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Vector Machine) . [ {8 73 &1 . DX 38073 % 55 J7 ¥k
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Hu R FHRCR A 52 e P4 ) —Fh 45 & RF JEALFIBEAL
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Fig. 2 HRNet high-resolution network architecture
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%, FFREACE = WD (Weight Decay) & &
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MIoU &
Table 1 MIoU results for DHRFormer using three
optimizers
1%
Adam MIoU {& SGD MIoU {H AdamW MIoU {H
AR
W WD= WD= WD= WD= WD= WD=

0.005 0.01 0.005 0.01 0.005 0.01

2000 63.21 55.43 52.74 47.1 63.83 67.83
8000 68.22 69.36 70.64 73.48 75.21 75.25
16000  75.16 74.06 73.68 74.85 77.95 79.13
20000 7791 78.16 76.27 77.29 79.43 80.35

32 BEFRUXEBNEZHAMENIBERR
S

R T I UEASE IR S A e Ak X 3 2 SR o BT Y
AR, SR o FIRE RN S i )
FEIEAT S, W Deeplabv3+ (Chen 5%, 2018) .
PSPNet (Zhao%%, 2017). HRNet (Sun%%, 2019)
Fl Segformer (Qiu%§, 2022), BALFE 2021 4F42 H
B ISA-Net (Huang 55, 2019) £1 K-Net (Zhang
5, 2021) SrEIREAL . R [EDy A AR AL X 8N
ARD D EERME 2R AT AR ST
DHRFormer J7 ¥ A1 % F H Al 77 3 7€ Fl-score,
mAcc F1 MIoU MUA5 T e mi b B2, 23000 89.81% .
89.37% % 80.35%., .. 5 Segformer X b 43 il 4
T 3.05%, 2.68% M 2.53%; It 2021 4F 4% 1Y
ISA-Net # B $2 55 T 3.46% . 5% M 3.11%; H K-
Net #5153 BTG T 2.6% . 4.8% K 1.8%. HAb,
BZ RF, SVM %544 58 B 1k Fl-score 43 B 3 = T
18.23% #120.51%, 1E MIoU J7 T #2 55 25% LA I .
PR SCBTT P AL T 1 mT DAAT A v v e IR
AR AR X S8 PN B SR B RO JEE
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Table 2 Evaluation of the results of multiple
segmentation methods for building segmentation

accuracy in non—agriculturalised areas

1%
WiReS FT ™% Fl-score mAcc MloU
DeepLabv3+ Resnet101 86.61  84.98 77.60
HRNet HRNetv2-w48 86.46 8777 71.37
ISA-Net Resnet50 8635 8437 77.24
K-Net Swintransformer—tiny 87.21 8457 78.55
PSPNet Resnet50 86.92  85.98 78.05
Segformer VisionTransformer 86.76  86.69 77.82
RF 7158 8229 51.14
SVM 69.30  74.88 53.03

DHRFormer HRNetv2-w48 89.81 89.37 80.35
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Fig. 5 Comparison of segmentation results from different networks
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Fig. 6 Comparison results with traditional algorithm
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Table 3 Evaluation of the precision of ablation test results
1%
i VisionTransformer HRNet-W48 WGy S fR A2 F1 mAcc MIoU
i1 N x x 86.76 86.69 77.82
2 x N x 86.85 88.24 79.97
953 x N N 89.81 89.37 80.35
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Fig. 7 Visualization of class activation maps from ablation experiments
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Fig. 8 Monitoring results of buildings within large—scale cropland non-agriculturalized areas in the study region
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Remote sensing monitoring of cultivated land via integration of
a high—resolution network and a dual-branch structure
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Abstract: Arable land is the basis for ensuring sustainable agricultural development, and rapid and precise monitoring of the nonfarming
behavior of arable land is of great significance to China’s food production and security.

To accurately monitor illegal occupation of cultivated land for non-agricultural construction, this study proposes a novel high-resolution
remote sensing image segmentation method for detecting non-agricultural use of cultivated land, namely the Dilation-enhanced High-
Resolution Former (DHRformer). The model is composed of a high-resolution network and a dual-branch decoder structure, which enhances
the feature representation of non-agricultural buildings through multi-scale fusion and dilation strategies, thereby capturing richer building
detail information. First, a sub-meter-level building sample dataset of potential non-agricultural areas was constructed based on multi-
temporal remote sensing data. Then, the proposed DHRformer model was used to extract buildings within these potential non-agricultural
areas.

Finally, taking the mountainous cultivated land in Hecheng District, Huaihua City as the study area, validation experiments were
conducted using high-resolution remote sensing imagery. The results show that the proposed algorithm achieved improvements in MIoU,
mAcc, and F1-score, with increases of 2.53%, 2.68%, and 3.05%, respectively, compared with the Segformer network.

Therefore, the proposed method demonstrates high practical value in monitoring non-agricultural use of cultivated land, providing
technical reference and theoretical support for the detection of complex non-agricultural activities.

Key words: non-agriculturalization of cultivated land, building segmentation, high resolution network, two-branch decoding structure,
encoder-decoder, high resolution image
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