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Annotation: Electromyography (EMG) 

monitoring systems play a critical role in diagnosing 

neuromuscular disorders and enhancing rehabilitation 

and muscle-controlled applications. However, 

challenges such as signal accuracy, cost, and 

integration with modern technologies remain 

significant barriers to widespread adoption. This study 

presents an Arduino-based EMG monitoring system 

utilizing the AD8226 amplifier to measure and analyze 

muscle activity. The methodology involves interfacing 

EMG sensors with an Arduino UNO to capture 

electrical signals from muscle contractions and display 

the results in real time. Findings indicate that the 

system provides reliable muscle signal detection, 

offering a cost-effective and portable alternative to 

traditional EMG systems. These results highlight the 

potential of integrating EMG monitoring with 

wearable technology and IoT for remote healthcare 

applications, improving accessibility and efficiency in 

neuromuscular diagnostics and rehabilitation. 

Keywords: Electromyography (EMG), muscle 

monitoring,  Arduino-based  system,  neuromuscular 

disorders, wearable technology, IoT integration. 

 
 

1.1 Introduction 

Electromyography (EMG) is a technique that measures the electrical activity of muscles. It 

involves placing electrodes on the skin or directly into the muscle to detect the electrical signals 

produced by muscle fibers when they contract. These signals can be used to study muscle 
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function and to diagnose and monitor a variety of neuromuscular disorders. EMG 

(electromyography) monitoring systems are widely used in various fields such as ergonomics, 

physical therapy, and sports science. These systems measure and record the electrical activity 

generated by muscles during contraction and relaxation. EMG monitoring systems can provide 

valuable information about muscle performance, muscle activation patterns, and muscle 

fatigue[1]. They can also be used to evaluate the effectiveness of rehabilitation programs and to 

develop personalized training programs. EMG monitoring systems can also be used in the 

assessment and rehabilitation of patients with neurological disorders such as Parkinson's disease 

and spinal cord injuries[2]. However, there are some challenges and barriers limiting the use of 

EMG in clinical assessment and neurorehabilitation. Some of these challenges include the need 

for specialized knowledge and training to interpret the results, as well as the cost and complexity 

of the equipment[3]. 

Overall, EMG monitoring systems have the potential to provide valuable information about 

muscle performance and can be used in various fields to improve human health and performance. 

1.2. Literature Review 

1. Fadhlannisa & Basari Project: " Design of Wireless Electromyography (EMG) Monitoring 

System for Muscle Activity Detection on Parkinson Disease " (2020) 

This project developed an EMG monitoring system for patients with Parkinson's disease, where 

the system monitors the change in muscle electrical activity during seizures[9]. 

2. Al-Ayyad et al.. Project: “A Low Noise Capacitive Electromyography Monitoring 

System for Remote Healthcare 

Applications " (2023) 

This research developed a method to read the changes in muscle electricity using wearable 

devices, and it was tested on athletes to measure the changes in muscle electricity during 

exercise[10]. 

2. Ng, Charn Loong Reaz, Project: " Electromyography Monitoring Systems by Wearable 

Devices " (2020) 

This research used Low Noise Capacitive Electromyography for the purpose of developing a 

system for measuring muscle electromyography and linking it to Remote Health care[11]. 

1.3 Problem Definition 

One of the most important problems that we encountered is that the battery, after a certain time, 

runs out of energy Also, the problem of the readings is that sometimes the signal is inaccurate or 

does not appear because of either the location of the electrodes or the type of electrode used. To 

solve these problems, use rechargeable batteries and use good quality electrodes and adjust their 

location. 

1.4 EMG Work Principle 

EMG stands for electromyography, which is a technique used to measure and record the 

electrical activity produced by skeletal muscles. The principle behind EMG is based on the fact 

that when a muscle contracts, electrical impulses are generated by the motor neurons that 

activate the muscle fibers. EMG electrodes are placed on the skin overlying the muscle of 

interest, and these electrodes pick up the electrical activity generated by the muscle fibers. The 

electrical activity is then amplified, filtered, and displayed on a screen or recorded for further 

analysis[3].The pattern of electrical activity detected by EMG can provide information about the 

timing, intensity, and duration of muscle contractions. EMG is commonly used in research and 

clinical settings to study muscle function, diagnose neuromuscular disorders, and evaluate the 

effectiveness of treatments such as physical therapy or medication[4]. 
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1.5 EMG device components 

An EMG device typically consists of several components that work together to measure and 

record the electrical activity of muscles. Some of the key components of an EMG device are[8]: 

1. Electrodes: These are sensors that are placed on the skin over the muscle of interest to detect 

the electrical activity produced by the muscle fibers. 

