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Abstract: High-resolution large-scale Normalized Difference Vegetation Index (NDVI) is an important parameter for
assessing crop growth, and obtaining high-quality NDVI data is of great significance for agricultural remote sensing. To
address the need for generating high spatiotemporal resolution NDVI data using time-series Landsat 8 and Sentinel-2 data,
this study constructs a temporal super-resolution model for NDVI data generation (Temporal Super-Resolution Network,
TSRNet). Based on an encoder-fusion-decoder architecture, the model employs a temporal attention mechanism to calculate
the feature contribution of each time step, capturing dependencies across multiple temporal phases. Additionally, a spatial
enhancement module integrating channel attention, spatial attention, and global attention is designed to achieve multi-level,
multi-scale feature enhancement. By balancing the contribution of temporal features and multidimensional enhancement of
spatial features, TSRNet significantly improves the accuracy of spatiotemporal feature extraction. It can generate NDVI data with
quality consistent with that extracted directly from high-resolution images, better preserving the variation trend of the original
NDVI data and effectively retaining crop phenology information. Three models—HighResNet, UTAE, and TR-MISR— are
selected for comparison. Experimental results show that TSRNet outperforms the compared models in metrics such as R?, PSNR,
SSIM, indicating its significant advantages in spatiotemporal feature extraction and image detail reconstruction.
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Fig. 1 Schematic diagram of the study area
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Table 3 Experimental scheme

I il i NDVI 4] Sentinel-2 5415 i 1]
Experiment number Period Time of reconstructed NDVI images Time of Sentinel-2 images
1 FENW 3.5.3.14.3.30.4.9.4.19 3.10.3.30.4.19
2 FEH W 5.1.5.14,5.17.6.3.6.10 5.5.5.17.6.5
3 HF K 6.15.6.20.7.8.7.18.9.6 6.17.7.11,9.16

T 2 PSRRI 50 2023 4F
Note: The data in the table are for the year 2023.
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Table 4 NDVI temporal variation evaluation index

S B4,
Experimental Model name RMSE MAE R?
group
TSRNet 0.016 0.012 0.950
S HighResNet 0.035 0.034 0.858
Experiment 1 TR-MISR 0.045 0.044 0.744
UTAE 0.094 0.086 0.302
TSRNet 0.029 0.022 0.876
S 2 HighResNet 0.064 0.066 0.780
Experiment 2 TR-MISR 0.048 0.046 0.827
UTAE 0.078 0.074 0.409
TSRNet 0.022 0.019 0.928
S 3 HighResNet 0.069 0.064 0.822
Experiment 3 TR-MISR 0.072 0.068 0.792
UTAE 0.092 0.088 0.570
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Fig. 9 Super-resolution comparison results
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Table 5 Evaluation metrics of different models

FEA 4, PR Z5Hg AR IR 5L
Model PSNR SSIM
TSRNet 26.960 0.903
HighResNet 25.510 0.855
UTAE 22.680 0.687
TR-MISR 25.450 0.847
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