I*I Innovation, Sciences et Innovation, Science and CA 2822066 C 2018/06/12

Développement economique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (11)(21) 2 822 066
(12 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2012/01/04 (51) CLInt./Int.Cl. GO6F 3/07 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2012/07/12 GO6F 5/046(2013.01), GU6F 3/14(2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2018/06/12 CAMPBELL. JOHN. US:
(85) Entree phase nationale/National Entry: 2013/06/17 LIN, AMY, US:
(86) N° demande PCT/PCT Application No.: US 2012/020192 WALDMAN, LAWRENCE, US;
] o o | DER, SHERMAN, US;
(87) N® publication PCT/PCT Publication No.: 2012/094396 CHENG, KAREN, US:
(30) Priorité/Priority: 2011/01/07 (US12/286,473) DOAN, CHRISTOPHER, US;
(73) Proprietaire/Owner:
MICROSOFT TECHNOLOGY LICENSING, LLC, US
(74) Agent: SMART & BIGGAR

(54) Titre : ENTREE NATURELLE POUR ACTIONS DE FEUILLE DE CALCUL
(54) Title: NATURAL INPUT FOR SPREADSHEET ACTIONS

f?10

Spreadsheet

D E F
iIge ﬁ%‘
| INOY
iR

P

718

722

— 726

724

(57) Abrégée/Abstract:
Different gestures and actions are used to interact with spreadsheets. The gestures are used in manipulating the spreadsheet and
performing other actions in the spreadsheet. For example, gestures may be used to move within the spreadsheet, select data, filter,

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



(72) Inventeurs(suite)/Inventors(continued): CONSTANTINE, THOMAS, US;
(57) Abrege(suite)/Abstract(continued):

ROT

CA 2822066 C 2018/06/12

aneny 2 822 066
13) C

SCHILLER, CHAD, US; MA, YUN, US

sort, drill down/up, zoom, split rows/columns, perform undo/redo actions, and the like. Sensors that are associated with a device
may also be used In Interacting with spreadsheets. For example, an accelerometer may be used for moving and performing

operations within the spreadsheet.



w0 2012/094396 A3 | I JHI L) 00 A E A0 0 AR AR AL

(43) International Publication Date

CA 02822066 2013-06-17

(19) World Intellectual Property
Organization
International Burecau

WIPOIPCT

12 July 2012 (12.07.2012)

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

(10) International Publication Number

WO 2012/094396 A3

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(534) Title: NATURAL INPUT FOR SPREADSHEET ACTIONS

International Patent Classification:
GO6F 3/01 (2006.01) GO6F 3/048 (2006.01)
GO6F 3/14 (2006.01) GO6F 9/44 (2006.01)
International Application Number:
PCT/US2012/020192

International Filing Date:

4 January 2012 (04.01.2012)
Filing Language: English
Publication Language: English
Priority Data:
12/986,473 7 January 2011 (07.01.2011) us

Applicant (for all designated States except US). MI-

CROSOFT CORPORATION [US/US]; One Microsoft
Way, Redmond, Washington 98052-6399 (US).

Inventors: CAMPBELL, John; c/o Microsoft Corpora-
tion, LCA - International Patents, One Microsoit Way,
Redmond, Washington 98052-6399 (US). LIN, Amy; c/o

Microsoft Corporation, LCA - International Patents, One
Microsoft Way, Redmond, Washington 98052-6399 (US).
WALDMAN, Lawrence; ¢/o Microsofit Corporation, LCA
- International Patents, One Microsolt Way, Redmond,
Washington 98052-6399 (US). DER, Sherman; c¢/o Mi-
crosoit Corporation, LCA - International Patents, One Mi-
crosoft Way, Redmond, Washington 98052-6399 (US).
CHENG, Karen; c/o Microsott Corporation, LCA - Inter-
national Patents, One Microsoit Way, Redmond, Washing-
ton 98052-6399 (US). DOAN, Christopher; c/o Microsoft
Corporation, LCA - International Patents, One Microsofit
Way, Redmond, Washington 98052-6399 (US). CON-
STANTINE, Thomas; c/o Microsoft Corporation, LCA -
International Patents, One Microsolt Way, Redmond,
Washington 98052-6399 (US). ROTHSCHILLER, Chad;
c/o Microsoft Corporation, LCA - International Patents,
One Microsoft Way, Redmond, Washington 98052-6399
(US). MA, Yun; c/o Microsoit Corporation, LCA - Inter-
national Patents, One Microsoft Way, Redmond, Washing-
ton 98052-6399 (US).

[Continued on next page]

(57) Abstract: Difterent gestures and actions are used to interact with spread-

f710

Spreadsheet

722

724

sheets. The gestures are used in manipulating the spreadsheet and performing
other actions 1n the spreadsheet. For example, gestures may be used to move
within the spreadsheet, select data, filter, sort, drill down/up, zoom, split
rows/columns, perform undo/redo actions, and the like. Sensors that are associ-
ated with a device may also be used in interacting with spreadsheets. For ex-
ample, an accelerometer may be used for moving and performing operations
within the spreadsheet.
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NATURAL INPUT FOR SPREADSHEET ACTIONS
BACKGROUND
[0001] Many people utilize spreadsheets to interact with data. Generally, users interact

with spreadsheets through input devices, such as mice, touch screens, graphical user intertaces
and keyboards. Sometimes this interaction can be frustrating. For example, interacting with

and manipulating a large spreadsheet on a small screen device (e.g. cell phone, tablet) can be

ditficult and tedious.

SUMMARY

[0002] 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 1t

intended to be used as an aid in determining the scope of the claimed subject matter.

[0003] Different gestures and actions are used to interact with spreadsheets. The
gestures are used in manipulating the spreadsheet and performing other actions in the
spreadsheet. For example, gestures may be used to move within the spreadsheet, select data,
filter, sort, dnll dowh/up, zoom, split rows/columns, perform undo/redo actions, and the like.
Sensors that are associated with a device may also be used 1n interacting with spreadsheets.

For example, an accelerometer may be used for moving and performing operations within the

spreadsheet.

