wo 2012/128861 A1 || I NN OO O A AR A A

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/128861 A1l

27 September 2012 (27.09.2012) WIPO I PCT

(51) International Patent Classification: (74) Agent: BRETSCHER, John T.; 600 North US Highway

GO6K 9/00 (2006.01) 45, Libertyville, Ilinois 60048 (US).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/US2012/024816 kind of national protection available). AE, AG, AL, AM,
22} Int tional Filine Date: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(22) International Filing Date: 13 Feb 2012 (13.02.2012 CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
coruary (13.02. ) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(25) Filing Language: English HR, HU, D, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
L. ) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(30) Priority Data: OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
13/070,956 24 March 2011 (24.03.2011) US SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): MO-

TOROLA MOBILITY LLC [US/US] 600 North US (84) Designated States (unless otherwise indicated, fO}" every
Highway 45, Libertyville, Illinois 60048 (US). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(72) Inventors; and UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
(75) Imventors/Applicants (for US only): NAKFOUR, Juana TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

E. [US/US]; 3 Cambridge Drive, Hawthorn Woods, Illinois
60047 (US). DORE, Ashish N. [US/US]; 1310 Coventry
Glen Drive, Apt. 304, Round Lake, Illinois 60073 (US).

DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,

[Continued on next page]

(54) Title: USING FACE RECOGNITION TO DIRECT COMMUNICATIONS

(57) Abstract: Disclosed are methods for using face-recognition soft-
ware to enable a communicative act. For example, a user (102) points
the camera on his device (104) at a friend (106). Software analyzes the

0

(=]

Receive an image. |

G0

image produced by the camera, detects (302) the friend's face (202), and
recognizes the friend. The recognized face is then associated (308) with

l aprofile, and an address for the friend is retrieved (310) from the profile.

Detect at least one face in the image. [

o
=g
1%

304

0O
i~

If more than one face has been detected,
then select one of the detected faces.

The address can be used (312) in communicating with the friend. The

image containing the face may be retrieved (300) by the user's device
J (104) from a remote source (108). Aspects of the present invention are
directed toward any type of communicative act. The communicative act
need not be directed toward the friend whose face was recognized. For

l example, when that friend's profile is retrieved, it can be searched for a

3
(]
]

Analyze the detected face.

|

Using the results of the analysis, associate
the detected face with a stored profile.

|

Retrieve contact information from the stored
profile.

Use the contact information to perform a
communicative act.

0
{)
o0

|

0
e
<

168}
hukq
o

FIG. 3

reference to another person, and the communicative act is then directed
to that other person.
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USING FACE RECOGNITION TO DIRECT COMMUNICATIONS

FIELD OF THE INVENTION
[0001] The present invention is related generally to computing devices and, more

particularly, to communications among such devices.

BACKGROUND OF THE INVENTION
[0002] As personal communications devices (e.g., cell phones) are developed to
support greater and greater functionality, people are using them to do much more than
talk. As is well known, these devices now usually allow their users to create media files
(e.g., by taking a picture or by recording a video using a camera on the device) and to
download media files from remote servers (via a web interface supported by the device).

People want to use their devices to share these media files with their friends.

[0003] However, the development of new functionality on these devices has far
outpaced the development of friendly interfaces that allow a user to comfortably control
his device’s new capabilities. Sometimes, the design of a user interface is constrained by
the small size of the device and by the sheer number of functions that the device supports.
For whatever reason, a user often finds that the control interface for a new function of his
device is at best cumbersome and sometimes confusing. For example, if the user wishes
to send a media file stored on his device to a friend standing next to him, he may first
have to navigate through a list of contact and then pull up a separate media-sharing menu.

This sort of complication limits the utility and attractiveness of the new features.

BRIEF SUMMARY
[0004] The above considerations, and others, are addressed by the present invention,
which can be understood by referring to the specification, drawings, and claims.
According to aspects of the present invention, face-recognition software is used for
enabling a communicative act. For example, a user points the camera on his device at a
friend. Software (on the device or accessed remotely) analyzes the image produced by the

camera, detects the friend’s face, and recognizes the friend. The recognized face is then
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associated with a profile (e.g., in a contacts list on the user’s device), and an address for
the friend is retrieved from the profile. The address can be used in communicating with

the friend, all without the user ever having to explicitly manipulate his contacts list.

