wo 2012/131464 A1 |[IN I N0 00O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

4 October 2012 (04.10.2012)

WIPOIPCT

(10) International Publication Number

WO 2012/131464 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

31

International Patent Classification:
GO6F 3/048 (2006.01) GO6F 3/14 (2006.01)
GO6F 17/00 (2006.01)

International Application Number:
PCT/IB2012/000598

International Filing Date:
14 March 2012 (14.03.2012)

Filing Language: English
Publication Language: English
Priority Data:

61/453,590 17 March 2011 (17.03.2011) US

Applicant (for all designated States except US): LULU
SOFTWARE [CA/CA]; 5555, Casgrain Street, Suite
#301, Montreal, QC H2T 1Y1 (CA).

Inventor; and
Inventor/Applicant (for US only): STEPANOV, Vadym
[UA/UA]; 3b, Novgorodska Str., 7th Floor, 61145 Kharkiv

(UA).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW,ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: METHOD FOR THREE-DIMENSIONAL VIEWING

FIGURE 5

(57) Abstract: The present invention relates generally to three dimension modeled view of electronic documents. In particular, the
present invention relates to a method of providing an user interface for simulating a forward and reverse page-turn of a 3 -dimen -
sional multiple-page electronic document. The present invention also relates to a method of providing an user interface for simulat-
ing a page-tear when deleting a page in an 3 -dimensional multiple- page electronic document.



WO 2012/131464 PCT/IB2012/000598

METHOD FOR THREE-DIMENSIONAL VIEWING

Related Applications

[0001] This application claims priority to 61/453,590, filed March 17, 2011, which is

herein incorporated by reference in its entirety
Field of the Invention

[0002] The present invention relates generally to three dimension modeled view of

electronic documents.
Background of the Invention

[0003] Portable document format (PDF) is an open standard for document exchange.
PDF is a compact file format that provides a universally compatible means for
electronically exchanging documents. To enhance user experience, an interactive viewer

is desired.
Summary of the Invention

[0004] Tt is an object of the present invention to provide a method for three dimensional

viewing while maintaining native PDF format.

[0005] It is an object of the present invention to further provide a means to view native

pdf format files in three dimensions without conversion to any other format.

[0006] It is an object of the present invention to further provide an easy switch between

flat (two dimensions) and three dimension view modes.

[0007] It is an object of the present invention to further provide fast rendering of text and

images.

[0008] It is an object of the present invention to further provide a means to convert any

file to PDF and view it in three dimensions.
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Brief Description of the Drawings
[0009] FIG. 1 illustrates an embodiment of a double page spread with related parameters.
[0010] FIG. 2 illustrates point A.
[0011] FIG. 3 illustrates moving from point A to point A’.
[0012] FIG. 4 illustrates limitation of page content.

[0013] FIG. 5 illustrates an exemplary layout variant indicating the direction of the

gradients going from transparent to black
Detailed Description

[0014] Embodiments of the present invention will be outlined in the general context of
computer-executable instructions as program modules are performed by a personal
computer. Program modules generally include routines, programs, objects, components,
data structures, and the like, which perform certain tasks or implement particular abstract
data types. One skilled in the art will appreciate that embodiments of the present
invention can be practiced from other computer system configurations. Embodiments of
the present invention can also be practiced in distributed computing environments where
tasks are performed by remote processing devices, which are generally linked via a
communications network. In a distributed computing environment, program modules can

be located in both local and remote memory storage devices.

