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Decision Matrix

LiDAR and Tilting Mechanism

A LiDAR sensor was mounted on a
tilting mechanism, connected to a
stepper motor.
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Code and Parameters

Code was written according to
desired distances before vibration
fil . : = - i occurred.

Tthe apparatus will ke capable of providing a rarge of
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Printing Attachments

STATISTICS

The American Federation for the Blind
estimates 14.86% of individuals who are
legally blind or have serious visual
difficulties use a wheelchair (Simpson et al.,
2005).

ard type of inforration relayed to thera.
The device rustbe able to attach to the wheelchair.
The device shall use a rechargeable ene gy source.

Wires and electric parts will be protected ard
waterproof.

The apparatus shall weigh less than Slbs.

Tle device willbe integrable with manual wheelchairs ; *‘“

different from the client’s.
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design attachments for the LiDAR
and sonar sensors.

Testing

The subsystems were

The total price of the device raust not exceed 125 USD, - 2% ' : ‘
excluding already obtained and borrowed mate ials. B : ‘ combined and attached to the
The user rustbe physically capable of operatirg a - = wheelchair to begin testing.

THE CLIENT THE SOLUTION raanual wheelchair.

ALIDAR sensorwill be The device shall include a wer manual detailing te
mounted on a tilting operation and capabilities of the apparatus.

. Tle dew 11l include do tatio ifying the
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of the user. In addition,

sonar sensors will be
mounted below the
wheelchair.

This product was designed for a
visually impaired individual , who
uses a manual wheelchair.

Resu ItS an d Testi Nng — Data was collected through a series
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The goal is to increase g \ ~ ' i obstacle-filled pathway. Each group

L?iiﬁi?‘ii?i.ii';ﬁy member was blindfolded and asked

impaired wheelchair users. y 4 to naVigate the path first using the

~4 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.

Efficacy of Our Prototypes in Reducing Number of
Wheelchair Collisions
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Conclusion

Lidar sensor

Our system was successful in reducing the
amount of wheelchair collisions in two minutes. The
sonar and LiDAR system reduced collisions
; s : significantly (*p = 0.000002648). In addition, the
E Individual complete system perform significantly better than Utilize mobile notifications to alert
= | [ i St Coantioly == Sonas il w0 AT Oy =iSamar i TADATR (sl jretorise) both other iterations (*p = 0.022963, **p = caretakers or loved ones of potential

e R 0.000053), proving to be the best option. collisions

Our multifaceted approach means we have the Deploy electrom.agnetic or other
ability to make updates and edits more easily. In automated braking system to protect

addition, our Velcro attachment system would make USErs

the system more applicable to different wheelchairs. Optimize the apparatus for cost and
production scale

Number of collisions per 2 minutes

Enable real-time topography analysis
and mapping of the user’s environment
to provide programmed routes
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