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Reference based transformer texture migrates depth images
super resolution reconstruction
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Abstract: Depth images contain scene depth information and exhibit strong robustness to variations in color and
lighting, making them widely used in fields such as stereo vision. However, due to the limitations in depth sensor
performance and the complexity of imaging environments, it is challenging to directly obtain high-quality,
high-resolution depth images. To address the problem of unclear edge details in reconstructed depth images, a
reference-based Transformer texture transfer method for deep image super-resolution reconstruction was proposed.

For the preprocessed low-resolution depth images (LR D) and reference images (Ref) feature blocks, similarity
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calculation was performed using normalized inner product. The method integrated Transformer to calculate the

confidence of similarity positions, and combined it with an attention mechanism for texture transfer. Finally, the

method combined the features of the low-resolution depth images to improve image detail clarity and further

accurately reconstruct the results. The experimental results demonstrated that compared to other methods, the

proposed method could achieve higher structural similarity (SSIM) values, and that both subjective visual effects and

objective evaluation indicators have been significantly improved, indicating the excellence of the reconstruction

performance.

Keywords: deep learning; super-resolution reconstruction; depth image; Transformer; attention mechanism
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Fig. 5 Comparison of reconstruction effects of different algorithms on Mid3 when the up-sampling factor is 4 ((a) High
resolution depth images; (b) Bicubic interpolation results; (¢) SRCNN algorithm results; (d) ESPCN algorithm results;
(e) Algorithm results in this article; (f) Partial enlarged view of figure (a); (g) Partial enlarged view of figure (b);

(h) Partial enlarged view of figure (c); (i) Partial enlarged view of figure (d); (j) Partial enlarged view of figure (¢))
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Fig. 6 Comparison of reconstruction effects of different algorithms on Mid3 when the up-sampling factor is 2 ((a) High
resolution depth images; (b) Bicubic interpolation results; (¢) SRCNN algorithm results; (d) ESPCN algorithm results;

(e) Algorithm results in this article; (f) Partial enlarged view of figure (a); (g) Partial enlarged view of figure (b);
(h) Partial enlarged view of figure (c); (i) Partial enlarged view of figure (d); (j) Partial enlarged view of figure (¢))
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Table 2 Quantitative analysis of reconstruction results of different algorithms on Mid3 (SSIM)

. x2 x3 x4
i Art Books Moebius Art Books Moebius Art Books Moebius
Bicubic 0.989 8 0.996 1 0.997 3 0.976 8 0.993 4 0.993 9 0.967 4 0.990 7 0.989 2
SRCNN 0.989 8 0.996 1 0.997 6 0.9810 0.993 9 0.993 6 0.9727 0.991 1 0.989 4
ESPCN 0.9899 0.996 1 0.997 7 0.9759 0.994 0 0.994 3 0.974 0 0.9912 0.989 7
Ours 0.999 8 0.999 9 0.999 9 0.999 5 0.999 7 0.999 6 0.9977 0.999 5 0.999 3
4 GERIE HR_D (3 M Ref iL#2 %] LR_D EgH. ACHH
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