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Description

TECHNICAL FIELD

[0001] The present invention generally relates to digital document annotating, and more particularly to systems and
methods that employ a zoom window that facilitates multi-scale navigation during free form digital inking of a document.

BACKGROUND OF THE INVENTION

[0002] Graphical user interfaces (GUIs) are commonly employed in connection with microprocessor-based computing
devices to edit digital documents (e.g., word processing documents, images, etc.). Many of these computing devices
(e.g., Tablet PCs, PDAs, cell phones and the like) attempt to provide a natural and expressive way to annotate documents
with free form digital ink via a digital pen, mouse, etc. Ideally, utilizing such devices should feel like writing on physical
paper, and the resulting annotation should appear similar to its ink counterpart. Thus, a goal of such computing devices
is to provide a surface that emulates physical paper.
[0003] However, a variety of ergonomic factors make it difficult to fully achieve this goal. Examples of such factors
include: slip; resolution; screen size; parallax; and device size and weight. Slip generally refers to the fact that pen-
computing devices tend to be more slippery than real paper. Resolution takes into account that digital screens have less
visual resolution than paper. In addition, digitizers usually track digital pens at lower resolution than the finest human
hand movements. Parallax is a consequence of providing a protective layer of plastic over the screen, wherein the
protective layer creates an apparent displacement between the tip of the digital pen and underlying document. Size and
weight, including screen size, reflects design considerations for portable devices that result in devices and screens that
are often smaller than standard letter-size paper and more difficult to position and interact with.
[0004] While hardware designers continue to improve pen-based devices to make them feel more like paper, a sub-
stantial gap remains. Many limitations associated with these devices force users to change the way in which they interact
with such devices and annotations often end up appearing very different from ink on paper. In particular, screens
associated with such computing devices are usually smaller than a sheet of paper. Conventional techniques for fitting
at least a portion of a page within a screen include adjusting the display resolution and/or "zoom." However, these
techniques involve scaling down text and/or graphics, which can render the document information unreadable. In addition,
many devices can be hardware and/or software limited such that selecting a higher resolution is not an option. Another
problem with scaling down text and/or graphics is that the user typically ends up annotating at a much larger size than
they would on paper. The large size of the ink generally results in annotations that are less dense than real ink annotations
on paper, consume limited screen real estate, obscure the underlying document, and appear clumsy.
[0005] Conventional techniques that attempt to address writing scale versus display scale fail to emulate physical
paper. For example, in many of these techniques, the user specifies a focus cursor in a main overview area at the top
of the screen. Then, the user writes in a focus area at the bottom of the screen, wherein the annotations are reduced to
a predefined percentage (e.g., 40%) of the original size and placed at the focus cursor. Upon filling the focus area, the
user typically is required to perform a right to left movement in the focus area in order to move the focus cursor forward.
With other techniques, the focus area constantly scrolls from right to left, thereby continuously clearing space for new
annotations. Still with other techniques, the user is required to explicitly create new writing space when filling the focus
area, which can break the flow of writing, or modify their writing style to work with the continuous scrolling writing area.
[0006] Conventional techniques that employ zooming usually magnify a region of interest within an image or document
such that the surrounding context is not visible after the zoom. Navigating in the zoomed view typically requires scrolling,
which can be tedious when the magnification factor is high. Other approaches include a multi-scale view of the document,
in which a magnified focus region shows details while the surrounding context remains visible. Navigation through the
document is typically achieved by positioning a focus region (or lens) over the underlying document, for example, via
panning and/or zooming. Although many conventional techniques attempt to provide a natural and expressive way to
annotate documents and images with freeform digital ink (via a digital pen, mouse, etc.) these techniques do not overcome
the aforementioned problems with annotating on small-screen devices like Tablets PCs, PDAs, cell phones and the like
and fail to emulate writing on physical paper.
[0007] The document US 5,768,607 deals with a method and an apparatus for freehand annotation and drawings
incorporating sound and for compressing and synchronizing sound. A user can invoke a transparent annotation window,
stretch the size of the annotation window to include an area of interest, and add an annotation. The document: R.C.
Davies et al.: "NotePals: Lightweigth Note Sharing by the Group, for the Group", ACM CHI 1999 (CHI Conference
Proceedings, Human Factors in Computing Systems), 15 May 1999, pages, 338-345, ISBN: 978-0-201-48559-2, DOI:
10.1145/302979.303107 reports about a lightweight note sharing system that gives group members easy access to each
other’s experiences through their personal notes.
US 2003/0214531 A1 provides ink input mechanisms. Aspects are directed to input processes for capturing and/or



EP 1 564 632 B1

3

5

10

15

20

25

30

35

40

45

50

55

editing electronic ink.
US 2001/0043716 A1 provides a method and system for freeform digital ink annotation of data traces in a note taking
area, wherein the scale of the portion of an annotated data trace may be adjusted so that the size matches or approximates
the size of the corresponding freeform digital ink annotation. WO 01/09872 A1 discloses a method for generating anno-
tations on a screen in a displayed rectangular box that corresponds to a touch pad. When reaching the edge of the box
when annotating via the touch pad, the operator has to perform an explicit user input for moving the box further. This
allows the operator to write on the whole on-screen display. US 2003/0025715 A1 deals with a method and an apparatus
for generating input events, and more particularly with a method and apparatus of generating an input event that allows
a user to easily and correctly select a small object on the screen. The method involves a manually movable zoom window
to be displayed over an underlying document where small objects can be precisely selected, e.g. for correcting small
breaks in drawings.

