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Abstract: In order to obtain the shape and dimension information of low dynamic non-resolved object in near
space,an experiment on optical detection of high altitude balloon was performed to investigate how to calculate
object shape and dimension information from photometric data. In the experiment, experimental images
captured by the ground-based detector were processed by aperture photometry technology, thus obtaining
non-resolved photometric data. During the inversion process, two shape representation methods as well as
three sets of regularization functions were adopted to describe and restrict object shape, respectively. The
methods contained spherical harmonics function and subdivision control points, and the functions involved
spherical harmonics regularization function, triangle panel regularization function and physical characteristics

regularization function. Based on the Fourier transform of photometric data and model data of the shape

Wi B HE:2016-12-27 ;11T H#3:2017-02-18.
HETH:HZR 863 B AW & BRI B H (No. 2013AA7031020A)



%7 W il

il 2 < ' B R a2 T i 30 =

AR 3 e B ARTE AR R 1739

representation methods, the shape and dimension information of the non-resolved object was inversed by the

Point Spread Function (PSF) of the optical system. The result shows that the prominent features presented in

the object shape are similar, which indicates that the features are extracted from the photometric data. The

relative errors of object equivalent diameter inversed by spherical harmonics function and subdivision control

points are 11.3% and 22. 6%, and the relative errors of object length are 11. 6% and 21. 8%, respectively.

The comparison of the relative errors proves that the shape representation method based on the spherical

harmonics function has smaller error and is more suitable to represent the low dynamic object shape.
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