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Question to Consider

m How do we estimate these geometry parameters to obtain a
reconstructed image?
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Mathematical Problem

Linear Algebra Problem

Ax=0b
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Problem Set-up

The Optimization Problem

i {IlA(p)x - blj5 +2%1x]I*}

A(p) is a matrix A created as a function of p.
A is Tikhonov regularization parameter.
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Problem Set-up

The Optimization Problem

i {IlA(p)x - blj5 +2%1x]I*}

A(p) is a matrix A created as a function of p.
A is Tikhonov regularization parameter.

Block Coordinate Descent (BCD)

Given an initial guess pg.

xy = argmin [A(p,)x — blI3 + 23 l1x|I?

Pis1 = argmin | A(p)x - b|)3
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Block Coordinate Descent
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Figure: Use initial parameters to take the image.

Xo = arg min || A(po)x — blI3 + A3 Ix|I?
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Block Coordinate Descent
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Figure: Use the image to find better parameters.

py = argmin [|A(p)xo - b3
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Block Coordinate Descent
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Figure: Use the better parameters to find a better image.

x1 = argmin [ A(py)x - bIIZ + A3]|x|1
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Block Coordinate Descent
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Figure: Use the image to find better parameters.

p2 = argmin [|A(p)x1 - b3
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Block Coordinate Descent
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Figure: Continue until you get a good image

xj = argmin [[A(p,)x ~ blI3 + A3 1Ix|1>

Pies = arg min | A(p)xi — bl
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Block Coordinate Descent

(a) Solution after BCD (b) True Solution
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Stimulating Perturbations

m The "perfect” problem
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Stimulating Perturbations
m The "perfect” problem
m Reality

where

b = b + noise

P:[Rl oo R, 67 --- gm]T

A(p) is a matrix A created as a function of p

Manuel Santana, Mai Phuong Pham Huynh, Ana Castillo, Issa Susa
Point-of-Care Tomographic Imaging (Dr. James Nagy)



Stimulating Perturbations
m The "perfect” problem
m Reality

where

b = b + noise
T
p= [Rl oo R, 67 --- gm]
A(p) is a matrix A created as a function of p

— when testing algorithm, we need to stimulate some
perturbations attached to the p and 6.
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Stimulating Perturbations
m The "perfect” problem
m Reality

where

b = b + noise

P:[Rl oo R, 67 --- gm]T

A(p) is a matrix A created as a function of p

— when testing algorithm, we need to stimulate some
perturbations attached to the p and 6.

Q: Should the perturbations be randomly or constantly stimulated?
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Random Perturbations

Solution with Noisey A Solution After BCD (imfil)

True Solution

sossrve 2

Figure: First row: Both random, Second row: 6, Third row: R
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Constant Perturbations

Solution with Noisey A Solution After BCD (imfil)

True Solution

Figure: First row: Both constant, Second row: 6, Third row: R
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Preliminary Results

True Solution

Original Image Source: Matlab Image Processing Toolbox
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Preliminary Results

True Solution Solution With True Parameters

Original Image Source: Matlab Image Processing Toolbox
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Preliminary Results

True Solution Solution With True Parameters

Solution With Initial Parameters

Original Image Source: Matlab Image Processing Toolbox
Manuel Santana, Mai Phuong Pham Huynh, Ana Castillo, Issa Susa

Point-of-Care Tomographic Imaging (Dr. James Nagy)



Preliminary Results

True Solution Solution With True Parameters

Solution With Initial Parameters

Original Image Source: Matlab Image Processing Toolbox
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Preliminary Results

Errors at each lteration
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Future Directions

m Explore ways to get the angles to converge better.
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Future Directions

m Explore ways to get the angles to converge better.

m Figure out how close of an initial guess we need for
convergence.
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m Figure out how close of an initial guess we need for
convergence.
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convergence.
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Future Directions

Explore ways to get the angles to converge better.

Figure out how close of an initial guess we need for
convergence.

Consider different forms of Tikhonov Regularization.

Explore acceleration techniques for block coordinate descent.

Time code-speed ups due to parallelization.
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Future Directions

Explore ways to get the angles to converge better.

Figure out how close of an initial guess we need for
convergence.

Consider different forms of Tikhonov Regularization.

Explore acceleration techniques for block coordinate descent.
Time code-speed ups due to parallelization.
Find other applications of this algorithm.
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