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Optical Flow-based Patch Search and GPU Parallelization for LFBM5D
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Abstract

The classical super-resolution method for light fields, LFBMSD, improves reconstruction quality by compensating for differences
between images through patch matching in the low-frequency domain and applying five-dimension(SD) filtering. Existing algorithms
typically perform block matching by searching for patches based on pixel differences between Sub-aperture images(SAls) based on the
reference SAI. However, the 5D filtering process and iterative patch search are time-consuming. In this paper, we propose a new patch
search technique by introducing optical flow to improve the performance of the LFBM5D algorithm. This technique adjusts the motion
between the reference image and other images, resulting in more precise patch searches. Additionally, we parallelize the back projection
process, which reduces reconstruction artifacts, using CUDA to significantly boost processing speed. Experimental results show that the
proposed method achieves higher accuracy and faster processing speeds compared to the existing LFBMS5D algorithm.
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Fig. 1. The proposed new patch search method applying optical flow
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Fig. 3. Qualitative comparison between our proposed methods and pri-
or works
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Table 1. Quantitative PSNR results comparison when applying the new
patch search method with optical flow (OF) and CUDA parallelization
to the LFBM5D algorithm

LFBM5D + | LFBM5D + OF
Dataset PSNR LFBM5D CUDA + CUDA
Lego |Center View| 28.19dB 28.19dB 28.25dB
Knights Mean 28.14dB 28.14dB 28.20dB
Center View| 26.88dB 26.88dB 26.94dB
origami
Mean 26.86dB 26.86dB 26.92dB
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Table 2. Algorithm execution time comparison when applying CUDA
parallelization

Back projection Entire
LFBM5D 35 sec 4,486 sec
+ CUDA 1.5 sec 2,717 sec
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