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Abstract: This study opens up new opportunities for developers and end users to realize an excellent facility of electromyography 
technology interfacing with different mechatronic devices. The article provides a brief review of the various ways for controlling different 
types of devices by using human-machine interface with help of electromyography (EMG) technology. How to register EMG signals from 
human muscular activity and evaluate the electrical potentials with the help of hardware and control the artificial limbs. 
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1. Introduction 
The advent of the new technology has opened opportunities to 

the computer user interfaces to consider alternative ways to 
communicate with machines and computer devices and allow users 
to create an immersive experience in environment virtual reality. 
This study provides a brief review of the various ways for 
controlling different types of devices by using human-machine 
interface with help of electromyography technology.  

All the developed devices can be divided into two categories: 
medical or industrial. The purpose of this research is to find and 
develop a conceptual solution and combine it in one device. Many 
people are physically disabled by losing a leg or an arm as a result 
of an accident or injury. To solve this problem and improve the 
quality of life of disabled people, optimal ergonomic artificial limbs 
are being invented. Also, this technology can be used for other 
purposes, such as for creating different types of controlled 
equipment and intelligent systems. The user interface for these 
devices is as a rule derived from graphical interfaces for computers 
using reduced versions of the hardware devices. At the same time it 
can be used for controlling teleported machinery in hazardous or 
extreme conditions that humans must avoid. Over the last years, a 
number of innovation and development in the field of human 
computer interfaces have been developed such as the light pens, the 
drawing tablets, different types of smart phones. All of these 
devices and interfaces require human assistance in hardware device 
that translates human movement to a binary numbers that the 
electronic computer can analyze and process using the software 
algorithms [22].  

This study opens up new opportunities for developers and end 
users to realize an excellent facility of electromyography 
technology interfacing with different mechatronic devices. With the 
help of the EMG technology we can register and evaluate the 
electrical potentials produced by skeletal muscle cells when these 
cells electrically or neurologically activated. The EMG signals 
received are produced by skeletal muscles and can be processed 
depending on their potential. Since the received impulses have 
different amplitudes, it is possible to register detailed necessary 
impulses and evaluate them with a controller, which controls the 
servomotors [23]. Though electromyography has been used for a 
long time for commercial prosthetic hands, all of the solutions have 
limited capabilities. EMG signals recorded from the muscles of the 
limb were used for extracting kinematic variables (i.e., joint angles) 
in order to control an anthropomorphic robot in real time. The 
novelty of the method proposed here can be centered around two 
main issues that are discussed in [8, 10, 12, 13, 18]. First, the 
dimensionality reduction is quite significant, since it does not only 
reveal some interesting aspects regarding the 3-D movements 
studied, but it also aided the matching between the EMG signals 
and motion since signal correlations were extracted, and the number 
of variables was drastically reduced. The latter led to the fact that a 
simple linear model with hidden states proved quite successful in 

the mapping [4, 8, 15, 17]. Concerning EMG signals to arm motion, 
the 3-D arm motion is somehow constrained by the use of only two 
independent variables that describe arm motion does not hinder the 
applicability of the method [11, 16, 19, 20]. This is based on the 
suggestion of motor synergies, which allows those decoded to be 
represented back in the high-dimensional space, where four human 
joint angles are actuated, concluding to motion of the human arm in 
the 3-D Cartesian space with limited though workspace. The second 
important issue presented here is that, to the best of knowledge, this 
is the first time a continuous profile of the 3-D arm motion is 
extracted using only EMG signals. Most previous works extract 
only discrete information about motion, while there are some works 
that estimate continuous arm motion; however, they are constrained 
to movements or very smooth motions [2, 5]. 

 

2. Existing solutions 
There are many developers and company's solutions using the 

EMG technology to control artificial limbs. With quickly 
development in the world of computer science and EMG 
technologies are anticipated to be used and integrated with the 
intelligent mechatronic and robotic systems.  Signal amplification 
and filtering is the basic in processing and application systems. In 
nowadays many scientist and researchers searching for better 
amplification and filtering circuit design that is able to meticulously 
capture surface EMG signals and for the current applications is still 
a challenging [22]. 

