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Feature extraction and recognition of non-resolved space
object from space-based spectral data*

Sun Cheng-Ming"" Zhao Fei’ Yuan Yan?
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China)

( Received 15 August 2014; revised manuscript received 17 September 2014 )

Abstract

The location and intensity of non-resolved space object can be obtained in space-based surveillance, however, the
material, size, and status of the object are lost. Spectrum represents the inherent property difference of the object, which
can be used as an important means for feature extraction and recognition of non-resolved space object. According to
the influence factors, including material, structure, background and orbit, a mathematical model for spectral properties
of space object is established. Based on the model, inverse calculation method for feature extraction and recognition
of space object is proposed. Taking the HuanJing-1 satellite scale model as an example, experimental verification for
feature extraction and recognition of space object in typical parameters is made. Experimental results demonstrate the

validity of the modeling method.

Keywords: space object, spectral properties, bidirectional reflectance distribution function, feature

extraction and recognition
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