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Computer graphics generally means 
creation, storage and manipulation of 
models and images

Models come from diverse and expanding 
set of fields including physical, 
mathematical, artistic, biological, and 
even conceptual (abstract) structures

Frame from animation by William Latham, shown at SIGGRAPH 1992. Latham 
uses rules that govern patterns of natural forms to create his artwork.



William Fetter coined term “computer graphics” 
in 1960 to describe new design methods he was 
pursuing at Boeing

Created a series of widely reproduced images on 
pen plotter exploring cockpit design, using a 3D 
model of the human body.



“Perhaps the best way to define computer graphics is to find out what it is not. It is 
not a machine. It is not a computer, nor a group of computer programs. It is not the 
know-how of a graphic designer, a programmer, a writer, a motion picture specialist, 
or a reproduction specialist.

Computer graphics is all these – a consciously managed and documented technology 
directed toward communicating information accurately and descriptively.”

Computer Graphics, by William A. Fetter, 1966



User controls contents, structure, and appearance of 
objects and their displayed images via rapid visual 
feedback

Basic components of an interactive graphics system

Input (e.g., mouse, tablet and stylus, force feedback 
device, scanner, live video streams…)

Processing (and storage)

Display/output (e.g., screen, paper-based printer, video 
recorder, non-linear editor…)

First truly interactive graphics system, Sketchpad, 
pioneered at MIT by Ivan Sutherland for his 1963 Ph.D. 

thesis

Sketchpad in 1963. Note use of a CRT monitor, light pen, 
and function-key panel.





https://www.youtube.com/watch?v=495nCzxM9PI


Character Displays (1960s – now)

Display: text plus alphamosaic pseudo-graphics

Object and command specification: 
command-line typing

Control over appearance: coding for text 
formatting (.p = paragraph, .i 5 = indent 5)



Vector Displays (1963 - 1980s)

Display: line drawings and stroke text; 2D and 3D 
transformation hardware

Object and command specification: command-line 
typing, function keys, menus

Control over appearance: pseudo-WYSIWYG

Term "vector" graphics survives as "scalable vector 
graphics" library from Adobe and W3C – shapes as 
transformable objects rather than just bitmaps



2D Bitmap Raster Displays (1972 at Xerox PARC - now)

Display: windows, icons, legible text, "flat earth" graphics.
Late 1960’s saw first use of raster graphics, especially for 
flight simulators.

Object and command specification: minimal typing via 
WIMP (Windows, Icons, Menus, Pointer) GUI: point-and-click 
selection of menu items and objects, widgets and direct 
manipulation (e.g., drag and drop), desktop metaphor

Control over appearance: WYSIWYG (What You See 
Is What You Get)



3D Graphics Workstations (1984 at SGI – now)

Display: real-time, pseudo-realistic images of 3D scenes

Object and command specification: 2D, 3D and nD input 
devices (controlling 3+ degrees of freedom) and force 
feedback haptic devices for point-and-click, widgets, and 
direct manipulation

Control over appearance: WYSIWYG 

High-end PCs with discrete graphics cards (nVidia GeForce™, 
ATI Radeon™) have supplanted graphics workstations



https://youtu.be/UxDWGW7Z67I?t=5




Use feet for navigation,

freeing hands for other uses

Cave Painting



https://www.youtube.com/watch?v=WQv-LnHrmwU


https://www.youtube.com/watch?v=TckqNdrdbgk



























































