNING Random Forest Algorithm:

Random forest is a popular machine learning technique for classification and regression tasks. It is a group learning
method that works by creating a large number of decision trees during training and results in a class (classification)
or mean prediction (regression) method for individual trees Training and testing steps:

Initially, past medical data or samples containing factors such as heart rate, body temperature, oxygen saturation
(Sp02) and corresponding health status (e.g., healthy, moderately healthy, sick) are collected and used for training
the Random Forest model.In a random forest, each decision tree is trained on random available data and random
particles. This randomness improves the generalizability of the model. Once the random forest models are trained,
they can be used to predict the health status of the user based on their current medical information. In our
implementation, medical data collected from a combination of sensors (e.g., heart rate, temperature, SpO2) for a
particular user are inserted into a randomly trained forest model.The model then processes this input through each
decision tree in the group and aggregates the results to make a final prediction about the user’s health status.
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Output Interpretation:

The results of the random forest algorithm provide the user with a predicted health status, which can be categorized
into different categories such as healthy, moderately healthy, or sick based on prior thresholds identified or
classification criteria.

INTEGROMAT

Integromat is an integration platform that allows users to integrate apps, services and tools to automate business
processes and simplify data transfer .Integromat plays a key role in the process of data flow between components,
and provides easy communication and automation. Integromat plays a key role in integrating automatic data
migration, workflow structures and discrepancies parts of the paper, increasing productivity and providing seamless
communication between systems ,services.

Functions of Integromat in the paper:

Data Integration:

Integromat enables easy integration of data from multiple sources including the Arduino IDE, ESP32 WROOM
module, Google Sheets, and Blynk software.It allows sensor data collected by the ESP32 WROOM module to be
exported to Google Sheets for storage and processing in the analysis.

Automation:

Integromat is a way to transfer data between different applications and services using pre-defined scenarios or
custom workflows.It allows you to set up automated tasks, such as transferring sensor data from the Arduino IDE to
Google Sheets, hands-free don’t get involved.

Webhook Integration:

Integromat supports webhook integration, enabling data retrieval from the Arduino IDE via HTTPS.This feature
allows real-time data transfer from the Arduino IDE to Integromat for further processing and distribution

Data Security and Privacy:

Integromat can also provide data security and privacy features such as encryption and access control to protect
sensitive medical data during transmission and storage.

Integration with Machine Learning Workflow:

Integromat can be used to integrate data stored in Google Sheets with other tools or platforms, such as Jupyter
Notebook for machine learning analysis.It allows you to automatically export medical data from Google Sheets to
Jupyter Notebook to train Random Forest algorithm and predict health status.

BLYNK

Blynk is an IoT platform that allows users to create customized applications to control and manage connected
devices through a smartphone or tablet. Users create connections using the Blynk mobile app or web dashboard,
using Blynk’s libraries to connect hardware platforms such as the Arduino and ESP32. Communication is via Blynk
Cloud, which allows for real-time data exchange. Users interact with their [oT applications through the Blynk app,
changing behaviors and automating tasks based on sensor data. Security measures such as encrypted connections
and trust tokens ensure data confidentiality and device management integrity. Overall, Blynk simplifies IoT
development, empowering users to easily create innovative solutions.

RESULTS

Our research seeks to transform rural health care by integrating cutting-edge detection technologies with innovative
data-driven systems. Using state-of-the-art sensors including NTC for precise temperature monitoring, Max30103
for blood oxygen saturation (SpO2) monitoring, and pulse sensors for precise heart rate detection, our prototype
based ESP32 stands as a beacon of progress in remote healthcare. The seamless integration of these sensors into our
model facilitates the continuous collection of vital health data, ensuring that patients receive comprehensive health
assessments in a timely manner. Using Google Sheets services combined with Integromat’s webhook, our system
enables immediate communication of health information, eliminating the long wait times associated with traditional
health reporting processes. In addition, the use of state-of-the-art fingerprint sensors enhances data security and
monitoring of personal health records, enabling health information to be linked to specific populations .Our model
for addressing the unique challenges posed by rural areas is a rigorous testing and certification process.
Additionally, we have developed robust power management systems to ensure continuous operation even in off-grid
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areas. Leveraging the power of advanced machine learning techniques, especially random forest algorithms, our
algorithm boasts the ability to analyze large data sets and classify health anomalies with high accuracy. This
predictive modeling approach enables health care providers to gain actionable insights, enabling early intervention
and reducing potential health risks in rural populations. Specifically, our research seeks to democratize access to
quality health care by bridging the technological divide between urban and rural settings. By seamlessly integrating
sensor technology, data management systems and predictive analytics, we want to force a better future for
underserved communities around the world by driving better health outcomes. sensors enhances data security and
monitoring of personal health records, enabling health information to be linked to specific populations .Our model
for addressing the unique challenges posed by rural areas is a rigorous testing and certification process.
Additionally, we have developed robust power management systems to ensure continuous operation even in off-grid
areas. Leveraging the power of advanced machine learning techniques, especially random forest algorithms, our
algorithm boasts the ability to analyze large data sets and classify health anomalies with high accuracy. This
predictive modeling approach enables health care providers to gain actionable insights, enabling early intervention
and reducing potential health risks in rural populations. Specifically, our research seeks to democratize access to
quality health care by bridging the technological divide between urban and rural settings. By seamlessly integrating
sensor technology,data management systems and predictive analytics, we want to force a better future for
underserved communities around the world by driving better health outcomes.

TABLES
1.Model performance in Training

[Evaluation Parameters IPercentage
IAccuracy 98.2%
Precision 97.9%
Sensitivity 94%
Specificity 100%

OUTPUT

Volume 24 Issue 1 March 2024 904 ISSN: 2319-63191



International Journal of New Innovations in Engineering and Technology

Webhooks ®

II.CONCLUSION

In recent years, loT technology has revolutionized smart home automation and healthcare. Using integration with
platforms like Blynk increases energy efficiency and security in homes, although domain coverage and data
analytics challenges remain. It allows remote monitoring of vital signs from a healthcare monitoring system using
pulse sensors, but requires validation for full accuracy. NTC thermistors provide temperature sensing but require
improved accuracy. Real-time monitoring is essential for emergency healthcare, while fingerprinting enhances
security. Advances in machine learning algorithms such as Random Forest show promise for classification accuracy.
While IoT-based smart health solutions offer transformational potential, limitations still need to be addressed and
new ways to maximize benefits need to be found.
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