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A light field demosaicing method with double
guided filtering
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Abstract: Aiming at the problem that the light field multi-view image quality is poor which is resulting from the spe-
cific lenslet structure of the light field camera and pixel aliasing at the lenslet edge, a light field demosaicing algorithm
based on double-guided filtering is proposed. First, the G image is reconstructed by reweighting the gradient based
threshold free (GBTF) algorithm with the white image and lenslet mask information. Then, the reconstructed G image
is used to double-guide the R/B image for reconstruction. Finally, the reconstructed R, G, and B images are com-
bined into a full color image. The demosaicing result demonstrates that compared with other advanced demosaicing
algorithms, the index CPSNR is increased by 1.68%, the index SSIM is increased by 2%, and the light field mul-
ti-view image obtained by our method has clear edges and less color artifacts.
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Fig. 1 Two distributions of CFA in a Lytro camera Fig. 2 The distribution of microlens array
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Fig. 3 Schematic diagram of rotation angle, tilt angle, and backward movement between the microlens array and the imaging sensor
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Fig. 4 Microlens edge aliasing diagram. Each blue solid circle represents the calibrated microlens image, with

black pixels representing its center position. Each red dotted circle represents the true microlens image and the
red pixel represents its center position
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Fig. 5 The algorithm framework in this paper
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Fig. 6 The reconstruction algorithm framework of G image
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Fig. 7 Light field mosaic image, mask and white image. (a) Mosaic image; (b) Pixel mask information belonging to the
same microlens; (c) White image information for providing confidence
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Fig. 8 The overall framework of double-guided filtering for reconstructing R images
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Fig. 9 The framework of the second guidance
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Table 1 Quantitative indicators (CPSNR) with vignetting and edge aliasing
Dataset table Bicycle rosemary backgammon vinyl herbs boxes sideboard origami  dishes Avg
SCHR[21] 39.73 37.76 37.23 43.12 39.72 40.46 40.17 35.53 40.23 36.02 38.99
SLHR[28] 39.32 37.56 38.36 43.48 40.47 40.93 39.54 35.62 37.95 37.48 39.07
SCHR[17] 43.52 40.43 40.82 4474 42.55 41.73 43.33 37.39 42.91 38.52 41.59
'S 43.82 42.21 41.49 45.57 42.78 42.55 43.53 37.77 44.39 38.76 42.29
22 HiHr®EBA%REEALTHZEIF(SSIM)
Table 2 Quantitative indicators (SSIM) with vignetting and edge aliasing
Dataset table Bicycle rosemary backgammon vinyl herbs boxes sideboard origami  dishes Avg
SCHR[21] 0.763 0.731 0.818 0.723 0.839 0.686 0.777 0.679 0.712 0.622 0.735
SCHR[28] 0.703 0.712 0.809 0.676 0.806 0.674 0.768 0.716 0.705 0.652 0.722
SCHR[17] 0.784 0.761 0.902 0.747 0.904 0.723 0.884 0.775 0.826 0.696 0.8
AL 0.798 0.768 0.921 0.768 0.918 0.737 0.892 0.778 0.866 0.715 0.816
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Experiment result of real light field image

Overview: With the development of light field imaging technology, the light field camera, as a new multi-view imaging
device, has become popular in computer imaging community. Light field cameras can be divided into three categories:
camera array cameras, mask cameras, and microlens cameras. Due to its simple structure and small size, the microlens
camera has been widely used. Since the microlens camera uses a single CCD sensor with a color filter array (CFA) to
capture the 3D scene information, it can only sample one of the RGB values for each pixel. In order to obtain a high
quality light field color image, the light field camera needs to be demosaiced to obtain a full-color image. The
demosaicing algorithm of the traditional cameras has been studied for decades, and the corresponding technologies are
very mature. Different from the regulars image, every microlens image has aliasing or vignetting effect at the boundary
owing to its special structure. Therefore, it is not suitable to directly apply a conventional demosaicing algorithm to the
microlens images to obtain a full-color image. In recent years, many light field demosaicing algorithms have been pro-
posed to achieve reasonable results when there is no aliasing or vignetting on the microlens images. However, when
there are aliasing and vignetting effects on the microlens images, the performance of these algorithms becomes worse
and some terrible phenomena may appear in full-color images, such as image blurring and color artifacts. To solve the
above issue, a light field demosaicing algorithm based on double-guided filtering is proposed. Wherein, double-guided
filtering refers to using two guiding filters, that is, applying a sparse Laplacian to the input image in the first guiding
filtering, and obtaining an output by minimizing sparse Laplacian energy. In the second boot filtering, the output of the
first boot filter is used as the input, and a standard Laplacian is applied to the input image by minimizing the standard
Laplacian energy, which can effectively preserve the structure of the guided image. First, the G image is reconstructed by
reweighting the gradient based threshold free (GBTF) algorithm with the white image and lenslet mask information.
Then, the reconstructed G image is used to double-guide the R/B image for reconstruction. Finally, the reconstructed R,
G, and B images are combined into a full-color image. The experiments are carried out on the synthetic light field da-
taset and the real scene light field dataset, respectively, which verify the effectiveness of the proposed algorithm by in-
creasing the index CPSNR by 1.68%, the index SSIM by 2%, comparing with the state of the arts. The light field
full-color images obtained by our method have clear edges and less color artifacts.
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