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

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2015/126392 Al
27 August 2015 (27.08.2015)

(51) International Patent Classification: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
G06F 9/44 (2006.0 1) G06F 3/01 (2006.0 1) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(21) International Application Number: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

PCT/US20 14/0 17294 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

(22) International Filing Date: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

20 February 2014 (20.02.2014) SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(25) Filing Language: English ZW.

(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every

(71) Applicant: HEWLETT-PACKARD DEVELOPMENT kind of regional protection available): ARIPO (BW, GH,

COMPANY, L.P. [US/US]; 11445 Compaq Center Drive GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

West, Houston, Texas 77070 (US). UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(72) Inventors: NURIEL, Roy; Altalef st No 5, Shabazi st. No EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
26, 56100 Yehud (IL). RETYK, Pablo; Altalef st No 5, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
Shabazi st. No 26, 56100 Yehud (IL). LEVI, Doron; TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
Altalef st No 5, Shabazi st. No 26, 56100 Yehud (IL). KM, ML, MR, NE, SN, TD, TG).

(74) Agents: MATHEW, Wilson T. et al; Hewlett-Packard Declarations under Rule 4.17 :
Company, Intellectual Property Administration, 3404 E.

— as to the identity of the inventor (Rule 4.1 7(Ϊ))
Harmony Road, Mail Stop 35, Fort Collins, Colorado
80528 (US). — as to applicant's entitlement to apply for and be granted a

patent (Rule 4.1 7(H))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM, Published:
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, — with international search report (Art. 21(3))

(54) Title: EMULATING A USER PERFORMING SPATIAL GESTURES

(57) Abstract: Examples disclosed herein provide tools for capturing spatial
gestures performed by a user and scripting the gestures for testing an applica
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EMULATING A USER PERFORMING SPATIAL GESTURES

BACKGROUND

[0001] Software applications have used controls to allow users to manipulate

aspects of the application. Such controls may be input using, for example,

controllers, remotes, keyboards, mice, or the like. In addition, software

applications may employ cameras and software gesture recognition engines

to provide a human computer interface (HCI) or natural user interface (NUI).

With HCI or NUI, user motions are detected within a field of view of the

cameras, and some motions or poses may represent gestures which are

used to control aspects of the software application. NUI may allow for a user

to interact with a software application in a more natural way compared to

other forms of input made, for example, via a keyboard and/or mouse.

DRAWINGS

[0002] FIG. 1 depicts an environment in which various embodiments may be

implemented for detecting user motions;

[0003] FIG. 2 illustrates the generation of a script that may be used for test

automation purposes, according to one example;

[0004] FIG. 3 illustrates the generation of raw data from executing a script

via a raw data generator, according to one example;

[0005] FIG. 4 is a block diagram depicting an example of components of a

computing environment and a capture device;

[0006] FIG. 5 is a block diagram depicting a memory resource and a

processing resource, according to one example; and

[0007] FIG. 6 is a flow diagram depicting steps taken to implement an

example.

DETAILED DESCRIPTION

[0008] In software testing, test automation is the use of software, separate

from the software application being tested (i.e., application under test), to



control the execution of tests and the comparison of actual outcomes with

predicted outcomes. Test automation is a key capability for software

development organizations for developing robust software applications in a

cost-effective manner. Test automation can automate some repetitive but

necessary tasks in a formalized testing process already in place, or add

additional testing that may have challenges in performing manually. Such

tasks may be included in a script, a program written for a computing

environment that can interpret and automate the execution of the tasks

during software testing. Test automation tools may help with the

maintenance of applications by reducing the likelihood that changes

introduce errors in previously working features of the application and getting

faster validation on the application.

[0009] Examples disclosed herein provide test automation tools for capturing

user motions via a NUI (e.g., an optical camera or sensor) and scripting the

motions for testing an application under test (e.g., recording and

encapsulating the user motions into a form that may be executed or replayed

during software testing). The scripts generated may be used for emulating

the user motions during software testing, preferably in a manner such that a

computing environment cannot differentiate between the emulated user and

the actual user.

