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A user Interface can display electronic Ink In one section of a display device and corresponding recognized or converted text In
another section of the display device that was generated from a electronic ink recognition system. Each page of electronic Ink
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(57) Abréege(suite)/Abstract(continued):

Ink can be displayed only with its corresponding page of converted or recognized text until a command or message IS recelved
that editing of the converted or recognized text has been completed. Once the command or message Is received that editing of
the converted or recognized text has been completed, then the link between an electronic Ink page and its corresponding
converted text page Is broken. This means that the converted text page can now be saved independently of its corresponding
electronic Ink page.
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METHOD AND SYSTEM FOR DISPLAYING AND LINKING INK OBJECTS WITH
RECOGNIZED TEXT AND OBJECTS

Abstract of the Disclosure

A user interface can display electronic ink in one section of a display device and
corresponding recognized or converted text in another section of the display device that
was generated from a electronic ink recognition system. Each page of electronic ink and
each corresponding page of converted or recognized text are linked to one another. In
other words, each page of electronic ink can be displayed only with its corresponding
page of converted or recognized text until a command or message 1s received that editing
of the converted or recognized text has been completed. Once the command or message
is received that editing of the converted or recognized text has been completed, then the
link between an electronic ink page and its corresponding converted text page is broken.

This means that the converted text page can now be saved independently of its

corresponding electronic ink page.

K&S Docket: 06576-105080
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METHOD AND SYSTEM FOR DISPLAYING AND LINKING INK OBJECTS WITH
RECOGNIZED TEXT AND OBJECTS

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

This patent application 1s related to the following co-pending non-provisional
patent applications: U.S. Patent Application Serial No. 09/852,799 filed on May 11, 2001,
entitled “Serial Storage of Ink and Its Properties” and U.S. Patent Application Serial No.
09/430,150 filed on October 29, 1999, entitled “Umversal File Format for Digital Rich
Ink Data.” Both related applications are assigned to the Microsoft Corporation.

This patent application is also related to the following non-provisional patent
applications: U.S. Patent Application Serial No. , entitled “Writing Guide
for a Free-Form Document Editor”, having attorney docket number 06576.105073; U.S.
Patent Application Serial No. , entitled “Method and System for Editing
Electronic Ink”, having attorney docket number 06576.105074; U.S. Patent Application
Serial No. , entitled “Method and System for Selecting Objects on a
Display Device”, having attorney docket number 06576.105075; U.S. Patent Application
Serial No. , entitled “Resolving Document Object Collisions”, having
attorney docket number 06576.105076; U.S. Patent Application Serial No.

. entitled “Space Management for Electronic Documents”, having
attorney docket number 06576.105077; U.S. Patent Application Serial No.

, entitled “System and Method for Automatically Recognizing Electronic
Handwriting in an Electronic Document and Converting to Text”, having attorney docket
number 06576.105078; and U.S. Patent Application Serial No. , entitled
“Method and System for Designating Data Objects with Designation Tools”, having
attorney docket number 06576.105079. These applications and the application herein are
all being filed on the same date, June 28, 2002, and are assigned to the Microsoft

Corporation. All of the aforementioned applications are hereby incorporated by

reference.
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TECHNICAL FIELD

The present invention relates to editing electronic documents and more

specifically relates to a user interface for editing text in an electronic document that was

converted from electronic ink.

BACKGROUND OF THE INVENTION

One of the simplest methods of recording and communicating information is the
traditional method of writing the information down on a piece of paper with a writing
instrument such as a pen. Writing information by hand on a piece ot paper is inexpensive
and can be done quickly and easily with little preparation. The traditional method is also
flexible in that a writer can generally write in any format anywhere on the page. One of
the limitations with handwritten work 1s that it is not easily manipulated or transferred to
other contexts. In other words, changing or transferring a piece of handwritten text
typically requires rewriting the text on another medium.

With the widespread use of personal computers, textual information often is
recorded using word processing software running on a personal computer. The advantage
of such electronic methods for recording information is that the information can be easily
stored and transferred to other remote computing devices and electronic media. Such
electronically recorded text can also be easily corrected, modified, and manipulated in a
variety of different ways.

Typical computer systems, especially computer systems using graphical user
interface (GUI) systems such as Microsoft WINDOWS, are optimized for accepting user
input from one or more discrete input devices. Common input devices include a
keyboard for entering text and a pointing device, such as a mouse with one or more
buttons, for controlling the user interface. The keyboard and mouse interface facilitates
creation and modification of electronic documents including text, spreadsheets, database
fields, drawings, and photos.

One of the limitations with conventional GUI systems 1s that a user must generally
type the text they are entering into the personal computer using the keyboard. Entering

text using a keyboard is generally slower and more cumbersome than handwriting.
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Although recent advances have been made in reducing the size of personal computers,
they are still not as portable and easily accessible as traditional paper and pen.
Furthermore, traditional pen and paper provide the user with considerable flexibility for
editing a document, recording notes in the margin, and drawing figures and shapes. In
some instances, a user may prefer to use a pen to mark-up a document rather than review
the document on-screen because of the ability to freely make notes outside of the confines
of the keyboard and mouse intertace.

To address the shortcomings of traditional keyboard and mouse interfaces, there
have been various attempts to create an electronic tablet that can record handwriting.
Such electronic tablets typically comprise a screen and a handheld device that is similar to
a pen (also referred to as a stylus). A user can manipulate the pen to write on the
electronic tablet in a manner similar to the use of traditional pen and paper. The
electronic tablet can “read” the strokes of the user’s handwriting with the handheld device
and render the handwriting in electronic form on the tablet’s screen and/or the computer’s
display as “electronic ink”. This electronic tablet approach can be employed in a variety
of ways including, on a personal computer and on a handheld computing device.

