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Figure 3: A top view of the Perspective Wall (bold line)
and two flat walls (hollow lines) positioned in the field of
view (dotted line). The “distant” flat wall is placed to

the right to fit in the field of view and the “detailed flat
wall is placed at the same distance as the Perspective

Wall detail panel. The distant flat wall is analyzed in
the top half of the diagram and the detailed flat wall in
the bottom half.

in the field of view is, of course, 2W + 1, which is 10.0
for the typical values. The amount of the closer flat

wall is 2(w COS(OJ)– (~) sin(de)) + 1, which is 3.3.

Therefore, for typical values of the parameters, the Per-

spective Wall makes three times as much information
visible as a flat wall that has details of the same size.

A major advantage of the Perspective Wall is that its
intuitive 3D metaphor for distorting 2D layouts allows
smooth transit ions among views. When the user selects
an item, the wall moves that item to the center panel
with a smooth animation. This animation helps the user

perceive object constancy, which shifts to the perceptual
system work that would otherwise have been required of
the cognitive system to reassimilate the view after it had
changed [1 1]. Furthermore, the relationship between the
items in the detail and context is obvious. Items even
bend around the corner.

The Perspective Wall has the additional feature that it
is easy to allow the user to adjust the ratio of detail
and context. This is quite important when the detailed
view contains a lot of information. The metaphor is
to stretch the wall like a sheet of rubber as shown in
Mackinlay Place 3, which corresponds to the wall in
Mackinlay Plate 2.

IMPLEMENTATION
The Perspective Wall technique has been implemented

as part of the Information Visualizer, a system that
uses 3D visualizations and interactive animation to
work with large information spaces, especially when the
structure of the information can be exploited [l, 11, 12].
A 3D version of Rooms[3] is used to support task switch-
ing. An animation loop[l 1] is used to support view tran-
sitions.

The Perspective Wall works with any 2D layout that has
been described as a list of 2D vectors and 2D positioned

text. On each animation cycle, three passes are made

over this list to generate the three panels of the Per-
spective Wall. The placement of the 2D layout on the
panels is determined by a single parameter that speci-

fies what part of the layout should be in the center of
the detail panel. The wall scrolls when this parameter is
set to a new value, for example, when a card is selected.
A governor is used to monitor the animation rate and
adjust this parameter to create smooth scrolling[l 1].

The Perspective Wall has been used to visualize various

types of information. The Mackinlay Plates represent
files in a file system that are classified by their mod-
ification date and file type. Vacations and other work

patterns are clearly visible. The technique haa also been
used for corporate memoranda and reports, which also
have a useful linear structure. The technique is particu-

larly effective when combined with a retrieval technique
that allows the user to select an item and find similar
related items[2]. The Perspective Wall makes it easy to
visualize the results of such retrievals because it shows

all similar items simultaneously and in context.

CONCLUSION
Case studies indicate that information spaces often have
spanning properties such as time that lead to 2D layouts
wit h wide aspect ratios. The Perspective Wall technique
uses hardware support for 3D interactive animation to
turn these 2D layouts into 3D visualizations that imi-

tate the human eye and smoothly integrate detail and
context. The technique uses space efficiently and allows
the view to be adjusted smoothly and intuitively, The

3D metaphor also allows the ratio of detail and context
to be smoothly adjusted.

The Perspective Wall is part of a larger effort to develop
techniques for accessing and managing large informa-
tion spaces and thus to support large scale cognitional].

Our approach is to exploit human experiences and cw
pabilities by using emerging technologies for 3D visu-
alization and interactive animation to develop highly
interactive user interfaces. Our experience so far sug-

gests that it is possible to create effective space and time
techniques that improve management and access of such
information spaces. Interactive animation, in part icu-
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lar, seems to be a powerful technique because it shifts
cognitive load to the perceptual system and thus sup-

ports smooth transitions among views. We have been
able to use these techniques to visualize the structures
of information spaces, such as entire file systems, that

have never been seen before. Our initial prototypes sug-
gest that highly interactive user interfaces are likely to
support large scale cognition and thus deserve further
research activity.
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