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Trajectory Design of D-SEND#2

Hirokazu SUZUKI'!

Abstract

This paper describes a flight trajectory design of the D-SEND (Drop test for Simplified Evaluation
of Non-Symmetrically Distributed sonic boom) #2. The outline of the D-SEND project is mentioned
first, and the requirement conditions and the constraints for the D-SEND#2 are summarized. An
experimental airplane without engine is required to generate sonic boom and to propagate it to one
of microphones attached to a mooring cable of a blimp. To achieve this requirement, the target flight
conditions are defined, and they correspond to the final constraints of the trajectory design. The
airplane is dropped from a stratospheric balloon at an altitude of 30km. Flight trajectory from the drop
condition to the target flight condition is optimized. The trajectory design performed in this paper is
devised in two points so that the result is easily applied to an on-board guidance and control law. One
is that the problem formulation is simplified, and the other is that an attitude dynamics is introduced
to the trajectory design to relax the requirements for the attitude controller. The simplex method is
used to optimize the flight trajectory, and the flight range is defined as the performance index. Optimal
trajectories of the minimum flight range and the maximum one are obtained, and these results show
that the ability of range adjustment of the airplane is from 18.60km to 31.38km. Accordingly these

results are reflected to the flight experiment plan.
Keywords: Trajectory, Design, Optimization, D-SEND
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5 —oOITHREIT D-SEND#2 T 5. D-SENDH2 Tix, 3412 584 25 B AT T hg
IR Z | ZERAT S D, RATRBRIE, 2016 4F T~8 AZ TIEL T 5.
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Italiano Ricerche Aerospaziali) 73/ L7~ USV (Unmanned Space Vehicle) ¢ 3% %.
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~> Blimp@Alt=1km

- =

T—LEHAI AT L(BMS) s
Boom Measurement System

5. Lo

2 RATHBME

2.1 EREM D OIS
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