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INTERFACING WITH A COMPUTING
APPLICATION USING A MULTI-DIGIT
SENSOR

include a single stroke Where user interface items can be

selected When additional digits are presented at the end of a

gesture.
BRIEF DESCRIPTION OF THE DRAWINGS

BACKGROUND

[0006]
[0001] Selecting items from a menu of functions is a basic
computer interaction task When a user interface is used by an

FIG. 1 is a block diagram illustrating a system for

interfacing With a computing application using a multi-digit
sensor.

end user. Most current menu designs assume that the user has

[0007]

a single interactive point for input Which means the menu can
be traversed in a linear fashion. For example, a user may have

gestures that can be used for interfacing With a computing
application using a multi-digit sensor.

FIGS. 2A-2E illustrate an embodiment of a group of

a mouse cursor or a stylus Which alloWs the user to select

[0008]

menu items one by one. In general, such menus can be acti

method of interfacing With a computing application using a

vated by clicking on an item or by dragging and/or crossing
the interaction point through the menu item. Dragging or
crossing the interaction point through the menu item is often

multi-digit sensor.

used With a stylus for a marking menu or a crossing menu

FIG. 3 is a ?owchart illustrating an embodiment of a

DETAILED DESCRIPTION

[0009]

Reference Will noW be made to the exemplary

system.

embodiments illustrated in the draWings, and speci?c lan

[0002] In a system With many menu options, the menus are
often nested and this means opening a menu item may open a
neW sub-menu. The use of nesting menus forces the user to

guage Will be used herein to describe the same. It Will never
theless be understood that no limitation of the scope of the

traverse many menu items before arriving at their ?nal choice.

This process is comparatively sloW and potentially error

technology is thereby intended. Alterations and further modi
?cations of the features illustrated herein, and additional
applications of the embodiments as illustrated herein, Which
Would occur to one skilled in the relevant art and having

prone.

[0003] In recent years, computer interface hardWare has
been produced that can recogniZe When a user presents the
user’s digits to a sensor device. For example, certain hardWare
can recogniZe When a user touches multiple points on a com

puter screen, interface pad, or interface surface. These multi

digit recognition systems that can register multiple digits
(e.g., multiple touch points) for the user interface can be

called multi-digit interface systems. In such multi-digit inter
face systems, the menu design has not taken advantage of the
multiple-points of interaction to enhance the menu interac
tion. As a result, the menus used in multi-digit interface
systems have generally remained the same as in the single

digit or single interaction point interface systems.
SUMMARY

possession of this disclosure, are to be considered Within the

scope of the description.
[0010] The present technology provides the use of a set of
user digit gestures or digit strokes that can reduce the amount
of existing menu nesting by enabling a user to more directly
select from a larger set of menu options. The gestures can be
composed of a ?nger or hand stroke in combination With a
varying number of user digits sensed by a multi-digit sensor.
Examples of a multi-digit sensor can include a multi-touch
surface device, multi-touch screen, or an optical sensor. The

digits used by the user can include the ?ngers and thumbs.
The number of digit contacts together With the shape of the
gesture determines Which of the several options may be
invoked. These gestures are straight-forWard to remember,
perform, and be detected by the system. In addition, the
gestures are also distinct enough not to be frequently ran
domly invoked or confused With other gestures used for inter

facing With a computing device.

[0004] This summary is provided to introduce a selection of
concepts in a simpli?ed 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 sub
ject matter, nor is it intended to be used to limit the scope of

computing application using a multi-digit sensor 100. The
system may include a multi-digit sensor capable of sensing
multiple digits (e.g. ?ngers and thumbs) of a user. In one

the claimed subject matter. While certain disadvantages of
prior technologies are noted above, the claimed subject mat

be con?gured to detect multiple input touchpoints from a user
114 When the user touches the user’s digits to the sensing

ter is not to be limited to implementations that solve any or all

surface. The multi-touch surface device may be a multi-touch
pad attached as a peripheral or an integrated multi-touch
screen device. Many multi-touch devices use capacitive sens

of the noted disadvantages of the prior technologies.
[0005] Various embodiments are described for interfacing
With a computing application using a multi-digit sensor. One
method may include obtaining an initial stroke using a single

