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FIG. 11F
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FIG. 15F
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USER INTERFACE VISUALIZATIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 12/818,222, filed Jun. 18, 2010, which claims
the benefit of U.S. Provisional Application No. 61/269,089,
entitled “User Interface Visualizations,” attorney docket
GOOGLE 3.8-064, filed Jun. 19, 2009, the entire disclosures
of' which, including the drawings and appendices, are hereby
incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Aspects of the invention relate generally to user
interfaces. More particularly, aspects are directed to user
interface visualizations that provide core information when
presenting multiple images in a single view.

[0004] 2. Description of Related Art

[0005] Depending upon the application, a computer system
user interface may present multiple items of interest simulta-
neously to auser. For instance, a graphical user interface may
display a number of album or CD covers in a jukebox-type or
carousel-type arrangement. FIG. 1 illustrates such a configu-
ration. As shown, the layout 10 includes a central item of
interest 12 and items of interest on the left (14) and right (16)
sides. The left hand side items of interest 14 are angled to face
inward toward the central item of interest 12. The right hand
side items of interest 16 also are angled to face inward toward
the central item of interest 12. Unfortunately, such configu-
rations may conceal important elements of the items of inter-
est.

[0006] Systems and methods which provide enhanced visu-
alizations for multiple items in a single interface presentation
are disclosed.

SUMMARY OF THE INVENTION

[0007] According to one embodiment of the invention, a
content visualization method for use in a computer system
comprises selecting electronic content for presentation on a
display device; assigning a viewing axis for displaying the
content; selecting a place of focus along the viewing axis;
determining a content viewport, the content viewport setting
an amount of the content viewable on the display device;
constructing a content visualization to display at least a por-
tion of the selected content on the display device; and dis-
playing the content visualization on the display device based
upon the content viewport, viewing axis and place of focus.

[0008] Inone example, the viewing axis comprises a chro-
nological representation of the selected electronic content. In
another example, the viewing axis comprises a ranked list of
the selected electronic content. In an alternative, the method
further comprises re-constructing the content visualization
based upon user feedback to the displayed content visualiza-
tion.

[0009] In another example, the content visualization
includes a plurality of sets of items of interest, a first one of the
sets being arranged along a first portion of the display device
and a second one of the sets being arranged adjacent to the
first set, and wherein the first set is presented in full frontal
format while the second set is presented in a diagonal view
giving an appearance that the items in the second set are
facing towards the items in the first set. In one alternative, the

Feb. 16, 2012

second set includes a first subset arranged adjacent to the first
set and a second subset arranged adjacent to the first subset
and remote from the first set, and wherein the first subset is
presented having a transitional diagonal view. In one case, the
transitional diagonal view of the first subset is between 5°-15°
and the diagonal view of the second subset is at least 15°. In
another case, the transitional diagonal view is less than 15°
and the diagonal view is on the order of 15°-45°.

[0010] In a further example, a third one of the plurality of
sets is arranged adjacent to the first set and opposite the
second set, the third set being presented in the diagonal view
giving the appearance that the items in the third set are facing
away from the items in the first set. Here, the third set may
include a first subset arranged adjacent to the first set and a
second subset arranged adjacent to the first subset of the third
set and remote from the first set. In this case, the first subset of
the third set is presented having a transitional diagonal view.
[0011] In another embodiment of the invention, a content
visualization apparatus comprises memory for storing con-
tent visualization data and a processor operatively coupled to
the memory. The processor is configured to select electronic
content for presentation, assign a viewing axis for displaying
the content, select a place of focus along the viewing axis,
determine a content viewport, the content viewport setting an
amount of the content that is viewable, and construct a content
visualization to display at least a portion of the selected con-
tent on the display device. The apparatus also includes a
display device operatively coupled to the processor. The dis-
play device is configured to display the content visualization
based upon the content viewport, viewing axis and place of
focus.

[0012] Inone example, the viewing axis comprises a chro-
nological representation of the selected electronic content. In
another example, the viewing axis comprises a ranked list of
the selected electronic content. In a further example, the
processor is also configured to re-construct the content visu-
alization based upon user feedback to the content visualiza-
tion displayed on the display device.

[0013] In yet another example, the content visualization
includes a plurality of sets of items of interest. Here, a first one
of the sets is arranged along a first portion of the display
device and a second one of the sets being arranged adjacent to
the first set. The display device is configured to present the
first set in full frontal format while the second set is presented
in a diagonal view giving an appearance that the items in the
second set are facing towards the items in the first set. In this
case, the second set desirably includes a first subset arranged
adjacent to the first set and a second subset arranged adjacent
to the first subset and remote from the first set. The display
device is configured to present the first subset having a tran-
sitional diagonal view.

[0014] In another embodiment of the invention, a content
visualization system comprises a processor for processing
application data for displaying on a display device and a user
interface module managed by the processor. The user inter-
face module includes an input section for storing selected
content and a content management section for manipulating
visualizations of the selected content. The selected content
includes a plurality of items of interest. A given one of the
visualizations includes a first one of the items of interest being
arranged in full frontal format and second and third ones of
the items of interest being arranged in a diagonal view. The
second item is arranged in the diagonal view along one side of
the first item and the third item is arranged in the diagonal
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view along the other side of the first item. The system also
includes a display section for displaying the given visualiza-
tion of the first, second and third items of interest on a display.

