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Han Hao' Feng Ziyi

Abstract ; Large-scale agricultural land classification mapping plays an irreplaceable role in ensuring food
security, optimizing irrigation management, protecting the ecological environment, supporting the
construction of high-standard farmland, and promoting the sustainable development of agricultural
resources. However, the limited spatial resolution of freely available satellite data (e. g. , Sentinel —2)
hinders precise field-level observation, while high-resolution imagery remains costly. The potential of 16 x
super-resolution ( SR) reconstruction to overcome this limitation was investigated. High-magnification
multi-scale progressive growing generative adversarial network ( HM — PGGAN ), a novel network
integrating multi-scale progressive generation and attention mechanisms, was proposed to enhance the
structural fidelity of high-magnification SR reconstruction from Sentinel —2 data. The research evaluated
not only the classification improvement from SR-reconstructed imagery but also the synergistic effect of
combining it with GLCM-based texture features, using both support vector machine (SVM) and random
forest (RF) classifiers. Comparative experiments on typical land cover types (roads, buildings, bare
soil) showed that 16 x SR reconstruction with texture features boosted the overall classification accuracy
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(OA) for downsampled 40 m Sentinel —2 imagery from 95.45% (SVM) and 96. 76% (RF) to 98. 19%
(SVM) and 98.16% (RF). In a cross-platform SR experiment, OA was improved from 77.79%
(SVM) and 78.50% (RF) to 93.28% (SVM) and 93.77% (RF). The results demonstrated that

while both SRR and the integration of texture features as ancillary spatial information enhanced

classification accuracy, the responses varied significantly across different land cover types. The research

result can provide a novel technical pathway for high-precision remote sensing classification of agricultural

planting areas.

Key words: super-resolution reconstruction; generative adversarial network ; planting area classification ;

cross-platform image reconstruction
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Fig.4 High-magnification super-resolution reconstruction effects for satellite imagery
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Tab.5 Results of cross-platform super-resolution

reconstruction
J7i: Z50 SSIM  PSNR/dB UIQ
Bicubic 0. 851 38.178  —0.045
ESRGAN 0.970 44.501 0. 098
PGGAN g 0.972 44. 832 0.123
Res — PGGAN 0.978 45.773 0.154
HM - PGGAN 0. 980 46. 160 0.256
Bicubic 0. 851 37.280 0.021
ESRGAN 0. 836 35.209 0. 049
PGGAN GRS 0.844 36.010 0. 067
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Fig.6 Classification results of SVM and RF algorithms under high-magnification

super-resolution reconstruction of satellite images
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Tab. 6 Classification results using inter-satellite

super-resolution images %
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Fig.8 Classification results of SVM and RF algorithms under cross-platform high-magnification

super-resolution reconstructed images
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Tab.8 Sensitivity analysis of texture window size on classification accuracy %
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