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(57) ABSTRACT 

In accordance with example embodiments, hand gestures can 
be used to provide user input to a wearable computing device, 
and in particular to identify, signify, or otherwise indicate 
what may be considered or classi?ed as important or worthy 
of attention or notice. A wearable computing device, which 
could include a head-mounted display (HMD) and a video 
camera, may recognize known hand gestures and carry out 
particular actions in response. Particular hand gestures could 
be used for selecting portions of a ?eld of view of the HMD, 
and generating images from the selected portions. The HMD 
could then transmit the generated images to one or more 
applications in a network server communicatively connected 
with the HMD, including a server or server system hosting a 
social networking service. 

39 Claims, 16 Drawing Sheets 
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HAND GESTURES TO SIGNIFY WHAT IS 
IMPORTANT 

BACKGROUND 

Unless otherwise indicated herein, the materials described 
in this section are not prior art to the claims in this application 
and are not admitted to be prior art by inclusion in this section. 

Various technologies can be utilized to provide users with 
electronic access to data and services in communication net 
works, as well as to support communication between users. 
For example, devices such as computers, telephones, and 
personal digital assistants (PDAs) can be used to exchange 
information over communication networks including the 
Internet. Communication networks may in turn provide com 
munication paths and links to servers, which can host appli 
cations, content, and services that may be accessed or utiliZed 
by users via communication devices. The content can include 
text, video data, audio data and/or other types of data. 

SUMMARY 

In one aspect, an example embodiment presented herein 
provides, in a wearable head-mounted display (HMD), a 
computer-implemented method comprising: making a deter 
mination that video data from a video camera of the wearable 
HMD includes a hand gesture forming an area bounded by 
two hands in a shape of a symbolic heart; determining that the 
two hands are associated with the wearable HMD via analysis 
of the video data including the hand gesture; generating an 
image from the video data, wherein the image includes the 
area bounded by the two hands; matching the shape of the 
symbolic heart with a predetermined action associated with 
the image; and executing the predetermined action on a pro 
cessor of the wearable HMD. 

In another aspect, an example embodiment presented 
herein provides, in a wearable head-mounted display (HMD), 
a computer-implemented method comprising: making a 
determination that video data from a video camera of the 
wearable HMD includes a hand gesture of a thumb and fore 
?nger of a particular hand forming a shape of a symbolic right 
angle moving from a ?rst location to a second location in a 
?eld of view (FOV) of the wearable HMD; determining that 
the particular hand is associated with the wearable HMD via 
analysis of the video data including the hand gesture; deter 
mining a closed area in the FOV bounded by a rectangle 
having a ?rst comer at a vertex of the symbolic right angle at 
the ?rst location and a diagonally-opposite second corner at a 
vertex of the symbolic right angle at the second location; 
generating an image from the video data of a sub-FOV within 
the closed area; matching the shape of the symbolic right 
angle with a predetermined action associated with the image; 
and executing the predetermined executable action on a pro 
cessor of the wearable HMD. 

In another aspect, an example embodiment presented 
herein provides, in a wearable head-mounted display (HMD), 
a computer-implemented method comprising: making a 
determination that video data from a video camera of the 
wearable HMD includes a hand gesture of a fore?nger of a 
particular hand tracing a closed-loop shape in a ?eld of view 
(FOV) of the wearable HMD; determining that the particular 
hand is associated with the wearable HMD via analysis of the 
video data including the hand gesture; determining a closed 
area in the FOV bounded by the closed-loop shape; generat 
ing an image from the video data of a sub-FOV within the 
closed area; responsive to both making the determination and 
generating the image, identifying a predetermined action 
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2 
associated with the image; and executing the predetermined 
action on a processor of the wearable HMD. 

In another aspect, an example embodiment presented 
herein provides a wearable head-mounted display (HMD) 
comprising: a display device; a video camera; one or more 
processors; memory; and machine-readable instructions 
stored in the memory that, when executed by the one or more 
processors, cause the wearable HMD to carry out functions 
including: making a determination that video data from the 
video camera includes a hand gesture forming an area 
bounded by two hands in a shape of a symbolic heart, deter 
mining that the two hands are associated with the wearable 
HMD via analysis of the video data including the hand ges 
ture, generating an image from the video data, wherein the 
image includes the area bounded by the two hands, matching 
the shape of the symbolic heart with a predetermined action 
associated with the image, and executing the predetermined 
action on a processor of the wearable HMD. 

