536 % 2 W w OB R 5 N OH Vol.36

No.2
2021 4F 4 H REMOTE SENSING TECHNOLOGY AND APPLICATION Apr.2021

ﬁ#

5] A #& 3L :Yin Jie, Zhou Leilei, Li Liwei, ez a/.A Comparative Study on Wheat Identification and Growth Monitor-
ing based on Multi—source Remote Sensing Data[J].Remote Sensing Technology and Application, 2021, 36(2) : 332~
4L [FHHE, W&, A, % . 2 0 BSOS /N 22 U RO S I e R ik 5 [T ] 38 I AR 5 W, 2021, 36(2)
332-341.]

doi:10.11873/].issn.1004-0323.2021.2.0332

IR B3R /N 0 Bl K 4 B A b B R 3R

PO REE L EAE R, T KA 2 #,
ARIFE RHEALA R BOHRBAR L BRES
(l.THEIRFEMNLEREZEIRSR, T £4F  454003;

Y EAMFRERGEAFIALRKFREAAFEEZE T, K 100094;
SARKRBIRTLERE LA PO, F 100094;
46T T AR R TRBRFARA TS, ARIFERFREHFFIH, LT 100875;
S5.PEAFR RS, LT 100049;

6. 2k i B bt:##fmﬂﬁﬂﬁ\mma J & =%k 519000)

WEDARABDIZGREDZ— HTRENEFARAEELEL, EBAHARZTRBA
B ORABRBDERA R ARG ETETFR., ARG L#ELRE—F OHS-2AZ 2 | % k#
Sentinel-2A T 2 A A MODIS % % B i% B3, A2 AFF R K, 20 LB G B 7 k470 &
R, AT M A A RAEERATHEE RN 2T LG BAEE A FTHAEAF
A2 KD E KRB S AIMF R RBET KBPHFF Kh&2) RSB bs, #F
RAE R EMHARE T ,OHS-2A 49 B4+ E 4 82.08% , Kappa % # % 0.76; Sentinel-2A 4 % 4k
A5 B A 85.57% ,Kappa A # # 0.81, 48} Z T Sentinel-2A 3t T/ X a9 iR A & R 2, BT KK
Wom b adrb o & &K B LA K B T LA A8 E, Sentinel-2A £ 3 )6 MODIS # 4% ¢ T # %/ &
R BB BRSO B, R SRR BRI A M E AR A B R B L A AT
EAMER XA TG EEETH A EREL,

X B R:E—FTRKRABLER D ERA ML

hE S ES S127 MR E A X EHES.1004-0323(2021)02-0332-10

5 = T A RV B o W A 2% T B X

1 G2 Xt F A AR BN J A< B A5 B0 F AR o A

INEJEM R F R EEAR A Z —, 2k
RL B N AT R FE Ry Ml X R AR N 2

KAANT LG B2 HEREN AT NI,

JF LI BT AN E N D e R v oy P AREOR AV R A EOAR ok 9 3
RN A REEGEX . Bt EReE R REOR B VUM MY ST AR A IR

%5_\%;&&;@5@ JINFE B 3R ) 2 b A T FR A B WS 18 5 BT A AE W AS [R) B 307 %) e 3l ok 32 J%

IS4
Sy

A A I 25 0 R A, X RS o ARl 10 K R ZU/EEF’J 18 M P 15 R AT ARAT W 26 U R K B 5838 AP

W5 B 87 : 2020-07-24; #&1T H#1: 2021-04-11

EEWE : [} ARPEE RS IUE IR T W B /N S i i B R BIE T 7 (42030111) , 2R — 5 TLRL KB = i 55

& 5 R 7R I G 8RB I 45 A1 A ) (ZHO0111-0405-170027-P-WC) ,
EERA T $E1996—), 5 PG R E AL 8 E A58 4E , 2 NSRRI 75 | A58 . E-mail: 644185719@qq.com

BIRAEE  ZE(1980—), B LHRUL RN L IR 5, 2 Fh A 38 % 5 23R8k 7 i A58 . E-mail: pengdl@radi.ac.cn



% 2 4

Jr A 2 YR SR /N A U B B I L BT 5 333

R —Bh WA S VR R B W ST AR A O
R Gk B R L, B X AS [ KO R 1
SBR[ R AR B B R B RO )
FHAS TR 06 3% A5 B HE AT 241 A, DA 3 5 jl w3 50 15
ST R RO A AR A R Y 2 KR O
H 22 AR A 10 P 08 335 B I 238 AR % 4 50 b, R Bl
B[] 77 20 AR AIE il 2, A5 R e R 2 U0 ZR
PEAS AL R BE B — R A K R F .
B BLAE & /NFZ 0 A 3 R 3R 30D R R )
R T RTINS B M 55 W AR K LB Uk BE
FEA B B R B I A Y R S T AR /N
Tl o AR R AR 5 SR R E 2k B AR
SR T H UL, S WIS 2 R T S R
B K AR i R R BB 27 3R B 7 200 b EE T 4R

