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ABSTRACT —

Isolation care for patients, particularly in setting such as quarantine zones or intensive care units, requires continuous
monitoring to ensure their health remains stable. This paper explores the design and implementation of a mobile health
alert system using a combination of various sensors and communication technologies. The proposed system leverages an
arduino-based platform with multiple connected modules to monitor a patient’s environmental and physiological conditions
in real-time.

The DHT11 sensor is used to measure temperature and humidity levels, ensuring that the patient's environment remains
comfortable and safe. A heart rate sensor monitors the patient's cardiovascular health by tracking heartbeats, providing
early detection of any irregularities. The HC-05 Bluetooth module enables seamless communication between the Arduino
board and a mobile device, allowing healthcare providers to receive real-time alerts and updates on the patient's status.
Additionally, the system incorporates a voice IC and speaker, which can provide audible notifications and alerts, ensuring
immediate attention in case of emergency. An LCD screen displays key health parameters, including heart rate,
temperature,

and humidity, allowing for quick manual checks by caregivers. The ESP camera module provides remote monitoring
capabilities, enabling healthcare professionals to view the patient’s condition visually, offering another layer of remote
diagnostics.

To enhance safety, the system also includes a buzzer that activates during critical conditions, such as abnormal vital
readings, alerting the patient and caregivers to take immediate action. The L293D motor driver, coupled with a gear
motor, can be used to control devices or move essential objects for the patient, ensuring comfort and reducing the risk of
accidents.

1. Index Terms—Arduino, Lcd, Hec-05, DHT11 Sensor (Temperature and Humidity Sensor), Heart Rate Sensor (Pulse
Sensor), Voice IC with Speaker, ESP Camera Module (ESP32-CAM), Buzzer, L293D Motor Driver with Gear
Motor, ESP8266 Wi-Fi Module.

I. INTRODUCTION

In recent years, healthcare systems have faced immense challenges in managing the well-being of patients, especially in
isolated environments such as quarantine zones, intensive care units (ICUs), or home care settings. One of the primary
concerns in isolation care is ensuring continuous monitoring of the patient’s vital signs and environmental conditions. Timely
detection of abnormalities in parameters like heart rate, body temperature, or environmental factors such as humidity can be
crucial for preventing further health deterioration and providing early intervention. Traditional isolation care often lacks real-
time monitoring capabilities and efficient communication between healthcare providers and patients. As a result, patients may
be left without immediate medical attention during critical situations, which can lead to serious consequences. With
advancements in technology, particularly in the fields of the Internet of Things (1oT) and embedded systems, it has become
possible to develop an integrated system that can monitor health parameters continuously and send instant alerts to healthcare
professionals.
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This paper proposes a mobile health alert system for isolation care using Arduino-based technology and several essential
modules. The system is designed to monitor vital health signs, environmental conditions, and ensure timely alerts to caregivers
through a mobile interface. Key components of the system include the DHT11 sensor for measuring temperature and humidity,
the heart rate sensor for monitoring cardiovascular health, the HC-05 Bluetooth module for communication with mobile
devices, an LCD for real-time display of health data, an ESP camera for remote monitoring, and additional modules such as a
voice IC with speaker, buzzer, and motor for alerts and mobility support.
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By integrating these components into a single solution, the system aims to improve patient care in isolation by enabling
continuous monitoring, automated alerts, and remote accessibility for healthcare providers. This would allow healthcare
professionals to make informed decisions promptly, ensuring that the patients are safe and well cared for even in isolated
settings.
The main goal of this paper is to demonstrate how these technologies can be combined to create a robust health monitoring
system that can provide timely alerts for isolation care. The system's design and its functionality will be explained in detail,
showing how it can contribute to enhanced patient care and safety during critical situations.

I. Block Design Proposal for the System
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Il. LITERATURE SURVEY

The concept of remote health monitoring and alert systems has gained significant traction in recent years due to advancements in
embedded systems, wireless communication, and loT technologies. Several studies have explored different ways of using
technology to monitor patient health remotely, ensuring timely interventions, especially in isolation care settings. Below is a
literature review on various studies that highlight the importance of health monitoring systems, wearable devices, and remote
alerts for isolation care. In this study, the authors presented a health monitoring system based on the Internet of Things (loT),
which collects data from various sensors (heart rate, temperature, and oxygen saturation) and transmits it to a cloud platform for
remote monitoring. The system can alert caregivers via SMS in case of any critical condition. The research highlights the
effectiveness of loT-based systems for continuous patient monitoring in isolated environments.

