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Advances of low-level vision reconstruction in raw domain
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Abstract: The low-level vision reconstruction technology aims to reconstruct high-quality images and videos under limited
imaging conditions, which is important for subsequent visual analysis. The images (videos) in the raw domain have two
advantageous features: wider bit depth (10, 12, 14 bits) and intensity linear to the irradiance. As a result, raw images
contain the most original information and the noise statistics are also simpler than those in standard RGB (sRGB) domain.
Therefore, low-level vision reconstruction with raw inputs has achieved an increasing attention from academic and indus-
trial communities in recent years. This review focuses on the low-level vision reconstruction technology in the raw domain

and mainly investigates the progress of deep learning-based vision reconstruction. Six representative vision reconstruction
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tasks in raw domain are selected, namely, low-light enhancement and denoising, super-resolution, high dynamic range
(HDR) reconstruction, moiré removal, multi-task joint reconstruction, and raw image generation, for a comprehensive
review. Representative methods in the six fields are systematically summarized, the advantages and problems of various
methods are outlined, and the advantages and unique attributes of raw images (videos) compared with sSRGB images (vid-
eos) are highlighted in different tasks. Thereafter, the currently open-source low-level vision reconstruction datasets in raw
domain in various fields are summarized, including image, burst image, and video datasets. The dataset construction meth-
ods for each task are introduced. Different strategies to solve the key problems in dataset construction, namely, spatial
alignment and temporal alignment, are also introduced. We hope these summarization and comparisons can provide refer-
ences for the followers who construct their own datasets. This review would like to point out that the six tasks not only have
unique problems but also have common issues. For example, for denoising and enhancement of videos captured in low
light, constructing a supervised dataset with realistic motions and fine-scale textures is still difficult. For multi-frame super-
resolution, the key problem is constructing the accurate alignment module. For HDR reconstruction, the deghosting perfor-
mance still needs to be improved in dark and over-exposed areas. For demoiréing, balancing the performance between
color recovery and moiré removal needs to be explored. For multi-task joint reconstruction, improving the adjustability and
interpretability of the model is a key problem. Meanwhile, all the six tasks need to recover the correct colors while complet-
ing their own tasks. However, they have different optimization directions. Introducing special modules to ensure their simi-
lar optimization directions may be a good solution. In addition, achieving accurate alignment between degraded and ground
truth images is difficult, and many datasets exhibit misalignment. Then, we review representative industrial applications of
raw domain reconstruction, including intelligent image signal processing and night imaging in smartphones, low-light and
HDR imaging in security monitoring cameras, and raw domain detection in driverless cars. Finally, based on the existing
problems and challenges of raw domain vision reconstruction, we identify four possible development trends for raw domain
vision reconstruction. First is exploiting the specific properties of raw images (videos) for a specific task. Current methods
usually utilize the advantages of raw data in terms of wider bit depth and linearity to intensity. Only a few works utilize the
specialized structures of raw data. For example, the moiré distribution in different channels differs, and the green channel
usually has higher intensities than other channels. We expect more works exploring the special properties of raw data in
popular denoising and super-resolution tasks. Second is improving the availability of large-scale raw data. Many cameras
do not provide the raw outputs due to the large memory cost. Therefore, the current constructed raw domain datasets are
usually smaller than those in sSRGB domain. A feasible solution is to design the raw image compression method with sRGB
image guidance for enabling raw domain decoding with a few meta data. Third is alleviating the data-bias problem. The
model trained with the raw data captured with one camera may not work well when dealing with raw images captured with
other cameras. Alleviating the data-bias is important for real applications. One feasible solution is to jointly utilize physics-
and data-driven models. Fourth is further improving raw reconstruction performance with large models. The scale of data is
important to improve the reconstruction quality. One solution is to first train a large model with a large-scale dataset and
then distill the large model to a small one. Then, the small model can be deployed in various edge devices. In summary,
we expect more works exploring low-level vision reconstruction in raw domain to improve the imaging quality of various
vision systems.

Key words: raw-domain vision reconstruction; low light image (video) enhancement in raw domain; raw image (video)
denoising; raw image (video) super-resolution; raw image (video) high dynamic range (HDR) reconstruction; raw image
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Fig. 1 The ISP process in camera imaging
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Fig. 2 Noise sources during imaging
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Table 1 Public datasets for raw domain image denoising and enhancement

. RFIT o, EUGERY , . .
spse O g WRE oingne aries i
= ]

3684 x 2760
RENOIR arXiv2014 120 240 T 5202 x 3 465 Xiaomi Mi3, Canon S90, Canon T3i

4208 x3 120

1 000( 1] Sony A7R, Olympus E-M10, Sony RX100
DND CVPR2017 50 512 x 512(4)%
HfE) 2 (=) IV, Huawei Nexus 6P
4240 x 2 832
1D PR201 424 4 , Fujifilm X-T2
S CVPR2018 509 P&l 6000 X 4 000 Sony &7S 11 , Fujifilm
Apple iPhone 7, Google Pixel , Samsung
SIDD CVPR2018 10 30 000 5000 x 3 000
@ Galaxy S6 Edge, Motorola Nexus 6, LG G4
SonyA7S2,NikonD850,
ELD PR202 1 24 X
CVPR2020 0 0 30003000 CanonEOS70D, CanonEOS700D

LRID TPAMI2023 138 5754 Fel 4624 x 3472 Redmi K30(IMX686)
LRD ICCV2023 100 1 800 el 4000 x 3 000 IMX586

I : CVPR: Conference on Computer Vision and Pattern Recognition; ICCV : International Conference on Computer Vision; TPAMI:

IEEE Transactions on Pattern Analysis and Machine Intelligence o
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1.2.3  Raw BREAm s e om £ e 4

H1 T Sl S it A4 e ke i DLR 4 | 15 R
MR 2 ARG /b AR 1 £33 4 B il AS TR 40 407 =X
W 1) S ZS B A I s B 4R L SRR B R 2.

1) 43 0% 55 40 55 £ 4 4 SMOID (learning to see
moving objects in the dark) . HFXE LA Bf R4E [/] —
Yy 5 ARG i 5 1E H T, Jiang A1 Zheng (2019) $2 H
FFH 53 658 [R]85 it 5O, BREEGiE
b e Ak g DL R R AR FE RO Ay ), SR 0 aE 1 ot
B AR A A IR B SR AL 2 S AHPL,. Horh— B 4%

B & 1 b P %5 B2 Bt i (ND filter, 35t 3
1%) , BHHGR AR R AL IG o 5 — B AHAL I IO
L ARIEE OGPk F S R
A=A F)AD , ARSI A4H 5% Raw P51

2) FE A% 3l A 5 B 26 CRVD (captured raw
video denoising) o G REFIME LIS B A 5 [ B oR 4R
RIS R, Yue 55 N (2020) 42 1) 1T 5E 4 3)
WA A AT R . X T AT S, B et E Al
Mg 75 1= it (ER 1SO 22 TIP3 ), SR Jis 1 R 75 5y
T PR dRSEFA R TS T, 2
Je R4 1) 1 T TR ) 22 IR ) BT 1 A 32 , T 1
P XF B T AT S AT, T A A odE
DL, 12800 2 i oo B AL & s N st R
T AN IR AL S A

