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(57) Abstract: Touch sensitive computing systems and methods are provided. The touch sensitive computing device may include
a touch sensitive display configured to receive a touch input. A gesture recognition module may be coupled with the touch sensi-
tive display, and may be contigured to receive the touch input. The gesture recognition module may also be configured to deter-
mine, based on the touch input, and by selecting from a plurality of different predetined gestures, a recognized gesture that corre-
sponds to the touch input. The touch sensitive computing device may also include a personal information management (PIM)
module including a PIM database. The PIM module may be configured to apply a selected item shown on the touch sensitive dis-
play to a selected one of a plurality of different PIM schemas of the PIM database. The selected one of the PIM schemas may be
selected based on the recognized gesture.
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TOUCH SENSITIVE COMPUTING DEVICE AND METHOD
BACKGROUND
[0001] User interfaces for computing devices are often rigid and complex. Users may be
required to navigate multiple layers to perform a task, record thoughts, organize
information, or access content. Current user interfaces typically lack the flexibility and
case of use available with a simple analogue journal. As a result users often still rely on
pen and paper for unstructured writing, sketching, note taking, and calendaring in
everyday life. Users may also spend time copying and/or translating information form a
paper-based format into a digital form, for example, by inputting the information into a
computing device.
SUMMARY
[0002] Touch sensitive computing systems and methods are provided. The touch sensitive
computing device/system may include a touch sensitive display configured to receive a
touch input. A gesture recognition module may be coupled with the touch sensitive
display, and may be configured to receive the touch input. The gesture recognition module
may also be configured to determine, based on the touch input, and by selecting from a
plurality of different predefined gestures, a recognized gesture that corresponds to the
touch input. The touch sensitive computing device may also include a personal
information management (PIM) module including a PIM database. The PIM module may
be configured to apply a selected item shown on the touch sensitive display to a selected
one of a plurality of different PIM schemas of the PIM database. The selected one of the
PIM schemas may be selected based on the recognized gesture.
[0003] This Summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the claimed subject matter, nor is
it intended to be used to limit the scope of the claimed subject matter. Furthermore, the
claimed subject matter is not limited to implementations that solve any or all
disadvantages noted in any part of this disclosure.
BRIEF DESCRIPTION OF THE DRAWINGS
[0004] Fig. 1 is a system diagram illustrating a freeform interaction architecture in
accordance with the present disclosure;
[0005] Fig. 2 is a schematic illustration of a computing device that may include the

freeform interaction architecture illustrated in Fig. 1;
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[0006] Fig. 3 is a schematic view illustrating a plurality of hierarchically flat sequentially
arranged journal pages that may be selectively displayed on the computing device
illustrated in Fig. 2;
[0007] Fig. 4 is a schematic illustration of an example architectural structure in
accordance with the present disclosure; and
[0008] Figs. 5 through 8 are flowcharts illustrating various example methods for receiving
and processing touch inputs in a computing device.

DETAILED DESCRIPTION
[0009] Fig. I is a system diagram illustrating a freeform interaction architecture 10 that
may be used with a computing device 12. In some examples, the architecture 10 may
include modules. The modules may be software modules that may reside in a memory 11.
A processor 15 may be configured to execute the software modules. The architecture 10
may utilize a touch sensitive display 14 that may be configured to receive a touch input 16
on, for example, a surface 18 of the touch sensitive display 14. A graphical user interface
19 may be configured to provide various features to help a user provide input to the
computing device 12, and/or to provide feedback and information to a user. The graphical
user interface 19 may be coupled with the software modules via a GUI module 21.
[0010] The touch input 16 is illustrated here with a generally oval shape in dashed line. A
gesture recognition module 20 may be coupled with the touch sensitive display 14, and
configured to receive the touch input 16, and to determine, based on the touch input 16
and by selecting from a plurality of predefined freeform gestures a recognized gesture 23,
also with the generally oval shape in dashed line. The gesture recognition module 20 may
be included as part of a touch input recognition module 22. A personal information
management (PIM) module 24 may be coupled with the gesture recognition module 20.
The PIM module 24 may include a PIM database 26. The PIM module 24 may be
configured to apply a selected item 28 shown on the touch sensitive display 14 to a
selected one of a plurality of different PIM schemas 30 of the PIM database 26. The
selected one of the PIM schemas 30 may be selected based on the recognized gesture 23.
In some cases, when the selected item 28 is applied the selected item 28 may also be saved
in a mass storage 36. The plurality of PIM schemas 30 may include one or more of a
calendar item 44, a task item 46, and a contact item 48. Other PIM schemas 50 may be
included. Note, in some cases, as when the selected item 28 includes markings made by a
user, the touch input 16 may generally be considered to include both the selected item 28

