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Time window selection of corn and rice classification in Yuanyang County
based on Sentinel-1A image
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Abstract: The use of remote sensing technology can quickly and accurately identify crop types. Taking Yuanyang County
of Henan province as the research area, based on Google Earth Engine (GEE) cloud platform and Sentinel-1A images of corn
and rice at the key growth period, the polarization characteristic time series curves of various ground objects were analyzed. The
six Sentinel-1A images were combined exhaustively, and the random forest algorithm was used to classify all image combinations,
analyze the importance of images in each growth period to crop classification, and select the best time window for corn and rice
classification. The results showed that the image of the middle and late growth stages of crop growth was more important for classi-
fication. The milk ripening stage of maize was the most important, and the filling stage of rice was the most important. In the

whole growth period image combination, the user accuracy and producer accuracy of corn were 90. 43% and 90. 53% respectively,

and the user accuracy and producer accuracy of rice were

Wofs B 1 :2022-04-28

ESWE: [H5K A RPEE S H (41871333) 5 I/ & BHEBOC I
H (212102110238 ,222102110038)

EEE T KA (1976-) 5 IR JH A W, B, Bk

A 5E BHERBIFE . (E-mail) lichangehun610@ 126.com in the whole growth stage, the user accuracy and producer

88.89% and 89.01% respectively. After optimization, the
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stage to mature stage. Compared with the image combination
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5.26 percentage points, respectively. The best time window for rice classification was from jointing stage to maturity stage. Com-

pared with the image combination in the whole growth stage, the user accuracy and producer accuracy of rice increased by 4. 73

percentage points and 2. 66 percentage points, respectively. The results of this study can provide a theoretical basis for the moni-

toring and research of corn and rice planting structure in Yuanyang County and its nearby areas with Sentinel-1A image.
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Fig.1 Geographical location of the study area

Sentinel-1A 15 T3 RS2 R K R 8F (e 7151
HA g RO T 8L, ELAA XU A | 7 7 A 40 e S AR
PP GEE = A H B Sentinel-1A 521% £ i
Sentinel-1 T HAFHEA 78 FUAL B, 79140 B 445 . $hiH
SR IE AR S 2R AT BREVE B R s U
1E, 7E GEE = F-&5 i fifi H /b A5 BV AT XoF 96 ik 3
1Y Sentinel-1A $212 34T AN B FI /3 #7 . Sentinel-1A
HBRMEARSHIE 1,

& 1 Sentinel-1A HFEHERSH

Table 1 Basic parameters of Sentinel-1A image

SR FABEE
TAEE T sEiEEt(Iw)
Wtk — MEREMEEER(VY) JEEREFKT-HE(VH)
BHERR HEZH(GRD)
otk 10x10
Mg

ARTFFEIEI THFFEIX 6 A 3 9 AVEY) ekt B
f) Sentinel- 1A $415%, 2 2 FIH TVEYIOCHEA: B0 S0 H:
XoF I R G R U], AR [ AR B TR R
1.3 HEAREIEIRE

2020 4E 8 A, EHFSE X HE4T 57 4 2 T 5, £l
FHHEIR V30 B GPS SRAE, I 456 H AL Google
Earth (573 PERFEAR , 2 OG0 AT S8 M REA B .
W5y R 5 KIS T oK KRS AR B (AR

) S GGE B AR ) Rk R (O TR AR ) o
ARFFRALIRIN2 090 FEA KL Hig , Ho b /K Fe 455 4
Tk 464 > KA 383 A BT 408 A4 HAbAE B 380
Ao BEREARBARBEDLR 23 R DI 2R AR PN UESE | Jo
2 80% MIREAS B G AR R BV ZR4E ; 20 20% [ HEAS
Bt YRR B UEAR

R2 HRREEWMEETHRSGIREE E

Table 2 Crop growth period and image acquisition time in the
study area
- EEP/S IKFE
2020-06-14 T R A
2020-07-08 = Sy B B
2020-08-01 U ILNEE] YT c
2020-08-13 FAEH i D
2020-09-06 LA HES I E
2020-09-18 AU J A F

1.4 RBEHE

PRI I AR OCHE A= B I AY Sentinel-1A
AR R ST S 0 IS T U 2RO R AR AR
i, AR 2y A4 R 20 5 SR 05 0 4% A B AR
AT A G RIS ER A 2R A
BT, M AR B AR E Y o 2R p
PR DUEAEY) 73 e R TRl . BRI 2,

B STE
FATATAR PR T WET G
o e Hh 2% (VVs VH) (63T AL L)
ESL - e
s LR N
GIFHRALG
PREE }maﬁn%
TELER i AN
6T T (EFERE DL
LTS
TR
| et

V'V . 3 FR R R B VH 2 1R 3% FK P42
B2 HEARREE
Fig.2 Technology flow chart

1.4.1 HETEHEE FEEWERKBBN,EY
() JE U RRTE 2 B S VW 0 A K R AR AR 1R I
R R Al 4 AE 25 A7V 9 38 59 ] DB R4 B 5K



416 o9 &b 2 W

2023 4F 45 39 B 2 W

FLIBT ORFSE R Sentinel-1A $41% VV Hl VH 3%
2 PR Ak 7 CAOARALFRAE | X 2 Fi AR AL R IEZEAVEY)
SR AT IZ R R
142 3 E5sHEEs MEYWH LT Senti-
nel-1A SEARIEATIF A . WFPEURRA G A
BT A (1) 1A,

A n!

Cr="=—— "~ 1
" m! m! (n-m)! (1)

WA AR A B0 (€, ) AR (2) 15
Cu=32Cl (2)
o m QAL P IR A (B 1 ~6) 5

s B LB ARSRE (B 6) .

143 sk ABFSOR LML AT

SR HEVE BRSNS i BLAR BRST R

25 VVIEAL

=201

-15

-10

JE I 2B

FAGARIUNTR] (FF-H-H)
KRG mKRE; Tk, oHAbRYE, @R
V'V 3 B R R B0 VH T R EFIKEREI, A :2020-06-14 5 B :2020-07-08 5 C :2020-08-01 ; D : 2020-08-13 ; E£;2020-09-06 ; F :2020-09-18
B3 &FEiYEEHHRMAEHE

Fig.3 Time series curve of backscattering coefficient of various ground objects
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Fig.5 Top ten combinations of user accuracy and producer accuracy for corn and rice
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Fig.6 Feature weight of images in each growth period
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Fig.7 Maximum value of each evaluation index for different number of image combinations
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Table 3 Image marking frequency at different growth stages
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Table 4 CDEF image combination confusion matrix
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Fok 91 1 0 0 3 95 95.79 91.15 0.889
IKFE 2 88 1 0 5 96 91.67
PN 0 1 74 1 1 77 96.10
fEigi 1 0 1 68 6 76 89.47
oAb B 3 4 0 7 60 74 81.08
Po¥i 97 94 76 76 75 418
TP (%) 93.81 93.62 97.37 89.47 80.00
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