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(57) ABSTRACT 

A method for displaying visual information on a display 
Screen of a computer, comprising the Steps of Scaling the 
Visual information to produce a Scaled representation to fit 
on the display Screen the Scaled representation containing 
the entire content of the Visual information; Selecting a 
region of interest within the Scaled representation, applying 
a transformation to the Scaled representation to improve the 
Visual detail in the region of interest; and, displaying the 
transformed presentation on the display Screen. 
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ELASTIC PRESENTATION SPACE 

0001. This application is a continuation of U.S. patent 
application Ser. No. 09/978,773, filed Oct. 18, 2001, and 
incorporated herein by reference, which claims priority from 
Canadian Patent Application No. 2,323,569, filed Oct. 18, 
2000, and incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 The invention relates to the field of computer 
graphics processing, more specifically, the invention relates 
to a System and method for applying detail-in-context view 
ing techniques and elastic presentation Space technologies to 
online and electronic presentation of viewable media, Such 
as newspapers, telephone directories, and maps. 

BACKGROUND OF THE INVENTION 

0.003 Display screens are the primary visual display 
interface to a computer. One problem with these visual 
display Screens is that they are limited in size, thus present 
ing a challenge to user interface design, particularly when 
larger amounts of information is to be displayed. This 
problem is normally referred to as the “Screen real estate 
problem”. 

0004 Well known solutions to this problem include pan 
ning, Zooming, Scrolling or combinations thereof. While 
these Solutions are Suitable for a large number of Visual 
display applications, these Solutions become less effective 
where the Visual information is spatially related, Such as 
maps, newspaperS and Such like. In this type of information 
display, panning, Zooming and/or Scrolling is not as effective 
as much of the context of the panned, Zoomed or Scrolled 
display is hidden. 
0005. A recent solution to this problem is the application 
of “detail-in-context'' presentation techniques to the display 
of large Surface area media, Such as maps. Detail-in-context 
presentation techniques take on many forms and are useful 
for displaying large amounts of information on limited size 
computer Screens, and are becoming more important with 
the increased use of hand held computing devices Such as 
personal digital assistance (PDAs) and cell phones. 
0006 Now, in the detail-in-context discourse, differen 
tiation is often made between the terms “representation' and 
“presentation'. A representation is a formal System, or 
mapping, for Specifying raw information or data that is 
Stored in a computer or data processing System. For 
example, a digital map of a city is a representation of raw 
data including Street names and the relative geographic 
location of Streets and utilities. Such a representation may be 
displayed visually on computer Screen or printed on paper. 
On the other hand, a presentation is a Spatial organization of 
a given representation that is appropriate for the task at hand. 
Thus, a presentation of a representation organizes Such 
things as the point of View and the relative emphasis of 
different parts or regions of the representation. For example, 
a digital map of a city may be presented with a region 
magnified to reveal Street names. 
0007 Detail-in-context presentations allow for magnifi 
cation of a particular region of interest (the "focal region') 
in a representation while preserving visibility of the Sur 
rounding representation. In other words, in detail-in-context 
presentations focal regions are presented with an increased 
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level of detail without the removal of contextual information 
from the original representation. In general, a detail-in 
context presentation may be considered as a distorted view 
(or distortion) of a portion of the original representation 
where the distortion is the result of the application of a 
"lens' like distortion function to the original representation. 
A detailed review of various detail-in-context presentation 
techniques may be found in a publication by Carpendale, 
Marianne S.T., titled “A Framework for Elastic Presentation 
Space” (Burnaby, British Columbia: Simon Fraser Univer 
sity, 1999)) and incorporated herein by reference. 
0008 One shortcoming of current Electronic Presenta 
tion Space (EPS) graphics technology and detail-in-context 
presentation methods is that they are computationally inef 
ficient. Considerable computer processing is required to 
distort a given presentation So as to produce a detail-in 
context “lens”, and to move the lens through the data with 
adequate performance to provide an acceptable level of 
interactivity to the user. 
0009. Another shortcoming lies in the level of accuracy 
of magnification that these methods provide, Since detail 
in-context methods Such as those described in Keahey's 
Nonlinear Magnification (Keahey, T. Alan, Nonlinear Mag 
nification (Indiana University Computer Science, 1997)) 
require an interative approach to transform a data represen 
tation into a detail-in-context presentation at a given desired 
magnification. 

0010) A need therefore exists for a method and system 
that will allow for the effective implementation of EPS 
graphics technology for the online and electronic presenta 
tion of printed media. Consequently, it is an object of the 
present invention to obviate or mitigate at least Some of the 
above-mentioned disadvantages. 

SUMMARY OF THE INVENTION 

0011. According to one aspect of the invention, there is 
provided a method for displaying visual information on a 
display Screen of a computer. The method comprises the 
Steps of Scaling the Visual information to produce a Scaled 
representation to fit on the display Screen the Scaled repre 
Sentation containing the entire content of the Visual infor 
mation; Selecting a region of interest within the Scaled 
representation; applying a transformation to the Scaled rep 
resentation to improve the Visual detail in the region of 
interest; and, displaying the transformed presentation on the 
display Screen. 

