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Abstract— This project focuses on designing an efficient, 

low-cost Real-Time Patient Health Monitoring System that 

caters to both adult and pediatric patients. It integrates cloud 

technology for seamless data storage, retrieval, and real-time 

analytics, providing continuous monitoring of vital health 

parameters such as SpO2 and body temperature. The system is 

built with wearability in mind, ensuring uninterrupted 

monitoring and instant feedback for patients and healthcare 

professionals. It features scalability, making it suitable for 

hospitals, clinics, and remote healthcare scenarios. 

Additionally, a portable mechanical ventilator is designed for 

emergency vehicles and home care, offering high-frequency 

ventilation for patients with breathing difficulties. The 

ventilator incorporates advanced electronics, including a 

microcontroller, heartbeat sensor, temperature sensor, and 

pulse sensor. It operates in two modes, controlled by motor 

drivers and switches, with real-time data displayed on an LCD 

and processed for immediate updates to healthcare providers. 

This project ensures enhanced patient care and accessibility to 

critical health data. 

Keywords—Real-Time Patient Monitoring, Health 
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I. INTRODUCTION  

In the ever-changing realm of healthcare, technology 

plays a pivotal role in reshaping the approach to patient care. 

Leading this transformative charge is the Real-Time Patient 

Health Monitoring System, a pioneering initiative poised to 

revolutionize healthcare delivery principles. This system 

focuses on continuously monitoring vital health indicators 

such as blood oxygen saturation (SpO2), body temperature, 

and pulse rate. Its distinguishing feature lies in seamlessly 

integrating state-of-the-art technologies like cloud technology, 

data science, and machine learning to offer proactive and 

tailored healthcare solutions for each patient [1]. 

The emergence of the Real-Time Patient Health 

Monitoring System represents the culmination of advanced 

technologies converging strategically to enable timely and 

personalized healthcare interventions. Through the strategic 

integration of wearable tech and cloud-based analytics, the 

system aims to establish a sophisticated healthcare ecosystem 

beyond traditional diagnostic and treatment methods. It seeks 

to create an interconnected network capable of not only 

monitoring but also proactively addressing individual patients' 

distinct health needs [2][3]. 

This project signifies more than just a technological 

advancement; it embodies a fundamental shift in the 

philosophy of patient care. By leveraging modern technologies 

to their fullest extent, the Real-Time Patient Health 

Monitoring System aims to enhance patient engagement, 

improve healthcare outcomes, and optimize the broader 

healthcare system's efficiency. As we delve deeper into 

subsequent chapters, we'll explore how this system aligns with 

evolving healthcare demands and the transformative impact it 

promises to deliver [4][5]. 

The Real-Time Patient Health Monitoring System, with 

its innovative approach and integration of advanced 

technologies, represents a significant stride toward a future 

where personalized, real-time monitoring becomes central to 

patient-centric care. It serves as a beacon of progress in 

healthcare, ushering in an era where technology is utilized not 

only for diagnosis and treatment but also for proactive health 

preservation and enhancement. Subsequent chapters will delve 

into the intricate workings of this system, shedding light on its 

potential to improve patient outcomes and reshape the broader 

healthcare landscape [5][6]. 

II. PROBLEM IDENTIFICATION  

Health stands as a cornerstone of human well-being, yet 

global health challenges persist due to various factors such as 

inadequate healthcare services and significant disparities 

between rural and urban regions. The shortage of medical 

professionals exacerbates the situation, particularly during 

critical times. Access to medical facilities remains a challenge 

in many parts of the world, preventing routine health check-

ups for blood pressure and body temperature. Lengthy 

processes and a shortage of healthcare professionals further 

hinder access to care.  

This project aims to address these issues by reducing time 

consumption. In recent years, advancements in healthcare 

technologies have surged, with smart patient health 

monitoring systems being touted for their potential to 

streamline processes, reduce costs, and improve efficiency.  

With such systems, individuals can conveniently monitor 

their health parameters and receive real-time reports, enabling 

early disease detection. Parameters such as body temperature, 

heart rate, and blood pressure play crucial roles in diagnosing 

illnesses, and this project provides data on temperature, pulse 

rate, and oxygen levels, facilitating proactive healthcare 

management. 

