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Research on Embedded Control of Robot Arm End Pose Based on Effective

Extraction of Environmental Features

ZHANG Qiong, SHI Lei, WANG Yu
(Shaanxi Institute of Mechatronic Technology, Bao’ji 721000, China)

Abstract; In the working environments of flexible robotic arms, there is a non-linear relationship between changes in
lighting and the reflection characteristics of object surfaces. The complex shape and texture features of the object surfaces to
be grasped also exhibit non-linearity, which seriously affects the extraction of environmental features thus leading to low final
control accuracy. To address this issue, a feature extraction method for the working environment is designed by utilizing the
local approximation characteristics and generalization learning ability of the dual RBF neural network. Meanwhile, a pose
controller is designed in an embedded manner to conduct research on embedded control methods for the end pose of flexible
robotic arms. Firstly, use built-in sensors to detect the current pose of the end effector of the flexible robotic arm; Then,
preprocess the collected images of the operating environment of the robotic arm, extract complex and nonlinear environmental
features by using a dual RBF neural network, and as a control objective, determine the task objective through feature matc-
hing. Finally, starting from the current pose and ending at the control target, plan the end effector movement trajectory of
the robotic arm, and determine the pose control quantity based on the deviation between the actual pose and the trajectory
point to achieve pose control. Experimental results show that compared with the pose control method based on inclination

sensors and the pose trajectory tracking control method based on fuzzy logic, for a 1-joint robotic arm as an example, the new
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method reduces the control error of the robotic arm position by 17. 3 mm and 9. 3 mm respectively, and reduces the control

errors of attitude angle by 0. 39° and 0. 17°, respectively; For a 2-joint robotic arm, the control errors of the new method are

reduced by 0. 11° and 0. 06°, respectively. Therefore, the new method significantly reduces the end position control error and

the attitude angle control error of the robotic arm.

Keywords: flexible robotic arm; end control; pose control; dual RBF neural network; nonlinear characteristics; pose

control quantity
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