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Study on Ordered Subsets-least Square Reconstruction of Image

LIU Li, YIN Yin, SHAN Bao-ci
( Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049 )

Abstract In order to construct a new practical and fast iterative image reconstruction method, the ordered subsets( OS)
technique is combined with the least square (LS) reconstruction of images in medical tomography. Reconstruction of
simulated data and real positron emission tomography ( PET ) data shows that so accelerated OS-LS iterative image
reconstruction method has a rapid convergent speed and higher spatial resolution. The reconstructed image quality and
convergence speed by different subsets order are studied. As compared to the traditional LS reconstruction, OS-LS is L
times faster, where L is the number of subsets, and the reconstructed images by OS-LS are better than the conventional FBP

(filtered back-projection) as well. The conclusion is that the so proposed OS-LS reconstruction method can be used in real
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PET image reconstruction.
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Fig.1 Original phantom image and their reconstructed results
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Fig.2  OS-LS reconstruction by 1 iteration under 5 subset numbers
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Fig.3 0OS-WLS reconstruction by 1 iteration under 5 subset numbers
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Fig.4 OS-LS reconstruction by different iteration number % under 5 subset partitions
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Fig.5 0S-WLS reconstruction by different iteration number % under 5 subset partition
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Fig.6 Reconstructed results of PET transmission data
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Fig.7 The value of error parameter E as a function of iterative

number k under 3 subset partitions in OS-LS reconstruction
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