3) AHHL S Bl 410 45 £ 5 4 SDSD (seeing dynamic
scene in the dark) . H T 14 i Zh & 3 5 80 K A
Wang 55 A (2021) i 13 76 S AHBLEEA TR 55 3 00
HAE LR RGORR I I ULz 3. S T
FHPL— XS, TR B s AT I . TEER 158D, 4
ARTCME B SE R, BLAT R A X b R B e 0 (1
R s L5 258 h e AILEE Sk b gL Ao 4
i AHHILISO PSR M s ™ H RO

4) it = FA B 5 B 48 LRMVD (low-light raw video
denoising with a high-quality realistic motion dataset) .
B FR e A 2 B AR R 50 B,
SE M Sl A SRR LR S0 % 2§ B0 s B
—, Fu g N (2023) $2 i iR dasiik o 8 R A
JF /9 70 A~ BT AR 4 K 980, f H 7E DELL
U2720Q0M 7R #i E#675, S8 )5 % JE Alpha 7R IV
FHPLEEATHASE o 18 3 e B A A AR AL 1] B BE 5
R E SRR AR BE AR B, 5 Se i YU AR AR L, e
B R A E R ENRENAE . Bl T2 85
B, AR A I 55 B SRR 22 57

F2 RawEHMERSIERHIFEE

Table 2 Datasets for raw domain video denoising and enhancement

AEIEE S REMTZW SR RGEEE RS SRR EiEE 30 a
SMOID ICCV2019 179 935 800 5 1 800 x 1 000 FLIR GS3-U3-2336C
CRVD CVPR2020 11 3850 5 1920 x 1 080 IMX385
SDSD 1CCV2021 150 37 500 1 1920x 1080  Canon EOS 6D Mark II
LRMVD TMM2022 70 #J3 000 6 9504 x 6 336 Sony Alpha 7R IV

7 : TMM : IEEE Transactions on Multimedia o
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Eis, BXH, FTEK, B, T, HHE
BEE (Rawisl) REMREERA#HE

1.3 RE&5itig

g5 b AR L e 5 3 R AT gy Oy R A e S
S RRATT M 3 . AE R M R T T AR
2B B TE] AR A BB B (Raw2Raw ) (R
W B (BB 4719 Raw2Raw2RGB) UL A Sk 9 2% (J 14T 1Y
Raw2Raw 5 Raw2RGB) . & 95 548 F) H 7 =09 A
[F], AT 43 A s CRIE S A k. s
12 B A 22 ORH B , 2 B O vk A R AR
R A SRR 1) /0 B B SR R AT SRR M 1
B 7 58 U B MR R AT SRR AL A
R L T T e WO N I B oS = N 1=
(Raw2RGB) LL K AU Bt (Raw2Raw + [& 7€ ISP) Ji ik
HR A BT IR B AN TR] AT 4 Sk 5 i 25 22 RS 8 1Y
PRAST 2 M | 2 285 8 A% 2y i 2 e BT 5 e i s Mk LA
KPR sh Bt 20 o 3 R4s T b 2 B i A ¢

TAE.

RGN 5 1Y SR IS T W R L EAR
SRAFAETE Z PR R R i e . 5 28 e AL I
T3 THL, 0 AR 5 AT 55, 46 5 W] I 58 B ISP 5
RN BE , HX W AME 55 DAk 5 e A — 2, anfaf 56
BRI B 25 58 AU S (EAF R ER s HAOK , TR B A
A5 THI , DAL 5237 55 v SRR 1 AR e M 00 2R KSR
ME LAz 2 LS 5 A0 B SO (4 B 3
—EFEE LR ) , A el S T Eid B B m (AR —
HHRE B, B RPE BRI I 5 1T, B A I
P ES RIS R AR SIS 5 A a4 T 0 2 9P A (] [
MR R R OL S , M EL Al {5 1 LE (peak signal-to-
noise ratio, PSNR) | 25 #4 #H {2l 4 (structural similarity,
SSIM ) S48 2 ST 48 A e LA S5z e SR 1) o Mg 400
RO

y ( spiBsmgss | [ WBAEL Raw2Raw+ISP ) iR
B chenmaoiy) | xumAQ0) | nEAQO3) |
& i+ | LambaflMitra(2021) | ' Dong % A(2022) i
{5 | ZamirdE A(Q2021) o :
fﬂ _____________________ ) A
o [ 2T ) ( B )
1 s = e T
H _ |1 Chen SE A (2018) [
Té’; ﬁj‘ % | Lamba FIMitra (2021) iiilif%ioé%g)o)
i | | Zamir %A 021) e AT
% B Xu A (2020a) T
"ﬁ; | Dong % A (2022) [ﬁmg ___________ ]
14 ' Huang % A (2022) || Zhang B A (2022)
%5‘ _______________________________________________________________
% oo e ) ( A B Raw2Raw +ISP )
! ® ChenZEA 2019 | Yue %A (2020), Maggioni % A 2021) |
u% o L FugEA (2023)
14
ﬁé A ) A )

________________________________________________________________

P13 Bl 25 I 5 1 iy i

Fig. 3 Raw domain image (video) denoising and enhancement methods

2 RawigiiBH =

iR 43 HE K (super-resolution , SR) 1T 55 & 7 F| FH
TEEE UG T3k I 1R B 2 M A 70 B 3 PR 45 o At o
AT S R R o R R BISOR )
B AT LUTE AR B AL I 45 55 B8 1 2% 1 52 R 19 175 20
L SR A Sy BRI B IR A

FR b 222 0 225 ) U0 6 TR, T o ) B oy B R T
HEC BT T2 NIEH Bt . S&im, HArk 2
K7k 6] ISP AR BE A BTG B R . AR, A
1T 4k 35 IR A RIS B3 2 & W 0 A B fr
AR AT E A . AR R IR G AT X T
PRI BT i) BT A50R 0 B R D7 % | Burst PR (PR
B A G oy B R Tk DL R LR o B R
Ttk
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2.1 Rawigi@%#ERE
2. 1.1 RawBUHEIGE 77 HE%

