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Fig. 1. Profiles of the ideal ODF. The dotted
lines represent the direction of nerve fibers.
The intersection angle between the fibers is
45°. The solid lines represent directions of the
local maxima of ODF. The min-max regulariza-
tion is not applied for the ODF profiles. The
radius of ¢-ball is b=4000 s/mm?2. a:n=0 (or-
dinary QBI). b:n=2 (the second order mo-
ment). c: n=4 (the fourth order moment).
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Fig. 2. Angular deviations 6@ = O — O« for the
ideal ODF. ® and O« are the angles between lo-
cal maxima of the ODF and the intersection an-
gle of actual two fibers, respectively. The
radius of g-ball is b=4000 s/mm?.
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Fig. 3. Estimations of the angular deviation
taking into account the data acquisition man-
ner. m denotes the number of sampling direc-
tion. The ODF’s for n=2 are calculated using
two shells of the g-ball that radii are b=4000 s/
mm? and 4800 s/mm?.
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Fig. 4. Hypothetical situation of fibers for fiber
tracking simulations. The intersection angle be-
tween the two fibers is 60°.
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Fig. 5. Direction maps of the local maxima of ODF (a.) and ODF profiles (b.~f.) for =0 (or-
dinal QBI), m =252. The radius of ¢g-ball is 5=4000 s/mm?2. The gray scales of the lines are as-
signed using GFA : line colors are black when GFA’s are larger than an upper limit, and white
when GFA’s are smaller than a lower limit. We use the GFA value of the central voxel for the up-

per limit, and the lower limit is 0.
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Fig. 6. Direction maps of the local maxima of ODF (a.) and ODF profiles (b.~f.) for n=2, m=
92. ODF’s are calculated using two shells of the g-ball that radii are b=4000 s/mm? and 4800 s/

mm?. The depiction manners are the same as Fig. 5.
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Multi-shelled g-ball Imaging : Fiber Tracking using Moment-based Orientation
Distribution Function [Presidential Award Proceedings]
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We propose a method that calculates an orientation distribution function (ODF) based on the mo-
ments of the probability density function of diffusion displacement. The method is based on g¢-ball
imaging and an idea of ¢g-space imaging using small magnetic-field gradient that we proposed in previ-
ous work. We also investigate ODF’s ability to identify fiber crossing by numerical simulation. Our
results imply that the moment-based ODF may reduce the number of data acquisition measurements
while keeping higher ability to identify fiber crossing.
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