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Plant _growth instability originated from disturbance of circadian rhythm and
optimization of nonparametric cultivation environment
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The aim of this study was to elucidate the amplification of noise and
instability within plant organisms in the advanced automation of plant production systems and to
establish stability in automatic control. This research focused on three main aspects: (A)
Development of a new technology to reduce instability through non-parametric cultivation environment

optimization, (B) Establishment of mathematical and informatics foundations (mathematical models of
multiperiodicity and instability), and (C) Elucidation of physiological mechanisms (clarification
of the physiological mechanisms of growth instability). As a result, we achieved: (A) A theory of
growth instability due to circadian rhythm disruption based on an improved production flow
mathematical model in mass-production artificial light plant factories, (B) Development of a digital
model for VR-operated robots, and (C) Development of a coupled model of growth and circadian

clocks.
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