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To state the obvious, the field of computer graphics
is concerned with techniques for creating images
via computer; and humans use images, fundamental-
ly, to communicate visual information. It’s perhaps
slightly less obvious that photorealistic imagery might
not be the best choice for communicating information
about 3D scenes (real or virtual)—this decision
depends on the intention behind the communication.
For example, photographs are great for documenting a
crime scene in which any small detail might turn out to
be an important clue. Likewise, a real estate agent
might show photographs of a house to potential buyers
who want to see it in its current condition.

Let’s change the premise slightly, however, to the case
of an architect presenting a client with a preliminary
design for a house not yet built. One study found that a
photorealistic rendering of the house inhibits the dia-
log between architect and client.1 The client might feel
frustrated, perceiving (incorrectly) that the architect
has unilaterally finalized the design without adequate
input from the client. In contrast, an imprecise pencil
sketch that omits many details suggests to the client that
the design remains open to revision, facilitating the
exchange of ideas (and keeping the client happy).

Other examples of the use of drawings instead of pho-
tographs abound. Owners’ manuals typically employ
schematicline drawings to illustrate device features, as
these can more clearly delineate parts of interest (knobs,
cables, spark plugs, and so on). For similar reasons, med-
ical textbooks continue to use hand-drawn illustrations
when the goal is to explain anatomical structures. (Pho-
tographs, on the other hand, are better for document-
ing particular symptoms—for example, a skin
condition.) Whether explaining the structure of the
solar system, an atom, or the inner workings of a vol-
cano, hand-drawn illustrations can better communicate
3D structure, elide unimportant details, and emphasize
important features. In the context of storytelling, writ-
ers often prefer hand-drawn images for their ability to
convey an appropriate mood, or to depict imaginary
worlds for which photographs aren’t available. It’s cer-
tainly true that simple, colorful drawings seem to hold
a special appeal for children. For evidence, visit the chil-
dren’s section of your local library or bookstore, where
hand-drawn images most likely outnumber photo-
graphic ones by a wide margin.
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These arguments are well known within computer
graphics. Indeed, they have fueled the emergence and
rapid growth of the field of nonphotorealistic rendering
(NPR), to which this special issue is dedicated. (For
broader arguments in this vein or a survey of the field
see the article by Durand? or either of two recent books
on NPR.>*) One goal of this work is to develop algo-
rithms for generating synthetic images that embody
qualities of hand-drawn images: the selective emphasis
of important features, suppression of unimportant
details, and use of stylization and abstraction to suggest
complex structures without resorting to literal repre-
sentations. These qualities make NPR especially suited
to applications where the purpose of the imagery is to
explain, illustrate, or tell stories.

There is an altogether different reason why NPR
might continue to expand its influence within 3D graph-
ics and perhaps eventually grow to rival the importance
of photorealistic rendering: realism is expensive. That
is, we need a vast amount of detail to faithfully repre-
sent (and animate) a realistic natural scene. When a
human designer creates that scene by hand, the process
necessarily requires great time and effort. One strategy
to avoid this inherent cost of realism is to capture details
from the real world. Examples include image-based ren-
dering, 3D scanning, and motion capture. But these
strategies have limitations. For one, they require that
the desired data be present in the real world (at a suit-
able scale). For many applications, including story-
telling, this might not be the case. When scanning isn’t
an option, the alternative (currently) is to hire a team
of trained experts and let them painstakingly model and
animate the needed 3D content by hand. While this
strategy works, it’s only feasible for high-budget indus-
tries such as games and movies. For 3D graphics to reach
new applications and attract new users, something must
change. We believe NPR has the potential to solve the
content creation problem because nonphotorealistic
images can be far simpler to create by hand than photo-
realistic ones.

For that promise to be fulfilled, we must address many
research challenges. This special issue presents five arti-
cles and a tutorial that focus on various aspects of NPR
research. One article reviews algorithms for rendering
silhouettes of 3D models; silhouettes are fundamental to
most simple line-drawing styles. Another article pre-
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sents a new fast algorithm for transferring texture from
a source image to a destination image. While not strict-
ly an NPR algorithm, this work enables style transfer,
with applications in NPR. The remaining articles
address various aspects of rendering 3D models with
stylization. One presents a new technique for rendering
volume data sets (for example, from medical scans) in
the style of pen-and-ink illustrations. Another describes
anew technique for rendering stylized highlights on 3D
models when the goal is to produce an overall look
resembling (or integrated with) traditional cel anima-
tion. The last article presents a new algorithm for ren-
dering 3D models over multiple frames in the style of
traditional stipple drawings. A key challenge is to gen-
erate stipples where needed, given the current viewing
and illumination conditions, while maintaining tempo-
ral coherence. The tutorial presents a framework for
understanding a variety of stroke-based rendering algo-
rithms, which are central to NPR. This tutorial can be
useful for anyone wishing to implement known NPR
algorithms; it also identifies several open areas for
research.

Asthisis a new field, many of the tough research chal-
lenges in NPR remain unsolved. Interactive techniques,
which offer the opportunity for content creators to work
more naturally, are just becoming possible due to recent
advances in both algorithms and hardware. We have
observed a burgeoning within the field and expect the
expansion to continue. Several courses and many paper
sessions have been offered at Siggraph, and a third bian-
nual symposium devoted to this topic will be held next
year: the International Symposium on Nonphotorealis-
tic Animation and Rendering (NPAR 2004). Visit
http://www.npar.org for more information. We hope
this special issue offers inspiration for new researchers
to contribute to the advance of the field. |
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