[0015] An alternative layout mode of electronic documents is provided herein. The
electronic document is understood to mean a data set according to the standard ISO
32000 1:2008 for Document Management Portable document format Part 1: PDF 1.7. See
for example: http://www.iso.org/iso/catalogue detail. htm?csnumber=51502 which is

herein incorporated in its entirety.
[0016] The standard stipulates the following layout modes:

e Single Page: Display one page at a time
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e One Column: Display the pages in one column
e Two Column Left: Display the pages in two columns, with odd-numbered
pages on the left
e Two Column Right: Display the pages in two columns, with odd-numbered
pages on the right
e Two Page Left: Display the pages two at a time, with odd-numbered pages on
the left
e Two Page Right: Display the pages two at a time, with odd-numbered pages
on the right
[0017] Described herein is a new layout mode of PDF documents, designed to imitate a
printed book. In contrast to alternative display means, the present invention requires no
deviation from a PDF format or document conversion, and remains within the standard
specified above. It allows one to maintain the internal logic of the document, layout
parameters, interactive elements and platform independence which are stipulated by the

standard ISO 32000-1.
[0018] Pagination

[0019] In embodiments of the present invention, content of an electronic document is
divided into pages. This division is carried out in accordance to the PageTree structure
which is specified within the PDF standard. The PageTree structure defines ordering of
pages within a document. The tree contains nodes of two type; intermediate nodes called
page tree nodes, and leaf nodes called page objects. If pages of the document have
different sizes, then a maximum size of a document page is determined. Afterwards, all
pages of the document are modified according to the determined size. For instance, the
content of a page is centered if a size of the page is increased. A data structure is formed
using the pages of the document, which maintains the page display sequence. When
arranging the page display sequence, double page spreads are formed using the pages in a
manner similar to double page spread of a printed book. Pages included in a double page
spread are in pairs, wherein even-numbered pages are located on the left side of a double
page spread and odd-numbered pages are located on the right side of the double page

spread (with page numbering starting with the page number one). Pages in a double page
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spread have a shared line, and each page has a top and a bottom line parallel to each
other. The top and bottom lines on each page are perpendicular to the shared line. Each
page has a side line which is parallel to the shared line, and perpendicular to the top and
bottom lines. A double page spread and its parameters are illustrated in FIGURE 1. As
shown in FIGURE 1, Cp defines a top point of a shared line and Cyoom defines a lower

point of a shared line.
[0020] Page Turning

[0021] When moving between double page spreads, the “bending” of a page is achieved.
The “bending” causes a visual effect of a page turning as if the user is turning a printed
page or the page of a magazine. The “bending” supposes an organized method of page
layout on the screen. In one embodiment of the present invention, “bending” of a page

causes a visual effect that includes a curvature in the plane of the page.

[0022] FIGURE 2 illustrates a screen displaying a double page spread with page
numbers N-1 and N, wherein N is an odd number. As shown in FIGURE 2, a reference
point (Point A) is defined such that Point A is located on a side line of Page N. For
example, to move from a double page spread having page numbers N-1 and N to a double
page spread having page numbers N+1 and N+2, Point A can be moved within
boundaries of an area (hereinafter referred to as “turning boundaries™) defined by an
intersection of two arcs. One arc has a radius which is equal to the length of a segment
ACip, and is centered at Point Cyop. A second arc has a radius which is equal to the length
of a segment ACpoom and is centered at Point Cponom. This area defined by an intersection
of two arcs is such that the location of a shared line and the lengths of the top and the

bottom lines remain the same when “bending” the page.

[0023] A second reference point (Point A”), as shown in FIGURE 3, is selected such that
it is located within the area defined by the turning boundaries. During a page “bending”
process, a visual effect of moving a page is provided in manner that moves Point A to
Point A’. In some embodiments of the present invention, Points A and A’ can be
specified programmatically. In other embodiments of the present invention, Points A and

A’ can be specified by a user via a mouse or touch screen. Specification of Points A and
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A’ by the user ensures an interactive cooperation of a user and a page and lends more

elements of realism to the page-turning process.

[0024] Movement from Point A to Point A’ is illustrated in FIGURE 3 and is

accomplished as below:
o Identify a center of segment AA’
e Draw a perpendicular line to the center of segment AA’.

¢ Determine points of intersections of the perpendicular line to the center of
segment AA’ with the top (point By,p), bottom (point Byotom) and side (point
Bisige) lines of the Page N.

¢ Draw a straight line through Points A’ and Bgige

e Drop a perpendicular line from Points By, to the straight line A’Bige and from

Bhottom to the straight line A’Bgige.

