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ArcFace-Conditioned 3D Head Asset Generation
using SDS

e Text-to-2D-Normals and Albedo Models:
We present a novel approach to creating ID-conditioned
and expression-conditioned text-to-image models
capable of generating realistically plausible normals and
albedo images from a small set of 3D assets.

* |ID-Conditioned Expressive Heads:
We propose a neural parametric representation for the
expressions that creates up to 13 unique and ID-
consistent expressions captured by latent codes and
associated with a set of 3D assets with separate
geometric, albedo, and material information.

ID-consistent 3D assets

“In-the-wild” images
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3D Head Optimization Objective RXd

Score Distillation Sampling Pipeline Optimization Objective

; 9 _ ® Target distribution drift.
1119111 Dkr, (f}’ (XD | ytext) H p(Xo lytext) )i ® General guidance model does not separate texture/geometry

distribution of renderings target distribution ® Using textual prompt lacks granularity.
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3D Head Optimization Objective R

ID to 3D Optimization Objective

. . #, parameterization of the 3D geometry.
D 1,(¢" (25 |, Yiexts Yexp: via) || P25 ]c d)) "
61,.111&}1 KL ('-'ff 0 |Cs Ytexts Yexp Yid P\Zg |C. Ytext: Yexp- Yid 6, parameterization of the 3D textures
e T L. z albedo textures
geometry generation objective

) Z(, normal maps

i . a T = . .0' 1 o Cf .
i3 DKL(Q ¢ (ZD |C- 1- Ytext s Hexp-. yj(]) H IU(ZD ‘C._ Ytext s .‘,}-fexp-. yid)) : 1 ¢ lighting camera
h Ytext textual

Yid  identity

Yexp expression

T
texture generation objective
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2D Guidance X
* Geometry / Texture adapted self-attention:
ga =AU(Q", K", V™).,  Q'=XWo+XW3 K" = XWg+XWpk, V' = XWy +XW}
* Identity and expression adapted cross-attention

ea = At(Q, KX, V) 4 iy - At(Q, K, V) 4 Ay - A(Q, K&P, VEXP)

 Efficient Finetuning

2
LSlmlJlﬂ o Ezc. €,C, 1, Yiext: Yids Yexp |E o ECE-” (Zt ? t C; Yiext Yid; yexp “
®g 2D prior for geometry I
®a 2D prior fortextures
yia Arcface identity embeddings ArcFace
Vexp CLIP embeddings textual descriptor of
FaceWareHouse
CLIP exp textual

¢ textual descriptor of the camera poses
descriptors



3D Generation

* Geometry Generation

n dg(04. c
VESDS(HQJ = Ec:t,e [w(t)(ﬁqﬁg (Zt -.Yid‘Ypr-.Ytext-.t) == FJE)TQ)
q

O [knp Zrg]

f4 geometry model [' deformable tetrahedral grid

W,(T, ké;p) Transformer DMTET 9'(99_,0) rendered normals

i , 5
kp € R latent code ®g 2D prior for geometry

* Appearance Generation

9g(0a,c,1)
VLsps(0a) = Ec e |w(t)(€g, (27, Yid, Yexp: Ytext, ) — f)$
a
Oa = [Kexp V]
Os
texture appearance 9(8a, ¢, 1) rendered pseudo-albedo
1
W, (kéyp) Transformer Sgetéi?;)rity ®a 2D prior fortextures

k¢, € R%=r latent code ‘
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Results: ID-consistent texture and geometry generation
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Results: Comparison with SotA SDS methods "-i-y.
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Reference Magic123 Dreamcraft3D HumanNorm *
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Results: Comparison with SotA SDS methods RO

Reference ID-to-3D Magic123 Dreamcraft3D HumanNorm * TADA *
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Results: ID-consistent text-based customization ‘-i-lf
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..asamale ...asamale ...blonde hair ...brown hair

Benedict Will Donald Kim Lucy
Cumberbatch Smith Trump Kardashian Liu

...as a female ...as a female ...green hair ...green hair

...as a cute baby” Geometry Editing Texture Editing



Results: Expressive ID-conditioned Generation
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a) Eyes closed (b) Brow raised ) Brow lowerer (d) Cheeks puffed

Dlmpler Llp roll (h) Squeeze

(1) Cheeks puffed

(m) Grin (n) Dimpler (o) Lip roll (p) Squeeze
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Results: Expressive ID-conditioned Generation ‘iy

“with short
buzzcut hairstyle”



Results: Expressive ID-conditioned Generation

Eyes Closed

Brow Lowerer

Dimpler

Cheeks puffed

Squeeze

Kanye West
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Angry

Brow Raised
Lips Down
Squeeze

Brow Lowerer
Cheeks Puffed
Mouth Stretch
Dimpler

Grin

Lip Roll
Neutral Open
Eyes Closed
Nose Down
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Results: Relighting

Front
Light

Right
Light

Back
Light

Left
Light

Direct Diffused






