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Mathematical model of airplane longitudinal motion with

a geometrical limitation
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Abstract: We study the mathematical model of airplane longitudinal motion with a geometrical limitation. At first, we de-
duce the generalized equation of the control system of airplane longitudinal motion on five-dimension sphere and show that the
geometrical limit condition affects on controt system of airplane longitudinal motion. Secondly, we discuss the local controllabil-
ity and local observability of control system of airplane longitudinal motion with a geometrical limitation, and study the relation
between the equilibrium state of control system of airplane longitudinal motion and the geodesic of the five-dimension sphere.
These results give a theoretical foundation for further studying the design and realization of control system of airplane’ s large-
scale motion.
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2 TkHLYN[EIE Bh3E §l F S8 (The control sys-

tems of airplane longitudinal motion)
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X(1) = (), X2(s) = 2(s), X°(¢) = 9=8),

de
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u'(t) = cosy(s), u?(z) = siny(e), &3(¢) = 1174
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Hep v(s) = h(X(2)) BB TR,
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{r cosg'cosp?cosgcosptcosg’,

r singolcos¢2cosgo3cos¢4cosg05,
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r sing>cosg’cosg’,
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W (The controllability and observability of

system of airplane longitudinal motion)
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% BRI E B B H KATE Sh BB £ BT T R
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5. 4518 (Conclusions)
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