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Abstract

Agricultural imaging ventures often begin with disease classification, but farmers do not purchase accuracy in
isolation. They purchase earlier detection, less unproductive scouting, fewer harmful actions, and accountable
decisions. This study integrates Taiwan's rules for uncrewed-aircraft operations and pesticide application, official
agricultural-labor statistics, and research on plant-disease imaging and domain adaptation. It proposes a service
architecture linking aerial anomaly scouting, standardized close-range inspection, Al triage, expert verification, and
economic decision records. No field images, plants, pathogens, farmer records, or transactions were collected. The
study does not claim that any disease model is commercially validated for Taiwan's rice, tea, or orchard systems.

Three transparent techno-economic scenarios are constructed. All scan frequencies, prices, costs, crop values, event
probabilities, loss shares, actionable-detection shares, mitigation effects, and labor savings are researcher-defined
assumptions. Under the baseline assumptions, annual value per hectare is TWD 1,580 for rice, TWD 13,750 for tea,
and TWD 13,796 for orchards, compared with annual service fees of TWD 3,900, TWD 8,800, and TWD 8,000. These are
neither market estimates nor quotations. They show that low-margin rice scouting may require aggregation through
cooperatives, farmers' associations, contract-farming groups, or service organizations, while higher-value crops may
be more capable of supporting per-hectare fees.

A provider scenario assumes TWD 4.2 million in annual fixed cost and a crop-area mix of 40% rice, 25% tea, and 35%
orchard. Weighted annual contribution is TWD 2,660 per hectare, implying a break-even portfolio of about 1,579
hectares without organization-level fees and 767 hectares with six anchor organizations paying TWD 360,000 per
year each. The preferred initial model is therefore B2B2F rather than direct hardware sales to individual farms. Paid
scale should require cross-domain validation, calibrated abstention and referral, demonstrated incremental
decision value, and an accepted accountability workflow. UAVs identify anomalies, smart glasses support hands-free
inspection, Al triages rather than diagnoses, and regulated pesticide operations remain outside the initial imaging
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