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Media Computing: Manipulating Pixels 
A Picture is worth a Thousand Words Pixels! 

 
An image is a matrix  of pixels. 
 
Below is a snapshot of an image being viewed JES. 
 

 
 
 
The left  top corner of the image is coordinate x= 1,y= 1. The bot tom right  
corner is x= 635,y =  740                          
 
A pixel is a color. Colors are defined with three at t ributes: how much red, 
how much blue, and how much green. 
 
    Pixel -  {redValue, GreenValue, BlueValue} 
 
A pixel is thus an example of a complex  data type, an object . In this case, 
the object  has three parts. 
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Each of the RGB at t ributes are between 0 and 255 (how much data is 
needed to store such an at t ribute?) 
 
    {0,0,0} is black. 
 
    {255,255,255} is white 
 
    What is Red? Blue? Green? 
 
Here's how you can explore an image, including the value of each pixel, 
in the JES environment: 
 
1.Load an image using the MakePicture funct ion:  
 

f ilename= pickAFile() 
pic= MakePicture(filename)) 

 
2. Choose Media Tools |  Picture Tool. When the picture appears, click 
on it . The environment will display the x - y coordinate and RGB values for 
each pixel. This can help you find the RGB value of colors you want to 
use. 

Manipulating Pixels 
 
Here are some key funct ions provided by the JES environment: 
 
    mak eColor (r,g,b)  - >  this returns a color, e.g., 
 
     white= makeColor(255,255,255) 
 
    ge tPixel(pic,x ,y)   - >  this returns a pix el from an image, e.g., 
 
     pixel= getPixel(myPic,100,100) 
 
Generally, you'l l call setColor after calling getPixel: 
 
    setColor (pixel,color) - - >  modify given pixel 
     
The following changes the pixel at  100,100 to white: 
 
    white= makeColor(255,255,255) 
    pixel= getPixel(myPic,100,100) 
    setColor(pixel,white) 
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You can also change the R, G, or B value of a color using the set / get  color 
funct ions: 
 
   get Red(pixel)    setRed(pixel,value) 
   ge tGreen(pixel)    setGreen(pixel,value) 
   ge tBlue(pixel)    setBlue(pixel,value) 
    
Use these when you want to see what color a pixel is and then change it , 
sort  of like an x= x+ 1, e.g., the following will redden a pixel: 
 
    red =  getRed(pixel) 
    setRed(pixel,red+ 20) # be careful here for overflow 
 
After making changes to a pic, you need to redraw it  to see it : 
 
repaint(pic) - - > gets the system to redraw the picture. 
 
With these funct ions, and what you know about loops, you can code some 
powerful image manipulat ions. 
 
Here's a program that  draws a white rectangle in the top- left  corner: 
 
    name= pickAFile() 
    pic= makePicture(name) 
    show(pic) 
    color= makeColor(255,255,255)  # white 
    max= 100 
    x= 1 
    while x  < max: 
        y= 1 
        while y <  max: 
            pixel= getPixel(pic,x ,y) 
            setColor(pixel,color) 
            y= y+ 1 
        x= x+ 1 
     repaint(pic) 
 
Note that  the above program draws in a f ixed part  of an image 
(100x100).  
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You can also perform operat ions based on the actual size of a JES picture 
by using: 
 
    ge tWidth(pic)  - >   this returns the width of the image. 
 
    ge tHeigh t (pic) - >   this returns the height  of the image 
 
 
Using these methods allows you to process an ent ire image pixel- by-
pixel. The loop template for this is: 
 
    x= 1 
    while x  < getWidth(pic): 
        y= 1 
        while y <  getHeight(pic): 

pixel= getPixel(pic,x ,y) 
             # do something to pixel 
             y= y+ 1 
        x= x+ 1 
 
Be very careful with your indentat ion! 
 
YouÕll use loops like the above many t imes as you write the solut ions to 
project  1. 

In-Class Assignment 
1. Type in the Ôwhite rectangleÕ code on the previous page and get  it  to 
run. 
2. Write a JES program ÔredEvenRows.pyÕ that  draws the even rows of a 
picture red. Start  with the template above. Test  your program on at  least  
two pictures. 
 
3. Modify the program so that  it  draws every fourth column green. 
 