[0005] The image containing the face may be captured by a camera local to the
device, as in the example above, or it may be retrieved by the user’s device from a remote
source. For example, the face may be detected in a movie clip downloaded from a media

SCIver.

[0006] Aspects of the present invention are directed toward any type of
communicative act. As a few examples, the user may send an e-mail to the friend, post a
file on the friend’s social networking site, or establish a live communications link with
the friend. The image with the friend’s face may be sent to the friend, but the invention

does not require that.

[0007] The communicative act need not be directed toward the friend whose face was
recognized. For example, when that friend’s profile is retrieved, it can be searched for a
reference to another person, e.g., the friend’s mother, and the communicative act is then

directed to that other person.

[0008] In some embodiments, a user interface presents the image (whether captured
locally or retrieved from a remote source) to the user. If the image contains a plurality of

faces, the user can choose which face to recognize.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0009] While the appended claims set forth the features of the present invention with
particularity, the invention, together with its objects and advantages, may be best
understood from the following detailed description taken in conjunction with the

accompanying drawings of which:

[0010] Figure 1 is an overview of a representational environment in which aspects of

the present invention may be practiced;
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[0011] Figure 2 is a generalized schematic of a device embodying aspects of the

present invention; and

[0012] Figure 3 is a flowchart of a method for using face recognition to direct

communications.

DETAILED DESCRIPTION
[0013] Turning to the drawings, wherein like reference numerals refer to like
elements, the invention is illustrated as being implemented in a suitable environment. The
following description is based on embodiments of the invention and should not be taken
as limiting the invention with regard to alternative embodiments that are not explicitly

described herein.

[0014] In the communications environment 100 of Figure 1, a user 102 wishes to use
his personal communications device 104 to communicate with a friend 106. For example,
the user 102 may wish to send his friend 106 a photograph he just took using a camera on
his device 104, or the user 102 may wish to share a music video that he just downloaded

to his device 104 from a remote server 108.

[0015] To direct his communications to his friend 106, the user 102 may use
traditional methods such as pulling up a list of contacts on his personal communications
device 104, searching through the list of contacts until he sees the contact profile of his
friend 106, and then retrieving an e-mail address of the friend 106 from her stored profile.
As an example of one aspect of the present invention, the user 102 may instead point a
camera on his device 104 at his friend 106 (assuming, of course, that she is within camera
range), capture an image that includes her face, and then use facial-recognition software
that associates the face in the captured image with contact information for the friend 106.
(The contact information itself may be stored in a list of contacts on the device 104 as in
the previous art.) This method of using facial recognition to address communications can

be easier to use and more intuitive that previously known addressing methods.
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[0016] Figure 2 shows a representative personal communications device 104 (e.g., a
mobile telephone, personal digital assistant, tablet computer, or personal computer) that
incorporates an embodiment of the present invention. Figure 2 shows the device 104 as a
smart phone presenting its main display screen 200 to its user 102. The main display 200
is of high resolution and is as large as can be comfortably accommodated in the device
104. The device 104 may have a second and possibly a third display screen for presenting
status messages. These screens are generally smaller than the main display screen 200,
and they can be safely ignored for the remainder of the present discussion. In the example
of Figure 2, the main display 200 shows an image either captured by a camera (not shown
but well known in the art) on the other side of the device 104 or an image downloaded

from a remote server 108.

[0017] A typical user interface of the personal communications device 104 includes,
in addition to the main display 200, a keypad and other user-input devices. The keypad

may be physical or virtual, involving virtual keys displayed on a touch screen 200.

[0018] Figure 2 illustrates some of the more important internal components of the
personal communications device 104. The network interface 204 sends and receives
media presentations, related information, and download requests. The processor 206
controls the operations of the device 104 and, in particular, supports aspects of the
present invention as illustrated in Figure 3, discussed below. The processor 206 uses the
memory 208 in its operations. Specific uses of these components by specific devices are

discussed as appropriate below.

