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Abstract: Addressing the issue of low spatial resolution in light field image, cross feature updating-based network
for light field image super resolution is built in this paper to generate a higher quality array of light field sub-aperture imag-
es. In this work, a 3-branch structure is adopted for shallow feature extraction. In order to extract spatial and angular fea-
tures from different forms of light field data, parallel residual block is designed. A cross feature update structure is used for
extract deep features, and feature alignment interaction module, self-attention feature interaction module, and spatial feature
enhancement module are designed to achieve step-by-step fusion and updating of spatial and angular features. In the data re-
construction part, the updated spatial information is fused by using multi-scale residual block and channel attention block al-
ternately and finally super-resolution images are obtained through data upsampling. On the basis of fully exploring and sup-
plementing spatial and angular features, the proposed network adopts a step-by-step fusion, update, and enhancement mech-
anism to gather spatial information at different levels, leading to superior super-resolution results. Comparative experiments
demonstrate the effectiveness of the proposed method, with the network achieving an average peak signal-to-noise ratio
(PSNR) value of 32.31 dB for 4X tasks on 5 public light field datasets, surpassing the performance of existing networks.
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RCAN™ 2 33.16/0.963 5 34.98/0.960 2 41.05/0.987 5 35.01/0.976 9 36.33/0.982 5 36.11/0.974 1
ResLF?! 2 32.75/0.967 2 36.07/0.971 5 42.61/0.992 2 34.57/0.978 4 36.89/0.987 3 36.58/0.979 3
LFSSR! 2 33.69/0.974 8 36.86/0.975 3 43.75/0.993 9 35.27/0.983 4 38.07/0.990 2 37.53/0.983 5
LF-Internet" 2 34.14/0.976 1 37.28/0.976 9 44.45/0.994 5 35.80/0.984 6 38.72/0.991 6 38.08/0.984 7
LF-DFnet"! 2 34.44/0.976 6 37.44/0.978 6 44.23/0.994 3 36.36/0.984 1 39.61/0.993 5 38.42/0.985 4
DPT!® 2 34.48/0.975 9 37.35/0.977 0 44.31/0.994 3 36.40/0.984 3 39.52/0.992 8 38.41/0.984 9
LF-IInet"” 2 34.68/0.977 1 37.74/0.978 9 44.84/0.994 8 36.57/0.985 3 39.86/0.993 5 38.74/0.985 9
DistgSSR!"! 2 34.91/0.978 7 37.96/0.979 6 44.94/0.994 9 36.59/0.985 9 40.40/0.994 2 38.94/0.986 6
Ours 2 34.78/0.977 8 38.04/0.979 7 44.77/0.994 8 36.72/0.985 7 40.59/0.994 4 38.98/0.986 5
Bicubic 4 25.14/0.832 4 27.61/0.851 7 32.42/0.934 4 26.82/0.886 7 25.93/0.845 2 27.58/0.866 1
EDSR™" 4 27.84/0.885 8 29.60/0.887 4 35.18/0.953 8 29.66/0.925 9 28.70/0.907 5 30.20/0.912 1
RCAN™ 4 27.88/0.886 3 29.63/0.888 0 35.20/0.954 0 29.76/0.927 3 28.90/0.911 0 30.27/0.913 3
ResLF? 4 27.46/0.889 9 29.92/0.901 1 36.12/0.965 1 29.64/0.933 9 28.99/0.921 4 30.43/0.922 3
LFSSR!"™ 4 28.27/0.908 0 30.72/0.912 4 36.70/0.969 0 30.31/0.944 6 30.15/0.938 5 31.23/0.934 5
LF-Internet"™ 4 28.67/0.914 3 30.98/0.916 5 37.11/0.971 5 30.64/0.948 6 30.53/0.942 6 31.59/0.938 7
LF-DFnet" 4 28.77/0.916 5 31.23/0.919 6 37.32/0.971 8 30.83/0.950 3 31.15/0.949 4 31.86/0.941 5
ppT 4 28.93/0.916 7 31.19/0.918 6 37.39/0.972 0 30.96/0.950 2 31.14/0.948 7 31.92/0.941 2
LF-IInet"” 4 29.11/0.919 4 31.36/0.921 1 37.62/0.973 7 31.08/0.951 6 31.21/0.949 5 32.08/0.943 1
DistgSSR"”! 4 28.99/0.919 5 31.38/0.921 7 37.56/0.973 2 30.99/0.951 9 31.65/0.953 5 32.11/0.944 0
AR S 4 29.24/0.921 3 31.54/0.923 4 37.75/0.974 0 31.32/0.953 2 31.68/0.953 9 32.31/0.945 2
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30.20/0.912 1
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30.27/0.913 3
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57.22
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57.31

