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Abstract: In order to fully exploit the time-series information and trend information of time-series
remotely sensed parameters and further improve the yield estimation accuracy of winter wheat, vegetation
temperature condition index ( VTCI), leaf area index (LAI) and fraction of photosynthetically active
radiation (FPAR ), which were closely related to the growth and development of winter wheat, were
selected as remotely sensed parameters, and a neural network was constructed based on variational mode
decomposition (VMD) and gated recurrent unit (GRU). The VMD algorithm was applied to decompose
each remotely sensed parameter series into multiple sets of intrinsic mode function (IMF) components,
and the IMF components that were highly correlated with the original remotely sensed parameter series
were selected for feature reconstruction, and the reconstructed features were used as the input of the GRU
network to develop a combined model for yield estimation of winter wheat. The results showed that the
VMD — GRU model for yield estimation had a coefficient of determination of 0. 63, root mean squared
error of 448. 80 kg/hm”, and mean relative error of 8. 14% , with a highly significant correlation level
(P <0.01), and its accuracy was better than that of the single model for yield estimation, indicating that

the combined model for yield estimation can extract multi-scale and multi-level features of non-stationary

Wk H . 2023 -06 —22 & H #]. 2023 -07 - 16

E&£TH: HEARRFEETH (42171332)

EEB N : WEH(1999—) ,F Wi+ 4, £~§?M$’”‘EL’£ HAEAL i B 5, E-mail : fengwei_guo@ 163. com
BEMEE: EWR(1965—) 5, 802, 11, BN it E&H?—Z?lk*ﬂﬁuﬁﬁﬁﬁn E-mail : wangpx@ cau. edu. cn



%13

S %, HTEREZSEAM VMD - GRU Y4 /N4 B 7= il 165

time series and fully explore the internal linkage between remotely sensed parameters in each growth stage

of winter wheat to obtain accurate yield estimation results and improve interpretability of model for yield

estimation.

Key words: winter wheat; yield estimation; variational mode decomposition; gated recurrent unit;

remotely sensed parameter
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Fig. 1  Geographical location of study area and crop planting areas
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Fig.5 Regression analysis of actual yields and estimated yields
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Fig. 6 Regional yield estimation of winter wheat in Guanzhong Plain from 2016 to 2022
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