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Window to Viewport Transformation

Window to viewport transformation is a technique used in computer graphics to map a portion of a world
coordinate scene (called the window) onto a display area (called the viewport). This process ensures that a
selected portion of the scene is properly displayed on the screen.

Concept

1. Window: The rectangular area in world coordinates that you want to display.

2. Viewport: The rectangular area on the screen where the window is mapped.

3. Scaling and Translation: The transformation involves scaling the window dimensions to fit into the
viewport and translating it to the correct position on the screen.

Formula for Transformation

To transform a point (X,,, Y, ) from the window to the viewport, we use:

X-w — X wmin
me.a.-.z: — X wmin

Yw - Ywm.i.n.
Ywm.a.-.z: - Ywm.-in

X-u = Xtr-m-in. + (

) x (Xtr-ma.az * Xz.‘m-i-n)

Yu = Yu-m.-in + ( ) x (y:_!m.a.:z: e }1_!171.-in)

Where,

(Xw, Yw) is point in the window

(Xy,Yy) is corresponding point in the viewport
Xwmin, Ywmax, Xwmin, Ywmax iS Window boundaries
Xvmin, Yvmax, Xvmin, Yvmin is Viewport boundaries

Example:

Given: Window: Xwmin=10,Xwmax=50,Ywmin=20,Ywmax=60Xwmin
=10,X wmax =50,Y wmin =20,Y wmax =60 Viewport: X vmin=100,Xvmax=300,Yvm
in=200,Y vmax=400Xvmin =100, Xvmax =300,Y vmin =200,Y vmax =400 Point in the
window: (Xw,Yw)=(30,40) (Xw ,Yw )=(30,40)

X, =100+ | ——— ) x (300 — 100)

p
X, = 100 + (ﬁ) x 200 = 100 + (0.5 x 200) = 200

40 — 20

Y, = 200 =
* (60 — 20

) x (400 — 200)

20 : :
Y, = 200 + (E) x 200 = 200 + (0.5 x 200) = 300

The point (30,40) in the window maps to (200,300) in the viewport.
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