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Problem Definition

Image Segmentation using k-Means Clustering.

Original Image Segmented Image with 5 clusters
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k-Means Clustering Algorithm

1. Randomly select k pixels to be cluster centers.

2. For each pixel in the data set, associate it with the cluster which has its center

closest to the pixel.

3. Calculate new cluster centers by averaging all pixels in a cluster.

Repeat 2 and 3 for a particular number of iterations.
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Parallel Implementation
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Creating Dataset from Image (Serial)

e Read the image using OpenCV for Python.
e Append the R, G, and B values of the pixels to a list for each pixel.

e Saving the list as a pickle file.
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Parallel k-Means

1. Consider N pixels and P processors.

2. Assign N/P pixels to each processor using the pickle file.

3. Processor 0 randomly selects k pixels as cluster centers and broadcasts them.

4. Each processor for each of its pixels, finds the cluster to which the pixel belongs.

5. Each processor recalculates local sums for each cluster.

6. Each processor sends its local sums to processor 0 in order to find the global cluster
centers.

/. Repeat the clustering for the specified number of iterations. (i.e. repeat steps 4-6)

8. Form a pickle file with information about each pixel’s final cluster center.
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Segmented Image Formation (Serial)

Read the file with information about each pixel's corresponding cluster centers.
Read the image.

For each pixel, overwrite the pixel value with the cluster center.

Save the resulting image.
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Results



University at Buffalo

GB | School of Engineering and Applied Sciences

Analysis on Image size 128 x 128
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Analysis on Image size 128 x 128
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Analysis on Image size 256 x 256
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Analysis on Image size 256 x 256
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Analysis on Image size 512 x 512
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Analysis on Image size 512 x 512
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Analysis on Image size 1024 X 1024
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Analysis on Image size 1024 X 1024
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Image Results

AT AT

Original Image

3 Clusters 10 Clusters
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Observations

« For image size 128*128 pixels, the time taken starts to increase as we increase the number of

processors beyond 64.

« For image size 256*256 pixels, the time taken for 128 processors and 256 processors remains

comparable.

« For image sizes 512*512 pixels and 1024*1024 pixels, we see a consistent decrease in the

time taken all the way till 256 processors.
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Challenges

e The input pickle files and the output images had to be created serially because of

lack of OpenCV support on UB clusters.
e The jobs scheduled to run with more than 64 processors were stuck in the queue

for a long time because of receiving low priority and sometimes because of the

resources being unavailable.
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Thank You.
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