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DISPLAYING GUI ELEMENTS ON NATURAL
USER INTERFACES

dimensional gesture interaction With gesture sensors associ
ated With input devices. As Will be described With respect to
FIG. 1 and FIG. 2, a user may provide tWo-dimensional

gesture input to a touch-sensitive input device by forming a

BACKGROUND

gesture With the digits of a user’s hand. In other examples, a
user may gesturally interact With a natural user interface With

A natural user interface is characterized in part by its lack
of graphic user interface (GUI) elements, such as toolbars,

body parts such as hands, arms, legs, eyes, etc., and the

gesture input device may be con?gured to recogniZe gestures
in a plurality of dimensions (e.g., l-D, 2-D, 3-D). For

buttons, sliders, and other selectable graphic features, and by
its ability to receive user input by natural input methods, such

example, depth-sensing cameras may detect a user’s full
body movement as a gesture input, discussed in detail beloW.
Turning noW to FIG. 1, an example use of the systems and
methods described herein is shoWn. At A of FIG. 1, a natural
user interface 100 is displayed on the display 102 of an input
device 104 having a touch-sensitive gesture sensor. As used

as gestures. GUI elements are helpful for assisting users to

navigate and manipulate a user interface, but GUI elements
also limit the vieWing area of a user interface. While removal
of GUI elements from a natural user interface increases the

vieWing area and enables direct gesture input by the user, it
also removes the visual cues that guide the user during use of

herein, a natural user interface refers to an interface executed
by a program for display on a display With feW or no perma

traditional GUIs. As a result, particularly When interacting
With a natural user interface of a neW or complex softWare

nent selectable GUI elements (e. g., toolbars, tabs, buttons,
sliders, scroll bars, drop doWn menus, etc.). AtA of FIG. 1, the

program, the user may occasionally become disoriented, and

may be unable to e?iciently perform gesture input. This could
frustrate the user experience, and delay the adoption of natu

20

natural user interface 100 is executed by a image editing
program, and is shoWn displaying a picture of tWo dogs and
not displaying any permanent and selectable GUI elements.
By using a natural user interface for the image editing pro

25

available display space With a photograph, for example.

ral user interfaces in the marketplace.
SUMMARY

gram, an amount of vieWing area can be maximiZed to ?ll the

Systems and methods for displaying a GUI element on a
natural user interface of a display are described herein. One

At B of FIG. 1, a user is shoWn applying a gesture input 106
to the display 102 With tWo ?ngers and a thumb of a hand.
Such a gesture input may be recognized as a registration

exemplary computing system includes a display con?gured
to display a natural user interface of a program executed on

the computing system, and a gesture sensor con?gured to
detect a gesture input directed at the natural user interface by

phase of a gesture. The registration phase may be detected by
30

a user. The computing system also includes a processor con

?gured to execute a gesture-recognizing module for recog
niZing a registration phase, an operation phase, and a termi
nation phase of the gesture input. The processor is further
con?gured to execute a gesture assist module con?gured to
display a GUI element overlaid upon the natural user inter
face. The GUI element is ?rst displayed in response to rec

35

a gesture sensor on the display 102 of the input device 104
and, in response, a GUI element (e.g., side bar 108 and arroW

110) can be displayed on the left-hand side, overlaid upon the
natural user interface 100 (e.g., the picture of the tWo dogs).
Here, the GUI element includes a visual operation cue (e.g.,
the arroW 110) prompting the user to sWipe a ?nger to the left,
and the area of the side bar 108 serves as a selector Which may

be manipulated by the user by ?nger sWiping. Although not

ognition of the registration phase by the gesture-recognizing

shoWn, the side bar 108 may be con?gured to change in

module, and includes a visual or audio operation cue to

appearance (e. g., lighten, darken, appear textured, etc.) to

prompt the user to carry out the operation phase of the gesture
input, and a selector manipulatable by the user via the opera

40

tion phase of the gesture.
This Summary is provided to introduce a selection of con
cepts in a simpli?ed form that are further described beloW in

further suggest that the user should sWipe a ?nger Within the
side bar 108.
At C of FIG. 1, the userplaces a ?nger of a second hand 112
on the side bar 108. The user performs an operation phase of

the gesture input by sWiping the ?nger of the second hand 112

ject matter, nor is it intended to be used to limit the scope of

toWard the left, as shoWn at D. Responsive to the operation
phase of the gesture input, the natural user interface 100 is
updated; and as a result the picture of the tWo dogs is stretched

the claimed subject matter. Furthermore, the claimed subject

horiZontally. A termination gesture is detected by the gesture

the Detailed Description. This Summary is not intended to
identify key features or essential features of the claimed sub

45

matter is not limited to implementations that solve any or all

disadvantages noted in any part of this disclosure.

