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Motivation: Neutron Facilities
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High Flux Isotope Reactor

One of the highest steady-
state neutron flux research
reactor in the world

Spallation Neutron Source

World = most powerful
acceleraror-based

neutron source Experimental Facilites
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Motvaton: Computational Facilities

OLCF ==

Some of the most advanced
computing resources in the
world
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Partially Sampled Fourier Data
Determine f = {f(x;.y;) : 0 <

i.] < 2N} that
solves the convex optimization problem

minimize ||.J.f||; + ||-J,f]||1.

subject to ||[MFf —f||, < o.

Where the matrix M is a mask that removes un-
known Fourier coetficients.
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Modalities that fit partial Fourier Data

Ultrasound
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Non-Uniform Fourier Reconstruction
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Reconstruction of ng = 128 jittered Fourier coefficients for HOTV and AHOTYV of f(x) = sign(x)cos(wzx).
fnorv = I'H:}ﬂﬂ\ L™f 1+— Fxvrerf —fll; fanorv = m'in‘hl_h‘.’_’"fl +- }_wu-rf f|l2
Jittered- k, =i - | Z&| — 1 —I—;ﬂ-. such that & ~ U([0.1]) f :E;mr & fo(m) ij e
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Non-Uniform Fourier Reconstruction
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Reconstruction of np = 128 jittered Fourier coefficients for HOTV and AHOTYV of f(r) = sign(x) cos(wx).
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Optimization of Edge Detection

Edge Detecton
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Onginal Fourier Rec
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MinMod X-Dir

7 =N
N

=1 -
NUFFT(Oxt)

MinMod X-Dir

U

f Bpr = ming||f||; + 5| Af — oxf]|
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Onginal Founer Rec
. Fourier Rec

=
os(myvx° + y=/2 if V2 4+y*<1/2
f(xr.y) ={ S V}. - ‘;., ] | s y 1
OAK RIDGE NATIONAL LABORATORY \ COS(TV I +y°/2 —7/2) otherwise. e

L. S. DEPARTMENT OF ENERGY IUT-BATTELLE




MinMod X-Dir
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MinMod X-Dir

f Bpr = ming||f||; + 5[|Af — oxf]|2
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Thank You.
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MinMod X-Dir
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Optimization of Edge Detection

: . -
fpp = min f\|f| 1+ {—}|'.—if — ofl|»
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Here, 0 = % and the j*" row of A is e~ 'Tk*=if

—If_il if z € [—1,0]
frﬂmp(-r} — ‘_IEI if r € (U—ll
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