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Multi-Objective Emergency Landing Trajectory Design

Based on Motion Primitives
Abstract
This paper presents an efficient approach to determine cost criteria weights in multi-objective
optimization (MOO) problem of a left wing damaged airplane trajectory generation in proximity to
local terrain. Different cost criteria including terrain avoidance, Safety Value Index (SVI), and safe
landing requirements such as touchdown heading and position, airspeed, and glide slope are defined.
A potential field strategy is utilized to rapidly generate emergency landing trajectories based on a
library of the damaged airplane motion primitives including trim states and transition maneuvers
between the trim conditions. For multiple-objective problems, the objectives are generally
conflicting, preventing simultaneous optimization of each objective. Considering multiple objectives
in trajectory planning in this paper, the optimum weights of each cost function is derived using Pareto
analysis and pairwise comparison of normalized costs and the total cost is defined based on weighted
sum method. Simulation results demonstrate the effectiveness of weight selection based on the
proposed method to autonomously plan safe landing trajectories.
Keywords: Multi-Objective, Trajectory Planning, Emergency Landing, Motion Primitives
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1- Multiple Redundancy
2- Flight Management System (FMS)
3- Motion Primitives
4- Cell Decomposition
5- Visibility Graph
6- Probabilistic Road Maps
7- Dubins Curves
8- Maneuver Automation (MA)
9- Weighted-Sum Method
10 Attainable Equilibrium Sets
11- Motion Primitives
12- Safety Value Index (SVI)
13- Linear Quadratic Regulator
14- Real Time
15- Artificial Potential Field
16- Combinatorial Search
17- Complete
18- Dijkstra
19- Best First
20- Greedy
21- Weighted A*
22- Heuristic cost
23- Distance-to-go
24- Near
25- Localizer
26- Glideslope
27- Multi-Objective Optimization
28- Objective Functions
29- Cost Function
30- Value Function
31- Weighted Sum
32- Pairwise Comparison
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