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Estimation of Vehicle States Based on Adaptive Model Particle Filter

Qin Lufang'? Li Wei'? Li Jun’® Cao Jie’
(1. Jiangsu Key Laboratory of Large Engineering Equipment Detection and Control, Xuzhou Institute of
Technology, Xuzhou 221000, China
2. College of Electrical and Information Engineering, Lanzhou Uniersity of Technology, Lanzhou 730050, China)

Abstract: In order to get the accurate and real-time vehicle state variables in running, a new kind of
model adaptive update particle filter method is proposed. The non-Gaussian and non-linear tire noise
vehicle dynamics model is established. High frequency sub-band is used to estimate real-time
measurement noise variance of sensors based on the wavelet transform. The real fitting degree of
observation likelihood function is improved and the degradation phenomenon of particle weight is improved
to a certain extent by the combination of the adaptive auto regression model of the whole vehicle system
state. Virtual experiment based on ADAMS/Car and real vehicle experiment verify the validity of the
proposed method. Experiment results show that the estimation precision and anti-noise performance of the
proposed method are superior to those of the commonly used method, and can satisfy the requirements of
vehicle state estimation.

Key words: Vehicle dynamics State estimation Model adaptive Particle filter
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Directional Adsorption Characteristics of Corn Seed Based on
Fluent and High-speed Photography

Zhao Xueguan Xu Liming Wang Yingbiao Li Chao
(Key Laboratory of Soil-Machine-Plant System Technology, MOA, China Agricultural University, Beijing 100083, China)

Abstract; Directed sowing corn can make the corn growthconsistent, increasing core planting density and
yield of crops. Corn directional sowing tapes was one of the methods to realize the directional seeding. In
order to ensure that seed direction deflection did not occur in the process of adsorption, we designed the
seed adsorption arranging mechanism, and established the mechanical model of joint adsorption of seed.
Software Fluent was used to make simulated analysis of the seed suction airflow field. Taking suction cone
angle, hole spacing, and lateral plate width as three factors, an orthogonal experiment was carried out,
and the directional absorption-arranging of corn seeds was determined. The best suction model parameters
were as following, suction cone angle was 60°, hole spacing was 1. 5 mm, lateral plate width was 4 mm,
and air velocity was 6 ~8 m/s.

Key words: Corn seed Directional sowing Vacuum suction Absorption property Fluent Simulation



