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IMAGE CAPTURE APPARATUS WITH INDICATOR

FIELD OF THE INVENTION
The present invention relates to two-way communication systems

that include at least an integrated imaging apparatus with a camera and an
indicator.
BACKGROUND OF THE INVENTION

Two-way video systems are available that include a display and
camera in each of two locations connected by a communication channel that
allows communication of video images and audio between two different sites.
Originally, such systems relied on setup at each site of a video monitor to display
a remote scene and a separate video camera, located on or near the edge of the
video monitor, to capture a local scene, along with microphones to capture the
audio and speakers to present the audio thereby providing a two-way video and
audio telecommunication system between two locations. Such systems are
typically large, fixed in location, have a restricted ability to cope with changes in
scene focus, and do not necessarily provide natural communication. Moreover,
these designs do not take advantage of available, portable display and capture
systems such as are found in cellular telephones.

Referring to FIG. 5, a typical prior art two-way telecommunication
system is shown wherein a first user 20a views a first display 14a. A first image
capture device 10a, which can be a digital camera, captures an image of the first
viewer 20a. If the image is a still digital image, it can be stored in a first still
image memory 30a for retrieval. A still image retrieved from first still image
memory 30a or video images captured directly from the first image capture device
10a will then be converted from digital signals to analog signals using a first D/A
converter 40a. A first modulator/demodulator 50a then transmits the analog
signals using a first communication channel 60 to a second display 14b where a
second user 20b can view the captured image(s) on a display 14b.

Similarly, second image capture device 10b, which can be a digital
camera, captures an image of second viewer 20b. The captured image data is sent
to a second D/A converter 40b to be converted to analog signals but can be first

stored in a second still image memory 30b for retrieval. The analog signals of the
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captured image(s) are sent to a second modulator/demodulator 50b and
transmitted through a second communication channel 62 to the first display 14a
for viewing by first viewer 20a. The first communication channel 60 may be the
same as the second communication channel 60.

Although such systems have been produced and used for
teleconferencing and other two-way communications applications, there are some
significant practical drawbacks that have limited their effectiveness and
widespread acceptance. Expanding the usability and quality of such systems has
been the focus of much recent research, with a number of proposed solutions
directed to more closely mimicking real-life interaction and thereby creating a
form of interactive virtual reality. A number of these improvements have focused
on communication bandwidth, user interface control, and the intelligence of the
image capture and display components of such a system. Other improvements
seek to integrate the capture device and display to improve the virtual reality
environment.

There have been a number of solutions proposed for addressing the
problem of poor eye contact that is characteristic of many existing solutions. With
conventional systems that follow the pattern of FIG. 1, poor eye contact results
from locating the video camera on a different optical axis than the video monitor
and causes the eyes of an observed participant to appear averted, which is
undesirable for a video communication system. Traditional solutions for
addressing this problem, employing a display, camera, beam splitter, and screen,
are described in a number of patents, including U.S. Patent No. 4,928,301 entitled
“Teleconferencing terminal with camera behind display screen” to Smoot; U.S.
Patent Nos. 5,639,151 entitled “Pass-through reflective projection display” and
5,777,665 entitled “Image blocking teleconferencing eye contact terminal” to
McNelley, et al.; and U.S. Patent No. 5,194,955 entitled “Video telephone” to
Yoneta et al., for example. Alternately, commonly assigned U.S. Patent
Application Publication No. 2005/0024489 entitled, “Image capture and display
device” by Fredlund et al. describes a display device for capturing and displaying
images along a common optical axis. However, all of these solutions are

relatively expensive and may be difficult to implement in a portable format.
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One difficulty with a number of conventional solutions relates to an
inability to compensate for observer motion and changes in the field of view.
Among approaches to this problem have been relatively complex systems for
generating composite simulated images, such as that described in U.S. Patent
Application Publication No. 2004/0196360 entitled ‘“Method and apparatus
maintaining eye contact in video delivery systems using view morphing” by Hillis
et al. Another approach to this problem is proposed in U.S. Patent No. 6,771,303
entitled “Video-teleconferencing system with eye-gaze correction” to Zhang et al.
that performs image synthesis using head tracking and multiple cameras for each
teleconference participant. These solutions are complex and may not be suitable
for portable imaging and display devices or systems in which the location and
orientation of the observers can vary greatly with respect to the location and
orientation of the display or camera.

