Evaluating the Quality of a
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Fréchet Motion Distance
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PROBLEM

Evaluate the performance of
models generating motion :

- Relies on human subjects

- Lacks of reproductibility

- Resources consuming process

Development of objective metric
that evaluates at low cost how
good the synthesized motion are.

METHOD

1) Motion to iImage conversion
2) Image encoded into a latent
space with autoencoder model
3) Fréchet distance between
latent spaces of generated and
ground truth motion dataset

FMD = |y = a5+ Tr(Zg + 5 = 2¢/(5,5,))

RESULTS

Higher FMD means less qualitative
and diverse sytnhesized motion

- FMD increases with noise
Intensity

- FMD trends with noise intensity
is kept regardless motion length
- FMD captures less efficiently
temopral discontinuities
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Fréechet Motion Distance

captures motion degradation and
evaluates the performance of generative models

Motion/Image Conversion

Normal noise
added to motion

Impulsive noise
added to motion
TL]:OQ if C/2<USC

n;=—0.2 if u<(/2
n; = 0 otherwise

u ~ U(0,1)
g ~ N(Oa C)

Benefits :

- Unsupervised fine-tuning (requires no labeled data)

- Latent space can be pushed to a Gaussian distribution by variational encoding

(fits the Gaussian hypothesis of FID)

Normal noise added to
f motion frames
(induces discontinuity)

]f: ()  otherwise

OUR APPROACH

Fréchet Motion Distance (FMD)
measures the distance between
the distribution of ground truth
and synthesized motion. FMD
evaluates the syntheiszed motion
quality and diversity compared
to the ground truth motion
dataset.

RELATED WORK

Frechet Distance has been applied
in motion evaluation but no further
validation were performed [1].

[2] investigates the validation
process of such metric but:

- Limited to upper body gesture
- Sensitive to gesture length
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