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Design and analysis of predictive PI algorithm for

congestion control in time-delay network
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(Research Institute of Automation, Southeast University, Nanjing Jiangsu 210096, China)

Abstract: A predictive proportional integral (PPI) congestion control algorithm is proposed which combined Smith
predictor and Dahlin algorithm to alleviate the time-delay influence on the performance of active queue management
(AQM) in network. The Smith predictor is utilized to compensate the time-delay, while Dahlin principle is employed to
design controller to reduce the number and interaction of tuning parameters. A classical control method is also introduced
to analyze the stability of the system and the transients as well as steady-state behaviors of bottleneck queue with link
capacity disturbances. Finally, simulation results are given to show the PPI algorithm’s advantages through experiments
with disturbances, and comparison between random early detection (RED) and proportional integral (PI) algorithms are

also made,
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Fig. 1 TCP/AQM control system structure
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Fig. 2 Control system structure with Smith predictor
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Fig. 5 Sketch of the system root locus plot with

predictive delay error
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Fig. 6 Network topology structure
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Table 1 Performance comparisons of AQM in test 1
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Table 2 Performance comparisons of AQM in test 2

4k ik FHAT, feEES  BEHR  EFRR
Foid packets packets Mbps %
PI 148 56 14. 493 0. 38181
M
PPI 137 49 14. 467 0.31373
PI 147 44 14. 493 0.32703
RTT
PPI 129 42 14, 337 0.29773
PI 145 47 13. 087 0. 40227
C
PPI 141 39 13. 000 0. 35789
PI 148 48 14..562 0. 36484
CBR
PPI 136 39 14. 504 0. 29139

5 £ (Conclusion)

it PG A &R AQM L, R KRR
THEEHOEE. HRBMNITFE AQM KKK
A% BB RE, S B A RGN R ek
BEAT BT REREEMSH N E . 30K
Smith Fif4#85 Dahlin BILMEE &, B4 —F B
PI #% % B8 E, BEA A Smith Ak 3§ 75 AR T KRBT 25
REVEREHRMARFE e, h b T H 8 S5
ERE . R, A HZRERBR T LN TRE
REEMFEERAR TR RIS HEE
Bt WEHEREATN PI B EH BT
RED,PI ik K HABGRME BN . BRI PL#
FEEREEN —E M &S8R, HEYEMNES
BARALAR B ZUE , BUW PI 2RI B LB RN %
BB K , Itk , B P & 6 S50 R B e B 1E
HiE—EHHRNE .
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