In another aspect, an example embodiment presented 
herein provides a nontransitory computer-readable medium 
having instructions stored thereon that, upon execution by 
one or more processors of a wearable head-mounted display 
(HMD), cause the wearable HMD to carry out functions 
comprising: making a determination that video data from a 
video camera of the wearable HMD includes a hand gesture 
forming an area bounded by two hands in a shape of a sym 
bolic heart; determining that the two hands are associated 
with the wearable HMD via analysis of the video data includ 
ing the hand gesture; generating an image from the video 
data, wherein the image includes the area bounded by the two 
hands; matching the shape of the symbolic heart with a pre 
determined action associated with the image; and executing 
the predetermined action on a processor of the wearable 
HMD. 

In another aspect, an example embodiment presented 
herein provides a wearable head-mounted display (HMD) 
comprising: a display device; a video camera; one or more 
processors; memory; and machine-readable instructions 
stored in the memory that, when executed by the one or more 
processors, cause the wearable HMD to carry out functions 
including: making a determination that video data from the 
video camera includes a hand gesture of a thumb and fore?n 
ger of a particular hand forming a shape of a symbolic right 
angle moving from a ?rst location to a second location in a 
?eld of view (FOV) of the wearable HMD, determining that 
the particular hand is associated with the wearable HMD via 
analysis of the video data including the hand gesture, deter 
mining a closed area in the FOV bounded by a rectangle 
having a ?rst comer at a vertex of the symbolic right angle at 
the ?rst location and a diagonally-opposite second corner at a 
vertex of the symbolic right angle at the second location, 
generating an image from the video data of a sub-FOV within 
the closed area, matching the shape of the symbolic right 
angle with a predetermined action associated with the image, 
and executing the predetermined executable action on a pro 
cessor of the wearable HMD. 

In another aspect, an example embodiment presented 
herein provides a nontransitory computer-readable medium 
having instructions stored thereon that, upon execution by 
one or more processors of a wearable head-mounted display 
(HMD), cause the wearable HMD to carry out functions 
comprising: making a determination that video data from a 
video camera of the wearable HMD includes a hand gesture 
of a thumb and fore?nger of a particular hand forming a shape 
of a symbolic right angle moving from a ?rst location to a 
second location in a ?eld of view (FOV) of the wearable 
HMD; determining that the particular hand is associated with 
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the wearable HMD via analysis of the video data including 
the hand gesture; determining a closed area in the FOV 
bounded by a rectangle having a ?rst comer at a vertex of the 
symbolic right angle at the ?rst location and a diagonally 
opposite second corner at a vertex of the symbolic right angle 
at the second location; generating an image from the video 
data of a sub-FOV within the closed area; matching the shape 
of the symbolic right angle with a predetermined action asso 
ciated with the image; and executing the predetermined 
executable action on a processor of the wearable HMD. 

In another aspect, an example embodiment presented 
herein provides a wearable head-mounted display (HMD) 
comprising: a display device; a video camera; one or more 
processors; memory; and machine-readable instructions 
stored in the memory that, when executed by the one or more 
processors, cause the wearable HMD to carry out functions 
including: making a determination that video data from the 
video camera includes a hand gesture of a fore?nger of a 
particular hand tracing a closed-loop shape in a ?eld of view 
(FOV) of the wearable HMD, determining that the particular 
hand is associated with the wearable HMD via analysis of the 
video data including the hand gesture, determining a closed 
area in the FOV bounded by the closed-loop shape, generat 
ing an image from the video data of a sub-FOV within the 
closed area, responsive to both making the determination and 
generating the image, identifying a predetermined action 
associated with the image, and executing the predetermined 
action on a processor of the wearable HMD. 

In another aspect, an example embodiment presented 
herein provides a nontransitory computer-readable medium 
having instructions stored thereon that, upon execution by 
one or more processors of a wearable head-mounted display 
(HMD), cause the wearable HMD to carry out functions 
comprising: making a determination that video data from a 
video camera of the wearable HMD includes a hand gesture 
of a fore?nger of a particular hand tracing a closed-loop shape 
in a ?eld of view (FOV) of the wearable HMD; determining 
that the particular hand is associated with the wearable HMD 
via analysis of the video data including the hand gesture; 
determining a closed area in the FOV bounded by the closed 
loop shape; generating an image from the video data of a 
sub-FOV within the closed area; responsive to both making 
the determination and generating the image, identifying a 
predetermined action associated with the image; and execut 
ing the predetermined action on a processor of the wearable 
HMD. 

These as well as other aspects, advantages, and alternatives 
will become apparent to those of ordinary skill in the art by 
reading the following detailed description, with reference 
where appropriate to the accompanying drawings. Further, it 
should be understood that this summary and other descrip 
tions and ?gures provided herein are intended to illustrative 
embodiments by way of example only and, as such, that 
numerous variations are possible. For instance, structural ele 
ments and process steps can be rearranged, combined, dis 
tributed, eliminated, or otherwise changed, while remaining 
within the scope of the embodiments as claimed. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1a is a ?rst view of an example wearable head 
mounted display for receiving, transmitting and displaying 
data, in accordance with an example embodiment. 

