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UKRAINE 

 
At the initial stage of prosthetic hand model design it is necessary to develop a 

structural diagram that will allow to consider the relationship and determine the 
principles of organization and work. To do this, it is proposed to use the classical 
approach to the development of automated feedback control systems [1], in our case, 
the control system will look as follows as shown in Figure 1. 

The contraction signal of the “triceps muscle of the shoulder” as an EMG signal 
[2] will be received as an input signal, which is captured by the Sensor element and 
transmitted to the Control System. By analyzing the received signal level and 
comparing it with the previous one, the Control System affects the Actuating 
Mechanism, which will be the movers that will mechanically act on the compression 
or release of the fingers of the prosthetic hand. The feedback makes it possible to 
compare the force of contraction, which will make it possible to control the force of 
compression in the cycle depending on the level of the EMG signal and to avoid 
abrupt unclenching with the loss of the holding object. 

 

 
Fig. 1. Control System 
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On the basis of the developed control system, we can begin to develop a block 
diagram of the prosthesis model being developed, with details of the connections 
between the blocks. Let’s add the following blocks to the structure: 

- accumulators - control system and servomotors of the prosthetic arm power 
supply unit using accumulators; 

- BMS moduls – battery charging and balancing control unit, with the possibility 
of recharging through standard interfaces (USB, Type -C); 

- Sensor  - sensor unit for reading the contraction of the "triceps muscle of the 
shoulder" as an EMG signal; 

- Servo 1,…,Servo 2 – array of servo motors to realize compression flank 
fingers. 

The developed prosthesis structural diagram is shown in Figure 2. 
After developing a structural diagram of a prosthesis model based on muscle 

sensors, it is necessary to analyze and select hardware modules 
 

  
Fig. 2. The Prosthesis Structural Diagram 

 
Based on the specifics of the layout and usage, it should have the following 

restrictions: 
- the control system should not be large enough to fit inside the layout; 
- the entire assembled control system with power supply should not exceed  the 

price 500UAH; 
- easy accessibility for quick repairs and adjustments. 
Conclusions. The proposed prosthesis control system and structural diagram 

will allow to implement a power control system inside the prosthesis, with the 
possibility of fast charging. In the future, the authors plan to develop a prototype 
laboratory sample for research and further implementation.  

 
References: 

[1] Söderlind, G. (2002) Automatic Control and Adaptive Time-Stepping. Numerical Algorithms 31, P. 281–310. 
https://doi.org/10.1023/A:1021160023092 

[2] Muhammad Zahak Jamal; Dong-Hyun Lee; Dong Jin Hyun. (2019). Real Time Adaptive Filter based EMG 
Signal Processing and Instrumentation Scheme for Robust Signal Acquisition Using Dry EMG Electrodes. 
In 16th International Conference on Ubiquitous Robots (UR). 24-27 June. Jeju, Korea (South). DOI: 
10.1109/URAI.2019.8768662 

  


