CS 6/73995 Homework #1 Par. & Dist. Comp.
Duein class on Monday 24 September 2001

Write a C or C++ program using MPI to perform edge detection on an image, as described
below. Y our program should use the “obr” cluster, with obrO.cluster acting as a“master”
machine. That master should read in the image, send 1/4 of the image to each of four “workers’
for processing, receive a new image back from the workers, combine those partial imagesinto a new
image containing the detected edges, and save that resulting image to afile.

To begin, generate a black and white imagein ASCI1 PBM format. Use “xv” on aegis or some
other UNIX machine to read in an image (find one that you like on the Internet using aweb
browser), and click the right mouse button in the image to bring up a dialogue box. Left-click on
the “Save’ button, and save the image in “PBM/PGM/PPM (ascii)” format, with “B/W
Dithered” color. Then use “xv” to read the image back in to see that you did indeed save a black
and whiteimage, and use “more” or some text editor to look at the file to see that it isindeed
readable ASCI| data.

The PBM format isvery easy to read. In generd, the file header specifies the width and height
of the image, and the rest of the file contains the image data, where “1” is black and “0” iswhite.
Type “man pbm” for amore complete description.

Once the master machine readsin this data and sends 1/4 of it to each of the 4 workers, the
workers should process the datato find the linesin theimage. The Sobel method of edge detection
processes each interior cell in the image by convolving it with a 3x3 “H” matrix to produce avalue
“h” and then with a3x3 “V” matrix to produce avaue “v”, and then computing the new value
for that cell as“v*v + h*h”. Each worker then sends the resulting new image back to the master,
who combines them to produce the resulting image of edges, and savesthat imageto afilein PBM
format.

The 3x3 matrices look like this:

1 1 1 -1 0 1
H 0 0 O v -1 0 1
-1 -1 -1 -1 0 1

Since the result may have avalue other than 0 or 1, the image should aso “thresholded”,
meaning values above or equa to some particular value should be replaced by 1, and values below
that particular value should be replaced by 0. This thresholding should be done by the worker,
using athreshold value of 1, before the resulting image is returned to the master.

To turn in this homework, email the program as asingle ASCI| text file to Professor Walker
(walker@mcs.kent.edu) before class time on the due date.




