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Introduction

Early stroke rehabilitation with Intensive and repetitive functional tasks shows positive outcomes [1]. The
main difficulty is engaging patients and motivating them for physical therapy sessions. VR games are
effective in engaging as well as motivating participants to practice more movements. Commercial off-the-
shelf games may not be appropriate for the specific needs of stroke rehabilitation. Specific goal-oriented
tasks, highly repetitive and intense therapy-tailored VR games can be suitable for rehabilitation [2].

Methods

We have developed a non-immersive VR games environment that may be particularly suitable for stroke
patients, the architecture and its components are shown in Figure 1. The VR games does not involve any
attachments so is non-immersive and based on recreational activities of daily living (ADL), developed using
the Unity3D game engine. This development incorporates suggestions from clinicians and physiotherapists
for upper limb rehabilitation. We developed four VR games based on indoor and outdoor activities and all
use task-based scoring system.

* Range of Motion * Objects Position
* Joint Positions * Home Position
* Frame Rate * Target Position
* Level of Assistance
VR-Data
Exo-Data ,I VR Scene H Audio ‘

3D Models

ADL Task

L [{ Levels }]

Interaction |«

| Basic | | Advanced |

Ul'and Menu
’I_:l

Data Analysis
Dashboard

Exoskeleton Software Game & Visualization

Data
Management

Database

Figure 1: Development Diagram of VR Games for Stroke Rehabilitation

Results & Discussion

These games are interfaced with an exoskeleton robot that provides movement in assistive and free modes
to play VR games. The design incorporates bilateral data transfer between the robot and VR games is
exchanged through a bridge program we have developed. The whole operation of the rehabilitation system
shows seamless and real-time data transfer for coordinated upper limb movement with the exoskeleton
robot. We believe that such a system would be useful for hospitals and community centres where patients
can receive longer sessions of therapy. The whole system can operate without much supervision.

Conclusion

VR games can create a safe and engaging environment that can be tailored to suit particular patients’
requirements. Being non-immersive means patients are not overloaded with head-mounted displays and
sensors, this is welcoming for patients and could significantly impact recovery compared to off-the-shelf
commercial games. It also measures and records precise data than the standard physical therapy.
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