Recently, other computer systems have been developed that provide for more
sophisticated creation and manipulation of electronic ink. For example, some
conventional software applications permit one to add electronic ink to a document. The
software applications store the ink and provide it to a user when requested. Other
applications (for example, drawing applications associated with the Palm and PocketPC
operating systems) permit the capture and storage of drawings. These drawings include
other properties associated with the ink strokes used to make up the drawings. For
instance, line width and color may be stored with the ink. One goal of these systems is to
replicate the look and feel of physical ink being applied to a piece of paper.

Replicating the look and feel of physical ink requires computer systems that work
with electronic ink to handle this electronic ink differently than traditional electronic text
and images that can be displayed on a display device. Unlike word processors that handle
only one or two types of page objects such as text and images, computer systems that
work with electronic ink usually need to handle multiple types of page objects that can

include bit map images, drawing objects, and outline objects. Each outline object can
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include one or more nodes where each node can include at least one of text, a picture, and
an ink object.

While conventional computer systems have the capability to handle electronic ink,
conventional computer systems have very limited electronic ink conversion systems that
recognize the electronic ink and covert it into text. The limitations of the conventional
electronic ink conversion systems usually 1s apparent in the text editors. Correcting text
that was converted from electronic ink can be very difficult and time consuming with the
conventional art. Specifically, if multiple pages of electronic ink are converted at the
same time, the converted text editor works in a modal fashion. This means, that upon
starting the text editor of the conventional art, the editing process cannot be stopped until
all pages have been corrected. Also, temporary exiting from the editing process is not
permitted. This means that if only a few pages out of a plurality of pages were desired to
be corrected, fewer pages less than the plurality of pages cannot be processed.

Another problem with conventional computer systems is that they seldom provide
a way to assist in the correction of words converted from electronic ink. In other words,
the conventional art will typically rely on the user to discover any discrepancies or
conversion errors between the electronic ink and the converted text. Also the
conventional art to does not provide a convenient and user friendly way to split words
that have been 1inadvertently combined by the ink recognition system:.

Another shortfall of conventional computer systems is that text editors do not
provide adequate assistance to the user. In other words, conventional computer systems
the convert electronic ink to text usually do not offer a ranked order of recommendations
for misspelled words or new words that may not be part of a computer system's
dictionary.

Accordingly there is a need in the art for a method and system for editing text
converted from electronic ink that permits suspension of action or exiting from the system
as needed prior to completion of the editing process. There 1s also a need in the art that
permits completion of an editing process even if only a few pages of a plurality of pages
have been edited. Another need exists in the art for a method and system that permits
storage of text pages as the editing for each text page 1s completed. A further need exists

in the art for a method and system that can provide logical and ranked recommendations
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for words that are difficult to convert to text from electronic ink. Another need exists in
the art for a method and system that permits selection of a break point in a group of words

that have been inadvertently combined by an ink conversion system.

SUMMARY OF THE INVENTION

The present invention provides an efficient way to edit text that can be converted
from recognized electronic ink. More specifically, a user interface can display electronic
ink in one section of a display device and corresponding recognized or converted text in
another section of the display device that was generated from a electronic ink recognition
system. The converted or recognized text can be easily compared to the electronic ink to
detect any ink conversion errors if ink conversion errors are present. The amount of data
displayed in each section on the display device can be a page. However, in some
instances, depending upon the size of the electronic ink, the font size of the converted
text, and the size of the display device, whole pages may or may not be displayable. In
such cases where whole pages cannot be displayed for both the converted text and
electronic ink, scrollable pages for the electronic ink section and the converted text page
section can be displayed by the user interface.

When a word is selected in the text section displayed on the user interface, the
user interface can identify through mechanisms such as highlighting the corresponding
electronic ink word. The term, "selected” or "select" can mean marking or identifying an
object displayed on a display device for a later operation. Similarly, when a word in the
electronic ink section 1s selected, the user interface can identify through highlighting the
corresponding converted text.

According to one inventive aspect of the present invention, each page of
electronic ink and each corresponding page of converted or recognized text are linked to
one another. In other words, each page of electronic ink can be displayed only with its
corresponding page of converted or recognized text until a command or message is
received that editing of the converted or recognized text has been completed. Once the
command or message is received that editing of the converted or recognized text has been

completed, then the link between an electronic ink page and its corresponding converted
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text page is broken. This means that the converted text page can now be saved
independently of its corresponding electronic ink page.

Another inventive aspect of the present invention is that editing of linked pages
can be completed individually if a set of electronic ink pages have been converted. This
means that when editing of a single electronic ink page and its corresponding converted
text has been completed, the converted text can be saved separate from its corresponding
electronic ink as well as separate from the remaining converted text pages that have not
been edited.

According to another inventive aspect, the user interface can be stopped or
interrupted at any time. This means, for one example, that 1f several pages of converted
text and electronic ink have been edited and indicated as completed, the user interface can
allow the storage of the converted text pages separate from pages that have not been
edited to permit access to other programs. Unlike conventional electronic ink conversion
systems, the present invention 1s not modal meaning that a user 1s not forced to complete
editing of electronic ink before access is permitted to other programs. The present
invention is flexible and permits editing of as few or as many linked pages as is desired.
In this way, a user can return to editing a set of linked pages to the same point where
editing of the linked pages was previously stopped.

According to another exemplary inventive aspect of the invention, a menu
comprising recommendations for converted text can be displayed upon selecting a word
in the converted text section of the user interface. More specifically, according to one
exemplary embodiment, upon selecting a word in the converted text and "rnight-clicking" a
screen pointing device such as a mouse, the user interface can display a menu of alternate
spellings of the converted text word that correspond with recommendations made by the
electronic ink recognition system when it converted the text. The list of alternate words
can be ranked by the ink recognition system in order to increase the chance that lower
ranked words from the list are closer to the correct electronic ink word that was being
converted.

