ANALYSIS OF UPPER ARM REACHING MOVEMENTS IN ROBOT-MEDIATED THERAPY

G. D’Addio1, M. Cesarelli2, M. Romano2, A.M. De Nunzio1, F. Lullo1, N. Pappone1

Ente: 1 S. Maugeri Foundation, Rehabilitation Institute of Telese Terme, Benevento, Italy  
2 Dept. of  Biomedical, Electronics and TLC Engineering, Naples, Italy


Introduction
The robot-mediated therapy (RMT) permits to quantify the performances of a rehabilitative task proposed to a patient and hence his progress. This study aimed to develop a quantitative electromyographic and kinematic assessment of movements of upper arm muscles involved in robot assisted reaching movements, useful to implement rehabilitative approaches patients oriented.
Material and methods
During the exercise, subjects sat on the ergonomic robot chair. The arm under test was at 90° with the trunk. Four targets were equally spaced of 30° from a central target; each subject had to move the arm from the center position to the target and then return to the center. Kinematics and electromyographic signals were simultaneously recorded. The onset and end times of movements were automatically detected by means of an algorithm based on the bell-shaped velocity profile, using a normalized envelope for EMG signals. Two different thresholds were set: threshold of activity and resting, distinguishing the EMG signals into three areas representing different muscle activation levels: basal area, active area and resting area. Concerning kinematic parameters, local morphological indexes, symmetry coefficient and smoothness, and global mathematical indexes, skewness and kurtosis, were employed.
Results
Obtained results showed that number of EMG activations and deactivations recorded for each muscle is different, for example depending on the complexity of the movement or on the effect of the gravitational force. Concerning kinematic evaluation, data were merged in horizontal and vertical movements. Results showed a substantially invariance of the mean and peak velocities between horizontal and vertical movements. Symmetry coefficient and skewness index indicated that the phases of acceleration and deceleration contribute differently in these movements. The smoothness index highlighted that vertical movements are characterized by a less regularity.
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