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What is image-to-video synthesis?

Synthesize videos from an input image with the motion of interest.



Deterministic Motion Transfer

e Transfer motion pattern across different videos

Source Synthesized Videos with Different Identities
Video (Preserved Facial Expressions/Motions)

Huang et al. ” Learning ldentity-Invariant Motion Representations for Cross-ID Face Reenactment. ” CVPR 2020



Stochastic Motion Generation

 Generate videos from an image or few frames

Pan et al. Video Generation from Single Semantic Label Map. ” CVPR 2019



Can we jointly perform deterministicand stochastic
motion transfer in a unifiedframework?

Output videos
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Method - bual-Motion Transfer GAN (Dual-MTGAN)
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Method

— Self-Supervised Content/Motion Disentanglement

Source Video H_,H_,H Temporal coherence across frames:
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Method

— Source Video Reconstruction
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Method

— Deterministic Motion Transfer
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Method

— Learning Motion Latent Space
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Method

— Stochastic Motion Transfer
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Method

— Adversarial Learning
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Image-level conditional adversarial training:

Lan = LGanx+ EEANA),, where
1 _
Loan, = log(Di(x',5(V))) + 5 [log(1 = Dr(x', S1(V2))) +log(1 = Dy (3, S1(V)))]

Ll =108(Di(3.9)) + 3 llog(1 —Di(y.51(%y))) + log(1 — Dy(x', 1))
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Video-level adversarial training:

VoV v
Loan = L£6anx + L6an y» Where

LGanx = log(Dy(V)) +log(1 - Dy (V)
LGav,y = 10g(Dy (Vy)) +log(1 =Dy (%)).
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Method

— Motion Consistency

Source Video

Nl‘ransfer

Motion consistency:

Ly = ||Ex(Ve) — zml|1 + [|Eu(Vya) — zml 1

Real/Fake

Conditioned

L o %o

. b :.0-0— g

Motion Space % .5 <&
L]

Target Image Transfer

Real/Fake

g
L

B

Y

Motion Consistency

[ Self-Supervised Content/Motion Disentanglement

] [ Motion Consistency Guided Adversarial Learning ]

Reconstruction

14



Result

— Deterministic Face Reenactment and Motion Retargeting

e Facial expression & Human actions
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Result

— Stochastic Robot Movement and Action Generation

e Robot pushing & Human actions
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Result
— Quantitative Comparison & Ablation Study

* Quantitative Comparison

e Ablation Study
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Conclusion

e Given an input image, our proposed model allows transfer of motion patterns
from video data, or synthesis of video sequences with motion diversity.

e By enforcing appearance coherence and motion consistency, our Dual-MTGAN
factorizes visual latent representations into disjoint features describing content
and motion information in a self-supervised manner.



Thanks for listening!
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