 

A. Existing System 

 

Traditionally, health monitoring systems have been restricted 

to fixed setups, detectable only when patients are within 

hospital premises or confined to their beds. Current accessible 

systems are typically large-scale and limited to hospital 

settings, primarily in Intensive Care Units. However, recent 

advancements have enabled the development of more portable 

systems that allow for continuous monitoring of patients 

outside of hospital environments. These systems provide real-

time data on vital health parameters, enabling caregivers or 
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attending physicians to track patients' health remotely. The use 

of these advanced monitoring technologies helps improve 

patient care, reduces hospital dependency, and facilitates 

proactive management of health conditions. 

 
Fig.1. Existing System 

 

B. Drawbacks 

The current healthcare monitoring systems require patients to 

be hospitalized for continuous monitoring, which becomes 

impractical once they are discharged. These systems are not 

designed for home use. They typically measure the patient's 

health parameters, but the data is not readily accessible to 

healthcare providers outside the hospital. As a result, doctors 

are unable to consistently monitor the patient's health, leading 

to limitations in timely intervention and ongoing care. This 

creates a gap in continuous monitoring, especially after 

discharge, and hinders effective healthcare management in 

home settings. 

III. LITERATURE SURVEY 

S. J. Jung and W. Y. Chung Examined was a flexible and 

scalable health monitoring system for patients utilizing 

6LoWPAN technology. The key benefit lies in the 

amalgamation of different technologies and communication 

solutions. The outcomes of the Internet of Things represent 

synergistic efforts spanning multiple domains such as 

telecommunications, informatics, and electronics. 

K. S. Shin and M. J. Mao Kaiver Explored was a cell 

phone-based health monitoring system featuring self-analysis, 

integrating IoT—a novel paradigm leveraging smart objects. 

These objects not only gather data from the environment and 

interact with the physical world but also interconnect via the 

internet to exchange both data and information among 

themselves. 

Gennaro tartarisco and Tabilo Paniclo Research was 

conducted on maintaining sensing coverage and connectivity 

in large sensor networks. This encompasses the development 

of computational technologies based on clinical decision 

support systems, information processing, wireless 

communication, and data mining. These advancements are 

pivotal in the evolution of personal healthcare, with new 

premises being explored in this field. 

Cristina Elena Turcua studied The survey on healthcare 

applications proposes a solution based on the Internet of 

Things (IoT), aiming to provide comprehensive insights into 

leveraging radio frequency identification (RFID), multi-agent 

systems, and IoT technologies. The objective is to enhance 

people's access to quality healthcare services and optimize the 

healthcare process. 

Gubbi, Jayavardhana, Buyya, Rajkumar, Marusic, Slaven, 

Palaniswami, Marimuth studied The Internet of Things (IoT): 

A vision, architectural elements, and future direction, presents 

a proposal for an on-demand positioning and tracking system. 

This system utilizes Global Positioning enabled devices and is 

particularly suitable for large environments. The 

communication between two terminals is initiated using 

smartphones, with the initial interaction conducted during a 

synchronization phase. 

J.L. Kalju developed a system, Capable of measuring 

various physiological parameters, these devices are 

instrumental in designing a system for reconstructing heart 

rate for rate-adaptive pacing. 

Loren Schwiebert, Sandeep K.S. Gupta and Jennifer 

Weinmann studied The power of smart sensors lies in their 

development through the fusion of sensing materials with 

integrated circuitry, tailored for diverse biomedical 

applications. 

Gentili G.B proposed A straightforward microwave 

technique is employed to monitor cardiac activity, relying on 

fluctuations in the modulation envelope of amplitude-

modulated waves as they pass through the body. This method 

elucidates the utilization of wireless microsensor networks for 

medical monitoring and environmental sensing. 

Reza S. Dilmaghani(2016) In their research, they 

developed a Wi-Fi sensor network designed to monitor 

patients' chronic diseases from the comfort of their homes 

through a remote monitoring system. While existing wireless 

sensor technologies allow for individual tests such as blood 

pressure, heart rate, and temperature measurement, this project 

integrates all these parameters into a single system. 

Additionally, all the sensors can be worn by the patient, and 

the processed data is sent to the internet via the Internet of 

Things (IoT). 

