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AUTOMATIC VIDEO STREAM SELECTION

FIELD

[0001] An embodiment of the invention relates to a hand-
held wireless communication device that can be used to cap-
ture videos. Other embodiments are also described.

BACKGROUND

[0002] Many handheld wireless communication devices
provide video capturing capabilities. For example, most
mobile phones that are in use today include a camera for
capturing still images and videos. A user can record a video
session or conduct a live video call using the mobile phone.
[0003] Some handheld communication devices may
include multiple cameras that can simultaneously capture
multiple video streams. A user of such a device can use the
multiple cameras to simultaneously capture multiple differ-
ent video streams, for example, one of the face of the user
himself behind the device, and another of people in front of
the device. However, if the user attempts to transmit the
multiple video streams to another party during a live video
(teleconference) call, the bandwidth for transmitting the mul-
tiple video streams may exceed the available bandwidth.
Alternatively, the user may first upload the video streams to a
computer after the teleconference ends, and then edit the
video streams to generate a single video stream. However, the
user might not have access to a computer that has video
editing capabilities.

SUMMARY

[0004] An embodiment of the invention is directed to a
handheld wireless communication device that has at least two
cameras facing in opposite directions. The device receives a
first video stream and a second video stream simultaneously
from the two cameras. The device detects a speech activity of
aperson who is captured in the video streams by detecting the
direction of sound or lip movement of the person. Based on
the detection, the device automatically switches between the
first video stream and the second video stream to generate a
multiplexed video stream. The multiplexed video stream con-
tains interleaving segments of the first video stream and the
second video stream.

[0005] Inoneembodiment, the device detects the speech of
a person by detecting the direction of sound. The device may
include more than one microphone for detecting the direction
of'sound. A first microphone may point to the same direction
to which one camera points, and a second microphone may
point to the same direction to which the other camera points.
Based on the direction of sound, the device automatically
switches between the first video stream and the second video
stream to generate a multiplexed video stream in which the
video is, in a sense, “synchronized” to the speaker.

[0006] In another embodiment, the device detects the
speech of a person by detecting the lip movement of the
person. The device may include an image analyzer for ana-
lyzing the images in the video streams. Based on the lip
movement, the device automatically switches between the
first video stream and the second video stream to generate a
multiplexed video stream.

[0007] In one embodiment, the multiplexed video stream
may be transmitted to a far-end party by an uplink channel of
a live video call. In another embodiment, the multiplexed
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video stream may be stored in the memory of the handheld
communication device for viewing at a later time.

[0008] The handheld communication device may be con-
figured or programmed by its user to support one or more of
the above-described features.

[0009] The above summary does not include an exhaustive
list of all aspects of embodiments of the present invention. It
is contemplated that embodiments of the invention include all
systems and methods that can be practiced from all suitable
combinations of the various aspects summarized above, as
well as those disclosed in the Detailed Description below and
particularly pointed out in the claims filed with the applica-
tion. Such combinations have particular advantages not spe-
cifically recited in the above summary.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The embodiments of the invention are illustrated by
way of example and not by way of limitation in the figures of
the accompanying drawings in which like references indicate
similar elements. It should be noted that references to an or
“one” embodiment of the invention in this disclosure are not
necessarily to the same embodiment, and they mean at least
one.

[0011] FIG. 1 is a diagram of a handheld communication
device in accordance with an embodiment of the invention.
[0012] FIG. 2 is an example illustrating the use of the hand-
held communication device in a report mode.

[0013] FIG. 3 is an example illustrating the use of the hand-
held communication device in an interview mode.

[0014] FIG. 4 is a diagram of functional unit blocks in the
handheld communication device that provide video capture,
selection and transmission capabilities.

[0015] FIG. 5 is a block diagram of a video processing
module in the handheld communication device.

[0016] FIG. 6 is a flow chart illustrating an embodiment of
a method for automatic video selection.