and the gesture made with an input device 17. In this illustrated example the touch input
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16 may be considered as being made after the selected item 28 is present. It will also be
understood that the selected item 28 may be from various forms of input.

[0011] A character recognition module 52 may be configured to recognize alphanumeric
characters that may be included with the touch input 16 upon recognition of the
recognized gesture 23. The character recognition module 52 may also be configured to
cause the PIM module 24 to save the alphanumeric characters into the PIM database 26 as
a searchable item. The character recognition module 52 may also be configured to cause
the alphanumeric characters to be saved in the mass storage 36.

[0012] In some examples, the touch sensitive display 14 may be configured to display the
selected item 28 on the touch sensitive display 14 within a journal page graphic 31. As
mentioned, the selected item 28 may be the result of an earlier touch input 16 made with
the input device 17. Various objects may serve as an input device, such as a pen, or a
stylus, or a finger, or the like. The input may be, or include anything that may be possible
to add to a piece of paper with, for example, a pen, or a pencil. For example, without
limitation, markings such a drawing, a doodle, a note, an address, numbers and the like. In
addition other items may be included such photos, or digital documents, and the like. The
other items may be, for example, without limitation, inputted into the computing device
12, created by the computing device 12, or retrieved from the mass storage 36.

[0013] The computing device 12 may include an ink rendering module 32 configured to
display the selected item 28 as part of a selected journal page graphic 31 as a marked-up
journal page graphic. The ink rendering module 32 may also provide the user with
selectable choices, such as line type, line width and line color.

[0014] A data-holding subsystem may be operatively coupled with the touch sensitive
display 14 and may be configured to hold a plurality of journal page graphics. The
plurality of journal page graphics may be a plurality of hierarchically flat sequentially
arranged journal page graphics 70 discussed below. An analog input module 34 may be
included in the data-holding subsystem, and may be configured to cause the marked-up
journal page graphic to be saved in the mass storage 36. A page module 33 may provide
additional journal page graphics 31, and/or may order the journal page graphics 31.

[0015] The computing device 12 may also include an aging module 40 operatively
coupled with the touch sensitive display 14 and the data holding subsystem. The aging
module may provide what may be referred to as paper physics. The aging module 40 may
be configured to display each of the journal page graphics 30 on the touch sensitive

display 14 as a paper page from a paper journal. The aging module 40 may be
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configured to selectively control display of aging characteristics to the journal page
graphic 31. The aging characteristics may be variably applied. The aging characteristics
of each journal page may be based on at least one of an age of such journal page and an
amount of usage associated with such journal page. In some examples, the selected
journal page graphic 31 may be configured to change appearance in accordance with one,
or both, of an elapsed time from a creation of the selected journal page graphic 31, or a
cumulative duration of a time since the journal page graphic received a first touch input
16. A clock/calendar module 42 may provide a measure of the duration of time.

[0016] The architecture 10 may also be configured to execute various other applications
50. The other application 50 may be executable upon recognition of other predefined
gestures. As an Alternative to, or in addition to, using gesture recognition to execute the
various other applications 50, or to apply one or more selected items 28 on the touch
sensitive display 14 to a selected one of the plurality of different PIM schemas 30 as
described, various command buttons 52 may be used. The various other applications 50,
and or the applying of different PIM schemas 30 may also utilize a search module 54. The
search module 54 may be coupled with, or able to be coupled with, a computer network
56, such as, for example, the Internet.