Video-conferencing systems incorporating sophisticated image
analysis for improving usability and presence are known in the prior art. For
example, EP1536645A1 entitled “Video conferencing system with physical cues”
describes a system having robotic units that represents a remote conference
participant. However, such systems are extremely complex and may not be
suitable for small, portable systems. Face recognition algorithms that can identify
and extract human faces in an image are also known, for example as described in
U.S. Patent Application Publication No. 2005/0047647. Such techniques may be
applied to image processing tasks, for example red-eye removal as described in
W02006045441 entitled “Method and Apparatus for Red-Eye Detection in an
Acquired Digital Image.”

The proliferation of solutions proposed for improved
teleconferencing and other two-way video communication shows how complex
the problem is and indicates that significant problems remain.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide an improved

apparatus that allows natural two-way communication, provides good viewer eye
contact, and is suitable for portable application in hand-held devices.

In accordance with this invention, there is provided an integrated
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image capture apparatus for use in a two-way communication with a remote
display, comprising:

(a) an image capture device for capturing still or video images
including a system for sending the captured still or video images to the remote
display and for receiving and displaying images from a remote location;

(b) face recognition system provided in the integrated image
capture device for detecting faces in the captured image; and

(c) an indicator responsive to face detection for indicating that
a face has been captured by the image capture device.

The present invention provides a two-way communication system
that makes use of an integrated imaging apparatus with improved, natural two-
way communication and provides good viewer eye contact suitable for portable
devices.

BRIEF DESCRIPTION OF THE DRAWINGS

In the detailed description of the preferred embodiments of the
invention presented below, reference is made to the accompanying drawings in
which:

FIG. 1 is a perspective view of an integrated image capture
apparatus according to an embodiment of the present invention;

FIG. 2 is an illustration of a communication system according to an
embodiment of the present invention;

FIG. 3 is a flow diagram of the operation of an integrated image
capture apparatus according to an embodiment of the present invention;

FIG. 4 is a flow diagram of the operation of a communication
system according to an embodiment of the present invention; and
FIG. 5 is a block diagram of a typical prior-art telecommunication system.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, an integrated image capture apparatus 8 for
use in a two-way communication system according to the present invention,
includes an image capture device 10 for capturing images, a face recognition
system 16 provided in the integrated image capture apparatus 8 for detecting faces

in the captured images, and an indicator 12 responsive to the face recognition
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system 16 indicating when a face is found. According to an embodiment of the
present invention, the integrated image capture apparatus 8 includes a display 14
for displaying images and includes electronic circuitry 18 for providing
communications capabilities to transmit captured images to remote
communication devices, for example a second integrated image capture apparatus
8, a display system, or a storage system. The electronic circuitry 18 may also
include a storage device for storing captured or received images.

Electronic circuitry 18 for receiving and transmitting images are
well-known in the art and may be found, for example in cellular telephones.
Moreover, electronic circuitry for providing image storage is also found, for
example in cellular telephones or digital cameras. Image capture devices 10 are
likewise found in cellular telephones or digital cameras. The indicator 12 may be
a light source, for example a light-emitting diode (LED) for providing a visual cue
or a speaker for providing an audible sound cue, or both. Suitable display devices
are also known, for example liquid crystal displays or organic light-emitting diode
displays (OLEDs).

The face recognition system 16 can be image analysis algorithms
implemented in digital electronic circuitry. The digital circuits can, for example,
be a small computer or controller capable of executing a stored software program.
Suitable programs are known in the art, for example and are commercially
available.