[0015] Inone example, the content management section is
operable to manipulate the visualizations by modifying an
angle or tile of one or more pages of the first, second or third
items of interest. In another example, the content manage-
ment section is operable to manipulate the given visualization
by emphasizing at least one critical layout or utility zone
(CLuZ) of the selected content while deemphasizing at least
one supplemental layout and optional zone (SLoz) of the
selected content. In this case, the at least one CLuZ may be
displayable at an angle toward a user. In one alternative, the at
least one SLoZ is displayable at an angle away from the user.
In another alternative, the at least one SLoZ is deemphasized
by shading or graying thereof.

[0016] And in a further example, at least one of the second
and third items includes a plurality of pages. Here, the diago-
nal view includes a full diagonal view and a transitional
diagonal view. A first one of the plurality of pages is arranged
in the full diagonal view while a second one of the plurality of
pages is arranged in the transitional diagonal view between
the first item and the first page.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG.1illustrates a convention jukebox-type graphi-
cal user interface display.

[0018] FIG. 2 illustrates a graphical user interface visual-
ization in accordance with aspects of the invention.

[0019] FIGS. 3A-F illustrate content visualizations empha-
sizing certain regions of interest within the content according
to aspects of the invention.

[0020] FIG. 4 illustrates another graphical user interface
visualization in accordance with aspects of the invention.
[0021] FIGS. 5A-D illustrate additional content visualiza-
tions in accordance with aspects of the invention.

[0022] FIGS. 6A-D illustrate content overlapping in accor-
dance with aspects of the invention.

[0023] FIG. 7 illustrates content resizing in accordance
with aspects of the invention.

[0024] FIGS. 8A-B illustrate computer systems for use in
the invention.
[0025] FIG. 9 is a flow diagram illustrating a process for

implementing content visualizations according to aspects of
the invention.

[0026] FIG. 10 illustrates a user interface system in accor-
dance with aspects of the invention.

[0027] FIGS. 11A-I illustrate additional graphical user
interface visualizations in accordance with aspects of the
invention.

[0028] FIGS. 12A-G illustrate another set of graphical user
interface visualizations in accordance with aspects of the
invention.

[0029] FIGS. 13A-B illustrate additional graphical user
interface visualizations in accordance with aspects of the
invention.

[0030] FIGS. 14A-G illustrate further graphical user inter-
face visualizations in accordance with aspects of the inven-
tion.
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[0031] AndFIGS. 15A-F illustrate another set of graphical
user interface visualizations in accordance with aspects of the
invention.

DETAILED DESCRIPTION

[0032] Aspects, features and advantages of the invention
will be appreciated when considered with reference to the
following description of preferred embodiments and accom-
panying figures. The same reference numbers in different
drawings may identify the same or similar elements. Further-
more, the following description is not limiting; the scope of
the invention is defined by the appended claims and equiva-
lents.

[0033] Viewers of electronic content such as web pages are
often faced with large quantities of information to consider.
Individual items may be briefly scanned, with the viewer
seeing only a few salient features of each item. The more
content that is available, the more challenging it is to identify
particular items of interest.

[0034] Aspects of the invention employ graphical represen-
tations for optimal browsing or presentation of structured,
laid-out electronic information, such as web pages, to enable
a user to parse and compare content quickly and efficiently.
This is accomplished by consistently emphasizing the difter-
ently weighted visual characteristics of structured content.
The user’s attention is focused on more important parts of the
content while minimizing distractions from less important
areas.

[0035] FIG. 2 illustrates one embodiment of the invention
in which anumber of items of interest are presented in a linear
arrangement 100. As shown, a set of primary items of interest
102 are arranged side by side in a planar or frontal configu-
ration. In particular, each item in the set 102 is presented in a
full frontal configuration with a 0° angle relative to the plane
of the display.

[0036] A setofsecondary items of'interest 104 are arranged
adjacent to the first set. Each item in the set 104 is presented
with a diagonal (i.e., non-0°) view, giving the appearance that
these items are turned to face the items in the set 102. The
items in the first and second sets may be, for example, results
from a user-directed search. The items in the sets 102 and 104
may be ordered chronologically, ranked according to likeli-
hood of matching the search criteria, ranked according to
recently viewed information, or other ordering techniques.
[0037] The second set 104 preferably includes a first subset
104a and a second subset 1045. As shown, the items of
interest in the first subset 104a are presented at a first or
“transitional” diagonal view. This transitional view may be
tilted, for example, between 5°-15° relative to the 0° of the
primary items of interest 102. The items of interest in the
second subset 1045 are presented with a second diagonal
view greater than that of the first subset 104a. Thus, the
second subset 1045 may be tilted, for example, at an angle on
the order of 15°-45°. While only two subsets are illustrated,
any number of additional subsets may also be employed.
Each item of interest in a given subset may be tilted at the
same angle, or at different angles. In one example, the items
in the set 104 are incrementally tilted starting at an initial
angle of, e.g., less than 10° for a first item in the first subset
104a to a final angle of| e.g., greater than 45° for a last item in
the second subset 1045.

