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ABSTRACT

This paper describes a software system that has been
designed to enhance individual creativity. It was once
thought that the era of information visualization would
empower people and enable a democratization of visual
thinking. Today, many barriers to this democratization still
exist. The software, called cogito, is designed from the
perspective that it is possible, with appropriate support, to
meaningfully explore a very large set of alternatives without
becoming overwhelmed. This paper discusses the design
choices made for the software, the architecture of the system,
and the experience gained in a variety of applications.
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INTRODUCTION

Jacques Bertin[1] wrote that “to construct 100 DIFFERENT
FIGURES from the same information requires less
imagination than patience.” Selecting amongst these
variations requires judgement, which may differ between
users. Many variables, including task[3], can affect this
judgement. Amongst the selected alternatives, one might
find something that is novel and unexpected. Boden[2]
distinguished between H-creativity (historical) and P-
creativity (personal), depending on whether the item is new
to society or only new to the individual. Both, or neither,
may apply to any one alternative.

Some alternatives, according to Gero[5], will be exceptional
while others will be routine. Shneiderman[10], with his
genex framework, would direct computational support
towards creation of the exceptional, and possibly H-creative,
designs. However, P-creativity is important because it means
that the individual is inventing. When the 100, or 1,000,000,
alternatives are available in a software application, the user
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must become an expert in the software tool in order to access
those alternatives. However, it may be difficult to maintain
expertise in all the facets of the software’s operation required
to realize solution alternatives. And, immersion in the
command syntax of a tool may alter one’s semantic view of
the problem at hand. Patience is a virtue that is in decline in
modern society. If software could be designed to reduce
Bertin’s requirement of the user for patience, could it help to
democratize creative visual thinking for users by enabling
more imagination? Such software could lower the threshold
so that more citizens could be more creative, and thus
provide an answer to the question of how to cultivate and
sustain creativity.

BACKGROUND

Licklider[8] first talked about a human-computer symbiosis
in which computers augmented people’s own capacities.
Kocchar et al.[7] describe three ways in which a user might
work with a computer. Manual systems put too much
responsibility on the user and automated systems take too
much responsibility away from the user. Augmented
systems view the computer as a contributing partner[4]. In
this mode, the user and the computer share tasks based on
the abilities of each.

Sims[11] presented a software system that allowed people to
experiment with the creation of computer graphical images
using an evolutionary process. This system allowed the user
to focus on the end product rather than on the means to
generate each particular image. The Design Galleries[9]
system addresses many of the same issues outlined here, but
it is limited by the need for the user to describe, a priori,
how the system should differentiate between alternatives.
The Side-Views[12] system promotes exploration of
command alternatives but it does so from within an
application by creating previews attached to command
menus. The flamenco search interface[13] works with
faceted metadata that describes the features of the problem,
but the display structure does not allow the user to see
examplars until the last stages of navigation.

DESIGN

The approach taken with cogito[6] allows the user to explore
the space of alternatives available from an application in
ways that are both systematic and imaginative. The user
begins by conceptualizing a problem and describing it to the
cogito system. Figure 1 shows an exploration of simple
curves using GNUplot. Imagine that the curves of interest



have 4 control points, the first at (0,0) the last at (1,1) and the
middle two points at (1/3,y;) and (2/3,y,) respectively. If y;
and y, are each allowed to take on 9 different values in the
range (0,1), and the curve can use one of bezier, cspline, or
linear interpolation, there are immediately 243 alternatives to
consider. Systematic exploration is enabled by the user
examining, in sequence, the effect of different values for y,
on the rendered curve. Imaginative exploration is enabled by
allowing the user to select curves of interest and then to
perform a genetic cross-over on them to see new alternatives.
The bookkeeping of this exploration is handled by cogito.
An exhaustive examination of these alternatives would
require 30 more screens like Figure 1.
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Figure 1: Exploration of simple curves using GNUplot.

The cogito architecture is such that it can act as an interface
to a variety of applications, so long as they provide some
form of batch interaction. One such application is the
statistical package called R', which is not known for its ease
of use. Figure 2 shows cogito being used to explore the
output from R. Each cell shows a different visual
representation, which quickly gives a sense of the breadth of
options available within R. This shows promise as a way to
train users in a new application: the complete capabilities of
an application need not be understood before this interface
can be attached and the application can be explored.
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Figure 2: Exploration of visualizations using R.

" http://www.r-project.org/

The interface is inspired by Sims’ work. Unlike Design
Galleries, nothing must be specified a priori. This approach
may be helpful in discovering the objective function that
could be used in Design Galleries. Unlike Side-Views, the
user does not have to deal with the intricacies of any
particular application because this interaction is done outside
of any particular application. And, unlike flamenco, the user
is always able to see exemplars to guide his or her
exploration. Development of cogifo continues, but already its
features have encouraged exploration within applications.
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