According to another alternate exemplary aspect of the present invention, the user
interface can display a splitting mechanism that permits a user to split up converted text

that may have been inadvertently grouped together as a single word. Stated differently,
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the present invention receives user input as to the location of the break between words

when the grouped text should have been recognized as two or more words.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram illustrating an exemplary operating environment for
implementation of various embodiments of the present invention.

Fig. 2 is a block diagram depicting the primary functional components of an
exemplary free-form document editor and related input devices.

Fig. 3 is an exemplary display screen that illustrates how words in a text section
are highlighted to correspond with the words that are highlighted in an electronic ink
section of a user interface according to one exemplary embodiment of the present
invention.

Fig. 4 is an exemplary display screen that illustrates a menu comprising
recommendations for converted text according to one exemplary embodiment of the
present invention.

Fig. 5 is an exemplary display screen that 1llustrates an exemplary splitting
mechanism that permits the separation or breaking up of converted text according to an

exemplary embodiment of the present invention.

Fig. 6 is an exemplary display screen that illustrates how the converted text
illustrated in Fig. 5 has been split apart according to an exemplary embodiment of the
present invention.

Fig. 7 is an exemplary display screen that illustrates a page of converted text that
is unlinked from its corresponding page of electronic ink according to one exemplary

embodiment of the present invention.

Fig. 8 is a functional block diagram illustrating the link between a page of
electronic ink and a page of converted text according to one exemplary embodiment of
the present invention.

Fig. 9 is a functional block diagram illustrating the hierarchy of the different types
of page objects that can be present on a display device according to one exemplary

embodiment of the present invention.
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Fig. 10 is a functional block diagram illustrating an exemplary mapping structure
that can exist between a page of electronic ink and a page of converted text according to
one exemplary embodiment of the present invention.

Fig. 11 is a logic flow diagram illustrating an overview of an exemplary process
for displaying and linking creations with recognized text and objects according to one
exemplary embodiment of the present invention.

Fig. 12 is a logic flow diagram that is a continuation of logic flow diagram
illustrated in Fig. 11 of the overview of the exemplary process according to one
exemplary embodiment of the present invention.

Fig. 13 is a logic flow diagram illustrating a submethod for identifying
corresponding ink or corresponding text that 1s part of the logic flow diagram illustrated
in Fig. 11 according to an exemplary embodiment of the present invention.

Fig. 14 is a logic flow diagram illustrating another submethod for displaying a
menu comprising a ranked list of alternate words that is part of the logic flow diagram

illustrated in Fig. 11 according to one exemplary embodiment of the present invention.

Detailed Description of Exemplary Embodiments

A user interface can display electronic ink in one section of a display device and
corresponding recognized or converted text in another section of the display device that
was generated from a electronic ink recognition system. Each page of electronic ink and
each corresponding page of converted or recognized text are linked to one another. In
other words, each page of electronic ink can be displayed only with its corresponding
page of converted or recognized text until a command or message 1s received that editing
of the converted or recognized text has been completed. Once the command or message
is received that editing of the converted or recognized text has been completed, then the
link between an electronic ink page and its corresponding converted text page is broken.
This means that the converted text page can now be saved independently of its

corresponding electronic ink page. This allows pages to be saved and converted as they

are edited.
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An Exemplary Operating Environment

Exemplary embodiments of the present invention will hereinafter be described
with reference to the drawings, in which like numerals represent like elements throughout
the several figures. Fig. 1 illustrates an exemplary operating environment for
implementation of the present invention. The exemplary operating environment includes
a general-purpose computing device in the form of a conventional personal computer 120.
Generally, the personal computer 120 includes a processing unit 121, a system memory
122, and a system bus 123 that couples various system components including the system
memory 122 to the processing unit 121, The system bus 123 may be any of several types
of bus structures including a memory bus or memory controller, a peripheral bus, and a
local bus using any of a variety of bus architectures. The system memory includes a read-
only memory (ROM) 124 and a random access memory (RAM) 125. A basic
input/output system (BIOS) 126, containing the basic routines that help to transfer
information between elements within personal computer 120, such as during start-up, is
stored in ROM 124.

Personal computer 120 further includes a hard disk dnive 127 for reading from and
writing to a hard disk, not shown, a magnetic disk drive 128 for reading from or writing
to a removable magnetic disk 129, and an optical disk drive 130 for reading from or
writing to a removable optical disk 131 such as a CD-ROM or other optical media. Hard
disk drive 127, magnetic disk drive 128, and optical disk drive 130 are connected to
system bus 123 by a hard disk drive interface 132, a magnetic disk drive interface 133,
and an optical disk drive interface 134, respectively. Although the exemplary

environment described herein employs hard disk 127, removable magnetic disk 129, and

- removable optical disk 131, it should be appreciated by those skilled in the art that other

types of computer readable media which can store data that is accessible by a computer,
such as magnetic cassettes, flash memory cards, digital video disks, Bernoull cartridges,
RAMs, ROMs, and the like, may also be used in the exemplary operating environment.
The drives and their associated computer readable media provide nonvolatile storage of

computer-executable instructions, data structures, program modules, and other data for

personal computer 120.
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A number of program modules may be stored on hard disk 127, magnetic disk
129, optical disk 131, ROM 124, or RAM 125, including an operating system 135, a
document editor 136, a space management module 138, and an electronic document 139.
Program modules include routines, sub-routines, programs, objects, components, data
structures, etc., which perform particular tasks or implement particular abstract data
types. Aspects of the present invention may be implemented in the form of a ink
processing module 225 that can operate in concert with a stylus and ink module 228 to
edit an electronic document 139.