[0038] As discussed above, the items of interest may be
web pages, although other text and/or graphics based items of
interest can be displayed according to the embodiments of the
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invention. Depending upon the type of item, certain areas
may be of more significance than others. For instance, FIGS.
3A-C illustrate an exemplary web page 200 which may be
displayed according to the embodiments of the invention. As
shown in FIG. 3B, the web page may contain one or more
critical layout or utility zones (“CLuZ”) 202 and one or more
supplemental layout and optional information zones
(“SLoZ”) 204. In this example of an English-language web
page, the CLuZ zone 202 is on the left side of the web page
200, and the SLoZ zone 204 is on the right side of the web
page 200.

[0039] The CLuZ zone(s) can provide representative clues
to effectively communicate the identity, brand and/or struc-
ture of the content on the web page. The SLoZ zone(s) may
also provide information about the web page, but to a lesser
extent than the CLuZ. Thus, as shown in FIGS. 3B-D, the high
contrast and clarity of the CLuZ zones may be maintained
while the SLoZ zones may be deemphasized, e.g., grayed out,
partially concealed or fully concealed/removed. Even with
data in the SLoZ zones obscured or removed, the user is able
to identify and infer the page structure from the CLuZ zones.
[0040] Using this knowledge, individual web pages such as
those in the secondary items of interest 104 of FIG. 1 are
rotated to emphasize the CLuZ zone(s) while deemphasizing
the SLoZ zone(s). Thus, as shown in FIG. 3E, the CLuZ zone
202 is angled, tilted or otherwise turned to appear closer to the
user, while the SLoZ zone 204 is angled/tilted/turned to
appear farther from the user. And as shown in FIG. 3F, the
SLoZ zone 204 may be additionally deemphasized by dark-
ening, shading and/or distorting to appear farther away on the
display. It should be understood that web pages in different
languages (or different types of content) may have different
arrangements of the CLuZ and SLoZ zones. Thus, different
content may be arranged differently on the display to opti-
mally present the CLuZ zones while deemphasizing the SL.oZ
zones.

[0041] FIG. 4 illustrates a variation of the embodiment in
FIG. 2. In FIG. 4, in addition to the set of secondary items of
interest 104, a third set of items of interest 106 are arranged on
the opposite side of the first set 102. The set 106 is arranged
similarly to the set 104. While each item in the set 104 is
presented with a diagonal view to give the appearance that
these items are turned to face towards the items in the set 102,
each item in the set 106 is presented with a diagonal view to
give the appearance that these items are turned to face away
from the items in the set 102. Nonetheless, both sets 104 and
106 are arranged so that the CLLuZ zones of the items in each
are clearly visible.

[0042] The third set 106 preferably includes a first subset
1064 and a second subset 1065. As with the first subset 104a,
the items of interest in the first subset 1064 are presented at a
first or “transitional” diagonal view. This transitional view
may be tilted away from the items in the set 102 at a given
angle, for example, between 5°-15° relative to the 0° of the
primary items of interest in the set 102.

[0043] And as with the second subset 1045, the items of
interest in the second subset 1065 are presented with a second
diagonal view greater than that of the first subset 106a. Thus,
the second subset 1065 may be tilted, for example, at an angle
on the order of 15°-45° away from the primary items of
interest in set 102. Preferably, the subsets 104a and 106a are
arranged at the same angle and the subsets 1045 and 1065 are
arranged at the same angle. The overall appearance of the sets
102, 104 and/or 106 is a venetian blind-type arrangement.
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[0044] While only two subsets 106a and 1065 are illus-
trated, any number of additional subsets may also be
employed. Each item of interest in a given subset may be
tilted atthe same angle, or at different angles. In one example,
the items in the set 106 are incrementally tilted starting at an
initial angle of| e.g., less than 10° for a first item in the first
subset 106a to a final angle of, e.g., greater than 45° for a last
item in the second subset 1065. In one example, the first set
102 includes about 3-5 frontal views, and the second and/or
third sets 104 and 106 each include about 2-6 additional
diagonal views.

[0045] The linear arrangements of FIGS. 2 and 4 may
include any number of items of interest. In the case of web
pages or similar items, these arrangements provide unob-
structed views of the critical layout zones CLuZs, which
identify each page using logos, brand information, navigation
information and/or starts of headers or sentences. For
instance, in English language web pages, the upper left region
of the page often contains the most important or most recog-
nizable content. Thus, the left hand side of each page is the
side appearing to be angled toward the user. Preferably, the
items in the sets 102, 104 and/or 106 are top-aligned. This
normalizes the consistent elements in the CLLuZ of each page
and accommodates both the user’s reading pattern and cases
where the items, such as web pages, are of different lengths.
[0046] Of course, other languages such as Arabic, Hebrew,
Chinese and Japanese may be presented in non-left to right
arrangements. The presentation of content in such languages
may be changed to accommodate this. For instance, for web
pages written in a right-to-left language, the CLuZ may be on
the right side of each page, and thus the angles would be the
opposite of what is presented in the examples of FIGS. 2 and
4. Other presentation formats may provide the text in a top to
bottom listing or other configuration. As above, the content
presentation may be changed to accommodate such presen-
tation formats. And instead of vertically aligning the tops of
each page in the venetian blind views of FIGS. 2 and 4, the
pages may be aligned, e.g., horizontally along the left or right
side of each page, or vertically along the bottoms of each
page.

