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One can also think of a “physics script”, similar to a color script, that indicates the variation
in the physics in each scene. For comedic action the laws of physics are often bent but for
dramatic action a heightened realism creates more tension. Many of these phys-dev decisions
are made instinctively by the director and when the design is successful the film’s universe feels
natural, immersing the audience in the story. So use the principles wisely and may the forces
be with you.

Acknowledgements

The Physics for Animation Artists project has been supported by the National Science Founda-
tion’s Transforming Undergraduate Education in Science, Technology, Engineering and Math-
ematics program. The author also thanks his colleagues at San Jose State University and
Dreamworks Animation SKG.

Biosketch

Professor Alejandro Garcia has taught Physics of Animation at San Jose State since 2009. In
2011 he spent a one-year professional leave as physicist-in-residence at Dreamworks Animation
SKG. During his time with Dreamworks he worked in the Division of Artistic Development,
presenting over 30 classes and special lectures for various studio departments and consulted
on Madagascar 3: Europe’s Most Wanted. This work was highlighted on Science Nation; see:
http://tinyurl.com/8ynw2tt. Dr. Garcia is also the author of the textbook, Numerical Meth-
ods for Physics, and has published over 80 professional articles in the fields of computational
physics, statistical mechanics, and fluid mechanics.

Image credits

Mustrations by Katie Corna: Figures 16(left), 22(right); Charlene Fleming: Figures 1, 2(left),
3(right), 4(right), 6(left), 8, 9(left), 14(right), 15, 17(left,right), 18; Stephanie Lew: Fig-
ures 21(right), 23; Dora Roychoudhury: Figures 6(right), 13, 25; Rebbaz Royee: Figures 3(left),
4(left), 5, 7, 14(left,center), 17(center); Corey Tom: Figures 9(right), 10, 12, 16(center), 19, 20,
21(left), 22(left). All photos are by the author.

(©2012 ACM. This is the author’s version of the work. It is posted here by permission of ACM
for your personal use. Not for redistribution. The definitive version will be published in the
SIGGRAPH 2012 conference proceedings.

20



