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Abstract To utilize GF-6 WFV data more efficiently, the cloud detection algorithm, which is based on cloud
detection algorithm-generating ( CDAG) algorithm, is investigated in this study. The proposed method can
effectively realize high-precision cloud detection of multi-spectral satellite sensors by completely mining the spectral
difference information of the cloud and the typical surface in visible and near-infrared bands. Considering that the
spectral range of GF-6 WFV is relatively narrow, and the recognition ability of the cloud and the bright surface is
relatively weak, we add the dispersion index and bright surface index, and use more band combinations to further
analyze the differences between cloud and clear pixels so as to improve the recognition accuracy of typical surface and
cloud. Cloud detection results from different sub-regions are varified through remote visual interpretation, which
suggests that the overall accuracy reaches 85.16% , 14.84% of clouds are not identified, and 2.39% of the surface
is incorrectly identified as clouds, thereby demonstrating the proposed method can achieve high recognition
accuracy.
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Table 1 Typical examples of bright surface pixels in the pixel dataset

Class Image

Spectral curve

Snow

Bare soil

Artificial surface

Reflectance
e e 2
= o (=]

L —
\

o
1)

0.2 L 1 1 L 1
400 500 600 700 800 900 1000

Wavelength /nm

soil

Reflectance
S v
oo w
— T

1 1 L 1 1
400 500 600 700 800 900 1000
Wavelength /nm

building

0 1 1 1 1 1
400 500 600 700 800 900 1000
Wavelength /nm

1628001-3



% {5

2418 AVIRIS 3 Bt 50.31.20 & W %
18 RS E 0~ 1,
3.2 ZHRIEGITHEE R

K18 GF-6 WFV $4li 5 = 6 AVIRIS %
i 26 43k B 1 g G me v pR A, b /] 1) ~
(D53 515E WEV B6 56 — ik B2 (0. 45~0. 52 pm) |
B W BE (0. 52 ~0. 59 pm) . 45 DY % B (0. 77 ~
0.89 pm) PL R EE AP B0, 73~0. 77 pm) G

GF-6 band1
@ 10 N
/] A ,.
0.8 i A
% / -
<4 / \
g i {
g 06 |
-
E 0.4 |
3] |
- , |
02t |
] \
/ \
oLz ) ) ) ) \
440 460 480 500 520 540
Wavelength /nm
GF-6 band4
(C) 1.0 ] N
0.8}
%
5 \
@ 0.6 \\
= \
\
E 04t \
3] \
g, \
) \
\
\
N

0
760 780 800 820 840 860 880 900
Wavelength /nm

Bl 1 AVIRIS #4 (3248) 5 GF-6 WEV B¥ (i 28D 63643 0% Bt L A9 6% ma iy i 28 He 8. () 55—

N7 BRI CRE 28D LA B o7 14 R oL
B 1) 1 e L bR B (SRS

R 4 0 I A% R 28 1) S 335 i 7 o 5, 35T (1) LD
S GF-6 WEV 2R s fil. & 2 2 GF-6
WEV & & 45 46 52 18 ML 52 12 0 % e, Jp
K 2Ca)ly 2019 4F 8 A 6 H 3 [ ja 307 e 22 M X 35k 1)

WKL N AVIRIS

GF-6 WEV #2144, K 2(b) N FH 7] —#i X 2011 4E 8
H 7 B AVIRIS 2R BHLE) GF-6 WEV %4l .
GF-6 band2
) 10
0.8 NN
Q
% \/'\\
2 06 \
) \
|
E 04 |
Q
3 '.
<02 |
\
\
0 \
520 540 560 580 600
Wavelength /nm
GF-6 band6
@ 1.0 =
I/
» 08 /
2 ]
9 ]
2 0.6 |
= |
E 04 /
3] /
& /
0.2 /
/
/
0 e
720 730 740 750 760 770 780
Wavelength /nm

W Bew 5

(b) 55 P BV Bl 5 (o) 565 W i B S 1R 5 (D) 55 7 8 B 3
Fig. 1 Comparison of AVIRIS(solid line) and GF-6 WFV (dashed line) data spectral response curves at
different bands. (a) 1st band; (b) 2nd band; (c¢) 4th band; (d) 6th band

B 2 5 TR AN X A GF-6 WEV 5 5

BEGERBE BRI,
Fig. 2 Comparison of raw image and simulated image of the Wisconsin area, USA. (a) Raw GF-6 WFV image;
(b) simulated GF-6 WFV image

() R B (DB AR

1628001-4



% {5

3.3 GF-6 WFV =il EEKNHE

D i CDAG J7 24 52 1 9 {8

AWEFEAE GF-6 WEV %48 fir 81 55 19 0. 40 ~
0. 89 pm UL %S BB, B8 oF AN ) I Be 4 & A A T
1o {73 ] PN 722 A B 1) 2 A5 T 3R 1) T i 5 R 5 45T
BWHF, EIRA CDAG BB &ET 40 i i o
e B U5 B LU A RO B B A — R =X, B o A U
W (WLE2) ., #HH B, .B,.+.Bs %~ WEV
Pt 8 AW B o A I B A 19 15 o0 36 W I B 3 [T B
g 0~1,

# 2 BT e B A K
Table 2 Band combination and threshold selected under

the original CDAG method

Single band Multi band Band ratio
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Table 3 Band and threshold selected by three-band dispersion combination

Band Average Multi-band dispersion
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Table 4 Band and threshold selected by the bright surface detection algorithm

Multi band

Multi band+ Band difference

B,>0.30 & B,>>0.32 & B,>0.28

B,>0.31 & B,>0.36 & B,>0.27

B,>0.33 & B,>0.37 & B,>0.28

B,>0.34 & B.>>0.35 & B,>0. 29

B,>0.31 & B,>0.35 & B,—B,<0.015
B,>0.31 & B,>0.39 & B,—B,<0.075

B,>0.34 & B;>>0.35 & B, —B,<0.035
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Fig. 3 Flow chart of GF-6 WFV data cloud detection algorithm
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Fig. 4 Cloud detection results of GF-6 WFV data under different cloud cover conditions. (a) 2018—09—-02;
(b) 2019-06—07; (c) 2019-04-21; (d) 2018-11-03; (e) 2018-12-01; (f) 2018-09-23
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Fig. 5 Cloud detection results of GF-6 WFV data before and after bright surface removal. (a) 2018-12-30;
(b) 2019-04-21; (c) 2019-05—-04
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Fig. 6 Partial image vectorization results. (a) Vectorization result of vegetation image;

(b) vectorization result of urban area image
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Table 5 Accuracy evaluation of cloud pixel detection results

Underlying Image  Co/% En/% Mo/% So/%
surface
1 76.58 0. 48 23.42  99.52
Bare soil 2 88. 45 9.73 11.55  91.27
3 84. 14 2.49 15.86  97.51
1 85. 46 2.79 14.54 97.21
Building 2 88.63 7.38 11.37  92.62
3 83.79 3.42 16.21  96.58
1 90. 36 0.28 9. 64 99.72
Vegetation 2 90. 87 0. 66 9.13 99. 34
3 88. 04 0.15 11.96 99. 85
1 82.55 0.53 17.45  99.47
Water 2 77.66 0. 20 22.34  99.80
3 85.43 0.61 14.57  99.39
Total 85.16 2.39 14.84  97.69
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