Visualization Time Line

This is a more extended version of the Visualization Time Line that appears in “Discovering the Unexpected”, IEEE Computer Graphics and Applications, Vole 27, No 5, Sept/Oct 2007.  If any reader feels that a notable event has been omitted from this Time Line, please send information to R.A.Earnshaw@bradford.ac.uk  Thank you for your assistance.
· Visualization in a presentation sense has been used for at least a thousand years.
· 1945 - Vannevar Bush publishes “As We May Think” in Atlantic Monthly, July.
http://en.wikipedia.org/wiki/As_We_May_Think 

http://www.cs.sfu.ca/CC/365/mark/material/notes/Chap1/VBushArticle/ 
· 1952 – A.S.Douglas gains PhD at the University of Cambridge on Human Computer Interaction using the CRT display on EDSAC 1.  http://www.pong-story.com/1952.htm 

· “The purpose of computing is insight not numbers”, Richard Hamming, 1962, was an early indication that the use of computers was to process information, not just output numbers.
· 1962 – one of the first graphics algorithms (Bresenham)

· 1962 – “Augmenting Human Intellect: A Conceptual Framework”. Douglas C. Engelbart. 
· 1963 – Sketchpad system (Sutherland, MIT) used graphical techniques for human-machine communication.

PhD thesis available at http://www.cl.cam.ac.uk/techreports/UCAM-CL-TR-574.pdf 

· 1963 – General Motors Research DAC-I system: first computer-aided design system. Paper published at FJCC 1963.

· 1967 – founding of ACM SIGGRAPH

· 1973 – publication of “Principles of Interactive Computer Graphics” by Newman and Sproull, McGraw-Hill.
· 1974 – publication of “Computer Lib/Dream Machines”, T. H. Nelson.

· 1974 – annual ACM SIGGRAPH Conference begins.

· 1977 - Apple II micro with colour graphics.
· 1977 - ACM/SIGGRAPH Workshop on “User-oriented design of interactive graphics systems”.
· 1978 - ACM Social and Behavioral Computing SIG “People-oriented Systems: When and How?”

· 1979 - Cognitive Science Society founded

· 1981 - IBM PC

· 1982 – founding of Silicon Graphics – 3D graphics terminals and workstations.
· 1982- founding of SIGCHI

· 1983 - - “The Psychology of Human-Computer Interaction”, Card, Moran & Newell.

· 1983 -- “The Visual Display of Quantitative Information”, Tufte.
· 1983 – annual SIGCHI Conference begins.

· 1984 -- Apple Macintosh

· 1985 – Silicon Graphics GL software library for 3D graphics functions.
· 1987 – NSF Panel Report on “Visualization in Scientific Computing” (McCormick, DeFanti, Brown).  The principal recommendations of the Report were that national funding should be provided for short and long term provision of tools and environments to support scientific visualization, and to make these available to the community at large.  This proved to be the starting point for the developing of a whole range of software tools for applications – that were able to take large and complex data sets, be menu driven, and give the user a range of visual representations to choose from.
· 1987 – Volume data - Marching Cubes algorithm (Lorensen and Cline).
http://en.wikipedia.org/wiki/Marching_cubes 
· 1987 -- Human Interface Guidelines: The Apple Desktop Interface / Apple Computer, Inc.

· 1989 – annual IEEE Visualization Conference begins.
· 1989 – collaborative visualization – networked multi-user environments.

· 1990 – start of the World Wide Web

· 1990 – publication of first book on visualization “Visualization in Scientific Computing” by Nielson and Shriver, IEEE Computer Society Press.

· 1992 - OpenGL – real-time 3D graphics standard.
· 1992 - Use of modular visualisation environments - users create their application interactively by connecting modules together using a point-and-click interface (e.g. AVS, Khoros, Iris Explorer).

· 1994 – release of Netscape browser.

· 1995 - PC 3D graphics revolution begins - PCs begin to incorporate graphics cards (ATI, NVIDIA) and faster processors capable of doing computer graphics rendering.
· 1995 – annual IEEE Information Visualization Conference begins.

http://conferences.computer.org/infovis/ 

· 1997 – publication of “Beyond Calculation – the next 50 Years of Computing”, Denning and Metcalfe (Eds), Springer-Verlag.

· 1999 – “Readings in Information Visualization”; Card, Mackinlay and Shneiderman (Eds), Morgan Kaufmann.

· 2000 – publication of textbook on “Information Visualization” (R. Spence), Addison Wesley

· 2001 – publication of first book on data mining – the process of automatically searching databases to extract knowledge and information.

· 2004 – formation of National Visualization and Analytics Center
· 2005 – “Illuminating the Path – the R&D Agenda for Visual Analytics” (Eds Thomas, Cook), IEEE Computer Society

· 2006 – NIF/NSF Report on “Visualization Research Challenges”.
http://tab.computer.org/vgtc/vrc/index.html 
· 2006 – first IEEE Visual Analytics Symposium
June 2007