[0003a] According to an aspect of the present invention, there 1s provided a method for
interacting with a spreadsheet, comprising: receiving a gesture on a touch input device,
wherein the received gesture is used to interact with the spreadsheet; receiving sensor
information, wherein the sensor information is used to interact with the spreadsheet, wherein
the sensor information comprises accelerometer data that 1s used in changing a view of the
spreadsheet, wherein the accelerometer data is used to perform one of: a zoom out operation
with respect to the spreadsheet in response to moving the touch nput device in a first

direction, and a zoom in operation with respect to the spreadsheet in response to moving the
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touch input device 1n a second direction, and wherein the zoom out operation and the zoom in
operation slow at one or more predetermined locations within the spreadsheet, wherein the
one or more predetermined locations are prepositioned within the spreadsheet based at least in
part on an arrangement of data within the spreadsheet; automatically determining a type of the
received gesture with respect to the spreadsheet; performing an action in response to at least
one of the determined type of the received gesture with respect to the spreadsheet and the
sensor information, wherein performing the action in response to the determined type of the
received gesture comprises one or more of: performing a first action in response to the
spreadsheet receiving a karate chop gesture, performing a second action in response to the
spreadsheet receiving a chart gesture, performing a third action in response to the spreadsheet
recetving a comment gesture, performing a fourth action in response to the spreadsheet
recelving a grip gesture, performing a fifth action in response to the spreadsheet receiving a
gesture within a gesture box, and performing a sixth action in response to the spreadsheet

receiving a sort gesture; and updating a display of the spreadsheet.

[0003b] According to another aspect of the pfesent invention, there is provided a
computer-readable storage medium storing computer-executable instructions for interacting
with a spreadsheet comprising: determining when a gesture on a touch input device is
received, wherein the received gesture is used to interact with the spreadsheet; using
accelerometer data as part of changing a view of the spreadsheet including using the
accelerometer data to perform one of: a zoom out operation with respect to the spreadsheet in
response to moving the touch input device in a first direction, and a zoom in operation with
respect to the spreadsheet in response to moving the touch input device in a second direction,
wherein the zoom out operation and the zoom 1n operation slow at one or more predetermined
locations within the spreadsheet, wherein the one or more predetermined locations are
prepositioned within the spreadsheet based at least in part on an arrangement of data within
the spreadsheet; automatically determining a type of the received gesture with respect to the
spreadsheet; performing an action 1n response to the determined type of the received gesture
with respect to the spreadsheet, wherein performing the action in response to the determined

type of the received gesture comprises one or more of: performing a first action in response to

the spreadsheet receiving a karate chop gesture, performing a second action in response to the
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spreadsheet receiving a chart gesture, performing a third action in response to the spreadsheet
recerving a comment gesture, performing a fourth action in response to the spreadsheet
receiving a grip gesture, performing a fifth action in response to the spreadsheet receiving a

gesture in a gesture box, and performing a sixth action in response to the spreadsheet

receiving a sort gesture; and updating a display of the spreadsheet.

[0003¢] According to still another aspect of the present invention, there is provided a
system for interacting with a spreadsheet, comprising: a processor, memory, and a computer-
readable storage medium; an operating environment stored on the computer-readable storage
medium and executing on the processor; a spreadsheet application; a spreadsheet, wherein the
spreadsheet comprises spreadsheet objects; and a gesture manager operating in conjunction
with the spreadsheet application that 1s configured to perform actions comprising: determining
when a gesture on a touch inpUt device is received, wherein the received gesture is used to
interact with the spreadsheet; determining when sensor information is received that relates to a
movement of the spreadsheet, wherein the sensor information comprises accelerometer data;
using the accelerometer data to perform one of: a zoom out operation with respect to the
spreadsheet in response to moving the touch input device in a first direction, and a zoom in
operation with respect to the spreadsheet in response to moving the touch input device in a
second direction, wherein the zoom out operation and the zoom in operation slow at one or
more predetermined locations within the spreadsheet, wherein the one or more predetermined
locations are prepositioned within the spreadsheet based at least in part on an arrangement of
data within the spreadsheet; automatically determining a type of the received gesture when
recetved with respect to the spreadsheet; performing an action in response to the determined
type of the recerved gesture with respect to the spreadsheet, wherein performing the action in
response to the determined type of the received gesture comprises performing actions selected
from the group of: performing a first action in response to the spreadsheet receiving a karate
chop gesture, performing a second action in response to the spreadsheet receiving a chart
gesture, performing a third action in response to the spreadsheet receiving a comment gesture,
performing a fourth action in response to the spreadsheet receiving a grip gesture, performing

a fifth action in response to the spreadsheet receiving a gesture in a gesture box, and
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performing a sixth action in response to the spreadsheet receiving a sort gesture; and updating

a display of the spreadsheet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIGURE 1 illustrates an exemplary computing device;
o [0005] FIGURE 2 illustrates an exemplary touch input system;
[0006] FIGURE 3 shows a system for using gestures and sensor information to interact

with an application;

[0007] FIGURE 4 shows a zooming gesture within a spreadsheet;
[0008] FIGURE 5 1llustrates the use of a gesture box;
10 [0009] FIGURE -6 shows a karate chop gesture;
[0010] FIGURE 7 shows a user selecting data and then drawing a chart gesture to

change a view of the selected data;

[0011] FIGURE 8 shows a user drawing a trend line gesture on a chart;
[0012] FIGURE 9 1illustrates a comment gesture;

15  [0013] FIGURE 10 shows a vortex effect in response to an action being performed on
data; |
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[0014] FIGURE 11 1illustratcs a display and intcraction with a grip uscr intcrface
clement;
|0015] FIGURE 12 shows spreadsheet objects being displayed based on a movement of
the device; and
[0016] FIGURE 13 shows an 1llustrative process for using gestures and sensors to
interact with a spreadsheet.