This paper explores the use of Arduino-based systems for monitoring heart disease symptoms in patients. Using sensors like
ECG, heart rate sensors, and a temperature sensor, the study developed a health alert system that communicates directly with
healthcare professionals through a cloud-based platform. The system allows for real-time monitoring and alerts, significantly
improving patient care in isolation settings.

The study highlights how an loT-based health monitoring system can measure vital parameters such as blood pressure, heart rate,
and temperature using different sensors, transmitting this data wirelessly to healthcare providers. The findings suggest that such
systems can be invaluable in both hospital and home care, particularly for elderly patients in isolation.

The authors developed an loT-based health monitoring system tailored to COVID-19 patients. This system includes temperature
and oxygen level monitoring, sending alerts through mobile applications to doctors or healthcare staff. This work underlines the
critical need for isolation care systems that can continuously monitor and send alerts for patients with infectious diseases.

Bansal et al. reviewed various wearable health monitoring systems, focusing on the integration of sensors such as temperature,
heart rate, and respiratory rate sensors in remote health care applications. The paper discusses the importance of such systems in
monitoring patients remotely, improving both diagnosis and treatment outcome during isolation.

This research presents a real-time health monitoring system that utilizes a cloud platform to manage patient data collected from
sensors like ECG, blood pressure, and temperature sensors. This system also includes a mobile app for alerts, making it highly
relevant for patients in isolated environments who require continuous monitoring and developed a cost-effective health
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monitoring system utilizing Arduino, sensors, and Bluetooth technology. The study emphasizes the importance of affordability in
healthcare technology, especially for remote locations and isolated environments, where continuous monitoring and real-time
alerts are crucial.
This study explored the development of a mobile health monitoring system using wireless sensors and an Arduino board. The
system tracks health data like body temperature, heart rate, and oxygen levels, which are sent to a mobile device for monitoring.
The paper discusses how this system can aid healthcare professionals in providing care to patients in isolation.
Gupta and colleagues developed an loT-based monitoring system that enables real-time health tracking and alerts for remote
patient care. The system is designed for integration into quarantine and hospital isolation settings, providing critical data on health
parameters while ensuring safety through remote monitoring.

This paper investigates a mobile health monitoring system for early detection of health risks, which combines various sensors
(temperature, heart rate, ECG, and pulse) with mobile connectivity. The system sends real-time alerts to both the patient and
healthcare providers, ensuring immediate action can be taken during emergency situations. The study emphasizes how the system
can enhance care for isolated patients by reducing response times during health crises.

I1l. PROPOSED SYSTEM

The proposed system is a Mobile Health Alert System for Isolation Care, designed to monitor a patient’s vital health parameters
and environmental conditions in real-time, while sending alerts to healthcare providers through a mobile interface. The system
aims to enhance patient care and ensure timely interventions, particularly for individuals in isolation due to health conditions or
infectious diseases.
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The system integrates several essential components, including Arduino-based technology, a variety of sensors, communication
modules, and alerting mechanisms to ensure continuous monitoring and immediate response in case of any abnormalities. Below
is an overview of the system architecture and working components

System Architecture

The system consists of the following main components:

2. Arduino Microcontroller (Arduino UNO or Arduino Nano):

o The central unit of the system that processes data from various sensors and controls communication with other modules.
o Handles the real-time monitoring, alerts, and overall functioning of the system.
3. DHT11 Sensor (Temperature and Humidity Sensor):
o Measures the environmental temperature and humidity in the isolation area.
o Sends the temperature and humidity data to the Arduino for analysis.
o Critical for ensuring the patient’s environment is comfortable and safe.
4. Heart Rate Sensor (Pulse Sensor):
o Monitors the patient's heart rate and transmits this data to the Arduino for real-time tracking.
o Any irregularities or abnormal heart rate levels trigger alerts to caregivers, ensuring timely medical intervention.
5. HC-05 Bluetooth Module:
o Enables wireless communication between the Arduino and a mobile device (smartphone or tablet).

o Sends real-time data from the sensors to a mobile health app, allowing healthcare providers to monitor the patient's status
remotely.

o Also facilitates the sending of alerts in case of critical conditions.
6. Voice IC with Speaker:

o Provides audible notifications or emergency voice alerts when critical conditions occur, such as abnormal heart rate or
temperature readings.

o Ensures that the patient or caregiver is immediately alerted even if they are not looking at the LCD or mobile device.
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LCD Display (16x2):

Displays vital health parameters, including heart rate, temperature, and humidity, in real-time.

