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Abstract

In clinical trials, Computed Tomography (CT) is widely used for diagnosis and treatment guidance. With
the increasing use of CT in clinical practice, the issue of high radiation dose has become a significant
concern. One way to reduce the dose in CT is by utilizing sparse view imaging. However, sparse view
imaging often leads to artifacts in the reconstructed images due to the lack of data. This paper aims to
examine and evaluate image reconstruction methods to introduce effective algorithms for sparse view
studies. Common image reconstruction algorithms such as Maximum Likelihood Expectation
Maximization (MLEM), Algebraic Reconstruction Technique (ART), and Filtered Back Projection (FBP)
were reviewed. FBP and MLEM algorithms perform well when there is complete data, but due to the high
speed of the FBP algorithm, it is best suited for such cases. However, when data is limited, FBP performs
poorly, leading to a comparison between the ART and MLEM algorithms. The results indicate that
MLEM performs better in sparse view studies. Quantitative parameters such as Peak Signal-to-Noise
Ratio (PSNR), Root Mean Square Error (RMSE), and Structural Similarity Index (SSIM) were evaluated
to assess the results. The findings suggest that FBP and MLEM algorithms perform better when data is
complete, while MLEM algorithm excels in sparse view studies.
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5. Iterative Reconstruction
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1. Computed Tomography
2. International Commission Radiological Protection
3. Sparse-View Computed Tomography
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6. Filtered Back Projection

7. Back Projection

8. Lambert-Beer

Journal of Nuclear Science, Engineering and Technology

pled )3 g Cowl (2had 5 @ (B9, (oS oK
Slaxs aS @LA) (DYoo 39> g0 ‘6)l.?d CT solKiws
Dgd co S oS8l iy olawi les L 28l sleesls
W Jee (oo algiee s ilusl el
A Sliwd ol oSl alax 51 AR laps s [VA-VA]
[va]

9 \ART ‘&5) 9o LT ) IR 6pr~)5i” u.)fJﬁ‘..L.A
o 2 e ART oy, ails ob(SIR) (gLl (5Ll
sy ART i )65 [YV-Y 0] w8 oo oolau] Jlam! g
olonl el Wlg oo 995 o, o8l (ol Lol o)ls VL ol S
L SIR slapz s [TY] 55 (SaiJilé 5155 ymad i
g Slale o ogigh hled Ll o5 JeSo
Derge LS ) pea @b @ co)E SR
2 o9zye Sl 5 nugl WS o gre  SRd e (LA
ART B 5 00,65 ol Ll asley JBlas 4 |y peas
IYY] o) sl ol Spe sy

pobay bk cow ;0 ART (g5lesl o ,o3l 5l ool
AREY4 JL.» as 6‘4”.0.0 5o o P g yo )L:.w._) WDgdote Los
e 3gaze Lo pglar (g3lwsl a0 )L g San
o oolaiwl polas (gilwil < ART oy ,651 51 wis S
OSer 5 oz VoY Jlo allie & plgiee uizres [10]
SLT(TV) JS Oliass gjlodige (o9, 2 ogdle a5 0,5 o, L]
5o 0gad oolatuwl oS8l i gilwsb g ART o651
Al oslatwl sgame Les gilesb g SLo-Ly (g5leaiy
S5 VYA Jlo allas ;o 0903 oylaie dgame Lad (g3lusl (o,
o adlllas 5550 slag, 5 (S ART 2,580l ] Sen
Alie ;0 09 dguzme led polal die) ;0 0l e dlae oyl
P9y LS 5 ART 3,681 5l 5 hlSes 5 5 VoY Jlo
oigy lie ol jo il ojlil g oS ART ool
*MLEM rab’ L SIR w-';-.’.)}ﬂ‘ ‘51.:....0 » ‘6)-<€.‘> 6)Lw)l;
o505 b i 651 () 5l ol s g sl oals slprioy

1. Algebraic Reconstruction Technique

2. Statistical Iterative Reconstruction
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4. Wavlet Transform
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