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Ankle angle estimation based on a distributed

plantar pressure sensing system

Lyu Bowen, Cai Shibo, Du Mingyu, Zhang Kewen, Li Gang
(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

To solve the existing problems in joint angle estimation methods during walking states, this paper proposes a
method for estimating the ankle joint angle based on plantar pressure. Firstly, a distributed plantar pressure acqui-
sition system is developed in this paper, which can collect real-time distributed plantar pressure data from eight
points on both human feet. Subsequently, this paper conducts synchronized experiments for plantar pressure and
joint angle collection using a motion capture system and the plantar pressure acquisition system, and constructs a
plantar pressure-joint angle dataset. Based on this dataset, the paper preprocesses the input plantar pressure using
the polynomial feature method, and then uses the ridge regression algorithm in machine learning for fitting to solve
the coefficient matrix, constructing a mapping model between plantar pressure data and joint angle data. The model
demonstrates a root mean square error of 4. 04 °on the test set, indicating that this method can be a good ankle joint
angle estimation model.

Key words: ankle joint angle, plantar pressure, polynomial features, ridge regression
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