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Active queue management algorithm with
dynamic matrix control
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Abstract: We propose a novel active queue management algorithm based on the dynamic matrix control(DMAQM) for
the Internet system with large time-delay, complex variations and detrimental disturbances. By the predictive model and
state estimator, the future queue length in data buffer, which is the basis for determining the packet-loss rate, is predicted.
Furthermore, the control requirements are converted to the optimal control objectives, and then, the packet-loss rate is ob-
tained by solving the optimization problem online. The DMAQM algorithm adapts to the varying network environment
and improves the robustness by moving the optimization horizon, and handles network constraints in the process for de-
termining the packet-loss rate. Finally, the performances of DMAQM are evaluated through a series of simulations. The
simulation results show that the DMAQM algorithm is superior to the random early detection(RED) algorithm in stability,

disturbance rejection, and robustness.
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Fig. 3 Congestion control system based on DMC
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3.1 RAEAMN VB T (Design of state estimator)
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3.2 Kk BA F K B TPl (Predictive future queue
length)
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3.3 44k & = i #il(Optimization and feedback
control)
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-8 Do
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Nex Ne
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HPAU* (k) 22w a4 )i, F Au(k)4R
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4 i EKAF(Simulation verification)

41 DMAQMZ 2 # % B (DMAQM algorithm
parameter setting )

W25 ZHC n, T,, qots 2.1/ 15451 rh A, T8
ATy, N, S, AN 2.2/ w40 BT 453 2 1 AE, 5
AN E Gunax = 500 packets. 1T~ [ K 1 3 A5 78 (6) i B
RN = 34, IRIAL I INELN, = | N/2] = 17,
h B AR R R R NN, = 1.

WRELMI(12)Hry = 0.65, ELMI(12)75 4l 1T %%
8 0 B R (L B 55%), oH AR M M — KGO AR
TEAE (1) 5 K AEL N 0.4144, o] WAL THER(9) /& B2 11, T
H0.4144 < 1o = 0.653 /L Al AL B A 1. 7Rkt o 5
L ZE G T N, B8 Ay H A S B R e 3]
ISHHERAE, A T R IR EERC A : Ty = 1,
Iy = 1000 X Ti7xi7, HAHTRNPAIRRE.

7E3  DMAQMSLIEIIAE L ik S ] L3 th N, Np A
SKAAEQP I 1) T8 S8 45 e s . Ry N ARV 1 S R me v,
A BRIEST RS DL 1 3G OCSRAT A I Sk B AIS R SR B T (R
I 388 K T R s S A TR B2, T S dfR ), U3 A K QPR i
bR PR (B ANFPGA) K SE K, 3 vl S g

5 IEDMAQM &V 11 1k g, 1k #¥REDM V2 1
oSV, g5 T )T AT ) S O B
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Fig. 6 The comparison of the queue length and packet loss
rate in DMAQM and RED with long disturbance
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B} = (Appendix)

U "RITINEN 8

S =

[0 0 0 —0.0004 —0.0034 —0.0085 —0.0145
—0.0210 —0.0275 —0.0339 —0.0399 — 0.0455
—0.0507 —0.0554 —0.0597 —0.0636 — 0.0671
—0.0703 —0.0731 —0.0756 —0.0779 —0.0799
—0.0817 —0.0833 —0.0848 —0.0861 — 0.0872
—0.0882 —0.0891 —0.0899 - 0.0906 - 0.0913
—0.0919 —0.0924].

vt ae i al R

Kp =

0.8668 0.8690 0.8711 0.8719 0.8723 0.8725 0.8725
0.8726 0.8726 0.8726 0.8726 0.8726 0.8726 0.8726
0.8726 0.8726 0.8726 0.8726 0.8726 0.8726 0.8726
0.8726 0.8726 0.8726 0.8726 0.8726 0.8726 0.8726
0.8726 0.8726 0.8726 0.8726 0.8726 0.8726).
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