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The goal of this project was to
design and develop an active AFO
that aids a user in the dorsiflexion
of their foot when moving down
stairs or ramps. The project utilizes
a developed terrain sensor system
to detect the upcoming terrain. The
sensors are processed by a
microcontroller which then will
trigger movement of a mechanical
locking system to change the angle
of the foot according to the angle of
the upcoming terrain
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Primary Customer Needs
Safety
Portable
Lasts all day without
charging/refueling
Lightweight
Tolerable to wear all day
Reliable
Accommodates Flat Terrain
Accommodates Special Terrain
Stairs
Ramps
Obstacles
Mechanical Design

Electronic Circuit and Board Design

The novel part of the system is
the utilization of the sensing
system to detect the upcoming
terrain and adjust the position of
the foot accordingly.
This
system, processed by the
microcontroller and battery and
sustained by the mechanical
locking system allows the
mobility of the patient’s foot
without being tethered to an
outside system.
Microcontroller

The hydraulic locking system was
chosen based on the response time,
the relatively low locking force, and the
reliability of the system. The piston
will actuate in and out of the cylinder
during planar and dorsi-flexion of the
foot. This valve remains closed when
the customer is traveling on flat
terrain, and opens when descending
on stairs or ramps. When opened, the
fluid can travel between the vacuum in
the piston to a nearby reservoir to
allow the foot to move.

Sensors

Key Testing Results

The terrain sensor system was
developed by MS student Christopher
Sullivan. The vertical sensor
determines if the foot is on or off the
ground and the forward sensor is
calibrated to detect the upcoming
terrain.
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