0012. According to another aspect of the invention, a data 
processing System is provided. This data processing System 
has stored therein data representing Sequences of instruc 
tions which when executed cause the above-described 
method to be performed. The data processing System gen 
erally has an input device, a central processing unit, 
memory, and a display. 

0013. According to another aspect of the invention, a 
computer Software product is provided. This computer Soft 
ware product contains Sequences of instructions which when 
executed cause the above-described method to be per 
formed. 

0014. According to another aspect of the invention, an 
integrated circuit product is provided. This integrated circuit 
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product contains Sequences of instructions which when 
executed cause the above-described method to be per 
formed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 The invention may best be understood by referring 
to the following description and accompanying drawings 
which illustrate the invention. In the drawings: 
0016 FIG. 1 is a perspective view of a 3D perspective 
Viewing frustrum in accordance with known elastic presen 
tation Space graphics technology;. 
0017 FIG. 2 is a cross-sectional view of a presentation 
in accordance with known elastic presentation Space graph 
ics technology; 
0.018 FIG. 3 is a block diagram of a data processing 
System in accordance with the preferred embodiment; 
0.019 FIG. 4 is a screen capture of two pages from a 
newspaper information Source that have been shrunk to fit a 
display Surface in accordance with the preferred embodi 
ment, and, 
0020 FIG. 5 is a flow chart illustrating a method for 
applying detail-in-context viewing techniques and elastic 
presentation Space technologies to the online and electronic 
presentation of viewable media in accordance with the 
preferred embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0021. In the following description, numerous specific 
details are Set forth to provide a thorough understanding of 
the invention. However, it is understood that the invention 
may be practiced without these specific details. In other 
instances, well-known Software, circuits, Structures and 
techniques have not been described or shown in detail in 
order not to obscure the invention. The term “data proceSS 
ing System” is used herein to refer to any machine for 
processing data, including the computer Systems and net 
work arrangements described herein. The term “PliablePa 
perTM is used herein to refer to a computer software product 
that implements the method of the preferred embodiment of 
the invention. The term “Elastic Presentation Space” or 
“EPS' is used herein to refer to techniques that allow for the 
adjustment of a Visual presentation without interfering with 
the information content of the representation. The adjective 
“elastic' is included in the term as it implies the capability 
of Stretching and deformation and Subsequent return to an 
original shape. EPS graphics technology is described by 
Carpendale in A Framework for Elastic Presentation Space 
(Carpendale, Marianne S. T., A Framework for Elastic 
Presentation Space (Burnaby, British Columbia: Simon 
Fraser University, 1999)) which is incorporated herein by 
reference. 

0022. In EPS graphics technology, a two-dimensional 
Visual representation is placed onto a Surface; this Surface is 
placed in three-dimensional Space; the Surface, containing 
the representation, is viewed through perspective projection; 
and the Surface is manipulated to effect the reorganization of 
image details. The presentation transformation is separated 
into two steps: Surface manipulation or distortion and per 
Spective projection. In the drawings, like numerals refer to 
like Structures or processes. 
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0023. In general, the present invention provides a 
method, System, computer program product, and integrated 
circuit product for applying detail-in-context viewing tech 
niques and elastic presentation Space technologies to the 
online and electronic presentation of viewable media. The 
method, System, computer program product, and integrated 
circuit product are applicable to detail-in-context navigation 
within computer graphics processing Systems including EPS 
graphics technology and to computer graphics processing 
Systems in general. 
0024. Referring to FIG. 1, there is shown a perspective 
view 100 of a 3D perspective viewing frustrum 220 in 
accordance with known elastic presentation space (“EPS”) 
graphics technology. In EPS, detail-in-context views of 2D 
Visual representations are created with Sight-line aligned 
distortions of a 2D information presentation Surface within 
a 3D perspective viewing frustum 220. In EPS, magnifica 
tion of regions of interest and the accompanying compres 
Sion of the contextual region to accommodate this change in 
Scale are produced by the movement of regions of the 
surface towards the viewpoint 240 located at the apex of the 
pyramidal shape 220 containing the frustum. The process of 
projecting these transformed layouts via a perspective pro 
jection results in a new 2D layout which includes the 
Zoomed and compressed regions. The use of the third 
dimension and perspective distortion to provide magnifica 
tion in EPS provides a meaningful metaphor for the process 
of distorting the information presentation Surface. The 3D 
manipulation of the information presentation Surface in Such 
a System is an intermediate Step in the process of creating a 
new 2D layout of the information. 
0025 Referring to FIG. 2, there is shown a cross-sec 
tional view of a presentation 200 in accordance with known 
EPS graphics technology. EPS graphics technology employs 
Viewer-aligned perspective projections to produce detail-in 
context presentations in a reference View plane 201 which 
may be viewed on a display. Undistorted 2D data points are 
located in a basal plane 210 of a 3D perspective viewing 
volume or frustum 220 which is defined by extreme rays 221 
and 222 and the basal plane 210. A viewpoint (“VP”) 240 is 
located above the centre point of the basal plane 210 and 
reference view plane 201. Points in the basal plane 210 are 
displaced upward onto a distorted surface 230 which is 
defined by a general 3D distortion function (i.e. a detail-in 
context distortion basis function). The direction of the 
Viewer-aligned perspective projection corresponding to the 
distorted surface 230 is indicated by the line FPo-FP 231 
drawn from a point FPo 232 in the basal plane 210 through 
the point FP 233 which corresponds to the focus or focal 
region or focal point of the distorted surface 230. 
0026. To reiterate, EPS refers to a collection of know 
how and techniques for performing “detail-in-context view 
ing (also known as “multi-scale viewing” and “distortion 
viewing”) of information Such as images, maps, and text, 
using a projection technique Summarized below. EPS is 
applicable to multidimensional data and is well Suited to 
implementation on a computer for dynamic detail-in-context 
display on an electronic display Surface Such as a monitor. 
In the case of two dimensional data, EPS is typically 
characterized by magnification of areas of an image where 
detail is desired, in combination with compression of a 
restricted range of areas of the remaining information (the 
“context”), the end result typically giving the appearance of 
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a lens having been applied to the display Surface. EPS has 
numerous advantages over conventional Zoom, pan, and 
Scroll technologies, including the capability of preserving 
the visibility of information outside the local region of 
interest. 

