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Fig. 1. In this work, we present AvatarCLIP, a novel zero-shot text-driven 3D avatar generation and animation pipeline. Driven by natural language descriptions ® teXt = {t_Sha pe, t_a pp, t_m Otlon}
of the desired shape, and motion of the avatar, AvatarCLIP is capable of robustly generating 3D avatar models with vivid texture, high-quality
geometry and reasonable motions.



Preliminaries
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Static Avatar Generation
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a) Static Avatar Generation

M, = {V;, F,) N = {[f(p), c(p)} N' = {f (), c(p), cc(p)} M(6) = (LBS(V, 0),F, C)
Coarse Shape Mesh Shape Sculpting and Texture Generation in Marching Cube & Get the
Generation the Implicit Space Animatable 3D Avatar
o CHEFXQI HEH H|4| 24M (Coarse Shape Mesh Generation)

o HEf X2t 5l EIAKX MM (Shape Sculpting and Texture Generation)
e OHL|M[O|M 7t=<¢et 3D OfHIE} MM (Get Animatable 3D Avatar)



Motion Generation

tmnrmn = running

Candidate Poses Generation Reference-based Animation with Motion Prior Final Animated 3D Avatars

o 2 H X MM (Candidate Poses Generation)
o Xt 7|Ht OHL|H|O|M MM (Reference-based Animation)
e OHL|H|O|M Zt=St 3D OFHtEL A4 (Get Animatable 3D Avatar)

b) Motion Generation



Coarse Shape Generation
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Fig. 3. lllustration of the Coarse Shape Generation. A shape VAE is %IQI;" OoiEHQI- é;I-I:HI—]I |:c|>|'0°|: -*—II—]IQI'
trained to construct a code-book which is used for CLIP-guided query to

get a best match for the input text fopape. To introduce the awareness of
body attributes like height, a neutral shape M,, and text ¢, is defined as the ° )\|.L—_HI.|
anchor. The relative direction in latent space is used for the CLIP-guided

query.



Initialization of Implicit 3D Avatar
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Fig. 4. Initialization of the Implicit 3D Avatar. Multi-view renderings
of the template mesh M; is used to optimize a randomly initialized Neu$
network N, which is later used as an initialization of the implicit 3D avatar.



Shape Sculpting and Texture Generation
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Fig. 5. Detailed Method of Shape Sculpting and Texture Generation. An additional color network ¢ (p) is appended to the initialized implicit 3D avatar '8 ( 0} — 4 D . [
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for texture generation, which is illustrated in a). Three types of constraints introduced for the optimization are shown in b}, including reconstruction loss [;, v

CLIP-guided losses L9<lip and Li“jp for the geometry sculpting and texture generation, respectively. The sub-figure c) shows examples of intermediate

results.
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N'={f(p),c(p),c. .
L (p), e(p), ce(p)} three-part loss function

Ly = L) + A:;Lglip + A4Lglip



Candidate Poses Generation
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Fig. 8. Detailed Pipeline of Candidate Poses Generation. The pre-
trained VPoser is first used to build a code-book. Given text description
tmotions €ach pose feature f; from the code-book is used to calculate the

similarity with the text feature f, which is used to select Top-K entries as

candidate poses.



Motion VAE
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Fig. 9. Structure of the Motion VAE. The motion VAE contains three parts:
the encoder E, 00, the decoder Dy, q1i0n. and a reparameterization module.

The reconstruction loss £ ..., and the KL-divergence term Ly are used
for the motion VAE training.
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Overall Results of AvatarCLIP
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Fig. 11. Owverall Results of AvatarCLIP. Renderings of several animated 3D avatars are shown in sequence. The corresponding driving texts for shape,
and motion are put below the sequences.



