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Estimating Sliding Parameters of Agricultural Tracked Robot Based on UKF

Jiao Jun' Wang Hongxi’ Chen Yigiong' Chu Gangxiu' Xiao Guang’ Lu Lin'
(1. College of Information and Computer, Anhui Agricultural University, Hefei 230036, China
2. School of Science, Anhui Agricultural University, Hefei 230036, China
3. Institute of Automotive Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; In order to real-time achieve accurate sliding parameters between tracks of a agricultural
tracked robot and ground and improve control accuracy, a dynamics equation and nonlinear measurement
equation of agricultural tracked robot were deduced by analyzing working principle of an agricultural
tracked robot and using dynamics principle. Then an estimation system based on the unscented Kalman
filter( UKF) was designed to estimate the precision pose parameters of agricultural tracked robot. Through
this estimation the system sliding parameters might be reconstructed relying on kinematics analysis, which
couldn’t be directly measured before. The simulation and experimental results suggested that with careful
modeling of agricultural tracked robot, the estimation system was able to provide reliable and high update
rate sliding parameters, which were taken as the basis for accurate control.

Key words: Agricultural tracked robot Unscented Kalman filter Sliding parameters
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Detection of Citrus Fruits within Tree Canopy and Recovery of
Occlusion Contour in Variable Illumination

Lu Jun'? Sang Nong'
(1. State Key Laboratory of Science and Technology on Multi-spectral Information Processing ,
Huazhong University of Science and Technology, Wuhan 430074, China
2. College of Science, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: A method based on color information and contour fragments was developed to identify citrus
fruits in variable illumination conditions in the tree canopy, in order to guide the robots for harvesting
citrus fruits. The color properties of target objects within natural citrus-grove scenes under various light
conditions were analyzed, and a preliminary segmentation was put forward by fusing the Chromatic
aberration information and normalized RGB model. The set of contour fragments was constructed via
detecting the significant edge of Chromatic aberration map of R and B channels. The valid subset was
selected by three parameters of the frament: length, bending degree and concavo-convex geometry
characteristic. The ellipse fitting procedure was done to every frament, and the valid ones were chosen by
the knowledge of fruit shape. The results showed that the occlusion contour were effectively recoveried
under various light conditions using the proposed method, and the relative error of occlusion recovery was
5.34%.

Key words: Matured citrus Variable illumination Detection Occlusion contour recovery



