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Abstract: Most studies of muscle treatment are hospital-based. However, to build a 

better environment in medical purpose, the convenient technologies are very useful. 

Due to the pandemic Covid-19 , the arrangement of face-to-face consultation with 

physiotherapist will increase the health risk. In order to reduce these complications, a 

telemedicine concept and compact assistive device is designed. The muscle treatment 

monitoring device is developed as monitoring tools for the patient daily use. The aim 

of this project is to determine whether muscle treatment monitoring device performed 

on patient would be effective at improving the muscle condition. For this purpose, the 

contraction and movement result was recorded in a voltage format. The larger muscle 

movement will provide a larger voltage and vice versa. The data set include 5 students 

from UTHM. The results show a high correlation between movement and voltage. To 

conclude, the development of this home based muscle monitoring device has proven 

to be reliable and could be used as an alternative physiotherapy process at home. 
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1. Introduction 

Physiotherapy is one of the best methods to help a patient who has a disability due to certain cases. 

It will help them to improve their abilities at the highest level of function. The physiotherapy also 

supports the patient to stay healthy and getting better in daily life. In general, physiotherapy provides 

an individual to be more independent to undergo routine activities everyday and also enables to do 

anything like a normal person if it is possible to restore optimal health [1-3].  

There are many areas covered in physiotherapy programs especially in physical care, physical 

therapy and also muscle treatment. In order of that, the activity of the patient will be monitored by a 

physiotherapist every day to see the improvement of the patient's condition. Thus, the condition of every 

single activity should be monitored continuously [10-12].  
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From this, a wireless monitoring device needs to be developed as a medium to observe the condition 

of the patient. It is helpful for patients and nurses to monitor the level of recovery muscle. The 

movement of muscle has a different strength and it is related to the ability to move and lift objects. 

Therefore, the wireless monitoring device for muscle treatment can be used by a doctor and 

physiotherapist to monitor the patient globally. 

2. Materials and Methods 

In order to complete the project, the ADDIE method is used as a guideline system for solving 

problems. According to the result obtained, the device has positive responses during the evaluation. 

2.1 Analysis Stage 

The main problem of this project is muscle treatment can only be diagnosed at the physiotherapy 

center. However, this device might be helpful for a user to get information about muscle movement at 

their home. It is wearable and user friendly. Table 1 shows the needs and solution when implementing 

the project. 

Table 1: The Needs and Solution of Project Implementation 

 

2.2 Design Stage 

Muscle treatment monitoring device uses the concept where the number of muscle movements 

determines whether the muscle is in good condition or in bad conditions [4-6]. Figure 1 shows the 3D 

connection of the device developed consists of the muscle sensor, and node MCU which is powered by 

the 9V battery. The device use electromyography as the muscle sensor. The sensor value will then send 

the signal to the node MCU at pin A0. The node MCU is powered up by the 9V battery. Since node 

MCU has ESP8266 which is a Wi-Fi module, it enable the device to send the data collected to the World 

Wide Web and IoT platform. 

 

 
Figure 1: 3D Connection of the Project 
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2.3 Developmental Stage 

The Internet of Things (IoT) is a system that is related to computing devices that have the ability to 

transfer data over a network without implementing human-to-human interaction [7-9]. With the growth 

of IoT applications in the Fourth Industrial Revolution (IR4.0), IoT devices are produced in various 

fields including the health sector. Table 2 lists the components involved including their function, 

respectively. Figure 2 shows the block diagram of the developed device. The Myoware Muscle Sensor 

will act as an input, the node MCU as a microcontroller and the Blynk apps and serial monitor will act 

as an output. 

 

Table 2: Device Components and Functions 

 
 

 
Figure 2: Block Diagram of the device 

2.4 Implementation Stage 

      The installation to the subject is required to perform the early stage of data. During the test, the 

position of electrode is important to get the ideal result. The possible position of electrode pad is refer 

based on the middle of the bicep muscle. The muscle point should be accurate otherwise the large 

amount of unwanted signal (noise) are produced. The stable position of subject is require in other to 

avoid any movement. 