BRI PR AR 2 M R o ) 7 VR R L, AR
PR 43 B3 7V — ) T 5 275 T8 ISP KR LA
BTG Y sRGB 185 55— 7 1T, Ry 1 SE B T4 )
R G PR 15 53 38, A 2 i AR 0 B R R T
BAREN B X T, Zhang % A (2019) 38 i3 6278
PR , T S ARPLA R R — S s i IR PR —m
I3 HER GRS IR X o 38 X L [ AE 37 A TR A
P 2 245 2 i o0 B8, B “sRGB (g A ) —
sRGB (i i) ” .5 i Raw-sRGB Lk % Raw-sRGB 4§
3FPRLAY G W] T IR IR G A i A 1 A 7
PERE R 0T 55 Ah AR A, 555U B T A5
SyRIOLRRPE o T3 AN B T X A AR X S X
KU1 CoBi( contextual bilateral loss )45 2% pRA , DL 5%
fift v o3 HEAR S AR PR R TC I R X 5 Xl 2o
FRAUSZI o 2% PEFXE LA ARAT X 55 Y 1 S Jo e 1
PR EGAT , Xu %A (2019) BT T — R i i A4
TV B ER AR AL UGG AR, LA UGB
P ) AR BB T IR R I T A T
A 28 I’ 2% (convolutional neural networks, CNN) A9
X3S 28 55 1A I3 S P AG R sl B8 40 1k 52 175
V18 235 H) IR 200 1) 00755 55 2 4 S Ul 200 0 3 )
FUGAE R 278 R Al 1T R AR B, T REIR A B
AR EENSEAGEE . WG 20X A 55
S B S IR AR B P ) B S,
FETE TR IS RGO 73 HE R PERE . 75 183 th {52
B0 B 0 e 4 (1SP) i R 23l SR A T T 4
Tang 55 N (2022) 45 H) 18 32k 4 Bl 28 (00 26 1t A1 4
2% (] A A5 R TR e it A, 05 g o 3 i A XY
ZEHATIR G IR LA , 52 BE T 4 A L 34 Ry 15 0%
ol PRI A5 4 i 30 i 7 AR E A
2.1.2 Raw i Burst YRR/ %

FIE BT UL EGCR AL B A B 22 SRR IR
PRI PR R HGE 22 2 Wit S, B Burst B . #H LG
TGO PR Z RGO PR T R L
MLz ] P Fsf S DG DA K A $e o R AR BIL 5 1A 1Y)
TNz Bl P IGZAT: 55 19 3 Pk A T IR TR A
Xt 5 F 2 Wit 415 B R o Bhat 25 A (2021a) B
T E MBS Burst 8 73 BE AR5 2 BurstSR , $2 1)
BTG AR 3R G A 55 5 12 S B 2 i ] 1 T
e, IE R HIZE T CNN [ G b s — i it 2 235 44 A2 T

TR D7 Rl G AR S I 1 3 I b Rl 5 s R b i
fi B o Bhat % A (2021b) $ HHH Fe K5 % (maximum
a posteriori, MAP) H #5 AL ¢ 1) -G 23 8] e Ak 21 %
JERFAEZS ], ) — 1> i Bt 45 D00 265 % H A o3 23 BE
FRENG AT I S8, ITTE i 2R i 25 18] o 5
ok, E— 23T T 153K Burst 4843 FER 10 20PE
g, HER TRt sh 25 AR
1123l , Lecouat 55 A\ (2021) 42 it T X5 {52445 Burst
P B IR %08 55 FEE 73 B3 05 12, it 1 — Dl it
) R BCHERE T $2 7t T BT T AN Az 37 5 1
FENCR . R 55 B s A L I 2R
Tt P90 285 L IE ) B A5E Burst IR 22 18] B9 &2 Z%42 B )
] {8 , Dudhane 5§ A (2022) 2 i T BIPNet (burst
image restoration network ) , Fl| Ff 7] A48 & & FRF R AE
FRES RO FF 2, S 0h 3R T IR B it
17300 2 0 18 i RN 40 A6 LA K AR -Burst FEAE fill 75 56 0
P TR PERIERE . 5 R HEA I AR B
(08 55 45 b 2 A 19 15 L, Mehta 55 A (2023) 4
T GMTNet (gated multi-resolution transfer network ) ,
STIPURSI WG =G BRI S R i R = W
(R AR AR Rl A B, TG b g 8 22 RURE AR R R S
GRS TX TR A4 RE BB F R
o TR B AR RN SR DL S 1, Dud-
hane %% A\ (2023 ) i — 42 H Burstormer, 32 H i 2
(9 3R B R b SR AR S R LA 4 5 it 5 it 22 ] 1445 B 38
LS T I EERCR

2.1.3  Raw A 43 k%

HH AZ RS ) 50 11 150 Burest (B8, 152004
SR NEA it 1Bl 8= S I PN SE /L EN DA 2 S-S
ARGy s . PR AR BRI 3 P AR AT 55
o R F R A A% B R )R DG SR IR B &
B, DV e 2 100 4049 538 i B T T EE .
AEOR, A S B TEAR IR ) WA R 43 2 RSl A 7
THIIRER . VGBI (L5 R 1 DU AR
X E LA LR, Liu 258 A (2021) 38 i A UGk
SR AR AT S B AG R
HE AR RawVD, JF 42 1 043 38 43 N 4%
RawVSR, 735l ] T 15 238 w3 73 3% 3 i (0
1E . S SR A YR S 5 R T3 B il
B RIS 2 WUE B RS , DL R5O0R] FH i S S
P68 1E 43 Sl o ISP AR I (A 3 2= % (5 B JF
3ok 0O 2 A ol i R A AR R R B
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Eis, BXH, FTEK, B, T, HHE
BEE (Rawisl) REMREERA#HE

s (O A | B o g € | EZ N DR BB DN
12 A0 B LS GRS AR 43 B R AT 55 L, Yue 55
N (2022) 4 38 T A LS 6 JOT P9 A0 J8 S 0R A  3
BERBARAE | E S R A S TS PLR G, 45 W
AL A3 7)1 2 i AR TR, 29 S0l 3R B s 0 B SRR 43
HERPPIES o FHRHE, 2 00 T — A5 PR
PRI 51) B B3 S A8 TR 43 HE 23 I 28 R G IRl
Bt DA 22 21 Bayer #5 3XC F1 43 B Bayer #5 3 — & 5 A
DR 265, 3 2 R IR X5 5 1 28 B A 80R) FH 22 i 2 8] 1)

I 23 A0 OC M, BRAS T U0 Y Raw UL AT 73 B 52
PERE
2.2 RawidiBoPRHIRE

A AAG IR I3 PR A B R DG 78
FEBOBURHHIL Y 2 A S I []— 37 54 09 i {1 3 PR &
FRIRARI , Bl 2 R 1 8 % 55 W 75 100 o 0k ] ]
AT TR PR . AT A B WG B A
Burst A5 A0 50 55 9 45 () 44 7 Tk FOR W o A G
B G RT E ILZR 3,

®3 RawHBAWRHIEE

Table 3 Public datasets for raw domain super-resolution

SR-RAW RS 1 EIHE FRARAL 2X~8x 450 50 #4000 x 2 500
ImagePairs A 1 EIA IS AHBIL 2x 8591 2830 3504 x 2332
BurstSR PREGER 14 EIERH B RETHUREARL 4x 180 20 640 X 640
Real BSR PeskiEd) 14 HIAE BARBL 4x 20 842 2377 640 x 640
RawVD M =100 A AL 2x/4% 105 5 1920 x 1 080
Real-RawVSR  #i4fi 150 AR R ARRL 2%/3%/4x 130 20 640 X 1 440

