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Motion Representation trajectory segment 𝐬𝑡

latent embedding 𝐳𝑡

FFT

FC

BN

Atan2

𝜃𝑡
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Quasi-constant parameterization

• motion similarity

• time invariance
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Fourier Latent Dynamics
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Motion Representation

Latent manifold

• quasi-constant parameterization
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Motion Representation

original VAE PAE FLD

𝑆 × 𝜏 𝑐 × 𝜏 − 𝐻 + 1 4𝑐 × 𝜏 − 𝐻 + 1 4𝑐

# parameters to represent a state trajectory 𝜏 in space 𝑆
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Motion Representation

FLD FF

stride



4/9/2024 13

Motion Learning

state 𝑠

𝜙𝜃

sinusoidal reconstruction ො𝐳

target state Ƹ𝑠

convolution 𝐝𝐞𝐜

skill sampler 𝑝𝜃

policy 𝜋

-

𝑎

𝑟𝑇

𝒰

LD

𝜙𝑡+1 = 𝜙𝑡 + 𝑓𝑡Δ𝑡

𝜃𝑡+1 = 𝜃𝑡 = 𝑓𝑡 , 𝑎𝑡 , 𝑏𝑡
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Motion Learning

state 𝑠

𝜙𝜃

latent embedding 𝐳

user input 𝐬𝑖

convolution 𝐞𝐧𝐜

policy 𝜋
𝑎

LD

Real-time tracking

𝜙𝑡+1 = 𝜙𝑡 + 𝑓𝑡Δ𝑡

𝜃𝑡+1 = 𝜃𝑡 = 𝑓𝑡 , 𝑎𝑡 , 𝑏𝑡



4/9/2024 15



4/9/2024 16

Motion Learning

𝜃𝑠𝑡𝑒𝑝 𝜃𝑠𝑡𝑟𝑖𝑑𝑒

𝛼𝜃𝑠𝑡𝑒𝑝
+

(1 − 𝛼)𝜃𝑠𝑡𝑟𝑖𝑑𝑒

Spatial-temporal relationshipsParameterization space 𝜣

• motion similarity

• time invariance
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