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Abstract: With the rise of remote healthcare, especially for people dealing with heart issues, there’s a 

growing need for simple and affordable ways to monitor heart activity from home. This paper introduces 

a low-cost system that uses the AD8232 ECG sensor to track a person’s heart signals. The sensor 

connects to a microcontroller, which collects the ECG data and sends it to the Ubidots IoT platform over 

Wi-Fi. This setup makes it easy for doctors, caregivers, or even family members to keep an eye on the 

patient’s heart in real-time—from anywhere, at any time. It can help catch early signs of heart problems 

and reduce the need for frequent hospital visits, which can be especially helpful for elderly patients or 

people living in remote areas. The system is designed to be simple, easy to use, and reliable. By 

combining basic ECG monitoring with IoT technology, it provides a practical solution for everyday 

health monitoring. It’s a small step toward making healthcare more accessible, efficient, and patient-

friendly, especially for those who need regular heart check-ups but want the comfort of staying at home. 
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I. INTRODUCTION 

In recent years, technology has made huge strides in the field of healthcare. From smart medical devices to 

telemedicine, we’re now able to monitor and manage health conditions in ways that were not possible before. One area 

where this progress has been especially important is in the monitoring of heart health. 

For people with heart conditions—such as arrhythmias, high blood pressure, or a history of heart attacks—regular 

checkups and close monitoring of heart activity are essential. Doctors often need to observe a patient's heart rate and 

ECG (electrocardiogram) signals to detect any signs of abnormalities. However, making frequent trips to the hospital or 

clinic can be challenging. This is particularly true for elderly individuals, people with mobility issues, or those living in 

rural or remote areas where access to healthcare is limited. 

To help address this problem, remote health monitoring systems have emerged as a powerful solution. These systems 

use modern technology to collect health data, like heart rate or ECG signals, and send it over the internet to healthcare 

providers. This way, doctors can keep track of a patient’s condition without requiring them to visit the hospital every 

time. It also means that any sudden changes in a patient’s health can be noticed quickly, which is crucial in emergency 

situations. 

In this project, we focus on building a simple, low-cost, and effective remote ECG monitoring system. At the heart of 

this system is the AD8232 ECG sensor, a compact and reliable sensor designed to record electrical activity from the 

heart. It works similarly to the machines used in hospitals to record ECGs, but it is much smaller and easier to use at 

home. 

We connect the AD8232 sensor to a microcontroller—such as an Arduino—which acts as the brain of the system. The 

Arduino reads the ECG data coming from the sensor and prepares it to be sent wirelessly. To send the data online, we 

use a Wi-Fi module, which uploads the real-time ECG signals to a cloud-based platform called Ubidots. Ubidots is an 

Internet of Things (IoT) platform that allows users to collect, visualize, and analyze sensor data through easy-to-use 

dashboards. 
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Once the ECG signals are uploaded, they can be viewed through a computer or smartphone from anywhere in the 

world. This makes it incredibly convenient for doctors or caregivers to monitor a patient’s heart activity in real time. If 

anything unusual is detected—such as an irregular heartbeat or sudden spike in heart rate—medical help can be 

provided quickly, even if the patient is at home. 

One of the main goals of this project is to create a system that is both affordable and user-friendly. High-end medical 

equipment used in hospitals can be very expensive and not practical for everyday use at home. But with the components 

we use in this system—like the AD8232 sensor, Arduino board, and Wi-Fi module—it’s possible to build a functioning 

remote ECG monitor at a fraction of 

The cost 

 
In addition to being cost-effective, the system is also designed with ease of use in mind. It doesn’t require any advanced 

technical knowledge to operate. Patients or their family members simply need to attach the ECG leads, turn on the 

device, and connect it to Wi-Fi. The data will automatically start streaming to the Ubidots platform, where it can be 

accessed instantly. 

This kind of system offers many benefits. First and foremost, it helps detect heart problems early. Many heart 

conditions develop gradually and may not show clear symptoms until they become serious. By continuously monitoring 

ECG data, doctors can spot subtle changes that might indicate an issue before it turns into an emergency. This early 

detection can save lives. 

Second, it reduces the burden on hospitals and clinics. Not every patient with a heart condition needs to be in the 

hospital all the time. With remote monitoring, patients can stay at home and go about their daily lives while still being 

under medical supervision. This frees up hospital resources for more critical cases and makes healthcare more efficient 

overall. 

Third, it improves peace of mind for both patients and their families. Knowing that someone is watching over their 

health—even from a distance—can make patients feel more secure and reduce anxiety. Family members can also check 

in on their loved ones easily using the Ubidots dashboard, especially if they live far away. 
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Of course, there are still challenges to consider. Data privacy and internet connectivity are two important factors. 

Medical data must be kept secure, and a stable internet connection is needed to transmit real-time information. 

However, with the right precautions and proper setup, these challenges can be managed effectively. 

In summary, this project demonstrates how modern, affordable technology can be used to bring real-time heart 

monitoring into the home. By combining the AD8232 ECG sensor, Arduino microcontroller, and Ubidots IoT platform, 

we’ve created a system that is practical, accessible, and potentially life-saving. It represents a step forward in making 

healthcare more responsive, personal, and convenient—especially for those who need it most. 