DETAILED DESCRIPTION

[0017] FIG. 1 is a diagram illustrating a communication
environment in which an embodiment of the invention as an
automatic video selection process that produces a multi-
plexed video stream can be practiced, using a handheld phone
100. The term “phone” herein broadly refers to various two-
way, real-time communication devices, e.g., landline plain-
old-telephone system (POTS) end stations, voice-over-1P end
stations, cellular handsets, smart phones, personal digital
assistant (PDA) devices, etc. In one embodiment, the hand-
held phone 100 can support a two-way, real-time mobile or
wireless connection. For example, the handheld phone 100
can be a mobile phone or a mobile multi-functional device
that can both send and receive the uplink and downlink video
signals for a video call. In other embodiments, the automatic
video selection process can be practiced in a handheld com-
munication device that does not support such a live, two-way
video call; such a device could however support uploading of
the multiplexed video stream to, for example, a server or a
desktop computer.

[0018] The handheld phone 100 communicates with a far-
end phone 98 over one or more connected communication
networks, for example, a wireless network 120, POTS net-
work 130, and a VOIP network 140. Communications
between the handheld phone 100 and the wireless network
120 may be in accordance with known cellular telephone
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communication network protocols including, for example,
global system for mobile communications (GSM), enhanced
data rate for GSM evolution (EDGE), and worldwide interop-
erability for microwave access (WiMAX). The handheld
phone 100 may also have a subscriber identity module (SIM)
card, which is a detachable smart card that contains the sub-
scription information of its user, and may also contain a
contacts list of the user. The user may own the handheld
phone 100 or may otherwise be its primary user. The handheld
phone 100 may be assigned a unique address by a wireless or
wireline telephony network operator, or an Internet Service
Provider (ISP). For example, the unique address may be a
domestic or international telephone number, an Interne Pro-
tocol (IP) address, or other unique identifier.

[0019] The exterior of the handheld phone 100 is made of a
housing 149 within which are integrated several components
including a display screen 112, a receiver 111 (an earpiece
speaker for generating sound) and one or more microphones
(e.g., a mouthpiece for picking up sound, in particular when
the user is talking). In one embodiment, the handheld phone
100 includes a front microphone 113 and a rear microphone
114, each receiving sounds from a different direction (e.g.,
front and back). The handheld phone 100 may also include a
front-facing camera 131 and a rear-facing camera 132 inte-
grated within the front face and the back face of the housing
149, respectively. Each camera 131, 132 capable of capturing
still image and video from a different direction (e.g., frontand
back). In this embodiment, the camera 131 faces the same
direction from which the microphone 113 receives sound, and
the camera 132 faces the same direction from which the
microphone 114 receives sound. In one embodiment, the
cameras 131 and 132 may be facing in two different direc-
tions that are not necessarily the front and the back faces of the
phone; for example, one camera may face the left and the
other camera may face the right. In another embodiment, the
cameras 131 and 132 may be facing in two different direc-
tions that are not necessarily opposite directions; for example,
one camera may face the front and the other camera may face
the right. The videos and sounds captured by the handheld
phone 100 may be stored internally in the memory of the
handheld phone 100 for viewing at a later time, or transmitted
in real-time to the far-end phone 98 during a video call.

[0020] The handheld phone 100 also includes a user input
interface for receiving user input. In one embodiment, the
user input interface includes an “Auto-Select” indicator 150,
which may be a physical button or a virtual button. The
physical button may be a dedicated “Auto-Select” button, or
one that is shared with other or more functions such as volume
control, or a button identified by the text shown on the display
screen 112 (e.g., “press ## to activate Auto-Select”). In an
embodiment where the “Auto-Select” indicator 150 is a vir-
tual button, the virtual button may be implemented on a
touch-sensing panel that includes sensors to detect touch and
motion of the user’s finger. In one embodiment, the touch-
sensing panel can be embedded within the display screen 112,
e.g., as part of a touch sensor. In an alternative embodiment,
the touch-sensing panel can be separate from the display
screen 112, and can be used by the user to direct a pointer on
the display screen 112 to select a graphical “Auto-Select”
button shown on the display screen 112.

[0021] Inoneembodiment, when the handheld phone starts
a video capturing session, a user can select (e.g., press) the
“Auto-Select” indicator 150 to activate an “Auto-Select” fea-
ture. By activating the “Auto-Select” feature, the handheld
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phone 100 can automatically switch between the two video
streams that are simultaneously captured by the two cameras
131 and 132 to generate a multiplexed output. The term
“video stream” herein refers to a sequence of video frames
including images and sound. The multiplexed output may
include interleaving segments of the video streams captured
by the front-facing camera 131 and the rear-facing camera
132. The automatic switching operation may be triggered by
having detected that a person whose image is captured in the
video is talking. This detection of speech can be achieved by
audio processing of captured sound to detect whether the
person is speaking, or image processing of captured image to
detect the lip movement of the person.