[0011]

FIG. 1 illustrates a system for interfacing With a

example con?guration, a multi-touch surface device 108 can

ing technology, While other multi-touch devices may use
optical re?ection or other existing touch sensing technolo

digit of a user on the multi-digit sensor. A direction change
point for the initial stroke can be identi?ed. At the direction

gies.

change point for the initial stroke, a number of additional
digits can be presented by the user to the multi-digit sensor.

be a motion and/or depth sensor 120 that can be used to sense

[0012]

Another example type of a multi-digit sensor may

Then a completion stroke can be identi?ed as being made

a user’s gestures 124. An example depth sensor may include
an infrared projector that projects an infrared beam 122 com

With the number of additional digits. A user interface signal to
can be sent to the computing application based on the number

metal-oxide-semiconductor chip). The sensing range of the

of additional digits used in the completion stroke. In another
con?guration of the technology, the stroke or gesture may

bined With an optical sensor (e.g. CMOS complementary
depth sensor may be adjustable, so the sensor can automati

cally depth calibrate in response to the user’s physical envi
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ronment, such as the presence of furniture. Infrared may also
alloW the multi-digit sensor to sense a user’s digits under

tion or placement of the additional digits can enable selection
of sub-options or items in the user interface function. The

many types of ambient light conditions. Other types of optical

depicted menu selection process can extend a marking menu

sensors may be used such as a laser sensors, light sensors, or

With the use of multi-digit gestures. The ?rst hand With a

visual cameras.

single ?nger extended in each ?gure shoWs the starting posi

[0013]

tion for each hand movement. Then the second hand position
shoWs a number of digits or ?ngers that may be added to the
gesture at a direction change point 240 in FIG. 2A. Both
hands represent a single user’s hand (in this case their right

A computing application 102 can be con?gured to

receive input through a user interface or a graphical user

interface 104. The computer software application can be
executing on one or more processors 112. For example, the

computer softWare application can be executing on a desktop
Workstation, server, handheld computing device or another
type of computing device. The graphical user interface that is
stored in a computer memory 110 may be displayed to an end
user via a display output 120 or display screen. In one

hand).
[0019] As illustrated in FIG. 2A, the user’s ?nger can be
moved aWay from the initial point 202 and the ?rst straight
horiZontal line 204 may select the type of function that Will be
undertaken. As an example, the ?rst line of the gesture that is

embodiment, the display output may be an independent out
put device or the display output may have the multi-touch
surface attached directly over the display output. The user

traced in a direction to the user’s right may represent that an

interface may also be an audio interface, a touch interface or

change may be expected by the interface system. FIG. 2B

another interface that is perceptible to a human and Where

illustrates that one or more additional menu items 210, 212 or

menu sub-items can be chosen.

sub-options can be displayed in response to the user’s ?nger
tips to help prompt the user regarding Which items are avail
able. When a multi-touch surface device is being used, the

[0014]

A multi-digit recognition module 106 can be in

communication With the graphical user interface 104. The

multi-digit recognition module can be con?gured to obtain
and interpret the electronic signals from the multi-digit sensor
device. In one embodiment, the multi-digit recognition mod

editing function is desired.
[0020]

When the user stops at the end of the line, a direction

sub-options can be displayed under the user’s ?nger tips. In
the case of an edit function, items such as copy, copy format,

cut, paste, or paste special may be the additional items or

ule can be a device driver in communication With the graphi

sub-options. This type of prompting may be provided for

cal user interface and computing application through an oper

users Who are neW to the interface system, While experts at

ating system.
[0015] The input signals received by the multi-digit recog

using this interface may not need graphical prompts. In this
example, up to ?ve user digits canbe sensed by the multi-digit

nition module can include signals representing a gesture and
a number of additional digits presented by the user on the
multi-digit sensor device. The term “presented” as used here

recognition module. These ?ve different ?nger con?gura

is de?ned as a user providing their digits to the digit sensor so
that the sensor can recogniZe a gesture, hand sign, or number

of ?ngers in a gesture. The additional digits may be the
additional three ?ngers and/or thumb on the user’s hand. For

tions, illustrated in FIGS. 2A-2E, can be used to determine
Which of ?ve user interface items are selected for the gesture.