[0010] FIG. 1 depicts an environment 100 in which various embodiments

may be implemented for detecting user motions. Environment 100 is shown

to include a computing environment 102, which represents generally any

combination of hardware and programming configured to execute software

applications. Although it is not illustrated, the environment may include an

audio/visual device for providing audio and/or visual representations from

the software application. The environment 100 further includes a capture

device 110, which represents generally any device or combination of devices

configured to capture positions and movements performed by the user in the

field of view of the capture device 110, which the computing environment



102 may receive, interpret, and use to control software applications, as will

be further described.

[0011] As an example, the positions and movements performed by the user

may include spatial gestures for controlling the software applications.

Examples of the capture device 110 include any number of optical systems

with active, passive or marker less systems, or inertial, magnetic mechanical

systems (e.g., depth camera or RGB camera). As shown in FIG. 1, the

capture device 110 may be in communication with the computing

environment 102 via a communication link 138. The communication link 138

may be a wired connection including, for example, a USB connection, a

Firewire connection, an Ethernet cable connection, or the like and/or a

wireless connection such as wireless 802.1 1b, g, a, or n connection.

[0012] As an example, the computing environment 102 may provide a clock

to the capture device 110 that may be used to determine when to capture,

for example, a scene via the communication link 138. As a result,

movements/motions of a subject may be sampled many times per second to

record the movements of the subject and translate the movements to a

digital model. A variety of known techniques exists for determining whether

a target or object detected by the capture device 110 corresponds to a

human target. Skeletal mapping techniques may then be used to determine

various spots (e.g., feature points or extremities) on that user's skeleton

(e.g., joints of the hands, wrists, elbows, knees, neck, ankles, shoulders, and

where the pelvis meets the spine). A skeletal mapping is one example of a

computer model of a user, and other computer models/techniques may be

used. For example, other techniques include, but are not limited to,

transforming the captured image into a body model representation of the

person and transforming the image into a mesh model representation of the

person.

[0013] With regards to skeletal mapping techniques, motion capture data

may be the recorded or combined output of the capture device 110



translated to a three dimensional model. As an example, the capture device

110 may track one or more feature points of the user in space relative to its

own coordinate system. For example, a 3-D orthogonal coordinate

reference system may be defined within the center of the field of view of the

capture device 110, and a skeletal model of the user may be derived from

each captured image based on the tracked feature points. The skeletal

model may include one or more extremities for each body part and a joint

between adjacent skeletal members. As mentioned above, the extremities

may include, but are not limited to joints of the hands, wrists, elbows, knees,

neck, ankles, shoulders, and where the pelvis meets the spine. It is

understood that one or more of the points may be omitted and/or others may

be added.

[0014] Each of the points may be described in the 3-D Cartesian space by

an x, y, and z coordinate in a frame of reference with respect to the capture

device 110 (e.g., defined within the center of the field of view of the capture

device 110). As the user moves in physical space (e.g., within the field of

view of the capture device 110), the capture device 110 may be used to

adjust the skeletal model such that the skeletal model may accurately

represent the user. For example, as the user moves, information from the

capture device 110 may be used to adjust a pose and/or the fundamental

size/shape of the model in each frame so that it accurately represents the

target (i.e., the user). As a result, the points on the model may be utilized to

track the user's movements, which may then be provided to corresponding

applications which use the data for a variety of purposes (e.g., controlling

aspects of an application).

[0015] The computing environment 102 may further determine which

controls to perform in an application executing on the computing

environment 102 based on, for example, spatial gestures by the user that

have been recognized from the skeletal model. Referring back to FIG. 1, the

computing environment 102 may include a gesture database 104. The

gesture database 104 may in general include a collection of gesture filters,



each comprising information concerning a predefined gesture that may be

performed by the skeletal model (e.g., as the user moves). The predefined

gestures may include information indicating which extremities of the skeletal

model may perform the gesture. For example, a predefined gesture

indicating the waving of a hand may include information that either the left

hand or the right hand may perform the gesture. As a result, if the user

performs a spatial gesture involving the waving of either the left or right

hand, the spatial gesture may be matched with the predefined gesture in the

gesture database 104 indicating the waving of a hand. The predefined

gesture indicating the waving of a hand may be generic to all supported

extremities (e.g., left hand and/or right hand).

