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Noise elimination methods for fibre tracking in diffusion tensor imaging
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Abstract: Several noise elimination approaches for fibre tracking in diffusion tensor imaging (DTI) are analyzed. The simulation
results indicate that Gaussian smoothing filter, median filter, and maximum-minimum filter are able to eliminate the noise in DTI
image. Gaussian smoothing filter eliminates high-frequency white noise, but causes fuzzy edges of images and affects the
connectivity of DTT fibre tracking. Median filter not only eliminates random noise, but also remains valuable information, which
improves the effect of DTI fibre tracking. Maximum-minimum filter inhibits the effects of significant noise and improves the
connectivity of DTI fibre tracking. Herein a mixed filtering method by integrating maximum-minimum filter with median filter
is proposed for image denoising. The proposed method is proved to be able to effectively reduce the effects of noise on DTI fibre
tracking, achieving better DTI fibre tracking results.
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Fig.1 Simulation results of noise elimination methods for diffusion tensor imaging (DTI)

a: Original DTI b, image; b: Result of Gaussian filtering for image a; c: Result of median filtering for image a; d:

Result of maximum-minimum filtering for image a; e: Original gradient image of DTI; f: Result of Gaussian filtering

for image e; g: Result of median filtering for image e; h: Result of maximum-minimum filtering for image e
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Fig.2 Visualization results of DTI fibre tracking

a: Axial visualization result of original DTI fibre tracking; b: Axial visualization result of DTI fibre tracking after Gaussian

filtering; c: Axial visualization result of DTI fibre tracking after median filtering; d: Axial visualization result of DTI fibre tracking

after maximum-minimum filtering; e: Coronal visualization result of original DTI fibre tracking; f: Coronal visualization result

of DTI fibre tracking after Gaussian filtering; g: Coronal visualization result of DTI fibre tracking after median filtering; h

Coronal visualization result of DTI fibre tracking after maximum-minimum filtering
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Fig.3 Simulation results of mixed filter for image denoising

a: Result of mixed filtering for original DTI b, image; b: Result of
mixed filtering for original gradient image of DTI; c: Axial visualization
result of DTI fibre tracking after mixed filtering; d: Coronal

visualization result of DTI fibre tracking after mixed filtering
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