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Abstract
The current pedagogical approach in agricultural education, characterized by traditional lecture-
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style classroom teaching, often lacks an intuitive experiential component. Conversely, laboratory
or on-site instruction necessitates high resource conditions and tends to be both time-consuming
and labor-intensive. To address these challenges, this paper proposes a novel method that employs
generative digital crops to establish a low-cost and immersive teaching environment, thereby en-
hancing the educational experience in agricultural courses. This innovative approach leverages two
advanced deep learning architectures: the transformer model and the diffusion model. These tech-
nologies are utilized to simulate various stages of crop growth and generate corresponding high-
quality images of crops. The method effectively replicates the developmental process from seeds to
maturity while allowing for control over different aspects of crop growth through diverse perspec-
tives. This enables observation of the shape, physiological structure, and growth mechanisms of
crops from both macro and micro viewpoints. The efficacy of this teaching methodology has been
validated through the construction of three representative demonstration processes involving dig-
ital crops: rice, chili peppers, and grapes.
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Figure 1. Steps of generative digital rice planting video
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Figure 2. Generative digital crop planting video
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Figure 3. Generative digital chemical molecules
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