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Abstract Medical imaging is a complicated procedure and acquired images are with intrinsic characteristics. 

As a tool to quantify the image quality, signal-to-noise ratio (SNR) is widely accepted by physicians in clinical 

knowledge on its consistency with respect to different observers and tissue regions is known. In this paper, the 

consistency is studied with 324 simulated MR images of human brain. The consistency of SNR is validated 

tissues in each modality, Wilcoxon rank sum test suggests no significant difference between two observers 

(P 0.70 . For the same modality and observer, SNR between tissues correlates well (Pearson correlation 

coefficient rp 0.71(P 10
5
), and Spearman’s rank correlation coefficient rs 0.97(P 10

3
). This study 

indicates that SNR is consistent and robust regarding to different observers and tissues in objective quality 

assessment of magnetic resonance images. Further research will be carried on clinical images for objective 

assessment. 
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Table 1 Simulated human brain MR images
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Fig. 1 Three examples of simulated MRI from S1
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Fig. 2 Distribution of voxel numbers in delineated regions by different observers

 3 

Table 3 Inter-tissue difference analysis
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Table 2 Inter-observer difference analysis using Wilcoxon 

rank sum test
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