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Diffusion magnetic resonance imaging based on image block matching constraints
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Abstract: Objective To improve the image reconstruction quality of diffusion-weighted imaging with high acceleration factor
for accelerating the acquisition. Methods Image block matching method was used to extract similar image blocks in diffusion-

weighted images for low-rank constraint and sparseness constraint, and it was integrated into the traditional sensitivity
encoding (SENSE) parallel reconstruction algorithm to improve image reconstruction quality and reduce image noise. Two

sets of human data were collected in the experiments. The reconstructed results using traditional SENSE reconstruction, total
variation constraint-based SENSE (SENSE-TV) reconstruction and the proposed method were compared at 3x and 4x
accelerations. The errors of the diffusion images and fractional anisotropy (FA) maps with the reference images from fully

sampled data were quantitatively calculated. Results Compared with traditional SENSE and SENSE-TV methods, the
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proposed method resulted in the reconstructed diffusion images with higher image quality and lower image errors in the 3x
and 4% acceleration experiments. The quantitative analysis showed that the FA calculated by the proposed method was more
accurate and had lower errors. Conclusion By constraining low-rank and sparseness of similar image blocks from images in
reconstruction, it is expected to achieve high image quality under high acceleration factor.
=
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Figure 1 Flowchart of SENSE reconstruction with block matching

constraints
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Figure 2 Five representative diffusion images reconstructed by different methods with an acceleration factor of 3
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Figure 3 Five representative diffusion images reconstructed by different methods with an acceleration factor of 4
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Figure 4 Color—coded FA maps reconstructed by different methods with different acceleration factors
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Figure 5 Six diffusion images and the corresponding color-coded FA maps reconstructed by different methods with an acceleration

factor of 4 (volunteer 2)

el

SENSE

SENSE-TV

SENSE-BM

RMSE = 29.,45%

RMSE = 22.04%

RMSE = 11.35%

El6 FIEEIEABEMERETAR S EZEN 67 ERISRALEGFIX KR & 5RASH FA E

Figure 6 Six diffusion images and the corresponding color—coded FA maps reconstructed by different methods with an

acceleration factor of 4 (volunteer 3)
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