DETAILED DESCRIPTION
[0017] Referring now to the drawings, in which like numerals represent like elements,
various embodiments will be described. In particular, FIGURE 1 and the corresponding
discussion are intended to provide a brief, general description of a suitable computing
cnvironment in which embodiments may be implemented.
[0018] Generally, program modules include routines, programs, components, data
structures, and other types of structures that perform particular tasks or implement
particular abstract data types. Other computer system configurations may also be used,
including hand-held devices, multiprocessor systems, microprocessor-based or
programmable consumer ¢lectronics, minicomputers, mainframe computers, and the like.
Distributed computing environments may also be used 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.
[0019] Referring now to FIGURE 1, an illustrative computer architecture for a computer
100 utilized 1n the various embodiments will be described. The computer architecture
shown 1 FIGURE 1 may be configured as a mobile or a desktop computer and includes a
central processing unit 5 ("CPU"), a system memory 7, including a4 random access
memory 9 ("RAM") and a read-only memory ("ROM") 10, and a system bus 12 that
couples the memory to the central processing unit (“CPU™) 5. According to
ecmbodiments, computer 100 1s a handheld computing device such as a mobile phone,
tablet, laptop, net book, PDA, and the like.
[0020] A basic mput/output system containing the basic routines that help to transfer
information between elements within the computer, such as during startup, 18 stored 1n the
ROM 10. Thc computcr 100 further includes a mass storage device 14 for storing an
operating system 16, application program(s) 24, and other program modules 25, and

gesture manager 26 which will be described 1n greater detail below.
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[0021] Thc mass storagc device 14 1s connccted to the CPU 5 through a mass storagce
controller (not shown) connected to the bus 12. The mass storage device 14 and 1ts
associated computer-readable media provide non-volatile storage for the computer 100.
Although the description of computer-readable media contained herein refers to a mass
storage device, such as a hard disk or CD-ROM drive, the computer-readable media can
be any available physical media that can be accessed by the computer 100.

[0022] By way of example, and not limitation, computer-readable media may comprise
computer storage media and communication media. Computer storage media includes
physical volatile and non-volatile, removable and non-removable media implemented 1n
any method or technology for storage of information such as computer-recadable
instructions, data structures, program modules or other data. Computer storage media
includes, but is not limited to, RAM, ROM, Erasable Programmable Read Only Memory
(“EPROM”), Electrically Erasable Programmable Read Only Memory (“EEPROM?”),
flash memory or other solid state memory technology, CD-ROM, digital versatile disks
(““DVD?”), or other optical storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices, or any other medium which can be used to store
the desired mformation and which can be accessed by the computer 100.

[0023] According to various embodiments, computer 100 may operate 1in a networked
environment using logical connections to remote computers through a network 18, such as
the Internet. The computer 100 may connect to the network 18 through a network
interface unit 20 connected to the bus 12. The network connection may be wireless and/or
wired. The network mterface unit 20 may also be utilized to connect to other types of
networks and remote computer systems. The computer 100 may also include an
input/output controller 22 for receiving and processing input from a number of other
devices, including a display/touch imnput device 28. The touch mput device may utilize any
technology that allows touch mput to be recognized at a time. For example, the
technologies may include, but are not limited to: heat, finger pressure, high capture rate
cameras, infrared light, optic capture, tuned electromagnetic induction, ultrasonic
receivers, transducer microphones, laser rangefinders, shadow capture, and the like. An
exemplary touch mput device 18 shown in FIGURE 2. The touch input device 28 may also
b¢ scparatc from the display. Thce mput/output controllcr 22 may also provide output to
on¢ or more display screens, a printer, or other type of output device.

10024] Computer 100 may also include one or more sensors 21. According to an

embodiment, computer 100 includes an accelerometer for sensing acceleration of the
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computcr or a portion of thc computcr. For cxamplc, the accclcrometer may detect
movement of display 28. The accelerometer may be a single axis or multi-axis
accclerometer that 1S used to sense orientation, acceleration, vibration, and other types of
actions that may be sensed by an accelerometer. Other sensors may also be included, such
as location sensors (1.e. GPS), audio sensors, infrared sensors, other types of tilt sensors,
and the like. Information received by sensor 21 may be used to interact with an
application program. For example, when a user moves the computing device, different
parts of a spreadsheet may be shown 1n response to the movement.

[0025] As mentioned briefly above, a number of program modules and data files may be
stored 1n the mass storage device 14 and RAM 9 of the computer 100, including an
operating system 16 suitable for controlling the operation of a networked personal
computer, such as the WINDOWS® 7® operating system from MICROSOFT
CORPORATION of Redmond, Washington. According to on¢c embodiment, the operating
system 18 configured to include support for touch mput device 28. According to another
cmbodiment, a gesture manager 26 may be utilized to process some/all of the touch iput
that 1s received from touch mnput device 28.

|0026] The mass storage device 14 and RAM 9 may also store one or more program
modules. In particular, the mass storage device 14 and the RAM 9 may store one or more
application programs 24, such as a spreadsheet application. According to an embodiment,
the spreadsheet application 1s the MICROSOFT EXCEL spreadsheet application. Other
spreadsheet applications may also be used.

[0027] In conjunction with the operation of the application, gesture manager 26 1s
configured to detect gestures that are received by the touch mput device 28. Generally,
gesture manager 26 1s configured to sense when a gesture 1s received that 1s related to
performing an operation 1n conjunction with an application program, such as a spreadsheet
application. Different types of gestures may be received. For example, a swipe gesture, a
cut/paste gesture, an msert gesture, a vortex gesture, a grip gesture, a chart gesture, a trend
line gesture, a comment gesture, a zoom gesture, a sort gesture, an undo/redo gesture, and
the like may be received.

[0028] Gesture manager 26 1s also configured to receive mput from one or more sensors.
The information rcceived from the sensor(s) may be uscd alonc and/or in combination
with a received gesture. For example, tilting the device may cause a spreadsheet to
scroll/pan 1n the tilted direction. Shaking the device may be used to clear a filter, reset a

state, perform an undo and the like. Jerking the device may cause an acceleration 1n
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scrolling or a yjump 1n the scroll position. Tilting the device steeply (1.c. greater then 30
degrees or some other predetermined angle) may cause the spreadsheet objects contained
within spreadsheet 23 to appear as 1f they are spilling to the top of the spreadsheet thereby
allow1ing the user to select one of the spreadsheet objects. Upon selection, the spreadshect
objects can return to their original location and the view may center on the chosen object.
The gestures and sensor information may be used to change a display of information,
activate/deactivate functions, and/or perform some other type of operation associated with
application 24 or some other function and/or program. Additional details regarding the
gestures and sensor information will be provided below.

