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Digital twinning, widely used in fields like
industrial and agricultural engineering, creates
digital replicas of physical systems. When
applied to plant circadian clocks, these digital
twins simulate physiological processes
governed by circadian rhythms. This technology
aids in predicting and optimizing plant growth
and productivity in controlled environments,
such as greenhouses and plant factories
(vertical farms). By understanding key
processes like photosynthesis and nutrient
uptake, researchers can more effectively
manage environmental factors, boosting crop
yields and reducing waste. The integration of
robotics and virtual reality further enhances
these systems, enabling precise automation
and real-time optimization. This presentation
will explore these advancements, with a focus
on mathematical models for controlling
circadian clocks.
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