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ABSTRACT

Precise classification of crops is an important
way to realise precision agriculture. In order to
Improve the extraction accuracy of crop infor-
mation from medium and high resolution remote
sensing images in farming areas, this paper
uses Sentinel-2 satellite data and DEM data,
constructs spectral features, remote sensing
iIndex features, texture features and terrain fea-
tures, and uses the random forest model based
on feature preference to finely extract corn in
some mountainous areas of Shanxi Province,
China, and explores the effects of different fea-
ture combinations on the extraction accuracy of
corn. The results show that the multi-feature
combination effectively improves the classifica-
tion accuracy of crops, in which the classifica-
tion result of fusing four types of feature varia-
bles Is the best, and its overall accuracy reach-
es 94%. The preferred texture features and ter-
rain features help to present the information of
mountainous areas, and can significantly im-
prove the extraction accuracy of the mountain-
ous crop information. Random Forest algorithm
can effectively perform data mining of feature
variables while still ensuring high extraction ac-
curacy, and can be used as a powerful tool for
bulk crop extraction.

INTRODUCTION

With the rapid development of remote sensing
technology, remote sensing data has been
widely used in crop information extraction. The
sentinel satellite data of the European Space
Agency
multi-band and short revisit period, which pro-
vides sufficient data guarantee for crop remote
sensing identification and application research.
At present, the integration of multi-feature vari-
ables into crop classification has gradually
become the development trend of crop remote
sensing extraction research.
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Figure 2. The technical route of this study

Construct feature variables

Spectral feature

Sentinel-2 band: B2, B3, B4, B5, B6, B7, B8, B8A, B11, B12
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Terrain feature

Elevation, Slope, Aspect, Hillshade

OBJECTION

The study area is part of Shanxi Province. The

region is located in north China, on the east

bank of the middle reaches of the Yellow River,

with complex and diverse landform types. It be-

longs to the temperate continental monsoon cli-
mate, with sufficient light throughout the year,
excellent irrigation conditions in the region, and

fertile land, which is suitable for the growth of

crops, and the main crops are corn, wheat, sor-
ghum, potatoes and so on.

The research objective Is to propose an accu-
rate identification method of crop planting struc-
ture based on sentinel-2 data using random
forest algorithm with multi-feature combination
optimisation, and
high-resolution remote sensing data In crop

identification and classification under complex

spatial planting structure.
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Figure 1. Location of the study area

Feature combination schemes

Scheme

Feature combination
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Spectral Feature

Spectral Feature + Remote Sensing Index Feature
Spectral Feature + Texture Feature

Spectral Feature + Topographic Feature

Spectral Feature + Remote Sensing Index Feature + Texture Feature

Spectral Feature + Remote Sensing Index Feature + Topographic Feature

Spectral feature + Texture feature + Topographic Feature

Spectral Feature + Remote Sensing Index Feature + Texture Feature + Topographic Feature

Compared with single feature variables, the
overall accuracy and Kappa coefficient of clas-
sification based on multi-feature optimization
combination for crop extraction are significantly
improved. The best classification result iIs
scheme 8, based on spectral features + remote
sensing index features + texture features + ter-

rain features, which has an overall accuracy of

94%, a Kappa coefficient of 0.92, and an F1

Score of 91.7%, which is better than the other

schemes, and improves 12.8%, 0.15, and
18.31% over the results of the classification
using only spectral features, respectively.
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Figure 5. The accuracy of
different schemes

Figure 6. Corn extraction results
of scheme 8
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METHODS

Based on Sentinel-2 data and elevation data,

construct multiple feature variables and carry out
feature preference and combination, and explore |
the best method to improve the extraction accu- |
racy of corn for different feature combination | /
schemes. ‘
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RESULTS

In the feature importance analysis, elevation has the highest
Importance score, indicating that elevation plays an important
role in crop information extraction in mountainous areas. Then,
NDTI, LSWI, Mean, indicating that remote sensing index fea-
tures and texture features play a key role in crop information

extraction.

To determine the number of features, OOB was used for
evaluation. When the number of features is 18, the OOB accu-
racy reaches the peak, which is 0.943.Therefore, the feature
variables with the top 18 importance were selected as the input
features for the random forest model based on feature prefer-
ence and feature combination.
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Figure 3. Feature importance assessment results
and OOB accuracy of different feature number
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DISCUSSION

Based on Sentinel satellite data, this study
adopts a feature optimization algorithm com-
bined with a random forest classifier to realize
the extraction of information on the planting
structure of typical crops in the study area. The
region of this study is relatively small and only
focuses on one growing season, and the appli-
cability and robustness of the conclusions of
this study will be examined by conducting corn
planting area extraction studies on a larger
scale for multiple growing seasons. For the
next study, whether the feature selection algo-
rithm based on multi-temporal phase and mul-
ti-feature can be combined with high-resolution
remote sensing imagery and generalized to
other regions needs to be further explored.

CONCLUSIONS

1. Spectral features are the basis of feature
classification, and most of the crop information
can be captured by spectral features, but the
effect of corn extraction is ordinary.

2. Adding remote sensing index features, tex-
ture features, and terrain features can effective-
ly improve the classification accuracy.

3. The integration of texture features and
topographic features contributes to the presen-
tation of information, enriches the information
content of multi-spectral images, and is benefi-
cial to the extraction of crop information.

4. The random forest model can achieve fast
and accurate crop information extraction. It can
be used as a powerful tool for bulk crop ex-
traction.
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