[0047] As discussed above with regard to FIGS. 3A-F, the
SLoZ areas may be obscured by darkening and/or distorting,
e.g., by making the right hand side of the page appear to be
smaller than the left hand side by angling it. Deemphasizing
the SLoZ areas helps the user quickly scan each image with-
out focusing on less important details. The result may be a
magazine rack-type feel, with the CLuZ areas providing easy
scanning for the user. The user may rapidly scan the CLuZ of
the various items in sets 104 and 106 and, using the user
interface, may select a particular item in one of these sets for
further evaluation. In this case, the selected item may be
centered in the display and presented with a flat frontal view.
In other words, the selected item may now be part of the set
102.

[0048] FIGS. 5A-D present an alternate scenario for ana-
lyzing content. As shown in FIG. 5A, content in the form of a
number of web pages is positioned in a linear array. Each web
page is presented in a full frontal (0°) view. As shown, five full
web pages and two partial web pages are presented. In this
presentation, all portions of each page are presented equally
to the user.

[0049] FIG. 5B presents the web pages arranged at an angle
of approximately 45°. In this example, 9 full web pages are
presented. The pages are ordered along a single dimension
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such as in FIG. 5A; however, tilting the pages increases the
number available for display and emphasizes important con-
tent in the CLuZ zones while de-emphasizing content in the
SLoZ zones. Based upon information in a CLuZ zone, the
user may select one or more given web pages for further
consideration.

[0050] Upon selection, additional emphasis may be placed
on the selected web page(s). As shown in FIG. 5C, selected
web pages are now presented untilted in the full frontal view.
The other web pages remain set at the 45° angle. This pro-
vides a side-by-side comparison of a few central web pages
while the other web pages on the periphery are presented with
the CLuZ zones emphasized over the SLoZ zones. In this
manner, the user can readily analyze the three central web
pages while scanning the peripheral web pages. If one of the
selected web pages is chosen for additional evaluation, the
thumbnail of that web page may be enlarged as shown in FI1G.
5D.

[0051] Another aspect of the invention involves spatial
optimization of the items of interest on the display. FIG. 6A
illustrates an exemplary web page thumbnail image. When
viewed untilted in full frontal format, the web page takes up
one standard preview width. As shown in FIG. 6B, by tilting
web pages (or other content) at a 45° angle, two web pages
may occupy nearly the same space as the single web page in
FIG. 6A. In FIG. 6B, the adjacent pages are spaced witha 10
pixel gap between them, resulting in approximately 1.8 pages
fitting into the standard preview width. If there is no gap
between the adjacent pages, then both pages will fit into the
standard preview width, as shown in FIG. 6C. And as shown
in FIG. 6D, using a 20 pixel overlap between adjacent thumb-
nails, then approximately 2.5 pages will fit into the standard
preview width.

[0052] The number of images available for display depends
on the size of the images. On the one hand, larger size thumb-
nail images promote increased legibility of content but reduce
the number of images that can be displayed. On the other
hand, more smaller-sized images can be displayed by sacri-
ficing readability. This is illustrated in FIG. 7, where five
representations of the same exemplary web page are pro-
vided. Here, the thumbnail sizes range from 50% of the origi-
nal page size down to 20% of the original page size. While it
may be challenging to read the text of the 20% thumbnail, this
size shows the overall page structure and relative content
patterns, which may be sufficient for certain types of user
evaluation.

[0053] For instance, if content has been previously viewed,
then a smaller thumbnail size on the order of 20%-32% may
be selected. On the other hand, if the user is first being
exposed to the content, then a thumbnail size of 40%-50%
may be selected. The size may vary dynamically as the user
scans through the content on the display.

[0054] The visual presentations and user manipulation of
content according to the invention may be implemented with
a graphical user as part of a computer system. FIG. 8A pre-
sents a schematic diagram of a computer system depicting
various computing devices that can be used alone or in a
networked configuration in the invention. For example, this
figure illustrates a computer network 300 having a plurality of
computers 302, 304, 306 and 308 as well as other types of
devices such as portable electronic devices such as a mobile
phone 310 and a PDA 312. Such devices may be intercon-
nected via a local or direct connection 314 and/or may be
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coupled via a communications network 316 such as a LAN,
WAN, the Internet, etc. and which may be wired or wireless.
[0055] Each device may include, for example, one or more
processing devices and have user inputs such as a keyboard
318 and mouse 320 and/or various other types of input
devices such as pen-inputs, joysticks, buttons, touch screens,
etc., as well as a display 322, which could include, for
instance, a CRT, LCD, plasma screen monitor, TV, projector,
etc. Each computer 302, 304, 306 and 308 may be a personal
computer, server, etc. By way of example only, computers
302 and 306 may be personal computers while computer 304
may be a server and computer 308 may be a laptop.

[0056] As shown in FIG. 8B, each computer such as com-
puters 302 and 304 contains a processor 324, memory/storage
326 and other components typically present in a computer.
For instance, memory/storage 326 stores information acces-
sible by processor 324, including instructions 128 that may be
executed by the processor 324 and data 330 that may be
retrieved, manipulated or stored by the processor. The
memory/storage may be of any type or any device capable of
storing information accessible by the processor, such as a
hard-drive, ROM, RAM, CD-ROM, flash memories, write-
capable or read-only memories. The processor 324 may com-
prise any number of well known processors, such as proces-
sors from Intel Corporation. Alternatively, the processor may
be a dedicated controller for executing operations, such as an
ASIC.