 

II. METHODOLOGY 

The main objective of this project is to develop a working prototype for a remote ECG monitoring system using the 

AD8232 ECG sensor and Ubidots IoT platform. The system is designed to be simple, cost-effective, and capable of 

transmitting ECG data to the cloud for remote access. This section describes the hardware components, circuit design, 

working process, and software tools used in the implementation. 

 

A. Components Used 

1. AD8232 ECG Sensor Module 

 
The AD8232 is an analog front-end (AFE) sensor specifically designed for ECG and other bioelectrical signal 

monitoring. It filters and amplifies the small electrical signals generated by the heart and produces a readable analog 

output. 

 

2. Arduino Uno / ESP32 
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The Arduino Uno or ESP32 microcontroller reads the ECG signal from the AD8232. ESP32 is preferred because it has 

inbuilt Wi-Fi, which allows direct connection to the internet without the need for an external module.

 

3. Connecting Wires and Electrodes 

Three disposable ECG electrodes are used to collect the heart signals from the body. These are connected to the 

AD8232 module using jumper wires. 

 

4. Ubidots IoT Platform 

Ubidots is an online cloud service that allows real

customizable dashboard to view ECG waveforms and set alerts.

 

B. Circuit Design 

The circuit consists of connecting the AD8232 sensor to the microcontroller. The sensor has 9 pins, but only a few are 

essential for basic ECG reading: 

Wiring: 

The table below shows the pin-to-pin connections between the ESP32 microcontroller and the AD8232 

module, along with their respective functions:

ESP32 Pin AD8232 Pin

3.3V 3.3V

GND GND
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time visualization and logging of sensor data. It provides a 

e circuit consists of connecting the AD8232 sensor to the microcontroller. The sensor has 9 pins, but only a few are 

pin connections between the ESP32 microcontroller and the AD8232 ECG sensor 
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GPIO34 OUT Analog ECG signal input to ESP32 ADC 

GPIO25 LO+ Detects loose electrode (positive) 

GPIO26 LO- Detects loose electrode (negative) 

 

C. Working Principle 

The system works in the following steps: 

1. Signal Acquisition: 

The ECG electrodes detect electrical signals from the heart, and the AD8232 module amplifies and filters these signals. 

2. Signal Processing: 

The microcontroller reads the analog ECG output through its analog input pin. The signal is cleaned and converted into 

digital form. 

3. Data Transmission: 

Using the built-in or external Wi-Fi module, the microcontroller sends the ECG data to the Ubidots server at regular 

intervals. 

4. Visualization: 

The ECG data is displayed on the Ubidots dashboard in graphical form. Users can monitor real-time waveforms and set 

alerts for abnormal patterns. 

5. Remote Access: 

The doctor or caregiver can log into the Ubidots platform using a browser or mobile app and view the patient's ECG 

remotely from any location. 

 

D. Software and Tools Used 

 Arduino IDE: Used for writing and uploading code to the microcontroller. 

 Ubidots Account: Free or paid Ubidots account to create widgets and dashboards. 

 Libraries: Libraries for Wi-Fi, Ubidots, and sensor interfacing are used for easy integration. 

 

III. RESULTS 

The system was successfully assembled and tested in a laboratory setting. The AD8232 sensor was attached to the test 

subject using three ECG electrodes placed on the chest area. The sensor readings were captured by the ESP32 

microcontroller and transmitted to the Ubidots platform via Wi-Fi. 
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On the Ubidots dashboard, the ECG signals were displayed as waveforms in real-time. The data refresh rate was 

approximately 1–2 seconds, which was sufficient for live monitoring. The dashboard also allowed customization, such 

as setting thresholds to send alerts when the heart rate crossed normal limits. 

 

IV. APPLICATIONS 

This system can be useful in many real-world scenarios where continuous heart monitoring is important. Some key 

applications include: 

1. Home Healthcare: 

Elderly patients or people recovering from surgery can use this system to track their heart health from home. 

2. Remote Villages or Rural Areas: 

In areas with limited access to hospitals, this system allows patients to be monitored from a distance. 

3. Telemedicine: 

Doctors can monitor multiple patients remotely and suggest treatments based on the data. 

4. Fitness and Sports: 

Athletes can use ECG monitoring during training to detect stress or abnormalities in heart function. 

5. Emergency Response: 

The system can be extended to send alerts to family or medical staff if a patient’s heart rate becomes abnormal. 

 

V. CONCLUSION 

This research demonstrates a simple and effective method for monitoring ECG signals remotely using the AD8232 

sensor and Ubidots IoT platform. The system is cost-effective, easy to set up, and offers real-time data visualization. It 

can be especially beneficial for patients who require constant monitoring but cannot visit hospitals regularly. 

In future work, the system can be enhanced by adding more sensors (such as temperature or SpO2), integrating battery-

powered portability, and using machine learning to automatically detect abnormal patterns in ECG signals. 

