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Abstract

Specific for overloading problems in wireless network transmission process, combined cross-layer
concept and multivariate time series’ theory, a preprocessing mechanism for node load based on
multivariate time series is proposed. In consideration of the cross-layer design, the packet deli-
very ratio and network throughput are monitored to establish the multivariate time series fore-
casting model, which will realize the dynamic prediction for nodes’ load pressure. Simulation re-
sults show that the multivariate time series prediction model for packet delivery ratio and net-
work throughput can effectively predict the nodes’ load pressure, which can effectively avoid the
formulation of congested nodes and thus to improve the transmission quality of the wireless net-
works.
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Figure 1. Based on multivariate time series out of the
transmission flow chart
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Figure 2. Node selection diagram
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Figure 3. Simulation scene
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Table 1. Packet delivery ratio and network throughput series
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86/78 85/97 84/107 83/192 83/202
83/241 82/311 81/378 80/403 82/439
79/471 78/533 77/568 78/601 76/655
74/683 72[720 71/745 69/771 68/792
69/810 67/828 67/857 66/889 63/914
62/932 58/949 58/967 57/989 57/1003
Table 2. Network throughput differential sequence feature vector
*2 MEELHEESFIFERE
1 2 3 4 < = > <<
6 7 8 8 7 10 11 0
<= <> =< == = >< >= >>
4 3 1 3 6 6 3 1
Table 3. Packet delivery rate differential sequence eigenvector
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Table 4. Fuzzy rule matrix
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