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Trajectory Estimation of Center of Plantar Foot
Pressure Using Gaussian Process Regression

HAolg .5 AT
Yuna Choi!, Daehun Lee!, Youngjin Choi "

Abstract: This paper proposes a center of plantar foot pressure (CoP) trajectory estimation method
based on Gaussian process regression, with the aim to show robust results regardless of the regions and
numbers of FSRs of the insole sensor. This method can bring an interpolation between the
measurement points inside the wearable insole sensor, and two experiments are conducted for
performance evaluation. For this purpose, the input data used in the experiment are generated in three
types (13 FSRs, 8 FSRs, 5 FSRs) according to the regions and numbers of FSRs. First, the estimation
results of the CoP trajectory are compared using Gaussian process regression and weighted mean. As a
result of each method, the estimation results of the two methods were similar in the case of 13 FSRs
data. On the other hand, in the case of the 8 and 5 FSRs data, the weighted mean varies depending on
the regions and numbers of FSRs, but the estimation results of Gaussian process regression showed
similar results in spite of reducing the regions and numbers. Second, the estimation results of the CoP
trajectory based on Gaussian process regression during several gait cycles are analyzed. In five gait
cycles, the previous cycle and the current estimation results are compared, and it was confirmed that
similar trajectories appeared in all. In this way, the method of estimating the CoP trajectory based on
Gaussian process regression showed robust results, and stability was confirmed by yielding similar

results in several gait cycles.

Keywords: Gait Cycle, Gait Analysis, Gaussian Process Regression, Ground Reaction Force (GRF),
Center of Plantar Foot Pressure (CoP), Wearable Sensor, Insole Sensor
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[Fig. 1] CoP (Center of Plantar Foot Pressure) trajectory change 0 x
on the sole of the foot according to the stance phase in the gait @ (b)

cycle, where AP excursion implies the length of the foot, and ML [Fig. 2] (a) Locations of 13 FSRs for wearable insole sensor, (b)
excursion means the the width of the foot main areas of the foot plantar
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