SUMMARY OF THE INVENTION

[0008] In one aspect, the present invention provides a system that facilitates free form digital inking in a zoomable
inking region on a pen-based microprocessor device, as defined in the appended independent claim 1.
[0009] In a further aspect, the present invention also provides a method executed in a pen-based microprocessor
device that facilitates free form digital inking in a zoomable inking region, as defined in the appended independent claim 14.
[0010] Advantageous embodiments are defined in appended dependent claims 2-13 and 15-19. Further examples
are provided for facilitating the understanding of the invention.
[0011] The systems and methods of the present invention provide an interface that zooms a region of an underlying
document, wherein a user can enter annotations in the region at a size comfortable to the user and suitably scaled to
the device display. This region can automatically adjust (e.g., location, size, shape, etc.), as needed, while the user
annotates. When the zoom region is reduced back to the normal page size, the digital ink annotations scale to an
appropriate size, based on the underlying document.
[0012] The systems and methods of the present invention build upon free-form digital ink and zoomable user interfaces
to provide a mobile zoom region that can be variously configured to automatically grow and/or move and only cover a
subset of the screen so that a user can see the overall context of the underlying document, if desired. This novel feature
provides advantages over conventional techniques that do not contemplate multi-scale navigation during document
annotating. Embodiments of the invention employ various techniques based on a scale-space framework in order to
fluidly place and move the zoom region with respect to the underlying document and the user’s writing tool. These
techniques enable quick and easy digital document annotation, wherein the resulting annotations closely mimic the look
and feel of annotations on physical paper.
[0013] To the accomplishment of the foregoing and related ends, the invention comprises the features hereinafter fully
described and particularly pointed out in the claims. The following description and the annexed drawings set forth in
detail certain illustrative aspects and implementations of the invention. These are indicative, however, of but a few of
the various ways in which the principles of the invention may be employed. Other objects, advantages and novel features
of the invention will become apparent from the following detailed description of the invention when considered in con-
junction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 illustrates an exemplary system that facilitates electronic document annotation.
FIG. 2 illustrates an exemplary annotation component that can be employed in connection with various microproc-
essor-based devices.
FIG. 3 illustrates an exemplary methodology that employs an interactive zoomable user interface to facilitate doc-
ument annotation.
FIG. 4 illustrates an exemplary methodology that facilitates document annotating via a zoom window.
FIG. 5 illustrates an exemplary two-dimensional schematic associated with a space-scale framework.
FIG. 6 illustrates an exemplary one-dimensional diagram associated with a space-scale framework.
FIG. 7 illustrates an exemplary two-dimensional schematic associated with a space-scale framework.
FIG. 8 illustrates an exemplary one-dimensional diagram associated with a space-scale framework.
FIG. 9 illustrates a first exemplary annotation methodology.
FIG. 10 illustrates a second exemplary annotation methodology.
FIG. 11 illustrates a third exemplary annotation methodology.
FIG. 12 illustrates an exemplary intelligence based system that facilitates document annotating.
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FIG. 13 illustrates various ergonomic limitations of pen computing devices.
FIG. 14 illustrates an exemplary system that overcomes ergonomic limitations of pen computing devices.
FIGs. 15-17 illustrate utilization of a multi-scale navigation zoom window in connection with a user interface.
FIGs. 18-21 illustrate various zoom window orientations.
FIG. 22 illustrates various zoom window shapes.
FIG. 23 illustrates an exemplary networking environment, wherein the novel aspects of the present invention can
be employed.
FIG. 24 illustrates an exemplary operating environment, wherein the novel aspects of the present invention can be
employed.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The present invention provides systems and methods that facilitate annotating digital documents (e.g., word
processing documents, images, etc.) displayed by microprocessor-based devices such as desktop computers, Tablet
PCs, PDAs, cell phones, and the like. The systems and methods provide a focus plus context-based interface that
enables multi-scale navigation during document annotation. This interface zooms a region of an underlying document,
wherein a user can enter annotations in the region at a size comfortable to the user and suitably scaled to the device
display.
[0016] In addition, the zoom interface is fluidly placed and adjusted with respect to the underlying document and the
user’s writing tool via various scale-space framework-based techniques, wherein the zoom region can automatically
adjust in location, size, and shape, for example, while the user annotates in order to provide an experience that resembles
annotating physical paper. When the zoom region scales back to page size, annotations scale to an appropriate size
based on the underlying document. These features provide advantages over conventional techniques that do not con-
template multi-scale navigation during document annotating.
[0017] The present invention is now described with reference to the drawings, wherein like reference numerals are
used to refer to like elements throughout. In the following description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of the present invention. It may be evident, however,
that the present invention may be practiced without these specific details. In other instances, well-known structures and
devices are shown in block diagram form in order to facilitate describing the present invention.
[0018] As used in this application, the terms "component" and "device" are intended to refer to a computer-related
entity, either hardware, a combination of hardware and software, software, or software in execution. For example, a
component can be, but is not limited to, a process running on a processor, a processor, an object, an executable, a
thread of execution, a program, and/or a computer. By way of illustration, both an application running on a server and
the server can be a computer component. In addition, one or more components can reside within a process and/or
thread of execution, and a component can be localized on one computer and/or distributed between two or more com-
puters. Furthermore, a component can be an entity (e.g., within a process) that an operating system kernel schedules
for execution. Moreover, a component can be associated with a context (e.g., the contents within system registers),
which can be volatile and/or non-volatile data associated with the execution of the threat.
As used in this application, the terms "inking", "digital inking", "annotating", "digital annotating", and variants thereof can
refer to virtually any technique that can be utilized to display and perform an action in connection with the document
including editing, adding comments, adding notes, and/or correcting punctuation and grammar, for example.
FIG. 1 illustrates a system 100 that facilitates digital inking. The system 100 comprises an annotation management
component 110 that generates inking, or annotation regions and input component 120 that conveys requests for inking
regions to the annotation management component 110. In general, the system 100 can be employed with virtually any
microprocessor-based device and in connection with essentially any user interface (e.g., text and graphics) executing
therein. For example, the system 100 can be utilized with word processors to modify word processing and/or image
documents.
When employed with a user interface, the annotation management component 110 can generate at least one inking
region (e.g., editable text/graphics) for the user interface. The annotation management component 110 can be invoked
by the input component 120 when the input component 120 receives a request to generate and inking region via an
action, a sound, a button press, a mouse click, and/automatically, as described in detail below. Once generated, a user
can employ the inking region to add an annotation to a document. The user can employ a digital pen to add free-form
text and/or graphics to the inking region. Once an annotation is entered in the inking region, it can be edited, removed
and/or accepted. In addition, a previously generated inking region can be reactivated, wherein additional annotations
can be added and/or existing annotations can be edited and/or removed.
It is to be appreciated that the inking region can be suitably scaled so that the user can add annotations that are relatively
similar in size to the document information. For example, where the user is adding free-form annotations via digital pen
to a text document, the inking region can zoom existing document information that is presented within the inking region
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so that the user can comfortably add annotations that are approximately similar in size, if desired. Thus, when a document
is displayed such that a user is unable to add annotations or it is difficult to add annotations similar in size to the existing
document information, the present invention provides a novel scaling technique that enables the user to add annotations
similar in size to the existing document information, if desired. Additionally, the user can add annotations smaller or
larger in size than the existing document information, if desired.
[0019] Moreover, the inking region can be manually and/or automatically re-positioned and/or re-sized relative to the
document to enable the user to add annotations essentially anywhere on the document. Such changes to the inking
region can occur prior to, concurrently with and/or after annotating. A technique for multi-scale navigation before, during
and after annotating is provided. As described in detail below, various navigation techniques that are based on a space-
scale framework can be employed.
[0020] The foregoing provides an improvement over conventional systems, which do not employ multi-scale navigation
during annotating.
[0021] FIG. 2 illustrates a system 200 for generating a digital inking region. The system 200 comprises an annotation
management component 210 that generates inking regions, a configuration component 220 that provides inking region
properties, and a navigation component 230 that provides inking region navigation algorithms.
[0022] The annotation management component 210 (e.g., annotation management component 110) can generate at
least one inking region for the user interface. Typically, generation and/or deactivation of the inking region is in response
to a user request through mechanisms such as an action, a sound, a button press, and/or a mouse click. However,
automatic techniques can be employed. Once generated, the inking region can be employed to add one or more anno-
tations to a document. In general, the inking region can be generated such that the user can add annotations that are
relatively similar in size to the document information presented within the inking region; however, it is to be appreciated
that the user can adjust annotation scaling as desired. In addition, the inking region can be manually and/or automatically
re-positioned and/or re-sized relative to the document to enable the user to add annotations essentially anywhere on
the document. When closing an inking region, annotations and document information therein are scaled to document size.
[0023] Upon generation, the annotation management component 210 can obtain inking region properties from the
configuration component 220. Such properties can include information related to inking region size, shape, location,
appearance, etc. In addition, information related to post-generation activities such as activation/deactivation, editing,
size, shape, location, appearance and termination can be obtained from the configuration component 220. It is to be
appreciated that such information can be provided to the configuration component 220 by a user and/or automatically
generated with intelligence.
[0024] In addition, the inking region can be generated to occupy a subset of, or an entire viewing area, depending, for
example, on the inking region properties provided by the configuration component 220. Thus, the inking region can be
generated and positioned proximate an area of interest such that the user is provided with ample space to view scaled
document information and add annotations within the inking region, as well as continue to view remaining portions of
non-scaled document information, or portions of the document outside of the inking region.
[0025] The navigation component 230 provides algorithms that enable manual and/or automatic re-positioning and/or
re-sizing relative to the document in order to allow the user to add annotations essentially anywhere on the document.
Such re-positioning and/or re-sizing can occur prior to, concurrently with or after annotating; thus, the present invention
provides for multi-scale navigation before, during and after annotating. The algorithms are based on a space-scale
framework and include a create space, a move inking region, and a move document algorithm. The space-scale framework
is based on geometric relationships between the inking region and the document being annotated.
[0026] The create space algorithm automatically re-sizes and re-positions the inking region as the user annotates the
document. According to the present invention, the inking region may automatically change shape to create space as
the user annotates near the edge of the inking region. This can be achieved by extending the inking region while fixing
a mapping between a source plane and a zoom plane and by moving the inking region center to a new center, wherein
the inking region remains under the pen, but provides more space to continue annotating. This approach provides for
a smooth transition that does not disrupt the user’s annotating experience.
[0027] The move inking region algorithm moves the inking region relative to the underlying document during annotation.
In general, when the inking region is generated, an inking region center is locked. When the inking region is dragged to
a new location, the inking region center and a source center concurrently move and a new zoom origin is generated.
The foregoing ensures that a user can zoom any point in the underlying document as the inking region is moved from
location to location.
[0028] The move underlying document algorithm moves the document being annotated relative to the inking region.
With this approach, portions of the document that are displayed within the inking region are determined by moving the
document rather than the inking region. In general, the inking region center is locked such that the inking region remains
fixed with respect to the surrounding document context. When a user can move a source center to a new location, a
new inking region origin is generated. This approach ensures that the user can zoom any point in the underlying document
by dragging the source window instead of the inking region.
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[0029] FIGs. 3-4 illustrate document annotation methodologies 300 and 400 in accordance with the present invention.
For simplicity of explanation, the methodologies are depicted and described as a series of acts. It is to be understood
and appreciated that the present invention is not limited by the acts illustrated and/or by the order of acts, for example
acts can occur in various orders and/or concurrently, and with other acts not presented and described herein. Furthermore,
not all illustrated acts may be required to implement the methodologies in accordance with the present invention. In
addition, those skilled in the art will understand and appreciate that the methodologies could alternatively be represented
as a series of interrelated states via a state diagram or events.
[0030] Referring initially to FIG. 3, a methodology 300 that facilitates annotating a document with microprocessor-
based devices is illustrated in accordance with an aspect of the present invention. At reference numeral 310, an inking
region, or zoom window is activated (e.g., by the system 100). In one aspect of the present invention, the inking region
can be activated via a digital pen. For example, a user employing a digital pen can indicate a zoom origin within a
viewable area of a display by tapping at a point on the display. The inking region can be generated proximate this zoom
origin, as described in detail below, and provides a magnified view of the document lying below the zoom window that
defines an editable region wherein the user can add text and/or graphics (e.g., comments) over the underlying document.
It is to be appreciated that in other aspects of the present invention, activation can be achieved via other means such
as voice, mouse, and/or automation.
[0031] It is noted that animation can be employed to generate the inking region. For example, animation can be utilized
that makes it appear that the inking region grows out of the page. Other suitable animation techniques include box (in
and out), blind (horizontal and vertical), checkerboard (across and down), cover (left, right, up, down and diagonal), cut,
dissolve, fade, split (horizontal and vertical), wipe (left, right, up and down), uncover, and the like, and/or any combination
thereof. In addition, it is noted that a default inking region orientation, shape, size, location, etc. can be pre-defined or
automatically generated. Moreover, inking region characteristics can be manually and/or automatically changed at any
time.
[0032] After the inking region is generated, at 320 the user can annotate the underlying document via the inking region.
In one aspect of the present invention, the user can annotate the document via writing within the inking region by utilizing
a digital pen. It can be appreciated that the zoom factor for the inking region can be selected to approximately match
the user’s natural writing size. Such selection can entail utilizing an iterative approach wherein the factor is refined until
it approximately matches the user’s natural writing size and/or via an intelligence-based approach wherein the user’s
writing is stored, analyzed and utilized to automatically refine the factor.
[0033] The inking region can be utilized to annotate similar and/or disparate regions of the document by moving the
inking region to desired locations. Various algorithms, as described in detail below, can be utilized to move the inking
region. These algorithms include: activating other inking regions at various locations of the document; closing the inking
region and activating another inking region at a different location; moving (e.g., dragging and cut-and-paste) the inking
region, moving the document while the inking region remains fixed; and automatically moving the inking region and
adjusting its size during annotating.
[0034] At reference numeral 330, the user can accept annotations and close the inking region. In one aspect of the
invention, acceptance can be indicated similarly to activating the inking region. For example, the user can tap on an
inking region or the document, provide a voice command and/or automatically close it. It is noted that the above animation
techniques can be utilized during accepting the annotation. When an inking region is closed, the document contents as
well as the annotations can scale to a size consonant with the underlying document. Thus, it appears that the user
annotated the document at a size correlated to underlying document content. In other aspects of the invention, annotation
scaling can differ in order to refine annotation size with respect to the document information.
[0035] FIG. 4 illustrates an exemplary methodology 400 that facilitates electronic document annotating via a zoom
window, in accordance with an aspect of the present invention. At reference numeral 410, default configurations for
zoom window, or inking region generation can be defined for one or more users. As described in connection with the
system 200, such configurations relate to properties that determine zoom window size, shape, location, appearance,
activation/deactivation, editing and/or termination. Where a single default configuration is utilized, the configuration can
be retrieved whenever a request for a zoom window is received. Where a plurality of default configurations are generated,
a configuration associated with a particular user can be obtained from the plurality of configurations based on user
information such as logon, password, application, machine address, etc. This retrieved configuration can provide zoom
window properties and characteristics such as size, orientation, direction and position, for example. For example, the
configuration can be utilized to generate a zoom window in accordance with the manner in which the English language
is normally written, or the zoom window can be generated as a horizontal box suitable for accepting annotations in a
left to right manner.
[0036] In addition, the configuration can be utilized to offset the zoom window from the zoom origin in order to facilitate
left to right annotating. For example, the configuration can be set such that 70% of the zoom window resides to the right
of the zoom origin. It is to be appreciated that other configurations may be implemented, for example, a vertical orientation
to annotate side margins or a horizontal window generated such that the majority of the zoom window resides to the left
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of the zoom origin to facilitate right-to-left annotating.
[0037] At 420, a user can initiate creation of the zoom window as described herein, and based on an associated
configuration. It is to be appreciated that in various aspects of the present invention, default configurations can be fully
or partially overridden. For example, methodology 400 provides for an alternative mechanism to define the desired zoom
window orientation. In one instance, the user can employ a digital pen in a particular direction or shape that is indicative
of an orientation. For example, after indicating that a zoom window should be generated, the user can move the pen in
a left to right direction to indicate that the zoom window should be generated with a left to right orientation. Similarly, the
user can move the pen in a top to bottom direction to indicate that the zoom window should be generated with a top to
bottom orientation. It is to be appreciated that virtually all of the default configurations can be overridden. It is further
noted that zoom window creation can still be activated by tapping the pen, a voice command or other means, but that
subsequent pen activity can provide the information that determines zoom window properties and characteristics.
[0038] At reference numeral 430, the user can annotate the underlying document via the zoom window as described
herein. It is noted that the above technique can be utilized to move the zoom window during annotation, move the zoom
window in accordance with the zoom window orientation. Thus, a zoom window generated for right-to-left annotating
moves and/or grows in a right to left direction. In addition, this orientation can be changed while annotating; thus, any
movement and/or growth can likewise be changed. For example, the user can activate a zoom window in a top to bottom
orientation in order to annotate a margin. Then, the user can change the zoom window orientation to a left to right
orientation in order to annotate the document contents.
[0039] At 440, the zoom window can be closed. As noted above, the document contents displayed in the zoom window
as well as any annotations can scale down to a size that corresponds to the document text and/or graphics. Thus, the
user can annotate at a comfortable size in an environment that mimics physical paper and pen.
[0040] FIGs. 5-8 illustrate an exemplary space-scale framework that can be utilized to facilitate zoom window (inking
region) placement and navigation in accordance with an aspect of the present invention. This space-scale technique is
based on geometric relationships between a zoom region and the document being annotated, wherein zooming is
represented as a projection from a zoom origin O, through a source window S, and onto a zoom window Z, and a scaling
factor α is given by Equation 1. 

