©
2016 2018

Systenm modglin% of biological photo synthesis and syncronization detection of
cell coupling from the view point of control theory

Matsuo, Takami

3,200,000

Owen SD(System Dynamics) Blasius 4
C02 co2

2
MATLAB/Simulink

CAM CAM
CAM

The mechanism of endogenous circadian photosynthesis oscillations of plants
performing crassulacean acid metabolism (CAM) is investigated in terms of a nonlinear theoretical
model. Blasius et al. used throughout continuous time differential equations which adequately
reflect the CAM dynamics. The model shows regular endogenous limit cycle oscillations that are
stable for a wide range of temperatures in a manner that complies well with experimental data. In
this research, we dealt with the synchronization issues in the coupled cells with the external C02
concentration and the light intensity input. We proposed a coupling model of two cells using
Blasius®s dynamic model and implemented two types of controller. In particular, we focused on the
timing of the pulse in the feedforward controller and show that the performance of the
photosynthesis depends on pulse timing of the feedforward input. Moreover, we proposed a coupling
model of two cells considering the starch transport in plants.
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