[0022] Turning to the far-end phone 98, the far-end phone
98 may be a mobile device or a land-based device that is
coupled to a telephony network or other communication net-
works through wires or cables. The far-end phone 98 may be
identified with a unique address, such as a telephone number
within the public switched telephone network. The far-end
phone 98 may also have an Internet protocol (IP) address if it
performs calls through a voice over IP (VOIP) protocol. The
far-end phone 98 may be a cellular handset, a plain old tele-
phone service (POTS), analog telephone, a VOIP telephone
station, or a desktop or notebook computer running telephony
or other communication software. The far-end phone 98 has
the capabilities to view videos captured by and transmitted
from the handheld phone 100.

[0023] FIG. 2is a diagram illustrating a scenario in which a
user 200 may activate the auto-select feature of the handheld
phone 100 in a report mode. The user 200 may hold the
handheld phone 100 in an upright position, such that the
front-facing camera 131 faces the user 200 and the rear-facing
camera 132 faces a scene that the user wishes to capture in a
video. The user 200 may start a video capturing session that
turns on both the front-facing camera 131 and the rear-facing
camera 132. The user 200 may then activate the auto-select
feature of the handheld phone 100, which enables the hand-
held phone 100 to automatically switch between the two
simultaneously captured video streams. The handheld phone
100 then generates a multiplex video stream for internal stor-
age (e.g., for video recording) or for real-time transmission
(e.g., for making a video call). In the report mode, the multi-
plex video stream may include segments of the user 200
whenever he speaks, and segments of the scene whenever he
does not speak. That is, the video switching operation may be
triggered when the speech of the user 300 is detected. The two
video streams may be interleaved throughout the multiplex
video stream.

[0024] Inthe report mode, the handheld phone 100 may use
the front microphone 113, or both the microphones 113 and
114, to detect the sound of the user 200. Whenever a sound is
detected in the user’s direction, the handheld phone 100 auto-
matically switches to the video stream captured by the front-
facing camera 131. In another embodiment, the handheld
phone 100 may use image processing techniques to detect lip
movement of the user 300. The lip movement can be used to
identify the occurrence of the user’s speech. The handheld
phone 100 can automatically switch to the video stream con-
taining the image of the user 300 upon detection of the user’s
lip movement, and can automatically switch to the video
stream containing the scene when the user’s lip movement is
not detected.

[0025] FIG. 3 is a diagram illustrating a scenario in which a
first person 300 may activate the auto-select feature of the
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handheld phone 100 in an interview mode. The interview
mode can be used when a person is recording a conversation
with another person. The interview mode can also be used
when there are several people participating in a video confer-
ence at the near-end of the handheld phone 100 with far-end
users. The handheld phone 100 may be held in an upright
position, such that the front-facing camera 131 faces the first
person 300 and the rear-facing camera 132 faces a second
person 310. The first person 300 may start a video capturing
session that turns on both the front-facing camera 131 and the
rear-facing camera 132. The first person 300 may then acti-
vate the auto-select feature of the handheld phone 100, which
enables the handheld phone 100 to automatically switch
between the two simultaneously captured video streams. The
handheld phone 100 generates a multiplex video stream for
internal storage (e.g., for video recording) or for real-time
transmission (e.g., for making a video call). In the interview
mode, the multiplex video stream may include segments of
the first person 300 whenever he speaks, and segments of the
second person 310 whenever she speaks. That is, the video
switching operation may be triggered based on detected
speech. The two video streams may be interleaved throughout
the multiplex video stream.

[0026] Intheinterview mode, the handheld phone 100 may
use both of the two microphones 113 and 114 to detect the
direction of sound, and to switch to the video stream facing
the direction of the detected sound. In another embodiment,
the handheld phone 100 may use image processing tech-
niques to detect lip movement of the first person 300 and the
second person 310. The lip movement can be used to identity
the occurrence of speech. The handheld phone 100 can auto-
matically switch to the video stream containing the image of
the first person 300 upon detection of the first person’s lip
movement, and automatically switch to the video stream con-
taining the second person 310 upon detection of the second
person’s lip movement.

