CEG 220 – Section 2

C Programming for Engineers

Fall 2002

Extra Credit 

Due:  November 18,2002

Digital Image Processing

The programmer’s block is NOT turned in as a separate item for this extra credit.  However, the programmer’s block will be included as comments in the program as they are now when you submit your programs.

Background

A binary (digital) picture is a two-dimensional array, each of whose entries is 0 or 1.  The image is interpreted as light (1) or dark (0) background.  For example, the following is a binary picture of a football:




0  0  0  0  0  0  0




0  0  1  1  1  0  0




0  1  1  1  1  1  0

Object Picture




0  0  1  1  1  0  0




0  0  0  0  0  0  0

In analyzing a binary picture, it is often necessary to identify the edges.  Let us define an element of the picture (called a pixel) to be an edge pixel if it is 1 and at least one of the pixels immediately above, below, left, or right is 0.  We can then show the edges by setting each edge pixel to 1 and all other pixels to 0.  After identifying the edges in the preceding picture, we obtain




0  0  0  0  0  0  0




0  0  1  1  1  0  0




0  1  0  0  0  1  0

Edge Picture




0  0  1  1  1  0  0




0  0  0  0  0  0  0

Program Specifications
Write a program that reads a binary picture and prints the picture showing the edges.  Use two-dimensional arrays and show results to the screen.  Additionally write the Object Picture and Edge Picture to a file using the fprintf statement.  Demonstrate for the football example and also for one larger example:  a large block letter representing the grade you would like to get for this project.     

In addition, your program should call two functions which perform an analysis of both the original image and the edge picture.

The declaration for the first function is:

void totalones(int pict[][NCOL], int NROW, int NCOL, int *mones)

where pict is the input array, NCOL is the number of columns, NROW is the number of rows, and mones is a pointer to the integer which the sum total of all the ones in the picture.  This total is computed in totalones and printed in the main calling function.

The declaration for the second function is:

void mostones(int pict[][NCOL], int NROW, int NCOL, int *mrow, int *mcol)

where pict, NROW, NCOL as before, mrow is a pointer to the integer representing the max sum of ones in any row, and mcol is a pointer to the integer representing the max sum of ones in any column.  These sums are computed in mostones and printed in the main calling function.

Put the program listing, test plan, output screens, and print outs from the data file along with the diskette in a new 9” by 12” envelope (Project Envelope) and clearly label it on the outside as EXTRA CREDIT.  Your diskette should also be clearly labeled.  Only your final versions of the program should be on the diskette.  The files on the disk must be:




ExtraCredit.cpp
-- source code




ExtraCredit.exe   -- executable code




ExtraCredit.out   -- output file containing images

CEG 220/Fall 2002 Extra Credit

Name:____________________________

Grade: ______out of 15

0 - missing, 1 - very minimal, 2 - minor problem, 3 - OK

GRADING ITEM





      SCORE   POINTS OFF

	Envelope properly marked


	0,1,2,3
	

	Test plan and results for cases as requested
	0,1,2,3
	

	Program listing included - also shows the two objects and edge pictures
	0,1,2,3
	

	Disk properly marked
	0,1,2,3
	

	Disk virus check OK


	No, Yes
	

	Disk has requested C file


	0,1,2,3
	

	Disk has requested EXE file


	0,1,2,3
	

	Disk has requested OUT file(s) and it contains object and edge for two cases as requested
	0,1,2,3
	

	Program has proper header comments and other internal comments
	0,1,2,3
	

	Program properly uses arrays: loops do not attempt to access elements out of array sizes
	0,1,2,3
	

	Program uses FILE pointer, fopen, fprintf, and fclose correctly 
	0,1,2,3
	

	Program correctly uses pointers in functions which compute number of ones.
	0,1,2,3
	

	Program correctly runs and correctly shows output on screen and overwrites the OUT file.
	0,1,2,3
	


Comments:
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