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Challenges of control science in near space hypersonic aircrafts
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Abstract: This paper discusses challenges faced by control science for hypersonic aircrafts in six aspects: 1) coupling

characteristics of hypersonic aircrafts, differences and connections between decoupled and coupled control; 2) Coordinated

control of heterogeneous actuators for hypersonic aircrafts, and scientific problems in multiple control inputs and unified

design; 3) combination between fluid dynamics and control, and control-oriented modeling method; 4) canonical nonlinear,

time-varying and optimizing problems for hypersonic aircrafts; 5) flight section and problem decomposition for hypersonic

aircraft control; 6) relying on numerical simulation more than ever to solve engineering problems in hypersonic aircraft

control. The investigation of these problems from practical engineering perspective is not only important for aircraft design

in particular but also beneficial for the development of control science.
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Fig. 1 Hypersonic aircraft X−43A

2 X−51A

Fig. 2 Hypersonic aircraft X−51A
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2 (Coupling, decoupling

and coordination)
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|vi| � 1.� T

0
φ(u)dt � M .

φ(u) u ∈ R
m .

: vi(t), i = 1, 2, · · · ,m

, x0, xT x(t, u)
x(0, u) = x0, x(T, u) = xT .
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4 (Active

fluid control and control-oriented modeling)
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6 (Nonlinear and time-

varying problems)
6.1 (Nonlinearity)
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6.2 (Time-varying problem)
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6.3 (Optimizing control)
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7 (Paying more attention

to numerical simulation)
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