COMPUTATIONAL CARTOGRAPHY – WINTER - 167.  (6 units) 

Nicholas Gessler.

gessler@ucla.edu
http://www.bol.ucla.edu/~gessler/
This course is to be cross-listed with Design | Media Arts.
Time / Place:  Monday, Wednesday, Friday 10:00 ‘til noon.   CLICC PC computer lab.

Enrollment Capacity:  14.

Sluis 
Science is what we understand well enough to teach to a computer.  Art is everything else.  – Donald Knuth

Computer Science is not about computers.  It is about the kind of complex systems that we are.  – Marvin Minsky
Catalog Description:

Lecture and computer laboratory six hours.  This course investigates the coevolving cultural and technological practices of mapping as we enter the age of computation.  Maps, as tangible representations of space and time, have always been manufactured, distributed, and utilized to manage the complexities of the world around us.  As the static media of paper and cloth are augmented by the dynamic media of digital computers, which can sense, think, and act on their own, the practice of cartography is changing.  We will explore the production and consumption of maps as their human users are joined by artificial intelligences that compile and analyze information on the fly and automatically make timely decisions in a rapidly changing world.  We examine spatial imagery from atomic to galactic scales, the aesthetics of visualization, the immersiveness of virtual and augmented reality and applications for entertainment, the arts, commerce and the military.  The class includes hands-on mapping with GPS and graphical programming using elements of the C++ language for PCs.  No programming experience required.  P/NP or letter grading.

Grading:

Grading is based upon weekly assignments (50%), class participation (15%), and a final project (35%).

Week 1

Computation is a new way to represent the state of the world.  What is a map?  A brief history of the evolution of the technology and cultural context of map-making.  Building your own Website with PhotoShop, DreamWeaver and CuteFTP.   Uploading your own preliminary assessment of maps and cartography and your first program in C++.
Week 2

Representing the state of the world in computer codes:  bits, bytes, binary and ASCII editors, SynEdit and file formats.  Mastering color: the color cube and color ramp.  Collecting positional data with a GPS and writing a program to display it.  
Week 3

The cultural context of maps.  Video, The Search for Longitude.  Reading, Denis Cosgrove's "Mapping Meaning". Cognitive maps.  Subjectivity and objectivity, deception and bias: how to lie with maps.  Creating a map in PhotoShop and importing it into your own program for analysis and presentation.  PowerPoint and image maps.  
Week 4

The efficacy and aesthetics of maps and visualizations.  What to include and what to omit.  Maps of unusual domains.  Scale, the large and small, the cosmos and the microworld, “Powers of Ten.”  The intangible, cognitive and  cyberspaces.  Participant’s pre-presentations in class.  

Week 5

Dimensions, from flat 2d pixels to volumetric 3d voxels and the fractional dimensions in between.  The digital elevation model.  Rendering in more than 3 dimensions.  Stereo imaging.  3d printers and rapid prototyping.

Week 6

Removing everything that is unimportant: immersive maps and virtual reality.  Visit to the visualization portal.  Programming for the portal.

Week 7

Mixed reality systems, combining the virtual and real in augmented reality systems.  Artistic, cultural, and military applications.  Wearable computing, programming for the PocketPC.
Week 8

Maps for people in control.  Situation, war-room and process-room maps.  Visit to the Los Angeles Automated Traffic Surveillance and Control Center.  Programming a dynamic map to gather and display information on the state of the world.  Live image processing.

Week 9

Maps made to be understood by machines.  Virtual maps for computer mediated decision-making.  Removing humans from the loop.  Programming a dynamic map to gather information and control the state of the world.  

Week 10

Participant’s final presentations in class.

Required Texts:

1. The Pattern on the Stone – The Simple Ideas that Make Computers Work, by Danny Hillis.  Basic Books, New York (1998).  An easy and enjoyable read for week one.

2. Mapping – Ways of Representing the World, by Daniel Dorling and David Fairbairn.  Addison Wesley Longman, Edinburgh Gate (1997).  Selected readings.

3. Mapping the Next Millennium – How Computer Driven Cartography is Revolutionizing the Face of Science, by Stephen Hall.  Vintage Books, New York (1992).  Selected readings.