[0016] The data captured by the capture device 110 in the form of the

skeletal model, and movements associated with it may be compared and

matched to the gesture filters in the gesture database 104 to identify when a

user (as represented by the skeletal model) has performed one or more of

the predefined gestures. As an example, the data captured by the capture

device 110 may indicate a movement of one or more extremities of the

skeletal model corresponding to the user, such that the movement is

captured according to a change in coordinates of the extremities from an

original or previous position. The change in coordinates may provide

vectors and the angle relative to the previous position in order to determine

the movement of the extremities.

[0017] As an example, if the user waves the right hand, the data captured by

the capture device 110 between two consecutive capture frames may

indicate a change of coordinates with at least the wrist of the right hand.

The movement of the extremities may then be matched to a gesture filter

found in the gesture database 104 (e.g., a predefined gesture indicating a

hand wave). As an example, the gesture filters in the gesture database 104

may include the movement of multiple extremities or feature points for a

gesture. For example, a gesture indicating the raising of a hand may include

a change in coordinates of at least the wrist, elbow, and/or shoulder of an



arm. Other factors that may be taken into consideration when the computing

environment 102 determines which controls to perform in an application

include the distance between the coordinates of the extremities moved

between consecutive frames captured by the capture device 110, and the

velocity at which the movements occur, as will be further described.

[0018] The matched gestures may be associated with various controls of an

application. Thus, the computing environment 102 may use the gesture

database 104 to interpret movements of the skeletal model and to control an

application based on the movements. As an example, gesture data

corresponding to user input or activity may be compared to stored gesture

data to determine whether a user has successfully performed a specific

activity.

[0019] Referring back to FIG. 1, upon detecting gestures performed by a

user, as described above, the gestures may be included in scripts 106 that

are used for test automation purposes. The gestures recorded in a script

106 may be later executed and replayed during test automation of an

application under test within the environment 100. The scripts 106

generated may be used for emulating gestures performed by the user during

software testing, preferably in a manner such that the computing

environment 102 cannot differentiate between the emulated user and the

actual user.

[0020] FIG. 2 illustrates the generation of a script 106 that may be used for

test automation purposes, according to one example. The script 106 may be

recorded by the computing environment 102 from raw data 202 captured via

the capture device 110. The script 106 may include one or more gestures

206 (e.g., 2061-206n). As previously mentioned, the computing environment

102 may provide a clock to the capture device 110 to capture or record

movements/motions of a user, for example, many times per second and

translate the movements to a digital model (e.g., using skeletal mapping

techniques) in order to generate the raw data 202.



[0021] While a script 106 is being recorded, the capture device 110 may

capture irrelevant movements performed by a user until a gesture is

performed, or while a gesture is performed. As an example, the user may

filter the irrelevant data from the raw data 202 prior to the generation of the

script 106. For example, if the user desires to create a new script which

includes at least the waving of the right hand, and the capture device 110

also captures movement of the left hand, the user may filter data from the

raw data 202 corresponding to the movement of the left hand prior to

generation of the script 106.

[0022] Referring back to FIG. 2, when recording a new script 106 the raw

data 202 may be translated to gestures by a raw data translator 204 of the

computing environment 102. As an example, the raw data translator 204

may match the movement of the extremities found in the raw data 202 to a

predefined gesture found in the gesture database 104, as described above

with regards to the gesture filters included in the gesture database 104.

Upon matching the movement of the extremities to a gesture filter, the

computing environment 102 may add the matched predefined gesture (e.g.,

2061) to script 106. A script 106 may include multiple gestures (e.g., 206r

206n) as captured by the capture device 110, as indicated.

[0023] As an example, if the movement of the extremities found in the raw

data 202 indicates a wave of the right hand, the raw data translator 204 may

match the movement to a predefined gesture indicating a hand wave. The

predefined gesture indicating a hand wave may have coordinates originating

from a center of the field of view of the capture device 110, which may be

different from the coordinates of the original position of the right hand in the

raw data 202 (e.g., coordinates of the wrist of the right hand prior to the hand

wave). In order for the script 106 to accurately emulate the hand wave of

the actual user from the original position, the gesture added to the script 106

may be generated from the matched predefined gesture with reference to

the coordinates of the extremities from the original position. For example,

when the user is emulated via the script 106, an offset may be applied to the



coordinates of the matched predefined gesture to emulate movement of the

extremities from the original position, as will be further described. Other

factors that may be taken into consideration when replaying the script 106

include a velocity and the distance of the change in coordinates of the

extremities from the original position, as will be further described.