[0029] FIGURE 2 illustrates an exemplary touch input system. Touch input system 200
as 1llustrated comprises a touch panel 202 that has several sensors 204 integrated therein.
According to onc embodiment, the sensors 204 are Infrared (IR) sensors. The touch nput
system 200 1s configured to detect objects that either in contact with the touchable surface
206 or are close to but not 1n actual contact with ("adjacent”) touchable surface 206. The
objects that are sensed may be many different types of objects such as finger, hands, or
other physical objects. Infrared sensors 204 are distributed throughout touch panel 202
and are disposed parallel to touchable surface 206. One or more of the infrared sensors
204 may detect infrared radiation reflected from objects, such as hand 208, as indicated by
the arrow. Although the term "above"” 1s used 1n this description, 1t should be understood
that the orientation of the touch panel system 1s irrelevant. As shown in FIGURE 2,
touchable surface 206 1s horizontal, but in a different embodiment generated by rotating
system 200 clockwise by 90 degrees, touchable surface 206 could be vertical. In that
embodiment, the objects from which reflected IR radiation 1s detected are to the side of
touchable surtface 206. The term "above" 1s intended to be applicable to all such
orientations. Touchable surface 206 may also be changed to other orientations.

[0030] Touch panel 202 may comprise filters 212 that absorbs visible light and transmits
infrared radiation and are located between touchable surface 206 and IR sensors 204 1n
order to shield IR sensors 204 from visible light incident on touchable surface 206 in the
case where IR sensors 204 are sensitive to a broader range of wavelengths of light other
than purely infrared wavelengths.

[0031] Touch pancl 202 may comprisc a display that 1s configurcd to display imagcs
that are viewable via touchable surface 206. For example, the displayed image may be

images relating to an application, such as a spreadsheet. The display may be, for example,
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an LCD, an organic light cmitting diodc (OLED) display, a flcxiblc display such as
clectronic paper, or any other suitable display 1n which an IR sensor can be integrated.
0032] System 200 may comprise a backlight 216 for the display. Backlight 216 may
comprise at least one IR source 218 that 1s configured to 1lluminate objects in contact with
or adjacent to touchable surface 206 with infrared radiation through touchable surface 206,
as indicated by the arrows. IR sensors 204 are sensitive to radiation incident from above,
so IR radiation traveling directly from backlight 216 to IR sensors 204 1s not detected.
[0033] The output of sensors 204 may be processed by gesture manager 26 and/or
functionality included within an operating system or some other application to detect when
a physical object (¢.g., a hand, a bottle, a glass, a finger, a hat, ¢tc.) has come into physical
contact with a portion of the touch input surface 206 and/or a physical object 1s 1in close
proximity to the surface. For example, sensors 204 can detect when a portion of hand 208,
such as one or more fingers, has come in contact with or 1s near to the touch input display
surface 206. Additional sensors can be embedded 1n the touch input display surface 206
and can include for example, accelerometers, pressure sensors, temperature sensors, Image
scanners, barcode scanners, etc., to detect multiple simultancous 1inputs.

|0034] When the sensors 204 are IR sensors, the IR radiation retlected from the objects
may be reflected from a user’s hands, fingers, retlective ink patterns on the objects, metal
designs on the objects or any other suitable reflector. Fingers reflect enough of the near IR
to detect that a finger or hand 1s located at a particular location on or adjacent the
touchable surtface. A higher resolution of IR sensors may be used to scan objects in order
to achieve higher resolution.

[0035] Sensors 204 can be mcluded (e.g., embedded) 1n a plurality of locations. The
density of sensors 204 can be sufficient such that contact across the entirety of touch mput
surface 206 can be detected. Sensors 204 are configured to sample the surface of touch
input display surface 206 at specified intervals, such as, for example, 1 ms, 5 ms, ctc. for
detected contact and/or near contact. The sensor data received from sensors 204 changes
between sampling intervals as detected objects move on the touch surface; detected
objects are no longer within range of detection; and when new objects come in range of
detection. For example, gesture manager 26 can determine that contact was first detected
at a first location and thcen contact was subscquently moved to other locations. In
response, the gesture manager 26 may determine when a gesture 1s recerved and what type

of gesture 1S recerved.
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[0036] FIGURE 2 providcs just onc cxamplc of a touch input systcm. In othcr
cxemplary touch systems, the backlight may not comprise any IR sources and the surface
206 may include a frontlight which comprises at least one IR source. In such an example,
the touchable surface 206 of the system 1s a surtace of the frontlight. The frontlight may
comprise a light guide, so that IR radiation emitted from IR source travels through the
light guide and 1s directed towards touchable surface and any objects in contact with or
adjacent to it. In other touch panel systems, both the backlight and frontlight may
comprise IR sources. In yet other touch panel systems, there 1s no backlight and the
frontlight comprises both IR sources and visible light sources. In further examples, the
system may not compris¢e a frontlight or a backlight, but instead the IR sources may be
integrated within the touch panel. In an implementation, the touch mput system 200 may
comprise an OLED display which comprises IR OLED emuitters and IR-sensitive organic
photosensors (which may comprise reverse-biased OLEDs). In some touch systems, a
display may not be included. Even if the touch system comprises one or more components
or elements of a display, the touch system may be configured to not display images. For
cxample, this may be the case when the touch mput tablet 18 separate from a display. Other
examples include a touchpad, a gesture pad, and similar non-display devices and
components.

[0037] For some applications, 1t may be desirable to detect an object only 1f 1t 18 1n
actual contact with the touchable surface of the touch panel system. For example,
according to one embodiment, a gesture may not be recognized when the gesture 1s not
performed touching the surface. Similarly, a gesture may be recognized when performed
above the surface. The IR source of the touch mput system may be turned on only 1f the
touchable surface 1s touched. Alternatively, the IR source may be turned on regardless of
whether the touchable surface 1s touched, and detection of whether actual contact between
the touchable surface and the object occurred 1s processed along with the output of the IR
sensor. Actual contact between the touchable surface and the object may be detected by
any suitable means, including, for example, by a vibration sensor or microphone coupled
to the touch panel. A non-exhaustive list of examples for sensors to detect contact includes
pressure-based mechanisms, micro-machined accelerometers, piezoelectric devices,
capacitivc scnsors, resistive sensors, inductive sensors, lascr vibrometcers, and LED
vibrometers.

|0038] FIGURE 3 shows a system for using gestures and sensor information to interact

with an application. As 1llustrated, system 300 includes spreadsheet application 302,

7



10

15

20

25

30

CA 02822066 2013-06-17
WO 2012/094396 PCT/US2012/020192

callback codc 312, scnsor(s) 304, gesturc managcer 26, sprcadshect 310 and touch input
device/display 340. According to an embodiment, the functionality of system 300 1s
included within a mobile computing device.

