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ABSTRACT

e This project focuses on developing an electrically powered and
controlled footrest tailored to wheelchair users with partial lower
body mobility. Constructed from lightweight aluminum plates
supported by 3D printed brackets and holders, the footrest aims to
minimize interference while providing optimal support. Positioned
beneath the seat to ensure user comfort, linear actuators power its
movement, enhancing maneuverability and accessibility for users.

MOTIVATION

Our motivation stems from the recognition that certain
wheelchair users face challenges with current footrest designs.
By developing a comfortable, autonomous footrest, we aim to
provide a different approach from traditional mechanical
footrests.

Our goal 1s to empower users with greater independence and
inclusion, ultimately improving their quality of life.

PROBLEM STATEMENT

Current wheelchair footrest models suffer from drawbacks like
bulkiness, weight, and lack of leg mobility.

Our design improves and expands on user experience.

The proposed footrest 1s designed to facilitate outdoor use,
further enhancing 1its versatility and utility for wheelchair users.

BACKGROUND RESEARCH

e Becker’s muscular dystrophy 1s a genetic disorder
characterized by progressive muscle degeneration, primarily
affecting males, with symptoms typically appearing in
adolescence or early adulthood.

In the United States of America there are an estimated 3.3
million wheelchair users, with 2 million new wheelchair users
expected every year [2].

DESIGN SPECIFICATIONS

* Does not interfere with user’s ability to place feet on the ground
* Support the weight of the patient’s lower legs (200N total)
 Footrest 1s 25.4 cm 1n length

» Use a durable material for indoor and outdoor use [3]

* Minimize weight to 3-10 kg

 Production cost should not exceed $250

* Footrest does not recline with the seat

FinAL DESIGN
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Figure 4. Linear actuator support/attachment to wheelchair
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MATERIAL COSTS

Linear Actuators 2x $35.68

Raw Materials (Aluminum, Screws, Brackets) $121.9

MakerSpace (3D printings and Hardware) $29.35
Total $222.61

TESTING
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FUTURE WORK & DISCUSSION

Create metal actuator holders and make the fit tighter to
minimize any movement.

Order more powerful linear actuators to account for load
distribution and to maximize speed.

Use a rubber coating on the footrest to allow for more user
comfort.

Change the footrest design to support more direct weight
either with a rail on the actuator or more support near the
bottom.

Create a folding mechanism for the footrest.

Continue to look 1nto how to make the design more universal
for other wheelchairs.
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