0027. In general, in EPS, the source image to be viewed 
is located in the basal plane. Magnification and compression 
are achieved through elevating elements of the Source image 
relative to the basal plane, and then projecting the resultant 
distorted surface onto the reference view plane. EPS per 
forms detail-in-context presentation of n-dimensional data 
through the use of a procedure wherein the data is mapped 
into a region in an (n+1) dimensional space, manipulated 
through perspective projections in the (n+1) dimensional 
Space, and then finally transformed back into n-dimensional 
Space for presentation. 

0028. For example, and referring to FIGS. 1 and 2, in 
two dimensions, EPS can be implemented through the 
projection of an image onto a reference plane 201 in the 
following manner. The Source image is located on a basal 
plane 210, and those regions of interest 233 of the image for 
which magnification is desired are elevated So as to move 
them closer to a reference plane situated between the refer 
ence viewpoint 240 and the reference view plane (RVP) 201. 
Magnification of the “focal region'233 closest to the RVP 
varies inversely with distance from the RVP 201. As shown 
in FIGS. 1 and 2, compression of regions outside the focal 
region 233 is a function of both distance from the RVP 201, 
and the gradient of the function describing the vertical 
distance from the RVP 201 with respect to horizontal dis 
tance from the focal region 233. The resultant combination 
of magnification and compression of the image as Seen from 
the reference viewpoint 240 results in a lens-like effect 
Similar to that of a magnifying glass applied to the image, 
and the resultant distorted image may be referred to as a 
“pliable display Surface'. Hence, the various functions used 
to vary the magnification and compression of the image via 
vertical displacement from the basal plane 210 are described 
as lenses, lens types, or lens functions. Lens functions that 
describe basic lens types with point and circular focal 
regions, as well as certain more complex lenses and 
advanced capabilities Such as folding, have previously been 
described by Carpendale. 

