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Parameters in the model of canopy light distribution
with ray tracing approach

HUANG Fan, LAO Cai-lian” , XIAO Cui-xia
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract  The simulation in distribution of photosynthetically active radiation within plant canopy has a great
significance in studying physiological and ecological processes of plant. Monte-Carlo Ray-tracing(MCRT) model is one of
the most effective models which are based on computer science to simulate the distribution in virtual plant canopy. The
settings of parameters in MCRT model are the key point to improve the reliability of simulation. In order to get the
optimal parameters, we designed a kind of virtual sensor to get the interception ratio for validating the simulated 3D PAR
distribution with MCRT approach. In this paper,we utilized MCRT model to simulate the distribution of photosynthetically
active radiation within tobacco canopy for quantify the impacts of parameters on simulations. Finally, we compared the
results between field measurements and simulations to verify the feasibility of MCRT model. The result of this research
provided with a reference for MCRT's application in simulating the three-dimensional light distribution in crop canopy.
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Table 1  Accuracy of different canopy structure
A i TG 4K T T K/ /mm’ g RECRD)
Item Number of triangles Average area of triangles  Determination coefficient
B 4EEZ Direct structure 6 866 1 600.0 0.720
A H Simplified structure 158 222 6.2 0.986
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