FIG. 1b is a second view of an example wearable head 
mounted display of FIG. 1a, in accordance with an example 
embodiment. 
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4 
FIG. 2 is block diagram of a wearable head-mounted dis 

play, in accordance with an example embodiment. 
FIG. 3 is a simpli?ed block diagram of a communication 

network in which one or more example wearable head 
mounted displays can be operated, in accordance with an 
example embodiment. 

FIG. 4a is a block diagram of a computing device, in 
accordance with an example embodiment. 

FIG. 4b depicts a network with clusters of computing 
devices of the type shown in FIG. 4a, in accordance with an 
example embodiment. 

FIG. 5 illustrates an example wearable head-mounted dis 
play worn by a representation of an example user who is 
depicted as making an example hand gesture, according to an 
example embodiment. 

FIG. 6a is an illustration representing a hand gesture form 
ing a symbolic heart shape, according to an example embodi 
ment. 

FIG. 6b is one illustration of using a heart-shaped hand 
gesture in a viewing area of a display, according to an 
example embodiment. 

FIG. 60 is another illustration of using a heart-shaped hand 
gesture in a viewing area of a display, according to an 
example embodiment. 

FIG. 7 is an illustration representing a hand gesture form 
ing a symbolic right-angle shape, according to an example 
embodiment. 

FIG. 8a illustrates an example wearable head-mounted 
display worn by a representation of an example user who is 
depicted as making right-angle-shaped hand gesture at a rela 
tively far distance from the example wearable head-mounted 
display, according to an example embodiment. 

FIG. 8b illustrates an example wearable head-mounted 
display worn by a representation of an example user who is 
depicted as making right-angle-shaped hand gesture at a rela 
tively near distance from the example wearable head 
mounted display, according to an example embodiment. 

FIG. 9a is an illustration of using a right-angle-shaped 
hand gesture as viewed at a relatively far distance in a ?eld of 
view to select an image area of a display, according to an 
example embodiment. 

FIG. 9b is an illustration of using a right-angle-shaped 
hand gesture as viewed at a relatively near distance in a ?eld 
of view to select an image area of a display, according to an 
example embodiment. 

FIG. 10a is an illustrative representation of dragging a 
right-angle-shaped hand gesture in a ?eld of view to select an 
image area of a display, according to an example embodi 
ment. 

FIG. 10b is an illustrative representation of using a two 
handed, right-angle-shaped hand gesture in a ?eld of view to 
select an image area of a display, according to an example 
embodiment. 

FIG. 11 is an illustrative representation of forming a 
closed-loop-shaped hand gesture in a ?eld of view to select an 
image area of a display, according to an example embodi 
ment. 

FIG. 12 is a ?owchart illustrating an example embodiment 
of a heart-shaped hand gesture method in a wearable comput 
ing device. 

FIG. 13 is a ?owchart illustrating an example embodiment 
of a right-angle-shaped hand gesture method in a wearable 
computing device. 

FIG. 14 is a ?owchart illustrating an example embodiment 
of a closed-loop hand gesture method in a wearable comput 
ing device. 
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DETAILED DESCRIPTION 

1. Overview 
In accordance with example embodiments, hand gestures 

can be used to provide user input to a wearable computing 
device, and in particular to identify, signify, or otherwise 
indicate what may be considered or classi?ed as important or 
worthy of attention or notice, for example. More speci?cally, 
a hand gesture can serve to visually select an item or object 

viewable with the wearable computing device, whereby the 
act of selection may be taken to indicate or convey or assign 
a subjective value or qualitative ranking attributable to the 
visually-selected item or object. A visually-selected item or 
object may then be rendered in a visually-representational 
form (e.g., an image) as input to a wearable computing 
device. Hand gestures may further serve to associate particu 
lar actions or applications with visually-selected items or 
objects, or with visual representations of the items or objects. 

Also in accordance with example embodiments, a wear 
able computing device may include a head-mounted display 
(HMD) having eyeglasses or goggles that can combine com 
puter-generated images displayed on the eye-facing surfaces 
of lens elements with an actual ?eld of view observable 
through the lens elements. The capability presenting the com 
bination of the actual, observed ?eld-of-view (FOV) with the 
displayed, computer-generated images can be complemented 
or supplemented with various functions and applications, as 
well as with various forms of user input and sensory data from 
ancillary wearable computing components, to provide rich 
and varied experiences and utility for a user or wearer of the 
HMD. 