0.55

31.86/0.941 5

ppTe 3.73 57.44 7.56 38.41/0.984 9 3.78 58.64 2.06 31.92/0.941 2
LF-Inet"” 4.84 56.16 0.55 38.74/0.985 9 4.89 57.42 0.21 32.08/0.943 1
DistgSSR!"” 3.53 64.11 1.55 38.94/0.986 6 3.58 65.41 0.46 32.11/0.944 0
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X B 3 S i 6.19 106.31 | 29.12/0.921 5 | 31.54/0.923 4 | 37.71/0.973 8 | 31.17/0.953 1 | 31.57/0.952 7 | 32.22/0.944 9
ResASPP+ResBlock U PRB |  6.40 107.37 | 29.27/0.921 9 | 31.50/0.923 3 | 37.70/0.973 9 | 31.28/0.953 2 | 31.57/0.953 1 | 32.26/0.945 1
IntraFUM Z 4t FAIM 5.89 93.59 | 29.05/0.920 8 | 31.51/0.922 8 | 37.61/0.973 3 | 31.10/0.952 7 | 31.34/0.950 4 | 32.12/0.944 0
TJC H VE R 7 SFIM #4L SFIM 6.23 106.37 | 29.22/0.921 5 | 31.50/0.922 7 | 37.70/0.973 8 | 31.29/0.953 1 | 31.53/0.952 7 | 32.25/0.944 8
3DResASPP #1{ SFEM 6.85 112.04 | 29.19/0.922 1 | 31.57/0.923 2 | 37.86/0.974 5 | 31.12/0.953 2 | 31.64/0.953 2 | 32.28/0.945 2
ResBlock #1t MSR 6.34 108.90 | 29.05/0.921 3 | 31.49/0.9229 | 37.63/0.973 5 | 31.06/0.953 0 | 31.46/0.952 6 | 32.14/0.944 7
ARSI 6.23 106.38 | 29.24/0.921 3 | 31.54/0.923 4 | 37.75/0.974 0 | 31.32/0.953 2 | 31.68/0.953 9 | 32.31/0.945 2
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*5 ZFLPENZFEREEEMERILRTE
RIZFFIEHREEL RIZFFIEHEEL B A 5
UE S #Params/M FLOPs/G
PRB | 3324t FAIM SFIM SFEM MSR+CA PSNR/SSIM
ES — — — — — — 445 47.96 31.93/0.941 7
E Y N — — — — — 446 48.53 32.01/0.942 5
HE3 N N — — — — 4.50 48.60 32.02/0.942 8
HE4 N N N — — — 4.85 61.39 32.12/0.943 9
E R N N N N — — 4.86 61.39 32.17/0.944 3
VE N N N N N — 5.02 75.65 32.21/0.944 1
E ) N N N N N N 6.23 106.38 32.31/0.945 2
T - W O A AR SRS B8 A e L, PR IR S (AR R s B8 B R AL, i S 2R AR AR AR S %
K6 4 EBH/ESTARFAIMANETMEEEREZERNZIN
FAIM %% | #Params | FLOPs ESEE Ty
iy M G EPFL HCInew HCIold INRIA STFgantry PSNR/SSIM
1 3.50 14.23 | 28.65/0.9103 30.82/0.913 8 36.85/0.969 5 30.67/0.947 3 30.28/0.939 4 31.45/0.936 1
2 4.05 35.83 | 28.98/0.918 1 31.30/0.920 3 37.44/0.972 6 31.05/0.951 2 31.30/0.950 6 32.01/0.942 6
3 4.96 66.56 | 29.20/0.9212 31.50/0.922 9 37.58/0.973 4 31.21/0.953 0 31.47/0.953 1 32.19/0.944 7
4 623 | 10638 | 29.24/0.9213 31.54/0.923 4 37.75/0.974 0 31.32/0.953 2 31.68/0.953 9 32.31/0.945 2
5 8.66 | 15535 | 29.23/0.922 1 31.60/0.924 0 37.75/0.974 0 31.27/0.953 5 31.65/0.953 9 32.30/0.945 5
6 11.45 | 21345 | 29.27/0.922 4 31.62/0.924 2 37.77/0.974 1 31.26/0.953 3 31.64/0.953 0 32.31/0.945 4
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MSR %% #Params FLOPs Bt Yy
gty M G EPFL HCInew HCTold INRIA STFgantry PSNR/SSIM
2 432 57.72 | 29.04/0.9199 | 31.36/0.9214 | 37.60/0.9733 | 30.99/0.9519 | 31.25/0.9509 | 32.05/0.9435
4 5.28 82.05 | 29.23/0.9208 | 31.46/0.922 1 37.69/0.9738 | 31.20/0.9524 | 31.43/0.951 1 32.20/0.944 0
6 6.23 106.38 | 29.24/0.9213 | 31.54/0.9234 | 37.75/0.9740 | 31.32/0.9532 | 31.68/0.9539 | 32.31/0.9452
8 7.19 130.71 | 29.26/0.922 1 31.54/0.9235 | 37.86/0.9744 | 31.32/0.9535 | 31.63/0.9531 | 32.32/0.9453
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