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MODULARATTITUDECONTROLOF A LARGESPACEPLATFORM

o STATEVARIABLEMODEL

o DECOMPOSEDMODEL

o DECOMPOSEDPERFORMANCEINDEX

o DECOMPOSEDHAMILTONIAN

o COSTATEEQUATIONS

o CONTROLEQUATIONS

o TPBV FORMULATIONOF FIRSTLEVELSUBPROBLEMS

o SECONDLEVELCOORDINATIONSUBPROBLEMS

o SUBPROBLEMHIERARCHY

THREEAXIS FIVE BODYMODELOF A FLEXIBLE SPACECRAFT
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PERSPECTIVEVIEW OF HYBRIDDEPLOYABLETRUSS

FIRST APPROXIMATIONOF TRUSS
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THREE AXIS FOUR BODY MODEL OF TRUSS
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THREE DEGREEOF FREEDOMHINGES

THREE AXIS TEN BODY MODELOF SPACE PLATFORM
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THE jTH TPBV SUBPROBLEH

_j = Ajjx_j+ Rj__j+ __j(t)

_j - - Qjxj- Aj_._j+ b j(t,

where |
3

_.(t) - Z (Ajkdk + Bjk sk- Bjjv k)
--J k=i --

k_j

x.(t o) = xj0 (initlal boundary conditions)--j

k.(tf) - 0 (final boundary conditions)--j

3 k

;_jet). QjXjd-
k_j

_(t) - g(t)_(t) ÷ _(t)

STATE VARIABLE ROTATIONAL DYNAMICS MODEL

(Ajk.__k + Bike_k) J = I, 2, 3 k - l, 2, 3

where:

T a T)T_k " (-_ ' =-k

Ajk =

^ !

GjkLkCsk i GjkLkKsk

, [o]!ZJk ,
!

_I = (_Ix' _2x' .... _10x )T

^

Bjk-I  I
_2 "_ (Wly' _2y' ""'_10y )T

= 10 x 10 zero matrix

_3 = (_Iz' m2z .... ' ml0z )T

_k (k = 1, 2, 3) has scalar expansion of the same form as _-k"

= , , , )T
_1 (@1 A_I2 A_I3 A_24' A_35' A_16' A@67' A@78' A@89' A@9,10

_2 " (01' AOI2' AOI3 ....

_3 " (_I' A¢12' A_I3 ....

, AO9,10 )T

, A¢9,10 )T
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MULTILEVEL STATE VARIABLE MODEL

i. = A..x.+ B..u.+ s.(t)
--J JJ--J J J--3 --.]

j= 1,2,3

e. l

.-j

3

k ._ l(Ajkd-- k+ BjkS__')

k#j

j''l, 2, 3

?. k
-J'_ ,_.j._ k# j- I, 2, 3

DECOMPOSED PERFORMANCE INDEX AND HAMILTONIAN

3 tf
J = E _ P.dC

j=i o J
where:

rj - _(xj- Xjd)TQj(_j-_jd ) * _u_W. u. _jd" prespeclfied desi,ed value of x.-- -- --j ju--j --J

Qj = positive definite state variable error weighting coefficient _trix

N. = positive definite control energy weighting coefficient matrix
ju

3
Ii=£ H.

j=l J
where :

3 3

.,,.+>,_r,..x.+,,..u.+,_<,_,<<,_+,,.__,_>]+_H; J --3L J'l--J JJ--J k=! k=l

k#j k#j

k T _) k T _)(_j) (_j- _ + %) (._j-
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COSTATE EQUATIONS

• BH T.X
-j_ " - ax"-'_. " " A .- Qj(x_-x_d)j +J_-J _ _ (t)

-j

where:

3

bj(t) - - E _ _j(tf) - 0
-- k=i J

k_j

(final boundary conditions)

CONTROL EQUATIONS

_H
m m 0 "_

_u.
--J

3 k
--WSI(B_X.* zv_)

_j ju jj--j k=l-- J

k_j

SUBPROBLEM HIERARCHY FOR HYBRID MULTILEVEL-LQR

ATTITUDE CONTROL OF THREE AXIS MODEL

_aSECOND LEVEL COORDINATION SUBPROBLEM I

te. and Control Coordlnation Equations) ]-i  :-zZTFT
_s_ {f _o0_x_s I _0_s

STATE,
COSTATE STATE,

AND CONTROL COSTATE
COORDINATION AND CONTROL

VECTORS VECTORS
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