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Inverse—model Control for Free—floating
Space Flexible Robotic Manipulators Based on Neural Network
Hu Xiaoping Zhang Wenhui Ji Xiaoming
Lishui University, Lishui, Zhejiang, 323000
Abstract: Trajectory tracking problems of free—floating space flexible manipulators were studied.
A neural network inverse — model control algorithms based on improved Kalman filtering algorithm
was proposed herein. A nonlinear dynamics model was established, and then its control law based on
the augmented variable input method was designed;feedforward neural network with good approxima-
tion ability was used to compensate adaptivety the unknown nonlinear inverse model. Kalman filtering
algorithm was designed to ensure network weights online real —time adjustment, system error func-
tion was provided by PID controller. Simulation results show that the proposed control scheme is ef-
fective and has high value of engineering applications.
Key words: neural network; Kalman filtering algorithm;flexible manipulator;inverse— model con-

trol;trajectory tracking
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Multi— objective Topology Optimization of a Mining Dump Truck Frame
Jiang Jinxing' Gu Zhengqi'? Mi Chengji' Wang Yutao' Zan Xiaolei!
1. State Key Laboratory of Advanced Design and Manufacture for Vehicle Body, Hunan University , Changsha,410082
2. Hunan University of Technology,Zhuzhou, Hunan,412007

Abstract; In order to guide the structural design and optimization of frame of a first domestic min-
ing dump truck, the local failure or damage of this component were concerned, which was due to terri-
ble running road and overweight. Based on SIMP (solid isotropic material with penalization) method
and variable density method,topology optimization of frame was studied, where both the stiffness and
first— order frequency were regarded as optimization objectives under multiple loading conditions.
Compromise programming method was utilized to define multi—objective topology optimization func-
tion of multi—stiffness and frequencies. Compared with stiffness and frequency of original frame,it is
shown that the performances of optimized structure are definitely improved. Which is extremely help-
ful to design and optimize frame of mining dump truck so that it is able to work well under terrible sit-
uation.

Key words: mining dump truck; variable density; topology optimization; multi— objective; com-
promise programming
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