[0017] In addition, the architecture 10 may include a location module 58 coupled with, or
able to be coupled with, a GPS system 60. A particular location where a user was located
when a particular touch input 16 was made may be saved in the PIM database 26, and or
the mass storage 36. The location of the computing device 12 when an input was made,
may then later, be included as part of various search criteria that may be used to recall an
item included in a PIM schema 30. In addition, or alternatively, the location of where any
particular touch input 16 was made, whether part of a PIM schema 30 or not, may be used
to locate a particular journal page graphic 31. This may be useful, for example, if a user is
able to remember where they were when an input was made, such as on a trip, or at a
meeting, but can not find the particular journal page. This may be akin to helping a user
find a particular one page in a large paper journal based on the user’s memory of where
they were when they wrote down, or sketched something, but would otherwise have to
thumb through most, or all of the paper journal to find it. In addition, or as an alternative,
to using geographic cues to find a particular journal page, the user of the computing device
12, described herein, may use various other sensory cues such as the age, and/or general
appearance of a journal page graphic 31. The architecture 10, computing device 12, and

methods, described herein may be configured to provide these sensory cues.
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[0018] Fig. 2 is a schematic illustration of a computing device 12 that may be used for
receiving and saving analog input from an input device 17, and/or digital input. Fig. 3isa
schematic view illustrating a plurality of hierarchically flat sequentially arranged journal
pages 70. The computing device 12 may include a user interface 19 configured to
selectively display the plurality of hierarchically flat sequentially arranged journal pages
70 on a touch sensitive display 14. One journal page graphics 31 is shown in Fig. 2. The
user interface 19 may be configured to apply a selected item 28 on a selected one of the
journal page graphics 31 to a selected one of a plurality of PIM schemas 30 in response to
a touch input 16 applied to the touch sensitive display 14. This may occur upon
recognizing a predefined freeform gesture, as a recognized gesture 23, made with the input
device 17. The computing device 12 may include an aging module 40 (Fig. 1) configured
to control aging appearance characteristics for each touch input 16 applied to the touch
sensitive display 14. Each of the journal page graphics 31 may be configured to appear on
the touch sensitive display 14 as a paper page from a paper journal. The aging module 40
may be configured to redisplay selected journal page graphics 31 at one or more later
times with predetermined graphical modifications 72 according to predetermined temporal
conditions and/or predetermined use conditions. The predetermined graphical
modifications 72 may be included as sensory cues to enhance the journaling experience,
and as aids to recall, as discussed.

[0019] The selected journal page graphic 31 may be configured to change appearance, i.e.
with the addition of the predetermined graphical modifications 72, in accordance with one,
or both, of an elapsed time from a creation of the selected journal page graphic, or a
cumulative duration of a time that the journal page graphic has been selected among the
plurality of hierarchically flat sequentially arranged journal pages 70. The predetermined
temporal conditions may include a duration from a first use of the selected one of the
journal page graphics, and the predetermined use conditions include a can amount of use
incurred by the selected one of the journal page graphics.

[0020] The use module 40 may be configured to add an appearance of one or more of
discoloration such as yellowing, smudges, crinkles, wrinkles, rips, smudges, soil marks,
and folds to the selected journal page graphic 31 in accordance with the cumulative
duration as the selected journal page graphic 31, and/or a cumulative amount of analog
input having been made to the computing device while the journal page graphic is the

selected one of the journal page graphics 31.
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[0021] In some cases, upon recognizing a predefined freeform gesture 23, the user
interface 19 may cause one of a plurality of overlay navigational tools to be displayed on
the touch sensitive display 14 to help a user navigate the possible actions and reactions of
the computing device 12 by verifying its” occurrence. The gesture recognition module 20
may be configured so that upon determination of the recognized gesture 23, the gesture
recognition module 20 may causes the touch sensitive display 14 to display verification 80
of the application of the selected item to the selected one of the plurality of PIM schemas.
After a preselected time, for example one second, of being visible on the touch sensitive
display 14, the verification 80 may disappear. The verification 80 may take various forms,
for example a box with a label corresponding to the PIM schema. A navigation arrow 82
may also be included with the verification 80.