[0039] In order to facilitate communication with the gesture manager 26, one or more
callback routines, 1llustrated in FIGURE 3 as callback code 312 may be implemented.
According to one embodiment, gesture manager 26 is configured to recetve mput from a
touch-sensitive input device 340 and sensor(s) 304. For example, gesture manager 26 may
provide an 1ndication to application 302 when a user’s hand (1.e. hand 312) or some other
object performs a gesture that 1s used 1n interacting with spreadsheet 310. Sensor
information may also be received by gesture manager 26 to interact with spreadsheet 310.
For example, a user may tilt or tap the side of the computing device to scroll the display of
spreadsheet 310.

[0040] Gesture manager 26 1s configured to recognize many different types of gestures.
Some of the gestures may be context dependent, be specific to an application and/or be
used within many different types of applications. For example, gestures may be used to
interact with a spreadsheet 310 that 15 associated with a spreadsheet application 302.
Gestures may be received 1n many different locations relating to touch mput
device/display 340. For example, a gesture may be recerved within a display of
spreadsheet 310, within a gesture box 314 and/or at some other location on display 340.
[0041] Gestures may be predetermined and/or specified in different ways. For example,
some gestures may be predetermined to be associated with a particular action whereas
other gestures may be associated with one or more actions by a user. For instance, a user
could specity that when a particular gesture 1s received then one or more spreadsheet
operations are to occur. The operation may be specified in many different ways. For
example, programming code may be used, a macro may be created, a formula may be
configured, and the like.

[0042] There are many different examples of actions that may occur. For example,
certain gestures when recognized may reverse the polarity of conditional formatting (1.¢.
change from high-to-low to low-to-high formatting). Performing a gesture may change
formatting of the data (1.¢ high values were originally formatted to be green and now are
rcd after the uscr performs a certain gesturc). One or morce gesturcs may result in reversing
the orientation of charts. For example, a chart was originally displaying data from January
to March and after a gesture 1s performed, the chart reverses and display data from March

to January. One or more gestures may expose more information. For example, suppose
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that a chart currcntly 1s displaying data between January 2009 to March 2009, When a
gesture 18 recerved, the display of the chart shifts and shows data from Feb 2009 to June
2009. Exemplary gestures and interactions with a spreadsheet are described below with
reterence to FIGURES 4-12.

[0043] Sensor information received by gesture manager 26 may be used to interact with
spreadsheet 310. For example, the relative position ot the computing device/display may
be used to determine the portion of the spreadsheet to display. For example, moving the
device to the left may scroll/pan the display of spreadsheet to the left whereas moving the
device to the right may scroll/pan the display of the spreadsheet to the right. The
scrolling/panning of the display may be a combination of a horizontal and vertical
scrolling/panning. For example, moving the device diagonally may result in an equal
amount of horizontal and vertical scroll/pan. The terms “scroll” and “pan” as used herein
may be used mterchangeably. Moving the device upwards or downwards may also affect
the display of spreadsheet 310. For example, moving the device down may perform a
zoom out operation such that more of the spreadsheet 15 displayed wherecas moving the
device 1n an upwards direction may be a zoom 1n operation such that a more detailed view
of the spreadsheet 1s displayed. According to an embodiment, a zoom out operation
displays a thumbnail view for each sheet of the spreadsheet workbook when the zoom
exceeds a predetermined zoom level. Moving the spreadsheet upwards/downwards may
also cause drilling operations to be performed on the spreadsheet. For example, moving
the device 1n an upwards direction may perform a drilling up operation to less detail in the
spreadsheet whereas moving the device in a downwards may perform a drilling down
operation to show more detail.

[0044] The speed of the movement of the spreadsheet/computing device may also be
used 1n determining a speed of the scrolling and/or zooming. For example, a sudden
movement 1n a direction may increase the speed of the scrolling and/or zooming action.
According to an embodiment, scrolling may slow/stop when 1t comes near a
predetermined location (“‘speed bump’’) within the spreadsheet. The location of the speed
bumps may be placed at different locations within the spreadsheet. They may be
automatically determined and/or manually located. A speed bump may be automatically
placcd whencever there 1s a gap 1n the data within the sprcadshect. For cxamplc, supposc
that a spreadsheet has content from rows 1-3 and 10-20 and no content from rows 4-10. A
speed bump may be placed at row 4 (318). When the user pans to row 4, the panning

stops as 1f 1t hit the end of the spreadsheet. The panning may also slow as 1t nears the end

9



10

15

20

25

30

CA 02822066 2013-06-17
WO 2012/094396 PCT/US2012/020192

of th¢ data before the speed bump. To continuc panning, the uscr just performs the
panning operation again. Speed bumps may also be placed periodically throughout the
orid of the spreadsheet (1.¢. every 100 rows, 200 rows, 1000 rows, and the like). Different
actions may also be associated with the speed bumps. For example, the movement of the
spreadsheet may stop when 1t hits a speed bump, slow when 1t hits a speed bump and then
speed up as 1t moves away from the speed bump, and the like.

[0045] The orientation of the spreadsheet/computing device may also be monitored.
Tilting the display of the spreadsheet causes the display of the spreadsheet to scroll/pan 1n
the tilted direction. An amount of tilt and/or a speed of the tilt may also be used to
perform operations. For example, tilting the device steeply 1n the vertical direction may
cause all the spreadsheet objects within spreadsheet 310 to appear as if they are spilling to
the top of the spreadsheet (See FIGURE 12). The tithing may also be interpreted to
navigate different data within an object. For example, tilting the device may navigate
across the data series 1n a chart.

[0046] Rotating the device may be used to change views that are associated with the
spreadsheet. For example, rotating the display of the spreadsheet may cause the view to
change from a sheets view to a Named Object View that displays each object that 18
associated with spreadsheet 310. Similarly, when a user 1s viewing an object, the view
may be changed based on the object. For example, when a user 1s viewing a pie chart,
rotating the spreadsheet may cause the view to change to some other type of chart (e.g. bar
chart).

[0047] Shaking the device may also be determined to perform operations relating to the
spreadsheet. For example, shaking the device may be used to clear filters that are set on a
table or pivot table within a spreadsheet, reset a state, perform and undo operation, and the
like.

[0048] FIGURES 4-12 illustrate exemplary gestures and actions to interact with a
spreadsheet.

