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New Brush and Ink: an Exhibition of Digital Ink Painting

Introduction

For over a thousand years, the Chinese have been painting with brushes and ink on paper.
Traditional Chinese aesthetics values the use of rhythmic lines created by deft brush
manipulation to describe the painted subject. The use of spreading ink to create abstract
shapes and patterns is also characteristic to the Eastern painting style.

In the past five years, we have been researching on computer simulation of this unique art
medium. We developed a prototype paint system that allows artists to paint in the
spontaneous style of Eastern ink painting digitally. Given a proper input device, an artist can
manipulate our virtual brush just like in real life. Our simulated ink also flows like its
real-world counterpart. In this exhibition, you will find works created with our system and
the disclosure of our simulation techniques. We look forward to seeing you in the exhibition

and your valuable comments!

Further Development

Modern ink painters have been looking for new tools and materials in order to make
breakthroughs in painting techniques. Can the computer be a new tool for ink painting? We
attempt to answer this by first recreating the effects achievable with the traditional art tools
and materials. We then explore the possibility to create new effects by tinkering the
simulation.

Computers are becoming more and more powerfully and popular everyday. We therefore
also hope that digital ink painting would be more accessible for the world, especially younger

generations.
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Virtual Chinese Brush

Chinese brushes are designed for making eloquent lines. The key to their expressiveness is
the flexibility of the brush bristles. Therefore, our focus is to effectively simulate the bristle
physics. Since a strict physics simulation is still prohibitive with today’s personal computer,
finding a balance between realism and computation load is also important for us.

We apply a minimal energy principle recently proposed by physicists to simulate brush
bending. The virtual brush can split into multiple tufts, each of which is masked to give a fine
splitting effect. It is easy to change the attributes of the virtual brush, such as size, stiffness,
and absorbency, for making lines of different quality. For more information on our simulation
technique, please refer to the article: Real-Time Painting with a Virtual Chinese Brush, IEEE

Computer Graphics and Applications, vol. 24, no. 5, 2004.

Virtual Chinese Ink

Eastern ink painting often uses thin and highly absorbent paper, on which ink flows and
spreads easily. We choose to simulate the ink flow using the lattice Boltzmann method from
fluid mechanics. Common ink effects like branching patterns, feathery patterns, and
boundary roughening are all possible in our simulation. We have also experimented with
several special effects or controls such as pushing the ink with the virtual brush and setting
certain parts of the paper as water sources. It is also possible to change paper parameters for
different flow effects. More information can be found in the paper: MoXi: Real-Time Ink
Dispersion in Absorbent Paper, Proceedings of ACM SIGGRAPH 2005.

The Next Step

As a painting tool, the computer has the advantage of being able to create various
interesting effects through simulations. This, however, also makes it not easy to produce
large artwork because good simulations often require much computational power. Another
concern in the development of digital ink painting is whether suitable input device can be
made affordable to artists.

The results shown in this exhibition is only a beginning in the development of next-
generation computer art tools. Much is still yet to be done. We hope that this exhibition can

arouse public interest and draw forces for further development.
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