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Abstract: Abstract. 3D printed prototype a human hand which is controled by sEMG 

signal was created to simulate two types of fingers motions. The first one includes 

fingers flexion/extension and the second one is focused on opposing the thumb. These 

two types of motions are executed by one pair of biological muscles, by the meaning 

of sEMG signals. The recruting electrodes are attached to both biceps brachii. One of 

them is responsible for fingers flexion/thumb abduction, and the other is for fingers 

extension/thumb adduction. The simultaneous contraction of both muscles couses a 

change in the mode of movement ( fingers - thumb). Control is based on the Arduino 

microcontroller extended by two EMG Olimex shields and two servos. The main idea 

behind this project was to create an easy and cheap alternative to commercial prosthe-

tic solutions. 
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1. Introduction 

The issue of upper limb amputation in Poland may seem to be a rare problem (in 2016, it 

was less than 1% of the population on the national scale [1], [2]). However, patients affec-

ted by this problem require specialized care, from the need of surgery and create a prosthe-

sis, through social services, to the help of a psychologist. This is a very complex problem, 

where a functional prosthesis will help a lot. This project of myoelectric hand prosthesis is 

devoted to transradial amputation or wrist disarticulation. The aim of the prototype will be 

to simulate the movement of the fingers. Various solutions can be observed among com-

mercial products. For example, the company Glaze Prosthetics specializes in printing co-

smetic artificial limb, BeBionic or iLimb create myoelectric ones, and an important repre-

sentative of mechanical ones is e-Nable - the open-source project, enabling volunteers to 

print their own prosthesis. 
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2. Results and Discussion 

The prosthesis model was designed in CAD enviroment and printed on a 3D printer. The 

construction of presented artifcial hand limits the range of the motion in joints between 

phalanxes. The entire system consists of printed model, servos, Arduino UNO extended by 

EMG Olimex shield with electrodes that reads the signals from both biceps brachii muscles 

of the arms. The whole set is presented in Figure 1. 

 

Fig.1. General view of the model with Arduino microcontroler and servos. 

The prosthesis performs two types of fingers movement: 

I mode - flexion and extension 

II mode - abduction and adduction of the thumb 

To switch the mode of motion the simultaneous contraction of the both muscles is needed. 

The estimations shown that the torque generated by servo to move fingers is approximately 

equal to 2.3% of torque of the weakest finger in the human body [3]. Despite this fact, the 

servo allows to move the prosthesis in full range of motion for demonstration purposes. 

3. Concluding Remarks  

The project uses an electromyographic signal to control two servos that drives the hand 

model. Despite its simple design, it has a full range of motion and the chosen solution al-

lows for an easy control. 
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