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Noisy face super-resolution method based on multi-level latent space
information constraints

TENG Zi, YU Xiao-sheng, WU Cheng-dong'
(Faculty of Robot Science and Engineering, Northeastern University, Shenyang 110169, China)

Abstract: To super-resolve low-resolution (LR) face image suffering from strong noise and fuzzy interference, we
propose a noisy face super-resolution (FSR) method based on multi-level latent space information constraints. Firstly,
we design a feature distillation network to extract effective facial information, which exploits a statistical
anti-interference model and a latent contrast algorithm to remove invalid information such as noise. Then, we design a
face reconstruction network, which utilizes the extracted face features to reconstruct high-resolution (HR) face images.
Finally, we deploy a face identity embedding model and a discrete wavelet transform model to further supervise the
reconstruction of identity information and spatial structure from the hypersphere identity metric space and wavelet
domain respectively. The experimental results show that the proposed method not only removes the noise from face in
the high noise environment, but also improves the resolution of the face image effectively, which obtains higher PSNR,
SSIM, and good practicability.

Keywords: feature distillation; latent information constraint; image super-resolution; image denoising; deep neural

network; hypersphere metric space; wavelet transform
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method

PSNR SSIM PSNR SSIM PSNR SSIM

Panini-Net 23.56 0.6248 22.67 0.6013 21.70 0.5820

DIC 26.23 0.744 1 24.15 0.6889 22.70 0.603 3

GPEN 25.88 0.7339 24.49 0.6925 23.14 0.6162

GFPGAN 2591 0.7390 24.85 0.7047 23.51 0.6483

AR 26.87 0.778 6 25.14 0.7194 24.29 0.6856

R TR Z B E RAREE T 232 EMEXJHER

Wt B8 T BT T DA R B 2 R R A1 %o B 5925 ke
DR B 1 A B 5 A (1 M 75 AR 45 T8 2015 2,
NI A 280 A g 1 v e 7 A e N 15 I 4 A
B[RV e g N B i N ABE B R )N U8 AR 4 A
1, 53 3] B BR T B 173 5 £ 2 R R0 /N kgt — 25 56
FE NI B 015 S5 R0 2% () 25 HA) 1R AT 20 B, A AR SO Y
RE% B 2 W SO N T 1 S8 H S 5 AR 1 = 4
NI BB, € 50T b 45 53R B, A S Bk (1 B g A
SRAE PSNR A SSIM J7 [ i 1 Re 38 w25 AR T B H B2
ARIKFE

N T BE— B PP AR SO A R B R, S
FEA FIFE SRR TR A SCHRE 5 AT 7 ikt AT 1 &
SN PR S AN w3 B G B 7 BT, AR TE MR
OIS T, DA 55 25 m] B A O AR G 4
TOOME—ERE LT T 50 ERE. Kb, T DIC
FATIEACTMTE ) R 26 2, A A3 e k) 45
T HEAT N PR EE MG BE s TN, 225 22 Vs AR
SEMCE AN ER 1S5 50 15 2, NS T B R
.



BE 4 % AT ZRIEZRGELHRGREANCALSPFHL X 1475

GPEN

GFPGAN AL HbrEI%

7 ANEESUMABEFEEBiICIRUIER FMENITLER

SR TENE 75 500 (BieN), LA J5 i I MR 2
B AR BE (07T B, 0 AR SCSREATY AR vl DA A Y A
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Panini-Net DIC

GFPGAN AE: H BB
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U152 2 ffi7, #£ NVIDIA RTX 2080Ti GPU |, %
ASCHES 74 4 PP 7y P22 M 2% (Panini-Net. DIC.
GPEN 1 GFPGAN) [ 151 74 2 % Fl i1 550 3 7 i3k 47 L
B RIS SRR TE IR B B DA B 25 ()R A 2% 42
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method model size/m running time /ms PSNR/dB
Panini-Net 34.76 102.55 23.56

DIC 21.77 83.61 26.23
GPEN 28.10 98.45 25.88
GFPGAN 31.39 85.09 2591
AICEE 18.43 69.82 26.87
3 4 @
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