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Abstract: In intelligent networks, multiple service flows have different transmission requirements in terms of delay and
bandwidth, and the burstiness of self-similar traffic exacerbates delay and packet loss rate. To address this problem, an
improved WFQ scheduling algorithm based on traffic prediction (LPR-WFQ) is proposed. This algorithm uses the TLGP
strategy to classify traffic based on the mean and variance of traffic. Based on the Bayesian estimation idea. it predicts future
traffic levels by calculating conditional transition probabilities. The weights are dynamically adjusted based on the prediction
results and the mean arrival rate, thereby reducing delay and packet loss, improving service quality, and optimizing the
calculation method of virtual finish time. Simulation results show that compared with other scheduling algorithms. this

algorithm improves the delay, delay jitter, throughput and packet loss by 6. 01%, 9.66% , 5.37% and 38. 57 % respectively,

indicating that the algorithm can meet the performance requirements of differentiated services.
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o MR S5HA S 1 Mbps, &, ABE MR MHRGEHERE
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OFF & A [R) AR 00 AR B

x1 ®EIX
Table 1  Setting list
ZH 51 52 55
it} Exponent. pareto pareto
pareto
e KA R 1. 22 Mbit/s 1.83 Mbit/s 125 Kbit/s
ON/OFF i & 4 100 100 10

3.1 EUEBEE

NTHERBKEEY T, =T,=5s, il
AT LA BN T B K AR A R R Ik 2~4
FRR .

K2 REBKFEHRERBEER(DSRK)

A3 6 2R R AT L H 2 R ]2 KO L R AR
RPAR R L SR, L, 38 AR 2, 4 L, B, |
fRF VLI i B R R, I L, FIRR ) A . 25 Aok 1
WKL, 4bF 3.4 ] et i — ok,

3.2 AEHEEXL

A SCHE N BLTR 4 A5 T HEAT B 5 1Y F B - DS U HE BA B
FE DS W HEBAE B 3 BS Wi A i AR E K,

[ 4 4 DS Ji - 24 HE AR 1E X Lb &, A SC4R Y LPR-
WEFQ ¥ BEB B AR T H AL S vk B A T4 i DS Ui 1Y HF BA
IFEEYERE., W3R 5 s, HHE T WFQ.DWRR, SIWFQ,
DQL-WFQ %%, F ¥ HEBA A ZE A 7.18.7.79.7.05.6. 88
ms FEAK ZE 6. 77 ms, 4> BIREAR 5.59%.12.99%.3.99% .
1.48% , XEH TAXH LPR-WFQ & 2t DS WA &%
1R (AL SE 2 AR AR 7 B /K ST R ) 3k R o TT LA 3R AR — A
B B RUE o AT A B 400485 B (] HE )3 v Ak 458 5 i 1Y)
A8 BRI AT DA 880820 i 2k 28 e %o e 4 ) 5 0
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---DQL-WFQ
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4 DS i HE BA B SE
Fig. 4 Queue delay of DS

x5 HMREZEFEHE

Table 5 Average of queue delay ms

H WFQ DWRR SIWFQ DQL-WFQ LPR-WFQ

SEHE 7.18 0 7.79 7.05 6.88 6.77

Table 2 Transfer probability of traffic levelcondition (DS)

L, L, 1 2 3 4 5 6 i
1 0.24 0.62 0.10 0.05 0 0 1. 95
2 0.09 0.40 0.35 0.15 0.01 0 2.61
3 0.02 0.15 0.41 0.34 0.07 0.01 3.32
4 0 0.04 0.34 0.44 0.17 0.01 3.78
5 0 0.01 0.15 0.49 0.31 0.04 4.21
6 0 0 0 0.26 0.48 0.26 5.00

R3 MEKEZFHEBEERR(BSK)

Table 3 Transfer probability of traffic levelcondition(BS)

L, L, 1 2 3 4 5 6 i
1 0.63 0.30 0.06 0 0 0 1.42
2 0.06 0.52 0.30 0.10 0.01 0 2.47
3 0.01 0.18 0.48 0.31 0.03 0 3.18
4 0 0.02 0.24 0.56 0.17 0.01 3.93
5 0 0 0.01 0.46 0.41 0.06 4.47
6 0 0 0 0.11 0.56 0.33 5.22

x4 REKEFHEBEERR(BERK)

Table 4 Transfer probability of traffic levelcondition (BE)

L, L, 1 2 3 4 S 6 l
1 0.13 0.42 0.32 0.13 0 0 2.45
2 0.11 0.31 0.29 0.28 0.01 0.01 2.79
3 0.02 0.14 0.40 0.34 0.09 0.01 3.37
4 0 0.10 0.29 0.41 0.18 0.02 3.73
5 0 0.03 0.28 0.40 0.24 0.05 4.00
6 0 0.04 0.17 0.54 0.17 0.08 4.08
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Fig.5 Delay jitter of DS
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Table 6 Average of delay jitter ms

el WFQ DWRR SIWFQ DQL-WFQ LPR-WFQ
SEYIE 3.09  2.69 2. 84 2. 82 2.57
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Table 7 Average of throughout rate %

i  WFQ DWRR SIWFQ DQL-WFQ LPR-WFQ
SEHIE 98.21 84.97  98.84 99. 45 99. 96
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Fig. 7 Packet loss rate
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Table 8 Average of packet loss rate %

{ED WFQ DWRR SIWFQ DQL-WFQ LPR-WFQ

SEHE 19.53 18.60  9.22 13.08 8. 42
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