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Abstract: The remote real-time patient monitoring system is a healthcare solution that uses ESP32 microcontroller and 

Blynk IoT cloud platform to monitor the vital signs of patients, including temperature, oxygen saturation, and heartbeat. 

The system also monitors the environmental factors surrounding the patient, such as temperature and humidity, and 

determines the GPS location of the patient. Additionally, the system includes an alarm device that alerts healthcare 

providers in case of emergency. In this paper we design system aims to provide continuous care and monitoring for 

patients, whether they are in hospitals, at home, or outside. By using Blynk IoT cloud platform, the system aims to 

reduce the percentage of medical errors and deaths by providing real-time monitoring of the patient's vital signs and 

environmental conditions, allowing healthcare providers to respond to emergencies quickly and efficiently. The 

IoT-based patient monitoring system consists of sensors that collect data on the patient's vital signs and environmental 

factors. The collected data is transmitted wirelessly to the Blynk IoT cloud platform, where it is processed and analyzed. 

Healthcare providers can access the data through the Blynk mobile app and receive alerts in case of any abnormalities 

or emergencies. 

 

Index Terms: Internet of Things, Health Monitoring, ESP32 microcontroller, GPS location, Blynk IoT cloud platform. 

 

 

1.  Introduction 

Remote real-time patient monitoring systems have the potential to revolutionize the healthcare industry by 

providing continuous care and monitoring for patients, whether they are in hospitals, at home, or outside. These systems 

employ Internet of Things (IoT) technology to monitor the vital signs of patients and the environmental factors 

surrounding them. By providing real-time monitoring of the patient's vital signs and environmental conditions, these 

systems aim to reduce the percentage of medical errors and deaths by allowing healthcare providers to respond to 

emergencies quickly and efficiently. [1] The Blynk IoT cloud platform is one such technology that can be used to 

develop remote real-time patient monitoring systems. The Blynk platform provides a user-friendly interface that allows 

developers to create customized IoT applications quickly and easily. By using the Blynk platform, developers can create 

a remote real-time patient monitoring system that collects data on the patient's vital signs and environmental factors and 

transmits it wirelessly to the Blynk cloud platform, where it is processed and analyzed. Healthcare providers can access 

the data through the Blynk mobile app and receive alerts in case of any abnormalities or emergencies.[2]. 

The IoT-based patient monitoring system consists of sensors that collect data on the patient's vital signs and 

environmental factors. The collected data is transmitted wirelessly to the Blynk IoT cloud platform, where it is 

processed and analyzed. as well as the system aims to reduce the percentage of medical errors and deaths by providing 

real-time monitoring of the patient's vital signs and environmental conditions, allowing healthcare providers to respond 

to emergencies quickly and efficiently. 
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Fig. 1. Remote real-time patient monitoring 

2.  Study Background 

The term Internet of Things or (IoT) is a generalization of the word "Internet" to all things. Just as there is a 

communication network between computers - the Internet - the IoT is a vast communication network between objects. A 

new ecosystem is emerging, as shown in the diagram below. According to the International Telecommunication Union, 

the Internet of Things (IoT) is "the global infrastructure of the information society, which provides advanced services by 

interconnecting objects (physical or virtual) using the Internet technology. “Interoperable existing or evolving 

Information and communication.” In fact, the definition of the Internet of Things is not static. It intersects the 

dimensions of the bulldozer concept and technology. 

Conceptually, the Internet of Things represents physical objects connected through its own digital identity and can 

communicate with each other. The network builds a bridge between the physical world and the virtual world. From a 

technical point of view, the Internet of Things consists of a direct and standardized digital identification (IP address, 

smtp, http protocol, etc.) of physical objects using wireless communication systems that can be fleas. RFID, Bluetooth, 

or Wi-Fi. 

 

 

Fig. 2. IoT objects 

Each remotely controllable object has its own identifier, which makes it unique and identifiable, in most cases an 

IP address. It is this digital identification number that allows the object to be found and to issue instructions from the 

computer or mobile phone. Figure 1.3 Example for Smart wearable show who the IoT work. 
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Fig. 3. Example for Smart wearable show who the IoT work. 