4 5 [ P Ah 3 %2R H Landsat .SPOT \MODIS
SRR VEAT AR VR AR 0 5 W 91 G Kontoes %5
i SPOT 5248, FI & IR 5 GIS # R &5 & 1 Jr ik
Xof 3 JRR A B B AR B P O I AT AR 4 28 ORG E
EU A A% Ge oy 2o g4 o0 T8 13%0 . A 80 55 R
AVIRIS 1% 3 25 42 21 3¢ B n AR Je W 5% 18 508 |
K 3 T2 BERL I 10 43 26 O =X, X2 b X i) e AR
VI AT RE A 432 RE RE IR 1 94 % LA o XU AR AR
il 22 V5 3 SRS A SR WU b Ak B S s W D -
REEH AR A S T &/ NE S TP
BRI . Bhumika 2" F) ] £ 1) 4 Sentinel-
2A ¥4 5T NDVI 5 TNPI 48 506 B Bhuj Talu-
ka 1l X 2% /INZE HEAT AN (] 90 4 100 s i) A2 A6 19 53 B, &
TR AE 6 R 2] 20 3 5 00 18] ND VT il £ g 1) 22 4k | T #5¢
o, R ND VI 2 e (8] A8 fb #5215 . P 460k
FH MODIS %4 , 3 i [7] B9 e Xt 76 6 2019 4 92 [ 4¢
AN AT BN S A o A AR LK s AL
HAFFE X A X LA 40 AR 0y U5 — fb AR B 4 2 (ND-
V), 523K T AR AR P K 34 . 8 2 B0 58 4R
SR R FH B — R AT VR W TR B I X R AT 4
SRR S B, A AT 22 DR B =2 B) A B .
IR A R B AR R e e e B L A B T
P VR B AR RO BRI R

DIYRT b 48 M 22 580 X R i 5 X, A 5% X A /N
AT U KK SR oY, B T OGS B OHS-
2A 2 GIE B Sentinel-2A /N TR B, 945 A B
A S0 B X P 0 2 SR HEATORS BE ST M 43 BT o X L
MODIS #il Sentinel-2A /N A2 2019 4F 5 2018 4 1R 7
5 3l B3 59 15 — £ AE 8% 35 £ (Normalized Differ-

ence Vegetation Index, NDV1) 2 {f 1] 73 /] % 45 K 34
g NE R A I, EE ST NERK
B, R/ INFE AR T 5 A SR RS RN ST AR .
ik 22 5 3 SRR 1Y FL A a3 BT R A B B R B
P U5, R U S AR AR W i K B E L R ITE  E
J6iE LA OHS-2A 7E 40 1 i FHBF5E , 2 LU [ 7
TR X HURAE W i U 5 VR WK BT )z
FHAR LS 25 A, 3% T 1 22 30 X ) ARl & i I i
PAEERE XL,

2 HTRKEHKAE

21 FREHR

5% DX S 57 1907 b 45 5% P 14 Ik 2 81X, e Adh 3
O R S e B BB . T
EREA K N K S U N T R W N SR
B, AR SF ¥ A0 11.7 °CL 4R - 2 B W & 551.5 mm,
6~9 A5 80% o M T A S - HEAF I A, It X 3
FERMEYR/NE ERAH .
22 HIEERERKEALE

e O T B R A Y R BRI — 5 T OHS-2A
A%, OHS-2A @t TR A9 25 A 43 9% 10 m 1%
$& 150 km, G4 ¥4 2.5 nm, OHS-2A @ OLig 1
AL 324Uk B o ik BEIE I 400~1 000 nm, b5 2
R EAE E R . OHS-2A & 487 FH N &t
W TR A Ay B R R . BT IR A
T RE R G R AR R LA A TE BT DL A e i B AT
o %ot 5 7 AR R FLAASH #EAT KA IE . 7
Ab, R AR AEAE U IS 75 X%F OHS-2A 17 ik £k
Pt FEAT IE S A IE T B R T MO AR BIL LA R L &
55 4 A A DG I 15 2 BT A7 of 11 JL AT RS 2

