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BPF Algorithm Empowers Large Field of View Linear Scanning

Microscopic Computed Tomography
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(1. Center of Ultra-precision Optoelectronic Instrument engineering, Harbin Institute of Technology,

Harbin, 150080, China; 2. Key Lab of Ultra-Precision Intelligent Instrumentation (Harbin Institute of

Technology), Ministry of Industry and Information Technology, Harbin 150080, China)

Abstract: Micro-computed tomography (micro-CT) is a widely used state-of-the-art instrument
employed to study the morphological structures of objects in various fields. However, its small
field-of-view (FOV) cannot meet the pressing demand for imaging relatively large objects at high
spatial resolutions. To address this issue , a novel scanning mode called multiple source translation
CT (mSTCT) that effectively enlarges the FOV of the micro-CT and two backprojection-filtration
(BPF)-based algorithms for mSTCT—S-BPF (derivatives along source) and D-BPF (derivatives
along detector) have been correspondingly developed. Compared with the traditional filtered

backprojection algorithm (V-FBP), D-BPF can achieve high-resolution reconstruction with fewer



projections, while S-BPF algorithm cannot save projection data, but its resolution is more uniform
compared to D-BPF algorithm.
Keywords: micro-computed tomography; projection truncation; multiple source translation

computed tomography; backprojection filtration
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