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h Original - Deblurred _ R/G residual — B/G residual
e The chromatic aberrations result in color fringes next to the salient edges. % o i
e According to [Cheng et al., TIP'13] the red-green and blue-green color residuals are Original Typical loss Our loss
e good detectors of the chromatic aberrations. | | o |
b e Therefore, after deblurring, we correct the chromatic aberrations. e \We trained two networks: with the typical image difference loss and our proposed
e The photographs are naturally degraded by optical aberration artifacts. e We propose a CNN and a training loss tailored to correct color fringes. reS|d.ua_I dlffer_ence |053-_ | |
e Existing solutions (e.g., DxO PhotoLab) are non-blind: based on tedious e Predictions with the typical approach: the images show color tints next to the edges.
calibration. | e Predictions with our approach: the images have salient edges that are much more
e We propose a fast blind method: give the image and press the button! CNN architecture Uy = Ty — ¢V(zc’ ZG) achromatic.
Proposed approach e We design a residual CNN. Blue (corrected) Optical aberration removal results
| . e |t takes as input two color channels.
 Opical Distortionand | | e \We take the green image as the
Denoising > Demosaicking > aberration >  vignetting > Color edition reference and restore the red and blue
correction | correction channels

e It predicts a red or blue residual to be ,
subtracted to the red or blue input Residual
: Red and
Blind 1,1 piue edge channel. Green
deblurring correction
‘» Proposed approach | Tralnlng IOSS (/" f!rfll
e Optical aberration correction usually happens in the ISP pipeline, after denoising _ . _ | -
and demosaicking. ° C\Vtypm?l trjunl_ng Ic?ss tc;]ompTres th‘?j p|>|<el c;c;:]ors ofdt_hef |mageds{h t ot
- - - e \We instead minimize the color residuals of the prediction and the target to favor
e After analysis of the abgrratloq, we decompose them into blur and warp. achromatic edaes p g Original [Yue et al., CVPR'5] ILi et al., ICCV'21] Ours
e \We address these two issues in two separate steps: ges. . . Y
. : . . . e Comparison with SOTA optimization and
o Blind Gaussian deblurring: we remove simple small parametric blurs. N . . ;
. . . CNN optical aberration removal Method  Time(s) Flops  Params  Mem. (Gb)
o Edge correction: we correct the remaining red and blue shifted edges. : (1) : (1) (1)
E E u(z) —Uu Z(Z) _ ¢V(z(2) ) s methods. [] 29.1 273T  17.09M 8.9
_ _ _ . C G C & G 1 e \We do much better while being faster L A 884G D-IGM i
GaUSSIaI’) blind deb/UI’I’II’)g 1=1 ce{R,B} than [Li et al., ICCV’'21] by order of Table 1. Speed and efficiency for a 6000 x 4000 image.
. e We show from 273K calibrated local magnitudes. | o
o PSFs [Bauer et al., ICCP’18] the blurs e In particular, we get rid of all the chromatic aberrations thanks to our edge filtering
- may be approximated with Gaussian Validation of deblurring formulation.
= blurs [Kee et al., ICCP’11]. e Limitations: we do not perfectly restore purple fringes (optical aberration +
“ e The standard deviation is mainly R ~ SSIM[p(gc) * v, u] + 2 saturation) and blurs not captured by Gaussian blurs.
smaller than 4 and the orientations are e We valide the Gaussian blur assumption (96, 96) = SSIM[p(gG) * v, u] + 2
- the same across the colors. for local PSF correction. |
© e The monochromatic blurs may be e \We compare our approach to parametric 1.00
g removed by a blind Gaussian [Kee et al., |CCP,11] and non-parametric
9 deblurrer. [Anger et al., IPOL’19] blind deblurring. ¢ 07
e We use Polyblur [Delbracio et al. e We achieve similar results to Anger et W .5 Blurry —
, |’ d GT k i : = ——— Kee et al. - ‘ N
TCI'21]. al.’s an ernel inversions. . e\
e We are much faster than Anger et al. > 0.25 = ADEErEkEl o
180k 180k 180k o [a-omss A L I PR L while being as accurate. 0 —
140k 140k 140k 4 4 4 ConCl US[On
2 1 i i i : : : e \We have presented a fast two-stage blind approach to optical
6ok 60k 60k 2 : 2 aberration removal.
i o - 1 1 1 e \We decompose the problem into blind Gaussian deblurring and
..... il ' ; |||| I . Ill L1, it defringing.
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cos(0r — 05) cos(fc — 0p) cos(fc: — Or) o and pp oq G pe op and pg = e \We are much faster than the SOTA while being more accurate.

e Moving from the Gaussian blur model is left to future work.
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