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7.​ Brief description of the solution's nature, including a conceptual diagram (maximum 500 

words). 
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8.​ Brief overview of the availability of necessary specialized domain expertise, knowledge, 

and data. (500 words max) 
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9.​ Objectives and Novelty 

 

Main Objective 

To design, develop, and evaluate an immersive, modular VR motion seat that enables full-body navigation through real-time 
actuation, sensor-based tracking, and synchronized haptic feedback, thereby enhancing user embodiment, realism, and 
immersion in virtual environments. 

Member Name 

with Registration 

No 

Sub Objective Tasks Novelty 

Gunawardena L H 

IT22082992 

Motion Rendering 

and Control 

Strategy Evaluation 

●​ Design and implement multiple motion 
rendering strategies (e.g., position-based, 
velocity-based, and acceleration-based 
motion cueing) for seat tilt, vibration, and 
resistance. 

●​ Develop adaptive control logic that 
dynamically adjusts motion intensity based 
on user state (speed, direction changes) and 
environmental context. 

●​ Integrate real-time actuator control with VR 
navigation events using closed-loop 
feedback from sensors. 

●​ Comparative evaluation 
of motion control 
strategies specifically 
for seated VR 
navigation. 

●​ Introduces safety-aware 
motion rendering 
tailored to immersive 
full-body VR 
experiences. 
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●​ Apply safety-aware 
constraints (motion bounds, jerk limits, 
emergency damping) to prevent instability, 
discomfort, or simulator sickness. 

●​ Conduct comparative experiments to 
evaluate responsiveness, smoothness, 
realism, and user comfort across control 
strategies. 

Botheju WRD   

IT22119094 

 

Environmental 

Interaction and 

Immersion 

Modelling in 

Open-World VR 

●​ Define environmental interaction 
parameters such as wind resistance, speed, 
turbulence, and spatial openness. 

●​ Design open-world VR scenarios with 
controlled variations of environmental 
conditions. 

●​ Map virtual environmental states to physical 
force feedback (resistance, vibration, 
directional cues) delivered through the 
motion seat and attachments. 

●​ Implement parameterized force models to 
simulate perceived environmental resistance 
during navigation. 

●​ Conduct controlled user studies comparing 
navigation experiences with and without 
environment-driven physical feedback. 

●​ Evaluates environment-
driven force 
interaction in 
open-world VR 
navigation. 

●​ Links environmental 
simulation with physical 
motion feedback to 
enhance embodied 
immersion beyond 
visuals. 
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Nimsara L G S K 

IT22191724 

Latency, 

Responsiveness, 

and 

Synchronization 

Analysis in VR 

Motion Systems 

●​ Measure end-to-end latency 
between VR events and physical motion 
feedback. 

●​ Log system response times and identify jitter 
or synchronization inconsistencies. 

●​ Conduct controlled navigation tests to 
assess perceived delay and responsiveness. 

●​ Compare system performance under varying 
update rates and synchronization settings. 

●​ Identify acceptable latency thresholds for 
immersive seated VR navigation. 

 

●​ Empirical study 
on latency and 
responsiveness 
thresholds in seated VR 
motion systems. 

●​ Directly correlates 
system timing 
performance with user 
perception and control 
confidence. 

 

 

 

 

SILVA H S N 

IT22129208 

Modular 

Mechanical Design 

and Stability 

Analysis of a VR 

Motion Seat 

●​ Design modular and fixed VR motion seat 
configurations using CAD tools. 

●​ Perform load, stress, and vibration analysis 
under dynamic motion conditions. 

●​ Design ergonomic seating and leg support 
suitable for extended VR use. 

●​ Evaluate structural stability during actuation 
and force application. 

●​ Proposes a modular 
mechanical 
architecture for VR 
motion seats 
supporting multiple 
interaction modes. 

●​ Balances structural 
stability with 
reconfigurability for 
immersive VR 
applications. 
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●​ Compare modular versus fixed 
designs in terms of safety, stability, and 
usability. 
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10.​This part is to be filled by the 

Supervisor and the Co-supervisor of the Project. 
 

a)​ This research topic possesses a comprehensive scope suitable for a final-year 

project. 

Yes  No  

 

b)​ The proposed topic exhibits novelty. 

Yes  No  

 

c)​ The student group can successfully execute the proposed project. 

Yes  No  

 

d)​ The proposed sub-objectives reflect the students' areas of specialization. 

Yes  No  

 

e)​ Any other comments:  

 

 

 

 

 

 

 Title First Name Last Name Signature 

Supervisor     

 

Co-Supervisor     

 

External Supervisor     

Summary of external supervisor’s (if any) experience and expertise 
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