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Benchmarking Results

: LOLv1 LOLv2-Real SICE SIDD
PartA: Framework Method Reference PSNRT SSIM+ LPIPS| | PSNRT SSIM+ LPIPS| Method Parameters | PSNRT SSIM? LPIPS| | BRSIQUE, CLIPIQA]
Supervised Supervised
URetinexNet Wu et al. (2022) 19.84 0.824 0.237 21.09 (.858 0.208 URetinexNet 1.04M 2912 0.844 0.462 _ _
SNR-aware Xu et al. (2022) 24.61 0.842 0.233 21.48 0.849 0.237 SNR-aware 50.95M 15.02 0.584 0.527 25 679 0.204
LLFormer Wang et al. (2023) 23.65 0.818 0.169 T 0.861 0.142 LI Former 72.20M 17.88 0.821 0.503 3.548 0.339
Retinexformer Cai et al. (2023) 23.93 0.831 —_— 21.23 0.838 — Retinexformer 1.61M 0.229 0.343
Retinexmamba Bai et al. (2024) 24.03 0.831 —— 22.45 0.844 = —— 4-59M “' 276 0-336
E EHE HiréiN Ji 1.(2021) | 17.48  0.651 0322 | 18.64 0675  0.308 Unpareed
nlighten iang et al. . ) ) : . j :
PairLIE Fuetal (2023) | 1951 0736 0247 | 1970 0774  0.235 E“I‘Pgl‘.ti’}%AN g'gm :'j;g g'giﬁ gg}g ?'1?6836 gggg
Nerco Yang et al. (2023) | 19.70  0.742  0.234 19.66  0.717 0270 ;‘I“—' il Wem  DEGE i : J
No-Reference ik : : : -
PartB: Decompose-Net LUMnet ZERO-DCE Guoetal. (2020) | 14.86 0559 0335 | 1806 0573 0312  No-Reference
N RUAS Liu et al. (2021) 1640 0500 0270 | 1533 0488 0310 ZERO-DCE 0.08M 18.69 0310  0.279 24.291 0.503
—1 Scale Scale Sci-easy Ma et al. (2022) 958 0369 0410 | 1198 0399  0.354 RUAS 0.01IM [3.18 0734 0.363 31.613 0.361
N 1o 0 - Sci-medium 1478 0522  0.339 1730 0534  0.308 Sci-easy 0.0IM IL.71 059  0.502 25.344 0.399
D) | gl A2E| v |5l [ ]z, 2o |B F gl A2 St 1381 0526 0358 | 1725 0546 0317  Sci-medium 1595 0787 0335 | 21636 0.456
5,05 > o{é Az (s L, B, |E™ S8 =D e Clip-LIT Liangetal (2023) | 1721 0589 0335 | 17.06  0.589  0.352 Sci-hard 17.59  0.782  0.486 35.533 0.508
2U) (S “| S z 2 22l o Z = . color Enlighten-Your-Voice ~ Zhang et al. (2023) | 1973  0.715 —— | 1934 068  —— Clip-LIT 0.27M 13.70  0.725  0.480 31.093 0.434
E r . congigtency Ours 19.80 0.750 (.253 20.22 0.793 0.266 Ou s 0. 36M 22- -55 0.84 1 0. 234 2-555 0-2 92
) \ * contrast
- - N - .
PartC: DCT Module [lumination Piror Lowpass Piror Highpass Prior  ~ V O | 4
: 4/ QE £7 7y
/ > P Input |
Lowpass Filter Inverse /
/ i b — | pCT — | Flcoder |— Q,{P#
RGB-S[JEICE‘: ! b: FRE-SDHCE “lghpd‘a‘: Filter ‘o
ey REY Masking © Nerco Clip-LIT O scr PairLIE Clip-LIT Ours
The resulting sub-images can thus be mathematically formulated as:
Dl(I) — (Rl"l-Nl)DLlDz(I) — (R2+N2)DLQ LOLvI
[llumination Lowpass Highpass | PSNRT SSIMT  LPIPS]
we apply gamma correction toD:(I)and getD,(1)and given that Nsis relatively small X X X 18.88  0.741  0.273
. . . . v X X 19.54 0.753 0.253
compared to the pixel values, we further perform a Taylor series expansion on it: v g P 1969 0744  0.259
_ M ko x o x A ¢ v X 19.57  0.745  0.262
Dy(I) =Dy(I)" = (R2+ Na)" oLy = (Ry + AR5 "N3)o Ly = (Ra+ AN3)oR;™ " o L; v v v 19.80 0750  0.253

Full Version

No Prior Iy + Crow Iy + Chl.gh

leading to the final expressions for the two sub-images:

Dl(f) — (Rl +AT1)DL1,'Z_)2(I) — (RQ —I—/\Ng) OZQ s
Frequency-illumination Prior '
w/0 LCnet .
Iy Crow 1 Crow 2 Chfgh_l Chiﬂh_z & e el
Full 1.21.3 1.4 1.5 1.6 1.7 1.8 1.9
Miow 1(u,v) =1 if u+v <t else 0, Mijow 2(u,v) =1 if u+v <3t else 0, version Regulatory Factor g

Mpigh 1(u,v)=1 if 2t<u+v<4t else 0, Mpigh 2(u,v)=1 if u+v = 5t else 0.
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