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Bilateral Control Strategy of Steer-by-wire System Using Force
Control and Position Deviation Feedback

Zheng Hongyu Wang Xiang Zong Changfu Chen Guoying He Lei
(State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130025, China)

Abstract; Since the unnatural road feel reactive torque was created by the variable steering ratio of
vehicle steer-by-wire ( SBW) system, a dynamic model was established to analyze the structure and
dynamic characteristic of SBW system. In order to eliminate the coupling of steering angle and road feel
torque, a bilateral control method called steering torque deviation and angle feedback was proposed,
which referred to tele-presence technology of teleoperation robot by bilateral control method. The closed
loop control strategies were described to guarantee the rapid performance and stability of SBW system by
road motor and steering actuator motor. The effectiveness was experimentally verified using an
experimental car. The results showed that the control strategies enhanceed the tracking accuracy of
steering angle and improveed the vehicle handling.

Key words: Steer-by-wire Bilateral control strategy Force control and position deviation feedback
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3D Reconstruction of Agriculture and Forestry Crops

Liu Gang' Si Yongsheng’ Feng Juan®
(1. Key Laboratory of Modern Precision Agriculture System Integration Research, Ministry of Education,
China Agricultural University, Betjing 100083, China
2. College of Information Science and Technology, Agricultural University of Hebei, Baoding 071001, China)

Abstract: 3D reconstruction of agriculture and forestry crops plays an important role in the studies on the
biological characteristics of the crop, canopy light distribution and agricultural robot applications.
Structures of crops are complex. Fast and accurate three-dimensional reconstruction of the crop is a
challenging task. Crop 3D reconstruction methods have caused extensive concerns in the relevant field of
study. This paper reviewed the methods of 3D reconstruction of agriculture and forestry crops. According
to the technology and core device used, those methods are divided into four categories, rule-based
method, image-based method, scan-based method and method based on 3D digitizer. According to this
classification, the hardware of the various methods and applications in agriculture and forestry crop 3D
reconstructions were summarized and described and the advantages and disadvantages of different methods
were analyzed and compared. Finally, the development trend of the crop reconstruction was discussed.

Key words: Crop 3D reconstruction Review