[0027] In an alternative embodiment, the handheld phone
100 may also include a manual option that allows the user of
the handheld phone 100 to manually select the first video
stream or the second video stream for storage or transmission.
The handheld phone 100 may switch between the manual
option and the automatic option as directed by the user.
[0028] FIG. 4 is a block diagram illustrating an embodi-
ment of the handheld phone 100. The handheld phone 100
includes a communication network interface 435 for receiv-
ing and transmitting communication signals, e.g., audio,
video and/or data signals. The handheld phone 100 also
includes the receiver 111 for generating audio signals and the
microphones 113 and 114 for picking up sound. The handheld
phone 100 also includes a user interface 430. The user inter-
face 430 includes the display screen 112 and touch sensors
413 for sensing the user’s touch and motion. The handheld
phone 100 may include a physical keyboard 414 for receiving
keystrokes input from the user, or a virtual keyboard imple-
mented by the touch sensors 413. The touch sensors 413 may
bebased on resistive sensing, capacitive sensing, optical sens-
ing, force sensing, surface acoustic wave sensing, and/or
other sensing techniques. The coordinates of the touch sen-
sors 413 that respond to the user’s touch and motion represent
a specific user input. The touch sensors 413 may be embedded
in the display screen 112, or may be embedded in a touch-
sensing panel separate from the display screen 112.

[0029] In one embodiment, the handheld phone 100 also
includes a telephone module 438 which is responsible for
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coordinating various tasks involved in a phone call. The tele-
phone module 438 may be implemented with hardware cir-
cuitry, or may be implemented with one or more pieces of
software or firmware that are stored within memory 440 in the
handheld phone 100 and executed by the processor 420.
Although one processor 420 is shown, it is understood that
any number of processors or data processing elements may be
included in the handheld phone 100. The telephone module
438 coordinates tasks such as receiving an incoming call
signal, placing an outgoing call and activating video process-
ing for a video call.

[0030] In one embodiment, the handheld phone 100 also
includes a video processing module 480 for receiving input
from the cameras 131 and 132, and microphones 113 and 114.
The video processing module 480 processes the input to
generate a multiplexed video stream for internal storage in the
memory 440 or for transmission via the communication net-
work interface 435. The video processing module 480 may be
implemented with hardware circuitry, or may be imple-
mented with one or more pieces of software or firmware that
are stored within the memory 440 and executed by the pro-
cessor 420. The video processing module 480 will be
described in greater detail with reference to FIG. 5.

[0031] Additional circuitry, including a combination of
hardware circuitry and software, can be included to obtain the
needed functionality described herein. These are not
described in detail as they would be readily apparent to those
of ordinary skill in the art of mobile phone circuits and soft-
ware.

[0032] FIG. 5 is a block diagram illustrating an embodi-
ment of the video processing module 480. The video process-
ing module 480 includes a first buffer 510 and a second buffer
520 to temporarily buffer a first video stream and a second
video stream, respectively. The first video stream contains the
images captured by the front-facing camera 131 and the
sound captured by the microphones 113 and 114. The second
video stream contains the images captured by the rear-facing
camera 132 and the sound captured by the microphones 113
and 114. The two video streams enter a video multiplexer 530,
which selects one of the video streams to generate a multi-
plexed output. Operation of the video multiplexer 530 is
controlled by a controller 550.

[0033] The controller 550 may include one or both of a
motion analyzer 551 and an audio analyzer 552. A user can
enable one or both of the motion analyzer 551 and the audio
analyzer 552. The motion analyzer 551 analyzes the images
captured by the cameras 131 and 132 to detect lip movement
of'a person whose facial image is captured in the video. In an
alternative embodiment, the motion analyzer 551 may receive
the two video streams from the output of the first buffer 510
and the second buffer 520, and analyze the images of the face
of a person captured in each video frame of the two video
streams to detect lip movement. Techniques for detecting lip
movement from facial images of a person are known in the art
and, therefore, are not described herein. If the motion ana-
lyzer 551 is enabled, the controller 550 will generate a control
signal to direct the output of the video multiplexer 530 based
on detected lip movement. In one scenario, the first video
stream may contain the image of a first person and the second
video stream may contain the image of a second person. The
controller 550 generates an output indicating the detected lip
movement. According to the output of the controller 550, the
video multiplexer 530 selects the first video stream when lip
movement of the first person is detected, and selects the
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second video stream when lip movement of the second person
is detected. In one embodiment, the video multiplexer 530
may maintain the current selection without switching when
lip movement is detected in both video streams, or is not
detected in either video stream.