¢ Points of intersection of the perpendicular lines with the straight line A’Bgige

are Dyop” and Dyorom” respectively.

The above steps determines points to which corners of a page can be moved, such that
Point A moves to Point A’. Corners of a page are moved to Points Do, and Dygtiom, Which

are top and bottom points of a side line of the Page N.

[0025] When Point A moves to Point A’ layout of Pages N-1 and N remain the same, but
a portion of Page N+2 content is overlaid on a portion of page N. Portions of Page N+2
content overlaid on page N is limited to the area defined by figure BiopDiopDoottomBbottom
(FIGURE 4). Page N+1 is located in a manner such that its side line coincides with the
segment Diop’ Dpottom’- Page N+1 is an even-numbered page, which means that its left line
is a side line. Contents from page N+1 are limited to and displayed in an area defined by
figure BiopDiop’ Dbottom”Bbottom ( FIGURE 4).The contents of the pages are displayed on a

display screen (or any other device).
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[0026] To display the contents of pages on the screen it is necessary to determine
transformation from a coordinate space of the page into a coordinate space of the output
device. The method in accordance with an embodiment of the present invention, as
described above, is used for this purpose. To display the page on a screen contents are
read from an electronic document. The contents of a page are a sequence of operators and
operands, which define graphical objects for display. A comprehensive description of
these objects is given within the PDF standard. However, methods of their transformation
into an image on the screen (rasterization) are not limited by the standard.
Implementation these algorithms can be performed using the graphics processing unit,
which allows to significantly reduce response time to user actions. Rasterization

algorithms are well known in this field and are not a part of this invention.

[0027] A complete page-turn can be accomplished when Point A’ is located on the side
line of Page N-1. When a complete page-turn is performed, the current double page
spread, which contains Pages N-1 and N, is replaced with the next double page spread

which contains Pages N+1 and N+2.
[0028] Reverse Page Turning

[0029] For a reverse page-turn, a process similar to the page “bending” process
discussed above for Page N can be applied to the Page N-1. To apply a “bending”
process for Page N-1, references to Page N, Page N+1 and Page N+2 are replaced with
Page N-1, Page N-3 and Page N-2 respectively.

[0030] To move from the double page spread N-1 and N to the double page spread with
page numbers N-3 and N-2, Point A is selected such that it is located on the side line of
page N-1 and such that Point A moves only within boundaries of an area defined by an
intersection of two arcs. One arc has a radius which is equal to the length of a segment
ACip and is centered at the Point Cyop. A second arc has a radius that is equal to the
length of a segment ACponom and is centered at the Point Cyorom. A second reference point
(Point A”) is selected such that it is located within the area defined by the boundaries. In
the course of a “bending” process, a visual effect of moving a page is created in a manner

such that Point A moves to Point A’. To move the Point A to the Point A’, center of a
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segment AA’ is selected. A perpendicular line is then drawn from this point to the top
(Point Bygp), bottom (Point Bpotom) and side (Point Bige) lines of the Page N-1. A straight
line is drawn through Points A’ and Bgi4e. A perpendicular line is drawn from the Points
Biop and Byotiom to the straight line drawn through Points A’ and Bg;ee, and the Intersection
points are identified as Dyp” and Dyotiom” respectively. Digp and Dyorom are respectively the
top and the bottom lines of the side line of the page N-1. The above steps determines

points to which the page corners can be moved such that Point A moves to Point A’.

