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Abstract

UAV plant-disease detection often conflates two different tasks: locating an optically anomalous canopy and identifying
the pathogen responsible for that anomaly. Multispectral and RGB imagery can support the former, whereas the latter
remains confounded by drought, waterlogging, nutrient imbalance, insects, chemical injury, lodging, cultivar,
phenology, shadow, and sensor-domain shift. This study therefore develops an abstention-aware minimum viable
model for human-review prioritisation rather than autonomous diagnosis, using rice bacterial leaf blight (BLB)
screening as the first bounded target.

Three layers of work are completed. First, the public BLB UAV Dataset is audited. Figshare version 3 is licensed CC BY 4.0
and points to D1, D2, and D3 datasets, each containing 1,299 training, 277 validation, and 281 test images with masks.
One deterministic D1 image-mask pair, the class dictionary, and the source notebook were locally inspected. The image
contract is 256 X256 X 5 float32 with B/G/R/RE/NIR band order. The common G/R/RE/NIR bands define the Phantom 4
Multispectral-to-Mavic 3M transfer interface. Second, the study implements 18 auditable RGB-multispectral features, an
L2-regularised logistic model, field-flight-date group splitting, quality and out-of-distribution gates, dual-threshold
abstention, a JSON model card, and inference receipts. Third, a deterministic six-field synthetic fixture verifies the
complete data, training, loading, inference, and fail-closed paths while forcing model status to RESEARCH_ONLY.

The result is not evidence that Mavic 3M can already diagnose BLB in Taiwanese fields. It is an executable engineering
foundation with explicit promotion gates: raw DN processing and radiometric correction, vignetting and distortion
correction, sunlight normalisation and inter-band registration; independent ground inspection and plant-pathology
reference standards; group splitting before patch extraction; and external testing across fields, dates, cultivars, and
seasons. Until those gates are passed, outputs remain reviewable optical disease-suspect zones only.

Keywords: DJI Mavic 3M; UAV multispectral imagery; rice bacterial leaf blight; disease-suspect screening; cross-sensor
transfer; abstention; spatial leakage; reproducible research.
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