[0034] The audio analyzer 552 analyzes the audio signals
from the microphones 113 and 114 to detect the presence of
speech and the direction of speech. In an alternative embodi-
ment, the audio analyzer 552 may receive the two video
streams from the output of the first buffer 510 and the second
buffer 520, and analyze the audio signals in the two video
streams to detect direction of sound. In one embodiment, the
audio analyzer 552 may compare the strength of audio signals
captured from the two microphones 113 and 114 to determine
the direction of speech. A stronger audio signal from the front
microphone 113 may indicate that a first person facing the
front-facing camera 131 is talking, and a stronger audio signal
from the rear microphone 114 may indicate that a second
person facing the rear-facing camera 132 is talking. The con-
troller 550 generates an output indicating the detected speech.
According to the output of the controller 550, the video mul-
tiplexer 530 selects the first video stream when sound is
detected from the first person, and selects the second video
stream when sound is detected from the second person. In one
embodiment, the video multiplexer 530 may maintain the
current selection without switching when sounds of equal
strength are detected from both microphones 113 and 114.
[0035] Inone embodiment, the handheld phone 100 can be
configured by the user to enable both of the motion analyzer
551 and the audio analyzer 552. For example, the motion
analyzer 551 may be enabled in a noisy environment where it
is difficult to analyze the direction of sound. The audio ana-
lyzer 552 may be enabled in an environment where the image
quality is poor (e.g., when the image is unstable and/or dark).
When a video is captured in an environment where the sound
and image quality may be unpredictable, both the motion
analyzer 551 and the audio analyzer 552 can be enabled. The
combined results from the motion analyzer 551 and the audio
analyzer 552 can be used to direct the switching of the video
multiplexer 530. For example, the handheld phone 100 may
detect a speech activity of a person when both lip movement
of'the person and sounds from the direction of the person are
detected. Speech detection based on both lip movement and
sound can prevent or reduce false detections. For example, a
person may move his mouth but does not speak (e.g., when
making a silent yawn), or a person may be silent but a back-
ground noise in the person’s direction may be heard.

[0036] The multiplexed video stream generated by the
video multiplexer 530 may pass through a final buffer 540 to
be stored in memory 440 or transmitted via the communica-
tion network interface 430. In one embodiment, the multi-
plexed video stream includes segments of the first video
streams interleaved with segments of the second video
stream.

[0037] In an alternative embodiment, the handheld phone
100 may provide a “picture-in-picture” feature, which can be
activated by a user. When the feature is activated, the video
stream of interest can be shown on the entire area of the
display screen 112, while the other video stream can be shown
in a thumb-nail sized area at a corner of the display screen
112. For example, in the interview mode, the image of the
talking person can be shown on the entire area of the display
screen 112, while the image of the non-talking person can be
shown in a thumb-nail sized area at a corner of the display
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screen 112. The multiplexed video stream includes interleav-
ing segments of the first video stream and segments of the
second video stream, with each frame of the multiplexed
video stream containing “a picture in a picture,” in which a
small image from one video stream is superimposed on a
large image from another vide stream.

[0038] In an embodiment where a manual option is pro-
vided by the handheld phone 100, selection of the manual
option will disable the control signal from the controller 550.
Instead, the video multiplexer 530 generates the multiplexed
video stream based on the user’s manual selection of either
the first video stream or the second video stream.