2.5 Evaluation Stage 

The device performance and how the data accurate is tested based on the various subject like arm 

skin and leg muscle. This data are produced to improve the data quality and accuracy. Further result of 

device are generate at the result phase. The flowchart in Figure 3 describes the steps of system operation, 

from the beginning of operation (turn on the mobile phone), through the use of sensor (placing the 

electrode) and last point of operation end (data transfer). If device are not connecting with the Blynk 
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Application, user have to make sure the reliability of the network connection. Else, user need to check 

the authentication token in Arduino software. Then, the skin surface will be cleaned and the electrode 

pads will be attached at the ideal position. After that, observation is made and the data is transferred 

into Blynk Application. 

 

Figure 3: Flowchart of the project 

3. Results and Discussion 

The prototype of Muscle Movement Monitoring Device was created with portable and passive 

wearable. Almost 90% are wireless monitor from smartphone. Another 10% is basic electronic 

components. The system design are completely implemented by IoT. The result are created based on 

the real subject (human body). 

3.1 Results 

Figure 4 and 5 show the example of graph voltage against time of the bicep and forearm muscle, 

respectively. Both were compared between flexion and extension. Based on the Figure 4, the flexion 

obtained approximately at 35mV and it was the maximum value by random test. The extension has 
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below than 10mV. Figure 5 which is for forearm muscle has approximately to 20mV. The peak value 

is for flexion and the rest state is an extension value. However, the results shown that there was 

differences between extension and flexion. Therefore, several data has been collected to generate the 

average and tolerance of the muscle movement. 

 

Figure 4: Serial Plot of Flexion and Extension (Bicep Muscle) 

 

 

Figure 5: Serial Plot of Flexion and Extension (Forearm Muscle) 

 

Table 3 shows a summary of the results. The data produced by the Myoware sensor which is 

applicable for muscle at the human body. The very first experiment are used at the bicep and forearm 

in the human body. It is an analysis and demonstration to see the effect between the sensor and the 

human body against the voltage. Muscle for both bicep and forearm control movement of flexion and 

extension. The bicep muscle worked to allow the hand to bend and straighten. The bending process is 

called flexion and the straightening process is called extension. Thus the same action occurs at the 

forearm. From the result obtained, it can relate with the theoretical of flexion and extension movement 

which is during forearm muscle relax the hand is in extension while when the forearm contracted the 
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hand is in flexion. The result proves where process extension produced low voltage and during the 

flexion, there is a high value of voltage. 

 

 

Table 3: Result Summary for Extension and Flexion of Biceps and Forearm Muscle 

 

3.2  Discussions 

The aim of this study was to determine whether muscle treatment monitoring device performed on 

patient would be effective at improving the muscle condition. The 5 sample of data collected were based 

on the healthy person with different characteristic like muscle, weight, and height. Based on the data 

summary in Table 3, there were a numbers of mean and standard deviation calculated based on the excel 

software. The standard deviation were used to measure the threshold and tolerance for the calibration 

purpose. The mean value for bicep flexion was 25 mV and bicep extension was 8.72 mV. Therefore the 

threshold and tolerance for the flexion and extension of bicep muscle were 3 mV and 1.5 mV each. The 

same procedure and calculation performed on the forearm muscle. Thus, the mean value for forearm 

flexion was 21.12 mV and bicep extension was 7.46 mV. Therefore the threshold and tolerance for the 

flexion and extension of bicep muscle were 4.7 mV and 2.1 mV each. All the tolerance would be 

calibrated in Arduino software. 

4. Conclusion 

In conclusion, the muscle treatment monitoring device was developed as monitoring tools for the 

patient daily use. Hence, research into designing a muscle treatment monitoring device that can be 

conveniently controlled and the data which can automatically viewed by the Internet of Things (IoT) is 

a great value. The device was lightweight and highly sensitive, thus preferred as a home monitoring 

device. It provides quality and timely health assistance for both physiotherapist and patient. The device 

are able to be monitored by using smartphone and automatic measure by muscle sensor. The muscle 

treatment monitoring device design met the project’s expectations set at the beginning. 
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