 In the electromyography technologies the characteristic of the 
amplifiers and filters determine the quality of EMG signals and 
plays the significant role. Thalmic Labs company offer new 
solution, device which can control PC interface using the EMG 
technology. The solution consist of the high input impedance 
amplifier connected to electrodes which attached to the human skin, 
an anti aliasing filter, microcontroller which digitize and process the 
EMG signals, Bluetooth communication module send the 
processing results to the other processing unit [23]. This device is 
attached to the human wrist on the adjustable bracelet, which is able 
to accommodate to all users and can be hidden under clothes. The 
surface electrodes are attached on the skin surface to get the 
electrical potential generated by muscle cells when these cells 
neurologically activated. Simple controller also can be used within a 
multimodal interface. When device detected electrical potentials 
produced by skeletal muscle cells (EMG signals), the controller 
sends a processing results wirelessly to the processing unit, such as 
smart phone or PC. In practical applications, EMG signals 
amplification and filtering plays the significant role, during the 
process the device have to receive best quality of EMG signals as 
possible and decrease the noise component from the signal. 
Applying this device with multimodal interfaces, system can also 
deliver high- resolution information and display using a GUI and 
communicate with other devices. This device can be used and 
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integrated with the intelligent mechatronic and robotic systems. A 
standard machine learning method (namely, a Support Vector 
Machine) is used to build a point-to-point map between muscle 
activity and hand position/orientation/grasping force. The map 
relies on gravity compensation and rather low movement speed, 
which enforces a many-to-one relationship between the EMG 
signals and the position. It was noted that the performance of the 
system is considerably higher when a task-oriented training 
modality is used. Furthermore, the human-friendly control 
architecture used in combination with the robot enables the operator 
to be within the workspace of the robot and interact with it. This 
feature makes the system suitable for a variety of applications in 
which physical interaction between humans and robots occurs [1, 
23]. 

  

   
Fig. 1. (Top) The demonstration of MYO device 

(https://www.thalmic.com/en/myo/) [3]. 

 

 
Fig. 2.  The demonstration of OttoBock wrist 

(http://www.ottobock.com/) [14]. 
 

In our days different types of assistive prostheses and 
wheelchairs are controlled using EMG technology. Many 
companies today offer solutions in the field of commercial 
prosthetic. The most advantageous solution by the Otto Bock 
company has offered a new prosthetic system that assures fast and 
secure data transmission, using an intelligent Axon-Bus system. The 
Axon-Bus itself is a new Otto Bock development in the field of 
exoprosthetics, derived from safety-related bus systems in the 
aviation and automobile industries – a true innovation in terms of 
the process and the results. The research focused on small size 
artificial limbs and filtering circuit design for processing surface 
EMG signals from electrical activity produced by skeletal muscles 
for command and controls the artificial limb movement. The control 
described has a high level of accuracy, such that a small object can 
be repeatedly grasped, carried around, and released. Muscle activity 
is gathered using nine surface electromyography electrodes. No 

precise placement of the electrodes is required, and no model of the 
human arm/hand is employed, making the system essentially 
subject-independent. EMG signals are weak and with the untended 
noises, EMG signals have to be gently processed until using for any 
health care solutions. The advantage is that it constitutes a self-
contained data transmission system with perfectly harmonized 
components. The individual components "communicate" with each 
other perfectly, eliminating losses in terms of data transmission, 
speed and functionality [9, 14, 20]. 

 

3. Ways for improvement  
Many companies and researchers are developing practical 

applications using muscle activity contraction, especially in field of 
interfaces for people with limited capabilities. The main challenge 
for the design researchers and developers of hardware and software 
controlling using EMG signals are high speed of operation, 
sufficient gap force, mechanical strength, low power consumption, 
less weight and good computation of software algorithms capability 
with compatible to control hardware. As revealed by an overview of 
other developers and company solutions, using the EMG 
technology to control artificial limbs for people with probability 
limitations or disability, focus in my further research will be to find 
and develop a conceptual solution and combine the categories 
involved into one device. Derived from the limited capabilities of 
other developer’s solutions, the subjects for further research are: 

• Low capacity batteries  
• Weight and mobility 
• Slow motion speed  
• Possibility of sensation 

 

There is need in advanced algorithms to be developed to attract 
useful neural information. Problem, which is still largely open using 
the EMG technology to control artificial limbs and to have an 
opportunity of sensation. The advent of the new technology area of 
human machine interface considered as priority well is based on 
EMG technologies. The aim of the future research work to create an 
integrated system that can use signals coming from the artificial 
sensors of the robotic manipulator to the human and stimulate the 
nervous system, using a hybrid controller. Weight and mobility of 
low capacity batteries is another subject to further research. One of 
the innovative aspects is the combined use of electromyography to 
relay information for controlling artificial limbs and to have an 
opportunity of sensation. There is a great need in all of these 
devices and interfaces which  can required human assistance in 
hardware device of a reliable and robust  control for the myoelectric 
hardware so that it can be implemented in real-time. EMG is a 
relatively new technology there is substantial unused potential and 
it is very beneficial to study the EMG technology for controlling 
multi function prostheses.  

 

Conclusions 
The new EMG technologies will bring a solutions to a medical 

problems caused by the existing ergonomically incorrect designed 
devices.  As the world population is growing, prostheses for aging 
population will become a very important field. Innovation and 
development in the world of prosthesis is a very wide field where 
the EMG technology has a significant role.  

The purpose of this research is to give an attempt to the 
motivation of the new researchers to the contribution in the field of 
EMG technology. Some ways for enhancement of the devices can 
be energy saving, decreasing of mass and size parameters and 
improvement of feedback registration.  
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