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Paddy field classification using deep learning integrated with
high-resolution orthoimage and 360° panoramic photos
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Abstract

Rainfall in Taiwan is significant spatial and temporal variability, with precipitation
during the wet season ranging from 1.5 to 9 times that of dry season. As a result, water
resources must be managed through comprehensive and strategic planning. And paddy rice
cultivation accounts for approximately 38.8% of the Taiwan national total water usage,
making the area of rice cultivation a critical factor in irrigation planning. Currently,
agricultural surveys in Taiwan rely on field investigators who record crop types and areas
manually using printed maps during on-site visit. Collected data are then entered into the
agricultural situation information system and reported to local governments and the
agriculture and food administration for statistical analysis. However, this approach is
inefficient by modern standards.

This study proposes an Artificial Intelligence (Al) deep learning model for paddy field
classification, developed using high-resolution orthoimage and 360° panoramic photos of
rural roads. The orthoimages were captured by UAV, while the 360° panoramic photos were
collected using a GoPro Max mounted on a motorcycle, capturing one frame every two
seconds. Paddy field Al model was fine-tuned on high-resolution orthoimage of rice fields
using the Low-Rank Adaptation (LoRA) method based on Meta Al's pretrained Segment
Anything Model (SAM). When applied to the Guandu Plain, incorporating both
high-resolution orthoimage, 360° panoramic photos, and parcel map from the ministry of
agriculture, the model achieved an F1 score of 0.95.

To further enhance the efficiency of on-site investigations, a separate Al model was
developed specifically for interpreting paddy fields from 360° panoramic photos. This deep
learning model leverages transfer learning using paddy field 360° panoramic photos on the
pretrained object detection model DINO. After photos were collected during field surveys, the
model enables automatic identification and annotation of paddy fields, achieving an
interpretation accuracy of 0.80. This study demonstrates the integration of Al technologies
into the agricultural water resource management domain, resulting in a more efficient method
for collecting field information for irrigation planning.
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