T - Wb AR G ) B wlea I A gREE

2.2.1  Raw I UG o PR 50 42

1)SR-RAW . Zhang % A (2019) # 2 T 1 M&
JER SR B PG A R B 4R o I BE 4E 1 FH Sony
FE 24-240mm £E B 1) AT A8 £ 55 Sk AT 4048, 14
S 7 A FE AR 4 B, LT AR
FORATEL R BRI . T e e f iR
it PR AR AL GRS st i S B AT 5%, SR L T #37 DL
e R LAn] A2 4 1) 5 R AT 5 I A 3 R4 A 1 5
PGRAEA AR O AR T X5

2)ImagePairs, Joze 55 A (2020) 7 T — KA
AR AL B A5 B 5 20t B LR P A R B 4 . %
B A8 FH 43 SR AR R UE T 5 AN ) £ 15 A A B LR 2 A
5. FERRBUR A HER A HeR Gt fa |, i
FHISP UG L8 O GO 55 DA SR AR 5 A
A 2 NS IS AR NGO =2 [ A P 2
2.2.2 Rawll Burst BGH 3-HER BE4E

1) BurstSR. Bhat 55 A (2021a) #4871 5 8%
38 Burst [F115 48 53 PR 5008 4 BurstSR . 28 4E A5 4
FH = & Galaxy S8 i 4R Ik 73 H¥ % 19 Burst EIZ 741,
1o o3 HER 0 R 50 ) A 68 5D Mark IV 552 AHHL

Wtk o O T A AR PR R ) B AN 55 ), i
PRI TP E 7 SR SOAL B s B A U iz shiny
Y.

2)RealBSR. %1 %F BurstSR &3 o 73 9% 77 76
AN S FIAS ) B 28 SR 1 PRIR Z E) A7 TR 3 i 7% 1 7]
B, Wei 48 A (2023)#: H T RealBSR (real-world burst
image super-resolution) ¢ 4} % , {{i /| Sony Alpha 7R
FPLEEATHASE . 22ty FE R AR B s (R o B
AR Z 5, L 2 R R O 278 TEAR o PR
P AR B Al R A 722 A AE 78 48 DG IE 53 725 (scale
invariant feature transform , SIFT ) 815 R4 7 5504 X 5% .
AR AR [R] I 60 35 (BRI (L B A K X
2.2.3  Raw It S BE KR 4

1)RawVD (raw video dataset) (Liu %5 ,2021) /& —
A A BB A 3 B AR R A | i HE R AR
RSB P RE SD3 SR ARPLIA SR . 1 RIAELA
FEA 5 o HER B AR IS G HUR RO FERAE AN
M 7 S R AR AR o A, 75 SR B3 A AR 2l
WA

2) Real-RawVSR (real-world raw video super-
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resolution) (Yue 55,2022 ) J& 5 — > B 5 [ Jit (1) 15 Je&
SRR AR o ARG AR o D RIS AR, A
& A A FE B A A E 60D AHALIG & BURHBL R 42 , i
T R TR 2 (R 56 50% ) s 5 vk 12 (3 31 %
50%) (53 g , MEPTASARBLEEICR A [a]—H5 1)
[l B [ SRR, R T TR (I PR 2 R Y
B A 55 (], i FH 4 J5) B0 (homography ) A% 4
Ph K SRy B 1 Deepflow A8 # UE A7 BL HEXT 55, 3R A5 T4
TR SRR
2.3 B&E5ITe

25 b BRI R AR o3 P 24 IR ) 45 A6 7Y
(AN [R) ] 53 B B 4 i 2 (Raw2RGB) BT Bt

i 73 H (Raw2RGB,, 38 2o i (A 1 TE i R 2 (%)
DI N QAR5 38 (Raw2Raw ) 55 328, Z 18348
I3 PR BEW I A AN [F AT 55, BB
S IR DR XS P 8 A R AR R B R, PRI 26 253 2
SRUEB S R R AR A B, e 1 5 S AT
5 AT B REARR R . Ji4bh, Z W0 X AN R
W2 E) A X SR A B g K, R A 1 2 5 AR
RN RME o AR XS 55 5 2 AR R A Ao
TR S5 G I AT AR T AR 6] 55 LA S 2 ) =X
XF A 3 PR, PR T ARG (X 55 5 A 45
Tk — DR T Z WO o B PERE . B4 6 SE TR
AN [ (8 53 HE RO

( Raw to RGB Raw to Raw )
[ | BAR B R i R 2% sy SEERE
| B
o %ﬁ'ﬁi?gﬁ)‘@(fﬁﬁ) L XuZEA (019) | Tang A (2022)
% ¥j|  Dudhane %A (2022) Liu %2 A (2021) | Bhat A (2021b) |
Ik B Yue FA (2022)
% ] Mehta %A 2023)
- N (G o
T ST 4 FHEATATY
< it NS : $ S i e e
‘{£ %ygi g?jﬁﬁmﬁﬁﬁiﬁ 7@7{%@@;1}?1‘% 77777777 {_:Ef%jj‘_i' |§Fm5{j‘?{:
e e Dudhane 2 A (2022) | o
X . Bhat%f A (2021a) YueZE A (2022) Mehtaﬁ}\(2023)

7| BhatBEA (2021b)

Dudhane % A (2023)

K4 Bk

S 73 BRIk

Fig. 4 Raw image(video) super resolution methods

3 Rawif{HDR E#

3.1 HDREZ @R

1E H AR5 WK S o 5 B HA R i 3l
BIEHL AL R 10018 . SR, TR Z
B AL A O RE D 12 At A PR R oA 11957 2
AL 51 4 PRI A 0K 22 BRI 7E 8 bits , 1 BEH a1 Y
% IG5 T LLIA 3 10 bits 57 12 bits, {HAT5 88 JC 1 18 5
ARG Iz s B . P, 7 AR i sl 2
Bl (low dynamic range,LDR) K& & o e et
SR CAS JE S5 R, 35T A DRI XA 4 4 2% o
155 3257 B (HDR) FA ] LU 3 457 Fl (LDR) [&]
8PP R S v DI DX SR D' DX i) 4 4 £ 8, D =
R R A 3 A5 B B O AR Y
ST

AR b R ) KicHfa 26 B, AT H 3y HDR B B
HFHDR A A . BT 2 B2 19 HDR 114
Ay o E R FE I, HE X R 37 S
5% 2 IE AN [ B G 1Y LDR EI4, 424 759 %) HDR [#]
% . P13 HDR EHR Y 3h 2595 Bl 5408 Y LDR B4
B siE BRI Bt 22 5 2 E L, ARMITESh Y
Sorp TR ARG LDR BRI A7 e (L 8%, )
HDR EUZR 25 45 55 1 B 7 5% (ghosting effect) , ™ 5
T EBR I B . R, e BRI T 2 RhE
G5 SR PE 7 2] I R AT

A HDR B4 5 3T 2 Bty RR HdEl,
FEGE AR F] 5T 24 W BE G RY LDR AL
W 47 ok i At HDR AL , 45 465 5 A8 34 5 12k DA &
BT IR A B A 7k o T RECR I 5 O TR
TRAL IR B 28 A L IR, FLARTEAR IRl A T b 2
BN 47 38 8045 JE& 2% (Cogalan and Akyiiz, 2020) F1 P4
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Eis, BXH, FTEK, B, T, HHE
BEE (Rawisl) REMREERA#HE

