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Abstract

Agricultural drones can rapidly image an entire field, but detecting spatial differences is not equivalent to diagnosing
their agronomic causes. This working paper develops a falsifiable and reproducible minimum viable protocol for
DJI-based rice scouting in Taiwan without presenting product specifications as field performance. It synthesizes DJI
first-party documentation, current Taiwan Civil Aviation Administration and Ministry of Agriculture rules, and
peer-reviewed research on rice multispectral sensing, ground truth, model transfer, and spatial cross-validation available
through 3 August 2026. This is an evidence synthesis and prospective protocol. No aircraft has been purchased or flown
for this study, and no field imagery, plants, farmers, transactions, accuracy outcomes, yield gains, input savings, labor
savings, or return-on-investment observations are reported.

DJI Mavic 3 Multispectral (Mavic 3M) is selected for the first validation round after a task-specific comparison with Matrice
4E and Matrice 4T. The selection is not a brand endorsement or product ranking. The protocol requires co-registered 20
MP mechanical-shutter RGB imagery and four 5 MP green, red, red-edge, and near-infrared bands. Matrice 4E is better
aligned with RGB mapping, while Matrice 4T can support exploratory thermal anomaly work, but neither provides the
same dedicated four-band crop-reflectance configuration. Official ideal flight time, RTK capability, and area-per-flight
claims are not treated as Taiwan field capacity, achieved positional accuracy, or economic performance. The aircraft is
not assumed to be rainproof.

The prospective MVP includes four independent rice fields and 20 preselected, spatially balanced fixed 2 by 2 m plots per
field, yielding 80 independent spatial units. UAV and ground observations are paired at tillering, panicle initiation or
booting, and heading. The plan contains 12 primary field-flights and eight same-day back-to-back repeats, for 20 planned
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field-flights. At every plot visit, 15 SPAD readings are summarized by the median, producing 240 plot-date
repeatedobservations and 3,600 planned leaf readings. SPAD is explicitly treated as a chlorophyll proxy, not plant
nitrogenconcentration. Before viewing UAV index maps, a blinded ground team records plant height, canopy cover,
threesoil-moisture readings, close-range RGB images, lodging, and visible anomalies. Five independent geometric
checkpointsper field are reserved for validation and cannot be used as ground control or reconstruction optimization.

Four prespecified approaches are compared: a field-stage mean baseline without imagery, RGB-only, multispectral, and
combined models. Leave-one-field-out validation and within-field spatial block validation are required; random pixel
splitting is prohibited. Go/no-go gates include at least 95% data completeness, horizontal RMSE no greater than 0.20 m at
independent checkpoints, a lower 95% confidence bound of at least 0.75 for same-day vegetation-index repeatability, at
least 10% lower held-out-field MAE than the naive baseline, and at least 10% lower held-out MAE for multispectral or
combined models than RGB-only. Disease-classification metrics are not computed unless at least 30 independent
positive and 30 independent negative units are available. These thresholds are investigator-defined prospective decision
rules, not achieved results or DJI guarantees.

The minimum viable product is limited to relative anomaly ranking, ground-check prioritization, quality records, and
explicit stop rules. It is not automated disease diagnosis, nitrogen assessment, irrigation prescription, or pesticide
application. Credibility must accumulate from specifications and literature to preregistered design, single-season pilot
evidence, and cross-season external validation. This version completes only the first three levels; any future field data
must be released as a new version rather than retrofitted into the present design as if already observed.
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