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● Children with upper-limb differences tend to abandon 
prostheses due to discomfort, limited functionality, and lack 
of engagement [1]

● Traditional rehabilitation exercises fail to maintain motivation 
because they can be seen as repetitive and disconnected 
from daily life [2]

● Research shows that gamified training improves EMG control 
and engagement [3, 4]

● VR environments enable immersive practice of functional 
tasks with immediate feedback [5]

● Bilateral coordination is essential for daily independence [6]
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This project develops a VR gamified training system that uses 
bimanual tasks and progress tracking to improve prosthetic 

adoption and functional outcomes for children with 
upper-limb differences.

PICTURE PH 1

Gamified training provides a low-stress environment that has 
the potential to encourage bilateral coordination essential for 
real-world activities. This type of gamified training expands 
the available prosthesis trainings to include a spatial skills 
learning opportunity in a fun VR setting. 
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This VR gamified training system includes the surface 
electromyography “flex” sensor, and leverages three 
assessment methods:

● Score
● User Satisfaction Survey [7]
● Voice Affirmed “Concurrent Think-Aloud” protocol [8]

This VR system and pipeline provides bimanual task 
simulation, limb loading, and progress tracking to increase 

engagement for pediatric prosthesis training.

● Integrate limb-loading and 
prosthetic-as-controller pipeline

● Integrate customizable virtual 
prosthetic

● IoT-enabled progress monitoring
● Conduct user studies to evaluate 

effectiveness
● Create various levels

Below is the the Unity based VR  game environment, showing 
the gameplay, with a randomly generated order and character 
along with the setting of the hotdog building station. 
 The player will complete bimanual tasks, using the EMG and 
standard controller in conjunction, such as building the hot dog 
and adding condiments. The fundamental motion primitives for 
preparing a hot dog are reaching, grasping rotating, and placing. 

Representation of future bionic limb integration

This chart represents the systematic 
logic of the game based off the player’s 
decision.


