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Biomass Estimation Using GA-BP Neural Network Based on UAV Images

YANG Fuqin', LI Tianchi', FENG Haikuan®, XIE Peng', CHEN Chao', GAO Leilei'
(1. College of Civil Engineering, Henan University of Engineering, Zhengzhou 451191, China;

2. National Engineering Research Center for Information Technology in Agriculture, Beijing 100097, China)

Abstract: Fast and accurate monitoring of winter wheat biomass is of great significance for winter wheat field
management and yield prediction. In this paper, based on the UAV ( Unmanned Aerial Vehicle) digital images
and corresponding biomass data of winter wheat at flowering stage in 2015, three winter wheat biomass estimation
models are constructed by integrating correlation coefficient ( Irl), gray correlation analysis (GRA), projection
variable importance ( VIP) and genetic algorithm ( GA) neural network ( BP). Results show that the R* for the |
rl-GA-BP, GRA-GA-BP, and VIP-GA-BP models are 0.753 9, 0.689 8 and 0.704 4 respectively. RMSE for
three models are 763.3, 908.8 and 836.9 kg/hm’ respectively, and MAPE for three models are 10.31%,
15.65% and 12.55% respectively. | r| —GA-BP has better predicting ability for winter wheat biomass than
GRA-GA-BP and VIP-GA-BP, which can reflect the spatial distribution of winter wheat biomass after

visualization and provide technical support for winter wheat growth monitoring.
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r=b 0.741 1" NDI 0.701 3" *
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