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Thick cloud removal algorithm for multi-temporal remote sensing images based on
total variation model
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Abstract: Brightness inconsistency and obvious boundary affect the reconstruction results of multi-temporal remote
sensing images. In order to solve the problem, an improved thick cloud removal algorithm for multi-temporal remote sensing
image was proposed by combining total variation model and Poisson equation. Firstly, the brightness correction coefficient
was calculated by the brightness information of the common area of multi-temporal remote sensing images in order to correct
the brightness of the images, so as to reduce the effect of brightness differences on cloud removal results. Then, multi-
temporal images after brightness correction were reconstructed based on selective multi-source total variation model, and the
fusion results’ spatial smoothnesses and their similarities with the original images were improved. Finally, the local areas of

the reconstruction image were optimized by using Poisson equation. The experimental results show that this method can

effectively solve the problems of brightness inconsistency and boundary.
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Fig. 1 Cloud removal results of SMTV algorithm

2 AXE#

T AR B 2 e AR Xl B R —BORITEH S i B )
A SR 22 AR P EA T 5 FE ARG AE TUAL B, I HIVA A 118
Y i X0 B IR A28 G A AN I I A R S A —
BUX AT, A RSGE TR RS R RS AL
TEFITFIA VTG S PR 23 PR A A G A SR
2.1 RERIE

R 22 I AH 1R R 0 B 25 B DX 7 B A RN
7], (ER B AT TE 2 DX 7 3 (] DI, 7T AR a2 DX a2
JE Z A1 O 28008 PRI S FE EA TR AE o AR SO AR B pR RS2
(Function of mask, Fmask )" % /8 = #1740, B 8 =8 25 X
Bt 0, B m XL 1, 5B E R A . e fm] X A
BREN:

(e) JiI&2-1 (h) EEEH2

P, = x| H, () =1 (9)
Py = (x| H, (x) = 1] (10)
P.=P NP, (11)

Horp o ARG R ARAROLE s Py — IR IE I BRI T = X R
R PRI — IR T = XU R A s P oy L R P 14

SEATCz M PG AT LLORAIE 55 [ 2 ) BT AT IR AT AR 3L R X
s, LU TG 2 SR 58 B2 AR B2, T LASe Jl () 2 HL A P 1R
SEREHIRE , R AT BE -5 b e s AR , AT/ N 22 ) A 2
QIR I 58 e 25 5 5 (FL gt 3o JR% T A AR IS W T 7 s 7 b 2%
SRR JZ IR B LOZ T EAFEAR KRR BR- Yk . o T ik %
A 2 BB IR B0 52 FE A AR IR, S i 1 AR IE R AN Bk if
MBI ASKIETT ¥k o A SO HRUR) 41016 = i DX sl i AR A R ) [
PR SE FEAE bR v 52 BE , HC M MR A5 B2 Ry 5 BE AR HEHEA T
FRIE . RIE R AOE SOR IR S s se B IR RAE I R X IR =
ESUEAIER

k:ﬁvu) ivi(i); ieP, (12)

Horpr e N AR Z AR RN VIV 53 50 R UG S h e S
i A TEIAG5  E PRL A8 A [ DX s o 2 (12) 3330
TEARRC A B S bRife BR AN e 3G [ X, 2 e



2128 P EH A

% 40 %

TR AL E R EURAE A S hr e T TR
k:k,_ﬁvu) ﬁVr(i);ieP‘ (13)

Hrh ik ASHEROEREGV, S % EUR,

FHAAT B IE R B, X MR 2 BE HEA TR O -

V' =V/k (14)

AR SCXT 22 A 18 AR & BEHEA T SE BE AR IR, B
TR AR MR EA T A, 15 R0 IR i RS .
2.2 HRAEGHE

SERERCEA SE T B s AR B — 2R
H2 2 T8 = XU AR AE — R8BS AR i AR 5= (8) ,
PG 5 B 2 IR 5 I MR DR — 3, DTG 328 1) 338 X
FEAR—30. DRI SR VAR G e X A7 7 3 — [ R ) o A
FRICIHAT TR . T0AS G G 48 VA RE S AR B P4 2 1320
FEAA SR MRINTRA Dy R, S I i AR UGG R i,

FRATE T4 P15 it 8 1) JELARL , o) 5 At PRI %) R 7 DXt A 7
ke w5, BRIUR IR BRI HE RS 2., = R 6 X ie ok
0, Tz X AIct o 1o XI5 1) B {8 A7 314, Ge it Rl 2
AH IR SRS AR A BT — R A X

M(x)=Y M, (x) (15)
FEr o AR AR AROL B s M, ER 1K USRI HEEE s N oy Z2 1)
FAREBSE R IECE: . M EUE D 1 AR B T A AR P A B

— YR, T 2 s . B 2(a) (& 2(b) (& 2(c) MR A
G BYHERR T 2(d) A AN S R — VR A X

¥
. %

(a) FEREL (b) HEHE2 (c) HEHE3
2 AU R KA R
Fig. 2 Calculation results of areas only appearing once
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Fig. 3 Results of each step of proposed algorithm
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Fig. 4 Reconstruction results of cloud removal for mountain area images
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Fig. 5 Reconstruction results of cloud removal for urban area images
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Tab. 1 Comparison of STD statistics of different algorithms
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Tab. 2 Comparison of AG statistics of different algorithms
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