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Dynamic modeling and design of
second-order sliding-mode controller for arm of roadheader robot

LING Rui, CHAI Yi
(College of Automation, Chongging University, Chongging 400030, China)

Abstract: According to the cutting techniques and the structure characteristics of a roadheader robot, we present a
dynamic model for its arm and develop for the arm a MIMO control system which is an extension of a second-order
sliding-mode control system(2-SMC) based on the finite-state machine. This control system drives the sliding-variable
and its derivative to approach zero in a finite time interval without using a rate observer, thus reducing the chattering
phenomenon and improving the control accuracy. The proposed MIMO 2-SMC has been applied to the arm control of a
roadheader robot. Simulation and experiment show the validity of the proposed algorithm.
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2 A E 2B (Dynamic model of the arm of

roadheader robot)
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Fig. 1 Roadheader robot
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arm swing)
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Fig. 2 Horizontal motion schematic diagram of the arm in

vertical view

2.2 #EE Y M B K B (Dynamic model of the

arm portrait)
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Fig. 3 Vertical motion schematic diagram of

the arm in side view

2.3 FEVE 2 m 4B (Dynamic model of arm
flex)
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Fig. 4 Radial motion schematic diagram of the arm in

vertical view
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Wit (Design of MIMO second order sliding
mode controller for arm of roadheader robot)
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Fig. 5 Finite state machines based control strategy
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sliding mode control)
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Fig. 6 Control strategy for horizontal motion
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Fig. 7 Control strategy for vertical motion
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Fig. 8 Control strategy for radial motion
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Table 1 Controller parameters
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Fig.9 Angle track for horizontal motion of the arm
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Fig. 10 Angle track for vertical motion of the arm
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Fig. 11 Length track for radial motion of the arm
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Fig. 12 Motion trace of the arm in 3D space
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5 s2E6 25 B (Experiment result)
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Fig. 13 Experimental setup
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Table 2 Second order sliding mode controller
parameters in experimental system
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