[0031] Next, organization of a mutual page layout is determined. Layout for Pages N-1
and N remain the same. A portion of Page N-3 is overlaid on Page N-1, however the
content of Page N-3 overlaid on Page N-1 is limited to and defined by figure
BiopDiopDrottomBbottom (FIGURE. 4). Page N-2 is located in such a way that its side line
coincides with the segment Diop’Dpottom’. As illustrated herein, Page N-2 is an odd page,
which means its side line is a right line. Content from page N-2 are limited to and defined
by figure BiopDiopDbottomBbottom (Fig. 4). The content of the pages are displayed on a
display screen (or any other device). A complete reverse page-turn can be accomplished
when Point A’ is located on the side line of Page N. When a complete reverse page-turn
is performed, the current double page spread, which contains Pages N-1 and N, is

replaced with the next double page spread that contains Pages N-2 and N-3.
[0032] Removing a Page

[0033] Moving Point A beyond the aforementioned area defined by turning boundaries
will result in the page being completely or partially separated from the shared line. This
will create an effect of page being “torn” out of a book. Such “tearing” of a page may be

useful to simulate a page deletion from a document.
[0034] Visual effects

[0035] Creating different interactive effects is possible by manipulating the position of
Points A and A’, thereby allowing the system to react to User’s actions. The basis of such

effects is a smooth animation of the Point A’ position.
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[0036] Points Fy and F; are selected to create a page animation. These points can be

chosen arbitrarily within the area defined by the turning boundaries. Vector F,F,.

starting at point Fy and ending at point F;, determines the direction and boundaries to
move point A'. The process of gradual movement of the point A' from point Fy to point F,
is called an animation cycle. Exemplary steps to carry out the animation cycle are

provided below:
a. Point A'is chosen so that its position coincides with Fy

b. organization of the page layout is performed by the algorithm described

above and it is displayed on the screen.

Fofy
c. position of point A' is changed to the value FeF1l | where S is a scalar

value of the Point A' movement speed. The scalar value is arbitrarily

chosen and it must be larger than 0.

d. steps 2 - 3 are carried out until the position of point A' goes beyond

segment FoF,
e. Point A'is chosen in a manner such that its position coincides with F,
f. organization of a page layout and rendering are carried out

The choice of point A is made in advance and is not part of this page animation process.
The animation cycle can be interrupted at any step to ensure rapid response to user

actions. As a result of this process, a user can see a gradient movement of a document

page.

[0037] Animation effects can include for example a “Dancing” corner. This animation
effect will be realized in such a way that one of the page corners will smoothly bend and
unbend within certain time periods. This effect can be used for different notifications. For
instance, a dancing corner can be used to notify a User that a book that is displayed on

the screen is an interactive element. Steps related to this visual effect include: identifying
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one of the tops of a side line of a page as Point A. The Point F is chosen equal to the
Point A. The Point F; is selected within the limits of the turning boundaries of the Point
A. The turning boundaries are described in the Page Turning algorithm. During the
animation cycle Point A’ gradually moves from the Point F to the Point F;. Upon
completion of each cycle, Points Fy and F; swap their original positions with each other
and the animation cycle repeats until the User interrupts the process. The animation cycle
may be interrupted by the other methods as well. For example, it is possible to set the

number of cycles or to set time during which the animation cycle will be carried out.

[0038] Another example of animation is page-turning animation. This effect allows one
to visualize a quick shift between the double page spreads of a book. To create page-
turning animation Point A is chosen on a side line of a page. The Point Fy is chosen equal
to the Point A. A perpendicular is selected on a side line through the Point A. Point F; is
selected at the point of intersection of this perpendicular with a side line of the other
page. The animation cycle is carried out. Upon completion of this animation cycle, a page
is completely turned over and the viewed double page spread is changed. A user input
may start the animation cycle. However, it may also be carried out in certain periods of
time as well; for example, allowing a user to watch how a book is being “thumbed”

automatically.

[0039] Animation may be initiated or terminated through user influence on a page. For
example, influence can be passive or active. The type of influence will differ depending
on various input devices. For example, with a computer mouse, an example of passive
influence would include moving the mouse pointer over the page, an example of active
influence would include moving the mouse pointer over the page holding down the
mouse key. Active and passive influence can be provided using other devices of a user
input such as those known by one of ordinary skill in the art and including for example a

touch-screen, a joystick, and the like.

[0040] The types of interaction may be transformed into each other. For example, using
the above illustration of a computer mouse, if a user holds down a mouse key when

moving the mouse pointer over the page, then the passive influence is transformed into
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the active one. And vice versa, if a user stops holding down the mouse key when moving
the mouse pointer over the page, then the active influence is transformed into the passive

one.

