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Robot-assisted clinical rehabilitation experiment based on
anxiety emotion and hybrid control
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Abstract: In the current robot-aided rehabilitation training methods based on patient’ s active participation, the perception of the

«

patients’ active participation are mostly from the viewpoint of “motor” while neglecting the “psychological” involvement. Moreover, the
interactive control methods do not incorporate robotic continuous variable motion control and therapist discrete event decision control into
a unified framework. To solve this problem, a robot-assisted clinical rehabilitation training method is proposed based on anxiety emotion
recognition and hybrid theory. Firstly, the significance and difference of anxiety with different arousal are analyzed; Secondly, an anxiety
emotion classifier using radial basis function based support vector machine is developed. Besides, human-robot interactive controller
coinciding with the arousal of the patient’ s anxiety is developed by using hybrid control theory. Finally, the proposed method is verified
with three recruited stroke patients on a constructed clinical experimental platform featuring a Barrett WAM™ manipulator.

Keywords : rehabilitation robot; anxiety emotion; support vector machine; hybrid theory; clinical experiment
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Robot-assisted clinical rehabilitation training

Fig. 1

system based on anxiety emotion recognition
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Table 1 Anxiety emotion physiological

response features
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Fig.3 Flowchart of two-factor mixed design and variance

analysis for anxiety emotion physiological response features
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Fig.4 Block diagram of human-robot interactive

control system based on anxiety emotion and hybrid control
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Table 2 Control states and output vectors definition for the training task regulation controller
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Fig. 5 Comparison of corrugator electromyography

changes for anxiety emotion with different arousal
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Table 4  Patient-dependent recognition confusion matrix

for anxiety emotion (83% )
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Eia 27 1 2 30 0.1
g 3 22 5 30 0.27
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Table 5 Patient-independent recognition confusion matrix

for anxiety emotion (70% )
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