[0024] FIG. 3 illustrates the generation of raw data 306 from executing a

script 106 via a raw data generator 302, according to one example. The raw

data 306 may be used for test automation purposes by emulating a user

performing spatial gestures. The raw data 306 may be used to control/test

aspects of the application under test as if the controls were generated from

user motions/gestures captured by the capture device 110. The script 106

that is executed by the computing environment 102 may correspond to the

script that is recorded as described in FIG. 2. However, the script 106 may

also be written without recording user motions via the capture device 110

[0025] Referring to FIG. 3, the first gesture 2061 may correspond to the

waving of a hand. However, gesture 2061 may not indicate the waving of the

right hand, as described above with reference to FIG. 2. As described with

reference to FIGs. 1 and 2, gestures 2061-206n stored in the script 106 may

correspond to the predefined gestures retrieved from the gesture database

104, which may have coordinates originating from a center of the field of

view of the capture device 110 (e.g., x,y,z coordinates originating from

(0,0,0)). In addition, the predefined gestures may include information

indicating which extremities of the skeletal model may perform the gesture,

as described above. Therefore, in order for gesture 2061 to emulate the user

waving the right hand, complementation data 304 may be added to the raw

data generator 302 while raw data 306 is generated. The complementation

data 304 corresponding to gesture 2061 may include the extremities to apply

the gesture to, and current positions of the extremities (or the original

positions as described with reference to FIG. 2). As an example, the raw

data generator 302 may apply an offset to the gesture 2061 to emulate

movement of the extremities from their current positions. For example, if



gesture 2061 has the points {(0,0,0), ( 1 ,2,3), (3,4,5)}, and it is desirable to

apply the gesture to the right hand that is currently positioned at (2,2,2), then

gesture 2061, after being processed by the raw data generator 302, may

have the points {(2,2,2), (3,4,5), (5,6,7)}, by adding the coordinates of the

right hand to the coordinates of gesture 2061. However, if it is desirable to

apply gesture 2061 to the opposite extremity (e.g., the left hand), the x

coordinate of gesture 2061 may be multiplied by (-1) before adding the offset

(e.g., the current position of the left hand). Referring to the above example,

the current position of the left hand may be added to {(0,0,0), (-1 ,2,3), (-

3,4,5)} (i.e., after the x coordinate of gesture 2061 is multiplied by (-1 )).

[0026] As an example, gestures 2061-206n may include distance and velocity

parameters that correspond to the recorded gestures described above with

reference to FIG. 2. For example, the distance parameter may correspond

to the distance between the coordinates of the extremities moved between

consecutive frames captured by the capture device 110, and the velocity

parameter may correspond to the velocity at which the movements occur

between the consecutive frames. As an example, the script 106 may allow

for users to dynamically change the recorded gestures by changing the

distance and velocity parameters.

[0027] FIGs. 4-5 depict examples of physical and logical components for

implementing various embodiments. In FIG. 4, various components are

identified as engines 40-44. In describing engines 40-44, focus is on each

engine's designated function. However, the term engine, as used herein,

refers to a combination of hardware and programming configured to perform

a designated function. As is illustrated later with respect to FIG. 5, the

hardware of each engine, for example, may include one or both of a

processor and a memory, while the programing is code stored on that

memory and executable by the processor to perform the designated

function. The programming can include an operating system and

application. In addition, the hardware of each engine can include a display

and any user input buttons.



[0028] FIG. 4 is a block diagram depicting components of environment 100,

including at least a computing environment 102 and a capture device 110.

In this example, the environment 100 includes produce engine 40 and

emulate engine 44. The produce engine may include capture engine 41,

match engine 42, and generate engine 43. In performing their respective

functions, at least match engine 42 may access gesture database 104.

Gesture database 104 represents generally any memory accessible to the

environment 100 that may in general include a collection of gesture filters,

each comprising information concerning a predefined gesture that may be

performed by a skeletal model. The predefined gestures may include

information indicating which extremities of the skeletal model may perform

the gesture.

[0029] Produce engine 40 represents a combination of hardware and

programming configured to produce scripts to emulate a user performing

spatial gestures. Emulate engine 44 represents a combination of hardware

and programming configured to emulate the user using the scripts. The

produce engine may include capture engine 41, match engine 42, and

generate engine 43.

