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Analysis on simulation and modeling of flight operation system

SU Aijing, YANG Wendong, ZHANG Chong, KONG Mingxing

(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract ; In order to analyze the operational efficiency and the robustness of flight scheduling, computer simulation
technology was applied to air transport system in this paper, and a flight operation system model which contains 118
major domestic airports was constructed based on Flexsim simulation software. The model implemented the flight
scheduling operation of a large-scale airline by simulating the aircraft operation processes of take-off/landing,
taxiing in/out, flight turnaround ground service, and segment flying. Parameters of several aircraft operation time
were set by combining the classification method and different fitting distributions, such as fitting flight turnaround
time with Logistic distribution. This system model could simulate flight operation under normal condition and
abnormal condition (e.g., flow control), as well as export evaluation indexes, such as delay time, punctuality
rate, aircraft utilization rate, and buffer time gap. Case analysis was validated to demonstrate the performance of the
model and it showed that the model could accurately simulate the actual operation of airlines’ flight. Under normal
condition, the key points of flight delays could be determined with the analysis of output indexes, whereas under
flow control the transmission mode of delays were found to be passing down along the flight string as the delay time
reduced gradually, and the turnaround time of directly affected flights was increased, while that of indirectly
affected flights was reduced at the same time.
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Fig.1 Flow chart of flight operation
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Fig.2 Classification of flight time parameters
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Fig.3 Simulation flow chart
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Tab.1  Error between simulation results and actual operation statistics
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RS /min IRIRZE/min IERURIRE BRI B2/h &2/ min
S5AH1HA 568 5.80 -4.75 0.0453 0.0437 0.12 5.56
67 1H 453 3.65 3.53 -0.0363 -0.0561 -0.28 -4.45
7H1H 482 -2.42 -5.96 0.0385 0.0308 0.32 -5.80
sH1H 477 4.33 2.03 0.0397 -0.0388 0.18 4.65
9ALH 513 5.18 -5.00 0.0137 0.0513 0.33 -4.30
10A1H 538 4.35 -4.23 0.0422 0.0437 0.13 -3.32
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Tab.2  Error analysis of simulation results
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Tab.3  Error ratio analysis of simulation results
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Fig.4  Simulation model of flight operation system
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Tab.4  Simulation operation indicators with fixed time parameters
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A319 0.02 0.05 0.86 1.69 2.33 9.30 12.50 91.12 88.89
B733 -0.04 -0.05 0.50 -3.82 -3.33 8.99 8.25 89.47 89.47
A320 -0.05 -0.08 0.65 -4.00 -3.64 7.87 10.00 89.36 94.68
A321 -0.06 0.12 -0.23 -4.49 5.50 -3.78 7.50 92.85 100.00
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B738 -0.05 0.15 0.73 -4.88 6.47 7.99 10.00 95.83 96.67
73H 0.07 0.035 0.85 4.61 1.63 9.14 13.50 88.24 92.17
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Tab.5 Simulation operation indicators with random time parameters
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73H -0.01 -0.08 0.80 -0.72 -3.72 8.60 21.40 79.41 82.35
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