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Normalized Device Coordinates: 

We need to use a device independent coordinate system called (NDC) to describe the viewport. 

This device (NDC) better than using the coordinate of the display screen to describe the 

viewport. 

 

The (NDC) system allows the application programmer to write graphics programs independent 

of the resolution of the display screen. 

 

World coordinate system: is a user defined coordinate system chosen for a  specific 

application. These screen independent coordinate can have a large or small numeric range, 

negative values and fraction. 

 

Windowing: Is the capability of displaying part of the Word Coordinate System image, enclosed 

in a rectangular region. That is when the image described in the world coordinate system is too 

complicated to be viewed clearly on the screen and the user may want to view ( and enlarge) 

only a portion of the image. Adjusting the size of the window has the effect of enlarging or 

shrinking or even distorting a portion of the image or the entire image. 

 

 

Viewport: it is a rectangular region of the screen where the contents of  the window are 

displayed. That is done when we want to display different views of the image in different regions 

of the screen. Using the same window and several viewport, the same object can be placed in 

different regions.  

 

 

Window To Viewport mapping: It is a transformation function that converts from Word 

coordinate system to ( NDC ). It produces on specific view of the image. 

To change the view we must change the window and/or the viewport and reinvoke this mapping. 

The window and the viewport are described by the coordinates of the lower left vertex. 

 

 

Window to viewport mapping algorithm: We take the coordinates of the points of the object 

in a designated window and transform them to give the coordinates of the corresponding points 

in the viewport on the screen As shown below.  
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This mapping require three steps: 
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Example : Point P is to be displayed on part of a screen as indicated in the figure. Describe the 
sequence of transformation that will transform the window shown to the viewport indicated and 
give the matrix for each. Calculation the coordinates of P where it appears on the screen. 
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So the single matrix M will be : 
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