A user may enter commands and information into personal computer 120 through
input devices, such as a keyboard 140 and a pointing device 142. Pointing devices may
include a mouse, a trackball, and an electronic pen that can be used in conjunction with an
electronic tablet. Other input devices (not shown) may include a microphone, joystick,
game pad, satellite dish, scanner, or the like. These and other input devices are often
connected to processing unit 122 through a serial port interface 146 that is coupled to the
system bus 123, but may be connected by other interfaces, such as a parallel port, game
port, a universal serial bus (USB), or the like. A display device 147 may also be
connected to system bus 123 via an interface, such as a video adapter 148. In addition to
the monitor, personal computers typically include other peripheral output devices (not
shown), such as speakers and printers.

The personal computer 120 may operate in a networked environment using logical
connections to one or more remote computers 149. Remote computer 149 may be
another personal computer, a server, a client, a router, a network PC, a peer device, or
other common network node. While a remote computer 149 typically includes many or
all of the elements described above relative to the personal computer 120, only a memory
storage device 150 has been illustrated in the Figure. The logical connections depicted in
the Figure include a local area network (LAN) 151 and a wide area network (WAN) 1352.
Such networking environments are commonplace in offices, enterprise-wide computer
networks, intranets, and the Internet.

When used in a LAN networking environment, the personal computer 120 1s often
connected to the local area network 151 through a network interface or adapter 153.

When used in a WAN networking environment, the personal computer 120 typically

10
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includes a modem 154 or other means for establishing communications over WAN 152,
such as the Internet. Modem 154, which may be internal or external, is connected to
system bus 123 via serial port interface 146. In a networked environment, program
modules depicted relative to personal computer 120, or portions thereof, may be stored in
the remote memory storage device 150. It will be appreciated that the network
connections shown are exemplary and other means of establishing a communications link
between the computers may be used.

Moreover, those skilled in the art will appreciate that the present invention may be
implemented in other computer system configurations, including hand-held devices,
multiprocessor systems, microprocessor based or programmable consumer electronics,
network person computers, minicomputers, mainframe computers, and the like. The
invention may also be practiced in distributed computing environments, where tasks are
performed by remote processing devices that are linked through a communications
network. In a distributed computing environment, program modules may be located in

both local and remote memory storage devices.

Referring to FIG. 2, an exemplary qrchitecture 200 1s 1llustrated for editing
electronic ink in accordance with an embodiment of the present invention. FIG. 2 shows
typical hardware and software components used in operating the invention from a
functional perspective. Conventional input devices are represented by the keyboard 260
and the pointing device (mouse) 265. A user can enter commands and information into
the computer 20 using the input devices. Other input devices (not shown) may include a
microphone, joystick, game pad, satellite dish, and scanner. A conventional output
device, such as monitor 270, is used to display information from the computer 20. Other
output devices (not shown) can include a printer or speaker. Other hardware componeﬁts
shown in FIG. 2 include an electronic tablet 250 and an accompanying stylus 255. The
tablet 250 and stylus 255 are used to input handwriting strokes which are converted to
collections of data that can be represented as electronic ink. The electronic ink may be
incorporated into an electronic document 220 and may be displayed on either the
electronic tablet 250, the monitor 270, or both. Although the electronic tablet 250 and the
monitor 270 are illustrated as being distinct, in the preferred embodiment they are either

coupled or form a single component. The joint tablet/monitor component has the ability

11
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to display information and receive input from the stylus 255. Also shown among the
hardware components is a conventional electronic storage device 245 such as a hard drive
or RAM.

In the representative architecture 200 all of the hardware components are coupled
to an ink processing software module 225. It should be understood by those skilled in the
art that FIG. 2 i1s merely representative and that in practice the hardware components
typically are coupled to the elements shown in FIG. 1. The ink processing module 225 is
operable for receiving data from the electronic tablet 250 and/or the stylus 255 and
rendering that data as electronic ink. In the preferred and exemplary embodiment
embodiment, the ink processing module 225 is a collection of software modules that
perform different tasks for rendering handwriting strokes as electronic ink. For example,
the stylus and ink module 228 can receive data describing the positions and angles of the
stylus for a series of handwriting strokes. The stylus and ink module 228 can interpret the
data for rendering electronic ink. Other software modules, such as a gesture recognizer
230 and word recognizer 235 can be designed to 1dentify certain handwriting strokes and
assign them a particular significance. For example, certain gestures such as a cross-out
may be recognized and associated with other editing processes. The ink processing
module 225 can also include an erasing functions module 240 for removing electronic ink
that has been previously rendered.

Although ink processing modules are known in the art and necessary for an
electronic tablet to function, what is needed is a document editing module, such as the
one shown in FIG. 2, that enhances the performance of an electronic tablet. Specifically,
document editing module 205 facilitates the mantpulation of electronic ink so that a user
can create and manipulate an electronic document 220 with greater ease and
sophistication. The document editing module 205 typically comprises a collection of
software modules for controlling and manipulating electronic ink rendered on the monitor
270. For example, a parsing module 210 can be used to 1dentify handwriting strokes that
are selected by the user for editing. Selected strokes may by highlighted or shaded to
assist the user in identifying which strokes are to be edited. A classifier module 215 can
identify certain handwriting strokes as being part of a word or drawing. Software

modules such as the layout module 216 and the insert space module 217 can be designed

12
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to control how electronic ink 1s rendered and moved. Other modules can include a
selection manager 280, a context menu manager 285, a miew view manager 290, a text
input manager 295, and a user Interface language input processor 297. The selection
manager 280 can monitor how converted text or electronic ink is selected for editing by
the user. The context menu manager 285 can monitor the selection of a list of alternate
words that can be displayed when a user edits a word in converted text. The miew view
manager 285 can render the user interface comprising a display screen that has page of
converted text linked to a page of corresponding electronic ink. The text input manager
295 can operate as an interface for a user interface language input processor 297 that uses
language rules to assist in the recognition of words through context.

The modules shown in FIG. 2 are representative and those skilled in the art should
understand that other modules may also be part of or coupled to the document editing
module 205. For example, the document editing module 205 may also work with a rich
edit module 275 that provides added functionality such as monitoring and controlling the

selection of text and word wrapping.

