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Summary

Summary

1. Describe a technique that can identify and track features in weather
Images in a multiscale fashion.

2. The method can be used on any gridded field of vector
measurements.
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Vector fields

A vector field is what we encounter often.
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Considerations for vector fields

Texture

The vector elements should be such that pixels (gates) in a cluster
possess similar attributes. We need

compact clusters |.
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Texture

Texture

In image processing, vector measurements are
used when the pixel values do not distinguish
between components in the images.

These vectors are called | texture vectors |.

Various forms of texture exist — for example, on
the left are patches showing structural texture.
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Texture

We want to identify components at multiple scales.
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Introduction

Statement of Problem

Identify components in vector fields such that the components found at
different scales are nested.
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Identify components in vector fields such that the components found at
different scales are nested.

Develop a texture segmentation algorithm that leads to nested
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Introduction

Possible solutions

Watershed segmentation (no texture)

Kolmogorov-Smirnov Test (no nested partitions)
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Introduction

Watershed segmentation

Watershed segmentation is a well known hierarchical segmentation
method.

Images are

considered to be topographic reliefs, with the
gray level at a pixel standing for the elevation
of that point. Watershed segmentation

IS the process of finding watershed

lines which separate “catchment basins”.

Watershed

segmentation can provide nested partitions
because there is a way to test how “salient” a
watershed line is, and thus to combine regions.

Local Hinina



Introduction

Problems with watershed
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Introduction

KS Test

Maintain a distribution for each of the various components in the
Image. For each pixel, maintain a distribution of the elements of the
vector in its neighborhood. Test whether the local distribution belongs
to the global distribution, then update and retest.

Works well on single images, poorly on sequences. Reason: lack of
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Method

How

We can incorporate hierarchical segmentation into a K-Means
clustering technigue by steadily relaxing inter-cluster distances.
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Method

Technique

1. Associate a of textural measurements with each pixel.

levels using K-Means Clustering.

2. Requantize image into
(a) Initialize the k means somehow — we simply divided up the measurement space

into equal intervals.
(b) Assign the closest mean to each pixel.

Markov

detailed

coarser
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Method

Neighborhood

When computing statistical texture, we compute the statistics in the
neighborhood of a pixel.

How big a neighborhood? We would expect that with a tight
neighborhood, we would get a large number of small regions, and that
with a large neighborhood, we would get a fewer number of larger
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Method

back
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Method

What i1s K?

K is not the number of regions in the final segmented output.
It is the number of central vectors about which we do the clustering.
The number of regions is determined by the spatial location.

As the number K increases, the clusters cover a smaller range in the
texture space.

back
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Method

Markov assumption

1. Take as candidates all the labels in the 8-neighborhood of the pixel.

2. Compute the contiguity distance d.(k) that would result if the label
were changed to k.

3. Compute the distance between the mean of the kth cluster and the
pixel's texture vector, d,, (k).
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Method
where the distance in the measurement space is:

(k) =|| pE — Ty | (2)

and the discontiguity measure is::

de(k) = D (1 =655 —k)) ©)
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Method

Most detailed segmentation

A region growing algorithm is employed to build a set of connected
regions, where each region consists of 8-connected pixels that belong
to the same K-Means cluster.

If a connected region is too small, then its cluster mean (the mean of
the texture vectors at each pixel in the region) is compared to the
cluster means of the adjoining regions and the small region is merged
with the closest mean.
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Method

back

NSSL: Nov. 2, 2001



Method

Hierarchical segmentation

The inter-cluster distances of all adjacent clusters (or regions) in the
Image are computed.

A threshold is set such that half the pairs fall below this threshold. If a
pair of clusters differ by less than this threshold, they are merged and
cluster means updated.




Method
Continue until no two adjacent regions are closer in cluster space than
the threshold. When this process is complete, we have the

next coarser scale | of the segmentation.

Repeat this process until no changes happen.
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Method

How about tracking?

If we have multiple scales, it should make tracking easier. I've gotten
started on the tracking problem.

A preliminary approach at multiscale tracking has been implemented.
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Results

Algorithm

The algorithm has been implemented and runs real-time in WDSS-II
on the lowest tilt of radar reflectivity data.
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Results

Demo
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Results

Infrared temperature




Results

Other technigues

Few segmentation techniques work with infrared imagery.

NSSL: Nov. 2, 2001



Results
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