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Analysis of aircraft sortie generation rate based on
closed queueing networ k model

XIA Guo-qing, CHEN Hong-zhao, WANG Yuan-hui
(School of Automation, Harbin Engineering of Universityatdin 150001, China)

Abstract: Based on queuing theory, an analytical method is presenteditulate aircraft sortie generation
rate. Firstly, the aircraft sortie generation process isleied as a closed queuing network and an idea is put
forward that different stations in the network can shareloné of server. Then the mean value analysis (MVA)
algorithm is ameliorated. The model uses the variation @MVA to calculate the aircraft’s sortie generation
rate which is useful for commander’s decision-making. Tapgy also analyzes other performance measures
such as queue length and resource utilization and ascettaottle-neck of the sortie generation process. At
last, the validity of the analytical method is demonstratét simulation result of an example.
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Fig.1 Aircraft sortie generation and recovery process
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Table 1 Sortie generation and recovery model parameters
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0.00 0.00 0.30 0.70 0.00 0.00 0.00 0.00
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Fig.2 Aircraft sortie generation rate
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Table 2 Compare analytical results with simulation results

HEBAKE EuR Y R
KHE RS
MVA SR fiESEE #2E%) MVAZR  (EGHR  #B2E0%) MVAZE%) HESEER%)  RE%)
Tovks: 0.4557 0.455 8 0.22 2.2783 22727 0.25 / / /
AT 4.3288 43342 0.12 2.1644 2.1633 0.05 / / /
s 1.227 6 1.2373 0.78 0.763 2 0.7514 1.57 30.53 30.49 0.13
_ Y 0.6839 0.684 8 0.13 2.2783 2.2730 0.23 17.09 17.15 0.35
N=10 T 1.1396 11291 0.93 2.278 3 22731 0.23 22.78 22.76 0.09
HE 1.594 8 1.5875 0.46 2.2783 2.2725 0.26 19.94 19.93 0.05
#=5la 0.3418 0.3458 1.16 2.2783 2.2730 0.23
#=5|b 0.2280 0.226 0 0.84 2.2783 22728 0.24 124 1446 154
Tovks: 1.2589 1.2580 0.07 6.294 7 6.274 1 0.33 / / /
AT 11.9599  11.8488 0.94 5.980 0 5.957 9 0.37 / / /
Yefz 5.2238 5.384 4 2.98 2.108 7 2.1166 0.37 84.35 84.19 0.19
B 1.993 1 1.995 8 0.13 6.2947 6.274 4 0.32 47.21 47.42 0.44
N=S0 i 3.4727 3.449 2 0.68 6.294 7 6.2738 0.33 62.95 62.97 0.03
Hegf 4.4732 4.4432 0.68 6.294 7 6.2740 0.33 55.08 55.05 0.05
#5la 0.9549 0.965 0 1.05 6.294 7 6.2743 0.33
#=5|b 0.663 7 0.655 5 1.25 6.294 7 6.2737 0.33 3935 3998 160
Tk gl 1.4925 1.502 8 0.69 7.460 6 7.493 4 0.41 / / /
AT 14.1789  14.2547 0.53 7.0895 7.1210 0.44 / / /
iR 39.1235  38.8047 0.82 2.5000 25131 0.52 100 100 0
_ Y 2.5412 25425 0.05 7.462 6 7.4938 0.41 55.97 55.23 0.46
N=70 b1k 5.069 4 5.2013 2.54 7.462 6 7.493 6 0.41 74.63 74.82 0.25
HE 5.604 2 5.685 8 1.44 7.462 6 7.493 4 0.41 65.30 65.18 0.18
#5la 1.1551 1.1847 2.50 7.464 6 7.4938 0.42
46.64 47.34 1.47
#5|b 0.8352 0.820 7 1.73 7.4626 7.4936 0.41
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