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Light field images super-resolution based on sub-pixel and gradient guide

WEI Wei, CHEN Fen, ZHANG Huabo, LUO Yingguo, ZHANG Peng, PENG Zongju
(School of Electronics and Electronic Information Engineering, Chongging University of Technology,
Chonggqing 400054, China)

Abstract: For the problem of low spatial resolution of light field images captured by light field cameras, a
super-resolution method for light field images based on sub-pixel and gradient guide was proposed. A multiple
sub-pixel information extraction module was designed, which divided the sub-aperture images into four image
stacks: horizontal, vertical, diagonal and anti-diagonal, and extracted the sub-pixel information of each image
stack separately. Meanwhile, considering that the gradient prior could provide effective clues for predicting
high-frequency details, the gradient multiple sub-pixel information of the sub-aperture images was fused in the
reconstruction process. Experimental results on five publicly available databases show that the proposed

method not only generally outperforms the existing methods in terms of objective indexes, but also has better

Vol. 45 No. 5
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performance in the subjective visual effect, which the edge texture details are clearer.

Key words: super-resolution; light field images; sub-pixel information; deep learning
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IE R AL EE R . RS R AT LUE
AR STV 38 BR AR R L B, IR T AR SOy
P EA B 0 A PR R

xR1 AR 2BSH PR PSNR(AB)/SSIM 31tk
Table 1 PSNR(dB)/SSIM quantitative comparison of different methods 2" super-resolution

Method Scale EPFL HCI_new HCI old INRIA_Lytro Stanford Gantry
Bicubic x2 29.88/0.9024 31.65/0.9373 37.46/0.9695 31.77/0.908 6 30.75/0.944 1
VDSR x2 32.50/0.9598 34.37/0.956 1 40.61/0.9867 34.44/0.9741 35.54/0.9789
EDSR x2 33.09/0.9629 34.83/0.9592 41.01/0.9874 34.98/0.9764 36.30/0.9818
ResLF x2 33.62/0.9706 36.69/0.9739 43.42/0.9932 35.39/0.9804 38.35/0.9904
LFSSR x2 33.67/0.9744 36.80/0.9749 43.81/0.9938 35.28/0.9832 37.94/0.9898
LFSSR-ATO x2 34.27/0.9757 37.24/0.9767 44.21/0.9942 36.17/0.9842 39.64/0.992 9
LF-Inter x2 34.11/0.9760 37.17/0.976 3 44.57/0.994 6 35.83/0.9843 38.43/0.9909
MEG-Net x2 34.31/0.9773 37.42/0.9777 44.10/0.9942 36.10/0.9849 38.77/0.9914
DPT x2 34.49/0.9758 37.35/0.977 1 44.30/0.9943 36.41/0.9843 39.43/0.9926
Proposed x2 34.53/0.976 4 37.64/0.9785 44.65/0.994 6 36.43/0.984 8 39.89/0.9933

F2 AR 485 PEFE PSNR(B)/SSIM X tb
Table 2 PSNR(dB)/SSIM quantitative comparison of different methods 4" super-resolution

Method Scale EPFL HCI_new HCI_old INRIA_Lytro Stanford_Gantry
Bicubic x4 25.46/0.7711 27.58/0.863 6 32.42/0.9143 27.30/0.8058 25.91/0.8322
VDSR x4 27.25/0.8777 29.31/0.8823 34.81/0.9515 29.76/0.9204 28.51/0.900 1
EDSR x4 27.83/0.8854 29.59/0.8869 35.18/0.9536 29.65/0.9256 28.70/0.9072
ResLF x4 28.26/0.903 5 30.72/0.9107 36.71/0.9682 30.34/0.9412 30.19/0.9372
LFSSR x4 28.60/0.9112 30.93/0.9145 36.91/0.9696 30.59/0.946 8 30.57/0.9426
LFSSR-ATO x4 28.51/0.9115 30.88/0.9135 37.00/0.9699 30.71/0.9484 30.61/0.9430
LF-Inter x4 28.81/0.9162 30.96/0.91611 37.15/0.9716 30.78/0.9491 30.36/0.9409
MEG-Net x4 28.75/0.9160 31.10/0.9177 37.29/0.9716 30.67/0.9490 30.77/0.9453
DPT x4 28.94/0.9170 31.20/0.918 8 37.41/0.972 1 30.96/0.950 3 31.15/0.948 8
Proposed x4 28.88/0.9180 31.34/0.9212 37.55/0.9729 31.01/0.9513 31.25/0.9500
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't 37 B 458 43 B 2% J7 35 A Lt , VDSR Fll EDSR
FLHz H SISR J5 i M 4yt 3 b i) B AN WL IR, 220
TR TR RR P = ) R D, S EORE 43 45 SR Ho At
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34.38/0.977 34.42/0.977
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34.50/0.978

7 AEFEWREFRITE (355 Building_Decoded)

Fig. 7 Comparison of visual effects of different methods (scene Building_Decoded)
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42.00/0.9940

B8 AREAEMEBEITLL (355 Origami)

Fig. 8 Comparison of visual effects of different methods (scene Origami)
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R3 VBN YEEBESEE Flops 1 PSNR/SSIM i Lk
Table 3 Comparison of 2" super-resolution model param-

eters, Flops and PSNR/SSIM

Method Params/M Flops/G PSNR (dB)/SSIM
EDSR 38.62 988.47 36.04/0.9735
ResLF 8.65 37.06 37.49/0.9817

LF-Inter 5.04 42.33 38.02/0.9844

MEG-Net 1.69 48.39 38.14/0.9851
LFSSR-ATO 1.22 453.03 38.31/0.9847
DPT 3.66 57.32 38.40/0.9848
Proposed 451 79.04 38.63/0.9855

34 HELXIE

h TR FEC T RURE o PR B AR R
SRR BE (0 R0, AR SCHEAT T 4 dLH R . 5K
5578 EPFL 304 )% L b4 500, Horp 70 3 5t H
FINZR, 105 HF WL I 48 45 PSNR
I SSIM. SZULEFL NS 4 Frs o T X He 4R AE
PEHOGH 4 5 SCHik [14] A1 DPT AHIR], i 94N 5% 2% 2%
1 25 8] 4 - 38 3t AL 183 (residual atrous spatial pyra-
mid pooling blocks, ResASPP) Fl 5% 2 £ ( residual
blocks, RB) #4 Jit;, Bl ResASPP+RB %% 4, MSPIE &
A SCER M B 2 H AR R F BRI

4 HRESLIEXILE

Table 4 Comparison of ablation experiment

Gradient branch Main branch

ResASPP+RB MSPIE ResASPP+RB MSPIE Params/M Flops'G PSNR (dBYSSIM
— J 2.57 47.48 33.54/0.9740
— 2.99 58.35 33.95/0.9758
J 3.66 57.32 33.80/0.9748
4.09 68.18 34.02/0.9755
J 4.51 79.04 34.17/0.976 0
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