50

sensor at E When the user removes both hands from the input
device 104. At E of FIG. 1, the natural user interface 100

remains updated (e.g., stretched) and the GUI element (e.g.,
side bar 108 and arroW 110) is removed from the display 102.

BRIEF DESCRIPTION OF THE DRAWINGS

A second example use is shoWn at FIG. 2, Where a user

FIG. 1 illustrates an exemplary use of a system for display
ing a GUI element on a natural user interface.

55

FIG. 2 illustrates a second exemplary use of a system for

a program on the display 102 With feW or no permanent GUI

displaying a GUI element on a natural user interface.

elements shoWn, as in FIG. 1. Speci?cally, the natural user

FIG. 3 illustrates a schematic vieW of a system for display

interface 100 of the image editing program is shoWn display

ing a GUI element on a natural user interface.

FIG. 4 is a ?owchart illustrating a method for displaying a

gesturally interacts With the input device 104 to darken the
natural user interface 1 00 shoWing the picture of the tWo dogs.
At A of FIG. 2, the natural user interface 100 is displayed by

60

GUI element on a natural user interface.

DETAILED DESCRIPTION

ing a picture of tWo dogs With no selectable tabs or buttons at
A of FIG. 2.
At B of FIG. 2, placement of tWo ?ngers of a user’s ?rst
hand 202 serves as a registration phase of a gesture input. In

response to recognition of the registration phase of the gesture
Systems and methods for displaying a GUI element on a
natural user interface are described herein. Exemplary uses of
a natural user interface include tWo-dimensional and three

65

input, a slidable selector 204 on a rail, and a side bar 206 is
overlaid upon the natural user interface 1 00, collectively serv
ing as a GUI element. Here, the rail upon Which the slidable

US 8,261 ,212 B2
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selector 204 is slidable serves as a visual operation cue

In another example, time-of-?ight analysis may be used to
indirectly determine a physical distance from the capture

prompting the user to slide the selector along the rail to darken
or lighten the natural user interface 100. At C of FIG. 2, the
user is shoWn engaging the slidable selector 204 With the
user’s second hand 208.
From C to D of FIG. 2, the user slides the slidable selector
204 doWnWard as an operation phase of the gesture. In
response, the slidable selector 204 is updated at D of FIG. 2,

device to a particular location on the target by analyZing the
intensity of the re?ected beam of light over time via a tech

nique such as shuttered light pulse imaging.
In another example, structured light analysis may be uti
liZed by the gesture sensor to capture depth information. In
such an analysis, patterned light (i.e., light displayed as a
knoWn pattern such as a grid pattern or a stripe pattern) may

so as to be shoWn as having been moved doWnWard With the

be projected onto the target (e. g., a user). On the surface of the
target, the pattern may become deformed, and this deforma

user’s ?nger of the second hand 208. It may be appreciated
that the selector may continuously move With the user’ s ?nger

tion of the pattern may be studied to determine a physical
distance from the capture device to a particular location on the

during the operation phase of a gesture input. Furthermore,
the natural user interface 100 is progressively darkened (indi
cated by diagonal lines) as the slidable selector 204 is moved
doWnWard. In this Way, the user receives feedback regarding

target.
In another example, the capture device may include tWo or
more physically separated cameras that vieW a user from

the user’s operation phase of the gesture input. At E of FIG. 2,
a termination gesture is recogniZed by the touch-sensitive
gesture sensor by removal of both of the user’s hands. In
response to the termination gesture, the GUI element (e.g.,
the slidable selector 204 and side bar 206) is removed from

20

the natural user interface 100, and the natural user interface
100 remains darkened.

