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Graph of Turn Detection for a Walking Trial with a 180° Left Turn
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A Turn Detection Algorithm in a
Wearable Gait Rehabilitation
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Background
Loyver-lim!a.pro.stheti.c users (LLPUs) undergo a llows fo r lowe r— li m b
gait rehabilitation to increase symmetry
between limbs during gait o m . 5 g
prosthetic users to
Wearable sensors can be used to monitor 98% of turns were
walking and supplement gait rehabilitation g: - d ~ OVERALL 98% correctly detected
monitor and improve SENSITIVITY: o the aloorithm
n Gait detection algorithms are needed so
the system is usable outside of the clinic t h e i r ga it o uts i d e of % OF FALSE 20 29% of turns were

LA
Real-time recognition of activities like turns :',.':,‘ NEGATIVES: glc.;tocri:;er;:ted Py he
would allow for an accurate measure of gait '-. \ l' 1 l 1
in unpredictable community settings e c I n I c a s ett I n gs O Ny 10% of the trials
% OF FALSE 10% had a false turn
- - o
Objective POSITIVES: detection

Create a robust algorithm that
correctly detects the start and
end points of turns during gait

Conclusion & Next Steps

iTurn detection algorithm successfully and
accurately detects 90°, 120°, 150°, and 180°
right and left turns in able-bodied individuals

! TO:DO \ . Collect turning gait data from LLPUs
— . Validate the algorithm and its applicability

Methods

Python Algorithm: detects turns
from angular velocity extrema

Data Collection:

. Impact
_Five able-bodied Elastic ankle strap P

Secures sensor to
ankle via Velcro

participants
- Straight walking
and 90-180° turns

A wearable rehabilitation system
would be valuable for children and
youth with lower-limb prosthetics

Inertial measure-
ment unit (IMU)
sensor

Measures and records Holland Bl(X)l‘ViEW
tri-axial acceleration PROPEL lab

and angular velocity Kids Rehabilitation Hospital

This system could improve their:
a) mobility
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