[0057] The instructions 328 may comprise any set of
instructions to be executed directly (such as machine code) or
indirectly (such as scripts) by the processor(s). In that regard,
the terms “instructions,” “steps” and “programs” may be used
interchangeably herein. The instructions may be stored in any
computer language or format, such as in object code or mod-
ules of source code. The functions, methods and routines of
instructions in accordance with the present invention are
explained in more detail below.

[0058] Data 330 may be retrieved, stored or modified by
processor 324 in accordance with the instructions 328. The
data may be stored as a collection of data. For instance,
although the invention is not limited by any particular data
structure, the data may be stored in computer registers, in a
relational database as a table having a plurality of different
fields and records, in a web page cache, as XML documents,
or as flat files.

[0059] The data may also be formatted in any computer
readable format such as, but not limited to, binary values,
ASCII or Unicode. Similarly, the data may include images
stored in a variety of formats such as vector-based images or
bitmap images using lossless (e.g., PNG) or lossy (e.g.,
JPEG) encoding. Moreover, the data may include any infor-
mation sufficient to identify the relevant information, such as
descriptive text, proprietary codes, pointers, references to
data stored in other memories (including other network loca-
tions) or information which is used by a function to calculate
the relevant data.

[0060] Inaccordance with aspects of the invention, the data
may comprise electronic content such as web pages. Further-
more, a given item may comprise one or more files, a data set
stored in a database, a web cache, etc. Depending on the size
and content of the document, parts of the content may be
stored or otherwise maintained separately.

[0061] Although the processor 324 and memory 326 are
functionally illustrated in FIG. 8B as being within the same
block, it will be understood that the processor and memory
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may actually comprise multiple processors and memories
that may or may not be stored within the same physical
housing or location. For example, some or all of the instruc-
tions and data may be stored on a removable CD-ROM,
DVD-ROM or flash drive, and others within a read-only com-
puter chip. Some or all of the instructions and data may be
stored in a location physically remote from, yet still acces-
sible by, the processor. Similarly, the processor may actually
comprise a collection of processors which may or may not
operate in parallel. Data may be distributed and stored across
multiple memories 326 such as hard drives or the like.
[0062] In one aspect, server 304 may communicate with
one or more client computers 302, 306 and/or 308, as well as
devices such as mobile phone 310 and PDA 312. Each client
computer or other client device may be configured similarly
to the server 304, with a processor, memory and instructions,
as well as one or more user input devices 318, 320 and a user
output device, such as display 322. Each client computer may
be a general purpose computer, intended for use by a person,
having all the components normally found in a personal com-
puter such as a central processing unit (“CPU”), display,
CD-ROM or DVD drive, hard-drive, mouse, keyboard, touch-
sensitive screen, speakers, microphone, modem and/or router
(telephone, cable or otherwise) and all of the components
used for connecting these elements to one another.

[0063] The server 304 and user computers and other
devices are capable of direct and indirect communication
with other computers, such as over network 316. Although
only a few computing devices are depicted in FIGS. 8A-B, it
should be appreciated that a typical system can include a large
number of connected servers and clients, with each different
computer being at a different node of the network. The net-
work 316, and intervening nodes, may comprise various con-
figurations and protocols including the Internet, intranets,
virtual private networks, wide area networks, local networks,
private networks using communication protocols proprietary
to one or more companies, Ethernet, WiFi, Bluetooth or TCP/
P

[0064] Communication across the network, including any
intervening nodes, may be facilitated by any device capable
of transmitting data to and from other computers, such as
modems (e.g., dial-up or cable), network interfaces and wire-
less interfaces. Server 304 may be a web server. Although
certain advantages are obtained when information is trans-
mitted or received as noted above, other aspects of the inven-
tion are not limited to any particular manner of transmission
of'information. For example, in some aspects, the information
may be sent via a medium such as a disk, tape, CD-ROM, or
directly between two computer systems via a dial-up modem.
In other aspects, the information may be transmitted in a
non-electronic format and manually entered into the system.
[0065] Moreover, computers and user devices in accor-
dance with the systems and methods described herein may
comprise any device capable of processing instructions and
transmitting data to and from humans and other computers,
including network computers lacking local storage capabil-
ity, PDA’s with modems such as PDA 312 and Internet-ca-
pable wireless phones such as mobile phone 310.

[0066] As shown in FIG. 8A, the network 300 may also
include a content storage entity 332, which may be directly or
indirectly coupled to server 304. In an alternative, the content
storage entity 332 may be part of or otherwise logically asso-
ciated with the server 304. Content storage entity 334 may be
part of or logically associated with a user device such as
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computer 302. In an alternative, the content storage entity 334
may be directly or indirectly coupled to the computer 302. In
an example, the content storage entity 334 comprises data
memory 330 of the computer 302.

[0067] The content storage entity 334 may securely store
content such as web page information in a native (raw), com-
pressed or encrypted format. The content storage entity 334
may be configured so that it is only accessible to selected
users or devices. For instance, content stored on the content
storage entity 334 may only be accessible to authenticated
users of computer 302. The content storage entity 332 and the
server 304 may comprise a content web server.

[0068] An exemplary process for implementing content
visualizations according to the invention is provided with
regard to FIG. 9. Initially, the content to present is selected as
shown in block 400. The content may be selected by a user or
as part of a pre-defined application. In one scenario, the
content is taken from a specific time period within a user’s
web browser history. The invention is not limited to any
particular type of web browser. In another scenario, the con-
tent is derived from the search results from a user’s query. The
content may be stored in one of the content storage entities
332 or 334 of FIG. 8A. Alternatively, the content may be
stored locally on the user’s device, such as in a cache memory
within memory 326 of FIG. 8B.