As can be appreciated from the examples of FIG. 1 and
FIG. 2, the use of gesture input for displaying a GUI element
involves an explicit invocation by the user to display the GUI
element. Thus, the systems and methods herein provide an
advantage of supplying a GUI element When it is desired by a
user, and otherWise maintaining a natural user interface that is
free of GUI elements.

different angles, to obtain visual stereo data. In such cases, the
visual stereo data may be resolved to generate a depth image.
In other embodiments, a gesture sensor and related calcu
lation modules may utiliZe other technologies to measure
and/or calculate depth values. Additionally, the gesture sen
sor may organiZe the calculated depth information into “Z

layers,” i.e., layers perpendicular to a Z axis extending from
the depth camera along its line of sight to the vieWer.
25

In some embodiments, tWo or more different cameras may

be incorporated into an integrated gesture sensor. For
example, a depth camera and a video camera (e.g., RGB video
camera) may be incorporated into a common gesture sensor.
In some embodiments, tWo or more separate gesture sensors
30

Turning noW to FIG. 3, a computing system 300 for dis

may be cooperatively used. For example, a depth camera and
a separate video camera may be used. When a video camera is

playing a GUI element 320 on a natural user interface 306 is

used, it may be used to provide gesture tracking data, con?r

schematically illustrated. The computing system 300

mation data for error correction of gesture tracking, image

capture, face recognition, high-precision tracking of ?ngers

includes a display 302 con?gured to display the natural user
interface 306 of a program 308 executed on the computing

35

system 300. In this computing system 300, the display 302
also includes a gesture sensor 304 con?gured to detect a
gesture input directed at the natural user interface by a user.
As one example, and as described With respect to FIG. 1 and
FIG. 2, the display 302 may include, as the gesture sensor
304, a touch-sensitive screen con?gured to detect a touch
gesture input from a user. The touch sensitive screen may, for

ing system 300 includes memory 310 and a processor 312 for

40

example, employ resistive, capacitive, infrared, or optical
imaging technologies to detect touch on the display 302.
As another example, a gesture sensor may include a depth
sensing camera, Which may or may not be co-located With the

45

display 302. The depth-sensing camera may be con?gured to
capture video With depth information via any suitable tech

nique (e.g., time-of-?ight, structured light, stereo image,
etc.), and/or con?gured to detect a three-dimensional gesture

50

input from a user. As such, a gesture sensor may include a
depth camera, a video camera, stereo cameras, and/or other

detected by the gesture sensor 304 to a GUI element 320 for

60

display on the display 302, according data stored in a gesture
library 318. A registration phase 322 may be a particular
gesture Which has been prede?ned in the gesture library 318.
Although the gesture library 318 is shoWn here as part of the
gesture-recognizing module 314, it may be appreciated that

part, or a user’s entire body) and may then use sensors to

the gesture library 318 may be a separate module and/ or may
be associated With one or more programs, or the gesture assist

location on the target. In some cases, the phase of the outgo

module 316, as some examples.
At times, a user may perform a gesture input that does not

ing light Wave may be compared to the phase of the incoming
light Wave to determine a phase shift, and the phase shift may
be used to determine a physical distance from the capture
device to a particular location on the target.

such as the tWo-?nger, one thumb gesture constituting a reg

istration phase, described With respect to FIG. 1. Further
more, the gesture input may include a multi-hand gesture
input, such as those gesture inputs described With respect to C
and D of FIG. 1 and C and D of FIG. 2. As discussed above,
the gesture input may also be a three-dimensional gesture by
a body part as described above, or prop (e. g., a controller).
Once the gesture-recognizing module 314 has detected the

55

device may emit infrared light to a target (e. g., a user’s body

detect backscattered light from the surface of the target. In
some cases, pulsed infrared light may be used, Wherein the
time betWeen an outgoing light pulse and a corresponding
incoming light pulse may be measured and used to determine
a physical distance from the capture device to a particular

executing a gesture-recognizing module 314, Which receives
gesture input from the gesture sensor 304. The gesture-rec
ogniZing module may be con?gured to recogniZe a plurality
of phases of a gesture input, such as a registration phase 322,
an operation phase 324, and a termination phase 326 of the
gesture input. The gesture input may include a multi-touch
gesture input (directed at a touch-sensitive gesture sensor),

registration phase 322, the gesture-recognizing module 314
may match the registration phase 322 of the gesture input

suitable capture devices. The operational principles of such
capture devices are described beloW.

