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Studies on Non-destructiveoptical Method for Predicting
Above-ground Biomass of Individual Rice Plant
based on Visible Light Imaging
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Abstract : Above-ground biomass is an important parameter for studying rice growth. The traditional measuring method
is labor-intensive and time-consuming. This paper proposed a modified method based on biomass estimating modle by
image analysis, and compared its performance at tillering stage and elongation stage. This proposed model using the
average of multiple side views projected area and top view projected area had a better prediction performance than the
models using single side view projected area. With the determination coefficient (R*) of 0.93 and mean relative error
(MAPE) of 9.26% , the new model was better than the others. The result also showed that the biomass predictive
effects depended on the length of rice plant growth stage.
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Fig.1 Schematic diagram of the system for

image acquisition.
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Table 1 Statistics and estimated parameter values for the models at attillering stage.
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Table 2  Statistics and estimated parameter values for the models at atelongation stage.
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Table 3 The MAPE and RMSE of the prediction.
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3 13.15 11.00 1.18 3.30
5 10.71 10.62 1.00 3.07
7 9.26 9.82 0.93 3.01
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Fig.3 The relationship between estimated and observed biomass for rice plant.
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A~C;Tillering stage; D~F:Elongation stage. The dotted line is zero intercept linear fitting equation of the estimated and observed value.
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Fig.4 The differences of the maximum and the minimum projected area for each plant.
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