3.  Problem Statements and Objectives of Research  

Based on the urgent need in society and the health sector and the large number of critical cases that are difficult to 

reach in a timely manner, the research objectives were determined. Thus, The problem statement it is the need for 

continuous and real-time monitoring of the vital signs and environmental conditions of patients in hospitals, at home, or 

outside. Traditional monitoring systems have limitations, such as requiring patients to stay in a specific location or 

requiring frequent visits from healthcare providers. These limitations can result in medical errors, delayed responses to 

emergencies, and increased healthcare costs. So that, the objectives of the remote real-time patient monitoring system 

are: 

 
1) To provide continuous care and monitoring for patients, whether they are in hospitals, at home, or outside. 

2) To monitor the vital signs of patients, including temperature, oxygen saturation, and heartbeat, as well as 

environmental factors such as temperature and humidity, and determine the GPS location of the patient. 

3) To reduce the percentage of medical errors and deaths by providing real-time monitoring of the patient's vital 

signs and environmental conditions, allowing healthcare providers to respond to emergencies quickly and 

efficiently. 

4) To collect data on the patient's vital signs and environmental factors using sensors and transmit it wirelessly to 

the Blynk IoT cloud platform for processing and analysis. 

5) To enable healthcare providers to access the data through the Blynk mobile app and receive alerts in case of 

any abnormalities or emergencies. 

4.  Scope of Study  

Implement and evaluate an IoT-based patient monitoring system using ESP32 microcontroller and Blynk IoT cloud 

platform. The system aims to monitor the vital signs and environmental factors of patients, including temperature, 

oxygen saturation, heartbeat, humidity, and GPS location, in real-time. The system also includes an alarm device that 

alerts healthcare providers in case of emergencies. The research focuses on developing a reliable and efficient system 

that can be used to provide continuous care and monitoring for patients in hospitals, at home, or outside. The scope also 

includes evaluating the performance of the system in terms of accuracy, reliability, and response time, as well as 

assessing its impact on reducing medical errors and improving patient outcomes. 

5.  ICT in Health Care 

Due to the historical aging population, as well as the population suffering from chronic diseases, particularly the 

elderly, there is a significant challenge to human well-being and public healthcare systems [4] the demand for 

healthcare resources and services is increasing, implying the importance of using ICT to reduce shortages and 

deficiencies in daily healthcare activities. ICT plays a significant role in healthcare management by enabling and 

assisting in curing, caring for, and preventing disease [5]. Its adoption is also motivated by the need to transform and 

improve healthcare service delivery and communication, thereby improving quality, information flow, decision-making 

process, and productivity for healthcare professionals [6]. The use of ICT in healthcare is inspiring a number of 

researchers and developers to delve deeper into this expanding field. According to [7], there is evidence that the use of 

ICT in healthcare plays a significant role in decreasing healthcare errors while increasing the use of technology-based 

healthcare. 
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Electronic medical and health records (EMRs/EHRs), tele monitoring systems, patient personal health records 

(PHRs), and other types of ICTs are used in the healthcare sector to support needs [8]. Similarly, the healthcare sector 

includes a variety of healthcare professionals with varying roles and routines, but they all share the same goal: to treat 

and care for patients. The role of ICT in healthcare is to support these routines and assist healthcare professionals in 

achieving their goals. On the other hand, information and communication technology (ICT) has empowered patients to 

take responsibility for their own health and quality of life, resulting in improved communication and participation with 

healthcare professionals in the prevention and treatment processes. Among many technological advancements, 

healthcare professionals adopted electronic patient records, which facilitated clinical data recording. It has increased the 

complexity of the records in terms of ethical, legal, and patient record accuracy [9-14]. 

6.  Methodology 

The methodology for this research involves the identification of the requirements and specifications for the remote 

real-time patient monitoring system, which includes the selection of appropriate sensors and devices such as the ESP32 

microcontroller and Blynk IoT cloud platform. The next step involves the design and development of the IoT-based 

patient monitoring system, including the integration of sensors, microcontroller, and cloud platform. Testing and 

evaluation of the system will be conducted in real-world scenarios to ensure its reliability, accuracy, and effectiveness in 

monitoring patient vital signs and environmental conditions. The collected data will be analyzed and interpreted to 

identify any abnormalities or emergencies and generate alerts for healthcare providers. The system's ability to reduce 

medical errors and deaths will be validated by providing real-time monitoring and quick response to emergencies. 

