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Streszczenie. The article describes the innovative mechatronic device for the rehabilitation 

of all fingers of the hand, which enables the implementation of functional therapy with 

biofeedback. The conceptual design as well as the prototype of the device along with the tests 

have been described. 

The developed system consists of a hardware part containing a device for the hand 

rehabilitation with sensors, an EMG module and the Arduino microcontroller, as well as an 

authoring software for PCs that offers exercises and biofeedback games, also using 

electromyography. The biofeedback training increases the patient's motivation for further 

exercises and allows for faster recovery. The software allows to customize trainings to various 

types of upper limb disorders (including stroke) and levels of dysfunction by changing the 

exercise parameters. At the end of the exercise, a report is generated with a score indicating 

the correctness of the task.  

The carried-out and presented tests of the mechatronic device for the hand rehabilitation 

allowed to verify the correctness of its operation. The created prototype confirms that the 

designed shape of the device is adjusted to the dimensions of the hand and provides the 

availability of sensors for individual fingers. All sensors included in the device allow for the 

proper biofeedback training. The software testing was also successful. Changes to some 

parameters, such as setting exercise limits or biofeedback difficulty levels, allow to adjust an 

exercise to a particular condition and dysfunction. Reports are generated correctly and contain 

the result of the exercise, which is a measure of its correctness. 

In addition, ease of use of the software and small dimensions of the hardware make it 

possible to use the system outside of rehabilitation centers and to do exercises without direct 

supervision of a physiotherapist. A physiotherapist, in turn, has the ability to supervise the 

recovery process on the basis of sent reports or tele-rehabilitation. 

The way of preparing the software itself along with the way of reading sensor data makes it 

possible to use other additional sensors so that the system can be expanded in the future. The 

designed system, especially the device for the hand rehabilitation, is an innovative solution, 

unprecedented in the field of rehabilitation and therapy of the upper limb. 

The mechatronic device for the hand rehabilitation is an innovative solution. Therefore, 

patents have been applied for „Device for the hand rehabilitation", registered under No. 

P.420304 and "The method of rehabilitation using the device", registered under No. P.420305. 

In addition, the right to register on the industrial model entitled "The rehabilitation device" 

was granted (No. Wp.25224). 
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