0029 System. Referring to FIG.3, there is shown a block 
diagram of an exemplary data processing System 300 for 
implementing an embodiment of the invention. The data 
processing System is Suitable for implementing EPS tech 
nology and for running PliablePaperTM computer software. 
The data processing system 300 includes an input device 
310, a central processing unit or CPU 320, memory 330, and 
a display 340. The input device 310 may be a keyboard, 
mouse, trackball, or similar device. The CPU 320 may 
include dedicated coprocessors and memory devices. The 
memory 330 may include RAM, ROM, databases, or disk 
devices. And, the display 340 may include a computer 
screen or terminal device. The data processing system 300 
has stored therein data representing Sequences of instruc 
tions which when executed cause the method described 
herein to be performed. Of course, the data processing 
system 300 may contain additional software and hardware a 
description of which is not necessary for understanding the 
invention. 
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0030. Online and Electronic Presentation of Printed 
Media Using EPS (PliablePaperTM). According to one aspect 
of the invention, EPS is applied to the electronic and online 
(i.e. Internet) presentation of traditional printed media and 
printed documents including newspapers, magazines, and 
telephone directories. This is affected by the electronic 
Scaling of the document content to a Size that allows 
presentation of the full content on the display Surface, with 
the use of Specialized EPS lenses to enlarge regions of 
interest 233 to make them readable to the user. This method 
can be used to achieve the more effective presentation of 
web page content on Small display Surfaces including hand 
held computers. This aspect of the invention can be imple 
mented with pre-placed EPS lenses on important content 
components including headlines, feature articles, tables of 
contents, and advertisements. Interaction with the reader is 
such that articles in the reader's region of interest 233 are 
enlarged automatically via EPS lenses of complex shape to 
Suit the shape of the article or other area of interest. 
0031 Referring to FIG. 4, there is shown a screen 400 
capture of two pages from a newspaper representation that 
have been effectively shrunk to fit a display surface 340 in 
accordance with the preferred embodiment. AS noted above, 
the term “PliablePaperTM" is used herein to refer to a 
computer Software product that implements the method of 
this preferred embodiment of the invention. A lens 410 has 
been used in the fifth column to increase the fontsize in the 
reader's region of interest 233. The top 420 and bottom 430 
of the lens 410 are tapered to provide a continuous transition 
to the unmagnified text 440. Partial overwriting of neigh 
boring columns 450 and images 460 by the lens 410, rather 
than a lateral distortion, is performed to blend the lens 410 
into the undistorted regions 470, and provide enough space 
for the lens 410 while preserving the spatial orientation of 
the neighboring columns. 
0032. The implementation of pre-placed lenses can be 
achieved as follows. In order to provide the user with an 
immediate view of certain regions of a document, items of 
interest Such as article headlines, whole articles, or adver 
tisements can have lenses 410 in place when the document 
is first viewed. This can be implemented, for example, 
through the use of Special lens locating information (i.e. 
locating tags) embedded within the Source document or in a 
Separate data layer, indicating the characteristics, location 
and/or bounds of the lens. 
0033. The implementation of asymmetric, tapered lenses 
410, 420, 430 providing blending into the column of interest 
can be achieved as follows. The use of Such tapering of the 
lenses provides a direct Visual connection and a Smooth 
transition from magnified 410 to unmagnified 440 areas to 
facilitate the user's navigation of the document. The Sides of 
the lens, which are unnecessary, are not drawn So as to 
improve performance and preserve the Visibility of neigh 
bouring columns 450, 460, 470 where possible. 
0034. Again referring the FIG. 4, the partial cutting off of 
lines of text to facilitate blending in the distorted region of 
the lens is Supported. 
0035. The handling of boundary conditions is supported 
by the inward folding of lenses, as described by Carpendale, 
when a boundary Such as a page border is encountered 
allowing for the magnification of a column immediately 
adjacent to the border by effectively shifting the lens con 
tents inward. 
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0036) To reiterate and expand upon this aspect of the 
invention, using a combination of EPS technology and 
Internet technologies, the newspaper industry, for example, 
is provided with a complete electronic delivery Solution for 
creating and delivering the newspaper, in its current format, 
to readers who will read the newspaper on-line using their 
existing hardware technology combined with PliablePa 
perTM Software. In this model, newspaper publishers can 
license the Software and provide it to their readers via 
on-line downloading. Once the PliablePaperTM Software is 
installed on a reader's machine, the reader can download a 
copy of the newspaper, or, the newspaper can be delivered 
each day via the Internet by the newspaper publisher. With 
PliablePaperTM Software, the reader can see each page of the 
newspaper shrunk down to fit their monitor 340. However, 
each article heading and each advertisement will be easily 
readable with a pre-placed EPS lens. 
0037. In general, newspaper readers tend to scan the 
headings of articles before they decide which to read. With 
the method of the preferred embodiment, readers do not 
have to change their learned behaviour. For each article of 
interest, one click of the mouse 310 can activate a pre-placed 
lens encapsulating a chosen article. This allows the reader to 
read the article with ease. For each advertisement of interest, 
one click of the mouse 310 can activate a pre-placed lens 
encapsulating the entire advertisement which can include the 
advertiser's web address and other related information. 
Turning pages can be performed more easily; Searching for 
information on a specific company can be performed more 
easily; printing a specific article or advertisement can be 
performed more easily; and, navigation can be performed 
more easily because it combines two already possessed 
skills of the reader, namely, the almost innate Sense of how 
a newspaper is structured and the ability to navigate using a 
mouse. Hence, the method of the preferred embodiment 
facilitates the above advantages and features while requiring 
no new skills on the part of the reader. 
0.038. In general then, lens shapes may be selected by 
evaluating the content and context of the region to be 
Viewed. For example in newspaperS information is layed out 
in columns, thus the present invention will Select an appro 
priate lens to just fit a particular column width, thus avoiding 
Spill-over into adjacent columns. Further, a Snapping action 
may be used to center a lens on a column. In this case the 
invention evaluates the information to determine boundaries 
within the region of interest and places the lens within these 
boundaries. A similar technique may be used for viewing 
regions on a map. 

0039) Surface Generation Algorithms for Pliable Display 
Surfaces. According to another aspect of the invention, to 
achieve accurate magnification and optimize computational 
performance, pliable display surfaces for EPS are directly 
generated by Sampling the distorted layout Space and deriv 
ing a polygonal Surface from Sampled points. This technique 
has important advantages over approximation techniques 
Such as the use of non-uniform rational b-splines 
(“NURBS”) to implement the surface as described by Watt, 
et al. (Watt, A. and M. Watt, Advanced Animation and 
Rendering Techniques, Addison-Wesley Publishing, 1992, p. 
106-108), and incorporated herein by reference. 
0040 According to this aspect of the invention, the 
Sample points are Selected in Such a manner as to provide a 
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Sufficient representation of the important features of the data 
Space, including the undistorted regions at original magni 
fication/compression levels, the regions that are within the 
focal areas of lenses, and finally the boundaries between 
these regions. The accurate Sampling of boundaries is impor 
tant for achieving correct magnification and can be used in 
the eventual illumination of the Surface to provide a per 
ceptual cue to the user through Shading. The Sample points 
are connected to form a grid via an appropriate triangulation 
algorithm, for example Delauney triangulation as described 
by Boots (Boots, B. N., Delauney triangles: An Alternative 
approach to point pattern analysis, Proc. ASSoc. Am. Geogr. 
6 (1974), p. 26-29), and incorporated herein by reference, to 
form a continuous Surface. This Surface is employed as a 
medium for the presentation of raster data via texture 
mapping as well as to provide the perceptual shading cues 
revealing the topology of the distorted data Space. 
0041. It is an advantage of the present invention is that 
the direct generation of the Surface from a set of Sample 
points is Superior to alternate methods Such as the use of a 
NURBS surface for the following reasons: direct control 
over the triangulation of the Surface in the regions where 
lenses pose distinct boundaries; full and accurate control 
over final magnification where approximated Surfaces would 
result in areas of the Surface that are over and under 
magnified; and, computing performance enhancements that 
result from decreasing the number of Sample points in 
regions where additional detail is unnecessary. Use of a 
more dense grid pattern near the region of interest 233 or 
where the magnification or the slope of the lens function is 
large can be used to enhance the Smoothness of the Visible 
transition from context into the region of interest 233. Use 
of a leSS dense grid pattern elsewhere achievers improved 
computing performance through the use of an optimized grid 
pattern. 

