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Object-oriented Accurate Extraction of Tobacco Information Based on
Sentinel-2 Remote Sensing Images

XUE Yufei, ZHANG Jun*, ZHANG Ping, LI Yuchen
(College of Earth Sciences of Yunnan University, Kunming 650500, China)

Abstract: In order to explore a fast, real-time, accurate and more cost-effective monitoring method for tobacco area and yield, Mang
City, Dehong Dai Jingpo Autonomous Prefecture, Yunnan Province was selected as the study area, and Sentinel-2 multispectral data
was used as the data source to analyze the spectral characteristics and vegetation index and red edge index of tobacco, woodland, water
bodies and other features in Mangshi, Dehong Dai Jingpo Autonomous Prefecture, Yunnan Province, in March 2020. The object-
oriented method was applied to accurately extract information on flue-cured tobacco planting area, and the extracted tobacco area was
3 873.34 ha. The accuracy evaluation results showed that the overall accuracy of extraction reached 94.38%, and the Kappa coefficient
was 0.93, which could meet the actual needs of tobacco production management. It is concluded that the combination of Sentinel-2
multispectral images as the data source and the object-oriented approach can effectively realize the accurate extraction of tobacco
planting information, and then provide data support for tobacco production management within the county.

Keywords: tobacco; Sentinel-2; object-oriented classification; random forest classification; accurate extraction

[2]
(1]
(2] [9]
(10] Sentienl-2
[3-4]
900~1200 m
[5-7] Random Forest, RF
(8] Back Propagation Neural
C176230200 - - C176210215
1997- GIS E-mail yufei xyf@163.com

5

E-mail zhjun@ynu.edu.cn
2021-03-29 2021-10-18



1 Sentinel-2 97
Network, BPNN Support Vector
Machine, SVM
[ Sentinel-2A [17]
36.2°C
V20AE Vector Object Oriented Area -0.6 C 19.6 C
Extraction
(12] Sentinel-2A
Decision Tree [15-17]
1.2
"1 Sentinel-2 Sentinel-2 L1C
Sentinel-2 https://scihub.copernicus.eu/dhus/#/home 1%
Normalized Sentinel-2
Difference Tea Garden Index, NDTI 13 Landsat
[14] .
Sentinel-2 3
[18-20] 121
Sentinel-2
11
12
4
12 4
2020 3 13
Sentinel-2 2
ENVI5.3 SNAPS.0
Sentinel-2B. MSLL1C
SNAP
1
Sen2Cor-2.8.0 (22-23]
L1 ENVI
98 =057 ~98<
44~ 24057 ~24°39~ 1.3
71 km 62 km 2987 km?
[2, 4,9, 10, 12-13, 18]
89% 11%
469m  2835m

2—6



98 2022 43
1 Sentinel-2
Table 1 Paramater of Sentinel-2
Band Central wavelength/nm Band width/nm Spatial resolution/m
Bl- / Coastal aerosol 443 20 60
B2- Blue 490 65 10
B3- Green 560 35 10
B4- Red 665 30 10
B5- 1 Vegetion red edge 1 705 15 20
B6- 2 Vegetion red edge 2 740 15 20
B7- 3 Vegetion red edge 3 783 20 20
BS8- NIR 842 115 10
B8a- Narrow NIR 865 20 20
B9- Water vapour 945 20 60
B10- Cirrus SWIR-Cirrus 1375 30 60
B11- 1 SWIR1 1610 90 20
B12- 2 SWIR 2 2190 180 20
2 Sentinel-2
Table 2 Sentinel-2 data list
Satellite Product class Acquisition time Processing baseline number Relative orbit number Stitching field number
S2B L1C 20200313T035539 N0209 R004 T47RMH
S2B L1C 20200313T035539 N0209 R004 T47QMG
[12,24] [25]

3
[12] 3 2
Normalized Difference Vegetation Index, NDVI
Difference Vegetation Index, DVI 1.4
Sentinel-2 RF
Classification And Regression Tree
3
(18]
3012]
3
o (261 RF
Table 3 Description of the feature set

Characteristic Description or calculation
Index .

variables formula

B B5 B6 B7 B8 B8a B9
Spectral characteristic variables BIl BI2

NDVI (B8a-B4)/(B8a+B4) L5
Vegetation index DVI BSa-B4

NDVI., (B8a-B5)/(B8a+B5) “ 77
Vegetation red edge index NDVI,, (B8a-B6)/(B8a+B6)

NDVl (B8a-B7)/(B8a+B7)

CART

[27]

[28]
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Fig. 4 Comparison of segmentation effects at different scales
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Note: (a) and (b) are the partial enlarged schematic diagrams of the tobacco growing area, (a) is the area of Zhafang Town, (b) is the area of Fengping
Town, Mangshi Town, and Menghuan Street.
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Fig. 5 Map of tobacco growing areas in Mangshi in 2020 based on Sentinel-2 (4, 3, 2 bands)
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4 Sentinel-2 5
Table 4 Chaling land use type and signature interpretation ArcGIS
based on true color composite image of Sentinel-2
4 3 2
Land use type 4, 3, 2 band composite image 1
Tobacco
Forest
Other crops
2905
Water
Construction land eCo gniti on
Bare ground 4
Cloud
Cloud shadow - Kappa
producer accuracy PA user accuracy
4 5 U4 RF 04 94.38%
Kappa 0.93 04  93.39% Kappa
0.91
PA UA 98%
UA RF
P4 9220% UA  86.09% PA
64.32% UA 89.51%
2.4
Error Matrix based on Samples
5
Table 5 Comparison of the accuracy of object-oriented and RF classification results %
Object oriented Random forest
Land use type
Producer accuracy User accuracy Producer accuracy User accuracy
Tobacco 98.74 98.43 92.20 86.09
Forest 97.80 98.16 96.46 99.07
Other crops 83.33 86.54 64.32 89.51
Water 95.24 100.00 98.53 99.98
Construction land 82.67 96.88 98.00 63.77
Bare ground 95.83 73.40 75.34 93.71
Cloud 89.36 100.00 99.99 100.00
Cloud shadow 95.00 79.17 91.65 98.64
Overall accuracy 94.38 93.39
Kappa Kappa coefficient 0.93 091
RF
3 873.34 hm? 2020
3 573.34 hm*F*7] 8.40% RF 25
2 0
3229.46 hm 9.60% 2020
Digital Elevation Model, DEM
RF 6
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Fig. 6 Spatial distribution of tobacco in Mangshi
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6
Table 6 Distribution of tobacco at elevation and slope in Mangshi

Slope level Area/hm? Percentage/% Elevation level/m Area/hm? Percentage/%
=2° 1045.32 26.99 469~800 840.51 21.70
2°~6° 2517.41 64.99 800~1200 2984.41 77.05
6°~15° 292.44 7.55 1200~1600 48.42 1.25
15°~25° 14.31 0.37 1600~2000 0.00 0.00
=25° 3.86 0.10 2000~2400 0.00 0.00

2400~2835 0.00 0.00

6 6 [38] NDVI NDVly
=6° DVI
91.98% 469 1200 m NDVIe2 NDVlie3
98.75%
3
3
1
(2] 2-3 0.99%
90.29% !
94.38%
93.39%
4
[4]
Ratio Vegetation Index, RVI
Leaf Area Index, LAI [12] 400~1200m =6
4
2 3 Sentinel-2
2 NDVI
3
5
3 0.3
NDVI2 NDVlies
DVI NDVI RF
NDVlIie1 NDVI
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