The present invention includes multiple computer programs which embodies the
functions described herein and illustrated in the exemplary display screens and the
appended flow chart. However, it should be apparent that there could be many different
ways of implementing the invention in computer programming, and the invention should
not be construed as limited to any one set of computer program instructions. Further, a
skilled programmer would be able to write such a computer program to implement the
disclosed invention without difficulty based on the exemplary display screens and flow
charts and associated description in the application text, for example. Therefore,
disclosure of a particular set of program code instructions 1s not considered necessary for
an adequate understanding how to make and use the invention. The inventive
functionality of the claimed computer program will be explained in more detail in the

following description in conjunction with the remaining Figures 1llustrating the functions
and program flow.

Referring now to Fig. 3, exemplary display screen 300 can be generated by a
display device such as the tablet 250 or monitor 270. However, the present invention is

not limited to electronic tablet environments. The present invention can operate on any
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computer system that has a display device that may handle electronic ink, electronic text
or electronic images or any combination thereof.

Exemplary display screen 300 can comprise a converted text section 305 that is
separate from an original electronic ink section 310 by a line 307. Those skilled in the art
will appreciate that the sizes of the converted text section 305 and electronic ink section
310 can be adjusted by the user. That is, if a different sized converted text section 305 is
desired, then the line 307 can be moved in either an upward or downward direction
relative to the display screen 300.

Converted text section 305 comprises converted text 315 that corresponds with
electronic original ink 320. Converted text section 305 turther comprises a picture 325
that corresponds with the picture 325 of electronic ink section 310.

In the converted text section 305, the word “flutteryl” 330 can be selected. The
term, "selected" or "select" can mean marking or identifying an object displayed on a
display device for a later operation. The selection of the word “flutteryl” 330 can be
identified with mechanism such as highlighting 335. However, other identification
mechanisms other than highlighting are not beyond scope of the present invention. For
example, instead of identifying the word “flutteryl” 330 with highlighting 335, the word
“flutteryl” 330 could be identified with italics, bold, or any other like methods to

demonstrate the selection of text by a user.

When any word in the converted text 315 is selected, a corresponding word in the
original electronic ink 320 is also flagged or identified for review. Therefore, when the
word “flutteryl” 330 of converted text 315 was selected, the corresponding word in the
original electronic ink 320 which is “flattery” 340 was flagged or identified with another
highlighted portion 345.

Each word of the converted text 315 1s compared to words in an electronic
dictionary. Words that are either misspelled or are not present in the electronic dictionary

are flagged with markers such as wavy underlines 350.

The converted text section 305 of the display screen 300 further comprises a scroll
bar 355 that can be used to navigate through the entire page of the converted text.
Similarly, the electronic ink section 310 also comprises a scroll bar 360 to permit

navigation through the electronic ink section 310 of display screen 300.
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The electronic ink section 310 also comprises a completion button 365 that can be
activated when editing of the converted text section 305 and electronic ink section 310
has been completed. However, the present invention 1s not limited to an on-screen button
365. The function of the button 365 could easily be part of a drop down menu or other
like user interfaces. If the completion or “done” button 365 1s activated, a link between
the converted text section 305 and the electronic ink section 310 is broken as will be
discussed below with respect to Fig. 8.

Refer now to Fig. 4, this figure illustrates an exemplary display screen 400 in
which a menu 405 is displayed in response to “right clicking™ the word “fluttery1” 330.
The menu 405 can comprise one or more ranked recommendations 410 as well as a
reclassification command 415, a dictionary command 420, a cut command 425, a copy
command 430, and a paste command 445. The recommendation 410 can comprise other
words that are generated by the user interface language input processor 297 when the
electronic ink 320 is processed. The user interface language input processor 297
determines what word in its dictionary appears closest to the electronic ink 320 being
recognized.

The recommendations 410 are ranked meaning that a user interface language input
processor 297 can “learn” patterns of recognized words after selections have been made
by the user from the menu 405. The recommendations 410 having the lower number
rankings are typically the words that have the higher probability of being the correct
corresponding word relative to the recognized electronic ink 320.

Commands selected or options selected from menu 405 are generated and
monitored by the context menu manager 285 as discussed above with respect to Fig. 2.
The reclassification command 415 allows recognized ink to be reclassified as a drawing if
the electronic ink that was recognized was intended to be a drawing instead of text. The
add to the dictionary command 420 permits the addition of the current text to the
dictionary as a new word so that in subsequent spell checks the current word is
recognized.

Referring now to Fig. 5, this figure illustrates an exemplary display screen 500
that comprises a splitting mechanism 505 where a break point 510 can be selected. In

addition to the splitting mechanism 505, the exemplary display screen 500 further
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comprises text 515 to instruct how the sphtting mechanism 505 can be used. The splitting
mechanism 505 1s designed to allow the separation of words that have been inadvertently
grouped together by the user interface language input processor 297. In the exemplary
embodiment illustrated 1n Fig. 5, the word “backpacking” can be split or divided with the
splitting mechanism 505. The splitting mechanism 505 can be monitored and controlled
by a parsing module 210 as 1llustrated and discussed above with respect to Fig. 2.

Referring now to Fig. 6, this figure illustrates an exemplary display screen 600
that corresponds with the break point 510 that was selected in previous Fig. 5.
Specifically, spaces 605 and 610 are now displayed between the text “back™ 615 and the
text “packing” 620. Similarly, with respect to the electronic ink 320, the word “back”
625 is separated from the electronic ink word “packing” 630 by space 610. In other
words, in the exemplary embodiment illustrated in Fig. 6, any break points or spaces
between the converted text 315 is translated to the electronic ink 320. However, it is
noted that in one exemplary embodiment not 1llustrated, any spacing or new break points
made with the splitting mechanism 505 to the converted text 315 i1s not translated to the
electronic ink 320. That is, in one exemplary embodiment not 1llustrated, the space 610 is
not generated for the electronic ink 320 1f a break point 1s selected to separate the text
word “back” 615 from the converted text word “packing” 620.

