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Abstract: In this paper, first of all from global viewpoint we define a kind of nonlinear conmol systems on Riemannian
manifold, and give the representation of state equation for the nonlinear systems under a local coordinate system of Riemannian
manifold, show that the peometrical struchure of Riemannian manifold affect on nonlinear control systemns, and discuss the local
controllabulity and cbservability of nonlinear system on Riemannian manifold. Secomd, we pive the local controllability decom-
positton of structure, the local observability decomposition of structure and local Kalman decomposition for nonlinear control sys-
tem on Riemannian manifold by using the mvolutive distribution and totally geodesic submanifold. Third, we study some decou-
pling problem of nonlinear control system on Riemannian manifold and describe respectively the parallel decomposition problem
and cascade decompositon problem for nonlinear control system on Riemannsan manifold m whuch the characters of a family of
mutually orthogonal involutive distributions, a family of increasing involutive distributions and a family of wtally geodesic sub-
manifold are used, We also discuss the local disturbance decoupling problem of affine nonlinear conmol system on Riemannian
mantfold.
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2 REGELEEEERRZAZNETRT
{ The local representation of nonlinear control
system on Riemannian manifold)
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dy'sde,i = 1,2,-,m. f1(2. 2)_”5:
&7 vF"(r(z))

4.t = drdt=

1,5=1

f"’{dr,r(t),u(:)), E=1,2,,m (2.3)

FERAQOMOIREAEE M TEA, B
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(The problems of controllability and observ-
ability decomposition for nonlinear control
systems )
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3.1 BEEERE 5484 #8 (The local controllability de-
composition of structure )
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(The decoupling problems of nonlinear con-

trol systems on Riemannian manifold)
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4.1 REHBEBME MR (The cascade decompo-
sition problem of state equation)
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SFREM EHEEHERNRLQ. D Ep AEES
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4.2 RERERBAOIFEENE RS ME G E(The
state feedback decoupling problem of nonlinear
control system)
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43 FHEZEFRARENEETARRDSE
(The local disturbance decoupling problem of
affine nonlinear control system )
fERBIERENE LMIERERERER R
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SIS (GRS WS (IO
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e e
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S T, (r(0) X3 () ‘“’1’ -
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Xty = (0,+,0,X%, -, ¥5,0,-+,0),
f=f+ge=/fo+fi+f

Ffio= (0,0, 4, Fh 0,
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B AMALES TR SHEMEHREMER T w() &

B v(e).

HTHHFELMEERREQ. D, EXL A, =
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i Ay, Ag M A, RETHAS FEMERSHE.3FE
MEBE—HpE M, p AMA, AT A, BT
WIS, So A S, EM MBESBETREM 2T
HWFRE. A TLUIEHEYEREERE M =K
R HEREU. D E p SEARBTHRMEE.
5 #it(Conclusion)
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