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Fig.1 Location and verification point distribution
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Fig.2 Field survey photos of maize lodging
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Table 1 Parameters of Planet satellite remote sensing data

B B K /pm RSB /m
iz 0.455~0.515 3
B2 0.500~0.590 3
W3 0.590~0.670 3
B4 0.780~0.860 3
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Table 2 Calculation formula of four vegetation indices

used in this study
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Table 3 Accuracy evaluation of lodging identification results from Planet images
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Table 4 Accuracy evaluation of lodging identification results from Sentinel-2 images
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Table 5 Results of maize lodging area in the test area from Planet images

ol T [ 4 54328 B ST e
HHE Hi DU ABRRAL BELARA ROKMUAME: SRR BEPLERM ROk
A/ m? M /m? T/ m? B/ m* 1A/ m* T/ m?
- HHel 779704 966 114 838923 849 033 384 489 845 604 845 487
T
s HHe2 860377 906 452 923 272 928 782 905 049 919 422 932 265
. . HeHel 779704 816 985 809 769 844776 832 095 846 585 849 519
il 4 HE RAE
HHe2 860 377 923 019 906 671 925020 919 431 918 009 937 926
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61 4w A8 AUREAE
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. . » . Ml 779704 818 594 814 121 839 898 833 301 845 694 833 301
ST+ AR B AR B Y R AE
Hide2 860377 910 947 904 639 919 656 919 143 919 386 935991
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Table 6 Error in the results of maize lodging area in the test area from Planet images
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W/ % w2E/% W/ % wE/% W2/ % wE/%
. y Mk 1 19.29 7.59 8.89 50.68 8.45 8.43
JEIE R
e 2 5.08 7.31 7.95 5.19 6.86 8.35
. . ik 1 4.78 3.85 8.34 6.71 8.57 8.95
i+ B (AL
ik 2 7.28 5.38 7.51 6.86 6.69 9.01
. N y Mk 1 1.07 7.58 8.19 15.63 8.23 8.15
G A B R BRI
Hi gk 2 7.66 5.64 6.92 54.32 6.53 9.01
. N y Mk 1 4.98 4.41 7.72 6.87 8.46 6.87
O+ AE R K AR
Hi gk 2 5.87 5.14 6.88 6.83 6.85 8.78
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Table 7 Results and errors of maize lodging area in the test area from Sentinel-2 images
T ) % 553 2 HETRITIH R
FHAE B S 1 AR/ m® Fifi AL 2% b BE AL AR AR
1 F/m? R 2/ % T L/ m? 12/ %
. Hi ke 1 779 704 849 006 8.88 852 944 9.39
TG RAE )
b 2 860 377 899 730 4.57 898 158 4.39
. b 1 779 704 845123 8.39 847 211 8.65
S+ H (R
H ke 2 860 377 885672 2.93 891 136 3.57
. . Hik 1 779 704 829 447 6.37 840 166 7.75
T+ A B AR BURRAE
ik 2 860 377 887 414 3.14 893 269 3.82
. . ) L ik 1 779 704 833 627 6.91 835918 7.20
i AR AR B+ B E R R

ik 2 860 377 893 476 3.84 891 738 3.64

FKG B TR AR AL G o 2 R DR B (L
FEAIE BE % 2 e 5 K 81 AR A 81 1R =22 18] /Y 23 18] JE 25
25 BB S as —35 wa BER AR A
AT R T AT 326 W SCBERAE , BT LA 25 4 T 1)
Xt 5 22 RUBE 4y B0 e, B AR A0 A 481 AR 8 43 %1 i Gk Ak o
JSF- 43 2R BT

(3)TE A FIRFIE A & b, 6 1 R A + w8 B0k
I 43 ZKE Be 2% 1 FL 76 KR [R) 19 0 2S48 v 1) 4 ks I
22 B AN R . R WS B R WA B AR T L T AT
SN BT 5 T R 2 ) 22 AR AR L A A B
BB — o AT B R it U B A a0 AR IR
B, LA K 7 DX 43 A8 w5 AR A g I, AT LR R A R Y
BOR . HEEARX, ERELTFREM ., —J7
1 EXG F SAVIF) 2 I8 5 B4 9% 48 %, i NDVIAI
GNDVIAE i FH T 48 B A 4 5 300 8 ol 2 55 1 4
(4 DX 38 25 BB AR A i R B . S —
TET A B BT B AT R 43 3G A R AE Y 2 ) R R
PEL SR A SN KRR U &R
B HRG BE REAR .

(4) £ 3.4 5 M3 6 AT A1, Gk FR A + #5915
B YRR AE 25 A 1 10 X 52 SVM 43 28 45 5Lk 1 e
1o 5 U G R AE A W S B S (B R AR 45 A T
X% % RF 4328, 454 8 4(b) (&l 4(c) AT LLE H,
ot 43 25 4 S A 22 B/, X Fe i AROE 2 4R 25 RE L
SVM K 0.95 /> & 43 s 5 187 1] X} 52 RF 19 40 20K B il
T ARURS B e P ey, 32 B A v ) v 2 2 R
IYE T IERAAIER D6 AW EFEE B A
A M FVRFAE 1 52 R A — AR X 4, AR )5 MR 4
AKX G REAE X 3X B AR X G AT 43 25 . 1T RF 43
2B 3 AE T RE % b BRAR o 46 50 8 OF O
FH ABCRRAE 16 B, 6t B0 46 1938 1 BE 7 5, VR fE Ak 2

TR R L e Ak P 2 R R H o Rds B O R
T AR T T A 1 A 1) R 2 R L B T DA R 22
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S, T LA AT () % G2 45 RF 43 28 HAG 30 (6 sk
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5 % i

AR SC LA R VLA 8 1 Ak b 481 AR K SR BF 9 %t
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220, GEARFW .

(1) FH Planet s A& B, £ Bl % Hiy A & FeAF 1 18
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(2) oI S 40 S 45 SRS Ji 3 J2: 1 AR LI 7 3
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BLARORS BE 25 R T % 8 9 3 TR oe ik . BTk
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Object—oriented Extraction of Maize Fallen Area based on
Multi-source Satellite Remote Sensing Images
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Abstract: Maize lodging caused by wind disaster may lead to a large reduction in maize production. Using re-
mote sensing technology to accurately monitor maize lodging area and spatial distribution information is very im-
portant for disaster assessment.In this paper, Planet and Sentinel-2 images are combined with object-oriented
and pixel-based methods to extract maize lodging in the study area, and different image features (spectral fea-
tures, vegetation index and texture features) and different classification methods (support vector machine
SVM, Random forest method RF and maximum likelihood method ML.C) influence on the extraction accuracy
of corn lodging. The results show that: @O The accuracy of corn lodging extraction using Planet images with
high spatial resolution is generally higher than that of Sentinel-2 images; @ From the perspective of classifica-
tion accuracy and area accuracy, the spectral features, vegetation index, and mean feature of Planet image com~-
bined with object-oriented RF classification, the overall accuracy and Kappa coefficient are 93.77% and 0.87,
respectively, and the average area error is the lowest 4.76 % ; @ The accuracy of extracting maize lodging using
Planet and Sentinel-2 images combined with object—oriented classification is higher than that of pixel-based clas-
sification. This research not only analyzes the advantages of object—oriented methods, but also evaluates the ap-
plicability of using different image data combined with object—oriented methods, which can provide a certain ref-
erence for remote sensing to extract crop lodging related research.

Key words: Remote sensing monitoring ; Maize lodging ; Feature combination; Pixel; Oriented object