Referring now to Fig. 7, this figure 1llustrates exemplary display screen 700 where
the converted text 315 i1s displayed completely separate from the previously displayed
electronic ink 320. Fig. 7 illustrates the display screen 700 that can be displayed in
response to activating the completion or “done” button 365 in which the editing of
converted text has been ended or terminated. Fig. 7 also demonstrates that single pages
of electronic ink can be converted and edited without requiring that all converted text
pages be edited at once.

Referring now to Fig. 8, this figure illustrates a functional block diagram
demonstrating the links 800 that exist between the original electronic ink 320 and the
converted text 315. The link 800 comprises a “miew’ view 805 that is illustrated in Figs.
3-6. In other words, the miew view 805 1s the display screen or user interface that
comprises the converted text section 305 separated from the electronic ink section 310 by

separation line 307. The miew view 805 1s a combination of a "mode" operation and a
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"view" for recognized text. And hence, the term "miew" view 805. Once the miew view
link 805 is broken, the converted text 315 or the original ink 320 can be saved separately.
Alternatively, the original ink 320 may already be saved 1n a separate storage area relative
to the converted text 315, however, the file or page comprising electronic ink may contain
a flag that indicates the miew view 805 is still activated and therefore requires the display
of any converted text 315 to be shown simultaneously with the electronic ink 320 as
illustrated in Fig. 3-6. As noted above, upon selecting the completion or “done” button
365, the miew view link 805 can be terminated or removed relative to the original
electronic ink 320 and the converted text 315 that was previously displayed in the miew
view 805 can now be displayed on separate screen relative to the original electronic ink
320.

Referring now to Fig. 9, this figure 1s a functional block diagram illustrating the
hierarchy 900 of the different types of page objects that can be present on a display device
according to one exemplary embodiment of the present invention. A page 905 can
comprise one of three types of page objects: a bitmap image or i1mage 910; an outline
object 1005; and a drawing object 940. However, those skilled 1n the art will recognize
that other types of page objects are not beyond the scope of the present invention.

Each outline object can comprise one or more nodes 915. Each node 915 can
comprise on of three types of node elements: text 920, a bitmap image or picture 910,
and an ink object 930. However, similar to the page objects described above, those
skilled in the art recognize different types of node elements are not beyond the scope and
spirit of the present invention. An ink object 930 typically comprises an object that is
created with a stylus or some other screen pointing device that closely resembles how
such an object would be formed with pen and paper. Meanwhile, a picture 910 can
comprise an existing image stored in a file in memory or an image that is formed with a
software program.

Referring now to Fig. 10, this figure illustrates a functional block diagram
depicting a mapping or tree hierarchy 1000 that can be accessed by the selection manager
280 in order to track the highlighting of the converted text 315 or electronic ink 320 that
is being selected. The hierarchical tree 1000 comprises an electronic ink page 310 and a

converted text page 305. The tree structure for the electronic ink page 310 further
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comprises a first outline object 1005. The first outline object 1005 further comprises a
first node A 1010 and a second node B 1025. The first node A 1010 further comprises a
first ink object 1015 and a second ink object 1020. The second node B 1025 further
comprises a third ink object 1030 and a tourth 1nk object 1035.

Meanwhile, the converted text page 305 comprises a first ink outline object 1040.
The first outline object 1040 further comprises a first node A 1045 that directly
corresponds with the first node A 1010. The first node A 1045 of the converted text page
305 further comprises a first ink object 1050 and a second 1nk object 1055. The first ink
object 1050 of the first node 1045 corresponds directly with the ink object 1015 having
the address of Al. Similarly, the second ink object 1055 also corresponds with the
second ink object 1020 having an address of A2.

The second node B 1065 of the converted text page 305 further comprises a third
ink object 1070 and a fourth ink object 1075 that correspond directly with the third ink
object 1030 and the fourth ink object 1035 as discussed above. Fig. 10 illustrates an
exemplary tree structure 1000 that can be accessed by the selection manager 280 in
response to either the selection of electronic ink 320 or the selection of converted text
315. In other words, the selection manger 280 can access the exemplary architectural
structure 1000 in order to highlight or indicate that the current word in an electronic ink
section of the display device corresponds to another word in a converted text section and
vice versa. In other words, upon selection of converted text 315, the selection manager
280 can use the exemplary hierarchical tree structure 1000 to find the corresponding
address of the electronic ink that has been translated. The present invention is not limited
to the exemplary data structure 1000 1llustrated in Fig. 10. Those skilled in the art will
appreciate that other ways exist to map selected text with corresponding electronic ink or
electronic ink with corresponding electronic text.

Certain steps in the processes described below must naturally precede others for
the present invention to function as described. However, the present invention is not
limited to the order of the steps described if such order or sequence does not alter the
functionality of the present invention. That 1s, 1t 1s recognized that some steps may be
performed before or after other steps or in parallel with other steps without departing

from the scope and spirit of the present invention.
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Referring now to Fig. 11, this figure illustrates a logic flow diagram of an
overview of an exemplary process for displaying and linking creations with recognized
text and objects. The first step in the process 1100 1s step 1103 1n which input 1s received
from an interface. For example, tablet 250 can receive input from a stylus 255.

Next, in step 1106, the input can be converted into electronic ink. For example,
the ink generation commands received from the stylus 255 can be sent to the classifier
module 215. The classifier module 215 confirms that the received commands are indeed
ink and sends this information back to the document editing module/user interface 205.
The document editing module 205 “dries” the ink by smoothing over the ink in
accordance with mathematical smoothing equations known to those of ordinary skill in
the art. After “drying” the electronic ink, the document editing module 205 finishes
converting the electronic ink and sends it to tablet 250 or monitor 270 for display in

accordance with step 1109.