Provides caregivers with a quick visual reference for patient status without the need for external devices.
ESP Camera Module (ESP32-CAM):

Enables remote video surveillance of the patient through the integration of the camera module.

Allows healthcare providers to visually monitor the patient in isolation, which can be particularly useful in emergency
situations.

The video feed can be streamed or stored in a cloud system for easy access.
Buzzer:

The buzzer is used for immediate, high-priority alerts. It will sound if the patient’s vital signs fall out of normal ranges (e.g.,
abnormal heart rate or temperature).

Alerts the patient or nearby caregivers, prompting quick action.

. L293D Motor Driver with Gear Motor:

The L293D motor driver controls a gear motor, which can be used to automate movements in the patient’s room. For
example, it can be used to control the movement of a bed, raise the head of the bed, or even activate the door.

The motor can also be used to move a patient’s environment for comfort, enhancing care by reducing human intervention.

ESP8266 Wi-Fi Module:
Enables Wi-Fi connectivity to transmit real-time health data to cloud servers or mobile applications.
Facilitates remote monitoring by allowing healthcare providers to access patient data over the internet

System Working
The proposed system operates in the following manner:

1.

o
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Health and Environmental Monitoring:

The DHT11 sensor continuously monitors the temperature and humidity in the room, ensuring a comfortable and safe
environment for the patient.

The heart rate sensor continuously tracks the patient's heart rate. If the heart rate becomes too high or too low, the system
immediately triggers an alert.

Data Collection and Processing:
The data from the DHT11 and heart rate sensors are sent to the Arduino microcontroller, where it is processed.

If any readings fall outside of the normal range (e.g., temperature beyond 37.5°C or heart rate above 100 bpm or below 60
bpm), the system triggers alerts.

Communication with Mobile Device:

Using the HC-05 Bluetooth module, the system sends the processed data to a mobile device in real-time. The mobile
application provides a user interface that displays the patient's health data and environmental conditions.

Alerts are sent to the mobile app, notifying healthcare providers of any critical changes in the patient’s status.
Alert Mechanism:

If the system detects an emergency (e.g., abnormal heart rate or temperature), the buzzer activates, alerting the patient or
caregivers nearby.

In addition to the buzzer, the voice IC with speaker provides an audible emergency message or warning, which can be
crucial in situations where visual monitoring is not possible.

On the LCD screen, vital parameters such as heart rate, temperature, and humidity are displayed for caregivers to monitor
quickly.

Remote Monitoring via Camera:

The ESP Camera module streams live video of the patient, which can be accessed remotely by healthcare providers via a
mobile app or web interface.
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o This video feed can be used to observe the patient’s physical condition and provide visual feedback to the medical staff,
improving the accuracy of remote health monitoring.

6. Automated Mobility for the Patient:

o The L293D motor driver and gear motor can automate movement functions in the patient's room, such as adjusting the bed
or assisting with patient positioning. This feature minimizes the need for manual intervention, providing more comfort for
the patient and reducing the workload on caregivers.

IV. RESULTS
The proposed Mobile Health Alert System for Isolation Care has been implemented and tested with the integration of various

SENSOTS,

communication modules, and alert mechanisms. The results from the test phase demonstrate the system's efficiency in

monitoring patient health and sending timely alerts. Below are the key findings and results from the system evaluation:
1. System Performance

o

2. Alert

Real-time Monitoring Accuracy:

Temperature and Humidity: The DHT11 sensor accurately measured the room temperature and humidity within the
specified range (Temperature: 0-50°C, Humidity: 20%-90%). The sensor data was displayed on the LCD screen in real-
time and transmitted to the mobile application through the HC-05 Bluetooth module.

Heart Rate: The pulse sensor accurately detected the patient’s heart rate. When testing with different heart rates, the
system responded appropriately by displaying values on the LCD screen and triggering alerts when heart rate exceeded
or fell below predefined thresholds (e.g., above 100 bpm or below 60 bpm).

Communication Efficiency:

Bluetooth Communication: The HC-05 Bluetooth module efficiently transmitted sensor data to the mobile application
with minimal delay (approximately 1-2 seconds). This allows healthcare providers to monitor the patient's status in real-
time via the app.

