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This project aims to develop an efficient, transferable, and continuously learnable crop parcel
interpretation system to enhance the application value of remote sensing data provided by the
Ministry of Agriculture. Conventional crop classification models operate at the pixel level,
which limits training and inference efficiency and requires frequent retraining when applied

to new regions or seasons. To overcome these challenges, this project adopts a parcel-based



approach and integrates knowledge distillation techniques to build models capable of
incremental learning and rapid fine-tuning. The research focuses on two main aspects: (1)
Multi-crop classification and fine-tuning — developing a highly generalizable teacher model
pre-trained on multiple crop types, and using knowledge distillation to train a lightweight
student model that maintains high accuracy while improving deployability; and (2) Multi-
stage single-crop classification and fine-tuning — creating binary models for key crops such
as rice, corn, peanut, pineapple, and banana, integrating multi-stage feature fusion and
distillation to retain existing knowledge while adapting to new crop patterns. The project will
progressively complete the teacher—student model framework, incremental training strategy,
and cross-regional validation. The expected outcomes include a scalable and adaptive crop
classification system that significantly reduces retraining costs, supporting continuous
development in agricultural monitoring, crop health assessment, and smart farming

decision-making.



