ELEC 1520 Homework – 2D Arrays
Image Sharpen Kernel

Instructions

Write a C program to solve the following problem. Upload your source code file to Canvas. The file name must be of the form STUDENT_ID_NUMBER.cpp (Do not put any spaces)  Substitute your studentID for the  “STUDENT_ID_NUMBER” in the file name. 


Problem Statement
Create a program that displays the results of applying a sharpening filter.  The program output should closely resemble the example output shown below. 
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Preprocessor Directives

Use the following preprocessor directives (macros) in your program to specify the size of the 2D arrays.

#define ROWS 12
#define COLS 10

// Global constants
// upper range of random numbers
#define HIGHEST_NUMBER 255
#define LOWEST_NUMBER 0

All other variables must be declared within main.


Input

Create two 2D arrays with dimensions: ROWS, COLS. Initialize all array elements to zero. Array data type is unsigned char.

unsigned char Original_Image[ROWS][COLS];

Fill one array with random numbers in the range: [LOWEST_NUMBER, HIGHEST_NUMBER]. Only fill the array interior. The outside edge values should all remain zero. See the example array named Original in the program output example above. This is called a zero-padded array.

Seed the random number generator with the value 17 to produce the same results as the given example. Submit your code like this as well, so it can easily be tested by the grader.


unsigned char Filtered_Image[ROWS][COLS];


Process

Apply an image sharpen kernel to the original array data. An image kernel is a small matrix used to apply effects such as sharpening and blurring to images. Image kernels are also used in machine learning for feature extraction, a technique for determining relevant portions of an image.

Refer to the interactive tutorial: http://setosa.io/ev/image-kernels/ to visually see how this sharpens an image.

This program uses the following 3 x 3 matrix sharpen kernel.

0 -1    0
-1	  5   -1
 0    -1     0

For each 3x3 block of pixels in an image, each pixel is multiplied by the corresponding kernel value, these values are summed, and then that sum becomes the new pixel value in the filtered image. An example is shown below.
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http://setosa.io/ev/image-kernels/ 


The new pixel value of 166, in the example above, is stored at the location r,c in the output image, where the matrix locations are defined as

	r-1, c-1
	r-1, c
	r-1, c+1

	r, c-1
	r, c
	r, c+1

	r+1, c-1	
	r+1, c    
	r+1, c+1




Output

Display the original matrix data and the filtered (sharpened) matrix data as shown in the example output.

[bookmark: _GoBack]Your program output should be neatly formatted and labeled.
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