 

REFERENCES 

[1]. Pathinarupothi, R.K.; Durga, P.; Rangan, E.S. IoT-based smart edge for global health: Remote monitoring 

with severity detection and alerts transmission. IEEE Internet Things J. 2018, 1, 2449–2462. 

[2]. Ray, P.P. Internet of things based physical activity monitoring (PAMIoT): An architectural framework to 

monitor human physical activity. In Proc. of IEEE CALCON, Kolkata, India, 2014; pp. 32–34. 

[3]. Xu, G. IoT-assisted ECG monitoring framework with secure data transmission for health care applications. 

IEEE Access 2020, 8, 74586–74594. 

[4]. Ramos, M.S.S.; Carvalho, J.M.; Pinho, A.J.; Brás, S. On the impact of the data acquisition protocol on ECG 

biometric identification. Sensors 2021, 21, 4645 

[5]. Karpagachelvi, S.; Arthanari, M.; Sivakumar, M. ECG feature extraction techniques: A survey approach. 

arXiv preprint arXiv:1005.0957, 2010. 

[6]. Wagner, R.E.; da Silva, H.P.; Gramann, K. Validation of a low-cost electrocardiography (ECG) system for 

psychophysiological research. Sensors 2021, 21, 4485. 

[7]. Da Xu, L.; He, W.; Li, S. Internet of things in industries: A survey. IEEE Trans. Ind. Inform. 2014, 10, 2233–

2243. 

[8]. Van Kranenburg, R. Ambient intelligence and its promises. In The Internet of Things: A Critique of Ambient 

Technology and the All-seeing Network of RFID; Institute of Network Cultures: Amsterdam, Netherlands, 

2008; Chapter One. 

[9]. Prabavathy, S.; Sundarakantham, K.; Shalinie, S.S.M. Design of cognitive fog computing for intrusion 

detection in internet of things. J. Commun. Netw. 2018, 20, 291–298. 

[10]. Liao, C.C.; Chen, T.S.; Wu, A.Y. Real-time multi-user detection engine design for IoT applications via 

modified sparsity adaptive matching pursuit. IEEE Trans. Circuits Syst. I Regul. Pap. 2019, 66, 2987–3000. 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology  

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 9, May 2025 

 Copyright to IJARSCT         DOI: 10.48175/IJARSCT-27030  224 

    www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
[11]. Vermesan, O.; Friess, P.; Guillemin, P.; Gusmeroli, S.; Sundmaeker, H., et al. Internet of things strategic 

research roadmap. Internet Things Glob. Technol. Soc. Trends 2011, 1, 9–52. 

[12]. Shen, S.; Huang, L.; Zhou, H.; Yu, S.; Fan, E., et al. Multistage signaling game-based optimal detection 

strategies for suppressing malware diffusion in fog-cloud-based IoT networks. IEEE Internet Things J. 2018, 

5, 1043–1054. 

[13]. Al-Fuqaha, A.; Guizani, M.; Mohammadi, M.; Aledhari, M.; Ayyash, M. Internet of things: A survey on 

enabling technologies, protocols, and applications. IEEE Commun. Surv. Tutor. 2015, 17, 2347–2376. 

[14]. Park, E.; Lim, J.; Park, B.C.; Kim, D. IoT-based research equipment sharing system for remotely controlled 

two-photon laser scanning microscopy. Sensors 2021, 21, 1533. 

[15]. Al-Fuqaha, A.; Guizani, M.; Mohammadi, M.; Aledhari, M.; Ayyash, M. Internet of things: A survey on 

enabling technologies, protocols, and applications. IEEE Commun. Surv. Tutor. 2015, 17, 2347–2376. 

[16]. Ubidots. Ubidots MQTT API reference. 2020. Available online: https://ubidots.com/docs/hw/#responsecodes 

(accessed on 2021). 

[17]. Liao, W.H.; Dande, B.; Chang, C.Y.; Roy, D.S. MMQT: Maximizing the monitoring quality for targets based 

on probabilistic sensing model in rechargeable wireless sensor networks. IEEE Access 2020, 8, 77073–

77088. 

[18]. Vishwanatham, A.; Ch, N.; Abhishek, S.; Sanagapati, S.; Mohanty, S., et al. Smart and wearable ECG 

monitoring system as a point of care (POC) device. In Proc. 2018 IEEE Int. Conf. Adv. Netw. Telecommun. 

Syst. (ANTS), Indore, India, 2018; pp. 1–4. 

[19]. Clark, N.; Sandor, E.; Walden, C.; Ahn, I.S.; Lu, Y. A wearable ECG monitoring system for real-time 

arrhythmia detection. In Proc. 2018 IEEE 61st Int. Midwest Symp. Circuits Syst. (MWSCAS), Ontario, 

Canada, 2018. 

[20]. Bravo-Zanoguera, M.; Cuevas-González, D.; Vazquez, J.P.G.; Avitia, R.L.; Reyna, M.A. Portable ECG 

system design using the AD8232 microchip and open-source platform. MDPI Proc. 2019, 42, 49 

 


