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Quality assessment for PET reconstructed image based on grey relational analysis
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Abstract: An image quality assessment method for positron emission tomography (PET) image based on grey relational
analysis is proposed in the paper to assess the PET image quality and determine the stopping point of iteration. The grey
relational grades between the images with different cutoff frequencies constructed by filtered back projection (FBP) and the
digital phantom are calculated. Taking the FBP reconstructed image with maximum grey relational grade as the reference, the
grey relational grades between the reference and the reconstructed images with different number of iteration are calculated.
Experimental results show that the optimal cutoff frequency of FBP reconstructed image is 0.3 cycle/pixel, and that the image
with best quality of maximum-likelihood expectation maximization is found at the 10" iteration. The results of grey relational
analysis are consistent with those of peak signal noise ratio, and the research results are also consistent with the conclusions of
previous studies, obtaining the number of iteration needed for optimal PET image which is the same with daily clinical use.
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Fig.1 Sampling on an image
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Fig.2 Calculation method of localization grey relational
grade (LGRC)
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a: Utah

.

d: FBP 05

b: FBP 01

&

e: FBP 07

c: FBP 03

.

f: FBP 09

FBP 01 represented the cutoff frequency of 0.1, and FBP 03 represented
the cutoff frequency of 0.3, etc

3 Utah 5FBP EEE%
Fig.3 Utah and filtered back projection (FBP) reconstructed image
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Fig.4 LGRC of Utah and FBP images at various cutoff

frequencies
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Fig.5 LGRC of FBP reference image and MLEM

iterative image at various number of iterations
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FBP 03 represented the cutoff frequency of 0.3, and MLEM 10 repre-
sented the 10" iteration, etc.
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Fig.6 FBP image with cutoff frequency of 0.3 and MLEM

iterative image
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Tab.2 LGRC of various windows
Sliding window Maximal LGRC Best image
3x3 0.958 8 10
5x%5 0.957 1 10
20 v . -
0 50 100 150 200
The number of iterations 77 0.9552 11
8 MLEM %R E %5 FBP 2% E & PSNR (& 9x9 0.953 3 11
Fig.8 PSNR of FBP reference image and MLEM iterative
11x11 0.9513 11
image at various iterations
13x13 0.949 2 11
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Tab.1 LGRC of iterative image with various number of iterations

Iteration Maximal LGRC Best image
20 0.9499 11
40 0.9525 11
60 0.954 8 11
80 0.956 5 11

100 0.9577 10/11

120 0.958 8 10

140 0.9597 10

160 0.960 4 10

180 0.961 1 10

200 0.961 7 10
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