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XAGen: 3D Expressive Human Avatars Generation
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Sho Project page: https://showlab.github.io/xagen
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Background

More domain specific priors. More control ability.

From general object to human face/body.



Target: 3D avatar generation with expressive controllability
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Various latent code

Camera Poses

Cb

]
[Z] =

XAGen

)

Pb

Control Params



Various camera poses

Camera Paoses

N
XAGen

t .
Pb '

Control Params



Various jaw poses
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Various hand poses
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Various body poses

Camera Poses

Cb

N
XAGen

g 1
y i

Control Params

Body Poses



Pipeline

Canonical Generator Multi-Part Rendering Discriminators
Z T T Sy
¢ 7. IR ) : £ | Real
Mapping ! ; I | A Fake
Network : | | o |
| I~
W — | @ h | f Pt
| s| | |
5 o= | | o || Red
-— Q= ) or
© H 3o r> —| 23
o | n 2 | | 8 Fake
G o |
o | — | | ,f
LA I
 w | @
Camera Poses | | | Ny,
— {Cb; Ct, Ch} — | | | I Rc()eral
Control Params ! : : || Fake
{pv, pr, P t— e



Pipeline: a) Canonical Generator
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Pipeline: b) Multi-Part Rendering
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Pipeline: c¢) Discriminators
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Experiments

Table 1: Quantitative comparisons with baselines in terms of appearance and overall control ability,
with best results in bold. F.Ctl. indicates whether the approach generates fully controllable human
body or not. *We implement AvatarGen by conditioning it on SMPL-X.

DeepFashion [35] MPV [14]
E.Ctl. FID| FID¢| FIDy| PCK® PCK¢1 PCKy1 FID| FID¢l FIDy| PCK? PCK¢1 PCKy 1

ENAREF [42] X 68.62 52.17 46.86 3.54 3.79 1.34 6597 47.71 37.08 3.06 3.55 0.67
EVA3D [26] X 1591 14.63 48.10 56.36 75.43 23.14 14.98 27.48 32.54 33.00 42.47 19.24
AG3D [16] X 1093 1479 - -

AvatarGen [65]* v 9.53 13.96 27.68 60.12 73. 38 46 50 10. 06 13. 08 19 75 38 32 45. 26 30 75
XAGen (Ours) v 8.55 10.69 24.26 66.04 87.06 47.56 7.94 12.07 17.35 48.84 63.77 32.01

UBC [64] SHHQ [18]
F.Ctl. FID|, FID;}, FID,) PCKt PCK¢t PCKy1 FID| FIDy) FID;| PCKt PCK¢t PCK;1

ENAREF [42] X 3639 34.27 32772 690 7.44 6.37 79.29 50.19 4697 4.43 462 2.71
EVA3D [26] X 12.61 36.87 45.66 36.31 55.31 8.38 11.99 20.04 39.83 31.24 37.60 18.38
AG3D [16] X 11.04 15.83 - -

AvatarGen [65]* v 9.75 13.23 18.09 65.31 77. 09 55. 09 10 52 12. 57 28 21 59 18 78. 71 36 29
XAGen (Ours) v 8.80 9.82 16.72 69.18 84.18 55.17 5.88 10.06 19.23 65.14 91.44 38.53
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Experiments

Table 2: Quantitative comparisons with baselines in terms of disentangled control ability measured
by MSE. We report Jawx10~% and others x10~2 for simplicity, with best results in bold. *We
implement AvatarGen by conditioning it on SMPL-X.

DeepFashion [36] MPV [14]
Expl Shape| Jaw| Body| Hand| Expl Shape| Jaw] Body] Hand|

ENARF [43] 1347 630 5.79 3.14 987 11.21 491 836 275 1290
EVA3D [26] 6.03 287 5.11 178 3.68 997 414 1383 180 4.65
AvatarGen [69]F 492 3.06 5.05 123 3.17 898 388 1522 1.11 347
XAGen (Ours) 446 277 3.67 126 295 631 388 743 094 2.23

UBC [68] SHHQ [18]
Expl Shape| Jaw] Body| Hand] Exp]l Shape| Jaw] Body] Hand|

ENARF [43] 10.70 6.11 3.62 1.07 8.19 1451 643 8.16 3.27 9.83
EVA3D [26] 700 298 536 1.00 278 7.43 415 926 193 5.15
AvatarGen [69]F 9.59 450 9.34 122 3.01 9.01 399 887 152 499
XAGen (Ours) 535 257 476 0.73 1.63 556 3.66 657 124 3.30
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Experiments

brown hair woman, red T-shirt, blue jeans

blonde hair woman, pink T-shirt, black trousers



Thank you!




