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Design of an air-suction precision maize metering
device based on the XGBoost algorithm

Liu Haiyang, He Huibo, Li Huaying.

Peng Xingyu, Jiang Shuai, Zhu Youdiao
College of Engineering and Technology , Southwest University , Chongqing 400715, China

Abstract: To address the issue of seed filling stability in high-speed air-suction precision maize seed mete-
ring devices, this study proposes a novel cone-shaped seed metering plate incorporating rectangular
grooves, inclined boss-shaped holes, and curved seed agitation grooves. The discrete element method
(DEM) simulation was employed to analyze seed population distribution, adsorption stability, and filling
performance, and bench tests were conducted to validate the design’s effectiveness. The results indicated
that the proposed seed metering plate significantly optimized seed adsorption posture while reducing the
multiple-seeding rate and miss-seeding rate. Furthermore, an XGBoost machine learning model was intro-

duced to develop a predictive model for seed filling quality based on experimental data, enabling accurate
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prediction of the qualified-seeding rate, multiple-seeding rate, and miss-seeding rate while optimizing
seeding parameters. The optimal operating parameters were determined to be a working speed of 10 km/h
and a negative pressure of —5 kPa, under which the qualified-seeding rate reached 92. 8%, the multiple-seeding
rate decreased to 2. 6% , and the miss-seeding rate dropped to 4. 6%. This study provides theoretical support and
technical reference for the optimization of high-precision and high-speed air-suction maize seed metering devices.

Key words: maize; air-suction seed-metering device; discrete element method simulation; XGBoost predic-

tion model
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