[0041] When a user exerts influence on a page, the Point F, coincides with the point of
influence. A perpendicular is selected on a side line of a page from the Point F;. Point Fo
is selected at the point of intersection of this perpendicular with a side line. Point A is
selected in the same position. When changing the point of influence, the Point F1 is
moving to the point of influence, the Point Fy is moving to an existing position of the
Point A’. If changing takes place during the animation process, then this process is
interrupted and a new animation cycle is carried out. Such operations are carried out until
the influence is terminated. The perception to the user is a screen having a page moving
following the mouse pointer. Thus, to the user it seems as if one is moving the page of a

real book when pulling the page corner with the user’s hand.

[0042] Upon completion of passive influence, the Point Fy is chosen in the Point A’
position, and the Point F; is chosen in the Point A position. The animation cycle is carried

out.

[0043] When the active influence stops, two outcomes are possible depending on the
location of that influence. If the point of influence is stopped on the same page as where
the active influence started, the pages return to the state that they were in before the
active influence started. If the point of influence is stopped on a subsequent page (the
shared line is crossed) the page returns to the subsequent page of the double page spread.
If the point of influence is stopped on a previous page (the shared line is crossed) the

page returns to the previous page of the double page spread.

[0044] Upon completion of active influence, two results are possible. If the point of
influence is located above the page upon which influence is being exerted at the moment
when the influence is finished, then such actions are carried out which are analogous to
the passive influence termination. Otherwise, the Point Fy is chosen from the Point A’

position, and the Point F; is chosen at the point of intersection of a side line of an inactive

10
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page with the perpendicular dropped from the Point A. This leads to the shifting of a

current double page spread.

[0045] Dynamic shading can be used to lend a book or document more realistic elements
through the use of shadows. One variant of creating a shadow effect is filling with a
linear gradient going from transparent to black. Figure 5 illustrates exemplary layout

variants indicating the direction of the gradients going from transparent to black.

[0046] Some embodiments have been illustrated in the accompanying Drawings and
described in the foregoing Detailed Description, it will be understood that the invention is
not limited to the embodiments disclosed, but is capable of numerous rearrangements,
modifications, and substitutions of parts and elements without departing from the spirit of
the invention. For example, when moving the page corner abruptly holding down the

mouse key, a user can imitate wavy bends of a page.

[0047] Furthermore, embodiments of the Three-Dimensional Viewer: Method, System
and Apparatus can be implemented in hardware and/or software using any known or later
developed systems or structures, devices and/or software by those of ordinary skill in the
applicable art from the functional description provided herein and with a general basic

knowledge of the information technology arts pertaining to electronic documents.

[0048] Having now described a few embodiments of the invention, it should be apparent
to those skilled in the art that the foregoing is merely illustrative and not limiting, having
been presented by way of example only. Numerous modifications and other embodiments
are within the scope of one of ordinary skill in the art and are contemplated as falling
within the scope of the invention and any equivalent thereto. It can be appreciated that
variations to the present invention would be readily apparent to those skilled in the art,
and the present invention is intended to include those alternatives. Further, since
numerous modifications will readily occur to those skilled in the art, it is not desired to
limit the invention to the exact construction and operation illustrated and described, and
accordingly, all suitable modifications and equivalents may be resorted to, falling within

the scope of the invention.

11
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Claims

What is claimed is:

1. A method of providing a user interface for simulating a page-turn of a 3-

dimensional multiple-page document, said method comprising the steps of:

displaying the multiple-page document on a display to a user, wherein the
multiple-page document is displayed as a double-page spread of a first page and a second
page, wherein the double-page spread comprises a shared boundary between the first and

second pages;

receiving a request for the page-turn on the multiple-page document, wherein the
request for the page-turn comprises a pointer to a first location on the second page

boundary;

defining a first turning boundary spanning the first and second pages, wherein the
first turning boundary is defined by an arc having a radius defined by a distance between
the first location and a top location of the shared boundary, wherein the top location is the

center of the arc defining the first turning boundary;

defining a second turning boundary spanning the first and second pages, wherein
the second turning boundary is defined by an arc having a radius defined by a distance
between the first location and a bottom location of the shared boundary, wherein the
bottom location is the center of the arc defining the second turning boundary, wherein the

first and second turning boundaries intersect to define a turning area;

tracing a movement of the pointer from the first location to a second location

within the turning area; and

providing a visual effect of bending the second page boundary along the traced

movement from the first location to the second location.

