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predictive modeling, simulation, and robotic execution in a closed loop, with more than 90% localization accuracy
reported in greenhouse operations. For T. hemsleyanum, future development should therefore combine protected
facility propagation with digital traceability, environmental monitoring, automated irrigation and mist control, and
eventually intelligent transplanting and grading, so that cutting seedling production becomes not only standardized
but also scalable, auditable, and less dependent on manual experience.
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