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Improved RX Algorithm Based on Band Selection

PENG Na
(Shanghai Aerospace Electronic Technology Institute, Shanghai 201109, China)

Abstract: In order to solve the problem of hyper-spectral detection of sub-pixel aircrafts, an improved RX
anomaly detection algorithm based on atmospheric absorption spectra is proposed to improve the detection capability
and detection time efficiency of the sub-pixels. The basic principle of the improved algorithm is expounded, and the
difference curve of the atmospheric absorption coefficient between the 10 km altitude and the ground is research. The
detection model of the improved algorithm is established. A hyper-spectral simulation image of a signal-to-noise ratio of
10 dB is obtained with the visible-short wave infrared hyper-spectral data of passenger aircrafts and the sea water hyper-
spectral data by simulation. The classical RX algorithm and the improved RX algorithm based on 4 atmospheric
absorption bands are used to detect 150 spectrum simulation images, and the detection capability and receiver operating
characteristic (ROC) curves of the sub-pixels are obtained with the classical and improved algorithms. The results
show that improved RX algorithm can effectively improve the detection capability of the sub-pixels and shorten
detection time.
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Fig.1 Difference of atmospheric absorption -coefficient

between the 0.1 km altitude and the 10 km altitude
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Tab.1 Parameters of the image simulation
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Fig.2 Spatial distribution of the aircraft in the image and
radiation characteristic curves of the seawater

background and the simulated passenger aircraft
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Fig.3 Simulation results of the hyper-spectral image
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Tab. 2 Detection results of the RX algorithm under
different abundances
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Tab.3 Detection results of the improved RX algorithm

under different abundances
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