[0022] In some cases the plurality of hierarchically flat sequentially arranged journal
pages 70 may be advanced, or reversed, or otherwise scrolled backward and forward. In
some cases this may be accomplished by running a users finger, or another type of input
device in an upward or downward direction as illustrated with arrow 90 at location 92.
Other activation techniques may be used. The activation techniques may be referred to as
a scroll page gesture.

[0023] Fig. 2 illustrates an analog input area on a right side 94 of the computing device
12, and various other features on a left side 96. This is an example configuration. In some
cases both sides may be configured for analog input. In some cases the left side 96 may be
configured for analog input and the right side 94 may be configured to display other
features. Left side 96 analog input may be the preferred configuration for a left handed
person, and vise versa. The computing device 12 may include a spine 98 between the left
side 96 and the right side 94. The computing device 12 may be foldable at the spine
similar to a paper journal. An example command button 52 is illustrated on the spine.
[0024] The various other features on the left side 96 of the journal structure illustrated in
Fig. 2 may enable various other functions besides those discussed in detail herein.

Various features may be, for example selectable icons may be made selectively visible,
and may be scrollable. Fig. 4 is a schematic illustration of an example architectural
structure 100. The architectural structure 100 illustrates icons that may be selectable to,
for example, enable various PIM schemas 30, various other applications 50, or other
schemas. In addition, various notebooks, each containing various number of displayable
journal page graphics 31 may be selected , by selecting corresponding icons, which may

then make the selected notebook visible on the touch sensitive display 14.



10

15

20

25

30

WO 2010/083012 PCT/US2009/069321

[0025] Fig. 5 is a flowchart illustrating an embodiment of a method 200 for receiving and
processing touch inputs in a computing device. Method 200 may be implemented using
systems and devices described above, or using other suitable hardware and software. The
method 200 may include, at 202, receiving a touch input at a touch sensitive display. The
touch input may be from an input device made on a surface of a touch sensitive display of
a computing device. At 204, the method may also include recognizing a predetermined
gesture made on the surface as a request to save the touch input into a searchable database.
This may include determining, based on the touch input and by selecting from a plurality
of different predefined gestures, a recognized gesture that corresponds to the touch input.
The method may include applying a selected item shown on the touch sensitive display to
a selected one of a plurality of PIM schemas, the selected one of the PIM schemas being
selected based on the recognized gesture. At 206, the method may also include
recognizing alphanumeric characters made with the touch input at least upon recognizing
the predetermined gesture. At 208, the method may also include  saving the
alphanumeric characters into the searchable database as one or more of a task item, a
calendar item, and a contact item. At 210, the method may also include displaying a
journal page graphic on the interface surface, to appear as paper journal page from a paper
journal. At 212, the method may also include saving the pen stroke input as a simulated
writing implement marking on the journal page graphic. In addition, and 206, the method
may also include modifying the appearance of the journal page graphic in accordance with
preselected aging, and/or use criteria.

[0026] Fig. 6 is a flowchart illustrating an example variation of the method 200 shown in
Fig. 5. The method 200 may further include at 216, selectively displaying additional
journal page graphics upon receiving a scroll page gesture from the input device on the
interface surface. In some cases the additional journal page graphics are from the plurality
of hierarchically flat sequentially arranged journal pages 70 shown in Fig. 4.

[0027] Fig. 7 is a flowchart illustrating another example variation of method 200 shown in
Fig. 5. The modifying the appearance 214 (Fig. 5) may include, at 218, adding a color to
the journal page graphic to give the journal page graphic a yellowing appearance in
accordance with an elapsed time from when the journal page graphic received a first touch
input.

[0028] Fig. 8 is a flowchart illustrating another example variation of the method 200
shown in Fig. 5. The modifying the appearance 214 (Fig. 5) may include, at 220, adding

graphical features to the journal page graphic that appear as one or more of crinkles,
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smudges, wrinkles, rips, and soiling in accordance with a cumulative duration of a time the
journal graphic has been displayed, and/or a cumulative number of touch inputs received
on the surface of the touch sensitive display.