wherein |Z| and |S| denote the absolute value of the width of the zoom window and source window, respectively. Fur-
thermore, by similar triangles, the center of the zoom window ZC, the center of the source window SC, and the zoom
origin O are related by Equation 2. 

[0041] In general, this expression holds for any set of points ZC and SC lying on a projector line emanating from an
origin O. The space of geometric interactions with the system can be expressed in terms of these parameters, wherein,
for a given scale factor α, two of these parameters can be varied (two degrees of freedom) while the third is constrained.
[0042] Referring initially to FIG. 5, a schematic of a zooming interface 500 is illustrated, in accordance with an aspect
of the present invention. The zooming interface 500 comprises a screen 510 with a zoom window (Z) 520 and a source
window (S) 530. As depicted, the zoom window (Z) 520 and source window (S) 530 are oriented such that a zoom origin
(O) 540, a zoom center (ZC) 560 and a source (SC) 550 are located about the same point within the screen 510. It is
noted that the screen 510 is illustrated as a top down view looking into an X-Y plane. However, it is to be appreciated
that the screen can lie in any two planes.
[0043] FIG. 6 depicts a diagram 600 of the zooming interface 500 from a X-Z plane, relative to the X-Y plane. Illustrated
are the zoom origin (O) 540, the zoom center (ZC) 560 and the source (SC) 550
located respectively within an origin plane 630 a source plane 620 and a zoom plane 610. This space-scale diagram
shows a mapping between the zoom origin (O) 540, the source window (S) 530, and the zoom window (Z) 520 can be
a projection, wherein the planes are spaced such that the projection scales any region on the source plane 620 by the
zoom factor α with respect to the zoom origin (O) 540.
[0044] FIG. 7 illustrates a schematic 700 from the X-Y plane of the zooming interface 500, wherein the zoom window
(Z) 520 and the source window (S) 530 have been re-centered around a zoom origin (O) 710 and a source (SC) 720,
respectively. FIG. 8 illustrates a corresponding diagram 800 of the zooming interface 500 from the X-Z plane.
[0045] FIGs. 9-11 illustrate annotation window location and navigation methodologies 900, 1000 and 1100, respec-
tively. In general, methodologies 900 and 1000 can be referred to as explicit approaches and methodology 1100 can