[0069] Next, a viewing axis is selected, imposed or other-
wise assigned as shown in block 402. The viewing axis may
be atimeline, for instance to show all web pages visited in the
last X minutes, hours or days. In an alternative example, the
viewing axis may rank the content based on how closely it
corresponds to a given search or other criteria. The orientation
of'the viewing axis may also be chosen based upon the type of
content. Thus, English-language web pages may be placed on
a viewing axis as shown in FIGS. 2 and 4.

[0070] As shown in block 404, a place of focus along the
viewing axis is selected. Thus, in the timeline example above,
the focus may be on the most recent content, on web pages
visited on a specific date, a specific time, etc. Next, as shown
in block 406, a content “viewport” is determined. The view-
port sets a subset or amount of content which is viewable on
the display.

[0071] As shown in block 408, the content visualization is
constructed in view of the content, viewing axis, place of
focus and the viewport. Once the content visualization is
constructed, it is presented on the display. At this point, the
user may evaluate the content, including selecting content for
further study, act on the content, etc. as shown in block 410.
By way of example, the user interface may provide an option
for the user to scan or scroll through the presented content
using a mouse or other input device. For instance, a slider bar
on the display may allow the user to scroll across the content.
The user may identify an item of interest by actively selecting
it or by placing a pointer on the item. The process may return
to block 408 for modification of the content visualization, or
may return to block 400 if additional or different content is
chosen.

[0072] In one example, the content at the place of focus is
shown in the full frontal format. The content on either side of
the place of focus is presented at an angle or series of angles
as shown in FIGS. 2 and 4. The process may construct the
content visualization based upon various factors. One factor
is whether the content has been viewed before or whether it
will be presented for the first time. As discussed above with
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regard to FIG. 7, the size of the content may be changed
depending upon whether it has been previously viewed.

[0073] Another factor is whether the content visualization
is optimized for identification or recognition. Material that is
to be quickly scanned can be presented with smaller sized
thumbnails such as on the order of 15%-35%. Material that is
to be more fully considered may be presented with a thumb-
nail size on the order of 35%-60%.

[0074] A further factor is spatial optimization. FIGS. 6 A-D
were discussed above, and show how content may be angled
with spacing between adjacent items, or overlap of such
items. Spatial optimization may be performed based upon
user feedback or selections, size and resolution of the display
(s), etc.

[0075] The amount of the angle/tilt may vary as shown in
FIGS. 2 and 4. For instance, the first subsets 104a and 106a
may be tilted at a relatively shallow angle on the order of
5°-20°, while the second subsets 1045 and 1065 may be tilted
at a steeper angle on the order of 30°-60°.

[0076] In addition, the number of items shown in full fron-
tal format in the place of focus may be varied. As shown in
FIGS. 2, 4 and 5C, three or four (or more) items may be
centered in full frontal format. However, upon selection, an
item of interest may be enlarged as shown in FIG. 5D. This
may be done while placing the adjacent items at an angle as
shown in the figure.

[0077] Yet another factor is cognitive optimization. As dis-
cussed above with regard to FIGS. 3A-F, the CLuZ parts of a
webpage or other content are emphasized while the SLoZ
parts of the content are deemphasized. The CLuZ part(s)
should be presented angled towards the user while the SL.oZ
parts may be angled away from the user and/or otherwise
deemphasized such as by shading or graying the information,
or via overlap with an adjacent webpage.

[0078] The processes of FIG. 9 may be done by a single
computing device with a single display, in a distributed sys-
tem, or in a client-server model. The display unit may be part
of'auser/client device, such as computers 302 and 308, or part
of a portable electronic device such as the mobile phone 310
orthe PDA 312 of FIG. 8A. The processor may be local to the
client device and may access content stored locally or
remotely. Alternatively, the processing may be done remotely
by a processor such as at server 304 of FIG. 8A. In this case,
the content visualizations are sent via the network 316 to the
user’s device and displayed on the display.

[0079] Web pages and/or other content may be visualized
as disclosed herein using a user interface module managed or
executed by the processor. FIG. 10 shows a system 500
including a processor 502 in operative communication with
user interface module 504. One or both of the processor 502
and the user interface module 504 may communicate with
memory 506. The user interface module 504 is in communi-
cation with one or more user interface devices 508 and at least
one display 510.

[0080] As shown, the user interface module 504 may
include an input section 512 for requesting, receiving and/or
maintaining (e.g., caching or otherwise storing) selected con-
tent. The user interface module may also include a content
management section 514 functioning in conjunction with the
processor 502 for manipulating various visualizations of the
content, such as modifying the angle/tilt of one or more web
pages, emphasizing the CLuZ zones, deemphasizing the
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SLoZ zones, etc. as disclosed herein. The user interface mod-
ule may further include a display section 516 for displaying
the content on the display.

[0081] Additional user interface visualizations may be
employed using the features discussed here. For instance,
some web browsers use separate tabs for each web page. In
this case, the user navigates between different web pages by
selecting different tabs. One fundamental problem with this
approach is that the tabs do not allow the user to “see” the
page represented by the tab until the user selects/focuses the
tab. This is shown in FIG. 11A.