The direction the gesture is made aWay from an initial point
determines Which set of ?ve user interface items Will be used
to make a further selection. Each different direction can have
a different item group or set to present to the user. The addi

example, the gesture may be a user moving one ?nger in a
straight or curved line aWay from an initial point or starting

tional selection can be based on the number of digits sensed

point. In addition, the gesture may be an L-shape or another

[0021] The L-shaped gestures in this example gesture are
comparatively uncomplicated to perform, learn, and recog

shape With corners that indicates that the user desires to

provide a command to the computing application.
[0016] A user interface item 116 in the user interface can be
con?gured to activate a selected user interface function in

response to the gesture and the number of digits communi
cated to the user interface by the multi-digit recognition mod
ule. The multi-digit capabilities of the multi-digit sensor
device can be combined together With the gesturing menu
design and additional digits for selecting user interface items
to extend the number of directly accessible menu items With
a single hand stroke and Without menu nesting.

by the multi-digit recognition module.
niZe. These gestures are also easily differentiated from other
that gestures may be used to interact With the computing

device. The L-shaped gestures have been previously used
With a single contact stylus and in the past offered only a

single invocation per hand stroke. Whereas, the present tech
nology can offer at least tWo invocation options per stroke.

[0022]

As illustrated by FIGS. 2A-2E, the gesture may

form a backWards L shape. The initial stroke can be created by

This technology provides the ability to cull the

the user by moving the single digit aWay from an initial point.
After the initial stroke is completed, a change direction point
can be reached. A change direction point is Where the direc

menu options displayed based on the combination of the
direction of the movement of a gesture and the number of

tion of a gesture or stroke changes direction at an in?ection
point or corner. Next, a completion stroke 220 (in FIG. 2C or

digits presented to the multi-digit sensor device. For example,

FIG. 2A) can be performed by the user by moving perpen

[0017]

?rst move one ?nger to the left, folloWed by tWo ?ngers doWn

dicular to the initial stroke to form a backWards L. Altema

to select a particular sub-option of the left menu. In the case of
a multi-touch surface this gesture can be performed Without

menus can also be reduced because more menu items are

tively, the user may also form a forWard L, sideWays L facing
doWn, or a sideWays L facing up depending on the sub-menu
desired to be selected. While the L shape is illustrated here as
being orthogonal to a reference side of the sensor device, any
rotated orientation of L shape can be used and recogniZed by

available at a time Which ?attens the overall menu structure.

the sensor.

[0018] FIGS. 2A-2E illustrates an example of gestures that
can be used With the present technology. In this example, the

[0023] While using an L shape is bene?cial because it is
unlikely to be confused With other interface gestures, the
completion stroke can be performed by moving aWay at

lifting the hand from the surface Which increases the speed of

the selection. Time spent searching through multiple levels of

gesture can select a user interface function and the presenta
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another angle to the initial stroke. Instead of moving in a
different direction at a 90 degree angle, the completion stroke
can move aWay from the change direction point at some other

angle betWeen 0 and 90 degrees. An example of this can be
performing the completion stroke at a 45 degree angle to the
left or right of the initial stroke.

[0024]

The L-shaped gestures have been used previously

an upWard, doWnWard, left and right (North, South, East and
West) directions. Additional digits can be presented on such
paths to directly select additional sub-options or items. This
extends the available menu options at least ?ve times in the
case Where a single hand is considered or more if an addi

tional hand is used.
[0030] FIG. 3 is a ?owchart illustrating a method of inter

With an interface knoWn as Hover Widgets Which Were devel

facing With a computing application using a multi-digit sen

oped by Microsoft. HoWever, the present technology adds the

sor device. The method can include the operation of obtaining
an initial stroke using a single digit of a user on the multi-digit
sensor device, as in block 310. The single digit stroke may be

ability to invoke one of a plurality of possible options depend
ing on hoW many ?ngers the user has presented to the multi
digit sensor at the direction change point. In the example case,
this change direction point is at the comer 240 of the L gesture
as in FIG. 2A.