JCLHAL AR (Jiang 25, 2021) S5 RE i A — i K% N 1Y
AR 23 [l Bl SR R BRI B R R KN, 4R
Je ¥ LR HDR AU, 15 B T 75 A BR A4 1 8 IR
st R 2R E T S M HER . 5 — M
IR FH A3 8% TN 22 A% B[R] B 4l AN R  11Y)
AT 51 (Hu %, 2013 ; Unger %5, 20165 Froehlich %,
2014) , 38 x4 BN A5 S 1 ] — RO 43 AR S AN [+
184S I, T 45 LDR A 58 4= %) 5% HJC 73 #2460
Ko AARGER BRI 52 Z FLE M, 3k LR FH 210385 58
FADLEL AL SR shik s rh o 765 AL AL I 1 , i
SRR T UREE 24 2 () HDR F & 7 kS TG i &
R

3.2 RawigiHDREZE

bk, P BAHBL A 15 48 HDR 8 #5505
PIEAR IR A T Ab 3 SR T AR 4 HDR 4
TAEHR 5L T 20 5 480 LDR B& k17 E . (HE
B AR TR | A7 AR AR Gk AR Ak A 4
WP A, GBS A T R A L R R R
(5L BEVE TR, PR B T 2 B4, AT RANT AR B
AN PRI TG B 0 1) HDR 3 B AR AR X
€ RS A EL AT R 0 T AR
3.2.1 Rawl{ HDR [&{§ &

TEAL G5 4% B3 HDR  # J5 17 , Kronander 55 A
(2013) £ %F LAAAZ B0 HDR B T L D38 v &
M HORAE KA A A RN R, B T — A3
FasiE) A G N G —HEZR HEAT HDR . 1% ik
A AR, SC R . Lecouat 28 A (2022) #2111
T HT Z IR R BRGS0 R s
HDR T &5 4k, R 0 7 W BG4 7Y | 5 o 0 A
AR AR I fif DR A 6 [ BT, AR A5 T PRk /= 4% 1) HDR
A LA, JE TR % ) B8R HDR 3 4% i

PAFHKE . Chaudhari 5 A (2019) F] FH — 1> 9 45 512
T Z R AR LDR K% 31 2 €6 35k HDR % 1
55, WE4 T HDR £ 5 ISP 784 9% B S ()i 24 1%
o Dai 55 A (2024) 4 4 FH /N A8 032 Bl fh e
VAN AEATIE A3 T, 4330 S B 15 Wk RN Y 5% 25 Bk
BT LB S R T AT A A5CR . Zou 5 A (2023)
i 2 2 BESGHERROR X i sl A s i A B
R4 DX, R FHAG B A (] 00 €0 368 3 1 50 0 A1
KON EESGN RIXOR AR 8 T il e 5 | A
WEME, B T H AN ERSCR . LioEA2023)H
Y& T 3o fi HFHLERAZ L 1) HDR EUGE 4E
PiR SN ey SRS PN I FA 5 R 5
3.2.2 Raw3 HDR #L55 & 4

Kronander 55 A (2013 ) & T 1% 4t B 2l A% g%
BEEIEAT HDR MU A . h T A OB 4
FE TP 2 ) 1% 238 HDR A0 & 2 i A 0T 5
EFXFIE , Yue 26 A (2023¢) 3 T Stagger f& AR L T
— A G R SRT B 68 35 1Y) LDR-HDR AR X 14 45
}E% o ﬁ%ﬁ(staggered)f?@%ﬂﬁﬁz IEJ lﬁﬁﬁﬁ
R AR MR I MG, A3 A0k B T 2 358 B Sl LA XS 5%
25 HDR &7 Sk () [n] @, 78 L EHE 42 S Atk 42
TGRS HDR 25 A W5 (1P 6 5% (Rl
A RN A B e SR
3.3 Rawigi HDR ##E&

H A58 HDR £4ls S L ACA PR . A Sk
B AR I IR B 4R AT A 41, B b b I
# 4. Chen %5 A (2021) 42 H 1Y) DeepHDR Video i &
£ £, & 281 4145 47 HDR EL {8 /9 & 1% xF , fd
BasleracA4095 -30uc FHALFAHE . % E 4 S 28 B it
A, A S A H ) T R A 45— 5K HDR ELH 4L
P, EERAVLAE R o JE 3 FR . Zou SE AN (2023) 42

*4 RawisiHDREEIIEE

Table 4 Public datasets for Raw domain HDR reconstruction

PG EL DIIZk

Bon M EE L MR A/ KW e % DHFNGFH EisEi 3 ey
FH <
DeepHDRVideo MU Z2 B HEG PI/=IRBEG 12 bits/ - 1CCV2021 281 & 4096 %2168 Basler acA4095-30uc
Hanji g sl —RBt 14 bits/ -  SIGGRAPH2022 183 A 1920x 1280 Canon 5D Mark Ill
4000 x 3 000 OPPO A95
Mobile-HDR % &G PRIREEYE 10 bits/16 bits  CVPR 2023 251 A 4608x3456 OPPO FindX3 Pro
4096 %3072  HONOR 70 Pro
RawHDR K% sk dEdE —REEG 14 bits/20bits  ICCV2023 324 A 6720x4480 Canon 5D Mark IV

£ :SIGGRAPH : Special Interest Group for Computer Graphics , “—" 275 JCXF W B3 o
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tH A 5 ¥ HDR 8 2 450408 5 (RawHDR) 2 5 324 4>
Raw/HDR 4%}, {#i ] Canon 5D Mark IV AEMLFA4E .
Hanji % A (2022) £2 i (% FL IS HDR 5 A2 40 2 40
183 /1> Raw/HDR EZ X, {fi | Canon5DMark ITTAH#L
Bk . Liu %A (2023) 38 5 Z 38 fE TR T8
A S A2 3 HDR B EHE S (Mobile-HDR ) .
3.4 BE5iTie

25 b AR B HDR B2 0 4% 0 2 AT & S [
BEE G BEAMOLSEE B . T RRIE Z R
B, AT S B ) TR I e R 2 VR R
HDR 8  5 JC A [, 2% i ) 5 i X 3 LA R
e HiF DX 32015 /0, M AR (SR 5 i 75 2 A SCE e G
DRI 24 15 0 1 7 1% 28 IX 3 HDR o A 358 2 14 A 7
e ancel 1] I =t 2 AL BB UR Y rok 1 YR S ARk
TSR A X 3 T H 4L 0 175 8K 2 it 1% )