[0082] Another problem with such a conventional tab for-
mat is that the tabs do not support a lot of text. The tabs may
be resized if other tabs are added or removed. Therefore, the
text may be cut off when trying to fit too many tabs (e.g., on
the order of 20 tabs) on the browser bar. Such text is metadata
that attempts to describe the web page. This may force the
user to interpret the text to see if it meets what the user thinks
the page actually is.

[0083] One solution according to an aspect of the invention
is to allow the user to navigate the entire set of pages by
creating the experience of “stepping back™ to get a view of
many pages concurrently. The user may move from side to
side (orup and down) to reveal more pages. Here, the user can
quickly see the actual page, which may be a preview that is
somewhat smaller that the actual page. When the user wants
to focus in on a page, the user may zoom in. Zooming may
continue until the page take up the full browser view.

[0084] This permits the user to zoom in and out while
navigating all open pages. The user is able to control the
visualization, focusing/zooming in on an item of interest to
observe all its details. Any page/content that is in the center or
focal point of the display may show the associated tab directly
above (or to the side of) it on the browser bar. In one example,
the user may interact with the web page representations
directly, or click/select any tabs displayed in the browser bar
for additional navigation.

[0085] FIG. 11B illustrates a visualization according to this
aspect of the invention in which the web page of interest for
the currently selected tab is presented in full frontal format. In
this example, several web pages associated with the tabs to
the left of the currently selected tab are shown on the display
in the tilted/angled format facing toward the full frontal web
page.

[0086] FIG.11C presents an alternative presentation to that
of FIG. 11B, again with the pages to the left of the currently
selected tab tilted/angled toward the full frontal page. As
discussed above, the angled pages may be spaced apart, e.g.,
with a 10 pixel gap between adjacent pages. They may also be
shaded to deemphasize them relative to the full frontal page.
[0087] FIG. 11D and the subsequent figures shown one
scenario using visualizations to enhance or replace tabbed
browsing. As shown in FIG. 11D, a number of web pages are
shown in the tilted/angled format with corresponding tabs
above them. Here, the pages may be arranged in chronologi-
cal order. In this example, the most recent web page (e.g., 1
pm) is placed on the right side of the display while the oldest
web page (e.g., 11 am) is placed on the left side of the display.
[0088] InFIG. 11E, the central web page and its two adja-
cent pages are shown in full frontal format while the other
pages to the left and right are presented in the tiled/angled
format discussed herein. In FIG. 11F, additional chronologi-
cal information may be displayed for the full frontal dis-
played pages. And as shown, these pages may be extended to
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show additional details not viewable in a single page format.
For instance, the central page may be presented so that the
viewer can see comments posted below the primary content.
This avoids requiring the user to scroll down each individual
page or to tab between individual pages.

[0089] FIG. 11F shows another visualization where the
central page of interest is enlarged/zoomed. Here, the time the
web page was visited may be shown. In addition, this web
page may partly or fully obscure the adjacent full frontal
pages. And if the user selects this page for additional consid-
eration, the page may be zoomed in to fill the screen—while
still presenting the tabs on the browser bar—as shown in FIG.
11H. And FIG. 111 presents an alternative visualization
wherein the content of the central page is overlayed with the
three full frontal pages.

[0090] Additional tab-type visualizations are presented in
FIGS. 12A-G. As shown in FIG. 12A, if the user selects a tab
the page visualizations may be shown in a scrolling-type view
such as with scanning through a rolodex until the content of
interest is reached. Then as shown in FIG. 12B, the page
associated with the selected tab may be shown in full frontal
format along with the two adjacent pages. FIGS. 12C-D illus-
trate additional visualizations when scanning content. And
FIGS. 12E-G show how selected content may be presented on
the display.

[0091] In accordance with another embodiment, visualiza-
tions may provide easy manipulation of related/recent ses-
sions and history viewing. For instance, FIGS. 13A-B show
how the user may browse related sessions. In FIG. 13A, while
viewing the web page of FIG. 12G the user may be given the
option to “Browse Related Sessions” as shown at the bottom.
If this is selected, then related sessions may be displayed as
presented in FIG. 13B. The user may then scan/access the
content using any of the tools as described herein.

[0092] FIGS. 14A-G illustrate a further embodiment for
management of recent sessions. As shown in FIG. 14A, vari-
ous time-sorted sessions may be displayed, e.g., for this after-
noon, this morning, yesterday and last week. As discussed
above, once the user selects an item of interest, the display’s
visualization may change. For instance, FIGS. 14B-G illus-
trate changes to the visualizations based upon the user’s
selection(s).

[0093] In yet another embodiment, the user is able to save
and resume work that was previously done. For instance, the
content management section of the user interface module of
FIG. 10 may keep track of previously visited web pages or
other content that has been accessed. FIGS. 15A-F illustrate
various visualizations using history information.

[0094] The tab browsing and other browsing features pre-
sented herein may be used in any browsing application such
as a web browser, as well as other indexed search tools. This
includes, but is not limited to, file manager-type applications,
multimedia content applications, etc.

[0095] Although aspects of the invention herein have been
described with reference to particular embodiments, it is to be
understood that these embodiments are merely illustrative of
the principles and applications of the present invention. It is
therefore to be understood that numerous modifications may
be made to the illustrative embodiments and that other
arrangements may be devised without departing from the
spirit and scope of the invention as defined by the appended
claims.