EP 1 564 632 B1

8

5

10

15

20

25

30

35

40

45

50

55

be referred to as an implicit approach. For simplicity of explanation, the methodologies are depicted and described as
a series of acts. It is to be understood and appreciated that the present invention is not limited by the acts illustrated
and/or by the order of acts, for example acts can occur in various orders and/or concurrently, and with other acts not
presented and described herein. Furthermore, not all illustrated acts may be required to implement the methodologies
in accordance with the present invention. In addition, those skilled in the art will understand and appreciate that the
methodologies could alternatively be represented as a series of interrelated states via a state diagram or events.
[0046] Turning to FIG. 9, an exemplary navigation methodology 900 (and corresponding space-scale diagram) that
moves a zoom window relative to a document during annotation is illustrated. At reference numeral 910, a zoom window
is generated as described herein. Once generated, a zoom center (Z) 925 can be locked to a source center (S) 930. At
920, the zoom window can be dragged to a new location. When the user moves zoom center (Z) 925 to a zoom center
(Z’) 935, the source center (S) 930 concurrently moves to a source center (S’) 940 (due to locking zoom center (Z) with
source center (S)) and a zoom origin (O) 945 concurrently moves to a zoom origin (O’) 950 based on Equation 2 (Z =
O(1 - α) + Sα).
[0047] It is noted that the initial positions can be referred to as absolute positions of the zoom window with respect to
the underlying document and the new positions can be referred to as relative positions with respect to the original
absolute positions. Thus, as the user drags the zoom window, the zoom center, source center and source origin are
concurrently translated, which ensures that a user can zoom any point in the underlying document as the zoom window
is dragged from location to location. At reference numeral 960, the user can employ the zoom window to annotate the
new location.
[0048] FIG. 10 illustrates an exemplary navigation methodology 1000 (and corresponding space-scale diagram) that
moves a document being annotated relative a zoom window. This approach changes the portion of the document that
is within the zoom window rather than moving the zoom window. At reference numeral 1010, a zoom window is generated
as described herein. Once generated, a zoom center (Z) 1015 can be locked such that a zoom center (Z’) 1020 equals
the zoom center (Z) 1015. By locking the zoom center (Z) 1015, the zoom window remains fixed with respect to surrounding
context. At 1030, a user can drag a source center (S) 1035 to a new source center (S’) 1040 (e.g., via a relative pen
motion). A zoom origin (O) 1045 moves to a zoom origin (O’) 1050 based on Equation 2 (Z = O(1 - α) + Sα). This
approach ensures that the user can zoom any point in the underlying document by dragging the source window instead
of the zoom window. At reference numeral 1060, the user can employ the zoom window to annotate the new location.
[0049] FIG. 11 illustrates the navigation methodology 1100 (and corresponding space-scale diagram) that automatically
re-sizes and positions a zoom window as a user annotates a document, in accordance with the principles of the present
invention. At reference numeral 1110, a zoom window is generated as described herein. At reference numeral 1120,
the user can employ the zoom window to annotate the document. At 1130, the zoom window automatically changes
shape to create space as the user annotates near the edge of the zoom window. This can be achieved by extending
the zoom window via moving a zoom center (Z) 1135 to a zoom center (Z’) 1140 such that the zoom window remains
under the pen and provides more space to continue writing and fixing the mapping between the source plane and zoom
plane. This mapping can be fixed by keeping a zoom origin (O) 1145 fixed while allowing a source center (S) 1150 to
move. Thus, a zoom origin (O’) 1155 is set equal to the zoom origin (O) 1145, given the zoom center (Z’) 1140, a source
center (S’) 1160 can be determined via Equation 2 (Z = O(1 - α) + Sα). With a fixed mapping, users can be provided
with access to the entire document or limited to a subset thereof, as depicted by at 1165 and at 1170. This approach
provides for a smooth transition that does not disrupt the user’s annotating experience.
[0050] FIG. 12 illustrates an exemplary intelligence based system 1200 that facilitates digital document annotating,
in accordance with an embodiment of the present invention. The system 1200 comprises a pen-based microprocessor
device (device) 1210. The device 1210 includes a graphical user interface (GUI) that can be utilized to view and/or edit
documents. As such, the GUI can comprise mechanisms (e.g., input and output) that facilitate communication and/or
interaction. For example, the interface can comprise text and/or graphic presenting (e.g., output) regions comprising
dialogue boxes, static controls, drop-down-menus, list boxes, pop-up menus, and graphic boxes. The presenting regions
can further include utilities to facilitate display. For example, the presenting regions can include vertical and/or horizontal
scroll bars to facilitate navigation and toolbar buttons to determine whether a region will be viewable, and to adjust zoom,
orientation and/or color/gray scale. A user can interact with the presenting regions to view, select and provide information
via various devices such as a mouse, a roller ball, a keypad, a keyboard, a pen and/or voice activation, for example.
[0051] Input regions utilized to accept information can employ similar mechanisms (e.g., dialogue boxes, etc.) and, in
addition, utilities such as edit controls, combo boxes, radio buttons, check boxes and push buttons, wherein the user
can employ various input devices (e.g., the mouse, the roller ball, the keypad, the keyboard, the pen and/or voice
activation) in connection with the mechanism and utilities. For example, the user can provide a parameter or variable,
or pointer thereto (e.g., a register location) via entering the information into an edit control box and/or highlighting an
associated check box. Typically, a mechanism such as a push button is employed subsequent to entering the information
in order to initiate conveyance of the information. However, it is to be appreciated that the invention is not so limited.
For example, merely highlighting the check box can initiate information conveyance.
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[0052] The above-noted interface can be utilized by a user to launch a zoom window via activating an annotation
component 1220. Such activation can be through a request directly to the annotation component 1220 and/or indirectly
to the annotation component 1220 via an intelligence component 1230. The annotation component 1220 can then
generate a zoom window for the device 1210 as described above. In addition, an intelligence component 1230 can
facilitate zoom window generation. For example, the intelligence component 1230 can provide the annotation component
1220 with zoom window generation information. This information can be based on a user, a document being annotated
and/or an application utilized to view the document.
[0053] The intelligence component 1230 can further facilitate managing the zoom window during annotating. For
example, the intelligence component 1230 can provide information related to the zoom window shape, size, appearance,
location, etc. Similar to generation information, this information can also be based on the user, the document being
annotated and/or the application utilized to view the document. It is to be appreciated that the intelligence component
1230 can make decisions based on statistics, inferences, probabilities and classifiers (e.g., explicitly and implicitly trained),
including but not limited to, Bayesian learning, Bayesian classifiers and other statistical classifiers, such as decision tree
learning methods, support vector machines, linear and non-linear regression and/or neural networks.
[0054] FIG. 13 illustrates various ergonomic limitations of conventional pen computing devices. Reference numeral
1310 illustrates a user interface employed to view and annotate a document. The document within the user interface
includes text, graphics and various formatting and hand written annotations. Region 1320 shows a magnified portion of
the document. As depicted, the annotations within the region 1320 are substantially larger than the type written text in
the document, which commonly occurs when annotating with a pen-computing device since the monitor size is typically
smaller than a standard sheet of paper. As a result, these annotations created by conventional systems can obscure
an underlying document and generally appear clumsy.
[0055] FIG. 14 illustrates a user interface 1410 employing aspects of the present invention to annotate a document.
Similar to the user interface 1310, the document within the user interface 1410 includes text, graphics and various
formatting and hand written annotations and region 1420 shows a magnified portion of the document. As depicted, the
user added annotations within the region 1420 are similar in size to the text within the document, and, thus, the annotations
appear as similar to physical pen annotations on a physical document.
[0056] FIGs. 15-21 illustrate a user interface employed in connection with aspects of the present invention to annotate
a document. Referring initially to FIG. 15, a user generates a zoom window by indicating a zoom origin 1510 within the
user interface 1520. As depicted, the user taps at the zoom origin 1510 within the user interface 1520 with the digital
pen 1530. Turning to FIG. 16, a zoom window 1610 is generated around the zoom origin 1520. As noted previously, the
zoom window 1610 can be variously shaped and positioned, depending on the properties (a default or user defined
configuration) utilized during generation. As depicted, zoom window 1610 is generated as a horizontally rectangular-
shaped region positioned such that the majority of region is to the right of the zoom origin 1520. In addition, the document
information displayed within the zoom window 1610 is scaled up to allow the user to comfortably add annotations similar
in size to the documents information. FIG. 16 additionally shows pen annotations 1620 within the zoom window 1610.
[0057] FIG. 17 shows the user interface 1520 after the user closes the zoom window 1610. As noted above, the zoom
window 1610 can be closed via tapping the digital pen within the zoom window 1610. FIG. 17 additionally shows that
the pen annotations 1620 scale down with the contexts of the zoom window to a size proportional with the document
contents. FIGs 18-21 illustrate other exemplary zoom windows. FIGs 18 and 19 depict horizontal zoom windows 1800
and 1900, respectively, that are utilized to annotate text and images, respectively. FIGs 20 and 21 depict vertical oriented
zoom windows 2000 and 2100, respectively.
[0058] FIG. 22 illustrates various zoom window shapes that can be employed in aspects of the present invention. At
2210, a vertical rectangular zoom window is illustrated. This shape can be generated to facilitate margin annotations
