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Geometric Transformation

Linear Transformation:



Geometric Transformations

Example: R3→→→→ R2



Linear Transformations 

R2→→→→ R2
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Show that:
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Linear Transformations 

(scale with respect to origin)
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Linear Transformations 

(mirror with respect to y axis)
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x´ = x.cos θ - y.sen θ
y´ = x.sen θ +  y.cos θ
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Linear Transformations 

(rotation with respect to origin)

x

y

cos θx´

y´
=

sen θ cos θ

-sen θ

x

y
θ



y

P =
x

y

v

u

v
ou

y

P =

x´

y´
P´=

x

y
θ

Linear Transformations 

(rotation -vs- base change)
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Rotation of a point by an angle θ  θ  θ  θ  has the same effect as

base axis rotation by an angle -θ θ θ θ .
The matrix that implements the transformation is 
constructed assembling the coefficients of the new base 
normalized vectors in its rows.



Linear Transformations 

Properties

(Very important property in Computer Graphics)
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Linear Transformations 

(translation)
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Affine Transformations 

(linear transformations with translation)



Transformation

Window-Viewport

A window defines a rectangular area in world coordinates. You can define the window

to be larger than, the same size as, or smaller than the actual range of data values,

depending on whether you want to show all of the data or only part of the data.

A viewport defines in normalized coordinates a rectangular area on the display device

where the image of the data appears. You can have your graph take up the entire

display device or show it in only a portion, say the upper right part.



Definitions

World Coordinate System - This is object space or the space in which the application 

model is defined.

Screen Coordinate System - The space in which the image is displayed.

World Window (or clipping) - This is the rectangle in the world defining the region 

that is to be displayed.

Interface Window - The window opened on the raster graphics screen in which the 

image will be displayed.

Viewport - The rectangular portion of the interface window that defines where the 

image will actually appear (usually the entire interface window but in some cases 

modified to be a portion of the interface window).modified to be a portion of the interface window).

Viewing Transformation - The process of mapping a world window in World 

Coordinates to the Viewport.

(Source: Hankins, 2014 – Lecture Notes on Computer Graphics at MTSU)



Proportion:

Transformation Window-Viewport

is an Affine Transformation
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