[0030] Capture engine 4 1 represents a combination of hardware and

programming configured to capture movement of extremities of a skeletal

body corresponding to the user, wherein the movement is captured

according to a change in coordinates of the extremities from an original

position. Match engine 42 represents a combination of hardware and

programming configured to match the movement of the extremities to a

predefined gesture found in the gesture database 104. Generate engine 43

represents a combination of hardware and programming configured to

generate a script from the matched predefined gesture with reference to the

extremities captured and coordinates of the extremities from the original

position, such that the user is emulated.



[0031] In foregoing discussion, engines 40-44 were described as

combinations of hardware and programming. Engines 40-44 may be

implemented in a number of fashions. Looking at FIG. 5, the programming

may be processor executable instructions stored on tangible memory

resource 86 and the hardware may include processing resource 88 for

executing those instructions. Thus memory resource 86 can be said to store

program instructions that when executed by processing resource 88

implement the components of the communications device of FIG. 4.

[0032] Memory resource 86 represents generally any number of memory

components capable of storing instructions that can be executed by

processing resource 88. Memory resource 86 is non-transitory in the sense

that it does not encompass a transitory signal but instead is made up of one

or more memory components configured to store the relevant instructions.

Memory resource 86 may be implemented in a single device or distributed

across devices. Likewise, processing resource 88 represents any number of

processors capable of executing instructions stored by memory resource 86.

Processing resource 88 may be integrated in a single device or distributed

across devices. Further, memory resource 86 may be fully or partially

integrated in the same device as processing resource 88, or it may be

separate but accessible to that device and processing resource 88.

[0033] In one example, the program instructions can be part of an installation

package that when installed can be executed by processing resource 88 to

implement the components of the communications device of FIG. 4. In this

case, memory resource 86 may be a portable medium such as a CD, DVD,

or flash drive or a memory maintained by a server from which the installation

package can be downloaded and installed. In another example, the program

instructions may be part of an application or applications already installed.

Here, memory resource 86 can include integrated memory such as a hard

drive, solid state drive, or the like.



[0034] In FIG. 5, the executable program instructions stored in memory

resource 86 are depicted as produce module 50 and emulate module 52.

Produce module 50 represents program instructions that when executed

cause processing resource 88 to implement produce engine 40 of FIG. 4.

Likewise, emulate module 52 represents program instructions that when

executed cause the implementation of emulate engine 44.

[0035] FIG. 6 is a flow diagram 600 of steps taken to implement a method.

In discussing FIG. 6, reference may be made to FIGs. 1-3 and the

components depicted in FIGs. 4-5. Such reference is made to provide

contextual examples and not to limit the manner in which the method

depicted by FIG. 6 may be implemented.

[0036] First, movement of extremities of a skeletal body corresponding to a

user may be captured (step 602). As an example, the movement may be

captured according to a change in coordinates of the extremities from an

original position. The movement of the extremities may be matched to a

predefined gesture found in a gesture database (step 604). A script may be

generated from the matched predefined gesture with reference to the

extremities captured and coordinates of the extremities from the original

position (step 606). The user may be emulated using the script (step 608).

[0037] FIGs. 4-5 aid in depicting the architecture, functionality, and operation

of various embodiments. In particular, FIGs. 4-5 depict various physical and

logical components. Various components are defined at least in part as

programs or programming. Each such component, portion thereof, or

various combinations thereof may represent in whole or in part a module,

segment, or portion of code that comprises one or more executable

instructions to implement any specified logical function(s). Each component

or various combinations thereof may represent a circuit or a number of

interconnected circuits to implement the specified logical function(s).

[0038] Embodiments can be realized in any memory resource for use by or

in connection with a processing resource. A "processing resource" is an



instruction execution system such as a computer/processor based system or

an ASIC (Application Specific Integrated Circuit) or other system that can

fetch or obtain instructions and data from computer-readable media and

execute the instructions contained therein. A "memory resource" is any non-

transitory storage media that can contain, store, or maintain programs and

data for use by or in connection with the instruction execution system. The

term "non-transitory is used only to clarify that the term media, as used

herein, does not encompass a signal. Thus, the memory resource can

comprise any one of many physical media such as, for example, electronic,

magnetic, optical, electromagnetic, or semiconductor media. More specific

examples of suitable computer-readable media include, but are not limited

to, hard drives, solid state drives, random access memory (RAM), read-only

memory (ROM), erasable programmable read-only memory, flash drives,

and portable compact discs.

