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Effect of GF-6 red-edge bands on identification of

summer maize planting area

DUAN Jinkui'?, LI Feng"?, QIN Quan'’, HU Xianfeng'*, WANG Han"’,
HAN Dongfeng'”*, GU Chen’

(1. Key Laboratory for Meteorological Disaster Prevention and Mitigation of Shandong, Jinan 250031, China; 2. Shandong
Climate Center, Jinan 250031, China; 3. College of Geodesy and Geomatics, Shandong University of Science and
Technology, Qingdao 266590, China)

Abstract; In order to explore the effect of the newly added red-edge bands of GF-6 satellite on the
identification of summer maize planting area, Lanling county of Shandong province is taken as the study
area. Based on the multi-temporal GF-6 wide field view ( WFV ) remote sensing images, 4 band
combination schemes are constructed, and the separability of sample types of different schemes is
analyzed combined with the ground data. The support vector machine (SVM) method is used to extract
the summer maize planting areas of different previous crops in the study area, and the spectral reflectance
changes and identification accuracy are analyzed. The results are shown below. The two red-edge bands of
GF-6 can improve the degree of differentiation between summer maize and other crops in different

phenological periods; compared with the absence of red-edge bands, the degree of differentiation between
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different crops improves with the participation of red-edge bands. The overall classification accuracy of

summer maize sown after garlic and winter wheat increases from 80.1% to 90.3% and from 77.3% to

91.1%, i.e., increases by 10.2% and 13.8%, respectively; Kappa coefficient increases from 0.60 to

0.80 and from 0.56 to 0.81, respectively. The classification results show that the newly added red-edge

bands can significantly improve the accuracy of summer maize’s identification and extraction, and provide

reference for the agricultural application of red-edge bands.

Keywords: GF-6 remote sensing satellite; red-edge band; summer maize; support vector machine
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Table 1 Information of GF-6 WFV band  #.{i :nm
BB oLk BB
BI: B 485 70
B2 4kl Bt 555 70
B3 4Ty BE 660 60
B4 25N B 830 120
B5 4Tl B 1 710 40
BO: £I I B 2 750 40
B7. 2yl Br 425 50
B8 B 610 40

Geographical location of study area and distribution of crop sample points
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Table 2 Information of crop phenology in Lanling county

KNSR IGERR)E

PRI AR ek ik
47 1—15H 22
4 H16—30 H TrE
5H1—15H
5 H16—31 H FLA
6 H1—15H s b
6 4 16—30 H 5
7H1—15H Ay
7 7 16—31 H w JF4E
8 H 1—15 | Piia LA
8 H16—31 H A
9H1—15H A
9 A 16—30 H B

1.3 MEHHEIRE

b TSR 2 A 455 b T A SR AR
Mo gE L 3 28, Ui A 3 42 4> ,2019 457 A
8, FIH] 5 42 BRE L R 4t (global positioning
system, GPS) , FF i SZ b i A | R 4E H EOoK | HABAE
Yy B AR AN H2EAE B, R IFAR
AR 278 A AL K HAAEY) KR GE 6 AE
T AREA A ] 43 g vk, IFVE VR M 4326
AIVIZRREAS o M T 96 3F 502k 500 A4 (& 1), F1 T3
TR AT 2525 A 4 ML ER ( Google Earth ) 1K i 14] =
PR AR T H AL PR BEPL I IR, 045 KA
HAAEY) , 1T TR WG R B | R4 T4 IBORS B ol
1.4 TARFZE
141 R

ARG R 37N T R S AR B LN B H R
KU 5T Z ARG CHE (5 B T HR IR
)9 2 E R FHAWAEY)  JEFEATRS BRI, F
TLLN PSS LB S 5 e it B
S5 T 4 B G T% , A RREEE 2 £
KANHABNEPITE A P BOCIE U 3R BT A AR 1) B
/N J-M (Jeffreys-Matusita ) 5 25 7 5B AE A 250 0] 73 25
P, BIAS S R AR A W] 73 B 1R T71.800)5 , >R
SCRFmI AL E S S BRI B IR B
MRS UE SIS ARG | OO R £ e BAE VR 31
TSR, 2T L0 M BOS AN R e 91 55 K 32
HSORG BE s e LA S 21500 B i S Pk (1 2)
1.4.2  ZnT o etk