0042. In summary, because sets of points in the magnified 
region are projected onto a polygon of Specified height 
above the basal plane, magnification factors can be easily 
and accurately determined, as they are proportional to this 
height. Furthermore, other techniqueS Such as Splines, which 
are themselves approximations, lack the accuracy present in 
the techniques of the present invention. Polygons are also 
more efficient when displaying large raster files. 
0043 Special Lens Types and Enhancements. According 
to another aspect of the invention, EPS technology is applied 
to multilayer or composite information through blending and 
filtering techniques as will be described in the following. 
0044 Blending between multiple sets of data within an 
EPS lens can be used to compare coincident regions of 
interest 233 from different data sets or layers, for example, 
to show detailed precipitation, population, and disease data 
in detail only in a particular region of interest 233 of a 
geographic map. 
004.5 Filtering of specific data characteristics or data 
layers within a lens can also be performed. The data shown 
within a lens can be filtered such that only data within the 
desired range or from a specific data layer is drawn. This has 
application as a data inspection aid, for example, to quickly 
reveal areas in a geographic map having particularly high 
populations or disease frequencies. 
0046 User Interface Aspects and Components. Accord 
ing to another aspect of the invention, lens characteristics 
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including magnification control, shape, and size can be 
modified by specific user input via pointing devices 310 or 
via a pointing device and keyboard keystroke operations as 
will be described in the following. 
0047 Magnification control is provided by a combination 
of either a keystroke or a single "tap' on a pointing device 
310, Such as a Stylus, to indicate an imminent magnification 
change request, followed by a Straight line Stroke of the 
pointing device to actually Set the new magnification in 
proportion to the distance traveled or the velocity of the 
pointing device. 
0.048 Control of lens shape is provided by “dragging” a 
lens border with a pointing device 310. The result is that the 
lens border distorts elastically to include the new pointing 
device position in the Set of points within the region of 
interest 233. In this manner, the user can directly Specify 
changes in the shape of the lens using just a pointing device. 
This allows the user to Specify arbitrary lens shapes. Actual 
implementation of complex lens shapes is achieved by 
appending new lenses onto the original lens. 
0049 Control of lens size is provided by dragging the 
lens borders using a pointing device 310 to adjust the lens 
size. 