Mobile Alerts: The mobile app successfully received alerts when the monitored parameters (heart rate, temperature, etc.)
were out of range. Notifications were instant and triggered promptly based on the conditions set in the system.

Mechanisms
Buzzer and Voice Alerts:

The buzzer was triggered during critical situations, such as when the heart rate exceeded the upper limit (100 bpm) or
when the temperature went above 37.5°C. The loudness of the buzzer was sufficient to alert the patient or caregivers in
the nearby vicinity.

The voice IC module provided clear audible warnings, such as "Heart rate is too high!" or "Temperature is abnormal!",
ensuring that immediate attention could be given to the patient even in the absence of visual monitoring.

LCD Display:

The LCD screen displayed the real-time data, showing the heart rate, temperature, and humidity levels. This provided a
quick and accessible visual check for caregivers who could monitor the patient’s status without needing to access the
mobile app.

3. Remote Monitoring via ESP Camera

@)

Camera Functionality:

The ESP32-CAM module successfully streamed video from the patient’s isolation room. Healthcare providers could
access the video feed remotely using a smartphone or web interface. The camera had good resolution and could provide
clear video even in moderately low-light conditions.

This visual data was particularly useful for healthcare providers to assess the physical condition of the patient, especially
in scenarios where physical checks were not possible.

Camera Latency:

The video stream had a latency of approximately 2-3 seconds, which is acceptable for remote monitoring in isolation
care settings.

4. Automated Mobility (L293D Motor Driver)

o
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Gear Motor and L293D Motor Driver:

The L293D motor driver successfully controlled the movement of a gear motor, which could be used to adjust the
patient's bed or assist in moving medical equipment. This feature was demonstrated by adjusting the headrest of the bed

remotely.
b456
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o The motor control was smooth and accurate, with the gear motor responding appropriately to commands sent from the
Arduino microcontroller.

o The mobility feature added comfort to the patient and reduced the need for direct caregiver intervention, especially in an
isolated environment.

The output of the Mobile Health Alert System for Isolation Care demonstrates its capability to monitor and manage a
patient’s vital health parameters in real-time. The integration of sensors like the DHT11 and heart rate sensor provides accurate
readings displayed on the LCD screen and transmitted via the HC-05 Bluetooth module. Alerts through a buzzer and voice module
ensure immediate attention in case of abnormal conditions. The ESP32-CAM module enables remote video monitoring, allowing
healthcare providers to assess the patient’s condition without physical intervention. The L293D motor driver and gear motor
enhance patient comfort by enabling controlled movements. Overall, the system is an efficient and reliable solution for real-time
health monitoring in isolation care settings, ensuring prompt medical responses and improving patient safety.

V. CONCLUSION
The Mobile Health Alert System for Isolation Care represents a significant advancement in the field of remote patient monitoring,
utilizing a combination of Arduino-based technology, 10T components, and communication modules to provide continuous health
surveillance and real-time alerts for isolated patients. The system effectively monitors key health parameters such as heart rate,
body temperature, and environmental conditions (humidity and temperature), offering an integrated solution for patient care in
environments where immediate physical intervention may not always be possible.
The integration of various components—such as the DHT11 sensor, pulse sensor, HC-05 Bluetooth module, ESP32-CAM, voice
IC with speaker, LCD display, buzzer, and L293D motor driver—allows the system to provide multiple layers of monitoring,
communication, and emergency response. By combining real-time health data, mobile alerts, and remote video surveillance, the
system ensures that healthcare providers can quickly assess a patient’s condition and intervene if necessary, improving patient
outcomes and safety in isolation care settings.
The results from the system's testing demonstrated its robustness and reliability in monitoring health and delivering alerts in case
of abnormalities, such as abnormal heart rate or temperature. The system also successfully facilitated remote monitoring through
the mobile app, providing real-time updates and alerts to healthcare providers. Additionally, the inclusion of the automated
mobility feature, controlled by the L293D motor driver, adds significant value by providing physical support and comfort to the
patient without the need for frequent caregiver involvement.

However, the system could be further optimized for broader application, particularly in terms of battery life, Bluetooth range,

and camera resolution. Addressing these limitations could make the system more scalable, adaptable, and suitable for a wider range
of healthcare environments, especially in larger facilities or remote areas.
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