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Abstract
Stroke is a major cause of long-term disability, often resulting in impaired walking ability, reduced mobility, and decreased independence. Many stroke survivors experience muscle weakness, poor balance, and impaired coordination, which limit functional ambulation and participation in daily activities. Conventional physiotherapy is effective but requires intensive supervision, repeated sessions, and significant healthcare resources, limiting accessibility and continuity of care. Therefore, innovative and accessible rehabilitation technologies are needed. This innovation aims to develop an intelligent robotic-assisted walking rehabilitation device to facilitate safe, repetitive, and task-specific gait training for stroke survivors. The system was designed with adjustable mechanical support, integrated motion sensors, and real-time feedback to provide adaptive assistance based on the user’s functional level. This promotes active participation while ensuring safety and stability. A pilot feasibility study was conducted to assess the usability, safety, walking performance, and user satisfaction among stroke survivors. The novelty of this innovation lies in its intelligent adaptive assistance, compact design, and suitability for clinical and community settings. Unlike conventional robotic systems, it is cost-effective, portable, and scalable. The expected impact includes improved walking recovery, enhanced rehabilitation efficiency, increased patient independence, and reduced therapist workload. Commercially, the device has strong potential for implementation in hospitals, rehabilitation centres, and home-based rehabilitation programs, offering a scalable solution to improve functional mobility in stroke survivors.
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