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Using unknown input to improve PET image reconstruction

Wang Hongxia, Xu Yingjie, Zhao Yunbo, Zhang Wenan
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

Positron emission tomography (PET) is a kind of imaging technique that can reflect the metabolic situation of
tissues. It enjoys a higher accuracy for qualitative diagnosis and metastatic of cancers. A reconstruction algorithm is
proposed to improve the quality of PET images. Given that the most existing reconstruction algorithms depends
heavily on the linear measurement model of PET, which is impossible in the real situation, this paper starts with
proposing a new measurement model by introducing an unknown input terms, which consists of two parts. One is
the input matrix of the unknown input, which describes the uncertainty of the projection matrix in the measurement
model ; the other is the unknown input, which is regarded as the disturbed tracer concentration as well as some un-
modeled information. Based on the proposed model, it utilizes the optimal estimation theory to present a reconstruc-
tion algorithm different from those existing, which can reconstruct the unknown input and the concentration distribu-
tion of the tracer simultaneously. Finally, the experimental results show that the image provided by the algorithm is
superior to that generated by those typical algorithms.

Key words: unknown input, optimal estimation, Kalman filtering, reconstruction algorithm, positron emission

tomography (PET)
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