BT FEARAEY O MR A {F S 2 [ AR

LA C IR e AT . 8 T RAS [R] 4
MEZS [ 25 TR 2 MR Z [ A B/ J-M B B R i
IRPERFAEAE ., J-MBE RO, Jr B EEBOR, KT 1.95%
AN UIGRAEAR 2Z 6] A 63 1] 70 8 1k R A, e R0
X RLRFIEZS (B B AR AL J-MBE B 2 T 45 1
RIS HOEIE Al B YRR AR, T 6 728 5
Z IR R, H B BUR A R B B &
PUNFRBOR [ M R AERE I i BB S5, A
ﬁﬂn?:

Lj:{fx[ P(X/ w,) - P(X/aﬁ)]} , (1)

KA P(X/w,) AR E L, AR« MEOUH R
N AR LR ; T BUETE R 0~ 2, HOR/NROR
FOMZ B o AR

R — TEGLR
R [%ﬁﬁﬁ%}——(%iﬁﬁ]
7
PSR
J-MIE
FER ] —
[ﬂﬁgﬁ}__[wﬁﬁ%]
swvi%;?i%
BN NEE7LE K

IRIA R

[%%ﬁ%%% [%E%Ejﬁ——

(st Bt A RN TR L IR )

K2 HoRGEEE
Fig.2  Technical flow chart

1.4.3  SZRpmEAL Tk

iy W B A 2 O i AT PR
BARASRIE SR AL VLR MREEDY )
Frin) USRI R I 2 S FEAR G RRE , JE T 454
JRURS: fre /MBS U] S5 (e A BRI S LA KA bR B 8, 75
— AN T BIREA , HAREA 592 1 (8] 7T B
= NI I ¢S N 1] B S T ORI 3
TR 1 T IS M 75 52 e, B g b ke £ PRI MR 75 5 | A 1Y

AR AP T4 AT 3K 0 i AR s b= 0, KdE



108 T

% ¥ i 43 %

(' y') Ly TR 1 8- 1, 3R B A T T Y 2%
Il 500 AR THT H9VE 1) i, TR0 R AT w FIAS 5
b YINZRAEAR K E— B 72 A s 4 A BT R AR
SRAEARYE sign (w'x,, +b) SRR ILAA
1.4.4 K5 EIGHF

BT Ml T 3 Uk A, TR WA 4R T T3 Kappa &
B B RS 2545 JF (overall accuracy, OA) PG E
(user accuracy, UA) A1 ¥ & ( mapping accuracy,

MA) XIS R L1300 B 46 43 S8 45 R kA7 4 B
R
n: _Zn:lmi—il(Gi - C)
VKappa: n > (2)
N-3(6 - C)
Vor = x100% (3)
0A — N 0,
m;
Vya =—=%100%, (4)
G,
m;
Via :EXIOO%’ (5)

2 em R IE R 2RI UE F 8, N A BAIE S, m,
K @ RS IE R IR E S5 B, GON R § S S
WESUEEL, COR S @ 53 2RI TF 5 B, n S i 2k
G
145 WEAGHE
HETFEANE TR WFV B E A, £l
WES Y 2030 710 nm P BE(BS) 25 41034 750 nm
BB (B6) S 5 MM NP S 5NN, g
4 PR B G TS (F3),

*3 FAEALBEESSTHREAGAR
Table 3 Band combination schemes with different

participation of red-edge bands
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Table 4 Separability between summer maize and other crops

under different red-edge band schemes
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Fig.3 Statistical characteristics of spectral reflectance of crop samples
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Table 5 Crop classification accuracy under different schemes
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Fig.5 Extraction result of typical regions under different red-edge band schemes
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