Finally, the research findings will be documented and reported, along with recommendations for future improvements 

or developments of the system. 

1) Hardware 

 ESP32 microcontroller  

 MAX30100 Pulse Oximeter Sensor. 

 DHT11 humidity and temperature sensor. 

 Buzzer. 

 NTC Temperature sensor.  

 0.96-inch OLED screen display.  

 NEO-M8 GPS module. 

 3.7 V, 1100 mAh Li-ion battery. 

2) Software 

 Arduino IDE. ( https://www.arduino.cc ). 

 Blynk IoT platform ( https://blynk.cloud). 

7.  Blynk IoT Cloud Platform 

With Blynk, you can create smartphone applications that allow you to easily interact with microcontrollers or even 

full computers such as the Raspberry Pi.The main focus of the Blynk platform is to make it super-easy to develop the 

mobile phone application. As you will see in this course, developing a mobile app that can talk to your Arduino is as 

easy as dragging a widget and configuring a pin. With Blynk, you can control an LED or a motor from your mobile 

phone with literally zero programming. This is actually the first experiment that I will demonstrate in this course.  But 

don’t let this simplicity make you think that Blynk is only useful for trivial applications. Blynk is a robust and scalable 

tool that is used by hobbyists and the industry alike. You can use it to monitor the soil humidity of your vegetable 

garden and turn on the water, or open up your garage door, with your phone.You can also use it to control smart 

furniture that can learn from your routines, or embed IoT and AI to traditional industrial products such as a boiler, or for 

improving the integrity and safety of oilfields. Blynk is free to use for personal use and prototyping. Their business 

model generates profits by selling subscriptions to businesses that want to publish Blynk-powered apps for their 

hardware products or services. https://blynk.io/ 

https://www.arduino.cc/
https://blynk.cloud/
https://blynk.io/
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Fig. 4. Blynk IoT Cloud Platform Dashboard 

8.  Block diagram and System Architecture 

A block diagram is a graphical representation of the system's components and their connections. The block 

diagram for the remote real-time patient monitoring system. The sensors block consists of various sensors that collect 

data on the patient's vital signs, such as temperature, oxygen saturation, and heartbeat, as well as environmental factors, 

including temperature, humidity, and GPS location. The microcontroller block represents the ESP32 microcontroller 

that integrates the sensor data and transmits it wirelessly to the Blynk IoT cloud platform. The Blynk IoT cloud platform 

block represents the cloud platform that receives the sensor data, processes and analyzes it, and generates alerts for 

healthcare providers in case of any abnormalities or emergencies. The block diagram provides a high-level overview of 

the system's components and their interactions, allowing for a better understanding of the system's architecture and 

functionality. 

 

 

Fig. 5. Shows the block diagram of the proposal system 

9.  System Flow Chart 

The flow chart for the remote real-time patient monitoring system includes several steps. First, the system begins 

with the collection of data from the sensors, which monitor the patient's vital signs and environmental conditions. This 

data is then transmitted wirelessly to the ESP32 microcontroller, which processes the information and sends it to the 

Blynk IoT cloud platform. In the second step, the Blynk IoT cloud platform receives the data and analyzes it in 

real-time, generating alerts for healthcare providers if there are any abnormalities or emergencies. The healthcare 

providers can access this data through the Blynk mobile app, which allows them to monitor the patient's vital signs and 

environmental conditions in real-time. In the third step, the system includes an alarm device that alerts healthcare 

providers in case of emergency. This allows for quick and efficient responses to emergencies, ensuring that the patient 

receives timely care. 
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Fig. 6. flow chart for system 

10.  Schematic Diagram 

A schematic diagram is a visual representation of the components and connections of an electronic circuit. In the 

case of the remote real-time patient monitoring system, the schematic diagram would illustrate the components involved 

in the system, such as the ESP32 microcontroller, sensors, and alarm device. It would also show the connections 

between these components, such as the wiring between the sensors and the microcontroller, and between the 

microcontroller and the Blynk IoT cloud platform. 
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Fig. 7. System schematic Diagram 

11.  Prototype Setup 

First: As shown in the figure below, at first, we design the bracelet using 3D printing and gathering all design 

components. 