1. A content visualization method for use in a computer
system, the method comprising:
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selecting electronic content for presentation on a display

device;

assigning a viewing axis for displaying the content;

selecting a place of focus along the viewing axis;

determining a content viewport, the content viewport set-
ting an amount of the content viewable on the display
device;
constructing a content visualization to display at least a
portion ofthe selected content on the display device; and

displaying the content visualization on the display device
based upon the content viewport, viewing axis and place
of focus.

2. The content visualization method of claim 1, wherein the
viewing axis comprises a chronological representation of the
selected electronic content.

3. The content visualization method of claim 1, wherein the
viewing axis comprises a ranked list of the selected electronic
content.

4. The content visualization method of claim 1, further
comprising re-constructing the content visualization based
upon user feedback to the displayed content visualization.

5. The content visualization method of claim 1, wherein the
content visualization includes a plurality of sets of items of
interest, a first one of the sets being arranged along a first
portion of the display device and a second one of the sets
being arranged adjacent to the first set, and wherein the first
set is presented in full frontal format while the second set is
presented in a diagonal view giving an appearance that the
items in the second set are facing towards the items in the first
set.

6. The content visualization method of claim 5, wherein the
second set includes a first subset arranged adjacent to the first
set and a second subset arranged adjacent to the first subset
and remote from the first set, and wherein the first subset is
presented having a transitional diagonal view.

7. The content visualization method of claim 6, wherein the
transitional diagonal view of the first subset is between 5°-15°
and the diagonal view of the second subset is at least 15°.

8. The content visualization method of claim 6, wherein the
transitional diagonal view is less than 15° and the diagonal
view is on the order of 15°-45°.

9. The content visualization method of claim 5, wherein a
third one of the plurality of sets is arranged adjacent to the first
set and opposite the second set, the third set being presented
in the diagonal view giving the appearance that the items in
the third set are facing away from the items in the first set.

10. The content visualization method of claim 9, wherein
the third set includes a first subset arranged adjacent to the
first set and a second subset arranged adjacent to the first
subset of the third set and remote from the first set, and
wherein the first subset of the third set is presented having a
transitional diagonal view.

11. A content visualization apparatus, comprising:

memory for storing content visualization data;

a processor operatively coupled to the memory, the proces-

sor being configured to:

select electronic content for presentation,

assign a viewing axis for displaying the content,

select a place of focus along the viewing axis,

determine a content viewport, the content viewport set-
ting an amount of the content that is viewable, and

construct a content visualization to display at least a
portion of the selected content on the display device;
and



US 2012/0042270 Al

a display device operatively coupled to the processor, the
display device being configured to display the content
visualization based upon the content viewport, viewing
axis and place of focus.

12. The content visualization apparatus of claim 11,
wherein the viewing axis comprises a chronological repre-
sentation of the selected electronic content.

13. The content visualization apparatus of claim 11,
wherein the viewing axis comprises a ranked list of the
selected electronic content.

14. The content visualization apparatus of claim 11,
wherein the processor is further configured to re-construct the
content visualization based upon user feedback to the content
visualization displayed on the display device.

15. The content visualization apparatus of claim 11,
wherein the content visualization includes a plurality of sets
of items of interest, a first one of the sets being arranged along
a first portion of the display device and a second one of the
sets being arranged adjacent to the first set, and wherein the
display device is configured to present the first set in full
frontal format while the second set is presented in a diagonal
view giving an appearance that the items in the second set are
facing towards the items in the first set.

16. The content visualization apparatus of claim 15,
wherein the second set includes a first subset arranged adja-
cent to the first set and a second subset arranged adjacent to
the first subset and remote from the first set, and wherein the
display device is configured to present the first subset having
a transitional diagonal view.

17. A content visualization system, comprising:

a processor for processing application data for displaying

on a display device; and

auser interface module managed by the processor, the user
interface module including:
an input section for storing selected content;

a content management section for manipulating visual-
izations of the selected content, the selected content
including a plurality of items of interest, and a given
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one of the visualizations includes a first one of the
items of interest being arranged in full frontal format
and second and third ones of the items of interest
being arranged in a diagonal view, the second item
being arranged in the diagonal view along one side of
the first item and the third item being arranged in the
diagonal view along the other side of the first item;
and

a display section for displaying the given visualization
of the first, second and third items of interest on a
display.

18. The content visualization system of claim 17, wherein
the content management section is operable to manipulate the
visualizations by modifying an angle or tile of one or more
pages of the first, second or third items of interest.

19. The content visualization system of claim 17, wherein
the content management section is operable to manipulate the
given visualization by emphasizing at least one critical layout
or utility zone (CLuZ) of the selected content while deem-
phasizing at least one supplemental layout and optional zone
(SLoz) of the selected content.

20. The content visualization system of claim 19, wherein
the at least one CLuZ is displayable at an angle toward a user.

21. The content visualization system of claim 20, wherein
the at least one SLoZ is displayable at an angle away from the
user.

22. The content visualization system of claim 20, wherein
the at least one SLoZ is deemphasized by shading or graying
thereof.

23. The content visualization system of claim 17, wherein
at least one of the second and third items includes a plurality
of pages, the diagonal view includes a full diagonal view and
a transitional diagonal view, and a first one of the plurality of
pages is arranged in the full diagonal view while a second one
of'the plurality of pages is arranged in the transitional diago-
nal view between the first item and the first page.

sk sk sk sk sk



