CS148: Introduction to Computer Graphics and Imaging

Drawing

00000 @gr20 0
OdeHn@oroLBO
CR-N-B- % X X N N E 3
CXOXOR IO S RN X R
Y Y Y XXX
e rwoRoes
9oL+ e000%
C(FEEIONR:X XX XO)

Today’s Outline

shapes, lines, points

Graphics machines (hardware) images. text
The OpenGL graphics pipeline
Raster coordinate systems
OpenGL Introduction
OpenGL Primitives 1

Demos / Code

Colored pixels
on screen

CS148 Lecture 2 Pat Hanrahan, Winter 2007

Page 1




Modern PC

2.6Ghz Intel Core2 Duo
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Game Machines — Xbox 360

controllers/ethernet/
audio/DVDletc.
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Game Machines — PS3

controllers/ethernet/
audio/DVDletc.

3.2Ghz Cell
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OpenGL Drawing Primitives

Geometric Shapes

Bitmaps
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OpenGL Pipeline

Vertex data

> Per-vertex
N operations
bl
—s> : : o Per-fragment I
> Display lists Rasterization operations /| Framebuffer
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Simplified Pipeline

OpenGL commands

I

Vertices

|G

Per-vertex ops

Transformed
B. vertices
Rasterizer Texturing
%ﬁi Fragments

Per-fragment ops

Shaded
fragments

Frame buffer ops

¥

Pixels
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Modern hardware pipeline

OpenGL commands

}

¥

Frame buffer ops

Cmd |
Programmable
‘ processing
cores
Rasterizer |

(runs vertex and
fragment programs)

AV

Texturing
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Thinking About Coordinates
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Pixel Coordinates

OpenGL: Pixel centers correspond to non-integer coordinates
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Pixel Coordinates

Drawing shapes: color pixel if center is inside shape
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Color pixel if center is inside shape

Pixel Coordinates
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OpenGL Shape Primitives

6L aQUADS
Va
Vs Vs
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Ve
2 V5 Vi z
1 Wa Mz 1 Vs Vg
Note: same vertices used
in each example
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Summary

Graphics systems produce pixels from input primitives
OpenGL primitives
Shapes (points, lines, triangles, quads, etc.)
Bitmaps
Images

Shape primitives specified via list of vertex positions
(positions given in coord space, not pixels)

Learn correspondence between coordinates and pixels

Demos: use simple GL commands and use GLUT for
windowing/interaction
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