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S101 Perform gamma correction on a light field RGB image, so as to
generate a light field gamma-corrected RGB image

$102 Perform forward RGB generation on the light field gamma-corrected
RGB image, a light field depth map and a light field simulation point
transmission function simulation image to simulate a light field
defocus image, so as to obtain a simulated light field RGB image

S103 Perform light field depth estimation on the simulated light field RGB
image by using an attention learning neural network, so as to obtain
an estimated depth map and a full-focused image of a light field

(57) Abstract: The present application relates to the technical field of image processing, and particularly to a light field depth estimation
method and apparatus, and an electronic device and a storage medium. The method comprises: performing gamma correction on a
light field RGB image, so as to generate a light field gamma-corrected RGB image; performing forward RGB generation on the light
field gamma-corrected RGB image, a light field depth map and a light field simulation point transmission function simulation image
to simulate a light field defocus image, so as to obtain a simulated light field RGB image; and performing light field depth estimation
on the simulated light field RGB image by using an attention learning neural network, so as to obtain an estimated depth map and
a full-focused image of a light field. A light field defocus imaging model is established from a forward direction, so as to improve
the depth estimation accuracy; on the basis of an optical image of the light field defocus imaging model, an attention learning neural
network is constructed from a reverse direction, so as to quickly estimate a scene depth; and a full-focused image is obtained. Therefore,
the accuracy of light field depth estimation is improved, the calculation amount of an algorithm is reduced, the estimation efficiency
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A HE SR — U7 SRR BRI — MO G T, BN PR Xt RGB BB
BEATAN S AL, A ROt S RGB WG Refiridesnin A2 RGB W&, JeimiR/E
A3 07 E mi AR e 207 B MR HEAT AT 19 RGB AL R LA BOGI B EIR, 43 3107 FO6
RGB K&; FIANER F157 e Mgt g i 5ot RGB KR HAT iR LA, 1531
Jesm A THA R A R E KA.

Al AR SRR, ARBIRNA IOt RGB KB LT, bR R
AN BN I R, R R e @B R R MHRIE RS
AL 8 1] R HO0S P i 35 bR BBEAT 1R 1 s SRERAHHUR O Rr s R 1 7 B, AR 1R 1 S 108
BR BN I IR R e IR I o T S AR R BRI, IR I s A i o BB AT BB AR UL B TR
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o R B BN DT R PR HEAT REA LR A, UL O LR LRAF IR L T B0 A i AL, 133
JITid Y3 0 B A pR A0 R

AL, FEARHE ISR T, IR iR eis i AL IE RGB K& Stz K K
77 B A5 R B0 B BT HT I RGB A M B BUE EE, B3I E 6
RGB K&, fuff: Xk esmink L BT EUL, 1330 ik Yediin L S R — B R
FERSL: RTINS 2L RGB RS ik —BEHAR L FERRAH SR, 15 20 RO EIA TR ]
A RGB B Ptz VA RGB K. Jirid — Bl 5% B S AN i it e b 15 1 o A B
B KBS AP M B, 1520 FOt RGB B .

A, AR HIR I AN SERES T, BRI R 75 ST Sk ik 45 O3 RGB
BGHAT iR L v, [EDUHRMATHAZ M RERG, . Mot
RGB BBA RL IAUE 5T SR RE IOt R EF 5, MADe LR ERB it
TIEE AR AT B ik e sm S THER I R TR e 5 LR B S N w1 asotin I 4R
Fe RN G0k, I o A 0 28 A tE A T KD R AR P B, ROt IR FE e 1) 5 iE IR
JEAREAT AR, /R eRERA.

AL, AEAHAGE SR T, AR R R A5 S SR ik T FOt s RGB
BGHAT IR L v, [EDNMATHR M RERG R, o Bkt
WIEE S it e R ERG D 5 HEELE, RERKREL Ja R RZ g IR R
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¥ RGB WRBAT LB LT, [P THA R e REKE.
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Y R ] ) 8 b UM i SR S IR 1K) o S v SR A TR pR R, IR it A e B AT B
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B P id B R RN P >t 3 07 s A i o B0 L B R B A\ O 3 A 2 Tk P (A
2R Prid i Fots RGB B

AL, FEARHIR A SEREE P, AT, BT, AR O
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JEAREAT AR, /R eRERA.
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AR T SERTH R R, RE T AGTHRCE, Al RABT SRRl T
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W 1 PR, AT AR DL IR

e U S101 th, Xt RGB BB HAT M SR IE, A ROt 5K IE RGB Bl .