4. Mapping Cyberspace, by Martin Dodge and Rob Kitchin.  Routledge, London (2001).  Selected readings.

5. The Computational Beauty of Nature – Computer Exploration of Fractals, Chaos, Complex Systems, and Adaptation, by Gary William Flake.  MIT Press, Cambridge (1999).  A general reference to be read in conjunction with programming assignments.

6. C++ Guide – The Ultimate Guide to C++ A Programming Language.  Bar Charts (1998).  A reference for the entire course, review it in week one.
Selections from Some of the Following Publications:

1. Denis Cosgrove's "Introduction: Mapping Meaning" from his edited volume Mappings.  

2. Edward Fredkin, selections from Three Scientists and Their Gods. 

3. Danny Hillis, "The Biological Connection" from Out of Their Minds. 
4. A Computer Perspective – Background to the Computer Age, by the office of Charles and Ray Eames.  Harvard University Press, Cambridge (1990).

5. Jay W. Forrester, "Counterintuitive Behavior of Social Systems".  In Technology Review, Vol. 73, No. 3, Jan. 1971, pp. 52-68.

6. Digital Places – Living with Geographic Information Technologies, by Michael Curry.  Routledge, London (1998).

7. Nicholas Gessler.  “A Computationist Manifesto.”  Book Review of Growing Artificial Societies - Social Science from the Bottom Up. Joshua M. Epstein and Robert Axtell. (MIT Press 1996) Artificial Life 3:3: 237-242 (1997).
8. Mappings, edited by Denis Cosgrove.  Reaktion Books, London (1999).

9. Interactive and Animated Cartography, by Michael Peterson.  Prentice Hall, New Jersey (1995).

10. The Visual Display of Quantitative Information, by Edward Tufte.  Graphics Press, Cheshire (1983).

11. Envisioning Information – Narratives of Space and Time, by Edward Tufte.  Graphics Press, Cheshire (1990).

12. Visual Explanations – Images and Quantities, Evidence and Narrative, by Edward Tufte.  Graphics Press, Cheshire (1997).

13. The Pattern on the Stone – The Simple Ideas that Make Computers Work, by Danny Hillis.  Basic Books, New York (1998).

14. Diagrammatic Reasoning – Cognitive and Computational Perspectives, edited by Janice Glasgow, Hari Narayanan and B. Chandrasekaran.  AAAI Press, MIT Press, Menlo Park (1995).

Selections from Some of the Following Videos:

1. Lost at Sea – The Search for Longitude.  Nova.  WGBH, Boston (1998).  60 min.

2. Outside In.  Silvio Levy, Delle Maxwell, Tamara Munzer.  Geometry Center, U. Minnesota (1994).  22 min.

3. Supercomputing – The Power in your Predictions.  Cray Research (1991).  12 min.

4. Automated Traffic Surveillance and Control.  LA Department of Transportation (1997).

5. Viewpoint.  I/ITSEC (1995).  8 min.

6. Fast, Cheap & Out of Control.  A film by Errol Morris.  Sony Pictures (1996).  82 min.

7. War of the Coprophages. X-Files.  

8. Nightline – Brave New World.  Hosted by Ted Koppel.  NBC (1999).  60 min.

9. Mission Rehearsal Exercise.  Institute for Creative Technologies (2001).  30 min.

10. Pushing Tin.  A film by Mike Newell.  Fox Studios (1999).  124 min.

Field Trips Arranged Individually:

1. Los Angeles Automated Traffic Surveillance and Control Center.

2. USC Institute for Creative Technologies, Marina del Rey.

3. Air Traffic Flight Control Center (as security regulations permit).

Web Resources:

1. Cybergeography. http://www.cybergeography.com/atlas/atlas.html
2. Stephen Biddle.  Victory Misunderstood: What the Gulf War Tells Us About the Future of Conflict.  In International Security, Vol. 21, No. 2 (Fall 1996).  http://www.comw.org/rma/fulltext/victory.html 
3. US Army STRICOM: Simulation, Training and Instrumentation Command.  http://www.stricom.army.mil/
4. Topical Index http://www.sscnet.ucla.edu/geog/gessler/167-2001/index-topical.htm
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Note:

Details of this syllabus may be changed to accommodate new publications, research, events, opportunities for enrichment and the experience and interests of the participants.