[0025]

While L-shaped strokes in different directions have

been described, the gesture can be other shapes too. For
example, de?ned curved or looping shapes can be used to pick
the function and then multiple user digits can be presented to
the multi-digit sensor device to select items or sub-options.
For example, a partial spiral shape With an in?ection on the
end may be used. Alternatively, a shape that has multiple

reserved for initiating a command and selecting a starting
function point in the user interface menu. A direction change
point or intermediate stopping point for the initial stroke can
be identi?ed, as in block 320.At this direction change point or
in?ection point, the system may be con?gured to expect addi
tional input. For example, a number of additional digits (e. g.,
?ngers and/or thumbs) may be placed by the user on the
multi-touch surface device, as in block 330. These additional
digits can be presented When the direction change point at the
end of the initial stroke With the single digit is reached. The

change direction points or comers can be used such as a

system may identify an additional tWo digits (or more) that

forWard or reverse Z shape or a V type shape. Further, the

have been presented to the multi-digit sensor device.
[0031] A completion stroke With the number of additional

initial stroke may be another distinctive shape that is differ
entiated from other user interface input strokes.
[0026] In some embodiments, the initial stroke can be per
formed by an East or West stroke With respect to the surface

plane of multi-digit sensor device. Then the completion
stroke can be performed by moving in a North or South
direction With respect to the multi-digit sensor device. Alter
natively, the initial stroke can be performed in the North or
South direction and the completion stroke can be performed

digits can also be identi?ed as in block 340. A user interface
signal to can be sent to the computing application or a user

interface item can be selected in the computing application
based on the number of additional digits used in the comple
tion stroke, as in block 350.
[0032] In one embodiment, the number of ?ngers and
thumbs can be used to de?ne Which menu item is selected. In
an alternative con?guration, the number of additional menu

in the East or West direction.
[0027] The present technology can use a sequence of one or

sub-options displayed at the end of the completion stroke can
be reduced based on the number of additional digits used by

more hand strokes and a particular number of di gits moving in

the user. In the case of reduced menu items at the end of the

synchrony relative to the multi-digit sensor to invoke a menu

stroke, an additional selection may be made to determine the
?nal sub-menu or sub-item selection.

option or menu item. When the additional number of digits is
presented by the user, the extra digits can move along With
part of the hand stroke or gesture from the change direction
point to send a user interface signal to the computer applica
tion or to complete the selection of the user interface item. As

[0033]

In another con?guration of the technology, the ges

ture stroke can be obtained based on a single digit placed on
the multi-digit sensor device by a user. When the stopping

point for the single gesture stroke on the multi-digit sensor

discussed, the technology described can extend the possible

device is identi?ed, then the menu sub-items can be selected

space of user interface options that are directly selectable in

When the gesture has stopped. Rather than obtaining a second
part of the gesture stroke, the number of additional digits
presented by the user to the multi-digit sensor device at the

one user action by a factor of at least ?ve and in some cases 10

or even 20 using directionality. This increase in user selection
options at each level can reduce the amount of ?nger move
ment on the screen in cases of very large (e. g., deep) menus.

[0028]

This technology may use a single ?nger to begin the

gesture, but possibly multiple ?ngers to complete the selec
tion. The expanded selection options alloWs the system to cull
doWn the number of options displayed on a user interface
screen or under a user’s ?ngers on a multi-touch screen, thus

reducing visual clutter and providing a simpler and faster Way
to ?nd and select an item. For example, as soon as the user

moves to the user’s right (East), the other three options
(North, South, and West) can fade aWay and the sub-options
can appear. If performed suf?ciently fast in expert use, the
user interface visualiZation of the menu can completely dis

end of the gesture stroke can be determined. As a result, a user
interface signal to can be sent to a computing application or a

user interface item in the computing application can be
selected based on the number of additional digits presented
by the user at the stopping point. In contrast to the previous
embodiment Which has a direction change point, this selec
tion can be made With just one gesture. HoWever, simpler
gestures can create more false positives When identifying the
gesture. For example, after a single line or curve stroke has
stopped, then one or more digits can be placed on the multi
digit sensor device. The additional digits can select an item
from the user interface. The single line stroke may also be
straight or curved.