Iranpak, S., Shahbahrami, A., & Shakeri, H,  LSTM 

Highly accurate networks are adept at identifying disease 

patterns and predicting potential events, even with minimal 

training data. The focus is on personalized healthcare, 

customizing interventions according to individual patient 

profiles and real-time monitoring data. Secure communication 

protocols such as MQTT guarantee data integrity and privacy 

during transmission between devices and the cloud platform. 

Advocacy is for user-friendly interfaces that empower patients 

to actively engage in their health monitoring and decision-

making processes. Furthermore, the potential for real-time 

feedback loops between healthcare providers and patients is 

highlighted, driven by continuously monitored data.  

Polshettiwar, S., et al.  The potential of integrating AI-

powered virtual assistants into the system for providing real-

time guidance and health education is emphasized. Cloud-

based big data analytics techniques can be utilized to identify 

broader trends and patterns in patient populations, informing 

public health initiatives and preventive care strategies. 

Addressing interoperability challenges can be achieved 

through standardized data formats and open-source 

communication protocols, facilitating system integration and 

data sharing across healthcare institutions. Blockchain 

technology presents promising solutions for secure and 

transparent data management, fostering patient trust and 

control over their health information. Advocacy is for the 

http://www.ijsrem.com/


            INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM) 

                       VOLUME: 09 ISSUE: 05 | MAY - 2025                                           SJIF RATING: 8.586                                                          ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                         DOI: 10.55041/IJSREM47339                                      |        Page 3 
 

 

continuous monitoring of evolving industry standards and best 

practices in cloud-based health tracking systems.  

IV. PROPOSED SYSTEM 

 
Fig. 1. Block Diagram of system  

 

The project envisions an intelligent network capable of 

monitoring various health parameters in real-time. In 

traditional healthcare models prevalent in developing 

countries, patients are required to visit a medical practitioner 

or doctor daily, a method viewed as disadvantageous by both 

patients and medical staff. To address this, the project aims to 

develop a health monitoring system equipped with specific 

sensors capable of tracking vital health data. These sensors are 

attached to the patient's body, and the collected data is 

displayed on an LCD module. 

The system measures parameters such as body 

temperature, pulse rate, and oxygen saturation. The sensor-

based health monitoring system displays these values on the 

LCD, making them visible to patients. Authorized users can 

access this data from the cloud platform. Based on the 

received values, the patient's health status is diagnosed, and 

medical professionals can make diagnoses remotely, 

recommending appropriate actions and prescribing 

medications. The system has the potential to enhance medical 

care and reduce patient costs by automating continuous data 

collection and analysis.  

 

Main Features: 

• Real-Time Health Monitoring: Monitors vital parameters 

like body temperature, pulse rate, and oxygen saturation. 

• Sensor Integration: Sensors are attached to the patient’s 

body for continuous tracking of health data. 

• LCD Display: Displays real-time health data for immediate 

visibility to patients. 

• Automated Data Collection: Continuous monitoring and 

analysis of health parameters to reduce manual intervention. 

• Cost Efficiency: Reduces healthcare costs by automating the 

data collection and analysis process. 

• Improved Healthcare Access: Facilitates remote healthcare 

management, making healthcare more accessible. 

V. FLOW DIAGRAM 

 
Fig. 2. Flow Diagram of system  

 

The figure above illustrates a flowchart depicting the 

workflow of the automated monitoring system. Healthcare has 

gained paramount importance in today's world, particularly 

with the emergence of the novel coronavirus pandemic. In this 

context, a health monitoring system emerges as a crucial 

solution. The system involves wearable sensors and portable 

devices that have accelerated the evolution of remote 

healthcare monitoring. 

The health monitoring system plays a vital role in disease 

prevention and enables accurate diagnosis of health 

conditions, even when healthcare providers are at a 

considerable distance. This paper presents a portable 

physiological monitoring framework capable of continuously 

tracking a patient's pulse rate, temperature and other essential 

parameters in real-time. 

We propose a continuous monitoring and control 

mechanism to oversee the patient's condition, displaying their 

health data on an LCD screen. The system ensures that 

essential health information, such as heart rate, body 

temperature, and other critical data, is continuously updated 

and shown on the display for the patient’s and healthcare 

provider’s review. Based on these values, medical conditions 

can be diagnosed by doctors remotely, improving care without 

requiring frequent in-person visits. 

