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(a) Original Shepp-Logan head Phantom, 256 x 256. (b) Sinogram
over 1000 projections, (c) Reconstruction obtained without filter, (d)-
(h) Reconstructed image over 180 degrees: (d) 50, (e) 100, (f) 300,
(g) 500, and (h) 1000 projections by FBP

Reconstruction process in algebraic method.

The phantoms used in the simulation study, (a) Modified Shepp-
Logan phantom (128 <128 pixels), (b) PET Test phantom (128 <128
pixels), (c) SPECT Test phantom (128x128pixels), (d) Medical
thorax image (128 x 128 pixels).
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The proposed Hybrid Model (MLEM+AD)

Modified Sheep-Logan mathematical phantom (64x64pixels) &
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The PET test Phantom with different reconstruction methods. Projec-
tion including 10% uniform Poisson distributed background events.
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Test case 1.

Line Plot of simulated PET test Phantom and standard Thorax phan-
tom images using proposed MLEM+AD method

The SPECT elliptical Test Phantom with different reconstruction
methods. Projection including 10% uniform Poisson distributed
background events.

The Plots of SNR, RMSE, CP, and MSSIM along with Iterations for
Test case 2.

Modified Sheep-Logan mathematical phantom (64x64pixels) &
Standard thorax medical image (128x128 pixels)

The modified Shepp-Logan phantom image reconstructed by differ-
ent algorithms: (a) SART, (b) MLEM, (c) MRP, (d) MLEM+AD

The Plots of SNR, PSNR, CP, and MSSIM along with No. of Itera-
tions for different reconstruction algorithms.

Line Plots of reconstructed Modified Shepp-Logan Phantom image
using proposed (MLEM+AD) and other methods
The real thorax phantom image reconstructed by different algorithms:

(a) SART, (b) MLEM, (c) MRP, (d) MLEM+AD

Line Plots of reconstructed Standard Thorax image using proposed
(MLEM+AD) and other methods
Generalized Hybrid-Cascaded Framework for PET/SPECT Image

Reconstruction

Proposed MLEM based hybrid-cascaded framework (Model-1)

The phantoms used in the simulation study, (a) Modified Shepp-
Logan phantom (128x128pixels), (b) PET Test phantom (128x128piXx-
els), (¢) SPECT Test phantom (12s8x128pixels), (d) Medical thorax
image (128x128pixels)

The Modified Shepp-Logan phantom with different reconstruction
methods. Projection including 15% uniform Poisson distributed
background events.

The Plots of SNR, RMSE, CP and MSSIM along with No. of Itera-
tions for different reconstruction algorithms for Test case 1.
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The PET test phantom with different reconstruction methods includ-
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ing 15% uniform Poisson noise.

Line Plots of reconstructed PET Test Phantom using proposed
(SART+MLEM+mAD) and other methods
The SPECT test phantom with different reconstruction methods in-

cluding 15% uniform Poisson noise.

Line Plots of reconstructed Elliptical Test Phantom using proposed
(SART+MLEM-+MedAD) and other methods
The Real thorax phantom with different reconstruction methods in-

cluding 15% uniform Poisson noise.

Line Plots of reconstructed Standard Thorax medical Test image us-
ing proposed (SART+MLEM+MedAD) and other methods
Proposed MRP based hybrid-cascaded framework (Model-2)

The phantoms used in the simulation study, (a) Modified Shepp Lo-
gan phantom, (b) Medical thorax image

The Modified Shepp-Logan phantom with different reconstruction
methods.

The standard thorax medical image with different reconstruction
methods.

The Plots of SNR, RMSE, CP and MSSIM along with No. Iterations
Line Plot of Shepp-Logan phantom and standard thorax medical im-
age using Proposed method (SART+MRP+AD) with other methods
Proposed OSEM based hybrid-cascaded framework (Model-3)

The phantoms used in the simulation study, (a) Modified Shepp-
Logan phantom (64 x 64 pixels), (b) PET Test phantom (64 x 64 pix-
els), (c) SPECT Test phantom (64 x 64 pixels), (d) Medical thorax
image (128x128 pixels)

The Modified Shepp-Logan phantom with different reconstruction
methods including 15% uniform Poisson noise.

The Plots of SNR, RMSE, PSNR, CP, and MSSIM along with No. of
Iterations.

Line Plot of Shepp-Logan phantom using Proposed method
(SART+OSEM+AD) with other methods

The PET test phantom with different reconstruction methods includ-
ing 15% uniform Poisson noise..

Line Plot of PET Test phantom using Proposed method
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The SPECT elliptical Test Phantom with different reconstruction
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Line Plot of Elliptical Test phantom using Proposed method
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The Modified Shepp-Logan phantom with different reconstruction
methods from the noise-free and noisy data. Original Shepp-Logan
phantom, (b) noise free sinogram (c) noisy sinogram (d) reconstruct-
ed image by TV+FBP, (e) reconstructed result by AD+FBP, (f) re-
constructed result by CONVEF AD+FBP

The CT phantom with different reconstruction methods from the
noise-free and noisy data. Original Shepp-Logan phantom, (b) noise
free sinogram (c¢) noisy sinogram (d) reconstructed image by
TV+FBP, (e) reconstructed result by AD+FBP, (f) reconstructed re-
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