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LAI Retrieving of Corn Canopy Based on SupReMe Image
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Abstract: Leaf area index (LATI) is of great significance for crop growth monitoring, agricultural disaster
stress monitoring and yield prediction. There are three red-edge bands (705 nm, 740 nm, 783 nm) for
Sentinel — 2 satellite images, which are very sensitive to vegetation growth. Unfortunately, the spatial
resolution of these three red-edge bands (20 m) is inconsistent with that of visible and near infrared
bands (10 m), which limits the application of Sentinel — 2 images. For solving this problem, the six
bands with spatial resolution of 20 m was reconstructed into the spatial resolution of 10 m by using super-
resolution for multispectral multiresolution estimation ( SupReMe ) algorithm. Using the reconstructed
Sentinel — 2 image, the corn canopy LAI was retrieved by using the PROSAIL radiative transfer model and
the random forest machine learning method. The results showed that the space details of Sentinel —
image were improved while the spectral invariance was maintained after reconstruction by using SupReMe
algorithm. The determination coefficients (R*) of LAI retrieving using reconstructed image was improved
from 0.70 to 0.68 compared with resampling Sentinel — 2 image, and the root mean square error
(RSME) was improved from 0. 240 to 0. 262. The results showed that the SupReMe method can be used
to reconstruct the spatial resolution of Sentinel —2 image and the reconstructed image can be used to
improve corn canopy LAI retrieving accuracy.

Key words: corn canopy; leaf area index; super-resolution reconstruction; SupReMe algorithm; random

forest; PROSAIL model
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Tab.1 Band information of Sentinel —2 image
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#/m P /nm  FEEE/nm
B2 — Blue 490 65
B3 — Green 560 35
B4 — Red 10 665 30
B8 — NIR 842 115
B5 — Red edge 705 15
B6 — Red edge 740 15
B7 — Edge of the NIR plateau 783 20
B8a — Narrow NIR 20 865 20
B11 - SWIR 1610 90
B12 - SWIR 2 190 180
B1 — Coastal aerosol 443 20
B9 — Water Vapour 60 945 20
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Fig.2 Results of image reconstruction using SupReMe algorithm
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Tab.3 Quantitative assessment results of reconstructed images using super resolution method

WA 280 A BS B6 B7 B8a B11 B12
N SupReMe 0. 848 1.455 1.574 1.617 1.219 1.223
fEBm FRAE 0.797 1.376 1. 500 1.538 1.055 1. 171

SupReMe 0.013 0.019 0.021 0. 021 0.016 0.016
FHBE R AE 0. 009 0.012 0.015 0.014 0. 009 0. 009

BEAb WA AR T A S Bl — Bk, R 4 0
AR AR B R OE RS AR G, T LUE

AR R H RAE AR AT 5 A T, & D B i R
%BT/J F0.91; B A & A PR (E 09 U BE & B12,

x4 ERUERGRIEEBRXESNLE
Tab.4 Correlation analysis results of image reflectance before and after reconstruction
B LM G TR P RE(RY) ¥ 77 f iR 22 (RMSE) RS (EA) /%
B5 y =0.890x +0. 013 0.92 0.012 89. 66
B6 y =0.896x +0. 029 0.92 0.016 94.25
B7 y =0.907x +0. 032 0.92 0.019 94.56
B8a y =0.890x +0. 040 0.92 0.019 94.78
B11 y=0.851x +0.033 0.91 0.014 93.42
B12 y =0.880x +0.017 0.93 0.015 88.76




5% 4 1)

At 5 HET SupReMe SERHE A RF 19 £ K82 LAT 28 195

R*H 0. 93 5 3 g 52 AR 1 15 50K BE AT A /N T 88.76%
XU Y o S AR AE PR A G TS AN S 1 1 (] B 4 5 T 5
EYNERIE (e
3.2 ETHUAMKN LAl REER

FIH PROSAIL A= j 1 A 48 R AE I 248, LT
PR 10 /> HE Bl 4 EFE R i ACRRAE , LAT AR S i
AR, T BENLAR AR 2] T A LAT A | Bl
BLAR AR 2F 2] 7 5 I A% 0 2 0 B SR W B E Lok 1
SUB/NCH MR S REIERCE i T A SO
AFFIE A 10 4>, B DA SRR IR H S BRA
{E, B 43 B 2% 08 T A A R R 0, ARG sklearn 43
i) GridSearchCV i £ YL 3K W % H o 100, iy 35 5
H/NECH S 1 A Y S BRI

Y S I ) A7 i) i HRUER S AGORN FE R
AR B I B RS R MR TR 10 S A 48 B, T O
2 MR R 4R 5 55 T 0L B i I % Bl AL AR MRS A
P 2 3 00 2088 A0 4R Ot 1 A7 T, g — 3 0 4k A i
0B AT 3 W, O Y E AR Ry B 41 LAT $50 0 45
5 I 38 a6 LAT (3% S 00 %5 438 0 $ 00 45 48 12 47 [l 15
YHT T RO SE X B LA, DL E 5212 S B U5,
1) L Bt ATL A% bR 7 3k B T A5 3 1 F 5 XN R OK e 2
LAL Z5 [ 3 A a5 SR an 18 3 i, NI ml LU, 4
ANWEFE X P LAL 238 1.0 ~ 5.0 Z [8], 46 K £ 8
AR LAT 345 - AE 3.0 ~ 5.0 Z ], 25 ] 43 A5
HARTE W98 X PE AR LAT eI, 328 5 R a9 IX
[P T ¢ = 2= X1 1 5 Sy =R L1 R AR G
FoORA B FLAH LU mE 22, BT IX AR 2 S B ol T i X
TR X SR AR, BT DA R 3441

116°36'0"E 116°42'0"E 116°48'0"E

39°24'0"N
39°24'0"N

= =
& &
2 =

39°16'0"N
39°16'0"N

4 6 8 10km
116°36'0"E
3 ETHEERMGMN TR LAL REE R
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