In step 1112, a command is received to convert the electronic ink 320 to text.
Next, in routine 1115, the electronic ink 320 is converted into text 315. The document
editing module/user interface 205 sends the electronic ink to a word recogmzer 235. The
word recognizer 235 generates a list of alternates for each recognized electronic ink word.
After generating a list of alternates for each word that is recogmzed from the electronic
ink, the converted text is sent back to the document editing module 205. The document
editing module 205 then forwards text to a rich edit module 275 which monitors and
controls word wrapping and the selection of text. The document editing module 205 then
forwards some of the information to the text input manager 295. The text input manager
295 then forwards the information to a user interface language input processor 297. The
user interface language input processor 297 performs additional ink recognition and
provides additional alternates for the recognized words.

After converting the electronic ink to text, in optional step 1118, the converted
text is spell checked. However, it is noted that spell checking the converted text is not
necessary and such a step can be skipped if desired. After the spell check of step 1118, in
step 1121, pages of the electronic ink 320 are linked with pages of the converted text 315.
The linked pages are then displayed on the display device such as the tablet 250 or

monitor 270 and as illustrated in Figure 3. In step 1127, misspelled or unrecogmzable
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words are indicated on the display device such as the tablet 250 and the monitor 270.
Next, in decision step 1130, it 1s determined whether any converted text 315 has been
selected. The term “selection” or “selected” can mean marketing or identifying an object
displayed on a display device for a later operation.

If the inquiry to decision step 1130 1s positive, then the “yes” branch is followed
to routine 1133 in which the corresponding electronic ink 320 is identified. Further
details of routine 1133 will be discussed below with respect to Fig. 13. If the inquiry to
decision step 1130 is negative, then the “no” branch 1s followed to decision step 1136.

In decision step 1136, it is determined whether any electronic ink 320 has been
selected. If the inquiry to decision step 1136 1s positive, then the “yes” branch is
followed to routine 1139 in which the corresponding converted text 315 is identified.
Further details of routine 1139 will be discussed below with respect to Fig. 13.

If the inquiry to decision step 1136 is negative, then the “no” branch is followed to
decision step 1142. In decision step 1142, 1t 1s determined whether a single word in the
converted text 315 has been selected for additional options. If the inquiry to decision step
1142 is positive, then the “yes” branch is followed to routine 1145 in which ranked
options and commands for the selected converted word are displayed on menu 405.
Further details of routine 1145 will be discussed below with respect to Fig. 14.

In decision step 1148, it 1s determined whether an option displayed in a drop-
down menu 405 for a word has been selected. Specifically, the selection manager 280
can monitor if any options or commands are selected from menu 405. If the inquiry to
decision step 1148 is positive, then the “yes” branch 1s followed to step 1151 in which the
option selected is performed. For example, if a replacement word is selected from the
ranked list 410 of alternate words, then the selected word 1s replaced with the selected

option. If the inquiry to decision step 1148 is negative, then the “no” branch is followed

to decision step 1154.

In decision step 1154, it is determined whether converted text has been edited. If

the inquiry to decision step 1154 is positive, then the “yes” branch is followed to step

1157 in which edits are received and for one or more words. In step 1160, the edited

word(s) are displayed.
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If the inquiry to decision step 1154 1s negative, then the “no” branch is followed to
decision step 1163. In decision step 1163, it 1s determined whether a word in the
converted text needs to be split or broken apart. If the inquiry to decision step 1163 is
positive, then the “yes” branch is followed to step 1166 in which a split mechanism 505 is
displayed on the display device 250 or 270. If the mquiry to decision step 1163 is
negative, then the “no” branch is followed to decision step 1178.

In step 1169, a split selection is received from the split mechanism 505. Next, in
step 1172, the converted text word is redisplayed with the split as 1llustrated in Fig. 6. In
optional step 1175 (shown with dashed lines), the electronic ink word corresponding with
the break or split apart word of the text is also split.

In decision step 1178, it is determined whether a user 1s completed or done with
editing the currently displayed linked page. If the inquiry to decision step 1178 is
positive, then the “yes” branch is followed to step 1181. If the inquiry to decision step
1178 is negative, then the process continues to decision step 1184.

If the inquiry to decision step 1178 is positive, then the “yes” branch 1s followed
to step 1181 in which the electronic ink 320 is unlinked from the converted text 315 as
illustrated in Figs. 3-6.

If the inquiry to decision step 1184 is negative, then the “no” branch is followed to
decision step 1190. If the inquiry to decision step 1184 is positive, then the “yes” branch
is followed to step 1187 in which the selection for a next set of linked pages 1s received
and the linked pages are also selected.

In decision step 1190, it is determined whether converted inked pages can be
saved. If the inquiry to decision step 1190 is positive, then the “yes” branch 1s followed
to step 1193 in which pages are linked and are shut down. In step 1193, the pages are
saved such that the links are stored for pages that have not been editing.

Referring now to Fig. 13, this figure illustrates a subprocess 1133, 1139 of Figure
11 for identifying corresponding electronic ink or corresponding converted text. The
submethod or subprocess 1133, 1139 start with step 1305 in which the address of a
selection is identified. This means that if converted text is selected, then the
corresponding address of the selection is sent to the selection manager 280. Next, in step

1310, the selection manager 280 can locate the matching address on the corresponding
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converted text or electronic ink page. For example, referring back briefly to Fig. 10, if
ink object 1015 were selected, then the corresponding text ink object 1050 would then be
displayed.

Next, 1n step 1315, the corresponding ink or converted text is highlighted with the
matching address. The process then returns back to either decision step 1136 or decision
step 1142.

Referring now to Fig. 14, this figure 1illustrates a functional block diagram of the
method 1145 that can produce the menu 405 as illustrated in Fig. 4. In step 1405, a
ranked list of alternate words 410 that can be derived from context of use are displayed
for the selected word. The momitoring of input relative to the alternate words can be
performed by the context menu manager 285 as discussed above with respect to Fig. 2.

