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Pictures are from the authors.

Boo, J. et al.,, Comprehensive human locomotion and electromyography dataset: Gait120 (2025).



The target

0s0; K (s,t) =E(0X(s),0X(t))



FACE + additive P-spline penalty
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K(s,t) = SK(s,t)S
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Simpkin, A. and Newell, J., An additive penalty P-spline approach to derivative estimation (2013).
Xiao, L. et al., Fast covariance estimation for high-dimensional functional data (2016).



Derivative of the covariance
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K(s,t) = B(s)' ©B(t)

0:0, K (s,t) = 0;B(s) 00, B(t)



Derivative-based FPCA
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Ankle Dorsiflexion
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Ankle Dorsiflexion
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