0050 Implementation of EPS as a Client/Server Appli 
cation. According to another aspect of the invention, EPS 
lenses can be implemented in software (e.g. PliablePaperTM) 
within an interactive client-server application over a net 
work. The client Software can be self-contained or could 
exist within an Internet browser as a “plug-in' or accessory. 
In the case of an Internet browser plug-in, the Software can 
detect the presence of one or more data elements Such as 
images within a web page and allow application of EPS 
lenses to these elements. The application components resid 
ing on the Server computer would make multiple resolutions 
of the data available to the client on demand Such that 
additional detail of the Source data can be shown in the lens. 
In the following, details concerning the implementation of 
EPS technology in a client-server environment are provided. 
Note that methods for minimizing network traffic between 
the client and server in low-bandwidth situations are of 
particular concern and are addressed in the following. 
0051. According to another aspect of the invention, 
“detail-on-demand” functionality is provided as follows. In 
the original display of a lens applied to data Such as an 
image, the client Software displays the focal region 233 of 
the EPS lens in low resolution until the pointing device 310 
has paused or "hovered over a particular region of interest. 
If the lens remains in the same position for a period of time, 
then additional data will be retrieved from the server to fill 
in additional detail in the magnified region and neighbouring 
regions. High resolution is beneficial in the neighbouring 
regions for blending the lens border into the context if the 
Slope of the lens borders is large. This minimizes network 
traffic while the user is navigating over a region of the data 
rather than examining it in detail. 
0.052 According to another aspect of the invention, 
“adaptive pre-fetching functionality is provided as follows. 
This technique is used to improve response time (i.e. per 
formance) of lenses to input from a pointing device 310 by 
retrieving data from the Server in advance of the need for it; 
it is a predictive technique. A pointing device 310 controls 
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the lens position, and the acceleration, Velocity and position 
of the device can be used to predict the next position of the 
lens. In this manner, an estimate can be made of the next 
required high-resolution data, and it can be retrieved from 
the Server over the network in advance of it being needed. 
0053 Control of EPS Lens by Global Positioning Satel 
lite (GPS) Receiver, Cell Phone, or Other External Data 
Source. According to another aspect of the invention, EPS 
lens locations and/or parameters are controlled by an exter 
nal data source such as a GPS receiver or cell phone. In the 
GPS case, an EPS lens location on a map shown on a display 
Surface can be determined by physical location information 
provided by a GPS receiver coupled to the data processing 
system 300. In this manner, detailed navigational informa 
tion in the user's vicinity can be provided in the context of 
a larger Scale map. Alternately, location information pro 
Vided automatically by a cellular phone System or network 
can be used to locate the device user and position a lens 
appropriately. This aspect of the invention can be imple 
mented in enhanced automobile dashboard, marine, and 
aircraft navigation Systems, as well as personal navigational 
aids on handheld computing devices. In addition, a lens 
shaped to the intended path of the user from a current 
location to a destination on a map can be implemented. 
0054 Automatic Motion. According to another aspect of 
the invention, timed motion of an EPS lens over data Such 
as text 400 to allow reading of text or Scanning of images or 
maps without the need for intervention by the user is 
provided. This aspect of the invention can be implemented 
in multimedia, PliablePaper'TM, reading aids for the disabled, 
as well as in advertising. 
0055) EPS as a Solution to the “Labeling Problem”. 
According to another aspect of the invention, a Solution is 
provided to a problem commonly encountered in labeling 
images and maps wherein there is insufficient Space for 
labels, particularly as the Scale of a map changes and the 
details to be labeled are spatially dense. EPS provides a 
Solution to this problem in the case of electronic display 
Surfaces through capabilities Such as detail-in-context view 
ing and folding (as described by Carpendale) that allow the 
user to dynamically adjust the displayed level of detail and 
move undesired labels out of the line of sight of the user. 
0056 Method. Referring to FIG. 5, there is shown a flow 
chart 500 illustrating a general method for displaying data 
representations of printed media on a display Screen of a 
computer according to one embodiment of the invention. At 
step 501, the method starts. At step 502, the data represen 
tation is Scaled to produce a Scaled data representation 
wherein the Scaled data representation contains the entire 
content of the data representation and wherein the Scaled 
data representation fits on the display Screen. At Step 503, a 
region of interest in the Scaled data representation is 
deformed with a lens to produce a data presentation. At Step 
504, the data presentation is displayed on the display Screen, 
thereby improving the legibility of the region of interest 
within the context of the Scaled data representation. At Step 
505, the method ends. 
0057 Computer Software Product. The sequences of 
instructions which when executed cause the method 
described herein to be performed by the exemplary data 
processing System of FIG. 3 can be contained in a computer 
Software product according to one embodiment of the inven 
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tion. This computer Software product can be loaded into and 
run by the exemplary data processing system of FIG. 3. 
0.058 Integrated Circuit Product. The sequences of 
instructions which when executed cause the method 
described herein to be performed by the exemplary data 
processing System of FIG. 3 can be contained in an inte 
grated circuit product including a coprocessor or memory 
according to one embodiment of the invention. This inte 
grated circuit product can be installed in the exemplary data 
processing system of FIG. 3. 
0059 Although the invention has been described with 
reference to certain specific embodiments, various modifi 
cations thereof will be apparent to those skilled in the art 
without departing from the Spirit and Scope of the invention 
as outlined in the claims appended hereto. 
I/We claim: 

1. A System for displaying a region of interest within 
Visual information on a display Screen, Said System having 
memory and an input device, comprising: 

a processor coupled to Said memory, display Screen, and 
input device and adapted for: applying a transformation 
to Said Visual information to improve visual detail in 
Said region of interest by: creating a lens Surface having 
a predetermined lens Surface Shape for Said region of 
interest; and, creating a presentation by overlaying Said 
Visual information on Said lens Surface and projecting 
Said lens Surface with Said visual information onto a 
plane, Said lens Surface shape providing overwriting of 
at least a portion of Said visual information adjacent to 
Said region of interest and blending of at least a portion 
of Said lens Surface into at least one undistorted area of 
Said visual information; and, 

displaying Said presentation on Said display Screen. 
2. The System of claim 1 wherein Said lens Surface Shape 

preserves Spatial orientation of Said portion of Said Visual 
information adjacent to Said region of interest. 

3. The System of claim 1 wherein Said lens Surface Shape 
provides Sufficient Space for Said lens Surface in Said pre 
Sentation. 

4. The system of claim 1 wherein said processor is further 
adapted for Scaling Said Visual information to fit on Said 
display Screen. 

5. The system of claim 1 wherein said lens surface is 
comprised of a plurality of polygonal Surfaces constructed 
from a plurality of points Sampled from Said lens Surface 
shape 

6. The System of claim 5 wherein Said applying a trans 
formation includes Selecting parameters for Said polygonal 
Surfaces including size, shape, number, density, and pattern. 

7. The system of claim 6 wherein said parameters for said 
polygonal Surfaces are Selected to optimize computation 
time for said presentation. 

8. The system of claim 6 wherein said density of said 
polygonal Surfaces is increased in regions Surrounding Said 
region of interest. 

9. The system of claim 6 wherein said density of said 
polygonal Surfaces is increased in regions where Said lens 
Surface shape has a slope that exceeds a predetermined 
value. 

