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Analysis and Removal of Stripe Noise in AGRI Remote-Sensing Images
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Abstract In this paper, the primary sources of AGRI stripe noise are analyzed, and an image-degradation model for
this noise is established. A method of stripe-noise removal based on histogram matching and anisotropic total-
variation regularization is proposed. The method first implements histogram matching to suppress the
nonuniformity response between detector pixels, and then implements the anisotropic total-variation-regularization
model to remove the remaining stripe noise. Qualitative and quantitative indices are used to evaluate the processing
results of various methods. The evaluation results show that, compared with the existing leading stripe-removal

algorithms, the proposed method achieves a superior stripe-noise-removal effect while effectively protecting the

details of the original image.
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Fig. 1 RSR of different pixels of detector in AGRI at 13.5 pm
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Fig. 2 AGRI local remote sensing images affected by stripe noise. (a) 5.8 pm band; (b) 6.9 pm band; (c¢) 13.5 pm band
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Fig. 3 Sub-images of four pixels of detector in AGRI at 13.5 pm band. (a) Sub-image of No. 1 pixel;

(b) sub-image of No. 2 pixel; (c¢) sub-image of No. 3 pixel; (d) sub-image of No. 4 pixel
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Fig. 5 Partial image extracted from original image at 13.5 pm band and images after removing stripes by different methods.

(a) Original image; (b) HM; (c¢) WFAF; (d) SSGE; (e) UTV; (f) proposed method
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Fig. 6 Original image at 13.5 pm band and longitudinal mean power spectra of images processed by different methods.

(a) Original image; (b) HM; (¢) WFAF; (d) SSGE; (e) UTV; () proposed method
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Fig. 7 Original image at 13.5 pm band and longitudinal mean values of images processed by different methods.

(a) Original image; (b) HM; (¢) WFAF; (d) SSGE; (e) UTV; () proposed method

F 1 AR T A 3R 5 45 Ik BN 1 14 LY
Table 1 NR of each band after processing by different methods
NR
Band /pm
Original HM WFAF SSGE UTv Proposed method
5.8 1 1.768 1.805 1.809 2.191 3.334
6.9 1 1.704 1.669 1.669 1.783 2.408
13.5 1 1.679 2.075 2.079 2.446 3.264

43 ZWERSH

PLESCE 45 R R W, X T AGRI &2 4% 1 25 7
P HM 3k BR RE 15 21 2HAE A 180 45 5 B 2K (H X
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B EIRE R . X UTV 347 83 3 7 A bl
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Table 2 ICV of each band after processing by different methods

Icv
Band /pm
Sample Original HM WFAF SSGE UTv Proposed method
Area 1 16.26 18.16 20.01 20.85 24.36 26.18
5.8 Area 2 35.64 54.83 60.22 57.64 56.17 61.69
Area 3 65.01 120.59 131.73 121.63 133.57 154.18
Area 1 13.74 13.52 13.2 13.12 15.58 22.86
6.9 Area 2 52.28 112.76 85.12 91.79 118.78 140.14
Area 3 58.33 153.94 146.72 152.75 167.96 217.56
Area 1 16.95 17.5 19.83 20.77 21.66 26.61
13.5 Area 2 47.94 68.26 93.97 100.68 100.52 114.19
Area 3 49.99 80.7 92.61 86.02 91.86 137.38
# 3 RIR T B Ak B 2% i BB 04 1 45 FH X i 22
Table 3 MRD of each band after processing by different methods
MRD
Band /pm
Sample Original HM WFAF SSGE UTV  Proposed method
Area 1 0 1.639 3.212 3.614 5.916 2.235
5.8 Area 2 0 1.579 2.484 2.621 3.911 2.379
Area 3 0 1.482 1.162 1.191 2.241 1.136
Area 1 0 1.955 3.762 3.703 3.691 2.303
6.9 Area 2 0 2.632 6.563 6.647 8.177 6.104
Area 3 0 1.838 2.760 2.957 3.219 2.700
Area 1 0 1.227 2.687 2.849 3.307 3.003
13.5 Area 2 0 1.187 2.751 2.554 2.201 2.083
Area 3 0 1.407 1.687 1.797 1.905 1.680
FH B F B ] Sk 4278 53 (AT V) J7 5 7 R AE 1000 ~ original
00 1] e 7 ) R S A TR R X6 K D 1) 1 R AR R osol =
HATEL R A8 1. (HNIE 8 Wl LA B — 1
ATV J5 1 4h BRE8 R 1 9N 1) F- 4 {8 1 £ 475 K 3k 3 2 < 900
RSP T8 A5CR L IX 2 H Z8 43 125 PUr ad FH ) R R R J Ti gsm

Y

AR SCHE 0 A 38 UE BT T DE I8 R 4% i) S P 427
BRI AGRT 4577 M A 1 32 2 5Tk SR L ), ar
T P R R P DU E S A% I S A e A e SR AR 45 S
4 2 W PR R RS . RSO 4 7 ¥ T [R] I 25 BR AR
UM JOE AN — EUiE B 1Y 2% 1 4 7 RS G B AL M 7 3 i
1 25 P, 3 L I i PR 1R B A T 5 i
PRE ST E TR RE A AN R R A T AL E A Y
PR e e Sl el U RS R i S o ) o T ¢
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Line No.
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Fig. 8 Original image at 13.5 pm band and longitudinal

mean values of images processed by different methods
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