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Face Re-enactment
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Video Conferencing Social Media Video Games Entertainment And more...
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3D keypoints vs 3D landmarks

Keypoints @ Landmarks

Frm N Frm N+1

Within same sequence, keypoints not
fixed at same location of face or frame

478 points 128 points 78 points

i

Within same sequence, landmarks
linked to same feature point on face

4 | [1]1 A. Siarohin, S. Lathuiliere, S. Tulyakov, E. Ricci, and N. Sebe, “First Order Motion Model for Image Animation”, NeurlPS, 2019. Panasonic
[2] J. S. Chung, A. Nagrani, and A. Zisserman, “VoxCeleb2: Deep Speaker Recognition”, Interspeech, 2018.



3D keypoints vs 3D landmarks
Keypoints VS

Frm N Frm N+1 Frm N+...

Across different sequences, keypoints
not fixed at same location of face

Landmarks

478 points 128 points 78 points

Across different sequences, landmarks
linked to same feature point on face
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3D-Landmark-based Face Re-enactment Architecture
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Highlights

v Integrated solution with video codec (VVC, HEVC or AVC)
v' Landmarks coded in SEI messages of video bitstream

v' Supported ultra-low bandwidth

6 Panasonic



Demo
=  Similar visual
quality with

{ \\w {
f,'h ;"‘I
= Better visual / «-. /
VVC at similar f) |.}

VVC @ QP32

quality than

bitrate | ‘ VvV cl@lar32 VWV CEl@{QPI56
‘~ Driving(Erame RN (60%48]Kkbps) (5:27dkbps)

! Panasonic



Similar visual *
quality with

VVC @ QP32 g '
Better visual -«
quality than

VVC at similar §

bitrate \VVC/@lQP32i
Driving|Erame; - (48:00]kbps)

| rd
78]landmarks
(5:51]kbps)

Panasonic




Demo

Similar visual e
quality with
VVC @ QP32
Better visual
quality than
VVC at similar

bitrate G)rlglnal Z} QP32 Zl \ QPJ54
e )

-
>

478'landmarks " | | i78)landmarks }

=1 (5:42]Kkbps) SR - 4(5:04]kbps),

Panasonic



Conclusion

v 3-D landmarks should be considered for face re-enactment

v' Advantages
1 Interpretable representations

Flexible against varying number of landmarks

O Cater for different representations at encoders and decoders
» Compatible across different devices

O Can change landmark detector in future iterations
» Backward-compatibility
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