2. The method of claim 1, wherein providing the visual effect of bending the second

page cofnprises the steps of:

12
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identifying a midpoint between the first and second locations;

defining a third location on the side boundary of the second page and a fourth
location on a bottom boundary of the second page, wherein a straight line between the
third and fourth location is perpendicular to a straight line defined between the first and
second locations, wherein the straight line between the third and fourth location intersects

the straight line between the first and second locations;

determining a fifth location along a line traversing a top boundary of the second
page, wherein the straight line between the third and fourth location intersects the fifth

location;

determining a sixth location within the turning area and a seventh location outside
the second page, wherein a straight line through the second, third, sixth and seventh
locations is perpendicular to a straight line through the fourth and sixth locations, wherein
the straight line through the second, third, sixth and seventh locations is perpendicular to

a straight line through the fifth and seventh locations;
moving a bottom corner of the second page to the sixth location;

overlaying a portion of a third page within an area defined by boundaries having

the third, fourth and sixth locations as vertices; and

overlaying a portion of a fourth page within an area defined by boundaries having

the bottom corner, the third location and the fourth location as vertices.

3. The method of claim 1, wherein the visual effect of bending the second page

boundary comprises a curvature in the plane of the second page.

4. The method of claim 1, wherein the 3-dimensional multiple-page document is an

electronic document.

5. The method of claim 1, wherein the shared boundary between the first and second

pages is a spine edge of the 3-dimensional multiple-page document.

13
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6. The method of claim 1, wherein the moving the bottom corner of the second page

to the sixth location comprises movement of the bottom corner at a constant speed.

7. The method of claim 1, wherein the moving the bottom corner of the second page

to the sixth location comprises movement of the bottom corner at a variable speed.

8. A method of providing a user interface for simulating a reverse page-turn of a 3-

dimensional multiple-page document, said method comprising the steps of:

displaying the multiple-page document on a display to a user, wherein the
multiple-page document is displayed as a double-page spread of a first page and a second
page, wherein the double-page spread comprises a shared boundary between the first and
second pages, wherein the first page is positioned on the left side of the double-page

spread;

receiving a request for the page-turn on the multiple-page document, wherein the
request for the reverse page-turn comprises a pointer to a first location on the first page

boundary;

defining a first turning boundary spanning the first and second pages, wherein the
first turning boundary is defined by an arc having a radius defined by a distance between
the first location and a top location of the shared boundary, wherein the top location is the

center of the arc defining the first turning boundary;

defining a second turning boundary spanning the first and second pages, wherein
the second turning boundary is defined by an arc having a radius defined by a distance
between the first location and a bottom location of the shared boundary, wherein the
bottom location is the center of the arc defining the second turning boundary, wherein the

first and second turning boundaries intersect to define a turning area;

tracing a movement of the pointer from the first location to a second location

within the turning area; and

providing a visual effect of bending the first page boundary along the traced

movement from the first location to the second location.

14
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9. The method of claim 8, wherein providing the visual effect of bending the first

page comprises the steps of:
identifying a midpoint between the first and second locations;

defining a third location on the side boundary of the first page and a fourth
location on a bottom boundary of the first page, wherein a straight line between the third
and fourth location is perpendicular to a straight line defined between the first and second
locations, wherein the straight line between the third and fourth location intersects the

straight line between the first and second locations;

determining a fifth location along a line traversing a top boundary of the first
page, wherein the straight line between the third and fourth location intersects the fifth

location;

determining a sixth location within the turning area and a seventh location outside
the first page, wherein a straight line through the second, third, sixth and seventh
locations is perpendicular to a straight line through the fourth and sixth locations, wherein
the straight line through the second, third, sixth and seventh locations is perpendicular to

a straight line through the fifth and seventh locations;
moving a bottom corner of the first page to the sixth location;

overlaying a portion of a third page within an area defined by boundaries having

the third, fourth and sixth locations as vertices; and

overlaying a portion of a fourth page within an area defined by boundaries having

the bottom corner, the third location and the fourth location as vertices.

