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iVR in Neurorehabilitation:

• Interactive, multi-sensory
environment (visual, auditory,
haptic)

• Enhances cognitive and motor
functions

• Promotes neuroplasticity in
neurological rehabilitation

Challenges in Current
Rehabilitation Methods:

• No real-time brain activity
monitoring

• Pre- vs. post-therapy
comparisons limit continuous
insights

fNIRS:

• Non-invasive optical brain
imaging

•Measures cortical hemodynamic
activity

• Portable, motion-resistant, cost-
effective vs. fMR



Objectives of the Study

Develop & Test:
• iVR-fNIRS platform for real-time brain
monitoring during iVR tasks

Brain Monitoring Focus:
• Target: Motor Cortices, DLPFC (motor &
executive control)

Tasks:
• Real-world rehabilitation tasks (e.g., hand-
grasping)
• Engage motor and cognitive functions

Image generated by OpenAI's GPT-4 model, accessed through ChatGPT.
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Results - Comparison
Across Environments



Connectivity analysis showed more connected brain areas during iVR task
than the other environments, p < 0.05, false discovery rate-corrected.





• Higher brain activation, improved
connectivity in iVR tasks

• Potential for neurorehabilitation
Key Findings:

• Expand study to larger sample

• Add haptic feedback to iVR

• Integrate AI for personalized rehab programs
Next Steps:

• AI optimizing rehab programs based on real-
time brain data

Long-Term
Impact:




