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Background

• Inertial measurement units (IMU) are electronic
devices that contain accelerometers and
gyroscopes to measure acceleration, angular
rates, and orientation.

• IMU-based gait analysis uses this data to identify
phases of the gait cycle during walking or
running. This technology is not only helpful in the
field of sports analysis but also the detection of
early onset Parkinson’s disease.

• The goal of this project was to design, analyze
and develop a CAD model of a 3D-printable shoe
with a mount for a wireless Inertial Measurement
Unit and make the design modular, so the shoe
could accommodate different foot sizes.

Schematic diagram for the working system



Overall 
Assembly

• 3 subassemblies for printing: 

center, sole, top/bottom

• Center: ABS

• Sole and top/bottom: TPU
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Challenges

Due to the volume constraint in the project specifications (<8 in3), several changes had 
to be made to the design. These included the following:

 Shoe could not be enclosed

 Slots and holes were created in each part

 The entire assembly had to be scaled down

 A mount for the IMU was used rather than a housing and moved to the rear

 Creating small moving parts with 3D printing was challenging



Thank You
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