and top to bottom writing. At 2220, a square-shaped zoom window is illustrated. At 2230, an octagonal-shaped zoom
window is depicted. Reference numerals 2240 and 2250 illustrate circular and elliptical zoom windows, respectively.
Reference numeral 2260 depicts an irregular-shaped zoom window.
[0059] In order to provide a context for the various aspects of the invention, FIGs 23 and 24 as well as the following
discussion are intended to provide a brief, general description of a suitable computing environment in which the various
aspects of the present invention can be implemented. While the invention has been described above in the general
context of computer-executable instructions of a computer program that runs on a computer and/or computers, those
skilled in the art will recognize that the invention also can be implemented in combination with other program modules.
Generally, program modules include routines, programs, components, data structures, etc. that perform particular tasks
and/or implement particular abstract data types.
[0060] Moreover, those skilled in the art will appreciate that the inventive methods may be practiced with other computer
system configurations, including single-processor or multiprocessor computer systems, mini-computing devices, main-
frame computers, as well as personal computers, hand-held computing devices, microprocessor-based or programmable
consumer electronics, and the like. The illustrated aspects of the invention may also be practiced in distributed computing
environments where tasks are performed by remote processing devices that are linked through a communications
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network. However, some, if not all aspects of the invention can be practiced on stand-alone computers. In a distributed
computing environment, program modules may be located in both local and remote memory storage devices.
[0061] FIG. 23 is a schematic block diagram of a sample-computing environment 2300 with which the present invention
can interact. The system 2300 includes one or more client(s) 2310. The client(s) 2310 can be hardware and/or software
(e.g., threads, processes, computing devices). The system 2300 also includes one or more server(s) 2320. The server(s)
2320 can also be hardware and/or software (e.g., threads, processes, computing devices). The servers 2320 can house
threads to perform transformations by employing the present invention, for example. One possible communication
between a client 2310 and a server 2320 can be in the form of a data packet adapted to be transmitted between two or
more computer processes. The system 2300 includes a communication framework 2340 that can be employed to facilitate
communications between the client(s) 2310 and the server(s) 2320. The client(s) 2310 are operably connected to one
or more client data store(s) 2350 that can be employed to store information local to the client(s) 2310. Similarly, the
server(s) 2320 are operably connected to one or more server data store(s) 2330 that can be employed to store information
local to the servers 2340.
[0062] With reference to FIG. 24, an exemplary environment 2410 for implementing various aspects of the invention
includes a computer 2412. The computer 2412 includes a processing unit 2414, a system memory 2416, and a system
bus 2418. The system bus 2418 couples system components including, but not limited to, the system memory 2416 to
the processing unit 2414. The processing unit 2414 can be any of various available processors. Dual microprocessors
and other multiprocessor architectures also can be employed as the processing unit 2414.
[0063] The system bus 2418 can be any of several types of bus structure(s) including the memory bus or memory
controller, a peripheral bus or external bus, and/or a local bus using any variety of available bus architectures including,
but not limited to, Industrial Standard Architecture (ISA), Micro-Channel Architecture (MSA), Extended ISA (EISA),
Intelligent Drive Electronics (IDE), VESA Local Bus (VLB), Peripheral Component Interconnect (PCI), Universal Serial
Bus (USB), Advanced Graphics Port (AGP), Personal Computer Memory Card International Association bus (PCMCIA),
and Small Computer Systems Interface (SCSI).
[0064] The system memory 2416 includes volatile memory 2420 and nonvolatile memory 2422. The basic input/output
system (BIOS), containing the basic routines to transfer information between elements within the computer 2412, such
as during start-up, is stored in nonvolatile memory 2422. By way of illustration, and not limitation, nonvolatile memory
2422 can include read only memory (ROM), programmable ROM (PROM), electrically programmable ROM (EPROM),
electrically erasable ROM (EEPROM), or flash memory. Volatile memory 2420 includes random access memory (RAM),
which acts as external cache memory. By way of illustration and not limitation, RAM is available in many forms such as
synchronous RAM (SRAM), dynamic RAM (DRAM), synchronous DRAM (SDRAM), double data rate SDRAM (DDR
SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM (DRRAM).
[0065] Computer 2412 also includes removable/non-removable, volatile/non-volatile computer storage media. Fig. 24
illustrates, for example a disk storage 2424. Disk storage 2424 includes, but is not limited to, devices like a magnetic
disk drive, floppy disk drive, tape drive, Jaz drive, Zip drive, LS-100 drive, flash memory card, or memory stick. In addition,
disk storage 2424 can include storage media separately or in combination with other storage media including, but not
limited to, an optical disk drive such as a compact disk ROM device (CD-ROM), CD recordable drive (CD-R Drive), CD
rewritable drive (CD-RW Drive) or a digital versatile disk ROM drive (DVD-ROM). To facilitate connection of the disk
storage devices 2424 to the system bus 2418, a removable or non-removable interface is typically used such as interface
2426.
[0066] It is to be appreciated that Fig. 24 describes software that acts as an intermediary between users and the basic
computer resources described in suitable operating environment 2410. Such software includes an operating system
2428. Operating system 2428, which can be stored on disk storage 2424, acts to control and allocate resources of the
computer system 2412. System applications 2430 take advantage of the management of resources by operating system
2428 through program modules 2432 and program data 2434 stored either in system memory 2416 or on disk storage
2424. It is to be appreciated that the present invention can be implemented with various operating systems or combinations
of operating systems.
[0067] A user enters commands or information into the computer 2412 through input device(s) 2436. Input devices
2436 include, but are not limited to, a pointing device such as a mouse, trackball, stylus, touch pad, keyboard, microphone,
joystick, game pad, satellite dish, scanner, TV tuner card, digital camera, digital video camera, web camera, and the
like. These and other input devices connect to the processing unit 2414 through the system bus 2418 via interface port(s)
2438. Interface port(s) 2438 include, for example, a serial port, a parallel port, a game port, and a universal serial bus
(USB). Output device(s) 2440 use some of the same type of ports as input device(s) 2436. Thus, for example, a USB
port may be used to provide input to computer 2412, and to output information from computer 2412 to an output device
2440. Output adapter 2442 is provided to illustrate that there are some output devices 2440 like monitors, speakers,
and printers, among other output devices 2440, which require special adapters. The output adapters 2442 include, by
way of illustration and not limitation, video and sound cards that provide a means of connection between the output
device 2440 and the system bus 2418. It should be noted that other devices and/or systems of devices provide both
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input and output capabilities such as remote computer(s) 2444.
[0068] Computer 2412 can operate in a networked environment using logical connections to one or more remote
computers, such as remote computer(s) 2444. The remote computer(s) 2444 can be a personal computer, a server, a
router, a network PC, a workstation, a microprocessor based appliance, a peer device or other common network node
and the like, and typically includes many or all of the elements described relative to computer 2412. For purposes of
brevity, only a memory storage device 2446 is illustrated with remote computer(s) 2444. Remote computer(s) 2444 is
logically connected to computer 2412 through a network interface 2448 and then physically connected via communication
connection 2450. Network interface 2448 encompasses communication networks such as local-area networks (LAN)
and wide-area networks (WAN). LAN technologies include Fiber Distributed Data Interface (FDDI), Copper Distributed
Data Interface (CDDI), Ethernet, Token Ring and the like. WAN technologies include, but are not limited to, point-to-
point links, circuit switching networks like Integrated Services Digital Networks (ISDN) and variations thereon, packet
switching networks, and Digital Subscriber Lines (DSL).
[0069] Communication connection(s) 2450 refers to the hardware/software employed to connect the network interface
2448 to the bus 2418. While communication connection 2450 is shown inside computer 2412, it can also be external to
computer 2412. The hardware/software necessary for connection to the network interface 2448 includes, for exemplary
purposes only, internal and external technologies such as, modems including regular telephone grade modems, cable
modems and DSL modems, ISDN adapters, and Ethernet cards.
[0070] What has been described above includes examples of the present invention. It is, of course, not possible to
describe every conceivable combination of components or methodologies for purposes of describing the present inven-
tion, but one of ordinary skill in the art may recognize that many further combinations and permutations of the present
invention are possible.
[0071] In particular and in regard to the various functions performed by the above described components, devices,
circuits, systems and the like, the terms (including a reference to a "means") used to describe such components are
intended to correspond, unless otherwise indicated, to any component which performs the specified function of the
described component (e.g., a functional equivalent), even though not structurally equivalent to the disclosed structure,
which performs the function in the herein illustrated exemplary aspects of the invention. In this regard, it will also be
recognized that the invention includes a system as well as a computer-readable medium having computer-executable
instructions for performing the acts and/or events of the various methods of the invention.
[0072] In addition, while a particular feature of the invention may have been disclosed with respect to only one of
several implementations, such feature may be combined with one or more other features of the other implementations
as may be desired and advantageous for any given or particular application. Furthermore, to the extent that the terms
"includes," and "including" and variants thereof are used in either the detailed description or the claims, these terms are
intended to be inclusive in a manner similar to the term "comprising."

