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Finger exoskeleton control system using MATLAB/Simulink
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1. Introduction

A paralyzed and not fully functional hand can be supported by the properly designed exoskeleton
system with motoric abilities [1, 2]. Both suitably selected geometry and specialized software are
addressed applying the MATLAB environment.

2. Model

2.1. Physical and geometrical properties.

The system supporting the movement of the fingers is composed of two parallel subsystems. Each
of them consists of three basic links (d, c, e) and two actuators (F1, F2). Finger leading link (k) is

common for both subsystems. Figure 1 shows a basic diagram of the constructed system.
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Fig. 1. Physical and geometrical model.
2.2. Governing equations.
Geometrical model is described by the following equations

u’ =(a+d-sina,) +(b+d-cosa, ),

o, = arctg dsina, +a 0
! dcosa, +b )
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2.3. MATLAB/Simulink scheme.

Solutions of the governing equations are found using the MATLAB/Simulink scheme shown in
Figure 2.

Fig. 2. MATLAB/Simulink scheme.

3. Discussion

The proposed physical and mathematical models allow to optimize and control of a human finger.
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