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PURDUE

UNIVERSITY.

To develop a low-cost, modular, and sensor-integrated DIY exoskeleton designhed for educational use at Purdue
University. The goal is to enhance passive exoskeletons with smart features for measuring force distribution,
muscle activity, and joint angles that provide a hands-on tool for students to study human factors, ergonomics,
and workplace safety.

REQUIREMENTS

1) Fabrication and assembly of multiple exoskeletons for testing and education purposes
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Initial designs for sensor modules and attachment parts
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Bending over motion user was asked to make

The existing prototypes cannot measure critical mechanical

Seriesl

GCONGLUSION AND RECOMMENDATIONS

During the time that this team has worked toward completing project requirements and beyond,
most base requirements have been met by the final design. EMG sensor data collection was omitted
due to time constraints, as well as force readings for each leg. Other requirements have been met.
Recommendations for the future of this project are the inclusion of EMG sensor and force sensors
for each leg, involving the development of sensor circuits, sensor casings, and wireless
communication and data integration with other sensor information. Possible fabrication and
assembly of additional exoskeletons if needed for testing or education purposes, additional
fabrication also applies to sensor modules if more data is needed on a single exoskeleton or
including data collection on multiple exoskeletons.

parameters like force exertion, hip angles, or full-body orientation.
Additionally, they are often bulky, lack modularity, and provide no

wireless data capabilities. Faculty in Purdue Polytechnic are seeking
a low-cost, educationally effective, and easy-to-assemble system
that delivers accurate and actionable data for lab-based instruction.

Our smart DIY exoskeleton addresses these gaps with a modular,
sensor-integrated platform equipped with force sensors, angle
sensors, and an Inertial Measurement Unit (IMU). Force sensors
capture load distribution across the chest and thighs, angle sensors
track hip and torso flexion to study posture and movement, and the
IMU provides real-time orientation data. These elements enable
hands-on analysis of ergonomic performance, offering students a Angle Sensor Module
deeper understanding of mechanical feedback and human

variability.
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