As one example, in time-of-?ight analysis, the capture

(or other small features), light sensing, and/or other functions.
Irrespective of the type of gesture sensor used, the comput

65

match a prede?ned gesture in the gesture library 318. In such
a case, this gesture input may be interpreted as an initiation

phase 328 of a gesture input by the gesture-recognizing mod

US 8,261,212 B2
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ule 314. That is, the user may be attempting to perform a

the operation phase 324 of the gesture input at the gesture

registration phase, but may be performing it incorrectly. In
response to recognition of the initiation phase 328, the gesture

recognizing module 314, both a natural user interface update
338 and a GUI element update 340 may be sent to the display
302. As a speci?c example, When the gesture-recognizing

assist module 316 may be con?gured to display a mode selec
tion cue 330 to assist a user in performing one of the plurality

module 314 recognizes the operation phase 324, the operation

of prede?ned registration phases in the gesture library 318.

phase 324 may be sent to the program 308 that has focus, and
the program 308 may determine a parameter adjustment 342
associated With the operation phase 324. A natural user inter

For example, if a user places one ?nger and a thumb on a

touch-sensitive gesture sensor, and that touch input is inter
preted as the initiation phase 328, a mode selection cue 330

face control module 344, executable by the processor 312,

(e.g., a graphical suggestion, text instructions, etc.) instruct

may then update the natural user interface 306 based on the

ing the user to place tWo ?ngers and the thumb on the gesture

parameter adjustment 342. A parameter adjustment may refer
to any change of parameter associated With the operation

sensor 304 to perform photo stretching (as shoWn in FIG. 1)
may be displayed as overlaid on the natural user interface 306.

phase, such as an amount of photo stretching, or a degree of

Any number of mode selection cues may be displayed in
response to recognition of the initiation phase 328.
Upon recognition of the registration phase 322 at the ges
ture-recognizing module 314, the GUI element 320, Which is

photo darkening if the program in focus is a image editing
program. As another example, the parameter adjustment may

matched to the registration phase 322 by the gesture library
318, may be sent to the gesture assist module 316. Once the
gesture assist module 316 receives the GUI element 320 from

20

the gesture-recognizing module 314, the gesture assist mod
ule 316 may be con?gured to specify an appearance and/or a
position of the GUI element 320 on the natural user interface
306.
For example, the gesture assist module 316 may be con

25

?gured to modify the appearance of the GUI element 320

be an amount of volume change, if the program in focus is a
media player program. For an example, see D of FIG. 2,
Where a picture is darkened responsive to doWnWard move
ment of the slidable selector 204.
The program 308 that has focus may also send the param

eter adjustment 342 to the gesture assist module 316 such that
the gesture assist module 316 can update the GUI element 320
to re?ect the natural user interface update 338. This is also
shoWn at D of FIG. 2 Where the selector is moved With the
user’s ?nger as it slides the slidable selector 204 during the

received from the gesture-recognizing module 314 based on a

operation phase, to thereby re?ect a degree of darkening of

GUI element modi?cation 321 sent from one or more pro

the natural user interface 306.
Once a user is ?nished interacting With a GUI element, the

grams 308. As one example, the GUI element modi?cation
321 may cause the appearance of the GUI element sent to the

30

display 302 to be program-speci?c, for example, by causing
the GUI element to have similar aesthetic features (e.g., color,
shape, layout) as the aesthetic features of the program 308
that has focus.
The positioning of the GUI element 320 on the natural user
interface 306 may be based on a program (e.g., program 308)

35

user may perform a gesture (e.g., removal of touch input,
placing hands at side of body, etc.) to indicate a desired
removal of the GUI element from the display 302. Accord

ingly, the gesture-recognizing module 314 is con?gured to
recognize a termination phase 326 of the gesture input. In
response, the gesture assist module 316 is con?gured to send
a GUI element display termination message 346 to the dis

that has focus on the natural user interface 306. Use of the

play 302, in response to recognition of the termination phase

term “focus” herein refers to a program that is designated by
an operating system of the computing system to receive user
input from a user input device such as a touch screen, depth
camera, keyboard, or mouse connected to the computing
system 300. By positioning the GUI element on the natural
user interface 306 based on the program 308 that has focus,
the positioning of the GUI element 320 can be made to mini
mally obscure portions of the natural user interface 306 that

