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Flight Trajectory Prediction by Three Parameters’ Optimization Method
and Accuracy Evaluation by QAR Flight Data
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Table.1 Boundary condition of trajectory optimization

Initial Final
Altitude [ft] 10000 10000
Calibrated Air
Speed[ki] 250 230

Table.2 Inequity constraints of optimization

Vmin < VCAS,clm < Vmax

Mnin €M < Mipax
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Table.3 Comparison of performance function and fuel consumption

I Performance index Fuel consumption Flight time Performance index Fuel consumption Flight time error
[ke] [ke] [s] error [%o] error [%o] (%]
0 1.13 1.13 1 0.0176 0.0176 0.0236
25 1.99 1.67 1 0.0236 0.0235 0.0241
45 231 1.74 1 0.0244 0.0243 0.0248
80 2.57 1.57 1 0.0229 0.0217 0.0252
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31 ERT—2 LEREEH Table.6 Entering weather data by pattern
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1 QAR(Quick Access Recorder)iZ & V) Fidk S 7=TRFT5 —
FERWD. T—FOFEMAER 4 ITRT.
Table.4 Concept of QAR flight data
Data duration Apr.2017~Mar.2018

Route Fukuoka - Haneda
Aircraft B777-200
ADIRU 15
FMCF 9
MCP 11
ND 8
Data Flight control 23
APAT 7
Other 17
it 90
Sampling time 1.0s
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Table.5 Number of extracted flights

Data 1 No change in speed and altitude 10
No change in speed and altitude 123
Data 2 . .
(at the comparison points)
Data 3 Includes speed and altitude changing 518
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Table.7 Difference in points passing time (Data 1 )

Pattern 1 Pattern 2 Pattern 3
I Ave. Std. Ave. Std. Ave. Std.
[s] [s] [s] [s] [s] [s]
40 41.2 33.8 51.6 41.2 10.0  22.0
60 313 28.7 43.8 33.6 -1.26 142
80 29.2 24.5 37.0 25.3 -7.46 178
Table.8 Difference in points passing time (Data 2)
Pattern 1 Pattern 2 Pattern 3
I Ave. Std. Ave. Std. Ave. Std.
[s] [s] [s] [s] [s] [s]
40 38.5 32.7 50.8 42.2 126 263
60 253 27.6 43.2 36.6 349 225
80 22.4 24.2 354 30.9 -3.86 20.9
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Fig.5 Difference in points passing time (Pattern 3)
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Table.9 Difference in points
passing time (Data 3)

Pattern 3
Ave. Std.
Dl
40 11.0 31.1
60 1.11 27.3
80 -6.13 25.0
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Fig.6 Difference in points passing time (Data 3, Pattern 3)
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Fig.7 the account of speed change by MCP
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