22561 B0 VR 48 FH Y & Sentinel-2A Al MODIS
B8 B0 B MOD13Q1. H o Sentinel-2A & 1
R Bi P %5 8] J&) (European Space Agency, ESA) “ &f
FHE"IHTRI R i — B EZEALFERT A, 8
F A A | PR 2ok g LA, 1A 13
AT W B, AN [ D B 14 4 18] 43 B %t g A R T
PAA 10,20 F1 60 m 3 AN [A] JRUBE 1Y 25 [i] 43 FF 5, L
F1 4 4~ 3% Br (band2 . band3 . band4 . band8) 1% 25 [&] 43
B K 10 m, 6 4 # B (band5, band6, band7 .
band8a ,band11 .band12) i3 # % Ky 20 m, H 4y 34~
I Bt (bandl . band9 . band10) i 7 $ %}y 60 m., =
i 391 A 10 d, 08 5 9 290 km, B A B 5 Y 25 8] 43
BRI ] 20 9%, va IR T AR B e 25080 X LA 3R B



334 &K

R 5

36 %

23 ] A3 BERARAY IR, SR 44> 10 m %S [H] 43
HEA BT WG 21 5 B B (band2/3/4/8) 3% 44>t
T B R C T MR SR B 1. T H AR UE T
ARG S L1C O B9 7 i s, 349 B 280 s A A
IE U IE LA R AR S bn ™ o T LG SR s
P9 SNAP PN B KSR IE LB Sen2cor T H. i
FFRARE . 76 SNAP LI F ik 4 & £ b b
Yy i W] 2 A 2R T 05 RN B AR
% 1 Sentinel-2A ZEEFTARKRERE T
Table 1 Introduction of band information used in

Sentinel-2A image

JLHEBCT LK /am P 58 /nm ZE [ 3 HE/m
band2 490 65 10
band3 560 35 10
band4 665 30 10
band8 842 115 10

MODIS (Moderate-resolution Imaging Spectro-
ra-diometer) H' 73 BF R AF OG5 X EOS £ 41 TR
Terra fil Aqua b i — A~ 8 22 A9 A% J A% , S5 56 BT i
() HE R W 38 B0 T MOD13Q1, 25 8] 43 3 % 250
m, FACA I 16 d (K 2) . B X 35 MO-
DIS i & ¥ 1% , 4158 h26v05 . h27v05 Al h28v05, X
iR A5 B AR 19 528 4 MRT (MODIS Reprojec-
tion Tool) H ZE A7 4% e 4 K52, 2 U a5 NDVI
P B Bl B LAk .

0 0 AR 4R R BT A S o e A B HRE L R AR I
] 55 3 A7 /N 22 HO0 0 TR 3 SR B A i A 0 . B
b SN KA a3 iR A T /INAE bR S R, Hovh
IINZE (W REAS TR A 714, AR 1 FE AR 1 AT 88 4,
PRI A REA RO 54>

*2 ZEREERIUBLER

Table 2 Comparison of multi-remote sensing data
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Table 3 Accuracy verification of identification results
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Fig.3 The relative range of Sentinel-2A and MODIS growth change rate in Xiong an County
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Fig.4 Comparison of wheat growth monitoring in Xiong’an
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Abstract: Wheat is one of the main crops in China, which is of great significance to the economic development
of China. With the continuous development of remote sensing technology, remote sensing technology has be-
come an important means to extract wheat and growth monitoring. The identification of wheat is the premise of
its planting area management, and the growth research is an important indicator of its growth evaluation and
yield control. In this paper, the multi-source remote sensing data such as the hyperspectral zhuhai No.1 OHS-
2A satellite, the multi—spectral Sentinel-2A satellite and MODIS were used to extract wheat by using Support
Vector Machine(SVM) in Xiong'an as the research area. The accuracy of wheat was evaluated and analyzed by
using the confusion matrix based on the field measurement data. Comparing the two important growth stages of
wheat: the return green period and the heading period, wheat growth was divided into three grades (good
growth, similar growth, worse growth) for growth monitoring and comparing. The results showed that under
the same environmental conditions, the Overall accuracy of OHS-2A was 82.08% , and the Kappa coefficient
was 0.76; The Overall accuracy of Sentinel-2A was 85.57% ,and the Kappa coefficient was 0.81, By contrast,
Sentinel-2A is the best at identification wheat. In the process of growth monitoring, the Sentinel-2A satellite is
more effective than MODIS in monitoring and analyzing the growth of Xiong'an wheat by comparing the growth
conditions and the relative amplitude of the change of wheat growth. This study analyzed the status of wheat
identification and growth monitoring in Xiong'an from remote sensing data of different resolutions, which is con-
ducive to wheat planting management and the formulation of agricultural policies, which is of great significance
for promoting the economic development of green Xiong’an and the city.

Key words: OHS-2A ; Growth monitoring ; Wheat identiﬁcation;Xiong’an