Referring to FIG. 2, the present invention may be employed as part
of a two-way communications system including the integrated image capture
apparatus 8 including an image capture. device for capturing images, face
recognition system provided in the integrated image capture apparatus for
detecting faces in the captured images, an indicator responsive to the face
recognition system indicating when a face is found; a system for transmitting the
captured images to a remote communication device 9 including a system for
receiving the transmitted captured images, and a display for displaying the
received captured images. According to the present invention, the integrated
image capture apparatus 8 includes a system for receiving remotely captured still

or video images and a display 14 for displaying the remotely captured images (as
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shown in FIG.1). The remote communication device 9 itself is preferably an
integrated image capture apparatus 8. The two-way communication system can
employ any of a variety of techniques for example including one or more of a
land-line telephone, a cellular telephone, a computer having a network connection,
a computer having an Internet connection, or a radio.

By employing the present invention users 20a and 20b can
communicate visually, with increased ease, and with improved realism. In
particular, the integrated image capture apparatus 8 can be a portable apparatus
and, in particular, can be a handheld apparatus. By employing a portable
apparatus, for example as embodied within a cellular telephone, two users can
communicate visually in any of a variety of locations or while moving from one
location to another. In such portable devices, display screens are typically very
small and may be dedicated to providing a control interface or to display a remote
scene or image of a remote user. When employed to display the image of a user, a
natural communication interaction can be preferred in which the face of the user is
displayed while speaking or otherwise using the face to communicate. However,
there is conventionally no way to provide visual feedback or cues to the user to
indicate that his or her face is being properly captured by the image capture device
10 for storage or viewing or that the communication with the remote user is
proceeding satisfactorily. Hence, an additional indicator separate from the display
is, according to an embodiment of the present invention, provided to indicate
user’s face is being properly captured by the image capture device 10 and
transmitted to a remote location for viewing. If the indicator is on, the user can be
confident that his or her face is being transmitted or stored and that a more natural
communication interaction is provided. If the indicator is off, the user may re-
orient the image capture device so that the face can be captured. By moving the
image capture device until the indicator indicates that the user’s face is captured,
an improved communication interaction is provided. Alternatively, the user can
position herself or himself until the indicator indicates that his or her face is being
captured. Note that the present invention can also be employed when one user is
holding a portable device according to the present invention for a second user.

Since it is not always easy to be sure that one’s image or that of another is being
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properly captured, the use of an indicator according to the present invention can
improve the communication interaction. The present invention also provides a
simple way for capturing and communicating or storing images of other objects or
scenes, since the presence of a face is not required for communication.

In an alternative embodiment of the present invention, a portion of
the display can be used as an indicator, for example in a split screen configuration.
In other embodiments of the present invention, the face recognition system can
extract a facial image from a captured image and communicates the extracted
image to a second image capture and display device or to a storage device.

The image capture device 10 can be a video capture device and
provide real-time images communicated to a remote viewing or storage location.

Referring to FIG. 3, the present invention can be operated by first
capturing an image 100 using the image capture device. The captured image is
analyzed 105 by the face recognition software. If the face recognition software
detects a face in the image 110, the indicator is turned on 120. If the face
recognition software detects a face in the scene, the indicator is turned off 115,
and the process repeats. The face recognition software may be further controlled
to require that a capture image includes a face of a certain size or orientation, to
ensure that adequate communication interactions can proceed.

Referring to FIG. 4, the operation of a communication system
according to the present invention is illustrated. In this system, two interacting
but independent devices are in operation. A first device operates 200 to capture
images A and a second, remote, device operates 210 to capture images B. The
first device captures 100A an image while the second device captures 100B a
different image. The images A are analyzed 105 using the face recognition
system and, if a face is detected 110, the indicator is set on 120, band if a face is not
detected, the indicator is set off 115. If a face is not detected, the image capture
device may be re-oriented 140 with respect to a user by moving the image capture
device or the user. The images A and B can be transmitted and received 125A and

125B by the two devices. After the images are exchanged, they can be displayed
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130A and 130B by the two devices, respectively, thereby enabling a more natural
communication interaction.

