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Polarization Image Super-Resolution Reconstruction Network
Using Contextual Dual Self-Correlation Attention
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Abstract: To address the problems of color distortion, edge degradation, and inconsistency in
polarization parameters during the full-resolution reconstruction of color division-of-focal-plane (DoFP)
polarization images, a polarization image super-resolution reconstruction network based on contextual
dual autocorrelation attention is proposed. The network consists of a dual-branch feature extraction
module, a contextual dual-autocorrelation attention Transformer, and a polarization feature

reconstruction module. Specifically, the dual-branch feature extraction module is employed to enhance

Wik H 19+ 2026-04-02,



N

2 [ NI = ¢ XX

shallow structural and texture features. The contextual dual-autocorrelation attention Transformer
establishes spatial structural relationships and channel correlations among different polarization
orientations through contextual gated fusion, position-aware autocorrelation attention, and local depth-
wise autocorrelation attention mechanisms. The polarization feature reconstruction module restores full-
resolution color polarization images through feature refinement and pixel rearrangement. Experimental
results show that, on the SunPol-Real, OL, and Monno datasets, the proposed network achieves average
peak signal-to-noise ratio values of 38.16, 39.39, and 40.02 dB, respectively, and average structural
similarity index values of 0.967 6, 0.965 8, and 0.981 5, respectively, across the reconstructed images at
the 0°, 45°, 90°, and 135° polarization orientations. These results demonstrate that the proposed network
can effectively alleviate edge blurring and texture loss while improving the consistency of polarization
information. This study provides an effective technical approach for the super-resolution reconstruction
of color DoFP polarization images.
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Structure of polarization image super-resolution reconstruction network
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Fig. 6 Comparison of evaluation metrics for 20 test images across different datasets
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Table 3 Comparison of average reconstruction results of different models on the dataset

- PRI (5 LE/dB SIS AR
SunPol-Real OL Monno SunPol-Real OL Monno
Bilinear 29.46 31.83 31.78 0.8758 0.903 1 09393
Bicubic 29.52 31.62 32.33 0.880 1 0.898 9 0.9419
EARI 35.04 35.46 33.24 09228 0.9393 0.947 1
PCDP 38.12 39.03 23.27 0.967 7 0.963 8 0.9578
NLCSR 32.77 33.26 32.04 0.9022 09163 0.936 7
CPDNet 35.10 33.48 36.47 0.9577 0.945 8 0.945 8
PIDSR 35.41 36.42 36.37 0.9349 0.947 8 0.942 0
Hit-SR 38.05 39.27 39.24 0.964 4 0.963 7 0.979 8
CDAT-SR 38.16 39.39 40.02 0.967 6 0.965 8 0.9815
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Table 4 Results of ablation experiment

5 A TS LLAB | AR
DPFE CGF PASCA LDSCA
g4l 4 = 2 2 32.86 0.897 7
Hodl = & = 2 34.16 0.913 4
H34 = 2 2 i 35.34 0.924 5
Had = 2 %\ = 36.86 0. 946 2
Sy = = = = 38.16 0.967 5
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R L Tx. - 11 S = tr T TN N A R el I TS R
DOP K% . 0 | 050 | 050371109534 | 00234
s M6 m, 1,508, 4. 02 | 040 | 040 | 3738 ] 09541 | 0.0221

0.4 0.30 | 0.30 | 37.87 | 0.9563 | 0.020 8
0.6 0.20 | 0.20 [ 37.93 | 0.9577 | 0.0196
0.7 0.15 | 0.15 | 38.14 | 0.9602 | 0.0189
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Table 6 Experiment II on weight

sensitivity
VA

i : n | e S5HLAR A

t/dB Mot
0 | 020 |37.84 | 09637 | 0.0226
0.05 | 0.15 | 38.02 | 0.9658 | 0.020 1
0.8 | 0.10 | 0.10 | 38.16 | 0.9675 | 0.0185
0.15 | 0.05 | 38.07 | 0.9663 | 0.0194
020 | 0 |37.91] 09645 | 0.0213
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Fig. 8 Reconstruction of polarimetric image super-resolution in reference-free real-

scene
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