4 RawidEE/RY

4.1 EERGIEMENX

P LERG AR, AR T A0 40 % A T I
e AR B IR S0, AN 5 BT o TEAR SR 3 2 B
Ry, 25 ot BRI R B, T ELEE IR S0 o< B P> I
M 2Z 1] 64 £ B B BT S B AN R AR S .
X T Bt PR AR B JEE IR L, 5k 3 s i ) B
FAPLAL B OG5 B 78 e — AR B 51 1) 7
AR ARHLAASE I (4 2 B0 B S AR 22 5 R BE R SR IE
A BRI, S ECOAERAR S 6] 5 EH IR
SAAERS R o NI, FEOR B PR A0 T 1 [R] i 2 Bk g
IRGU BRI . AR GUEE IR SRR TT 15 R 2 IR AE AL
FP BT TR e U A (IR X LA R 5 5 L2 B
RGN A SO A PR T 57 . HATR TR 27 ) g
IREUTT 1 SRR R AT X B 5 . SR, B
Sl e 8 EE ZR SR R O R R T B, — ik A
BILEOG A 451 118 7 v Al B4 47) 22 T A 1 3 e e )™
A1 5 o — B 43 R T ISP 2 B B B M LA (A
B = Ao 5 Z AR, AR IR AR A BE IR SUR 4
ISP ARZMEAR e, )3 SO BRI B, LA PR T
FHEASZIm . R, BB BRSO T A
SOE RS AN AR R AT S EBIER R, I
A 7E 25 BE SR S H [ o A5 1 PR 8 22— AME AR
RIYIT 0] o AT MR B 22 B IR BO7 1] i i g 5
FGITE SIS

4.2 RawiBXERLTTE

T R 22 00030k 247 T [ 0 €0 3819 P R S0 2 e
1A D 5 BT R BRAR I BE IR B L BR o Yue 55 A
(2023b) 4 i 1 — ol B A5 IR 14 5 42 181 5 25 BE R
2 M 2% RDNet (raw demoiréing network ) , 1% [ £ 1 L
TG R S I IR S0 A R B L I3 5 I 5k
ISP [ 28 2 1B IR SU I A5 R R e 4 22 1 (3, 15
AR L EERSUAME . MERRR R E 2
BOr AT 2 R RAE ML B G iR 5 58 A i A
P LA K ISP i . 25 TEF) SO IR S A SR IKE
I8 BE IR SURE 1 B SO AR PE S [] , RDNet % 3X W 2 3
SR BE BRTE T S0 X 22 BE R BUROR ol 3
LGt o3 B AR R O R T T A R A SO 4
TR R . [FIRHZ TAEATE T MR BE /R
SUBHERSE . IR I, Yue %5 A (2023a) i — 445
7R TGRSR IR 0 AR R 25 18] 3 A1 A 03 3
() 25 Sk 4 T 38 38 AN 43 8] 8 ) (channel and spa-
tial modulation, CSMod ) 77 7% LA 78 43 1] FH B € 73 55 4
AR R B R A, IO 1 H (i R B R SRR .
AN TR T i 3 i 1Y) R B 25 B SR 807 1k (Raw2RGB)
Xu &5 A (2023b) 2 i 1 AU B L BE/RET H0 — A
SCEE TR 22 B IR B, 5 — A S T B0 Js
FEEIRGL, Z )5 B 3R 45 3 5 | A B8 1 1SP 1
e B T H ORI E ROCR

il + A -]

LCD E/Rgs Bayer 153 CFA SRR IR EL
5 EEIRGOE it

Fig. 5 Formation process of moiré patterns

4.3 ERERGHIESE

AT 1) 2B IR SUBUHE SR AL B AR B Fn 52
B4 . BUA B A2 EE IR OB 4R A 45 LCD-
moiré (Yuan %5 ,2019) £ CFAmoiré ( Yuan %5 ,2020) ,
HA RS — 5 LIRS ERKNZES .
sRGB i 81 L 50 5 B IR SO8iH I 4R 42436 TIP2018 (Sun
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Eis, BXH, FTEK, B, T, HHE
BEE (Rawisl) REMREERA#HE

45 2018) .MRBI(moiré removal and brightness improve-
ment) (Yue 4 , 2021) . FHDMi (full high definition
moiré image) (He %5 , 2020) Fl1 VDMoiré (video dem-
oiréing dataset) (Dai 45,2022 ) 45 , X SL R Pa R ME LL e
JBE IR S AR RN SR ERfME . IR 5 AR
JEE IR SR AR B 45l 225 Sl %] 55 AR S 3Rt 5
BERI IR Z R s iR m 2 He . AT
I 48 AT B R PE AG R AT 2 B IR SR B )
ATk SR B RS,

1)RawDM (raw demoiréing) ( Yue 55, 2023b) J& 4
1A B SRR B R 2 BE IR SO e B o i ad i
{0 JH 4 3 F- LA 34> S /s 45 4 3L 8 4G B AT 47
Fo R DRAAAE B0 B ZR S IRUGOR 7 14 D 1] 22 [ £
23 AN 5 14 TR, 127 i 6T 4 Ry R 7 4
(homography transform) Fl Deepflow 5. 1 #F 17 J5 4b
L, YIBG 2B A AL 63 180 7 B 256 X
256 1% 3 (I 254 G R 408 R 512 x S124% K 19T
AR EIR

2) RawVDM (raw video demoiréing) (Yue 5§ ,
2023a) J2 55— B SRR 2 BE IR SR 4
RS R ] 4 2 FHL— WoR bR A AT
B, A S F WIS . i ARSI A s
PR AT 2 8] e B S0 5% Rt it ) A 75 A0 i s
A U TE RLIAES (17 &, T ARSI e R 2R K]
ZERYREFARAG I B T, hy i DRA AR 7
RUAT 2 (8] (14 25 00T 55 () 80, i 11325 #0222 462 F1 Deep-
flow FIE AT IR AL . IZBHR AR 3001720 p Y
MU, B A PR £ 5 60 it
4.4 BE5WR

25 b RS 2 B IR B A T RIS RIS, B AT
FIHT T RSN Se 5 LA S A s ) i 1 e . il T
FI A 2% B8 ZR ST AR PR s 2 U P 1 D LA T

8, BT LA 25 B IR B0 R S8 I R A 55 0 (B0
YRI5 BE IR BU L BRI S AN TR AT 55, Ao 1 A X
PIFRIPEREM T IRR o 73 5h— A n AT 7 SO0 P Es
B EIR , DOR R EERBURBRAT S5