The indicator of the present invention can be employed to further
indicate that the transmission is proceeding correctly. In a communication
system, multiple failures can be encountered in addition to a mis-orientation of the
camera with respect to a user. For example, the call can be interrupted for some
reason or the battery may fail. It is useful, therefore, for the indicator to indicate
that all is well with the transmission of the correct data. Moreover, the indicator
can also indicate that all is well with the reception and display, if one is employed,
of information from a remote user.

It should be understood that the various drawing and figures
provided within this invention disclosure are intended to be illustrative of the

invention and are not to-scale engineering drawings.
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PARTS LIST
8 integrated image capture apparatus
9 remote communication device

10, 10a, 10b  image capture device

12 indicator

14, 14a, 14b  display

16 face recognition system
18 electronic circuitry

20a, 20b user

30a, 30b memory

40a, 40b D/A converter

50a, 50b modulator/demodulator
60, 62 communications channel
100, 100A, 100B image capture step
105  analyze image step

110  face detection test step

115  set indicator off step

120  set indicator on step

125A, 125B  transmit/receive image step
130A, 130B  display image step

140  re-orient step

200  operate device A steps

210  operate device B steps
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CLAIMS:
1. An integrated image capture apparatus for use in a two-way

communication with a remote display, comprising:

(a) an image capture device for capturing still or video images
including a system for sending the captured still or video images to the remote
display and for receiving and displaying images from a remote location;

(b) face recognition system provided in the integrated image
capture device for detecting faces in the captured image; and

(c) an indicator responsive to face detection for indicating that
a face has been captured by the image capture device.

2. The integrated image capture apparatus of claim 1 wherein
the indicator is a light source or a speaker.

3. The integrated image capture apparatus of claim 1 wherein
a portion of the display is employed as the indicator.

4. The integrated image capture apparatus of claim 1 wherein
the integrated image capture apparatus is a portable apparatus.

5. The integrated image capture apparatus of claim 4 wherein
the integrated image capture apparatus is a handheld apparatus.

6. The integrated image capture apparatus of claim 5 wherein
the integrated image capture apparatus is a cellular telephone.

7. The integrated image capture apparatus of claim 1 wherein
the face recognition system extracts a facial image from a captured image and
communicates the extracted image to a second image capture and display device
or to a storage device.

8. The integrated image capture apparatus of claim 1 wherein
the integrated image apparatus is provided within a land-line telephone, a
computer having a network connection, a computer having an Internet connection,
or a radio.

9. A method of using an integrated image capture apparatus in
a two-way communication with a remote display, comprising;:

(a)  providing an image capture device for capturing still or

video images including sending the captured still or video images to the remote
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display and for receiving and displaying images from a remote
location;

(b) recognizing faces in the captured still or video image; and

(c) providing an indication in response to face recognition for
indicating to a user that a face has been captured by the image capture device.

10.  The method of claim 9 wherein the indicator is a light
source or a speaker.

11.  The method of claim 9 wherein a portion of the display is
employed as the indicator.

12.  The method of claim 9 wherein the integrated image
capture apparatus is a portable apparatus.

13.  The method of claim 12 wherein the integrated image
capture apparatus is a handheld apparatus.

14.  The method of claim 13 wherein the integrated image
capture apparatus is a cellular telephone.

15.  The method of claim 9 wherein the face recognition system
extracts a facial image from a captured image and communicates the extracted
image to a second image capture and display device or to a storage device.

16.  The method of claim 9 wherein the integrated image
apparatus is provided within a land-line telephone, a computer having a network
connection, a computer having an Internet connection, or a radio.

17. A two-way communications system comprising:

(a) an integrated capture apparatus and a remote
communication device, wherein still or video images are captured by each device
and sent to the other device; and

(b) the integrated image capture apparatus including a system
for sending the captured still or video images to the remote communication
device, and a system for receiving and displaying images from the remote
communication device, face recognition system provided in the integrated image
capture apparatus for detecting faces in the image captured by the image capture
apparatus, and an indicator responsive to face detection in the images captured by

the image capture apparatus and a system responsive to the face detection for
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indicating that a face has been captured by the image capture apparatus.

18.  The two-way communications system of claim 17, wherein
the remote communication device is another integrated image capture apparatus.