FEAHIE LG 1, FTIAITEOCEWEE, Xts RGB BB BHAT M SR IES 2
6 SIRIE RGB BIME, 5o6i E Bl — 2k AT H RGB A2 BuiE A H A7 Bt
e

FER IR S102 th, ROt SR 1E RGB R StIziR B At 07 F s A% 4 e Hi
B BEAT AR RGB A2 Rl AT EDG LB R, 23107 5ot RGB Bl .

A, FEAHTER SRR, FEAR R0 EDY RGB BB LT, @B Wit
VS EN SRR e, MR A EFEERE R AL R ROE SR BRI A £r
A 1] B IO B R R HEAT PR il SRAEAHAR R E AR &, AR T i I 1 9 o 28R
TEMZE N S B AR AL IR AR R B AT BB SO R ARG PR A . U5
XPRRANE NI — A B, 43 BI07 B AR ek H0R] BT L A% i ok 0V o ) R AR
ATRANLREE, AU O7 BB LKA E T 07 B ARS8, 132D 07 B S AR T ek B i §
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i 2 M 3 R, irEOL TR AR e R RR . Bk, RTINS
PO, MR Se2s AL f T 8t A ot 563 AR R 2L (point spread function, PSF), Al H
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(1) BARBRIESCHMEINSEH A SESEELRE, M7 Aand 358 5 0 ¥R
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2 [s o]
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0
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AT e 0 B BB AT R 19 RGB A R AT BRI R 18, 132141 2Dt RGB B,
A WIEIHIRE EIBHATEBUL, 13205635 TR B R — R R K563 i B
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(2) BE—LRBFDEAHMDRIE RGB BB S B E R R e, SRIFXS
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K-1 K-1
b(Au,v) = Z L (u,v) 1_[ (1- @,y (wv))+n
k=0 k'=k+1
Herpr
[ = PSF (A, u,v) * lkw,dk _ PSFe(hu,v) » ()
E (D) E (D)
E () = PSF, (4, u, v) * Z: a

H, REEEWMANKE, woRRLHMMA, ARERK, «RRGHEE. ok =
1,2, .., K) N 3R TERERE, 1 (D) NEKZ IR ETI R RGB K, PSFL (A, u, v)Eru, vl
AN RZFEE ALK PSF, [ RIE T ANE RPN Bk Z A I AR AN, @ RAE T I

0 S kIR AL BB I RE I, o PR 75

FEA R S103 w, RIFVER 757 A &M 206007 5ot RGB B AT G At
R A TR B A A R AR R .

Al FEAHIE IS, R R 1 I A M g i 5o RGB B4
TR, BRI THR A B R AR, Ofh: P E)) RGB BB
RL IS RSB MIIOU RE 75, FADE U BIGR G B 75 & M 45145
ORI THEZ KL Bt AR BRSO R P PRI, 3L 4 Ad A5 00 45 4t
RO EREFF Y, Bl ERETF I SEERERHIT R, [FR2RERR.

AeHh, FEASHIE I — AN SERE R FE R A5 I M 206 07 Bt RGB BlA
BAT G R AT, AP THR R M A REEG G, LAk BihREES
REEG NS LEAELE, HRBURREL R EMERRZINGE R 2 e Mm% =
o

W s fros, HET B ET A0 B4 206 RGB BURBHTIR AR TH, Ho6, RH
RL ER S vHEZE3RIEWIME 6 R EFF (focalstack ), K I = TR FE 5 2] W25 )11 25
it IR K .

HoAgHh, A HTE R R SIE P 2 2 ] 6 s VR T S s M 2% IR 4m N N 38 =28
TIEARRR A A B, Tt AR R B S R4 2K A (All-in-focus) B .

