


What is It?

o Apply a filter to an image

o Produce a new image that Is
better/useful/interesting in some
way



How It works (briefly)

o Translate image into a matrix of
numbers (i.e. a bitmap)

o Create a convolution filter (different
processing effects use different
filters)

o Apply filter by locally convolving at

each location
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Why do it in parallel?

o Images are getting large

Satellite pictures taken of the entire
earth on a daily basis

Many applications require fast, real-
time processing

o It adapts well to parallel
Images are basically matrices of bits

Filtering usually only depends on your
neighbors



Some Filters
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o Average (blurring)
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o Sharpening Filter




mplementation
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Performance Experiments

o 2 Images
1 small (256x256)
1 large (2400x3200)

o 4 Filter Sizes
3x3
5x5
15x15
25x25




But First Some Pictures...
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How big Is the problem?

o With an m x n image and f x f filter
(with m, n >>f)
o Memory usage i1s O(m¥*n)

Parallelism reduces to —~(m*n)/np for
each processor

o Runtime is O(m*n*f?)
Parallelism reduces to —(m*n*f%)/np




Performance on the Small Image

Performance on 256x256 Image (small filters)
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Performance on the Small Image

Performance on 256x256 Image
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Performance on the Large Image
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Performance on the Large Image

Performance on 2400x3200 Image
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How close to “perfect”?
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How close to “perfect”?

Performance on 2400x3200 Image with 25x25 filter
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Another Measure of Efficiency
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Conclusions

o Image processing can greatly
benefit from parallelism

o Larger problems (especially filters)
result in larger improvements

o Diminishing returns with additional
processors




Questions?