19.  The two-way communications system of claim 17, wherein
the integrated image capture apparatus is provided within a land-line telephone, a
cellular telephone, a computer having a network connection, a computer having an
Internet connection, or a radio.

20.  The two-way communications system of claim 17, wherein

the indicator further indicates that the communication is proceeding correctly.

-12-



WO 2008/066705 PCT/US2007/023920

1/4
>
/
14 N o]
\

9,8

20a

FIG. 2



WO 2008/066705

SET INDICATOR OFF

FALSE

L

115

> CAPTURE IMAGE

2/4

100

v

PCT/US2007/023920

|
Y

DETECTED IN

110

FIG. 3

ANALYZE IMAGE p—

105

»| SET INDICATOR ON

120



WO 2008/066705 PCT/US2007/023920
3/4
210
Capture |____100A oy Capture -
™ Image A 100B Image B
— |
Y Y Y
Transmit Image A |« w|Transmit Image B
—~¢ Analyze Image ¥ Receive Image B ¢ Receive Image A
105 /7 A
| 125A yl 125B YI
110 Display  |130B7 Display | |
Face Image B 4~—130A Image A
True Detected in False

Image?

vy ¢

v

Set Indicator Set Indicator
On Off
I
< Y
Re-Orient
——
140 [
Y

FIG. 4



PCT/US2007/023920

WO 2008/066705

4/4

09

(Uy 101d)

G 'Old

q0e Buisseooud
Aowsy / ainydes

lojye|npowsp

/A0¥EINPOIN

D abew

v/a

qov aol

/

29

eyl
Aowspy Jainyden \

B0t Buissasoud

B0S

loje|npowisp
/410}e|NPON

- sbew|

v/d

\ Aejdsig

eoy e01

0c



INTERNATIONAL SEARCH REPORT

International application No

PCT/U52007/023920

INV.

N

A. CLASSIFICATION OF SUBJECT MATTER
HO4N7/14

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HOAN

Minimum documentation searched (classification system followed by classification symbols) ,

Documentation searched other than minimum documentation 1o the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal’

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where 'appropriate, of the relevant passages-

Relevant to claim No.

P,X

WO 02/076095 A (FRANCE TELECOM [FR]; ROUX
SEBASTIEN [FR]; PETIT ERIC [FR])

26 September 2002 -(2002-09-26)

the whole document

WO 2007/026269 A (KONINKL PHILIPS
ELECTRONICS NV [NL]; DE WAELE STIJN [NL]1)
8- March 2007 (2007-03-08)

the who]e document '

- EP-1 158 786 A (SONY CORP [JP])

28 November 2001 (2001-11-28)
the whole document

1-20

1,9,17

1-20

D Further documents are listed in the continuation of Box C.

See patent family annex.

filing date

* Special categories of cited documents :

*A* document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or afterthe mtemallonal . C oy

invention

"T* later document published after the international filing date
. or priority date and not in conflict with the application but
. : cited to understand the principle or theory underlying the

document of pariicular relevance; the clalmed |nvent|on

cannot be considered novel or cannot be considered to

‘L* document which may throw doubts on priority clalm(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O* document referring to an oral disclosure, use, exhlbmon or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

involve an inventive step when the document is taken alone

"Y* document of particular retevance; the claimed invention
. cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
ments, such combination being obvious to a person skilled
in the art.

*&* document member of the same patent family

‘Date of the actual completion of the international search

Date of mailing of the intemational search report

18 April 2008 28/04/2008
Name and mailing address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, . .
Fax: (+31-70) 340-3016 Blai S, Denis

Form PCT/ISA/210 {second sheet) (April 2005}




INTERNAﬂONALSEARCHREPORT

Information on patent family members

International application No

EP 1158786 A

28-11-2001

PCT/US2007/023920
Patent document Publication Patent family Publication
cited in search report. date member(s) date
WO 02076095 A 26-09-2002 EP 1374580 Al -02-01-2004
FR 2822618 Al . 27-09-2002
WO 2007026269 A 08-03-2007  NONE
US 2002054032 A1 09-05-2002

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report

