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Sketching offers an intuitive form of data com-
pression, one in which visual ideas can be quickly
expressed. Means for communicating design ideas
to a computer should be as straightforward and as
expressive as freehand sketching: the system
should allow for rapid creation of alternative vi-
sual ideas, expressivity, and ease of use. Electronic
sketching allows the user to capture the act of
sketching: speed, pressure, and tilt of the stylus
reflect the motions of the hand during sketching,
offering a new means for capturing stylistic solu-
tions to communication problems.

In this electronic medium, the “page” is no
longer 2D or 3D. It also contains the added di-
mensions of time, and is perhaps more accurately
described as a “substrate layer” upon which marks
are made and interpreted. In this new medium
there is no established visual language; however,
we can begin to extrapolate traditional graphic
design methods into this dynamic environment.

The system described here is both a gestural
and line notation interface that employs a gestural
visual language defined for the domain of graphic
design. The goal of this prototype system is to ex-
plore aspects of communicating visual qualities of
elements (such as text on a page) through the ar-
ticulation of sketching gestures, and controlling
the dynamic behaviors of these elements in an in-
tuitive, expressive way. The “substrate layer” upon
which the sketch is made understands the impli-
cations of these marks. Sketches are interpreted
in terms of their geometric, spatial, haptic, and
temporal qualities. A grammar for interpreting the
sketch components as syntactical objects and their
physical and temporal properties is defined using
conventions from the domain of graphic design.

Designers typically begin to visualize ideas by
means of thumbnail sketches. These early sketches
represent loosely-defined ideas or “visual mark-
ers” that can stand for high-level representations
of elements of the design. This abstraction away
from detail allows the designer to focus on higher-
level information in the design. Our prototype sys-
tem allows the designer to rapidly create thumb-

nails and indicate through gestures some of the
lower-level visual information in the design. While
sketching a page layout, this might include com-
ponents such as a title, main image, caption, and
several paragraphs, each of which are recognized
by the system as syntactical objects. By varying
the articulations of the hand during sketching
through changes in pressure and tilt, the designer
can gesturally indicate the visual qualities of these
objects, such as visual weight, importance, and
focus. Textual objects are interpreted as canonical
type in terms of their boldness, condensedness,
and point size. For example, force exerted by the
hand during sketching is interpreted as indicative
the weight of the type: the tilt of the pen during
sketching controls the type’s translucency.

Our static page layout grammar extends into
the dynamic domain. The designer can annotate
the page layout with notations that are understood
to imply temporal behaviors, or behaviors that hap-
pen over time. One example might be to use sketch-
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Table showing relationships between sketches denoting temporal be-
haviors and their resultant physical qualities for text and image objects
which change over time.

ing to indicate that the image on the page should
follow a path to the right edge of the page and
shrink over time, indicating velocity and translu-
cency change using variations in acceleration and
pressure expressed through the stylus. In this way,
the temporal behaviors of the objects on this dy-
namic page are “roughed out” by means of rapid
sketches without requiring explicit storyboarding
techniques or mathematical equations.

The proliferation of electronic newspapers and
interactive books will require design tools that en-
able designers to easily control temporal behav-
iors of objects on multidimensional “pages.” Meth-
odologies employed by graphic designers provide
a model for the way in which these new electronic
document layouts will be designed. These meth-
ods include the use of rapidly-made thumbnail
sketches and prototypes. Temporal behavior of the
objects on these pages, such as the way an article
“fades” as its content becomes obsolete, can be
“roughed out” very rapidly using information im-

laborative skills (ability to

communicate with people

from different disciplines,

anticipate and meet dead-

lines, dependability, flexibil-

ity, patience and a good

sense of humor!). A bit of

video and sound, animation,

and/or programming doesn'’t

hurt either!

— Abbe Don

There is a problem with

designers slugging to out

with developers, there needs

to be a bi-directional under-

standing and respect of each

other to work together.

— Karen Donoghue

Designing Technology = 29



Graphic designers who are

good really know how to

organize and prioritize in-

formation and to present it

and persuade. They make

up part of the team that no

one else can replace.

— Muriel Cooper

If you use the word itera-

tion people jump to the

wrong conclusion. I think

when you talk about itera-

tion it brings to mind rapid

prototyping which is the

idea of developing a work-

ing screen. Then people cri-

tique and decide that the

design is right. So the itera-
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Figures 1-4: A time-lapse view showing the result of interpreting a
rough thumbnail sketch and replacing it by successively finer granular-
ity information. Figure 3 & 4, Adobe Systems, Inc.

Figure 1 Rough thumbnail sketch.

Figure 2 Same sketched components replaced by canonical type and
image objects. Their visual qualities such as weight, transparency, and
color are expressed through the way in which the sketches were made
with the input stylus.

Figure 3 Layout from Figure 2, with real type and images replacing the
canonical type and image forms. The red arrow is a visual remnant of a
sketching gesture indicative of how an object on this page should be-
have over time, changing its qualities (e.g., boldness) according the
way in which the arrow was sketched.

Figure 4 shows the dynamic behavior of the object over time. The grey
translucent trail indicates how the object has moved its position and
visual qualities according to how the sketched arrow was made.

plicit in the way the thumbnail sketches are made.
This system provides a designer with a fast, intui-
tive, and expressive means for denoting objects,
as in a page layout, whose syntactical and seman-
tic qualities are understood to have stylistic mean-
ing. Additionally, it provides a rapid means for de-
noting temporal and dynamic relationships and
behaviors of these objects.
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