appear. HoWever, the user can still be sure that a correct menu

[0034]

Was selected by knoWing hoW many digits or ?ngers the user
presented to the multi-digit sensor.
[0029] While FIGS. 2A-2E illustrate some examples of

example selects a de?ned user interface function and then the

Described in other terms, the single gesture of this

possible paths for the gestures and presented digits, similar

placement of the additional digits When the gesture is com
plete enables selection of sub-items for the user interface
function. As discussed before, at least ?ve user digits can be

draWings can be generated for all paths that can be traveled in

sensed by the multi-digit recognition module and used to
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determine Which of ?ve user interface sub-items is selected

numerous speci?c details Were provided, such as examples of

for that gesture. The direction of the gesture may be made
away from an initial point, and the gesture direction deter

various con?gurations to provide a thorough understanding

mines Which set of ?ve user interface sub-items Will be sup
plied to make a further selection based on the number of digits

of embodiments of the described technology. One skilled in
the relevant art Will recogniZe, hoWever, that the technology
can be practiced Without one or more of the speci?c details, or

sensed by the multi-digit sensor device.
[0035] In an additional con?guration of the technology,

With other methods, components, devices, etc. In other

both hands can be used to select menu items. When the single

or described in detail to avoid obscuring aspects of the tech

gesture is made by either hand, all the remaining nine digits of

nology.

both hands can be used to select a sub-item When the gesture

is completed. Using nine digits can increase the capacity of

[0042] Although the subject matter has been described in
language speci?c to structural features and/or operations, it is

the menu system by a factor of at least nine and sometimes

to be understood that the subject matter de?ned in the

more using stroke directionality.

In another example interface, cascading of the

appended claims is not necessarily limited to the speci?c
features and operations described above. Rather, the speci?c

multi-stroke menus can be provided. A user may ?rst select a

features and acts described above are disclosed as example

sub-menu using the L stroke technique described, and then

forms of implementing the claims. Numerous modi?cations
and alternative arrangements can be devised Without depart

[0036]

the user may proceed to select options from that submenu by
presenting additional ?ngers. In a similar manner, tWo or
more L strokes can be chained together to open multiple
sub -menus and then the ?nal sub-menu selection can be made
When the user presents additional sub ?ngers to select an item
in the last sub-menu that Was opened.
[0037] To reiterate, the user can begin a menu initiation

gesture With a single ?nger presented to a multi-digit sensor.

instances, Well-knoWn structures or operations are not shoWn

ing from the spirit and scope of the described technology.
1. A method for interfacing With a computing application
using a multi-digit sensor, comprising:
obtaining an initial stroke using a single digit of a user

using the multi-digit sensor;
identifying a direction change point for the initial stroke;
determining a number of additional digits presented by the

When the user reaches the corner point or direction change
point of the L gesture, the user can present additional digits to
specify tWo to nine or more sub-options or items and directly

identifying a completion stroke With the number of addi

select a menu item by moving all the placed digits (e.g.,
?ngers and thumbs) in relation to the surface to complete the

tional digits; and
sending a user interface signal to the computing applica

gesture.
[0038]

user to the multi-digit sensor at the direction change

point for the initial stroke;

tion based on the number of additional digits and a

Some of the functional units described in this speci

?cation have been labeled as modules, in order to more par

ticularly emphasiZe their implementation independence. For
example, a module may be implemented as a hardWare circuit
comprising custom VLSI circuits or gate arrays, off-the-shelf
semiconductors such as logic chips, transistors, or other dis
crete components. A module may also be implemented in

programmable hardWare devices such as ?eld programmable

gate arrays, programmable array logic, programmable logic
devices or the like.