[0029] It will be appreciated that the computing devices described herein may be any
suitable computing device configured to execute the programs described herein. For
example, the computing devices may be a mainframe computer, personal computer, laptop
computer, portable data assistant (PDA), computer-enabled wireless telephone, networked
computing device, enhanced mobile telephone device, or other suitable computing device,
and may be connected to each other via computer networks, such as the Internet. These
computing devices typically include a processor and associated volatile and non-volatile
memory, and are configured to execute programs stored in non-volatile memory using
portions of volatile memory and the processor. As used herein, the term “program” refers
to software or firmware components that may be executed by, or utilized by, one or more
computing devices described herein, and is meant to encompass individual or groups of
executable files, data files, libraries, drivers, scripts, database records, etc. It will be
appreciated that computer-readable media may be provided having program instructions
stored thereon, which upon execution by a computing device, cause the computing device
to execute the methods described above and cause operation of the systems described
above.

[0030] It should be understood that the embodiments herein are illustrative and not
restrictive, since the scope of the invention is defined by the appended claims rather than
by the description preceding them, and all changes that fall within metes and bounds of the
claims, or equivalence of such metes and bounds thereof, are therefore intended to be

embraced by the claims.
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CLAIMS:
1. A touch sensitive computing device (12), comprising:

a touch sensitive display (14) configured to receive a touch input (16);

a gesture recognition module (20) coupled with the touch sensitive display (14)
and configured to receive the touch input (16) and determine, based on the touch input
(16) and by selecting from a plurality of different predefined gestures, a recognized
gesture (23) that corresponds to the touch input (16); and

a personal information management (PIM) module (24) including a PIM database
(26), the PIM module (24) configured to apply a selected item (28) shown on the touch
sensitive display (14) to a selected one of a plurality of different PIM schemas (30) of the
PIM database (26), the selected one of the PIM schemas (30) being selected based on the
recognized gesture (23).

2. The touch sensitive computing device of claim 1, further comprising a data-
holding subsystem operatively coupled with the touch sensitive display and configured to
hold a plurality of hierarchically flat sequentially arranged journal pages, where the touch
sensitive display is configured to selectively display the journal pages, and where the
selected item is graphically disposed on one of the plurality of journal pages.

3. The touch sensitive computing device of claim 1, further comprising an ink
rendering module configured to display the selected item as part of a selected journal page
graphic as a marked-up journal page graphic, and an analog input module configured to
cause the marked-up journal page graphic to be saved in a mass storage.

4. The touch sensitive computing device of claim 2, further comprising an aging
module operatively coupled with the touch sensitive display and the data-holding
subsystem and configured to selectively control display of aging characteristics for the
plurality of journal pages.

5. The touch sensitive computing device of claim 4, where the aging characteristics
are variably applied to the plurality of journal pages and are selected from the group
consisting of yellowing, smudges, crinkles, wrinkles, rips, folds, and soil marks.

6. The touch sensitive computing device of claim 4, where for a given one of the
plurality of journal pages, the aging module is configured to control aging characteristics
of such journal page based on at least one of an age of such journal page and an amount of
usage associated with such journal page.

7. The touch sensitive computing device of claim 1, where the gesture recognition

module is configured so that upon determination of the recognized gesture, the gesture
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recognition module causes the touch sensitive display to display verification of the
application of the selected item to the selected one of the plurality of PIM schemas.

8. The touch sensitive computing device of claim 1, where the plurality of PIM
schemas include one or more of a calendar item, a task item, and a contact item.

9. The touch sensitive computing device of claim 1, further comprising a character
recognition module configured to recognize alphanumeric characters included with the
selected item upon recognition of the recognized gesture, and to cause the PIM module to
save the alphanumeric characters into the PIM database as a searchable item.