[0049] FIGURE 4 shows a zooming gesture within a spreadsheet. As illustrated,
FIGURE 4 shows a spreadsheet view 410 before zooming and a zoomed view 420 after
performing a zoom out operation. According to an embodiment, a zoom gesture 18
dctected when a uscr sprcads two of their fingers apart as indicated by gesturc 445, A
zoom 1n gesture may be detected when a user closes two of their fingers. The zoomed out
view 420 may be shown when a user zooms out beyond a certain point (1.¢. < 5%) and/or

based on a speed of the movement between the two fingers of the gesture. For example, a

10



10

15

20

25

30

CA 02822066 2013-06-17
WO 2012/094396 PCT/US2012/020192

very quick scparation of the fingers may causc the thumbnail zoomed view 420 to be
shown. As illustrated, zoomed view 420 1s a thumbnail view of cach sheet within the
spreadsheet workbook. Other zoomed views may also be provided. For example, before
zooming to the thumbnail view of each sheet within the spreadsheet, a Named Object
View of the current may be displayed at a predetermined zoom level (e.g. at a zoom level
15-20%).

[0050] FIGURE 5 illustrates the use of a gesture box. As illustrated, FIGURE 5
illustrates display 530 that shows spreadsheet 540, selection 512, and gesture box 518.
According to an embodiment, the gesture box 518 18 drawn near a corner of the display. A
gesture 516 may be drawn into the gesture box 518. Each gesture 1s associated with a
particular command. For example, some exemplary commands are illustrated by gesture
box commands 520. For example: drawing S could save the spreadsheet, drawing B could
bold text, drawing a + sign could write a sum formula drawing a - sign could write a
subtraction formula, drawing an up arrow could sort upwards, drawing a down arrow
could sort downwards, drawing a circle could write an average formula. Other gesture
commands may be used within gesture box 518. For example, a user could create custom
gestures and/or modify existing gestures. These gestures could be recorded and associated
with programming code, commands, and/or macros.

[0051] As illustrated, a user has created a selection 512 of the numbers 10, 12 and 5 with
gesture 514 and then draws a “+”” symbol within gesture box 518. In response to drawing
the + symbol, a sum formula 1s written to grid location A4 that causes the value 27 to be
displayed. A user may draw any gesture command 1nto the box that was appropriate for
sclection 512. For example, a user may draw a circle within gesture box 518 that writes an
average formula that would base 9 to be displayed at location A4.

[0052] While gesture box 518 1s shown at the bottom left location of display 530, the
gesture box may be displayed at other locations. For example, gesture box 518 may be
displayed on top of spreadsheet 540, or at any other location on display 530.

[0053] FIGURE 6 shows a karate chop gesture. As illustrated, FIGURE 6 shows
spreadsheet 610 receiving a horizontal karate type gesture 612 and a vertical karate type
gesture 614. The karate type gesture 18 used to insert a row/column at a particular location
within a sprcadshect. The karate chop gesturc 1s detected when a karate chop motion 1s
performed. For example, the edge of a user’s hand may be detected or an edge of another
physical object with an edge having similar characteristics to a user’s hand may be

detected to receive the karate type gesture.  When a horizontal karate chop gesture 612 1s
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rcceived a new row 18 1nscrted at the location of the karate chop gesturc. When a vertical
karate chop gesture 614 1s recerved a new column 1s inserted at the location of the karate
chop gesture. In the current example, a new row 1s inserted between rows 2 and 3 and a
new column 1s 1nserted after column 6 (see spreadsheet 620). According to another
embodiment, the karate chop gesture 1s associated with other commands. For example,
the karate chop gesture could trigger the automatic conversion of text-to-columns.

[0054] FIGURE 7 shows a user selecting data and then drawing a chart gesture to
change a view of the selected data. As illustrated, FIGURE 7 shows a spreadsheet 710
comprising data 716. In the current example, a user has selected data 716 and then draws
a chart gesture to create a display of a chart to represent the selected data.

[0055] Chart gesture 722 shows the user drawing a circle that represents a pie chart.
When the user has completed chart gesture 722, a pie chart 712 1s displayed. The chart
may be displayed at different locations. For example, the chart may replace the selected
data, the chart may be placed near the selected data or the chart may be placed at a user
designated position. The chart may also be placed on another sheet of the spreadsheet
workbook.

|0056] Chart gesture 724 shows a user drawing a chart gesture that 1s in the form of a
line that creates a bar chart 714 for selected data 716. According to an embodiment, more
than one type of chart may be displayed with selected data.

[0057] Chart gesture 726 shows a user drawing a chart gesture that 1s in the form of a
semi-circle line that creates a scatter chart 718 for selected data 716. According to an
embodiment, more than one type of chart may be displayed with selected data.

[0058] FIGURE 8 shows a user drawing a chart gesture that 1s recognized as a trend line
gesture on a chart. As illustrated, FIGURE 8 shows a bar chart 810 bar chart 814 with a
trend line, scatter chart 820 and scatter chart 824 with a logarithmic trend line. In the
cxample of the bar chart, a user draws a trend line gesture 812 that 18 near the edges of the
displayed chart elements data to create a display of a trend line with the bar chart (814). In
the example of the scatter chart 820, a user draws a trend line gesture 822 that 1s a line
near the middle of the data to create a display of a trend line with the scatter data 824.
[0059] FIGURE 9 illustrates a comment gesture. A comment gesture creates a comment
location ncar the beginning of the comment gesture. For cxamplc, in FIGURE 9, a
comment 18 located near the top of the last bar chart (920). The comment gesture 1s a line
followed by a portion of a circle as 1llustrated by display 910. While the comment gesture

1s shown being performed on a chart, the comment gesture may be located anywhere
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within a display and bc associated with diffcrent types of clements. For cxamplc, a
comment gesture may be associated with a single cell, a group of selected cells, a chart, a
table, or some other object. A comment box 1s displayed 1n response to receiving the
comment gesture that allows a user to enter a comment.

[0060] FIGURE 10 shows a vortex eftect in response to an action being performed on
data. As illustrated, display 1010 shows a user cutting selected data. In response to the
cut option being selected, an animation that looks like a "vortex" 1s displayed creating the
illusion that the content that 1s cut 18 getting sucked into the finger (1012). According to
an embodiment, content disappears to the point where the finger last contacted the screen.
[0061] Display 1020 shows a user pasting data. On a paste command, the content 1s
drawn outward from the finger point of contact (1014) and the vortex animation creates
the 1llusion that the pasted content is coming out of the finger.

