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Thick Cloud Restoration of Aerial Images Based on
Improved Criminisi Algorithm
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Abstract In order to remove the thick cloud of aerial images, an improved image restoration algorithm based on
improved Criminisi algorithm is proposed. The optimal inpainted block is selected by improving the priority
function, and the searching strategy of the best matching block is optimized. In this way, the structural propagation
error and cumulative error are reduced, and the matching accuracy is improved. Then the suitable size of the sample
block is selected according to the local variance of the brightness of the pixels. A new confidence updating function is
defined. The thick cloud area mask can be obtained through gradually refined cloud detection method and
morphological closed operation. The experimental results of simulated data and real data show that compared with
the traditional Criminisi algorithm, the completion effect of proposed method is more natural, and the thick cloud
area in aerial images can be better repaired.
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Fig. 2 Cloud mask obtained by cloud detection. (a) Original image; (b) initial cloud detection mask;

(¢) mask after morphological opening operation
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Fig. 3 The first set of simulated cloud results. (a) Original image; (b) simulated cloud; (c¢) cloud mask;

(d) traditional Criminisi method; (e) method in Ref. [26]; () proposed method
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Fig. 4 The second set of simulated cloud results. (a) Original image; (b) simulated cloud; (c¢) cloud mask;

(d) traditional Criminisi method; (e) method in Ref. [26]; () proposed method
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Table 1 Comparison of evaluation index of different algorithms for cloud removal effect

Image number Index Traditional Criminisi method Method in Ref.[26] Proposed method
. PSNR 31.1735 34.7962 37.4294
Fe. 3 SSIM 0.8931 0.9542 0.9867
. PSNR 28.3526 33.6145 33.8701
Fe. 4 SSIM 0.9093 0.9316 0.9804
Criminisi 532 A1 SCHK [ 26 5803, T S8 UE T A SCHR: HE BB E 8, A X EAEZILE L

R AE B .
43 THEZBRGBHNEZER
R T VR R AL SR R AT T 8

Bl5 SAE mBGREaLR

..

. (DR (D) = KM R ; ()48 Criminisi FE 45 5 (D SCRR[26 1B LS5 H; (o) Fri B g5 1

VLT3 AR 2013 45 8 A 17 H L #HUR
SF R 374 pixel X 349 pixel Y T JE 25 K 5 AT T
S S B E RO L E 5 FR

Fig. 5 Real cloud image results. (a) Original image; (c) cloud mask; (c¢) traditional Criminisi method;

(d) method in Ref. [26];
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