[0039] Modules may also be implemented in softWare for
execution by various types of processors. An identi?ed mod
ule of executable code may, for instance, comprise one or
more blocks of computer instructions, Which may be orga
niZed as an object, procedure, or function. Nevertheless, the
executables of an identi?ed module need not be physically

located together, but may comprise disparate instructions
stored in different locations Which comprise the module and
achieve the stated purpose for the module When joined logi

cally together.
[0040] Indeed, a module of executable code may be a single
instruction, or many instructions, and may even be distributed
over several different code segments, among different pro
grams, and across several memory devices. Similarly, opera
tional data may be identi?ed and illustrated herein Within
modules, and may be embodied in any suitable form and
organiZed Within any suitable type of data structure. The
operational data may be collected as a single data set, or may

direction used in the completion stroke.
2. The method as in claim 1, further comprising performing
the initial stroke by moving the single digit aWay from an
initial point by the user.
3. The method as in claim 2, further comprising performing

the completion stroke by moving perpendicular to the initial
stroke.
4. The method as in claim 2, further comprising performing
the completion stroke by moving aWay at an angle to the
initial stroke.
5. The method as in claim 1, further comprising forming an

L shape from the initial stroke and the completion stroke.
6. The method as in claim 1, Wherein the initial stroke is
performed by a stroke in an East or West direction With
respect to the multi-digit sensor by the user.

7. The method as in claim 1, Wherein the completion stroke
is performed by moving in a North or South direction With
respect to the multi-digit sensor.
8. The method as in claim 1, further comprising applying
an initial stroke that is a distinctive shape differentiated from
other user interface input strokes.
9. The method as in claim 1, further comprising reducing a

number of additional menu-sub options displayed at the end
of the completion stroke based on the number of additional
digits used by the user and a direction of the completion
stroke.

10. A system for interfacing With a computing application,

comprising:

be distributed over different locations including over different

a multi-digit sensor device con?gured to detect a plurality

storage devices. The modules may be passive or active,

of digits ofa user;
a computing application con?gured to communicate With

including agents operable to perform desired functions.
[0041]

Furthermore, the described features, structures, or

characteristics may be combined in any suitable manner in
one or more embodiments. In the preceding description,

the user through a user interface;

a multi-digit recognition module in communication With
the user interface and con?gured to obtain from the
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multi-digit sensor device a gesture and a number of

additional digits presented by the user to the multi-digit
sensor device; and
a user interface item in the user interface, the user interface

item being con?gured to activate a selected user inter
face function based on the gesture and the number of
additional digits communicated to the user interface by

the multi-digit recognition module.
11. The system as in claim 10, Wherein the gesture selects
a user interface function and presentation of the number of
additional digits enables selection of sub-options for the user
interface function.
12. The system as in claim 10, Wherein up to nine user

digits sensed by the multi-digit recognition module can be
used to determine Which of up to nine user interface items is

selected after the gesture.
13. The system as in claim 10, Wherein a direction the
gesture is made aWay from an initial point determines Which
set of user interface items Will be used to make a further

selection based on the number of additional digits sensed by

the multi-digit recognition module.
14. The system as in claim 10, Wherein the gesture forms a
backWards L shape from an initial point from the user.

15. A method for interfacing With a computing application
using a multi-digit sensor, comprising:

obtaining a gesture stroke based on a single digit placed on
the multi-digit sensor by a user;
identifying a stopping point on the multi-digit sensor for

the gesture stroke;
determining a number of additional digits presented by the
user to the multi-digit sensor; and

sending a user interface signal to the computing applica
tion based on the number of additional digits presented
by the user at the stopping point.
16. The system as in claim 15, further comprising identi
fying a completion stroke With the number of additional digits
to select a user interface item.

17. The system as in claim 15, Wherein the gesture selects
a de?ned user interface function and presentation of the addi
tional digits enables selection of items for the user interface
function.
18. The system as in claim 17, Wherein up to ?ve user digits

sensed by the multi-digit recognition module can be used to
determine Which of ?ve user interface sub-items is selected

for the gesture.
19. The system as in claim 15, Wherein the direction the
gesture is made aWay from an initial point determines Which
set of multiple user interface sub-items Will be supplied to
make a further selection based on the number of digits sensed

by the multi-digit sensor.
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