Claims

1. A system that facilitates free form digital inking, comprising:

a pen-based microprocessor device (1210) that includes a graphical user interface; an annotation management
component (110, 210, 1220) that generates a zoomable inking region (520, 1610), for an underlying digital
document that is displayed on the graphical user interface of the pen-based microprocessor device, wherein
the zoomable inking region (520, 1610) provides a magnified view of the digital document below the zoomable
inking region; and
a navigation component (230) that provides algorithms that enable automatically re-sizing and/or re-positioning
the zoomable inking region (520, 1610) relative to the digital document as a user annotates the digital document,
where the automatic re-sizing and/or re-positioning is performed in response to the user annotating the document
near the edge of the zoomable inking region.

2. The system of claim 1, wherein the annotation management component (110, 210, 1220) is invoked to generate
the zoomable inking region (520, 1610) by identifying a point of interest on the digital document by at least one of
a manual and an automatic technique.

3. The system of claim 1, wherein the zoomable inking region (520, 1610), is generated in connection with animation
that makes it appear that. the zoomable inking region grows out of the digital document.

4. The system of claim 1, wherein the zoomable inking region (520, 1610) is generated to cover a subset of the digital
document such that the remaining document can be concurrently viewed.
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5. The system of claim 1, wherein the zoomable inking region (520, 1610), magnifies the portion of the digital document
within the zoomable inking region.

6. The system of claim 5, wherein the magnification factor is defined such that the user can ink at a similar size to the
text within the document.

7. The system of claim 1, wherein the zoomable inking region (520, 1610), is closed via one of a digital pen, a mouse,
a button and voice activation.

8. The system of claim 1, wherein annotations within the zoomable inking region (520, 1610) scale down with the
contexts of the zoomable inking region to a size proportional with the text within the digital document when the
zoomable inking region is closed.

9. The system of claim 1, wherein the navigation component employs one or more of a move zoomable inking region,
a move digital document and a create space technique to navigate through the digital document.

10. The system of claim 9, wherein the move zoomable inking region, move digital document and create space techniques
are based on a space-scale framework.

11. The system of claim 10, wherein the space-scale framework defines navigation via the following equation: Zc = O(1
- alpha) + Sc alpha , wherein Zc is a zoom center (560), O is a zoom origin (540), alpha is a scaling factor, and Sc
is a center (550) of a source window (530).

12. The system of claim 11, wherein the scaling factor is defined by: alpha = ¡Z¡ / ¡S¡, wherein ¡Z¡ is an absolute value
of the width of the zoomable inking region (520, 1610) and ¡S¡ is an absolute value of the width of the source window
(530).

13. The system of claim 1, wherein an orientation of the zoomable inking region (520, 1610) is determined via moving
a digital pen across the document in one of a right-to-left, a left-to-right, a top-to-bottom, and a bottom-to-top manner.