 

Components Used : 

• Adapter 

• Power supply unit 

• Arduino controller 

• Development Board 

• LCD Display 

• Spo2 sensor 

• Temperature sensor 

• Buzzer 

• Others. 
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IV. COMPONENTS SPECIFICATION 

• Arduino Uno (12v) 

The Arduino Uno is an open-source microcontroller board 

based on the Microchip ATmega328P microcontroller and 

developed by Arduino.cc. The board is equipped with sets of 

digital and analog input/output (I/O) pins that may be 

interfaced to various expansion boards (shields) and other 

circuits.  

 
• LCD Display (5v) 

A liquid crystal display (LCD) is a thin, flat panel used 

for electronically displaying information such as text, images, 

and moving pictures. 

LCD stands for Liquid Crystal Display. LCD is finding 

wide spread use replacing LEDs (seven segment LEDs or 

other multi segment LEDs). 

 
• Pulse Oximeter Sensor  

A Pulse Oximeter Sensor (SpO2 Sensor) is used to 

measure the oxygen saturation in red blood cells. They are 

usually the small clip-like devices which can be attached to 

the fingers, toes, earlobes, etc. Pulse Oximeters as a system 

(They comprise of the sensor and oximeter itself). The pulse 

oximeter uses a cold light source that shines a light through 

the fingertip, making the tip appear to be red. By analyzing the 

light from the light source that passes through the finger, the 

device is able to determine the percentage of oxygen in the red 

blood cell. 

 
• Temperature Sensor 

This module uses a thermistor to detect the ambient 

temperature where the resistance of a thermistor will increase 

when the ambient temperature decreases. A temperature 

sensor creates a changing voltage signal depending on the 

temperature it senses. It has three pins: one that connects to 

ground, another that connects to 5 volts, and a third that 

outputs a variable voltage to your Arduino, similar to the 

analog signal from a potentiometer. 

 
 

VI. ADVANTAGES 

• Higher patient engagement. 

• Better patient outcomes. 

• A decrease in errors. 

• An enhanced patient experience. 

• Automation and Control 

• Time & Money 

• Automation of daily tasks leads to better monitoring of 

devices 

• Efficient and Saves Time. 

 

IX. RESULT AND DISCUSSION 

 

 
 

Operating Function : 

 

STEP 1: The Heartbeat and pulse oximeter sensor is fixed to 

the patient’s finger. This contains an IR sensor in it. Every 

pumping we get pulse from that sensor. This sensor output is 

given to the arduino via Signal conditioning unit for 

amplification. 

 
Fig.5. SPO2 sensor 

 

STEP 2 

NTC type thermistor is used as a temperature sensor. This 

temperature sensor output varies based on the temperature, 

this output is also given to Arduino. 

 

STEP 3 

All these values are transferred to LCD display and it is 

transferred to the mobile app created. 

 
Fig.6. Output in LCD Display 

http://www.ijsrem.com/


            INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM) 

                       VOLUME: 09 ISSUE: 05 | MAY - 2025                                           SJIF RATING: 8.586                                                          ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                         DOI: 10.55041/IJSREM47339                                      |        Page 5 
 

 

 

The output is displayed in the form of string in a particular 

interval of time. The application is very simple as it just 

displays the analog values followed by a statement describing 

the kind of value displayed. 

The proposed system of patient health monitoring can be 

highly used in emergency situations as it can be daily 

monitored, recorded and stored as a database. In future the 

Bluetooth module device can be combined with the cloud 

computing so that the database can be shared in all the 

hospitals for the intensive care and treatment. 

 

VII. CONCLUSION 

The proposed patient health monitoring system holds 

significant promise for utilization in emergency situations, as 

it allows for daily monitoring and recording of vital health 

data. The system demonstrated remarkable accuracy and 

efficiency in continuously gathering and analyzing crucial 

health parameters. It is equipped with sensors to measure key 

health indicators such as body temperature, pulse rate, and 

oxygen saturation, which are displayed in real-time on an 

LCD screen. This setup enables immediate visibility of vital 

signs, empowering healthcare professionals to monitor patient 

status effectively and make timely decisions. 

An outstanding achievement of the project is its ability to 

enhance patient engagement. The user-friendly design of the 

monitoring device allows patients to actively participate in 

managing their health by providing real-time data on the LCD. 

This promotes greater awareness and encourages patients to 

take proactive steps towards maintaining their health. 
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