326. As described With respect to FIG. 1 and FIG. 2, the GUI
element display termination message 346 may cause the GUI
40

interface 306 remains unchanged from its previous state (e. g.,
the natural user interface 306 retains any changes the user has

indicated during the operation phase 324).
Turning noW to FIG. 4, a ?owchart illustrates a method 400
45 for displaying a GUI element on a natural user interface on a

display of a computing system. It Will be appreciated that
method 400 may be performed using hardWare and softWare
components of computing system 300, described above, or

are most relevant to a user at that time. Thus, the gesture assist

module is executable by the processor 312 to send the GUI
element 320 to the display 302 to be overlaid on the natural
user interface 306.

The GUI element 320 may be ?rst displayed in response to

50

recognition of the registration phase 322 by the gesture-rec
ognizing module 314. That is, the GUI element 320 may not
be displayed on the display 302 unless or until the registration
phase 322 of a gesture input is recognized. In this manner, the
GUI element is not permanently displayed on the natural user
interface, and thus does not unduly interfere With the user’s
interaction With the natural user interface, but rather is pre
sented only after a user has begun to input a recognized
gesture, When the user might need assistance to complete the
gesture. The GUI element 320 on the display 302 may include

computing system. Thereafter, the ?oWchart is illustratively
broken up into three sections Which re?ect the three phases of

the gesture input (registration, operation, and termination)
55

and their respective associated effects.
At 404, the method 400 may include recognizing a regis
tration phase of a gesture input directed at the natural user
interface by a user. As described above, gesture input may be
detected by a gesture sensor, such as a touch sensitive screen

60

phase 324 of the gesture input. Further, the GUI element 320
may include a selector 336 that is manipulatable by a user via

An operation phase 324 may involve a movement of a body
part or prop, as described above. In response to recognition of

other suitable hardWare or softWare components.
First, at 402, the method 400 includes displaying, on a
display, a natural user interface of a program executed on a

a visual operation cue or an audio operation cue (collectively
operation cue 334) to prompt a user to carry out the operation

the operation phase 324 of the gesture input.

element 320 to be hidden or removed While the natural user

65

or a depth camera, and the recognizing may be carried out at
a gesture-recognizing module executable by a processor. The

gesture input itself may be one, tWo, or three dimensional, and
may include multi-touch gestures.
At 406, the method 400 may include matching the regis
tration phase to a GUI element, by using a gesture library. As
shoWn at 408, in some embodiments, the method 400 may
include modifying the GUI element based on a program that

US 8,261,212 B2
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has focus such that the GUI element to be overlaid on the
natural user interface is program-speci?c.
Although not shown in FIG. 4, in some cases, the method
400 may include recognizing an initiation phase of a gesture

Internet. These computing devices typically include a proces

memory using portions of volatile memory and the processor.

input before recognizing the registration phase and, in

As used herein, the term “program” refers to softWare or

sor and associated volatile and non-volatile memory, and are

con?gured to execute programs stored in non-volatile

response to recognizing the initiation phase, displaying a

?rmware components that may be executed by, or utilized by,

mode selection cue to assist a user in performing the regis

one or more computing devices described herein, and is
meant to encompass individual or groups of executable ?les,

tration phase.
At 410, the method 400 includes displaying, for a ?rst time

data ?les, libraries, drivers, scripts, database records, etc. It
Will be appreciated that computer-readable media may be
provided having program instructions stored thereon, Which

the GUI element associated With the registration phase.
Herein, “for a ?rst time” refers to the GUI element being
displayed in response to an explicit indication by the user

upon execution by a processor and/or a computing device,
cause the computing device to execute the methods described
above and cause operation of the systems described above.

(e. g., performance of the registration phase) and the GUI
element is not being displayed until or unless that explicit

indication is recognized by the gesture-recognizing module.
This enables the GUI element to remain hidden or out of vieW
While the user is otherWise interacting With the natural user

It should be understood that the embodiments herein are
illustrative and not restrictive, since the scope of the invention

interface, and be displayed only after the registration phase of

is de?ned by the appended claims rather than by the descrip
tion preceding them, and all changes that fall Within metes

a particular gesture is recognized, i.e., at a time When the user
may ?nd useful assistance in the form of a visual cue to

20

complete the gesture.
The displaying of the GUI element at 410 may be carried
out by a gesture assist module executable by the processor.