14. A method executed in a pen-based microprocessor-based device (1210) that includes a graphical user interface,
wherein the device provides a zoomable inking region (520, 1610) to a user to annotate digital documents with
digital ink, the method comprising:

generating, by an annotation management component (110, 210, 1220), the zoomable inking region (520, 1610);
scaling, by the annotation management component (110, 210, 1220) contents displayed in the zoomable inking
region to provide a magnified view of the digital document below the zoomable inking region; positioning, by a
navigation component (230), the zoomable inking region (520, 1610) over an area of interest; and automatically
re-sizing and/or re-positioning, by the navigation component (230), the zoomable inking region relative to the
digital document as the user is annotating the document, where the automatic re-sizing and/or re-positioning
is performed in response to the user annotating the document near the edge of the zoomable inking region.

15. The method of claim 14 further comprising scaling down the document contents with the annotations displayed in
the zoomable inking region (520, 1610) to a size in line with the text in the document being annotated when the
zoomable inking region is closed.

16. The method of claim 14 further comprising defining a location of the zoomable inking region (520, 1610) via indicating
a point in the document as zoom origin (540) for the zoomable inking region with at least one of a digital pen, a
button, a mouse and voice activation.

17. The method of claim 14 further comprising animating generation of the zoomable inking region (520, 1610) to create
an appearance that the zoomable inking region grows out of the document.

18. The method of claim 14 further comprising employing a space-scale technique to navigate the zoomable inking
region (520, 1610).

19. The method of claim 14 further comprising magnifying the zoomable inking region 520, 1610) such that the user
can add annotations that are similar in size to the text within the document displayed within the zoomable inking region.
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Patentansprüche

1. Ein System, das digitales Freiform-Zeichnen erleichtert, umfassend:

ein stiftbasiertes Mikroprozessorgerät mit grafischer Benutzeroberfläche;
eine Annotationsverwaltungskomponente (210), die einen zoombaren Schreibbereich (520) für ein zugrunde-
liegendes digitales Dokument erzeugt, wobei der zoombare Schreibbereich (520) eine vergrößerte Ansicht des
digitalen Dokuments unterhalb des zoombaren Schreibbereichs bereitstellt; und
eine Navigationskomponente (230), die Algorithmen zur Verfügung stellt, die eine automatische Größenände-
rung und/oder Neupositionierung des zoombaren Schreibbereichs (520) relativ zu dem digitalen Dokument
ermöglichen, während ein Benutzer das digitale Dokument mit Annotationen versieht, wobei die automatische
Größenänderung und/oder Neupositionierung als Reaktion auf das Annotieren des Dokuments durch den Be-
nutzer in der Nähe des Randes des zoombaren Schreibbereichs ausgeführt wird.

2. System nach Anspruch 1, wobei die Annotationsverwaltungskomponente (210) aufgerufen wird, um den zoombaren
Schreibbereichs (520) zu erzeugen, indem ein Punkt von Interesse auf dem digitalen Dokument mittels einer ma-
nuellen und/oder einer automatischen Methode identifiziert wird.

3. System nach Anspruch 1, wobei der zoombare Schreibbereich (520) in Verbindung mit einer Animation erzeugt
wird, die den Eindruck erweckt, dass der zoombare Schreibbereich aus dem digitalen Dokument herauswächst.

4. System gemäß Anspruch 1, wobei der zoombare Schreibbereich (520) erzeugt wird, um einen Teilbereich des
digitalen Dokuments so abzudecken, dass das verbleibende Dokument gleichzeitig betrachtet werden kann.

5. System gemäß Anspruch 1, wobei der zoombare Schreibbereich (520) den Teil des digitalen Dokuments innerhalb
des zoombaren Schreibbereichs vergrößert.

6. System gemäß Anspruch 5, wobei der Vergrößerungsfaktor so definiert ist, dass der Benutzer in einer ähnlichen
Größe wie der Text innerhalb des Dokuments schreiben kann.

7. System gemäß Anspruch 1, wobei der zoombare Schreibbereich (520) mittels eines digitalen Stifts, einer Maus,
eines Buttons oder Sprachaktivierung geschlossen wird.

8. System gemäß Anspruch 1, wobei Annotationen innerhalb des zoombaren Schreibbereichs (520) mit den Kontexten
des zoombaren Schreibbereichs (520) Farbbereichs auf eine Größe verkleinert werden, die proportional zum Text
innerhalb des digitalen Dokuments ist, wenn der zoombare Farbbereich geschlossen ist..

9. System gemäß Anspruch 1, wobei die Navigationskomponente eine Methode zum Bewegen des zoombaren
Schreibbereichs und/oder eine Methode zum Bewegen des digitalen Dokuments und/oder eine Methode zum Er-
stellen von Raum verwendet, um durch das digitale Dokument zu navigieren.

10. System gemäß Anspruch 9, wobei die Methode zum Bewegen des zoombaren Schreibbereichs, die Methode zum
Bewegen des digitalen Dokuments und die Methode zum Erstellen von Raum auf einem Raumskalengerüst basieren.

11. System gemäß Anspruch 10, wobei das Raumskalengerüst Navigation mittels der folgenden Gleichung definiert:
Zc = O(1 - alpha) + Sc alpha, wobei Zc ein Zoomzentrum (560), O ein Zoomursprung (540), alpha ein Skalierungs-
faktor, und Sc ein Bildschirmmittelpunkt ist.

12. System gemäß Anspruch 11, wobei der Skalierungsfaktor definiert ist durch: alpha = ¡Z¡ / ¡S¡, wobei ¡Z¡ ein absoluter
Wert eines Zoombereichs (520) und ¡S¡ ein absoluter Wert eines Quellfensters ist.

13. System gemäß Anspruch 1, wobei eine Ausrichtung des zoombaren Schreibbereichs (520) mittels Bewegen eines
digitalen Stifts über das Dokument von rechts nach links, von links nach rechts, von oben nach unten, oder von
unten nach oben bestimmt wird.

14. Verfahren in einer stiftbasierten mikroprozessorgesteuerten Vorrichtung, welche einem Benutzer einen zoombaren
Schreibbereich (520) zur Verfügung stellt, um digitale Dokumente mit digitaler Tinte zu annotieren, umfassend:
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Erzeugen des zoombaren Schreibbereichs durch eine Annotationsverwaltungskomponente (210); Skalieren
von Inhalten, die im zoombaren Schreibbereich angezeigt werden, um eine vergrößerte Ansicht des digitalen
Dokuments unterhalb des zoombaren Schreibbereichs zu ermöglichen durch die Annotationsverwaltungskom-
ponente (210);
Positionieren des zoombaren Scheibbereichs über einem Bereich von Interesse durch eine Navigationskomp-
onente (230); und
Automatischem Ändern der Größe und/oder Neupositionieren des zoombaren Schreibbereichs relativ zu dem
digitalen Dokument während der Benutzer das Dokument annotiert durch die Navigationskomponente (230),
wobei das automatische Ändern der Größe und/oder Neupositionieren als Reaktion auf das Annotieren des
Dokuments durch den Benutzer in der Nähe des Randes des zoombaren Schreibbereichs ausgeführt wird.

15. Verfahren gemäß Anspruch 14, weiterhin umfassend das proportionale Verkleinern des Dokumenteninhalts mit den
in dem Schreibbereich angezeigten Annotationen auf eine Größe, die dem Text des Dokuments, welches annotiert
wird, entspricht, wenn der zoombare Schreibbereich geschlossen ist.

16. Verfahren gemäß Anspruch 14, weiterhin umfassend das Definieren einer Stelle des zoombaren Schreibbereichs
durch Anzeigen eines Punktes im Dokument als Ursprung (540) für den zoombaren Schreibbereich mittels eines
digitalen Stiftes und/oder eines Buttons und/oder einer Maus und/oder einer Sprachaktivierung.

