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The performance of the filier can be expressed as the ratio multibody systems in space. When a spacecraft is considered as 2~ §'
of the weighted & norm of the filter coefficients as shown next serial rigid-body system without closed-loop topology, a new and
in decibels for the case of no modeling errors (i.e., Aa = 0 and efficient algorithm, an order-n formulation,! can be applied for the g} Bod (
Ab = 0), and identically distributed independent sensor noise dynamic analysis. This formulation requires only an order of n R}, .y
with variance ¢} and identically distributed independent actua- arithmetic operations, where 7 is the number of degrees of freedom m::;;:‘
tor noise with variance o] . of the system. This Note adapts Rosenthal’s algorithm? for the fol. inert:
R 2wy 2 amanT lowing situations: 1) a system 1is frcc_in space, 2) a system has Iy
10 log El(z —ye) ]] =101 gl:d.- (¢"a"")+0,(B"B"T) 25) tree topology, and 3) intermittent motion occurs. In spacecrafi dy. Ly
E[Gy -y o (aa”) + 02 (88T) namics, intermittent motion plays an important role in deployment, si {c
docking, mass capture, and mass release. This behavior is formu. il
where @” and 8 are of the same dimensions as « and § and lated using the impulse-momentum equations,® which are solveq
are given by recursively by using the order-n formulation. A numerical example
" om . _ demonstrates the validity of the present method. A center arm angd
[a” B7) = la B] (I = RNTINRNT]'N) (26) two panels of a spacecraft model are connected by revolute hinges
Conclusions and are deployed due to the force of a shrunk spring: Wher_l the ‘
. i hinge movement is locked by a ratchet mechanism, intermittent (
A finite memory filter is presented for real-time applica- motion oceurs. o
tions, such as smart sensors and/or active sensors, where E It
memory constraints are tight and computationally efficient Model Description 8 )
algorithms are required for implementation on a microchip . ) 3
collocated with the sensor. It is assumed that an ARMA model anprp ! Sh(.)ws .the deplqymem sequence of the model that h_"s 2
o . i . four rigid bodies, i.e., a main body, a center arm, and two panuis, @
of the plant dynamics is available. The key concept is the X . . >
: N : The main body is considered the base body By, and both the cenier >
construction of a nonrecursive filter based on weighted aver- . . X T
. o . arm and the panels are labeled as B; (i = 1, 2, 3). The main body is o
aging of a finite array of past values of the measured inputs : - C ’ 2
. : free in space. The revolute hinges are labeled as H; (i=1,2,3),and § £
and outputs of the plant. Although the filter algorithm has . . - g C
been derived for SISO systems, it can be extended, in princi- the hinge apglc 15 mcasurcq as shown in Fig. 1. . .
, bed b -0
ple, to MIMO systems. Qcomcmca] conﬁgu.rauon of5 tree 1op910gy is descri y
! using the body connection array” L(k), which represents the labe]
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HIS Note presents the application of an order-n formulation §> 1 {
and intermitient analysis to calculate the deployment of folded < gg !
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