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Background Results

* The edge detection and stiffness vs. strain algorithms were integrated
* The algorithm was optimized reducing execution time without introducing significant
data deviation (5.9% deviation in calculated intensity)
» Block segmentation and averaging were replaced with convolution
» The number of “for” loops was reduced

Ultrasound is widely used in clinical settings. It can be used to detect tissue structures by measuring
their reflective properties. Unfortunately with standard ultrasound, low-level tissue damage
assessment is less reliable. As seen in conditions such as cirrhosis, if left untreated, progressive low-
level damage can lead to a loss of tissue function. Using the property of acoustoelasticity,
ultrasound can be used to diagnose such conditions.

Acoustoelasticity
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Acoustoelasticity uses changes in stiffness with deformation to classify tissues. An ultrasound video
is taken and change in stiffness between frames is analyzed.
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Digital Signal Processing

Digital Signal Processors (DSPs) are optimized to do

simple calculations quickly, using:
* Parallel computing Revised Original
e Separate program and data memories
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Output of revised (left) and original (right) algorithms.
Intensity represents slope of stiffness vs. strain
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Stiffness is the force required
for an amount of deformation

Stiffness = k = F/6
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A visualized display of stiffness over
strain can deliver detailed feedback
over entire tissue regions to better
evaluate the nature of damage.

* Combine interface and analysis algorithms
* Convert analysis algorithm from Matlab to C by hand or using Simulink

Measuring changing stiffness vs.

strain can provide functional data Sonogram Elastogram » Small blocks of pixels are averaged in each frame to reduce noise
about tissues that operate by - Assuming constant strain rate, the change in intensity of a given block over a series of Interface
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