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Energy-weighted image reconstruction method of multi-energy photon counting X-CT

YU Zi-li, ZHOU Zheng-dong, ZHANGWen-wen, CHENYuan-hua

Department of Nuclear Science and Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

To study on the energy-weighted image reconstruction method and reconstruction performances of multi-

energy photon counting X-CT. Both the X-ray vacuum tube at 140 keV and multi-energy X-ray detection system

with photon counting detector were simulated by using Geant4 software; the energy-weighted reconstruction was applied for

filtered back-projection images of different energy bins. Both X-ray spectrum and photon counting of multi-energy CT

of different energy bins were obtained. The noise and contrast- to- noise ratio of energy-weighted reconstructed image were

0.1080 and 3.8415 respectively. Compared with image reconstructed from energy- integral photon collection, the noise was

reduced by 9.1% and the contrast-to-noise ratio was increased by 13.64%. Compared with the image reconstructed

from energy-integral photon collection, the energy-weighted reconstructed image has lower image noise and higher contrast.
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Note: a, b, c are the photon counting of different energy bins; d, e, f are the projection of different energy bins
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Note: a, b, c are FBP reconstructed images of different energy bins; d is FBP reconstructed image from energy-integral

photon collection; e is energy-weighted reconstructed image
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