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A visually-impaired wheelchair 
user has difficulty navigating 
obstacles in their environment, 
Our engineering goal is to build, 
test, and deliver an obstacle 
detection device which alerts the 
user of obstructions to their 
movement path.

Data was collected through a series 
of tests run on a sample 
obstacle-filled pathway. Each group 
member was blindfolded and asked 
to navigate the path first using the 
wheelchair only. Then, the process 
was repeated with the prototype 
attached to the wheelchair. Number 
of collisions along with total time 
were collected for each run.

Our system was successful in reducing the 
amount of wheelchair collisions in two minutes. The 
sonar and LiDAR system reduced collisions 
significantly (*p = 0.000002648). In addition, the 
complete system perform significantly better than 
both other iterations (*p = 0.022963, **p = 
0.000053), proving to be the best option.

 Our multifaceted approach means we have the 
ability to make updates and edits more easily. In 
addition, our Velcro attachment system would make 
the system more applicable to different wheelchairs.   

• Enable real-time topography analysis 
and mapping of the userʼs environment 
to provide programmed routes

• Utilize mobile notifications to alert 
caretakers or loved ones of potential 
collisions

• Deploy electromagnetic or other 
automated braking system to protect 
users

• Optimize the apparatus for cost and 
production scale
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LiDAR sensor mounted above wheelchair, sonar 
connected to each footrest, two bracelets (left and 
right) with vibration modules in each. 

**

**

**

Figure 1: Iterations of prototyping and number of 
collisions for each. Significant p values for each prototype 
in comparison with control. Complete system had highly 
significantly less collisions (**p =  0.000002648).
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