In an example embodiment, a HMD can be further 
equipped with a video camera device capable of capturing 
video and still-image data of a FOV of the HMD. For 
example, the video camera device can have a FOV that is the 
same as, or substantially overlapping that of, a user or wearer 
of the HMD. Video and still-image data captured by the video 
camera device can serve as a form of input to the HMD. 

In accordance with example embodiments, video and still 
image data captured by the video camera device and/or analy 
sis of that data can be used to recogniZe or identify the occur 
rence or appearance of known hand gestures in the FOV of the 
camera device. Upon recognition, a known hand gesture can 
then be interpreted as input to the HMD. For example, a 
particular gesture could be associated with a particular com 
mand, application, or other invokable action on the HMD. 

In further accordance with example embodiments, an 
HMD can be communicatively connected with a communi 
cation network, and can exchange data with a server or server 
system (other device) in the network. In still further accor 
dance with example embodiments, applications and/or com 
mands invoked by hand gestures could involve communica 
tion with a server or server system in the communication 
network. For example, a hand gesture could cause a program 
running on the wearable HMD to upload and/or download 
content (e.g., media data) to/from the server. 

In yet further accordance with example embodiments, the 
wearable HMD could additionally or alternatively be com 
municatively connected with one or more other HMDs, either 
directly (e.g., a wireless protocol such as Bluetooth) or via a 
network (e.g., a cellular network, WiFi, etc.). In such an 
arrangement, applications and/ or commands invoked by hand 
gestures on the wearable HMD could involve communication 
with one or more of the other HMDs. For example, a hand 
gesture could cause a program running on the wearable HMD 
to upload and/ or download content (e. g., media data) to/ from 
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6 
another one of the HMDs. Similarly, communication with the 
wearable HMD could be invoked by hand gestures applied at 
another one of the HMDs. 
Example embodiments herein include three speci?c hand 

gestures for visually selecting an object or item in the FOV of 
the HMD, or some viewable region within the FOV of the 
HMD, and then applying a respective, particular action to an 
image of the object or item (or of the selected region of the 
FOV). In the example embodiments, it may be taken at least 
for illustrative purposes that the hand gestures are carried out 
by a wearer or user of the HMD, and thus may serve as input 
by the user or wearer, and further may serve as conveying the 
intent or disposition of the user or wearer with respect to the 
visually- selected objects or items. It will be appreciated, how 
ever, that a particular or speci?c user or wearer need not 
necessarily be presumed or invoked to understand all aspects 
of the example methods. 

In accordance with an example embodiment, a hand ges 
ture of two hands forming a symbolic heart shape may be used 
to select a region of the FOV of a HMD that is bounded by the 
two hands. An image of the selected region may then be 
generated, and a particular action may be carried out or 
applied to the image. In further accordance with the example 
embodiment, the particular action may be to transmit the 
image to a server in a network. More particularly, the image 
may be transmitted in a message that also includes an indica 
tion that the image is “liked,” and the server that receives the 
message may be part of a social networking service. In this 
way, the heart-shaped gesture may serve to enable a user or 
wearer of an HMD to communicate to a social networking 
service that she or he “likes” an object, item, or subject of an 
image captured within the heart-shaped gesture. The social 
networking service (or other server application or service) 
may additionally or alternatively respond to receiving the 
message by performing a network-based information search 
based on the image, possibly as well as based on the image 
being “liked,” and returning a result of the search to the HMD. 

In accordance with an example embodiment, a hand ges 
ture of a hand forming a symbolic right-angle shape may be 
used to select a region of the FOV of a HMD. An image of the 
selected region may then be generated, and a particular action 
may be carried out or applied to the image. In further accor 
dance with the example embodiment, the particular action 
may be to transmit the image to a server in a network. More 
particularly, the image may be transmitted in a message that 
also includes a request to post the image online, and the server 
that receives the message may be part of a social networking 
service. In this way, the right-angle-shaped gesture may serve 
to enable a user or wearer of an HMD to upload and post an 

image to a social networking service. The social networking 
service (or other server application or service) may addition 
ally or alternatively respond to receiving the message by 
performing a network-based information search based on the 
image, and returning a result of the search to the HMD. 

In accordance with an example embodiment, a hand ges 
ture of a hand forming a closed-loop shape may be used to 
select a region of the FOV of a HMD. An image of the selected 
region may then be generated, and a particular action may be 
carried out or applied to the image. In further accordance with 
the example embodiment, the particular action may be to 
transmit the image to a server in a network. More particularly, 
the image may be transmitted in a message that also includes 
a request to post the image online, and the server that receives 
the message may be part of a social networking service. In this 
way, the closed-loop-shaped gesture may serve to enable a 
user or wearer of an HMD to upload and post an image to a 
social networking service. The social networking service (or 


































