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State-feedback constrained H-infinity control for
active queue management

WANG Ping, YU Hong-chang, LIU Qi-fang , CHEN Hong!
(Department of Control Science and Engineering, Jilin University, Changchun Jilin 130025, China)

Abstract: We propose a robust active queue management (AQM) algorithm based on constrained H-infinity control
for the Internet system with time-delay, complex variations and physical constraints. Firstly, the available link bandwidth
is modeled as a nominal constant value, which is known to the link, plus a time-variant disturbance, which is unknown.
Furthermore, the double-ellipsoid method is used to translate time-domain hard constraints into LMI conditions. Then,
the problem of AQM algorithm can be converted into the disturbance attenuation problem of constrained systems, and
the controller is designed using constrained H-infinity control theory. By solving an optimization problem with a set of
linear matrix inequalities, we obtain the state feedback gain. The results show that the proposed approach is robust against
the disturbance caused by the link capacity. The transient response and tracking capability of the proposed approach are
superior to that of the RED and PI controller. The effectiveness of the proposed approach is validated via simulations in

MATLAB and NS2 (network simulator, version 2).
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1 5|3 (Introduction)

L5\ # M (active queue management, AQM)
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7 1E W 2 B (1), B S H K n = 120, Cp =
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K, = [1.5483 0.0242 0.5508], 11k 7k fiE 45 bry., =
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4.1 MATLAB fj 5 4} HT(MATLAB simulation
analysis)
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Fig. 3 Buffer queue length comparison
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4.2 NS245 H43H1(NS2 simulation analysis)
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5 %5 (Conclusions)
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