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Abstract In tomographic image reconstruction, the focus is on developing CT image reconstruction
methods that can maintain high image quality while reducing patient radiation exposure. Typically,
statistical image reconstruction methods have the ability to generate high-quality and accurate images
while significantly reducing patient radiation exposure. However, in cases like CT image reconstruction,
which involve multi-dimensional parameter estimation, the degree of the Hessian matrix of the penalty
function is very large, making it impossible to calculate. To solve this problem, the author proposed
the PEMG-1 algorithm. However, the PEMG-1 algorithm has issues with the convergence speed, which
is typical of statistical image reconstruction methods, and increasing the penalty log-likelihood. In this
study, we propose a reconstruction algorithm that ensures fast convergence speed and monotonic
increase in likelihood. The basic structure of this algorithm involves sequentially updating groups of

pixels instead of updating all parameters simultaneously with each iteration.
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[Fig. 1] A simplified x-ray photon is converted to 7
attenuated photon through the 7, pixel.
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(a) (b) ©

[Fig. 3] For experiment (T}), the simulated image
reconstruction using the PEMG-1 and
PPS-PEMG algorithms (from left to right:
original image(a), reconstructed image with
PEMG-1(b), PPS-PEMG(c))

(d) (e) 6]

[Fig. 4] For experiment (7}), the simulated image
reconstruction using the PEMG-1 and
PPS-PEMG algorithms (from left to right: the
original image(d), reconstructed image with
PEMG-1(e), reconstructed image with
PPS-PEMG())
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(Table 1) Comparison of damping coefficient
estimates (Mean and SDT damping
coefficient estimates by region
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[Fig. 51 Graph (a) corresponds to experiment (t})
(average incident photon intensity of 150), (b)
to experiment (1) (average incident photon
count of 350), and (c) to experiment (7}) (average
incident photon count of 600), showing the
convergence rate of the penalized log-likelihood
using the PEMG-1 and PPS-PEMG algorithms

Name t Spine  Lungs Heart Body
Divisi -
on Real damping
coefficient 0.1700 0.0080  0.0700  0.0500
Mean | 0.1756 0.0084  0.0643 0.0578
E .| PEMG-1
Xpert STD |0.1845 0.1390  0.3721  0.0699
ment
“h PPS- Mean |0.1712 0.0081  0.0695 0.0490
PEMG | STD [0.1823 0.1314  0.3624  0.0645
Mean | 0.1743 0.0086  0.0710 0.0578
E .| PEMG-1
Xpert STD |0.1849 0.1398  0.3781 0.0693
ment
h PPS- Mean | 0.1714 0.0083  0.0694 0.0510
PEMG | gD |0.1831 0.1375 03691 0.0653
Mean | 0.1727 0.0089  0.0784 0.0418
E .| PEMG-1
Xpert STD |0.1835 0.1380 0.3793 0.6989
ment
© PPS- Mean | 0.1711 0.0085 0.0712 0.0512
PEMG | STD |0.1832 0.1369 0.3697 0.6594
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