In step 1410, the selection manager 280 can display further commands 415, 420,
425, 430, 435, and 440 for the selected word. In step 1415, a selection for an alternate
word or command can be received. The process then ends and returns to decision step
1148.

Although the present invention has been described in connection with various
exemplary embodiments, those of ordinary skill in the art will understand that many
modifications can be made thereto within the scope of the claims that follow.
Accordingly, it is not intended that the scope of the invention 1n any way be limited by

the above description, but instead be determined entirely by reference to the claims that

follow.
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78521-6

CLAIMS:

1, A computer-implemented method for editing

recognized electronic ink documents, comprising the steps

of:
receiving input from an interface;

converting the input from the interface 1into a

page of electronic ink;

displaying the page of electronic ink on a display

device;

converting the page of electronic ink into a page
of text:

linking the page of text to the page of electronic
ink:

displaying the text on the display device adjacent

to the page of electronic ink; and

unlinking the page of text from the page of

electronic ink in response to receiving an edit completion

command.

2 . The method of Claim 1, further comprising the

steps of:
selecting a word in the page of text;

in response to selecting a word in the page of
text, selecting a corresponding word in the page of

electronic ink.

3. The method of Claim 1, further comprising the

steps of:
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selecting a word in the page of electronic ink;

1n response to selecting a word in the page of
electronic ink, selecting a corresponding word in the page

of text.

4 . The method of Claim 1, further comprising the

steps of:
highlighting a word in the page of text;

in response to selecting a word in the page of
text, highlighting a corresponding word in the page of

electronic ink.

5. The method of Claim 1, further comprising the

steps of:
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receiving edits for the text from the interface;

and displaying the edits on the display device.

6. The method of Claim 1, further comprising the steps of:

comparing the text to a dictionary; and

displaying the text with an indicator 1f the text does not match a word in the

dictionary.

7. The method of Claim 1, further comprising the step of displaying a menu comprising a

ranked list of alternate words in response to a selection of a word in the page of text on

the display device.
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8. The method of Claim 1, further comprising the step of displaying a menu comprising a

list of options for editing a selected word.

9. The method of Claim 8, wherein the list of options comprises one of changing a
classification of electronic ink corresponding to a selected word 1n the page of text,
adding a selected word to a dictionary, cutting a selected word from the page of text,

copying a selected word from the page of text, and pasting another word over a selected

word 1n the page of text.

10. The method of Claim 1, further comprising the steps of:

displaying a splitting mechanism for separating one or more words 1n the page of

text; and

receiving input defining a break point for one or more words.

11. The method of Claim 10, further comprising the step of redisplaying a word 1n the

page of text with one or more spaces that correspond to the break point.

12. The method of Claim 10, further comprising the step of redisplaying a word 1n the

page of electronic ink with one or more spaces that correspond to the break point.
13. The method of Claim 1, further comprising the steps of:
editing a page of text that is part of a group of pages;

unlinking the edited page from its corresponding electronic 1ink;

saving the edited page separate from the group of remaining unedited pages.
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14 . A computer-implemented method for editing text
pages generated from pages of electronic ink, comprising the

steps of:

linking a page of text to a page of electronic

ink;

displaying the page of text on the display device

adjacent to the page of electronic ink;

unlinking the page of text from the page of
electronic ink in response to receiving an edit completion

command ;

displaying a menu comprising a list of options for

editing a selected word; and
receiving input relating to the menu.

15. The method of Claim 14, further comprising the
step of:

receiving edits for the text from the interface;

and

displaying the edits on the display device.
16. The method of Claim 14, further comprising the
steps of:

displaying a splitting mechanism for separating

one or more words in the page of text; and

receiving input defining a break point for one or

more words.

26

Pt e am e et | P 1S T AR {14 ] a1 (TN Ut bl AU R PR IR PN Ui d YT e g e e BT e T



. CA 02430802 2003-06-02

17. A computer system for editing electronic ink and text converted from the electronic
ink, comprising:
a processing unit;
a memory storage device;
5 a display device coupled to the processing unit for displaying data; and
a program stored in the memory storage device for providing instructions to the
processing unit; the processing unit responsive to the instructions of the program, operable
for
converting a page of electronic ink to a page of text;
10 linking the page of electronic ink to the page of text;
displaying both pages of the electronic 1nk and text simultaneously;
receiving edits for the text;
unlinking the page of text from its corresponding electronic ink in
response to activation of an edit completion command; and

15 storing the edited page of text.

18. The computer system of Claim 17, wherein the processing unit 1s further operable for

displaying a splitting mechanism for separating one or more words 1n the page of

text; and

20 receiving input defining a break point for one or more words.

19. The computer system of Claim 17, wherein the processing unit is further operable for

displaying a splitting mechanism for separating one or more words in the page of

text;
25 receiving input defining a break point for one or more words; and
redisplaying a word 1n the page of text with one or more spaces that correspond to
the break point.

20. The computer system of Claim 17, wherein the processing unit 1s further operable for

30 rece1ving input for selecting a word; and

27

' ' .s*o DO A VLA B YT | LA F ;A Tth Tharam b A Do w ) [ A% ""““"N‘mim\‘""‘*d“"“*' PPINL v et e d | R gl (L $ 1 R T kb g e 4 NS 44t L ALY 1 1211 ety o oe e v e s .



. CA 02430802 2003-06-02 .

displaying a menu comprising a list of options for editing the selected word,
wherein the list of options comprises one of changing a classification of electronic ink
corresponding to a selected word in the page of text, adding a selected word to a
dictionary, cutting a selected word from the page of text, copying a selected word from

the page of text, and pasting another word over a selected word 1n the page of text.

Smart & Biggar
Ottawa, Canada
Patent Agents
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