[0039] FIG. 6 is a flowchart that illustrates an embodiment
of'a method for operating the handheld phone 100 to perform
automatic video stream selection. Referring to FIG. 6, opera-
tion may begin when the handheld phone 100 receives a
request to start a video capturing session with the handheld
phone 100 (610). The request may originate from a near-end
user who is holding the handheld phone 100 (e.g., when the
near-end user initiates a video call, or when the near-end user
starts recording a video), or may originate from a far-end user
who sends a video call request to the near-end user. The
handheld phone 100 may then receive an indication from the
near-end user to activate the automatic selection of video
streams (620). In one embodiment, the near-end user may
activate the “Auto-Select” indicator 150 of FIG. 1 at the
beginning or during the video capturing session. In an alter-
native embodiment, the near-end user may pre-configure the
handheld phone 100 to activate the auto-select feature before
the start of the video capturing session.

[0040] With the activation of the auto-select feature, the
handheld phone 100 starts the video capture session for a
real-time video call or for video recording. The handheld
phone 100 automatically switches between a first video
stream containing images captured by the front-facing cam-
era 131 and a second video stream containing images cap-
tured by the rear-facing camera 132 (630). The handheld
phone 100 may display, at the same time as the video is being
captured, a subject of interest on the display screen 112. The
“subject of interest” may be a talking person, a scene, or other
objects, and may change from time to time depending on
whether a speech activity is detected in the captured video
streams. As described above, the speech activities may be
detected from the direction of sound or from lip movement of
a person whose image is captured in the video streams.
[0041] The handheld phone 100 generates a continuous
stream of multiplexed video stream from the first video
stream and the second video stream (640). The video stream
chosen as the multiplexed video stream is herein referred to as
a “current video stream.” At the beginning, the multiplexed
video stream may start with a default video stream, which can
be configured as either the first video stream or the second
video stream. In one embodiment, when no speech activity is
detected in the current video stream and speech activity is
detected in the other video stream, the handheld phone 100
switches the multiplexed video stream to the other video
stream. In an alternative embodiment, the handheld phone
100 may switch the multiplexed video stream to the other
video stream upon detecting a speech activity in the other
video stream, regardless of whether there is speech activity in
the current video stream or not.

[0042] In one embodiment, a user of the handheld phone
100 may change the video selection between an automatic
option and a manual option. When the manual option is
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selected, the user may manually select one of the two video
streams to generate the multiplexed video stream.

[0043] The handheld phone 100 continues generating the
multiplexed video stream until the video capturing session
ends (650). If the video was captured for a video call, the
video call may terminate when the video capturing session
ends.

[0044] Although the handheld phone 100 is shown in FIGS.
1-3 as a mobile phone, it is understood that other communi-
cation devices can also be used.

[0045] In general, the handheld phone 100 (e.g., the tele-
phone module 438 and the video processing module 480 of
FIG. 4) may be configured or programmed by the user to
support one or more of the above-described features.

[0046] To conclude, various ways of automatically select-
ing video streams using a communication device (e.g., a
handheld communication device, mobile phone etc.) have
been described. These techniques render a more user-friendly
phone hold process for the user of a receiving phone. As
explained above, an embodiment of the invention may be a
machine-readable storage medium (such as memory 240)
having stored thereon instructions which program a processor
to perform some of the operations described above. In other
embodiments, some of these operations might be performed
by specific hardware components that contain hardwired
logic. Those operations might alternatively be performed by
any combination of programmed data processing compo-
nents and custom hardware components.

[0047] The invention is not limited to the specific embodi-
ments described above. Accordingly, other embodiments are
within the scope of the claims.

What is claimed is:
1. A method of a handheld communication device, the
method comprising:
receiving a first video stream and a second video stream
simultaneously from two cameras of the handheld com-
munication device, respectively, the two cameras facing
opposite directions;
detecting a speech activity of a person captured in one of
the first and the second video streams, by detecting one
of (a) sound coming from one of the two opposite direc-
tions, and (b) through image processing of lip movement
of the person; and
based on detection of the speech activity, automatically
switching between the first video stream and the second
video stream to generate a multiplexed video stream.
2. The method of claim 1, wherein the detecting a speech
activity of a person comprises:
detecting a direction of the sound with at least two micro-
phones that point to different directions.
3. The method of claim 2, wherein the detecting a speech
activity of a person comprises:
analyzing an image of the face of the person captured in
said one of the first and second video streams to detect
the lip movement.
4. The method of claim 1, further comprising:
transmitting the multiplexed video stream to a far-end
communication device during a real-time video call
between the handheld communication device and the
far-end communication device.
5. The method of claim 1, further comprising:
storing the multiplexed video stream in a memory of the
handheld communication device for playback after
completion of a video capturing session.
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6. The method of claim 1, wherein the multiplexed video
stream includes interleaving segments of the first video
stream and segments of the second video stream.