[0062] FIGURE 11 illustrates a display and interaction with a grip user interface
clement. A grip user interface element 1112 1s displayed on top of a document, such as a
spreadsheet 1110. According to an embodiment, the grip user interface element 1112 is
placed on the side of the screen of the non-dominant hand (e.g. for right handed users on
the left side and for left handed users on the right side). When the grip 1112 18 not held
down, a slide action by the dominant hand 1114 1s interpreted as a pan.

[0063] When the grip 18 held down (e.g. by the non-dominant hand) as 1llustrated 1n
display 1120, any slide action by the other hand 1124 1s interpreted as selecting cells.
Difterent effects may be applied with the display of grip 1112. For example, the grid of
the spreadsheet can visually "bend"” at the point of contact with the grip to provide visual
feedback that the grip is being held down.

[0064] FIGURE 12 shows spreadsheet objects bemng displayed based on a movement of
the device.
[0065] Display 1220 shows spreadsheet objects spilling off of the display. For example,
tilting the computing device in the vertical direction may cause the spreadsheet objects
within spreadsheet 1210 to appear as if they are spilling to the top of the spreadshect as
shown 1n display 1220. Tilting the device horizontally may cause the spreadsheet objects
to spill to the side of the device. Upon selection of an object, the spreadsheet 1s displayed
with the view centerced on the choscen object. This provides a faster way to navigatc
objects on a sheet.

|0066] Daisplay 1230 shows spreadshect objects being gravity sorted. For example, the

user may tilt the computing device from landscape to portrait mode, and then shake the
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device. According to an cmbodiment, the combincd actions sort the data so the largest
items appear on the bottom. The data may be numbers, chart data, spreadsheet objects and
the like. For example, when applied to a bar chart, 1t would appear that the heaviest bars
of the chart are falling to the bottom.

[0067] Referring now to FIGURE 13, an 1illustrative process 1300 for using gestures and
sensors to interact with a spreadsheet will be described. When reading the discussion of
the routines presented herein, it should be appreciated that the logical operations of
various embodiments are implemented (1) as a sequence of computer implemented acts or
program modules running on a computing system and/or (2) as interconnected machine
logic circuits or circuit modules within the computing system. The implementation 1s a
matter of choice dependent on the performance requirements of the computing system
implementing the invention. Accordingly, the logical operations illustrated and making up
the embodiments described herein are referred to variously as operations, structural
devices, acts or modules. These operations, structural devices, acts and modules may be
implemented 1n software, 1n firmware, 1n special purpose digital logic, and any
combination thereof.

|0068] After a start operation, the process flows to operation 1310, where a gesture 1s
received and/or sensor information 1s recerved. The gesture may be any of the gestures
described herein or other recognized gestures, such as a karate chop gesture, a grip
gesture, a shape gesture, a trend line gesture, a comment gesture, a zoom gesture, a sort
gesture, and the like may be recetved. According to one embodiment, the user places at
least a portion of their hand (e.g. one or more fingers) on the touch surface. Additionally,
according to some embodiments, the user may place their hand near the surface of the
touch surface but not on the touch surface. The sensor information may relate to many
different types of sensor information that may be used in interacting with a display. For
cxample, the sensor mmformation may relate to accelerometer data that may be used in
determining an orientation of the computing device and a speed of the device,

[0069] Moving to operation 1320, the action to perform 1s determined. According to an
cmbodiment, the action relates to interacting with a spreadsheet and comprises actions
such as panning, tilting, sorting, zooming, drilling, and the hike. While the actions
described rclate to intcraction with sprcadshects, other applications may be utilized with
the gestures described.

10070] Flowing to operation 1330, the determined action 1s performed. Generally, the

action relates to updating a spreadsheet. For example, a chart may be created, a trendline
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may be added, data may be sorted, summed, or some other operation may be performed on
data, and the like.

[0071] Transitioning to opcratibn 1340, the display is updated. The display 1s updated
in response to the action received gesture/sensor infonnation that 1s received.

(0072] The process‘then flows to an end operation and returns to processing other
actions.

[0073] The above specification, examples and data provide a complete description of the
manufacture and use of the composition of the invention. Since many embodiments of the
invention can be made without departing from the scope of the invention, the -

invention resides in the claims hereinafier appended.
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CLAIMS:

1. A method for interacting with a spreadsheet, comprising:

recelving a gesture on a touch input device, wherein the received gesture is

used to interact with the spreadsheet;

receiving sensor information, wherein the sensor information is used to interact
with the spreadsheet, wherein the sensor information comprises accelerometer data that is

used 1n changing a view of the spreadsheet, wherein the accelerometer data is used to perform

one of:

a zoom out operation with respect to the spreadsheet in response to moving the

touch input device 1n a first direction, and

a zoom 1n operation with respect to the spreadsheet in response to moving the

touch input device in a second direction, and

wherein the zoom out operation and the zoom in operation slow at one or more
predetermined locations within the spreadsheet, wherein the one or more predetermined
locations are prepositioned within the spreadsheet based at least in part on an arrangement of

data within the spreadsheet;

automatically determining a type of the received gesture with respéct to the

spreadsheet;

performing an action in response to at least one of the determined type of the
recerved gesture with respect to the spreadsheet and the sensor information, wherein

pertorming the action in response to the determined type of the received gesture comprises

one or more of: performing a first action in response to the spreadsheet receiving a karate
chop gesture, perforining a second action 1n response to the spreadsheet receiving a chart
gesture, performing a third action in response to the spreadsheet receiving a comment gesture,

performing a fourth action in response to the spreadsheet receiving a grip gesture, performing
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a fifth action in response to the spreadsheet receiving a gesture within a gesture box, and

performing a sixth action in response to the spreadsheet receiving a sort gesture; and
updating a display of the spreadsheet.
2. The method of Claim 1, further comprising:

In response to receiving the karate chop gesture on the spreadsheet, inserting at

least one of a row and a column in the spreadsheet near a location of the karate chop gesture.

3. The method of Claim 1, further comprising:

In response to receiving the chart gesture, inserting at least one of: a trend line

on a displayed chart in the spreadsheet and a chart in the spreadsheet.
4, The method of Claim 1, further comprising:

In response to receiving the comment gesture, displaying a comment box to

receive a comment at a location near a received gesture location.

. The method of Claim 1, further comprising:
displaying a grip user interface element on the display of the spreadsheet;

in response to receiving the grip gesture when the grip user interface element is
pressed, selecting a portion of the spreadsheet in response to a finger being moved across the

spreadsheet; and

In response to receiving the grip gesture when the grip user interface element is

not pressed then changing the display of the spreadsheet.

