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Figure 1 Random forest modelling framework
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Figure 4 Rice growth status in tillering period
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Figure 6 Growth status of rice during booting period
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Figure 7 Rice growth status at heading and flowering stage
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Figure 8 Rice growth from filling stage to mature stage
8 7R 2023 4F 9 H R & 10 H hf) R =
A AR R BOIR DL O AR A T 2 IR S, B

2 W St A R U PR R B IS 2L ) 52 e
NDVI{#:0.15~0. 3,

B9 &R 20234 10 H M A2 11 H EAy, gk 1K
FERHDR O © 58 U B, B R s R RS AP S & 5
HNDVIEARK, ;i NDVI{E :0. 1~0. 2,

& I“n: 8!

1N ’. cr . :
Ll

B9 BHEMARABRR

Figure 9 Rice planting conditions at harvest stage
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Figure 11 The distribution of rice production from Sheyang unmanned farm of Jiangshu Province in 2023
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Figure 12 Histogram of rice yield distribution from Sheyang

unmanned Farm of Jiangshu Province in 2023
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Rice yield prediction of unmanned farm based on
random forest and remote sensing vegetation index

WANG Jun', WU Zhenwei', JIANG Hai', KE Juan', FOYEZ Ahmed Prodhan?

(1. Jiangsu Lizhuo Information Technology Co. , Lid. , Changzhou 213000, China; 2. Bangabandhu Sheikh
Mujibur Rahman Agricultural University, Gazipur 1706, Bangladesh)

Abstract: In order to ensure national food security and promote sustainable agricultural development, it is crucial to accurately
predict regional rice yield by formulating effective food strategies. While advancemnets have been achieved by integrating
remote sensing data with machine learning technology for yield prediction, a more in-depth analysis of the machine learning
model mechanism and the application of high spatio-temporal resolution data remains necessary. This study utilized Sentinel
and MODIS Normalized Difference Vegetation Index (NDVI) data along with county-level yield statistics from 2023 to
implement a Random Forest (RF) model for predicting yield from county level to pixel level with case study of Sheyang
unmanned farm in Jiangsu Province, and investigated the impact of different features on the model’s learning mechanism. The
results demonstrated that there was a significant correlation between ND VI data and rice yield during the period of August to
October 2023, which is a critical period in the crop phenological cycle. The RF model effectively predicted rice yield at the
county level, with a Root Mean Square Error (RMSE) value of 339. 5 kg /hm*. Furthermore, spatial distribution mapping of
the predicted yields within Sheyang County for 2023 revealed significant heterogeneity, indicating lower yields in marginal
regions and higher yields in central areas ranging from 9 000 to 9 300 kg/hm?. This study not only enhances understanding of
machine learning application and vegetation data in yield prediction but also provides theoretical support for improving model
accuracy and formulating scientific food production strategies.
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