
CS 145: Homework 3
Changemap

1 Description

Your primary goal in this homework is to extend your 1-D array skills into 2-D. You will do
this in the context of writing a tool for expressing in a single image the changes occurring
between frames of a movie.

You will write two classes for this homework: Graymap and Changemap. Place them in
the hw3 package. All classes and methods must have Javadoc documentation. We
suggest you: 1) code the method signature, 2) write the documentation, and only then 3)
implement.

2 Introduction

Your software will load in the frames of a movie, compute the differences between frames,
and accumulate these differences in one grand difference image, which we’ll call a changemap.
Both input frames and the output changemap will be in the portable graymap (PGM) format,
a human-readable grayscale image format with the following form:

P2

4 2

255

0 37 73 110

146 183 220 255

P2 is the file’s so-called magic number, identifying the file format to image editors. Next
is the width, height, and the pixel intensity that maps to white (assume this is always
255). The remaining numbers are the pixel intensities themselves, organized in rows. See
the correspondence between the PGM content and the image to its right? The published
PGM standard allows for comments and a few other twists, but all images provided by your
instructor for this homework have this form.

3 Graymap

Class Graymap has methods for doing input and output of images in PGM format. In
particular, it has:

• A static method readFromFile that takes in a String path to a PGM file. It reads
in the image and returns the pixels as a 2-D int array, in which the first index refers
to a row and the second a column.
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• A static method writeToFile that takes in a 2-D int array and a String path to a
destination PGM file. It writes the array to the file in PGM format. (PrintWriter is
a good choice for writing files.)

Both methods must be qualified with throws FileNotFoundException. Test these methods
before moving on.

4 Changemap

Your Changemap class computes the differences across a series of frames of an image sequence.
It has:

• A static method subtract that takes two 2-D int array arguments. Assume the
arrays are the same size. It returns a new array containing the pixel-wise difference
between the two argument arrays. The second array is subtracted from the first.
Resulting values may be negative.

• A static method abs that takes a 2-D int array argument and alters the argument
array so that all its elements are positive.

• A static method accumulate that takes two 2-D int array arguments. Assume the
arrays are the same size. It returns nothing. Rather, it adds the second argument onto
the first. Resulting values may be negative or greater than 255.

• A static method normalize that takes a 2-D int array argument and normalizes the
results to the range [0, 255]. (This step is pretty much the procedure of pre3 followed
by scaling all elements by 255. Watch out for integer division.)

• A main method that reads in the frame images specified as command-line arguments
1 through args.length - 1. Between each pair of successive frames, i.e., frame i and
frame i + 1, the difference between the second frame and the first is computed. The
absolute values of all such difference images are accumulated into one grand difference
image. The grand difference image is normalized and written out to the file specified
by command-line argument 0.

You are invited to share test code, output images, and input sequences on Piazza.

5 Submission

See hw1 for details on the other expectations upon which you will be graded and submission
instructions. New to this homework are the requirements for Javadoc documentation.

2


	Description
	Introduction
	Graymap
	Changemap
	Submission

