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Our team was tasked with designing and building a testing device for
our client’s DIY exoskeleton. This device would measure the applied
force from the exoskeleton based on angular displacement of the
human bending motion. The purpose is to aid in the development of
exoskeleton technology by analyzing the performance of the energy
storage mechanism of the DIY exoskeleton. 

 

Professor Milton Aguirre, an assistant
professor in MET, has formed an
international team of student engineers to
create a Do-It-Yourself Exoskeleton. The
DiY Exo uses an elastic band to store and
release kinetic energy from the lower body
(thigh) to the upper torso (chest). 

 Four-bar Linkage Mechanism
Aluminum Flat Bars
Flange-Mount Ball Bearings

Drive System and Sensors
PG977 Gearmotor with Encoder
Strain Gauge Load Cell
Arduino Uno Rev3

HMI/Control System
Matlab App Designer

Subsystems and Components:

Testing the spring factor of the band
allowed us to calculate forces
throughout the system and determine
what size motor is required to stretch
the band to its full potential. 

Testing the torque capacity of the
motor was essential to ensure it
would have sufficient power to
stretch the band through the test
bench's full range of motion.

Poster Board Experiment:
Analytical and
experimental methods
compared four-bar
linkage position analyses
(R1 + R2 + R3 +R4 = 0)
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The graph above shows how the force fluctuates as
the system bends forward. The two peaks indicate the
bending position where the Exoskeleton is applying

the most force.


