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ATCHARAWAN RATTANASAK : REAL-TIME GAIT PHASE DETECTION USING
WEARABLE SENSOR FOR TRANSTIBIAL PROSTHESIS BASED ON kNN ALGORITHM
ADVISOR : ASSOC. PROF. PEERAPONG UTHANSAKUL, Ph.D., 65 PP.

Keyword : Gait analysis/Gait phase detection/Transtibial prosthesis

Those with disabilities who have lost their legs must use a prosthesis to walk.
However, traditional prostheses have the disadvantage of being unable to move and
support the human gait because there are no mechanisms or algorithms to control

them. This makes it difficult for the wearer to walk.

To overcome this problem, we developed an insole device with a wearable
sensor for real-time gait phase detection based on the kNN (k-nearest neighbor)
algorithm for prosthetic control. The kNN aleorithm is used with the raw data obtained
from the pressure sensors in the insole to predict seven walking phases, i.e., stand,

heel strike, foot flat, midstance, heel off, toe-off, and swing.

As a result, the predictive decision in each gait cycle to control the ankle
movement of the transtibial prosthesis improves with each walk. The results in this
study can provide 81.43% accuracy for gait phase detection, and can control the
transtibial prosthetic effectively at the normal walking speed of 5 km/h. Moreover, this

insole device is small, lightweight and unaffected by the physical factors of the wearer.
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