[0019] The flowchart of Figure 3 generally illustrates aspects of the present
invention. In some embodiments and in some scenarios of use, some of the steps of
Figure 3 are optional and may be performed in an order different from the order shown in

Figure 3.

[0020] The method of Figures 3 begins in step 300 when the personal

communications device 104 receives an image. The image may be captured by a camera
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on the device 104, or it may be downloaded to the device 104 from a remote server 108.

The image may be a still image, a live image, or a video.

[0021] In step 302, facial-detection software is applied to the image, and at least one
face is detected in the image. Methods of facial detection are well known in the art, and

different known methods may be appropriate in different embodiments.

[0022] In one embodiment of steps 300 and 302, the camera on the personal
communications device 104 faces the front of the device 104. Software monitors the
image captured by the camera and tries to recognize any faces. Often, the face of the user
102 1s detected as the user 102 views the display 200. The software detects this face but,
recognizing it to be the face of its user 102, the software ignores it. When, however, a
different face is detected (e.g., the user 102 turns the device 104 toward his friend 106,
and the camera captures an image of her face), the utility proceeds with the remainder of

the method of Figure 3.

[0023] Step 304 may be applied when, in step 302, more than one face is detected in
the image. Step 304 selects one face in order to proceed. The selection may be automatic
if, for example, one face predominates (e.g., one face covers more of the image than any
other face, is in better focus, or is in a central position). In other embodiments, the user
102 may be presented with the image on the screen 200 of his personal communications
device 104. The user 102 then chooses one face. In the example of Figure 2, the user 102
has maneuvered the dotted box 202 to select the face of the woman on the right of the

image rather than the face of the man on the left.

[0024] (In some embodiments, more than one face can be selected and used for
communications: Steps 306 through 312, below, are then performed for each selected

face, that is, the communicative act of step 312 is performed with multiple recipients.)

[0025] Well known facial-recognition software is used in step 306 to analyze the
selected face. That is, parametric information is derived from the facial image such as

distance between the eyes, hair color, cheek-bone prominence, and the like. In some
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embodiments, this facial-recognition step 306 may be performed on a remote server 108.
This allows the use of more computationally intensive methods than could be

comfortably performed by the personal communications device 104.

[0026] The output of the facial-recognition software is used in step 308 to associate
the detected face with a stored profile. For example, the user 102 may have previously
taken pictures of his friends, analyzed each picture with the facial-recognition software,
and stored the output parameters of the recognition as part of each friend’s contact
information stored on the personal communications device 104. In other embodiments,
the association of the face with a profile is performed partly or wholly on a remote server

108. The stored profile itself may reside on this remote server 108.

[0027] Some facial-recognition software provides to its user a confidence score for
the recognition task. In some embodiments, this confidence score can be presented to the
user 102 for further consideration. If, for example, the software has only a low level of
confidence that its recognition is correct, then the user 102 can be queried to see if he
wishes to continue. The user 102 may decide to take a clearer picture and then re-run the

method of steps 300 through 308.

[0028] Once the stored profile that is associated with the detected face has been
identified in step 308, contact information is retrieved from that profile in step 310. The
particular type of contact information retrieved depends in part upon the nature of the
communicative act that the user 102 wishes to perform in step 312. If, for example, the
user 102 wishes to send an e-mail to his friend 106, then her e-mail address is retricved

from the stored profile in step 310, and the e-mail is sent in step 312.

[0029] As another example, the user 102 may wish to post some information to his
friend’s social-networking site. Then, the address of that site is retrieved from the profile

in step 310.
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[0030] The user 102 may also use the above method as a dialer to make a telephone
call from his personal communications device 104 to a telephone registered to his friend

106.

[0031] In the above examples, the contact information is mostly static. In some
situations, however, the contact information may be dynamic, as in some social-
networking situations. Thus, the user 102 can use these methods to query if the user 106
is currently participating in an on-line game or in some other social milieu, and, if so, the
user 102 can retrieve the dynamic information necessary to join the game (assuming, of

course, that this information is available).

