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 Stack is useful data structure for programmers with many applications
e.g. to keep track of the state of the program when functions are called
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 Let’s design and code together a simple stack with two functions:
push() and pop()
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Assignment 7

A menu driven digital image processing program

» Using function calls for image file handling, image processing,
and testing

- Function declaration, function definition, function call

- Function parameters

- Scope of the variables

» Two-week assignment: Start early, finish early!
- Week1: Setup the working environment, design the user
menu, try 1~2 operations on the image.
- Week2: Complete the operations, test your program.

« Use the web browser to view your image.
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Pixels

 How to represent an image in digital computers:
- An image is composed of picture elements aka pixels

pixel
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RGB color components

 Three components (R, G, B) are used to represent one pixel:
- R: intensity for red color
- G: intensity for green color
- B: intensity for blue color

* The range of intensity for each color component in the ‘library’
image is values between [0 to 255] (8-bit). Therefore, we use char
type to store these values.

e Color examples:
- Red (255, 0, 0), Green (0, 255, 0), Blue (0, 0, 255)
- (255, 255, 0), (0, 255, 255), (255, 0, 255)
- (255, 255, 255), Black (0, 0, 0)
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Image size

 Size of image is (640 x 480) as (width x height)

640 pixels

480 pixels
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RGB colors

e A 2-dimensional array defines intensity of each color
component
unsigned char R[WIDTH][HEIGHT];
unsigned char G[WIDTH][HEIGHT];
unsigned char B[WIDTH][HEIGHT];

127 120 152 159 161 157 156 161 177

Additive color mixing [Wikipedia]
Colors intensities for red, green, blue colors
taken from ‘library.ppm’ image by E. Arasteh
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How to manipulate an image

* First, how to access every pixel in an image?
— By coordinate of a pixel (X, y), x is coordinate on the X-axis
and y is the coordinate on Y-axis
— The color tuple of the pixel at coordinate (X, y) is :

(RIX]ly], BIx]lyl. GIX]ly])

(3,1) (5,2)
X-axis

SIXE-A
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How to manipulate an image

e You can use nested for loops to manipulate pixels of an image:

for (int y = 0; y < HEIGHT; y++) {
for (int x = 0; X < WIDTH; x++) {
operate on pixel(x,y)

}
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