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Thesis Statement

A WSI data set (digital slides) represent new opportunitie
to carry out numerical queries of morphologic features

Thought:
A If we can take an H&E of a cancer tissue section

A Make into a digital image
I converting it to numerical values of Os &1s

A Convert these numbers back into an image
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Current state of Imaganalysis and
pattern recognition algorithms

A Conventionalmage analysisLimited to quantitative IHC

A Challenge of working with H&Beparating Foreground
from Background

A Why are algorithms not an integral tool for the pathologist
I The recent availability of digital slides
I Discovery workflow:
A Pathologist knows what to identify and how to validate
AProgrammer knows how to write the algorithm

There needs to be an advanced algorithm that pathologists can
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Conventional Vector Quantization (VQ)
(Context)
A Origin:
I Originally utilized in broadcast video for video data
compression

A Method:
I A block of data points/gctorg becomes represented by an
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I New datapointsh newidentifier
A Use:
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A Limitation:

I VQ only identifies exact pattern matches

I Unsuitable for tissue and caével pattern matching
heterogeneity



The greatest challenges of working with
pathology images:

Thenumerous ways to sample a feature

Candidate Feature
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How many ways can this be sampled?
-X andY translational degrees of freedom
-Rotationaldegree of freedom
-Mirror symmetry
-Dynamiaange
-Scaling factors




Challenge

A A representative 25 x 25 pixel feature can be
stochastically sampled >50 million different way



The number of ways an image can b
sampled Is overcome with the use offf

Rings

-Theonly geometric structure in 2
dimensional space besides a point that
has continuous symmetry

-Each ring matches a series of points on
a circle

-Converts this two dimensional
orientation problem into linear pattern e
matching _—







How many points on the ring will be sampled?

Nyquistfrequency theory:all information is contained in twice
the maximum spatial sampling frequency (irferel sampling)
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Spatially Invariant Vector Quantizatic

A A pattern recognition algorithm that uses ring vectors

A Key features:
I Zerotraining workflow
I Rather an int“e[active discovervaorkﬂow model rather than
I a 6ofZEO 1l LILINR | OK €
I Computationally inexpensive (runs on laptops)
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Needs a Pathologist
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Spatially Invariant Vector Quantizatic

How IS It used:

A 1. A predicate image is selected (by clicking mouse)
A 2. Image is searched

A 3. A statistical probability heatmap of quality of
matches is painted onto image



Pre-processing viewport

Post-processing viewport

Load Saved Picture E

Ring vector parameters
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