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Abstract: Independent Component Analysis (ICA) combined with abundant information of multi-ener-
gy X-ray images can achieve the imaging separation of overlapping targets in 2D X-ray images, but the
increasing number of images and higher pixel requirements may serve as an obstacle for memory occu-
pancy and calculating speed. In this paper, Compressed Sensing (CS) was combined with ICA to a-
chieve the imaging separation and to improve the calculating speed, as well as the imaging separation
performance. First, the number of the multi-energy X-ray images was determined based on composi-
tion of the captured object, and then sparse representation of multi-energy X-ray images was carried
out by selecting K-means Singular Value Decomposition (K-SVD) in the CS technology; then, Blind
Source Separation(BSS) was conducted in such sparse representation to obtain the independent source

by using ICA; finally, Orthogonal Matching Pursuit (OMP) was used to reconstruct the independent
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source, thus achieving the imaging separation. The results show that compared with the algorithm
merely based on ICA, ICA&CS could reduce the algorithm running time by 46. 14 s (23.3%) and
memory occupancy by 21% , and improve the Peak Signal to Noise Ratio (PSNR) of the reconstructed

image by 2. 665 dB, edge gradient by 0. 001 and information entropy by 0. 09.

Key words: Compressed sensing; independent component analysis; multi-energy imaging; image re-

construction
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Fig. 1 Flowchart of multi-energy X-ray and imaging
separation based on ICA&.CS
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Fig. 3 Performance comparison of separating objects

for three sparse bases based on ICA&.CS
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