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Abstract: As a typical cross-application between medicine and industry, the study of motion rehabilitation
technology based on virtual reality (VR) has attracted more and more scholars’ attention recently . Based on
the review of relevant research work, this paper firstly analyzes three starting points for VR technology to
improve motor nerve function: first, VR is used to optimize the motor imagination effect; second, virtual
environment can provide repetitive task training; third, virtual learning tasks are transferred to the real envi-
ronment. Then, it summarizes three core elements that should be considered when designing virtual reha-
bilitation environment: visual presentation of movement, immediate behavioral feedback mechanism, and
rich contextual information. The latest applications of VR in the rehabilitation of neurological injuries such
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as stroke and spinal cord injury are then reviewed, and the clinical potential and initial results of VR reha-

bilitation technology were demonstrated. Finally, the core problems faced by VR of neurological rehabilita-

tion are summarized: In-depth understanding of the key influence mechanism of various sensory information

in VR in the neural process is the key to fully explore the potential of VR technology. The purpose of this

review is to provide theoretical support and technical reference for the clinical application and research of

VR in the field of neurorehabilitation.
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Camera
— Color-based tracking using image processing
— Optical marker tracking

— Depth sensing for body tracking
— Depth sensing for hand tracking
—Image marker tracking

Body motion tracking
—Multiple IMU tracking .

LA

Controller

— Haptic or Force feedback included
—End point tracking

—Force sensing

Other sensors in devices

—IMU in hand-held controller

—Force or optical fiber curvature sensing for
machine handle

—EMG (electromyography) for muscle activity
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Arm Exoskeleton

—Sensor for torque, force, joint rotation
—Potentiometer, optical encoder

—IMU (inertia measurement unit) for joints

:

R

Hand exoskeleton

—Hall effect sensors with pneumatic
actuators

—Fusion with data glove

Data glove

—Bending or optical flex sensor for fingers

—IMU for hand movement

—Accelerometer and gyroscope sensor

—Electromagnetic tracker for global
position/rotation
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