Furthermore, the displaying includes overlaying the GUI ele
ment on the natural user interface at 412 in response to the 25

recognition of the registration phase. As discussed above, the

a display con?gured to display a natural user interface of a
30

the gesture input, and a selector manipulatable by the user via

performance of the operation phase of the gesture.
Once the GUI element is displayed at 410, the method 400

may include recognizing an operation phase of the gesture
input at the gesture-recognizing module at 414. Thus, at 416,

ognition of the registration phase by the gesture-rec

Thereafter, the method 400 may include updating the natu
40

operation phase of the gesture input, and a selector
manipulatable by the user via the operation phase of
the gesture;
45

phase of the gesture input, Which is also detected by the
gesture sensor. In response, the method 400 includes stopping
the display of the GUI element overlaid on the natural user
50

recognition of the operation phase and based on the
55

parameter adjustment determined by the program;
Where the gesture assist module is further con?gured to
receive the parameter adjustment from the program
and perform a GUI element update based on the

nized gesture input, at Which point an appropriate GUI ele

parameter adjustment; and

of the gesture input is displayed.
60

execute the programs described herein. For example, the
computing devices may be a mainframe computer, personal

device, or other suitable computing device, and may be con
nected to each other via computer netWorks, such as the

phase;
perform a natural user interface update responsive to

ment containing a visual cue to assist the user in completion

computer, laptop computer, portable data assistant (PDA),
computer-enabled Wireless telephone, netWorked computing

Where upon receiving user input via the selector the
gesture-recognizing module is con?gured to send the
operation phase to the program, and the program is
con?gured to determine a parameter adjustment
based upon the user input received in the operation
Where the processor is further con?gured to execute a
natural user interface control module con?gured to

With the natural user interface, until the user begins a recog

It Will be appreciated that the computing devices described
herein may be any suitable computing device con?gured to

ognizing module, and including a visual or audio
operation cue to prompt the user to carry out the

the operation phase. The method 400 may further include
updating the GUI element at 420 based on the operation phase

interface, at 424.
The above described systems and methods may be
employed to enable e?icient use of natural user interfaces,
particularly for users interacting With neW or complex pro
grams having such natural user interfaces, by providing a GUI
elements that remain undisplayed during user interaction

tion phase of the gesture input;
a gesture assist module con?gured to display a GUI
element overlaid upon the natural user interface, the
GUI element being ?rst displayed in response to rec

tion phase.

and/ or based on the parameter adjustment to re?ect the updat
ing of the natural user interface.
At 422, the method 400 includes recognizing a termination

program executed on the computing system;
a gesture sensor con?gured to detect a gesture input
directed at the natural user interface by a user; and
a processor con?gured to execute:
a gesture-recognizing module con?gured to recognize a

registration phase, an operation phase, and a termina
35

the method 400 may include determining, by a program that
has focus, a parameter adjustment associated With the opera

ral user interface based on the parameter adjustment at 418, in
order to provide the user With feedback regarding an effect of

The invention claimed is:
1. A computing system for displaying a GUI element on a
natural user interface on a display, the computing system

comprising:

displaying of the GUI element includes specifying a GUI
element appearance and/or a GUI element position. The GUI
element, as displayed, may include a visual or audio opera
tion cue to prompt the user to carry out the operation phase of

and bounds of the claims, or equivalence of such metes and
bounds thereof are therefore intended to be embraced by the
claims.
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Where the natural user interface update and GUI element
update are sent to the display.

2. The computing system of claim 1, Where the gesture
recognizing module includes a gesture library for matching
the registration phase of the gesture input to the GUI element.
3. The computing system of claim 2, Where the gesture
assist module is con?gured to specify an appearance and/ or a

position of the GUI element for display.
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4. The computing system of claim 3, Where the gesture
assist module is con?gured to specify the position of the GUI

12. The method of claim 9, further comprising determining
a parameter adjustment associated With the operation phase

element based on a program that has focus.

by the program, Where the updating of the natural user inter
face is based on the parameter adjustment.

