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Discrete-time H-infinity robust active queue management scheme for
uncertain TCP flow model
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(School of Automation, Nanjing University of Science and Technology, Nanjing Jiangsu 210094, China)

Abstract: Considering the problem of congestion control for the time-varying and uncertain TCP/IP network, we pro-
posed a novel discrete-time robust active queue management (AQM) scheme based on H-infinity feedback control for the
TCP flow model with link capacity disturbance and parameter uncertainties simultaneously. In this method, the bandwidth
occupied by short-lived connections is treated as the external disturbances, and the effect of both delay and parameter un-
certainties is taken into account for the TCP/AQM system model. By using Lyapunov stability theory and LMI techniques,
we propose a discrete-time robust H-infinity AQM controller to guarantee the asymptotic stability and robustness of the
queue length response of a router queues. Finally the NS-2 simulation results demonstrate effectiveness of the proposed

method.
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Fig. 1 Single-bottleneck network simulation topology
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Fig. 2 Queue length response under time-varying flows for AQM algorithms

5 458 (Conclusions)

SRR BAT 2 BOA e PR I e R
PN I TCP/AQM AR i A, $2 i T —Fh 5k T Hoo
1 25 S R AQMEZE i 5 (DHRC) e il /772, #
W UER] T iZ 07 W T ARAIE P S R G i R e Ho
JEA T I H PEREFR AR, 1 B 45 TR WIE M 4% S 4L
A S ATAEBE M IS, %R B AT KA A8
Fea s PRI

2% C#k(References):

[1] FLOYD S, JACOBSON V. Random early detection gateway for con-
gestion avoidance [J]. IEEE/ACM Transactions on Networking, 1993,
1(4): 397 - 413.

[2] FLOYD S, GUMMADI R, SHENKER S. Adaptive RED: an algo-
rithm for increasing the robustness of RED’s active queue manage-
ment [DB/OL]. http://www.icir.org/floyd/red.html.

[3] TANLS,ZHANG W, PENG G, et al. Stability of TCP/RED systems
in AQM routers [J]. IEEE Transactions on Automatic Control, 2006,
51(8): 1393 — 1398.



228 oW w5 N A 3530 &

[4] KIM W J, LEE B G. FRED-fair random early detection algorithm for [13] MANFREDI S, DI BERNARDO M, GAROFALO F. Design valida-
TCP over ATM networks [J]. Electronics Letters, 1998, 34(2): 152 — tion and experimental testing of a robust AQM control [J]. Control
154. Engineering Practice, 2009, 17(3): 394 — 407.

[5] FENG W, SHIN K, KANDLUR D, et al. The blue active queue [14] BIGDELI N, HAERI M. CDM-based design and performance evalu-
management algorithms [J]. IEEE Transaction on Networking, 2002, ation of a robust AQM method for dynamic TCP/AQM networks [J].
10(4): 513 —528. Computer Communications, 2009, 32(1): 213 — 229.

[6] ATHURALIYA S, LOW S H. REM: active queue management [J]. [15] BARRERA I D, BOHACEK S, ARCE GONZALO R. Statistical de-
IEEE Transactions on Networking, 2001, 15(3): 48 — 53. tection of congestion in routers [J]. Signal Processing, 2010, 58(3):

[7] HOLLOT C V, MISRA V, TOWSLEY D, et al. On designing im- 957 -968.
proved controllers for AQM routers supporting TCP flows [C] //IN- [16] CHAVAN K, KUMAR R G, BELUR M N, et al. Robust active queue
FOCOM 2001, 20th Annual Joint Conference of the IEEE Computer management for wireless networks [J]. IEEE Transactions on Control
and Communications Societies Proceedings. Alaska: IEEE, 2001: Systems Technology, 2011, 19(6): 1630 — 1638.

1726 - 1734. [17] 3%, BREL, #7IHE. Sha s R ol BAAIE B0 U], mhEit S

[8] HSIDER A, SIRISENA H, PAWLIKOWSKI K. PID based conges- R, 2010, 27(8): 971 - 978. o S
tion control algorithms for AQM routers supporting TCP/IP flows [J]. (WANG Ping, CHEN Hong, YANG Xiaoping. Dynamic matr%x a?tlve
IEICE Transactions on Communications, 2004, 87(3): 548 — 555. queue management algorithm [J]. Control Theory & Applications,

2010, 27(8): 971 —978.)

[91 PETERSEN I R. A stabilization algorithm for a class of uncertain
liner system [J]. System and Control Letters, 1987, 8(3): 351 — 357.

[10] LOW H S, PAGANINIF, DOYLEJ C. Internet congestion control [J]. ,T/F %_ ng— 41\:

(11]

[12]

IEEE Control System Magazine, 2002, 22(1): 28 —43.

ZHENG F, NELSON J. An H., approach to the controller design of
AQM routers supporting TCP flows [J]. Automatica, 2009, 45(3): 757
-763.

MAHDI ALAVI S M, HAYES MARTIN J. Robust active queue man-
agement design: a loop-shaping approach [J]. Computer Communi-
cations, 2009, 32(2): 324 — 331.

BN (1970-), 5, Befz, WEFUT 1) K P I ZE il o 2t 4

ARG 5% Ag ), E-mail: njust.zc@yahoo.com.cn;

TRt
R X £

(1987-), 5, Wi-HREFTAE, BEFTIT 10 W 2 4 2842 1
(1963-), 5, Hifz, LA 0, BFFTT 1) 4 P 2420

B REFE R R g AR IR AR 2.



