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Decoupling control of parallel flexible cable driven robotic arm
in the Internet of Things environment

PAN Yujian' , ZHANG Zhaogi’

(1 Beijing Zhongguancun Aerospace Innovation Park Technology Development Co. , Ltd. , Beijing 100190, China; 2 School of
Communications and Information Engineering, Chongqing University of Posts and Telecommunications, Chongqing 400065, China)

Abstract; There is a coupling problem between rigid body and work line tracking in the IoT networking environment for robotic
arms. To improve the asymptotic tracking accuracy, a control law design method for parallel flexible cable driven robotic arms based
on cross coupling and sliding mode variable structure decoupling control is proposed. The paper constructs a simplified dynamic
model and spatial state equation for a parallel flexible cable driven robotic arm, and uses the sliding mode adaptive iteration method
to construct an iterative learning controller for disturbance suppression of the robotic arm in the Internet of Things networking
environment. Based on the tracking curves of multiple sets of driving effects during the single axis action of the robotic arm, a multi
static model for decoupling control of the robotic arm is constructed. Combined with the analysis of preset performance parameters,
the cross coupling control method is adopted to achieve complete continuous kinematic transformation and parameter dynamic
calculation of the robotic arm. On the basis of the sliding mode controller, an adaptive integral term is introduced to construct a
variable structure sliding mode control to achieve decoupling control of the parallel flexible cable driven robotic arm in zero gravity
environment. The simulation test results show that the control algorithm can effectively achieve accurate calculation of the working
pose parameters of the robotic arm, and the stability of the end effector pose tracking is good.
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Fig. 1 Model for determining the coordinate system of robotic arm
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Fig. 2 Parameter stability tracking control results
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