17. Verfahren gemäß Anspruch 14, weiterhin umfassend die animierte Erzeugung des zoombaren Schreibbereichs
(520) um den Eindruck zu erwecken, dass der zoombare Schreibbereich aus dem Dokument herauswächst.

18. Verfahren gemäß Anspruch 14, weiterhin umfassend das Verwenden einer Raumskalenmethode zum Navigieren
im zoombaren Schreibbereich (520).

19. Verfahren gemäß Anspruch 14, weiterhin umfassend das Vergrößern des zoombaren Schreibbereichs (520) derart,
dass der Benutzer Annotationen hinzufügen kann, die in der Größe dem Text des Dokuments ähnlich sind, das
innerhalb des zoombaren Schreibbereichs dargestellt wird.

Revendications

1. Système pour faciliter l’écriture de forme libre avec de l’encre numérique, comprenant :

un dispositif microprocesseur à stylo (1210) qui comprend une interface utilisateur graphique;
un composant de gestion d’annotation (110,210,1220) qui génère une zone zoomable d’écriture avec de l’encre
numérique (520, 1610) pour un document numérique sous-jacent qui est affiché à l’interface utilisateur graphique
du dispositif microprocesseur à stylo,
dans lequel la zone zoomable d’écriture avec de l’encre numérique (520, 1610) fournit une vue agrandie du
document numérique sous la zone zoomable d’écriture avec de l’encre numérique; et
un composant de navigation (230) qui fournit des algorithmes qui permettent automatiquement de redimen-
sionner et/ou de repositionner la nouveau la zone zoomable d’écriture avec de l’encre numérique (520,1610)
par rapport au document numérique tandis qu’un utilisateur annote le document numérique, où le redimension-
nement et/ou le repositionnement sont effectués en réponse à l’annotation, par l’utilisateur, du document à
proximité du bord de la zone zoomable d’écriture avec de l’encre numérique.

2. Système selon la revendication 1, dans lequel le composant de gestion d’annotation (110, 210, 1220) est invoqué
pour générer la zone zoomable d’écriture avec de l’encre numérique (520, 1610) en identifiant un point d’intérêt sur
le document numérique en utilisant au moins une technique manuelle ou une technique automatique.

3. Système selon la revendication 1, dans lequel la zone zoomable d’écriture avec de l’encre numérique (520, 1610)
est générée en connexion avec l’animation qui montre que la zone zoomable d’écriture avec de l’encre numérique
sort du document numérique.

4. Système selon la revendication 1, dans lequel la zone zoomable d’écriture avec de l’encre numérique (520,1610)
est générée pour recouvrir un sous-ensemble du document numérique de façon à visionner en même temps le
reste du document.
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5. Système selon la revendication 1, dans lequel la zone zoomable d’écriture avec de l’encre numérique (520,1610)
amplifie la partie du document numérique dans les limites de la zone zoomable d’écriture avec de l’encre numérique.

6. Système selon la revendication 5, dans lequel le facteur de grossissement est défini de telle sorte que l’utilisateur
puisse écrire avec de l’encre d’une taille similaire au texte dans le document.

7. Système selon la revendication 1, dans lequel la zone zoomable d’écriture avec de l’encre numérique (520, 1610)
est refermée par l’intermédiaire d’un élément comme un stylo numérique, une souris, un bouton et une activation
vocale.

8. Système selon la revendication 1, dans lequel la taille des annotations dans la zone zoomable d’écriture avec de
l’encre numérique (520, 1610) diminue avec les contextes de la zone zoomable d’écriture avec de l’encre numérique
jusqu’à une taille proportionnelle au texte contenu dans le document numérique lorsque l’on referme la zone zoo-
mable d’écriture avec de l’encre numérique.

9. Système selon la revendication 1, dans lequel le composant de navigation emploie un ou plusieurs éléments parmi
une technique de déplacement zone d’encrage zoomable, une technique de déplacement d’un document numérique
et une technique de création d’espace pour naviguer dans le document numérique.

10. Système selon la revendication 9, dans lequel les techniques de déplacement de zone zoomable d’écriture avec
de l’encre numérique, de déplacement de document numérique et de création d’espace reposent sur un cadre de
mise à l’échelle de l’espace.

11. Système selon la revendication 10, dans lequel le cadre de mise à l’échelle de l’espace définit la navigation à l’aide
de l’équation suivante: Zc = O(1-alpha) + Sc alpha, dans lequel Zc est un centre de zoom (560), est une origine de
zoom (540), alpha est un facteur de mise à l’échelle, et Sc est un centre (550) d’une fenêtre source (530).

12. Système selon la revendication 11, dans lequel le facteur de mise à l’échelle est défini par: alpha = IZI / |S|,
où |Z| est une valeur absolue de la largeur de la zone zoomable d’écriture avec de l’encre numérique (520, 1610)
et |S| est une valeur absolue de la largeur de la fenêtre source (530).

13. Système selon la revendication 1, dans lequel une orientation de la zone zoomable d’écriture avec de l’encre
numérique (520, 1610) est déterminée par le déplacement d’un stylo numérique sur le document de l’une des quatre
manières suivantes: de droite à gauche, de gauche à droite, de haut en bas et de bas en haut.

14. Procédé exécuté dans un dispositif microprocesseur à stylo (1210) qui inclut une interface utilisateur graphique,
dans lequel le dispositif fournit une zone zoomable d’écriture avec de l’encre numérique (520, 1610) à un utilisateur
pour annoter des documents numériques avec de l’encre numérique, le procédé consistant à:

générer, par un composant de gestion d’annotation (110, 210, 1220), la zone zoomable d’écriture avec de
l’encre numérique (520, 1610);
mettre à l’échelle, par le composant de gestion d’annotation (110, 210, 1220) du contenu affiché dans la zone
zoomable d’écriture avec de l’encre numérique pour fournir une vue agrandie du document numérique sous la
zone zoomable d’écriture avec de l’encre numérique;
positionner, par un composant de navigation (230), la zone zoomable d’écriture avec de l’encre numérique
(520,1610) sur une zone d’intérêt; et
automatiquement redimensionner et/ou repositionner, par le composant de navigation (230), la zone zoomable
d’écriture avec de l’encre numérique par rapport au document numérique tandis que l’utilisateur annote le
document, où le redimensionnement et/ou le repositionnement automatiques sont effectués en réponse à l’an-
notation, par l’utilisateur, du document à proximité du bord de la zone zoomable d’écriture avec de l’encre
numérique.

15. Procédé selon la revendication 14, comprenant en outre la mise à l’échelle du contenu du document avec les
annotations affichées dans la zone zoomable d’écriture avec de l’encre numérique (520,1610) pour l’harmoniser
avec la taille du texte dans le document en cours d’annotation lorsque l’on referme la zone zoomable d’écriture
avec de l’encre numérique.

16. Procédé selon la revendication 14, comprenant en outre la définition d’un emplacement de la zone zoomable
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d’écriture avec de l’encre numérique (520, 1610) en indiquant un point dans le document comme origine du zoom
(540) pour la zone zoomable d’écriture avec de l’encre numérique avec au moins un stylo numérique, un bouton,
une souris et une activation vocale.

17. Procédé selon la revendication 14, comprenant en outre l’animation de la génération de la zone zoomable d’écriture
avec de l’encre numérique (520,1610) pour donner l’impression que la zone zoomable d’écriture avec de l’encre
numérique sort du document.

18. Procédé selon la revendication 14 comprenant en outre l’utilisation d’une technique de mise à l’échelle de l’espace
pour naviguer dans la zone zoomable d’écriture avec de l’encre numérique (520,1610).

19. Procédé selon la revendication 14, comprenant en outre le grossissement de la zone zoomable d’écriture avec de
l’encre numérique (520,1610)
de telle sorte que l’utilisateur peut ajouter des annotations de taille similaire au texte dans le document affiché dans
la zone zoomable d’écriture avec de l’encre numérique.
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