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Abstract

The complex dynamic network can be considered as being formed by the mutual coupling of “nodes
subsystem” and “links subsystem”. In this paper, two vector differential equations are first used to
model the two subsystems separately, and the definition of second-order tracking control for the
network is provided. Furthermore, the control objective of this paper is presented. By designing an
appropriate second-order tracking control scheme, the nodes in the network can achieve not only
position tracking but also tracking at the desired speed. Finally, the effectiveness of the proposed
control scheme is validated through a simulation example of a two-link robotic manipulator.
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Figure 1. The mechanical model of the two-link
robotic manipulator
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Figure 2. (a) The state curves q(t) of angles for N robotic manipulators with the control scheme in [22]; (b) The state curves
q(t) of angles for N robotic manipulators with the control scheme in this paper
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Figure 3. (a) The angles tracking error curves e(t) of N robotic manipulators with the control scheme in [22]; (b) The angles
tracking error curves e(t) of N robotic manipulators with the control scheme in this paper
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Figure 4. (a) The state curves ¢(t) of angles velocity for N robotic manipulators with the control scheme in [22]; (b) The
state curves ¢(t) of angles velocity for N robotic manipulators with the control scheme in this paper
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Figure 5. (a) The angles velocity tracking error curves ¢(t) of N robotic manipulators with the control scheme in [22]; (b)
The angles velocity tracking error curves ¢(t) of N robotic manipulators with the control scheme in this paper
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