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A New Progress in Virtual Rehabilitation: Assessment of Upper Limb Motor
Functions Based on Haptic Feedback Technology

Liu Xiaoyu'” Tang Min' Dong Ying' Zhu Yuanjie' Fan Yubo' ***
1. Key Laboratory of Biomechanics and Mechanobiology (Beihang University)/ Ministry of Education; Beijing Advanced Innovation
Center for Biomedical Engineering/ School of Biological Science and Medical Engineering s Beihang University , Beijing, 100191
2. School o f Medical Science and Engineering Medicine » Beihang University ., Beijing 100191

3. State Key Laboratory of Virtual Reality Technology and Systems, Beihang University , Beijing 100191

Abstract In recent years, virtual reality has been gradually applied to the motor rehabilitation for stroke
patients. The virtual rehabilitation allows the assessment of upper limb motor function by constructing
“task-oriented” virtual rehabilitation tasks with high immersion and strong interaction. The haptic feedback
technology provides patients with force and tactile interaction with the virtual environment, enabling the
multisensory output in the virtual evaluation task. In addition, haptic devices allow the high-precision data
acquisition for accurate assessments of upper limb motor function. By reviewing relevant literatures, we
introduce the common-used haptic devices and their structural characteristics in this paper. We summarize
typical virtual “Task-oriented” assessment tasks based on haptic devices and the biomechanical parameters
used for the assessment of upper limb motor function. At the end of this paper, we propose the bottleneck

of haptic-based virtual rehabilitation and prospected its further development.

Keywords virtual reality; haptic feedback; rehabilitation; upper limb motor function; assessment
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