10. A touch sensitive computing device (12), comprising:

a touch sensitive display (14) configured to selectively display a plurality of
hierarchically flat sequentially arranged journal page graphics (70);

a user interface (19) configured to apply a displayed item (28) from one of the
journal page graphics (70) to a selected one of a plurality of PIM schemas (30) in
response to a touch input (16) applied to the touch sensitive display (14); and

an aging module (40) configured to control aging appearance characteristics for
cach of the journal page graphics (70) according to predetermined temporal conditions and
predetermined use conditions.

11.  The touch sensitive computing device of claim 10, further comprising a character
recognition module configured to recognize alphanumeric characters in the displayed item,
and to save the alphanumeric characters in a mass storage.

12.  The touch sensitive computing device of claim 10, where the plurality of PIM
schemas include a calendar schema, a tasks schema and a contacts schema.

13.  The touch sensitive computing device of claim 10, where for a selected one of the
journal page graphics, the predetermined temporal conditions include a duration from a
first use of the selected one of the journal page graphics, and the predetermined use
conditions include an amount of use incurred by the selected one of the journal page
graphics.

14.  The touch sensitive computing device of claim 10, where the aging appearance
characteristics include graphical journal page depictions selected from the group
consisting of yellowing, smudges, crinkles, wrinkles, rips, folds, and soil marks.

15.  The touch sensitive computing device of claim 1, where the user interface is
configured to display verification of the application of the selected item to the selected one

of the plurality of PIM schemas.
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RECEIVING A TOUCH INPUT FROM AN INPUT DEVICE MADE ON A
SURFACE OF A DISPLAY OF A COMPUTING DEVICE %2

:

RECOGNIZING A PREDETERMINED GESTURE MADE ON THE
SURFACE AS AREQUEST TO SAVE THE TOUCH INPUT INTO A
SEARCHABLE DATABASE

!

RECOGNIZING ALPHANUMERIC CHARACTERS MADE WITH THE
TOUCH INPUT AT LEAST UPON RECOGNIZING THE 206
PREDETERMINED GESTURE

'

SAVING THE ALPHANUMERIC CHARACTERS INTO THE }
208

204

SEARCHABLE DATABASE AS ONE OR MORE OF A TASK ITEM, A
CALENDAR ITEM, AND A CONTACT ITEM

!

DISPLAYING A JOURNAL PAGE GRAPHIC ON THE INTERFACE I~
SURFACE, TO APPEAR AS PAPER JOURNAL PAGE FROM A PAPER | 210
JOURNAL

!

SAVING THE PEN STROKE INPUT AS A SIMULATED WRITING
IMPLEMENT MARKING ON THE JOURNAL PAGE GRAPHIC

!

MODIFYING THE APPEARANCE OF THE JOURNAL PAGE GRAPHIC '\
IN ACCORDANCE WITH PRESELECTED AGING AND/OR USE 214
CRITERIA

212

Fig. 5
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DEVICE ON THE INTERFACE SURFACE

SELECTIVELY DISPLAYING ADDITIONAL JOURNAL PAGE GRAPHICS
UPON RECEIVING A SCROLL PAGE GESTURE FROM THE INPUT
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Fig. 6

: ADDING A COLOR TO THE JOURNAL PAGE GRAPHIC TO GIVE
| THE JOURNAL PAGE GRAPHIC A YELLOWING APPEARANCE IN | 21
| ACCORDANCE WITH AN ELAPSED TIME FROM WHEN THE
I
I

JOURNAL PAGE GRAPHIC RECEIVED A FIRST TOUCH INPUT | 21

ADDING GRAPHICAL FEATURES TO THE JOURNAL PAGE
GRAPHIC THAT APPEAR AS ONE OR MORE OF CRINKLES,
SMUDGES, WRINKLES, RIPS, AND SOILING IN ACCORDANCE
WITH A CUMULATIVE DURATION OF A TIME THE JOURNAL
GRAPHIC HAS BEEN DISPLAYED, AND/OR A CUMULATIVE
NUMBER OF TOUCH INPUTS RECEIVED ON THE SURFACE OF
THE DISPLAY
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