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Introduction Face Synthesis on 1JB-C

» We propose the Pose and Illumination (PIN) framework with
contrast data learning for fac normalization.

» The PIN framework is designed to learn the transformation from
a source set to a target set.

» The source set contains faces collected in the wild and thus
covers a wide range of variation across illumination, pose, = =
expression and other variables. Face Svnthesis on Multi-PI1E

» The target set contains images taken under controlled conditions Face normalization across pose, illumination and expression.
and all faces are in frontal pose and balanced in illumination. Ilumination Expression

Contributions

» Different from most previous work primarily focused on pose
normalization, our proposed approach normalizes faces in both
pose and illumination.

» The proposed approach offers a comprehensive study on the
combination of various loss functions, extending the
understanding of their importance on the generated images.

» The proposed approach is verified to be highly competitive to
state-of-the-art methods for face recognition via normalization.

Proposed PIN Framework

» The encoder is made of the ArcFace recognition model and acts
as a facial feature extractor.

Pose

Performance Evaluatlon

Performance comparison on 1JB-A.

i H i Verification Identification
> Ilhe d_eco_der alrcr;s to transforlrp acr; ?rbltrary face into a e T T e T e
Wlumination and pose normalized face. o PAM [8] T33L1.8 55232 77.1E1.6 88.720.0
> The discriminators are trained to ensure the photo-realistic DCNN [28] 78.744.3 , 852-1.8 93.7+1.0
quality of the normalized face images generated by the decoder. FF-GAN [14] 85.241.0 66.3+3.3 90.240.6 95.440.5

Source Set Sy, FaceID-GAN [14] 87.0+1.1 69.2+2.7 - -

; DR-GAN [5] 87.2£1.4 78.1£3.5 92.0£1.3 96.1=0.7
FNM [3] 93.440.9 83.8+2.6 96.0+0.5 98.6+0.3
LightCNN [26] 91.2+1.1 84.440.8 92.4+1.7 95.4+0.8
PIN + LightCNN 954+1.8 90.1£1.9 97.140.1 98.6+0.9
ArcFace [13] 949412 90.2x0.5 95.1£0.6 98.1£0.3
PIN + ArcFace 96.2+1.2 91.54+0.5 97.6+0.6 98.9+0.3

Performance comparison on IJB-C.  Rank-1 Performance(%) on Multi-PIE.

Global Path-way D,
Verification Method 157 307 457 607 75° 90
I | I’-i—‘ Method @FAR=.01 @FAR=001 FF-GAN[14] 946925 §0.7 5.2 772 612
T FaceNet [7] 32.40 2038 RO oeoorasoues o0
VGGFace [10] 45.60 26.18 : T 07 080 077 05 .

- ‘ LightCNN [26]  99.2 98.0 97.7 95.5 73.3 20.7

I ' DR-GAN [5] 88.2 73.6 CAPG-GAN [17] 99.9 99.4 98.3 93.7 87.4 77.1

....... 1 VGGFace2 [11] 95.0 90.0 PIM [2] 99.3 99,0 98.5 98.1 95.0 86.5

Ob t F t LightCNN[26] 00.63 84.32 FNM [3] 99.9 99.5 98.2 93.7 81.3 55.8

. TighiCNN [26] 100 100 100 95.5 73.3 20.7

ective —unctions i[:F:CL‘[‘Ig;';CNN g;'gg 2?;8 PIN + LightCNN 100 100 99.8 98.9 95.2 84.2

; _ (% (% 3 D. . ArcFace [13] 100 100 100 96.5 83.1 40.5

> Identity Loss Lia= ||Ge(xp) Ge(xp)”z + ||Ge(xq) GE(xq)”z PIN + ArcFace 96.11 92.27 PIN + ArcFace 100 100 100 99.2 96.9 86.5
> Adversarial Loss L, = E[Dg,(%,)] + E[Dg,(%,)] — E[Dg,(xp)] .

+AE [(“Vf D, (%) — 1||2)2] i€(12]

» Symmetry Loss Ly = | & — Xp| + | %q — Xg| We the FNM with four components:
> Reconstruction Loss Ly, = | &, — x| » Re-organized the contrastive data set by strictly keep the
- target set with front face with balanced illumination.
Contrastive Data > Add in the symmetry loss to stabilize both target and source
Source set - CASIA-WebFace Target set - Multi-PIE face optimization process.
Faces taken under unconstrained condition.  Faces taken under frontal and balance illumination. » Determine the weights to emphasize the contributions of

different losses.
» Incorporation of the SOTA ArcFace as our encoder which
provide more discriminative prior knowledge to the decoder.
Experiments show that PIN framework is competitive to state-of-
the-art approaches for handling both face recognition and face
synthesis.
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