10. The method of claim 8, wherein the visual effect of bending the first page

boundary comprises a curvature in the plane of the first page.

11. The method of claim 8, wherein the 3-dimensional multiple-page document is an

electronic document.

15
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12.  The method of claim 8, wherein the shared boundary between the first and second

pages is a spine edge of the 3-dimensional multiple-page document.

13.  The method of claim 8, wherein the moving the bottom corner of the second page

to the sixth location comprises movement of the bottom corner at a constant speed.

14. A method of providing a user interface for simulating a page-tear of a 3-

dimensional multiple-page document, said method comprising the steps of:

displaying the multiple-page document on a display to a user, wherein the
multiple-page document is displayed as a double-page spread of a first page and a second
page, wherein the double-page spread comprises a shared boundary between the first and

second pages;

receiving a request from a user for the page-tear on the multiple-page document,
wherein the request for the page-tear comprises a pointer to a first location on the second

page boundary;

defining a first turning boundary spanning the first and second pages, wherein the
first turning boundary is defined by an arc having a radius defined by a distance between
the first location and a top location of the shared boundary, wherein the top location is the

center of the arc defining the first turning boundary;

defining a second turning boundary spanning the first and second pages, wherein
the second turning boundary is defined by an arc having a radius defined by a distance
between the first location and a bottom location of the shared boundary, wherein the
bottom location is the center of the arc defining the second turning boundary, wherein the

first and second turning boundaries intersect to define a turning area;

tracing a movement of the pointer from the first location to a second location

outside the turning area; and

providing a visual effect of tearing the second page.

16
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15. The method of claim 14, wherein providing the visual effect of tearing the second

page comprises the steps of:
moving a bottom corner of the second page to the second location;
separating the bottom location of the second page from the shared boundary;

overlaying a portion of a third page within an area defined by boundaries having
the bottom corner, the bottom location of the second page and the second locations as

vertices; and

overlaying a portion of a fourth page within an area defined by boundaries having
the bottom corner, the bottom location of the shared boundary and the second location as

vertices.

16. A method of providing a user interface for simulating page animation of a 3-

dimensional multiple-page document, said method comprising the steps of:

displaying the multiple-page document on a display to a user, wherein the
multiple-page document is displayed as a double-page spread of a first page and a second
page, wherein the double-page spread comprises a shared boundary between the first and

second pages;
detecting a pointer to a first location on the second page boundary;

defining a first turning boundary spanning the first and second pages, wherein the
first turning boundary is defined by an arc having a radius defined by a distance between
the first location and a top location of the shared boundary, wherein the top location is the

center of the arc defining the first turning boundary;

defining a second turning boundary spanning the first and second pages, wherein
the second turning boundary is defined by an arc having a radius defined by a distance
between the first location and a bottom location of the shared boundary, wherein the
bottom location is the center of the arc defining the second turning boundary, wherein the

first and second turning boundaries intersect to define a turning area;

17
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tracing a movement of the pointer from the first location to a second location

within the turning area; and

moving the second location to a third location while tracing the movement of the
pointer from the first location to the second location, wherein the second location is

moved to the third location at a predetermined speed.

17. The method of claim 16, further comprising the step of:
receiving a request to stop animation, wherein the request comprises a stop

location; and

moving the second location to the stop location.

18. The method of claim 16, wherein the moving the second location to the third

location creates an animation of page-turning.

19.  The method of claim 16, wherein the moving the second location to the third

location creates an animation of dancing page-corner.
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