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Abstract: Airplanes mainly use fossil fuels for operation, which is a major cost for airlines, and many studies have been conducted to

reduce fuel consumption. In addition, with the expansion of air transportation demand, air route congestion and aircraft interference

have occurred. For these reasons, it is important to avoid interference between aircrafts and to reduce fuel consumption. In this study,

we obtain the optimal trajectory to minimize the fuel when interference with the planned trajectories of other aircraft occurs in a wind

environment.
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Figure 1. Aircraft model
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Figure 2. Image of interference
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Table 1. Calculation condition of level flight

Variable Lower Upper
Flight Distance x[km] 0 200 Ax=5.0
Altitude h[m] 9500 12500 Ah =100
Air Speed V[m/s] 128 240 AV =3.7
13X 104 13X 104
5§1.25 551.25
Y N
s 12 g 12
E <
1.15 1.15
0 1 2 0 1 2

Distance [m] x 10° Distance [m] x10°
Figure 3. Optimal trajectory of level flight
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Figure 4. Optimal trajectory (No avoidance area)
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Figure 5. Comparison of optimal trajectories
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