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Abstract

In view of the low accuracy of the monocular image-based DECA model in face 3D reconstruction
and the problem of overfitting, Vision Transformer (ViT) is proposed to replace the feature ex-
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tractor part of the DECA model to enhance the local and global understanding ability of the model
and extract higher-dimensional features. To improve the accuracy of face feature point detection
and face reconstruction. Further, the DropKey strategy is introduced, and the Key in ViT is used as
Drop object to punish the attention peak, so as to improve the overfitting problem in the training
process. The experimental results show that after the introduction of ViT and DropKey strategies,
the effect of face 3D reconstruction has been significantly improved.
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Figure 1. Improve the overall DECA frame diagram

1. B DECA B {RIEZEE]

2.2. Vision Transformer

VIT (IR 5 SRR Be R, B R4S AR TE 55 A BE AR 1) Transformer A58L Hh 33 = oLk 51 N2t
HNSAT S, EEE Y25, B bRl Al G R IE PR S 2 DI AT 55 13R43 75 CNN FHEE S H 2
H AR I

541 CNN AN, VIT 7 Fah it BRI s 2 R IEBURFE, RN BS54 ) ) B (5 B
(patch), #R 5 il i Embedding JZ454 1% 22 G Bt 4y token [37 1 451X 22 token fE AT [1%i N - 7E token
i\ Transformer Encoder 2 B 4NN [class]token FI47 B gwfid, o7 B g 1545 80 o] DL ffedian N RIS Bk

DOI: 10.12677/csa.2023.1312248 2502 THENUR S 5 R H


https://doi.org/10.12677/csa.2023.1312248

TR %

Z AR B G R, A B TR M 4 = 4544 () BEA# . Transformer Encoder /2 M A\ token A4 HY
RERRHE, Horp BVERE VU T BB BB RO R, 23k B INUHI A GRS 7E AN [F) 2
A7 B A RIRAE, A B T4 4 BRI 42 )R AR 85 8.« B J5 » MLP Head JZ%f M Transformer Encoder
JE SR (FRE AT HE— B AL BE A4 H . MLP Head f— ek A& 2 41R, JL H 0205 2 i s fE
] A UE A T AR BT 5 IS5 8, B ansE o T BG4 K28 A0AR 25 T T H ARSI FAE FI
FAME R, VAR TIE A RIMB R, VIT (Mg amE 2 fros.

P

N Transformer Encoder

Feature «—— MLP Head

Transformer Encoder ’

Patch + Position I I I I
@7 l l l l l l
* Extra learnable
Lmear PmJectlon of Flattened Patches

[class] embedding

el ¥
TP amur=anca
oA

J

Ivl Embedded
Patches
Figure 2. Vision Transformer network structure diagram
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Figure 3. Attention-layer comparison map based on DropKey and Dropout
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Table 1. Attention with DropKey code
5= 1. {¥F DropKey HIEE HHLHIRED

#Hi% 1. Attention with DropKey code

# N: token number, D: token dim
# Q: query (N, D), K: key (N, D), V: value (N, D)
# use_DropKey: whether use DropKey
# mask_ratio: ratio to mask
def Attention(Q, K, V, use_DropKey, mask_ratio)
attn = (Q * (Q.shape[1] ** -0.5)) @ K.transpose(-2, -1)
# use DropKey as regularizer
if use_DropKey == True:
m_r = torch.ones_like(attn) * mask_ratio
attn = attn + torch.bernoulli(m_r) * -1e-12
attn = attn.softmax(dim=-1)
X=atth @ V
return x
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Table 2. Comparison of the results of the four algorithms in the NoW dataset

= 2. MMEELE Now BRI RITEL

R Media (mm) Mean (mm) Std (mm)
DECA/ResNet50 1.29 1.62 1.39
DECA/NIT 1.29 1.63 1.38
DECA/VIT + DropKey (ratio = 0.01) 1.26 1.60 1.35
DECA/VIT + DropKey (ratio = 0.05) 1.25 1.58 1.33
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Figure 4. Training loss curve
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