5 RawlBiZESEEERE

G AR T I o K CRAE W 7 45 22 T R R
B IAFAVIE L, T 258 2 T T8 v 53 HE R 2 g
S ZFPE 55 LA ARG o it R g . 7R S PR ]
TR I S [ e 53 B 25 I8, I A N I A H IR A
W, 280522 B FI, R A ORI E
Raw 3l F I ZAT 55 06 d g ), 4, 2% 15 ) 1
FEOR T2 BB m st B YT, Liu 55 A (2020) F 4%
T B RS R e BT T sk
RG], R HIOL ek 52 0 4 550 38 1 e 50 5 B
B LA B AR G R, S T AR A A
MEDFEAL SIS T . T2 — B, Guo
AN (2021) HE—HH 4 (i 8 19 e B iR B Ak T2
it 1% 22 18] (R R A% , 7 Burst RS 4 250 K 25 Th 3% 58
5% RS TR, ST IHT LK D30
FIHE 73 BT 55 BE A K BB P 40 Sl A 7 1) 7 2 110
FISHE , Xu A (2020b) 3 11 T il 25 25 58 58 ) 4%
5B AR 22 W 2% 3l ot GO AR 2 T Tk A
SRS A E A A R Z R E B, S E T T
F I R R, FEE 2 MES
MR AT R T 3R 25 B, Qian 58 A (2022) £ 4 T
ity 1) i (1) 9 4% TENet++ LRIkt 2 0] @1, SC8L T R &
(0 25 B8 5 JS MR N o3 HERS . BT X Burst BB
HDR 5#53#HR AT 55, Lecouat 45 A (2022) #| FH T
FRIE27 20 () UG P ME SR A5 2 T B ek () 2 i
BRE A, IR T2 R o RO Rl i R i

x5 BEGUAMEERYBIES

Table 5 Public datasets for image and video demoireing

etk WA LA X} 55 HAEE SIHERMEER S iend
TIP2018 sRGB(EI4) i 9 <700 x 700 135 000
FHDMi sRGB([E1%) T 6 1920 x 1 080 12 000
RawDM Raw+sRCB(14) = 8 1.8 Kx1.3K.,512%512 948
VDMoiré SRGB(FLA) i 2 1280 x 720 17 400
RawVDM Raw+sRGB(#L45) = 4 1280 x 720 18 000

1659



1660

PEERBEF ik

JOURNAL OF IMAGE AND GRAPHICS

Vol. 29,No. 6,Jun. 2024

kAL, E A AR U T HDR G 20 e K Hh 3%
o LA S e AE 55 o &F X RGBW (red, green, blue,
white) IX — 8 2% Y 5 {5 1 L CFA B 51, Fan 95 A
(2023) Be it 1AL KM A 38w Y P B Be M 4%
Ay g 3 T Half-Shuffle Transformer 45 ¥4 1) 4= 18
18 B A4 AL K 23 8] 47 Transformer 2544 , 75 2 1
5 RSP S ThUE T A TERE

25 1, AT 55 Wk E A Wk AT Sl o — A I 25 B
B2 AR AR B 24T 55 AH R At 5 SO 7Y
MAT R REE A 22 0 ST R A IE AR B A
Ui ) i i — 2D BRI

6 Raw g EHE 4R

FE TGRS ) Ao I HUS T LT A
e EE AR o L TG B B R 2 2]
B AR B A TINS5 (B H T EER AA K
2 L sRGB I A7 At % i, M DL B #2 3 UK & Raw
Bhm . UL, AR T IR R R T A B O vk
(inverse ISP) , DA 2l €0 35§ [ 45 v B 22 A5 B A5 8% 358
EIZ

Brooks 2§ A (2019) e H T 3T Unprocess-
ing Y W, X LR LS NSS4 IE R B3R i
RIS R OB UB N 1= R BUONIE 5 T St i
%300 ISP i B RIS 0] AR, T A A5 RS
AbFE ), BTN SR A o Zamir 88 N (2020) $2
CycleISP % £ , 1] FH 5 A~ [7] i % B 19X 6% 53 il 4465
Raw % sRGB F5 7 [1] 8] Raw iYL B2 , 1 M 2524 ) 5%
TG B B e, TG T AR ML S B8 B € A 1 4 B A
PG 5 A SRR S M B A I PE . Xing A
(2021) # 4 Tnvertible ISP 2% , F1] FH U4 — k37 59 7]
PR T, T I — Al A L — AT R 4 [ 2 )
ISP ALY ISP i 2 . R T RAW %8 4, i M 2% 8
ALV F RAW B R 45 FHDR #5555 R
TR PR 5 IR EE 27 S A #, Conde 55 A
(2022) 4 45 & 3 B AL T80 9K sl (IR A 3
ISP J5 ik o 12 Al bl 455 760 %6 1SP a2 v 1) 58 3k BH 32 1%
TE P (s TRl A (D L A (0 I S5 ot
FREAT EEAR, I 38 43 X 45 27 2T th vl i R AR 4 280
() DUl ol A, St T 4Uskasl 55 23 (35 2 [1]
A i) SR, BRSO . (H R TR
SRR R Z2 52 N BT B 4R, A 38 FHZ 2R 5 vk

XFANTR] Raw £ )18 PO RE ) J2— MEAR R R I 716 o

g5 b, B BT n] B TSR AL A U 2Rt A=
AT 1] AL ) A5 Sl Rt 3 o el S
R AR o 1 JCHIE T R A A B
FR AR P (0 R R A I P 22 A% i B FBE s
BelE . HATY RO A 2 i RE 1 7E 2 M55 P R 2
TRAIE, 5 S B 7 RO R AR 2 SR Y g S5
AR BRI o 53 A, e AR R 5 ) AR RS A
WA — PR R

7 RawEHEERNAIRK

B o R JEE 27 > ) VA R e A5 i B
ARIERCR RIS 5071k B8 W TR T
B2 7 W45 RN e N 2 3 55 2 A4, AR SC AR
B AR S IR S G R TR SRR AR
FRETHL LB s MIC N2 i S R S )2
;G B
7.1 EHEEFM

TE R IR AN TR REH AR 9K B T, R
B R R e TR RS P EH B HOR
1458 ISP B IL AR AR IRl 2 e (HDR 5 8 584 T 55 1Y
PEGEAS THRURD . [R]85 G o e B3 0k B %005 1 2
I R K R L RO, B, 71 - A sedm | 36
PR HE R XU PR3 4 . X BB — 2R ik T J T
N T2 BE (artificial intelligence , Al )T A A5 TR R A
WEE T BE T IRERE TN . BT
HLER T LA R s R 32 B, TR 25 ) 32 31| Fifi 1114
FE R A AR LA S, ok T 3 AR Y IR A BT A
J i IR AL AE M, Lin % A (2023) F 2 T 55 1410
] 5 RE FHLAY IR 28 HDR & 506 4E . W6 %5 1 1
HRKE) 1 e Je RN 1 | Ak 22 2 LA o DA AG B sl A0
HAR A B, B TR RE ISP LS R, 41 OPPO 1Y
AN NK T CL L o R Y 2 B e 45 B
A b TR AR Y SRR TR B VR A i Y 4
Tb, w8 8h - & GBI E G E AR S S R
IR R A BE T MLl R R T 1) o
7.2 WL

AHEE TR B THL, Wa a5 2 B AH AL ELA /N 1%
J AR RT T 25 5 52 3 W 5 R AR RN A S e .
EERMEY ST, BL IR EOGRE 1 2R TR,
O (0 B G08  BEDGE F B, J0 1k ] s SHfe st /1 45
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Eis, BXH, FTEK, B, T, HHE
BEE (Rawisl) REMREERA#HE