10. The system of claim 6 wherein said lens surface shape 
has a slope and Said density of Said polygonal Surfaces is 
proportional to Said slope. 
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11. The System of claim 6 wherein Said polygonal Surfaces 
are triangles. 

12. The System of claim 6 wherein Said polygonal Sur 
faces each have a height above a basal plane, Said height 
Selected to provide a proportional magnification for at least 
a portion of Said region of interest. 

13. The system of claim 6 wherein said polygonal Sur 
faces are Selected to provide a uniformly magnified area for 
at least a portion of Said region of interest. 

14. The system of claim 6 wherein said region of interest, 
Said lens Surface, and Said lens Surface shape include a 
plurality of regions of interest, a plurality of lens Surfaces, 
and a plurality of lens Surface shapes, respectively. 

15. The system of claim 1 wherein said region of interest 
has a shape and at least a portion of Said lens Surface shape 
corresponds to Said shape. 

16. The system of claim 1 wherein said lens surface shape 
distorts at least a portion of Said region of interest. 

17. The system of claim 16 wherein said portion of said 
region of interest is magnified. 

18. The system of claim 16 wherein said portion of said 
region of interest includes magnified text and increased font 
Size text. 

19. The system of claim 16 wherein said lens surface 
shape has at least one continuous tapered transition from 
Said portion of Said region of interest to at least one 
undistorted area of Said Visual information. 

20. The system of claim 1 wherein said visual information 
is a page, Said page including a newspaper page, a magazine 
page, a telephone directory page, a map page, and a Web 
page. 

21. The system of claim 20 wherein said region of interest 
includes a headline, a column, an article, a graphic, and an 
advertisement appearing on Said page. 

22. The System of claim 1 wherein Said display Screen is 
contained in a handheld device. 

23. The system of claim 1 wherein said processor is 
further adapted for moving Said lens Surface about Said 
Visual information over time to provide a dynamic presen 
tation. 

24. The System of claim 1 wherein Said region of interest 
is Selected based on data provided by an external data 
SOCC. 

25. The system of claim 24 where said external source 
includes a Global Positioning Satellite (GPS) receiver and a 
cellular telephone network. 

26. A computer program product having a computer 
readable medium tangibly embodying computer executable 
code for displaying a region of interest within visual infor 
mation on a display Screen of a computer, comprising: 

code for applying a transformation to Said Visual infor 
mation to improve Visual detail in Said region of 
interest by: creating a lens Surface having a predeter 
mined lens Surface shape for Said region of interest; 
and, creating a presentation by overlaying Said Visual 
information on Said lens Surface and projecting Said 
lens Surface with Said visual information onto a plane; 
Said lens Surface shape providing overwriting of at least 
a portion of Said visual information adjacent to Said 
region of interest and blending of at least a portion of 
Said lens Surface into at least one undistorted area of 
Said visual information; and, 
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code for displaying Said presentation on Said display 
SCCC. 

27. The computer program product of claim 26 wherein 
Said lens Surface Shape preserves spatial orientation of Said 
portion of Said Visual information adjacent to Said region of 
interest. 

28. The computer program product of claim 26 wherein 
Said lens Surface shape provides Sufficient Space for Said lens 
Surface in Said presentation. 

29. The computer program product of claim 26 and 
further comprising code for Scaling Said visual information 
to fit on Said display Screen. 

30. The computer program product of claim 26 wherein 
Said lens Surface is comprised of a plurality of polygonal 
Surfaces constructed from a plurality of points Sampled from 
Said lens Surface Shape 

31. The computer program product of claim 30 wherein 
Said applying a transformation includes Selecting parameters 
for Said polygonal Surfaces including Size, shape, number, 
density, and pattern. 

32. The computer program product of claim 31 wherein 
Said parameters for Said polygonal Surfaces are Selected to 
optimize computation time for Said presentation. 

33. The computer program product of claim 31 wherein 
Said density of Said polygonal Surfaces is increased in 
regions Surrounding Said region of interest. 

34. The computer program product of claim 31 wherein 
Said density of Said polygonal Surfaces is increased in 
regions where said lens Surface shape has a slope that 
exceeds a predetermined value. 

35. The computer program product of claim 31 wherein 
Said lens Surface shape has a slope and Said density of Said 
polygonal Surfaces is proportional to Said slope. 

36. The computer program product of claim 31 wherein 
Said polygonal Surfaces are triangles. 

37. The computer program product of claim 31 wherein 
Said polygonal Surfaces each have a height above a basal 
plane, Said height Selected to provide a proportional mag 
nification for at least a portion of Said region of interest. 

38. The computer program product of claim 31 wherein 
Said polygonal Surfaces are Selected to provide a uniformly 
magnified area for at least a portion of Said region of interest. 

39. The computer program product of claim 26 wherein 
Said region of interest, Said lens Surface, and Said lens 
Surface shape include a plurality of regions of interest, a 
plurality of lens Surfaces, and a plurality of lens Surface 
shapes, respectively. 

40. The computer program product of claim 26 wherein 
Said region of interest has a shape and at least a portion of 
Said lens Surface Shape corresponds to Said shape. 

41. The computer program product of claim 26 wherein 
Said lens Surface Shape distorts at least a portion of Said 
region of interest. 