R SO M 2 E R PIE  H R: SB— R B A A A FE e s, 2 H 2D
L& H. Resblock. SPPModule. CostVolume. AttentionModule. 3DCNN ZEFEHH AL, Fr A
N TR, ity Hxw=K 4 (K ZoRREIREL H, W iRt g Rk
MITE) HHRREAR M, HUs KAE RT3 2D IR

5 34 R H 3DU-Net gt M2 fhiih 2 SR EUR, A rIURER, ks
if 2DCNN. Resblock. SPPModule S5k, SR a5 MG T LI AR P AUHEAT 208K, 285
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TEE G A h X 2 B R A TR D3 B R AT B, 5 T SR AR MATF AL SR R P 15 21 4 TR A R
TREE AR M 5MATFSC R 52 SUN:
M = ¢(MATT)
Hrr
ln(l + exp(M{?}l};{))
K_In(1+ exp(MAE)Y

ijn

Mk =

i = 1,...,H; ] - 1,...,W} k - 1,...,K
Hr, M e RFWxK, MAF @ RICWXICKTE SRk, DR 9 RSB IAT R B, kR
IREBIIRIEEE, My ARTMA 53 5|27 A MR B 2 A MATF () 85 04T 58 5 35 kR 8

JE R BUE -

BTt B IR B 5ot 4 SR A EG o 5L B RS, tH AU, 5 mf%
FHRENGME S Hh, el LRI R Bk F s N AT R ER L, e R AR
FE 32k B B0 ] SSIM. Cstructural similarity, Z5AJAHANE) Fabr.

MR A H1 98 SE 1 4 tH O3 IR BEAl v U7, A IR TRV OGS MU U AR Y DA iR
JEAGTHHERAE, R TOUHUE BT DA R, TR A 3 A 52 ST P 5 DL TR
AT RORIE, RN RS ERAERG, Hit, 5 DO EaTHEsaE, JFEC T
FERTH RS, ®E VTR, AT RA#T SERHl T

FLRZ IR e e MR s AN HR 7 SE T 91 B2 L DR P Al T2 L

] 7 AR A F T SR 9] ) D' iR R A v 2 B KA

WE 7 s, 2GR E 10 45 ARFEEHE 100, A AR 200 A THE
300,

Horp, AEEFH 100, HT AP RGB EB#HATMERIE, RO MSKIE RGB
K% . A RS 200, H TR SRR IE RGB B4 . SEIniR E EAEI 05 5 Lk 2
U7 BB BEAT B 1R RGB A£G CAT Bt iR R, 13 2007 Ot RGB B& AR 300,
TR R E R F157 A A M 2o 7 763 RGB BB AT WHIR BEAG T, 132D G THE
B A SR AR R

A, FEARHITER— DRG], DGR THRE 10 B, i, AT
BRI EO6 RGB BB T, WA GBS EN il i, R iad £&
BE WK H M R RO B B 2 R A7 U8 1 R OB eR OB AT IR R, SRR 20 R 2 A
R, MRS S B R BN B R 2 Bt B S AR R A, TR S AR e B AT
BAEBEIL LTI R G ARG A AR AN — (g, 432007 B AL ek A,
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Fe 107 B S AR ok BB 5 R AR BEATBEALR RS, A7 B REN LR AR IR BN RO RiAE
e, BRDL IR AL R BT B B .

A, FEASHRIE BN, AR RS 200, #E— B HT, WOGIIEE BT E
WAL, 15 2063 B2 BN B F) — BRI Rt S 1 RGB B 5 —BEHIR
AT, 13BN RCIEE T R RGB By KOt Y i RGB Bl ZHEIR [ HE AN
St B AR e BT B RS A OGI AR M E B AR A, 43305 Bt RGB B4 .

A, FEACHRIE B seEsl, fhi g 300, #—ABH T, FAETIEOLY RGB
EHEH RL B it BRI R E P 7, NAD U BB &m s F15 >
L MEFEDHNATHAZ B ARG SHIE 0 R P05, it g fged
Pz THROU S R E S, ROty RE RS SR SR AT, BReRE
K&

A, FEARHITER— DRG], DGR TH R E 10 I g, H TR
HEEE S 2R ARG S L EEE, 1HRBURREL 5 RME R EIIZRT R Ty
ML SHL.

i SR AL, RT3 BE Al v V2 S e 9] FR) AR U ) 0 T s e 49 1) D63
REAGTAE, A REA.

MR G AS FIE SE T 1 4 tH DGR BEAG THAE ., A IR 1) 7037 A R A AL DAFR iR
JEAGTHHERAE, R TOUHUE BT DA R, TR A 3 A 52 ST P 5 DL TR
AT RORIE, RN RS ERAERG, Hit, 5 DO EaTHEsaE, JFEC T
FERTH RS, ®E VTR, AT RA#T SERHl T

K 8 Jy A H G St BRI B L WA I S MR B I & AT DA §E

171t 2 801 KbFE 2 802 M ATREE A7 Mk v 801 [ IFAIEAbIE 2 802 Fis T HIHHE ML
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