YRR . AhFE TR AT DB T BB H [R] e
T OGS Y R S B AT A4 Sy —Fh]
17 iBAR I R ] 24 B AR 245 B, AU
v E T VA SR TR B R . Dong 55 A (2022) 18
1K Raw B85 6 U S BHR Rl B R S B ROE I
B, 7 AR 2 By W U K T 2 R e
ISP =i o AN, e AR ISP 5 | ) R IR B 2 2] ok
At T AP TR B2 37 S PR ) W 7 R 5 0 A e
ST IR IREE I BT 10 BERE N 5 SR SR HDR
R AEWOLY 5 N S S ER T 1T 12 dB,JF H
S S PR R, A AR S P R T ) ek
BCE I BRI
7.3 RTABLR

TEN S B XA 8 G B AR G T B
TR . TS AT ARV R RERT (1~2 5),
(LR TE N 25 Bt R A I 7 ms S, %) RS AR
R AL RS A R B AR T AR R, R
Bk AHAL ISP, B3 N 22 BILA A9 A5 SR el A5 4 B2 U
fiE 5 ] Z2 Pl 0 Sk 52 B 420 AT N VAR S TR
P B 7 1) 4 2 B HARMAR I . ARM 23 W)
(Tseng 5% ,2019) A1 Algolux 2\ 7] (Beiker, 2023) 112K
T AR A R 7 58, N - EAT ISP AR R, 1717 J2 R ]
Raw BUGAE Sy 2 A58 AT 55 1A, 52 B0 ity 28] g 1R
JIE o 22 ) 2 il R B AR, A2 BRT R A 5 K
IR AT | 2 A5 R P A5 R B T 5 7 A IR S
T, P, B0 42 S5 s R s A P B
9 H AR T NS B S A THIO RO 55 A
AR SA IR RE 1 W Z AR A

B & i A0 BT R T, AR T ) A5 A
AR BE ISP ARSI ({51 g g (38 5 55 ) 7E 0 I &2 42
ISR H A i 7 57 ok 2 AT B 22 IR

8 4 1&
8.1 }‘_E‘,'\gﬁ

RSN 6 A T7 i 1 A5 R e E A O T
A BRI S R B . BRI 2 g o, L ) B
A& HDR H | 2558 IR GUM 22 [ i Bk 45 o A S5 AE 55
A AT R A TR AR IR T TR, G A S T
FLSLIZ B AR S0 A ST M Rl 4 1 X LA fie
B 72 Z2 WU 3 R T7 1T, e b e R SORE ) 22 ot
X5 R R A% 0 A A5 7E HDR F 8 5 T, 0] 2

T VAR DX 38 AR 15 DX 25 B 1 X ) 1Y 26 RS2 A8CR
VY RER s 16 B IR BT T, ]~ €, 8 R 52 5 B
IRGLE BRBOR T i — D W58 fE 2 i A F
TET , B fm] i P A5 Y 1 T fige B L AT R R — A A
[F)

DL EAE S WA 2 2Pkl R, il hn, iy 745
Hie BB A | DL AT 55 3599 B8 (5% 46 7]
R, QAR 7R 58 A AT 55 0 [ Ik A TE 4 1) (8 45
BRI R, AR A T, 2 B s AR
AFAEZS [ 55 )R, G fa) s o X 5 B T 8 5
{EEMGRIE L b 5 AR 55 Ay Lk ) i
8.2 RE

AR T 200 € TR v o A 1 5 5 R AR
PR F AR GBI 58 30 A B R 225 ) R ] 1) SR
GRSl o AR 1Y) SR AT B TS S R
5 1 B )G HE T 3 PR TG B 1 iR g
BT UL AT 0B AR AT, 6 TR v Hi
TEAKAT ANWEFETT T ARG — 2D ek

DGRBS R R 28 . IR e F A R
Z A G ISBAIE S 1 TE S IR A L3, A7 26 TAE T
IR PR AG B O A R R 1 o o, AR s R 15
JEE IR SCHE AN [) 30 (5 38 T8 A A 8 AR P AN [ 5 A5 SRRl A
v P €5 308 3 W 7 65 {15 B8 AN [) , g 0 3 T 6 A 65
LT O 5 AR Bayer (9 3F 4 22 M 7F Trans-
former N & AR 8B TH T B9 o AT £ 8 0 B R
o F M8k N T B )2 BOAT: 55 vh A2 AR B8 A 19 £
P A5 ) IR R R R 7 0]

2) RGBS AR, Hicdfa 1B = AR 2l
PR T A ST 5 M AR T R R 2R . R
SRAE Z2 PSRBT AT 55 v X © 4 e A Bz 1) i
£, (H ik S K 5 R 1Y RS AR SR 322 /N T TmageNet |
LSDIR 45 0 (4 080 4 o A A5 BER 4 1) e 1
WG T 8 | BTG IR A 1 2 R 2 O
PR AR PRI o 1Y s AR BRI AR 1Y T AR A B T
P4 T BCE S FUSE, O ELE T B, —
ANAIAT AR 5 LA €0 S5l PR 1508 B 1 F Rl R4
FE4a A, 38 3 v 0 i A1, A1) AR 2D d meta 20408
RIVaT g o i i A H Raw B4 (Wang 55 ,2023) o %4
ARu] 5 HAHLE A 1) JPEG W gt 2% , B s & 4
AT, A B B EORHAIL IR I 5 el 45 0 2 0
BIR o 53 —Fh Al i is 12 R R R B A 2L inverse
ISP J7 ¥k , B €0 dul 5 v S it AR sl Bk Bl . ELE
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Yue 25 A (2023a) 18 5 BE /RS TAEZF A I A inverse
ISP 7 VA ME LANK 52 A5 SRR (] 130 (0,30 3 1) Bt e
eyt %k G AT 55 B A R FEPE DR BF 1Y inverse ISP
IIE A — SRR

3) B 22 T R o TR TR AHAIL T R £ A 1R
WOBE BAT BRI R 22 59, 25 TR E AR AR 1Y)
PGB i Ik (0 455 A0 e D 42 3 e FL Al AR AL, 7
AN P RE R AR AN T 22 B R I o el i
R K080 i 2% (data-bias ) SRS 58 85 2 7 VA 1 7%
Mo B B S — N AAT I 5 SR ) B
AU NS AR Y I [ B 5l p) o ) 5 5, A AL 2 2
BEAYIAEYE . 55— AT 7 [ 22 48 A R AH
PRI EHR Z A 1 OC 2R i S B WS A, LA
TH R 2E 5

4) REAINF N BGRE se i, YRR
T J B K AR, Qe e RS T R AR R s R B
R MEMS R R IT . H SAM (segment any-
thing model) £ MobileSAM %) % J&& A] 1 , £ 4 FAR 2
F& TR BE Y SC B AT 7, T S B0 1 P ) i ) ]
A BT B PR AT R i . DRI, iRf SR AR R
PG | A 1 1R o o e R AR A A % T[]
2 v S B A ) ZE AR RO , AT 35 55 5 32 BR 174
340 915 9y 7% SRS S VR G A% S ) AR o L30T, Ay
PR AZ S Ml A i AU A 3

B OB AXHTEARALFFSEZAM
BAEHFHZRWPIRE % F R hitps://www.
csig.org.cn/16/201612/49312.himl
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