[0032] The user 102 can also join a local peer-to-peer network with his friend 106
and share content over that network with her. In this case, the friend’s Bluetooth ad hoc,
Wi-Fi ad hoc, or Wi-Fi Direct networking information is retrieved from the stored

profile.

[0033] Other communicative acts are contemplated for step 312. The possibilities are

only limited by the availability of contact information accessible in step 310.

[0034] Note that in one of the examples of Figure 1, the user 102 wishes to send an
photographic image to his friend 106. In some situations, that image is the same as the
image used in steps 300 and 302. For example, when the user 102 is with his friends, he
can take a picture of them with his personal communications device 104, then view the
image, and, using the above methods, send it to those friends who are in the image.
However, there is in general no necessity for the image used in steps 300 and 302 to be

used in the communicative act of step 312.

[0035] In the above example, the communication act of step 312 was performed with
the person whose profile is accessed in step 310. That is not always the case, however.
Instead, the profile information from step 310 can be used to retrieve other contact
information. Consider, for example, the case where the user 102 wishes to tell the mother

of his friend 106 that she is well. He can retrieve the stored profile of his friend 106 using
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the above methods and, if her profile includes contact information for her mother,

retrieve that contact information and send an e-mail to the mother.

[0036] In view of the many possible embodiments to which the principles of the
present invention may be applied, it should be recognized that the embodiments
described herein with respect to the drawing figures are meant to be illustrative only and
should not be taken as limiting the scope of the invention. For example, the
communicative act may be used for public-safety purposes rather than for social
interaction. Therefore, the invention as described herein contemplates all such
embodiments as may come within the scope of the following claims and equivalents

thereof,
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CLAIMS

We claim:

1.

On a personal communications device (104), a method for communicating, the
method comprising:

receiving (300), at the personal communications device (104), an image;

detecting (302), by the personal communications device (104), a face in
the image;

analyzing (306), by the personal communications device (104), the
detected face;

based, at least in part, on the analyzing, associating (308) the detected face
with a stored profile;

retrieving (310), at the personal communications device (104), contact
information from the associated profile; and

using (312), by the personal communications device (104), the contact

information to perform a communicative act.

The method of claim 1 wherein the image is selected from the group consisting

of: a live image, a still image, and a video image.

The method of claim 1 wherein the profile is stored on a server remote from the

personal communications device.

The method of claim 1 wherein performing a communicative act comprises an
element selected from the group consisting of: sending an e-mail, sharing a media
file, posting to a social-networking site, establishing a private network

connection, transferring a current context, and joining an on-line game.

The method of claim 1 wherein the communicative act is performed in relation to

a person who is a subject of the associated profile.
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6. The method of claim 1 wherein the communicative act is performed in relation to

a person associated with a person who is a subject of the associated profile.

7. The method of claim 1 further comprising:
detecting, by the personal communications device, a plurality of faces in
the image;
presenting, by the personal communications device to a user of the
personal communications device, the plurality of detected faces; and
receiving, by the personal communications device from the user of the

personal communications device, a selection of one of the detected faces.

8. A personal communications device (104) configured for communicating, the
personal communications device (104) comprising:
a camera configured for capturing an image;
a transceiver (204); and
a processor (206) operatively connected to the camera and to the
transceiver (204), the processor (206) configured for:
receiving (300), from the camera, the image;
detecting (302) a face in the image;
analyzing (306) the detected face;
based, at least in part, on the analyzing, associating (308) the
detected face with a stored profile;
retrieving (310) contact information from the associated profile;
and
using (312) the contact information to perform, via the transceiver

(204), a communicative act.
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10.

The personal communications device of claim 8 wherein the profile is stored on a

server remote from the personal communications device.

The personal communications device of claim 8 further comprising a user
interface, wherein the processor is operatively connected to the user interface, the
processor further configured for:

detecting a plurality of faces in the image;

presenting, via the user interface to a user of the personal communications
device, the plurality of detected faces; and

receiving, via the user interface from the user of the personal

communications device, a selection of one of the detected faces.
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