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Mesh-Agnostic Audio-Driven 3D Facial Animation Generation
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Abstract

We present an end-to-end approach to animating a 3D face mesh with arbitrary shape and triangulation from a given speech
audio. Previous approaches employ a neural network that can only drive a 3D face mesh in learned mesh structure, which limits
the generalizability. To address this, our method leverages a pretrained mesh-agnostic deformation transfer model to enable the
animation of a 3D face mesh with arbitrary shape and triangulation that are unseen during the training. Specifically, we design
a mapping network Wav2Rig that produces a sequence of interpretable expression codes from the input audio. The pre-trained
deformation network then deforms the target mesh according to the sequence of produced expression codes, resulting in a
3D facial animation. A set of experiments verifies that the proposed method achieves state-of-the-art results on the trained
mesh topology and is capable of driving unseen 3D face meshes in different mesh topologies, which is impossible by previous
methods. In addition, the interpretable expression codes from the Wav2Rig model enable easy manipulation of the generated
facial animation. Lastly, we further delved into the analysis of audio features extracted from wav2vec 2.0 and found that the

features from the middle layers of wav2vec 2.0 enhance the performance of audio-driven 3D facial animation.
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Figure 1: Visual comparison of the methods. The proposed
method (b) can animate arbitrary 3D face meshes from audio input,
without being constrained to a specific mesh structure. In contrast,
previous methods [4, 5] (a) are limited by the mesh structure used
during the training and require separate networks for each target
mesh with a new mesh structure.
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Figure 2: Overview. Given raw audio and a target 3D face mesh as
input, our method produces audio-synchronized facial animation
for the target 3D face mesh.
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Table 1: Comparison of performance achieved by various triangu-
lation on ICT face model.

Triangulation LVE | (x1073)
Original (15K faces) 1.1776 £ 0.7796
Decimated (5K faces) 1.1484 + 0.8808

Loop subdivided (62K faces) 1.3742 4+ 0.9870

ICT

Decimated

VOCASET Multiface ~ BIWI

Original Loop

Face mesh

Audio

oy ow

Kouo-ux

Neutral

Figure 4: Animated 3D faces with varying shapes and mesh
structures. Visual results are shown across different mesh typolo-
gies including ICT (in-domain) [10], VOCASET [12], BIWI [13]
and Multiface [11]. Blue numbers indicate the frame indices of the
generated animations.
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Figure 5: Visual comparison with competing methods. Blue
numbers indicate the frame indices of the generated animations.
Orange arrows indicate incorrect lip-sync of CodeTalker [5]. Yel-
low box indicates static motion of Faceformer [4].
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Table 2: Comparison with audio-driven facial animation meth-
ods. The best LVE value is marked in bold. “2SL+NFR” indicates
the upper bound of the performance of our method.

Method Mesh-agnostic ~ LVE | (x1073)

CodeTalker X 1.5927 + 0.8608

Faceformer X 1.4854 4+ 0.9858

Ours v 1.1776 + 0.7796

28T + NFR - 1.0642 + 0.7425
A FxO 84, (3) 2. HF G E A

O
B P L IRt

Sl=
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Figure 6: Comparison of lip vertex errors for the features from
different layers of wav2vec 2.0 [8].

44.2 Wav2Rig Y EQa {LZ

Wav2Rig e 9T & T A2 Q1o 2 wol ofo] et #4 7
AFEE ZHst= TAE A AT (CNN) 7|8 mdo|c}, 7|& o

T

o

ATE-L EANATH A= [30]0]} VQ-VAE [31]9} ZH-& B7tat
Iz2 38519t B oA ot e - AAQFE o= 1t
Aol 2lo] THedt CNN L2 2 2R S A5t} g
olg 913, 71& WHES YEYT +25 Fsto] Exg =
=2 4y 45T 5 YES ARE £ F, 5ATF Y 2

Ao A 5= Bl skt 378 Bl E flof B
wav2vec 2.02] ut2ti] B} 5 1Y B 2 Sec. 3.49] o5
A8 ALE A g 0E Satglon, wE o] Aekel v
T FUSHA 2 Z T A A= ab 3] A|A| = o] 3lem,
Faceformer @ CodeTalker 7]‘{1' FZE= E A9 CNN 7]HF &
Wche B5e et ol o -84 T o ThAle]
3101 ONN .27} we} gtsieh A€ AlAkge,

HEAI=
glolH

Table 3: Performance of various network architectures. The best
score is marked in bold.

Architecture LVE | (x1073)
Faceformer 1.6256 4+ 0.5127
CodeTalker 2.0969 + 0.8608
Ours 1.1776 £+ 0.7796

Table 4: The impact of our design choices. The best score is
marked in bold.

Style  z. variant LVE | (x1073)
case A 1.9249 + 0.5930

X case B 1.8868 + 0.5694
case C 2.8791 4+ 0.7581

case A 1.1776 £ 0.7796

v case B 1.2519 + 0.4224
case C 2.5165 + 0.5695
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Figure 7: Edited result of the generated speech animation. Vi-
sual results are shown across different mesh structures, marked
with specific expressions and the related facial rig names. From
the left is the generated animation in ICT [10], followed by edited
meshes, two from ICT (in-domain), one BIWI [13], two VO-
CASET [12], and one Multiface [11]. Blue numbers indicate frame
indices of the generated animations.
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Figure 8: Visual dubbing result. The vertices are colored by the
L2 distance between the meshes from the source animation and
the dubbed animation. Blue numbers indicate frame indices of the
generated animations and the dubbed animations.
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