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For estimating attitude of unresolved targets, such as high earth orbit targets and micro-nano satellites,
according to the analysis of correlational research at home and abroad, the main attitude estimation methods based

el

—

on photometric data are comprehensively summarized. Then both the advantages and disadvantages of these

methods are analyzed. The attitude inversion method based on the nonlinear filter has high precision and near-
filtering algorithm is discussed.
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future. On this basis, the key issuses of attitude inversion based on nonlinear filter are studied, such as shape
inversion, selection of bidirectional reflectance distribution function models and its parameters, and the nonlinear
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Table 1 Attitude estimation based on phase angle

Method Prior shape model Phase angle range Advantage Disadvantage Inversion content
o o o Only need three sets of Couldn't meet the o
A Triaxial ellipsoid Opposition ) ) o Polar direction
datas for inversion opposition always
o o None limit of Just use special point o
M Triaxial ellipsoid Any ) Polar direction
phase angle of the photometric data
Suitable for the irregular Good repeatability Polar direction and
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light curves of planets of the light curves sidereal period
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Table 2 Comparison of shape inversion methods

Method

Principle Advantage

Disadvantage Applicable condition

Gaussian density

function

Geometrical

Use the Gaussian density Easy to estimate

function with support the convex and

function to determinate concave body

the unique shape theoretically

Matching the curve
To directly estimate
of unknown object )
the true shape with

Significant error
Heavy natural
about the estimation of
o, objects
satellite’'s shape

Observation curves Objects that

arevarious about could be continuously

matching with one of the
rich model library different station observed
known models
Use the octant to Significant error
No prior
Vector obtain the removable about control points Arbitrary objects
information
. control points with weak stability
Nonlinear . .
Multiple filters Could match ) Need accurate
filtering Need more filters
corresponding to more the true shape shape models
MMAE with the number of

shapes are used to estimate with abundant and the Cr/A

known shapes )
is known

the unknown shape shape models quickly
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