[0039] Although the flow diagram of FIG. 6 shows a specific order of

execution, the order of execution may differ from that which is depicted. For

example, the order of execution of two or more blocks or arrows may be

scrambled relative to the order shown. Also, two or more blocks shown in

succession may be executed concurrently or with partial concurrence. All

such variations are within the scope of the present invention.

[0040] The present invention has been shown and described with reference

to the foregoing exemplary embodiments. It is to be understood, however,

that other forms, details and embodiments may be made without departing

from the spirit and scope of the invention that is defined in the following

claims.



CLAIMS

What is claimed is:

1. A method, comprising:

producing scripts to emulate a user performing spatial gestures; and

emulating the user using the scripts, the scripts being produced by

steps comprising:

capturing movement of extremities of a skeletal body

corresponding to the user, wherein the movement is captured

according to a change in coordinates of the extremities from an

original position;

matching the movement of the extremities to a predefined

gesture found in a gesture database; and

generating a script from the matched predefined gesture with

reference to the extremities captured and coordinates of the

extremities from the original position, such that the user is emulated.

2. The method of claim 1, comprising executing the script to emulate the

user.

3. The method of claim 2, wherein executing the script comprises:

applying the matched predefined gesture to the extremities captured;

and

applying an offset to the predefined gesture to emulate movement of

the extremities from the original position.

4. The method of claim 3, wherein applying the offset to the predefined

gesture comprises adding the coordinates of the extremities from the original

position to coordinates of the predefined gesture.

5. The method of claim 3, wherein applying the offset to the predefined

gesture comprises:



multiplying coordinates of the predefined gesture by - 1 to generate

coordinates for opposite extremities; and

adding the coordinates of the extremities from the original position to

the coordinates for the opposite extremities.

6. The method of claim 2, wherein capturing the movement of

extremities comprises determining a velocity and a distance of the change in

coordinates of the extremities from the original position.

7. The method of claim 6, wherein executing the script comprises

modifying the matched predefined gesture to correspond to a velocity and a

distance.

8. A system, comprising:

a produce engine to produce scripts to emulate a user performing

spatial gestures; and

an emulate engine to emulate the user using the scripts, the scripts

being produced by:

a capture engine to capture movement of extremities of a

skeletal body corresponding to the user, wherein the movement is

captured according to a change in coordinates of the extremities from

an original position;

a match engine to match the movement of the extremities to a

predefined gesture found in a gesture database; and

a generate engine to generate a script from the matched

predefined gesture with reference to the extremities captured and

coordinates of the extremities from the original position, such that the

user is emulated.

9. The system of claim 8, comprising an execute engine to execute the

script to emulate the user.



10. The system of claim 9, wherein the execute engine:

applies the matched predefined gesture to the extremities captured,

and

applies an offset to the predefined gesture to emulate movement of

the extremities from the original position.

11. The system of claim 10, wherein the execute engine applies the offset

to the predefined gesture comprises by adding the coordinates of the

extremities from the original position to coordinates of the predefined

gesture.

12. The system of claim 8, wherein the capture engine captures the

movement of extremities by determining a velocity and a distance of the

change in coordinates of the extremities from the original position.

13. A memory resource storing instructions that when executed cause a

processing resource to implement a system, the instructions comprising:

a produce module for producing scripts to emulate a user performing

spatial gestures; and

an emulate module for emulating the user using the scripts, the

scripts being produced by instructions comprising:

a capture module for capturing movement of extremities of a

skeletal body corresponding to the user, wherein the movement is

captured according to a change in coordinates of the extremities from

an original position;

a match module for matching the movement of the extremities

to a predefined gesture found in a gesture database; and

a generate module for generating a script from the matched

predefined gesture with reference to the extremities captured and

coordinates of the extremities from the original position, such that the

user is emulated.



14. The memory resource of claim 13, wherein the instructions comprise

an execute module to execute the script to emulate the user.

15. The memory resource of claim 14, wherein the execute module:

applies the matched predefined gesture to the extremities captured,

and

applies an offset to the predefined gesture to emulate movement of

the extremities from the original position.
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