5. The computing system of claim 3, Where the gesture
assist module is further con?gured to specify the appearance

13. The method of claim 12, further comprising updating
the GUI element based on the operation phase to re?ect the
updating of the natural user interface.

of the GUI element based on a program that has focus such

that the GUI element is program-speci?c.
6. The computing system of claim 1, Where the gesture

14. The method of claim 12, further comprising modifying
the GUI element based on a program that has focus such that
the GUI element overlaid on the natural user interface is

sensor includes a touch screen con?gured to detect a touch
input from a user.

program-speci?c.

7. The computing system of claim 6, Where the gesture
recognizing module is con?gured to recognize a multi-touch

15. The method of claim 9, further comprising recognizing
a termination phase of the gesture input, and in response,
stopping the display of the GUI element.
16. The method of claim 9, further comprising recognizing
an initiation phase of the gesture input before recognizing the

gesture input.
8. The computing system of claim 7, Where the gesture
sensor includes a depth-sensing camera con?gured to detect a

three-dimensional gesture input from a user.

registration phase and, in response to recognizing the initia

9. A method for displaying a GUI element on a natural user

tion phase, displaying a mode selection cue to assist a user in

interface on a display, the method comprising:
displaying, on a display, a natural user interface of a pro

gram executed on the computing system;
recognizing, at a gesture-recognizing module executable
by a processor, a registration phase of a gesture input

performing the registration phase.
20

executed on the computing system;
recognize, at a gesture-recognizing module, a registration
phase of a gesture input directed at the natural user

directed at the natural user interface by a user;

displaying a GUI element associated With the registration
phase for a ?rst time, by a gesture assist module execut

interface by a user;

able by the processor, the displaying including overlay

display a GUI element associated With the registration
phase for a ?rst time, by a gesture assist module, the

ing the GUI element upon the natural user interface in

response to the recognition of the registration phase, and

displaying including overlaying the GUI element upon

the GUI element including a visual or audio operation

the natural user interface in response to the recognition

cue to prompt the user to carry out an operation phase of

the gesture input, and a selector manipulatable by the
user via performance of the operation phase of the ges
ture input;
recognizing the operation phase of the gesture input at the

gesture-recognizing module;
updating the natural user interface, responsive to recogni
tion of the operation phase, to provide the user With
feedback regarding an effect of the operation phase;
Where, upon receiving user input via the selector, the ges
ture-recognizing module is con?gured to send the opera
tion phase to the program, and the program is con?gured

of the registration phase, and the GUI element including
a visual or audio operation cue to prompt the user to

carry out an operation phase of the gesture input, and a

selector manipulatable by the user via performance of
35
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input received in the operation phase;

ognition of the operation phase and based on the param
eter adjustment determined by the program;
Where the gesture assist module is further con?gured to
receive the parameter adjustment from the program and
perform a GUI element update based on the parameter

10. The method of claim 9, further comprising matching
the registration phase of the gesture input to a GUI element
using a gesture library at the gesture-recognizing module,
element includes specifying a GUI element appearance and/
or a GUI element position.

input received in the operation phase;
Where the processor is further con?gured to execute a
natural user interface control module con?gured to per
form a natural user interface update responsive to rec
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ognition of the operation phase and based on the param
eter adjustment determined by the program;
Where the gesture assist module is further con?gured to
receive the parameter adjustment from the program and
perform a GUI element update based on the parameter

adjustment; and
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Where the natural user interface update and GUI element
update are sent to the display.

18. The computer-readable medium of claim 17, Wherein
displaying of the GUI element includes specifying a GUI

responsive to recognizing the registration phase.
11. The method of claim 10, Where displaying the GUI

update the natural user interface, responsive to recognition
of the operation phase, to provide the user With feedback
regarding an effect of the operation phase;
Where, upon receiving user input via the selector, the ges
ture-recognizing module is con?gured to send the opera
tion phase to the program, and the program is con?gured
to determine a parameter adjustment based upon the user
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adjustment; and
Where the natural user interface update and GUI element
update are sent to the display.

the operation phase of the gesture input;
recognize the operation phase of the gesture input at the

gesture-recognizing module;

to determine a parameter adjustment based upon the user

Where the processor is further con?gured to execute a
natural user interface control module con?gured to per
form a natural user interface update responsive to rec

17. A computer-readable medium having instructions
stored thereon that are executable by a processor to:
display, on a display, a natural user interface of a program
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element appearance and/ or a GUI element position based on
a program that has focus.
*
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