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Refined identification and classification of crop planting structure at plot
scale based on Segformer network
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Abstract: Preventing the “non-grain” of cultivated land and stabilizing food production are the cornerstones of Chi-
na’s food security. In order to realize the fine identification and classification of crop types and planting structure in the are-
a of land fragmentation, this study took Taixing City, Jiangsu province as the research area, and realized the fine extraction
of cultivated land information at the plot scale based on the high-resolution remote sensing images and the Segformer seman-
tic segmentation model with significant multi-spatial scale fusion features. At the same time, the normalized difference vege-

tation index ( NDVI) time series curve of the main

7S B HE.2023-11-16 vegetation types and the spectral reflectance characteristics
ESTE . HF HREEIL S I H (42201504 41971404 5 T304 [ at the key time nodes of vegetation growth were constructed
SREIETRHE I H (2021013) by combining multi-source remote sensing data, and the
TEER N AR (1979-) , 5B B+, & T, EEMNE [ REFALP classification of crop planting structure at the plot scale
FUHFFRIIFSGE, (E-mail) guyuqing@ gtmap.cn was carried out. The results showed that the segmentation

BHAEE B, (E-mail) zhaobi1929@ 163.com method based on Segformer model could effectively identify
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cultivated land, and the F1 was 92.4%. The classification method of crop planting structure based on multi-temporal NDVI

time series characteristics of main vegetation types and spectral reflection characteristics at key time nodes of vegetation

growth could realize the classification of planting structure at plot scale, and the overall classification accuracy was 82.38%.

Therefore, the method established in this study could effectively realize the fine extraction of cultivated land information at

the plot scale and the identification and classification of planting structure, and provide technical support for cultivated land

protection.
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Fig.1 The remote sensing images of the study area
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Table 1 The temporal distribution of medium resolution remote

sensing data
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i I e
1 Sentinel-2 A 2022-01-03
2 Sentinel-2 A 2022-01-13
3 Sentinel-2 B 2022-02-27
4 Sentinel-2 A 2022-03-04
5 Sentinel-2 B 2022-03-09
6 Sentinel-2 A 2022-03-24
7 Sentinel-2 B 2022-03-29
8 Sentinel-2 A 2022-04-03
9 Sentinel-2 B 2022-04-08

10 Sentinel-2 B 2022-05-08

11 Sentinel-2 A 2022-05-23
12 Sentinel-2 A 2022-06-02
13 Sentinel-2 B 2022-06-17
14 Sentinel-2 A 2022-07-12
15 Sentinel-2 A 2022-07-22
16 Sentinel-2 A 2022-08-11
17 Sentinel-2 A 2022-10-10

18 Sentinel-2 A 2022-10-20

19 Sentinel-2 B 2022-10-25

20 Sentinel-2 B 2022-11-24

21 Sentinel-2 B 2022-12-14

22 Sentinel-2 A 2022-12-19

23 Sentinel-2 B 2022-12-24

24 Sentinel-2 B 2023-01-03

25 Sentinel-2 A 2023-01-08

26 Sentinel-2 A 2023-01-18

27 Sentinel-2 A 2023-01-28

28 Sentinel-2 A 2023-02-27

29 Sentinel-2 A 2023-03-09

30 Sentinel-2 B 2023-03-14

31 Sentinel-2 A 2023-04-08
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Fig.3 The structure of Segformer network
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Fig.4 The refined extraction results of cultivated land
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Fig.5 NDVI temporal curves of crops with different planting structures
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Fig.6 Spectral reflectance curves of different vegetations at key time nodes of crop growth
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Table 3 Confusion matrix for the precision of planting structure classification
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Fig.7 The detailed classification map of crop planting structure in Taixing City
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