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Abstract : Diffusion tensor image(DTI) exploits the random diffusional motion of water molecules. This method is wuseful for the
characterization of the architecture of tissues. In some tissues, such as muscle or cerebral white matter, cellular arrangement shows a strongly
preferred direction of water diffusion, i.e., the diffusion is anisotropic. The degree of anisotropy is often represented using diffusion anisotropy
indices (relative anisotropy(RA), fractional anisotropy(FA), volume ratio(VR )). In this study, FA images were obtained using different gradient
schemes(N=6, 11, 23, 35. 47).

Mean values and the standard deviations of FA were then measured at several anatomic locations for each scheme. The results showed that
both mean values and the standard deviations of FA were decreased as the number of gradient directions were increased. Also, the standard
error of ADC measurement decreased as the number of diffusion gradient directions increased. In conclusion, different gradient schemes
showed a significantly different noise performance and the schem with more gradient directions clearly improved the quality of the FA
images. But considering acquisition time of image and standard deviation of FA, 23 gradient directions is clinically optimal.
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Fig. 1. ROIs used in data analysis (1) frontal gray matter, (2)
putamen, (3) posterior limb of internal capsule, (4) thalamus,
and (5) splenium of the corpus callosum
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Fig. 3. Comparison of mean values and standard deviation of
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Fig. 4. Standard error of 6(ADC) on different DTI schemes
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