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Research on self-coding volumetric network for 3D face reconstruction

DONG Juncheng, ZUO Wangmeng
(College of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)
[ Abstract] In the past few decades, the three — dimensional reconstruction technology ofsingle face images has gained great
attention in the field of computer vision and graphics. The self-encoding volumetric network can estimate the size of a face through
a photo, and it has a good effect. Here the three aspects of the self-encoding voxel network model structure, the leading term and

the loss function are improved, and an improvement scheme and test results are proposed to prove that the improvement is effective.
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Fig. 1 Initialization by face landmark
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Fig. 2 The fitting process with Monte Carlo
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Fig. 3 The result of the traditional 3DMM fitting
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1.function MontFit(G, I, 1) .

2. for i in range(2000) .

3. if MSE(Z(P(G)), Z(1)) > ThresholdMax

4. return —1

5. end if

6. if MSE(Z(P(G)), Z(1))<ThresholdMin

7. return G

8. end if

0. L« {for i in range(20) , MontStep(G,
D+ {Gf

10. temp L«— {for i in range (20), MSE
(Z(P(LLi])), Z(1) ]

11. G+« L[ minIndex ( templ.) ]

12.  end for

13.return G
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Fig. 4 Visualization results of VRN reproduction
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Tab. 1 The average NME loss of each method on each data set

Method AFLW2000 Florence
VRN 0.068 3 0.057 0
VRN-repro 0.068 1 0.057 1
3DDFA 0.100 6 0.097 4
EOS 0.097 1 0.125 1
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Tab. 2 The parameter scale and corresponding NME —LOSS of 0.056
each model on AFLW2000 0.054
2 4 6 8 10 12 14 16
Method Params NME-LOSS Params*10°°
UNET-2 2.365M 0.067 6 (a) AFLW2000 F %55
UNET-5 6.109M 0.062 7 |
UNET-10 12.251M 0.058 4 (a) Result on AFLW2000
FISHNET_NoBlcok—2 2.511M 0.065 3 0.061 et
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FISHNET_Blcok—-5 7.709M 0.058 2 T 0057
FISHNET_Bleok—10 14.790M 0.054 2 g 0'05 6
3DDFA 2.874M 0.101 2 “ 0'056
EOS 3.163M 0.097 1 :
0.054
%3 Florence & MEE KIS HFARFIRT K NME-LOSS 0.053

Tab. 3 The parameter scale and corresponding NME —LOSS of

each model on Florence

Method Params NME-LOSS
UNET-2 2.365M 0.060 0
UNET-5 6.109M 0.058 1
UNET-10 12.251M 0.056 3

FISHNET_NoBlcok—2 2.511M 0.058 5
FISHNET_NoBlcok-5 6.843M 0.056 3
FISHNET_NoBlcok—10 14.236M 0.054 8
FISHNET_Blcok—2 2.561M 0.056 8
FISHNET_Blcok-5 7.709M 0.055 0
FISHNET_Blcok—10 14.790M 0.053 6
3DDFA 2.874M 0.097 5

EOS 3.163M 0.125 3
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Tab. 4 Comparison of the parameter scale of MR — UNET and

UNET and the relationship between NME-LOSS

Method Params NME-LOSS
UNET-2 2.365M 0.067 6
UNET-5 6.109M 0.062 7
UNET-10 12.251M 0.058 4
MR-Net 23.277M 0.051 7

3DDFA 2.874M 0.101 2

EOS 3.163M 0.097 1
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Method AFLW2000 Florence
VRN-guided 0.637 0.509
VRN-guided-repro 0.639 0.509
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