6. The method of Claim 1, further comprising:
In response to receiving a zoom gesture, performing at least one of:

displaying a thumbnail for each sheet within a workbook that is associated with

the spreadsheet when a zoom level exceeds a predetermined threshold; and
17
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displaying a drilled down view of the data of the spreadsheet.
7. The method of Claim 1, further comprising:
displaying a geSture box for receiving gesture commands;

when a gesture 1s received within the gesture box, determining a gesture

command from the gesture; and

performing the gesture command on data in the spreadsheet.

8. The method of Claim 1, further comprising:

displaying a vortex animation in response to a cut command and in response to

a paste command based on a location of the received gesture.

9. The method of Claim 1, wherein automatically determining the type of the
received gesture comprises determining when the gesture is the sort gesture, and wherein

performing the action comprises sorting at least a portion of the data within the spreadsheet.
10. The method of Claim 1, further comprising:

determining when the spreadsheet is tilted;

determining a speed of the tilting; and

wherein performing an action comprises at least one of:

scrolling a display of the spreadsheet based on at least one of the tilt and the

speed of the tilting; and

displaying spreadsheet objects in the spreadsheet spilling to a top of the

spreadsheet.

11. The method of Claim 1, further comprising:
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automatically slowing the scrolling of the spreadsheet when a speed bump that

1s associated with a position in the spreadsheet is within a predetermined position.
12. The method of Claim 1, further comprising:
determining when the spreadsheet is shaken and performing at least one of®

5 clearing a filter on a spreadsheet object; and

performing a gravity sort that sorts spreadsheet data based on a weight of the

spreadsheet objects.
13. The method of Claim 1, further comprising:
determining when the spreadsheet is rotated; and
10 in response, changing a type of view of the spreadsheet.

14, A computer-readable storage medium storing computer-executable instructions

for interacting with a spreadsheet comprising:

determining when a gesture on a touch input device is received, wherein the

received gesture is used to interact with the spreadsheet;

15 - using accelerometer data as part of changing a view of the spreadsheet

including using the accelerometer data to perform one of:

a zoom out operation with respect to the spreadsheet in response to moving the

touch input device 1n a first direction, and

a zoom 1n operation with respect to the spreadsheet in response to moving the

20 touch input device in a second direction,

wherein the zoom out operation and the zoom in operation slow at one or more

predetermined locations within the spreadsheet, wherein the one or more predetermined
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locations are prepositioned within the spreadsheet based at least in part on an arrangement of

data within the spreadsheet;

automatically determining a type of the received gesture with respect to the

spreadsheet;

5 performing an action in response to the determined type of the received gesture
with respect to the spreadsheet, wherein performing the action in response to the determined
type ot the received gesture comprises one or more of: performing a first action in response to
the spreadsheet receiving a karate chop gesture, performing a second action in response to the
spreadsheet receiving a chart gesture, performing a third action in response to the spreadsheet

10 receiving a comment gesture, performing a fourth action in response to the spreadsheet
recelving a grip gesture, performing a fifth action in response to the spreadsheet receiving a

gesture 1n a gesture box, and performing a sixth action in response to the spreadsheet

recerving a sort gesture; and
updating a display of the spreadsheet.
15 15. The computer-readable storage medium of Claim 14, further comprising:
using the accelerometer data to reset a state of the spreadsheet.

16. The computer-readable storage medium of Claim 15, further comprising:

determining when the spreadsheet is tilted; and

wherein performing the action comprises displaying spreadsheet objects in the

20 spreadsheet spilling to a top of the spreadsheet.

17. The computer-readable storage medium of Claim 15, further comprising:

in response to a movement of the spreadsheet, scrolling the spreadsheet: and

automatically slowing the scrolling of the spreadsheet when a speed bump that

1s associated with a position in the spreadsheet is within a predetermined position.
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18. The computer-readable storage medium of Claim 15, further comprising:

determining when the spreadsheet is shaken and performing at least one of:

clearing a filter on a spreadsheet object; and

performing a gravity sort that sorts spreadsheet data based on a weight of the

5 spreadsheet objects.
19. A system for interacting with a spreadsheet, comprising:
a processor, memory, and a computer-readable storage medium;

an operating environment stored on the computer-readable storage medium and

executing on the processor;
10 a spreadsheet application;

a spreadsheet, wherein the spreadsheet comprises spreadsheet objects; and

a gesture manager operating in conjunction with the spreadsheet application

that is configured to perform actions comprising:

determining when a gesture on a touch input device is received, wherein the

15  received gesture is used to interact with the spreadsheet;

determining when sensor information is received that relates to a movement of

the spreadsheet, wherein the sensor information comprises accelerometer data;
using the accelerometer data to perform one of:

a zoom out operation with respect to the spreadsheet in response to moving the

20 touch input device in a first direction, and

a zoom 1n operation with respect to the spreadsheet in response to moving the

touch input device in a second direction,
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wherein the zoom out operation and the zoom in operation slow at one or more
predetermined locations within the spreadsheet, wherein the one or more predetermined
locations are prepositioned within the spreadsheet based at least in part on an arrangement of

data within the spreadsheet;

automatically determining a type of the received gesture when recetved with

respect to the spreadsheet;

performing an action in response to the determined type of the received gesture
with respect to the spreadsheet, wherein performing the action in response to the determined
type of the received gesture comprises performing actions selected from the group of:
performing a first action in response to the spreadsheet receiving a karate chop gesture,
performing a second action in response to the spreadsheet receiving a chart gesture,
performing a third action in response to the spreadsheet receiving a comment gesture,
performing a fourth action in response to the spreadsheet receiving a grip gesture, performing
a fifth action in response to the spreadsheet receiving a gesture in a gesture box, and

performing a sixth action in response to the spreadsheet receiving a sort gesture; and
updating a display of the spreadsheet.
20. The system of Claim 19, further comprising:
determining when the spreadsheet 1s tilted;
determining when the spreadsheet 1s rotated;
determining when the spreadsheet 1s shaken; and
wheréin performing the action comprises at least one of:

displaying spreadsheet objects in the spreadsheet spilling to a top of the

spreadsheet;

scrolling the spreadsheet;
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reversing a direction of displayed data;
changing a sorting of data; and

changing a view type of the spreadsheet.
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