7. The method of claim 1, wherein the multiplexed video
stream includes interleaving video frames of the first video
stream and the second video stream, with each video frame
containing a picture in a picture, in which a small image from
one video stream is superimposed on a large image from
another video stream.

8. The method of claim 1, wherein one of the two cameras
is integrated with a front face of the handheld communication
device, and the other of the two cameras is integrated within
a back face of the handheld communication device.

9. A handheld communication device, comprising:

a first camera that faces a first direction to capture a first

video stream,;

a second camera that faces a second direction to capture a
second video stream simultaneously with the capture of
the first video stream;

a single housing having a front face within which the first
camera is integrated and a back face within which the
second camera is integrated;

a controller to select video frames from the first video
stream when a sound is detected from the first direction,
and to select video frames from the second video stream
when a sound is detected from the second direction; and

a multiplexer to switch between the first video stream and
the second video stream according to selection made by
the controller and to generate a multiplexed video
stream.

10. The handheld communication device of claim 9, further

comprising:

two or more microphones; and

an audio analyzer coupled to the microphones to determine
a direction of speech signals received by the handheld
communication device, and to provide the direction to
the controller for selection of the video frames from the
first video stream and the second video stream.

11. The handheld communication device of claim 9, further

comprising:

a butfer to store a partial segment of the multiplexed video
stream as the multiplexed video stream is generated; and

a communication interface to transmit the partial segment
to a far-end communication device via a communication
network during a real-time video call.

12. The handheld communication device of claim 9, further

comprising:

a communication interface capable of making and answer-
ing a phone call via a communication network.

13. A handheld communication device, comprising:

a first camera to capture a first video stream;

a second camera to capture a second video stream simul-
taneously with the capture of the first video stream;

a single housing having a front face within which the first
camera is integrated and a back face within which the
second camera is integrated;

a controller to select video frames from the first video
stream and the second video stream based on detection
of lip movement in an image of the face of a person
captured in the video frames; and

a multiplexer to switch between the first video stream and
the second video stream according to selection made by
the controller and to generate a multiplexed video
stream.
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14. The handheld communication device of claim 9, further

comprising:

a motion analyzer to detect the lip movement from the
image of the face of the person, and to provide detection
results to the controller for selection of the video frames
from the first video stream and the second video stream.

15. An article of manufacture comprising machine-read-
able storage medium having stored therein instructions that
program a handheld communication device to

receive a first video stream from a first camera that faces a
first person in a first direction, and simultaneously, a
second video stream from a second camera that faces a
second person in a second direction, the first camera and
the second camera integrated within a front face and a
back face of a single housing of the handheld commu-
nication device, respectively;

automatically select the first video stream when a speech
activity of the first person is detected, and select the
second video stream when a speech activity of the sec-
ond person is detected;

generate a multiplexed video stream that includes the
selected video stream.

16. The article of manufacture of claim 15, wherein the

instructions further program the communication device to
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analyze video frames in the first video stream and the
second video stream to detect lip movement of the first
person and the second person.
17. The article of manufacture of claim 15, wherein the
instructions further program the communication device to
maintain the selected video stream without switching when
the speech activity is detected from both of the first
person and the second person.
18. The article of manufacture of claim 15, wherein the
instructions further program the communication device to
transmit the multiplexed video stream from the handheld
communication device to a far-end communication
device during a real-time video call between the hand-
held communication device and the far-end communi-
cation device.
19. The article of manufacture of claim 15, wherein the
instructions further program the communication device to
store the multiplexed video stream in a memory of the
handheld communication device for playback after
completion of a video capturing session.
20. The article of manufacture of claim 15, wherein the
instructions further program the communication device to
compare a strength of audio signals from two microphones
on the handheld communication device to determine a
direction of the speech activity.

sk sk sk sk sk