42. The computer program product of claim 41 wherein 
Said portion of Said region of interest is magnified. 

43. The computer program product of claim 41 wherein 
Said portion of Said region of interest includes magnified text 
and increased font Size text. 

44. The computer program product of claim 41 wherein 
Said lens Surface shape has at least one continuous tapered 
transition from Said portion of Said region of interest to at 
least one undistorted area of Said visual information. 

45. The computer program product of claim 26 wherein 
Said Visual information is a page, Said page including a 
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newspaper page, a magazine page, a telephone directory 
page, a map page, and a Web page. 

46. The computer program product of claim 45 wherein 
Said region of interest includes a headline, a column, an 
article, a graphic, and an advertisement appearing on Said 
page. 

47. The computer program product of claim 26 wherein 
Said display Screen is contained in a handheld device. 

48. The computer program product of claim 26 and 
further comprising code for moving Said lens Surface about 
Said Visual information over time to provide a dynamic 
presentation. 

49. The computer program product of claim 26 wherein 
Said region of interest is Selected based on data provided by 
an external data Source. 

50. The computer program product of claim 49 where said 
external source includes a Global Positioning Satellite 
(GPS) receiver and a cellular telephone network. 

51. An article having a computer readable modulated 
carrier Signal being uSable over a network, and having 
means embedded in the computer readable modulated car 
rier Signal for directing a data processing System to display 
a region of interest within Visual information on a display 
Screen, comprising: 

means in the medium for applying a transformation to 
Said Visual information to improve Visual detail in Said 
region of interest by: creating a lens Surface having a 
predetermined 

lens Surface shape for Said region of interest, and, creating 
a presentation by Overlaying Said visual information on 
Said lens Surface and projecting Said lens Surface with 
Said Visual information onto a plane; Said lens Surface 
shape providing overwriting of at least a portion of Said 
Visual information adjacent to Said region of interest 
and blending of at least a portion of Said lens Surface 
into at least one undistorted area of Said Visual infor 
mation; and, 

means in the medium for displaying Said presentation on 
Said display Screen. 

52. The article of claim 51 wherein said lens surface shape 
preserves Spatial orientation of Said portion of Said Visual 
information adjacent to Said region of interest. 

53. The article of claim 51 wherein said lens surface shape 
provides Sufficient Space for Said lens Surface in Said pre 
Sentation. 

54. The article of claim 51 and further comprising means 
in the medium for Scaling Said visual information to fit on 
Said display Screen. 

55. The article of claim 51 wherein said lens Surface is 
comprised of a plurality of polygonal Surfaces constructed 
from a plurality of points Sampled from Said lens Surface 
shape 

56. The article of claim 55 wherein said applying a 
transformation includes Selecting parameters for Said 
polygonal Surfaces including size, shape, number, density, 
and pattern. 

57. The article of claim 56 wherein said parameters for 
Said polygonal Surfaces are Selected to optimize computation 
time for said presentation. 

58. The article of claim 56 wherein said density of said 
polygonal Surfaces is increased in regions Surrounding Said 
region of interest. 
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59. The article of claim 56 wherein said density of said 
polygonal Surfaces is increased in regions where Said lens 
Surface shape has a slope that exceeds a predetermined 
value. 

60. The article of claim 56 wherein said lens surface shape 
has a slope and Said density of Said polygonal Surfaces is 
proportional to Said slope. 

61. The article of claim 56 wherein said polygonal Sur 
faces are triangles. 

62. The article of claim 56 wherein said polygonal Sur 
faces each have a height above a basal plane, Said height 
Selected to provide a proportional magnification for at least 
a portion of Said region of interest. 

63. The article of claim 56 wherein said polygonal Sur 
faces are Selected to provide a uniformly magnified area for 
at least a portion of Said region of interest. 

64. The article of claim 51 wherein said region of interest, 
Said lens Surface, and Said lens Surface shape include a 
plurality of regions of interest, a plurality of lens Surfaces, 
and a plurality of lens Surface shapes, respectively. 

65. The article of claim 51 wherein said region of interest 
has a shape and at least a portion of Said lens Surface shape 
corresponds to Said shape. 

66. The article of claim 51 wherein said lens surface shape 
distorts at least a portion of Said region of interest. 

67. The article of claim 66 wherein said portion of said 
region of interest is magnified. 
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68. The article of claim 66 wherein said portion of said 
region of interest includes magnified text and increased font 
Size text. 

69. The article of claim 66 wherein said lens surface shape 
has at least one continuous tapered transition from Said 
portion of Said region of interest to at least one undistorted 
area of Said Visual information. 

70. The article of claim 51 wherein said visual informa 
tion is a page, Said page including a newspaper page, a 
magazine page, a telephone directory page, a map page, and 
a Web page. 

71. The article of claim 70 wherein said region of interest 
includes a headline, a column, an article, a graphic, and an 
advertisement appearing on Said page. 

72. The article of claim 51 wherein said display screen is 
contained in a handheld device. 

73. The article of claim 51 and further comprising means 
in the medium for moving Said lens Surface about Said visual 
information over time to provide a dynamic presentation. 

74. The article of claim 51 wherein said region of interest 
is Selected based on data provided by an external data 
SOCC. 

75. The article of claim 74 where said external Source 
includes a Global Positioning Satellite (GPS) receiver and a 
cellular telephone network. 
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