 

 

Fig. 8. Bracelet design using 3D printing and design components. 

Second: As shown in the figure below, we connect started to connected all sensor and components with ESP32 

microcontroller according to the previous scheme, and in this case, this sensor is ready to send the signal to the 

microcontroller. 

 

 

Fig. 9. Connect all design components 

Result: The final design of the design involved installing the components in their appropriate locations, along with 

adding some miniature pieces that enhance the appearance of the bracelet.
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Fig. 10. Final design overview 

12.  Results and Validate the New Proposed System 

The design has been successfully powered up and tested, and its dedicated interface on the mobile application 

displays the components that make up the sensor section, as well as the parts used to monitoring data from device. 

Fig.11. 

 

 

Fig. 11. Enable device and validate 
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Table 1. Readings and results for several patients 

Name Heart Rat SpO2 Body Temperature Room Tempe & Humidity 

Salih 98 98 36 29 / 60 

Noorhan 70 92 37 30 / 55 

Dhurgham 66 89 36 28 / 70 

Patient 4 86 81 36 32 / 60 

Patient 5 105 86 37 33 / 50 

Patient 6 60 83 37 25 / 40 

Patient 7 89 98 36 24 / 45 

Patient 8 92 91 37 26 / 42 

Patient 9 55 97 37 27 / 44 

 

We show in this table several readings and results for several patients, and these results are calculated by extracting 

the average value of the results. There is also an error rate caused by the sensor not making contact with the body 

correctly or in different positions but calculated from several readings, even though the device displays an average 

value.  

13.  Test objectives: Time Taken to Send Data to Cloud 

Table 2. Time taken to send data to cloud 

Test condition Output specification Optimal 

Time taken to send data To cloud Microcontroller send data to cloud every 5 

second to Blynk data base. 

True 

14.  Test objectives: Time Taken to Fetch Data from Sensor to Microcontroller 

Table 3. Time taken to fetch data from sensor to microcontroller 

Test condition Output specification Optimal 

Time taken to send data From sensor to 

microcontroller 

sensors send data to microcontroller < 40 

ms 
True 

15.  Conclusion 

The main objective of the system is to provide continuous care and monitoring for patients, whether they are in 

hospitals, at home, or outside. By using Blynk IoT cloud platform, the system aims to reduce the percentage of medical 

errors and deaths by providing real-time monitoring of the patient's vital signs and environmental conditions, allowing 

healthcare providers to respond to emergencies quickly and efficiently. So that, the remote real-time patient monitoring 

system offers an efficient and reliable healthcare solution that enables continuous care and monitoring of patients. The 

system uses ESP32 microcontroller and Blynk IoT cloud platform to collect and process data on the patient's vital signs 

and environmental factors, including temperature, humidity, oxygen saturation, heartbeat, and GPS location. The system 

also includes an alarm device that alerts healthcare providers in case of emergency. By providing real-time monitoring 

of the patient's vital signs and environmental conditions, the system aims to reduce medical errors and deaths and allow 

healthcare providers to respond quickly and efficiently to emergencies. Overall, the remote patient monitoring system 

has the potential to enhance the quality of healthcare services and improve patient outcomes. Finally this study can 

extend in Future work to include Integration with other healthcare systems. The remote real-time patient monitoring 

system can be integrated with other healthcare systems such as electronic health records (EHRs) and telemedicine 

platforms [15]. This would allow healthcare providers to access patient data more efficiently and provide better 

coordinated care. As well Artificial intelligence and machine learning. The collected data can be used to develop 

artificial intelligence and machine learning models that can predict adverse events and suggest interventions to prevent 

them. This can help healthcare providers to be more proactive in their care and improve patient outcomes. 
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