2. Amplifier: The electrical signals picked up by the electrodes are weak and require 

amplification to be useful. The amplifier in an EMG device increases the amplitude of the 

signals so that they can be displayed on a screen or recorded for further analysis. 

3. Filter: The EMG signals picked up by the electrodes can be affected by noise and other 

electrical activity in the environment. A filter is used to remove unwanted signals and isolate 

the EMG signals of interest. 

4. Display: The EMG signals can be displayed in real-time on a screen, allowing the user to 

observe the pattern of electrical activity in the muscle. 

5. Recording device: The EMG signals can also be recorded for further analysis. The recording 

device can be a digital storage device or a paper chart recorder. 

6. Software: Software is often used to analyze and interpret the EMG data. The software can 

help to identify patterns in the electrical activity and provide information about muscle 

function and performance. 

3. Practical Results 

4.1 Introduction 

EMG Sensor, also known as electromyography sensor is one that measures small electrical 

signals generated by your muscles when you move them. This includes lifting your arm up, 

clenching your fist, or even the simplest of movements like moving a finger. 

Technical details 

For those seeking a deeper understanding of the technical aspects, it may be helpful to explore 

the mechanisms behind muscle movement and its correlation with EMG. 

➢ The whole process starts off in your brain 

➢ Neural activity in the motor cortex (part of your brain) signals to the spinal cord 

➢ The signal is then conveyed to the muscle part via motor neurons 

➢ Motor neurons innervate the muscle directly, causing the release of Calcium ions within the 

muscle and ultimately creating a mechanical change 

➢ This mechanical change involves depolarization (change in electromechanical gradient), 

which is then detected by EMG for measurement 

Intramuscular EMG 

➢ Intramuscular EMG takes measurement through an inserting a monopolar needle electrode 

through your skin and into the muscle tissue 

➢ A common way of EMG sensing 

➢ A perfectly safe option, though it may cause discomfort when the needle electrodes are 

inserted and muscle soreness afterward 

➢ Limitations: Possible contamination of deeper muscle recording as the needle shaft is 

exposed 
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EMG sensor work mechanism 

➢ The process begins with EMG sensor placement; where it’s placed in the innervation zone of 

both tendons for better detection quality (fig.4.1) 

➢ Electrodes begin to detect electrical activity generated by muscle movement/contraction 

➢ Electrical activity detected is then displayed via the form of waves on a monitor (also known 

as an oscilloscope) 
 

Fig (1) EMG Sensor Placement 
 

Fig (.2) EMG Sensor Output Display 

Results 

a) We connect the device to the computer 

b) We connect the electrodes with the patient 
 

Fig (3) output of the device 
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Fig (4) output of the device 

4. Conclusion 

Based on the information presented, it can be inferred that Arduino can be utilized to design and 

enhance an Electromyography (EMG) monitoring system. The advantages of such a system 

include its affordability, compactness, and user-friendly nature. It is also capable of providing 

accurate and precise readings, which can prove beneficial for the field of medicine. Moreover, 

this system can streamline the process of diagnosing muscular and neurological disorders, 

thereby aiding in their effective management and treatment. 

5. Further Works 

There are various possibilities for further advancement of the EMG monitoring system in the 

future. One potential improvement is to incorporate additional sensors that offer distinct 

readings. For instance, the inclusion of an ECG sensor could enable the generation of an ECG 

graph, while the addition of an EEG sensor could provide an EEG reading. It may also be 

feasible to integrate a heart rate monitoring feature into the system. 

Furthermore, the EMG monitoring system could be linked to the Internet of Things (IoT) for 

enhanced functionality. This would allow for the results of readings to be transmitted through 

mobile devices and for specialist doctors to be notified of any unexpected changes. Such 

advancements would contribute to the continued development and optimization of the EMG 

monitoring system, benefiting medical professionals and patients alike. 
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