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The aircraft speed control system maintains a designated speed during
the cruise phase, in alignment with mission objectives. This study
introduces a multi-objective optimization framework to generate a set of
speeds that concurrently maximize flight range and endurance. This
enables the control system to select a reference speed in flight while
adhering to operational constraints such as fuel limitations and
navigation requirements, thereby ensuring mission success. The
motivation stems from the need to address complex scenarios, including
emergency flights that require extended range to reach remote airports
and flights with prolonged flight times to enhance safety. A
computational optimization method is used to evaluate trade-offs
between range and endurance, and the results are validated against an
alternative technique to ensure robustness. A controller adjusts the
aircraft’s speed to an optimal value in real time. Results demonstrate that
precomputed optimal speeds provide reliable references for online flight
control, improving adaptability during mission execution. This approach
applies to both piloted and autonomous aircraft, offering a practical
solution for integrating offline optimization into real-time flight
management to enhance performance in critical missions.
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Algorithm 3 NSGA-II algorithm
1: procedure NSGA-II(N”, g. fi(xx)) > N’ members evolved g generations to
solve fr(x)

2: Initialize Population P’

3 Generate random population - size N

4: Evaluate Objective Values

5 Assign Rank (level) Based on Pareto dominance - sort

6: Generate Child Population

T Binary Tournament Selection

8: Recombination and Mutation

9: fori=1togdo

10: for each Parent and Child in Population do

11: Assign Rank (level) based on Pareto - sort

12: Generate sets of nondominated vectors along PFinown
13: Loop (inside) by adding solutions to next generation starting from

the first front until N individuals found determine crowding distance between
points on each front

14: end for

15: Select points (elitist) on the lower front (with lower rank) and are outside
a crowding distance

16: Create next generation

17: Binary Tournament Selection

18: Recombination and Mutation

19: end for
20: end procedure

ININSGA-I g, i ysSI -Y JSu

Fig. 2. NSGA-II algorithm [11].
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Table 1. Calculated optimal speed in single-objective
optimization problem.

Row | Optimal V (km/hr) Objective
1 399 68 Maximum
endurance

2 526.34 Maximum range
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Fig. 6. Comparison of optimization results in a single-
objective problem.
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Table 2. Parameters of Multi-Objective Genetic Algorithm
(NSGA-11).

Row Value Parameter
1 100 Maximum iterations
2 100 Initial population
3 80 Crossover rate
4 10 Mutation rate
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