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1
TELEVISION RECEIVER WITH A TV PHONE
FUNCTION

INCORPORATION BY REFERENCE

The present application claims priority from Japanese
application JP2008-246232 filed on Sep. 25, 2008, the con-
tent of which is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present technology relates to atelevision (T'V) receiver
set with TV phone functionality added thereto, which is
arranged to have a video telephone call enabling means to
thereby make it possible to perform video/voice-based tele-
communication with another machine. This technology also
relates to a TV phone system using videophone function-
added TV receivers of this type.

2. Description of the Related Art

A telephone communication system and TV broadcast sys-
tem are independently established systems. Traditionally, a
telephone equipment and TV receiver set are quite different
apparatuses. In cases where a telephone receives an incoming
call and generates a ring sound or melody (calling sound)
signaling the incoming call, a called party fails to hear this
sound from time to time. A technique for avoiding this risk is
disclosed, for example, in JP-A-5-56190. With this tech-
nique, a telephone is communicatively connected by a signal
transmission line to a TV receiver, wherein the TV receiver is
arranged so that upon receipt of an incoming call at the
telephone, the TV receiver displays a phone call arrival mes-
sage on its display screen.

Alternatively, a video telephone apparatus is also known,
which is arranged to enable a user to make a phone call with
a distant party at the other end of a line by transmission and
reception of video images and voices. This type of video-
phone typically has a camera, microphone, loudspeaker and
image display device and is designed to transmit toward the
distant party’s videophone video and voice signals that are
obtained by the camera and microphone of the videophone on
the self side, receive video and voice signals from the distant
party’s videophone, and display this video by the image dis-
play device while reproducing the voice by the speaker. In a
case where transmission is done to the distant party’s video-
phone, a video image and voice are subjected to compression
processing (encoding) for transmission while simultaneously
performing expansion processing (decoding) of a video and
voice that are received from the distant party’s videophone,
and reproducing them at the image display device and speaker
(for detail, see JP-A-9-83983).

SUMMARY OF THE INVENTION

In the prior known technique as disclosed in JP-A-5-
56190, the TV receiver and the videophone are arranged so
that these are discrete devices which operate independently of
each other. Upon receipt of an incoming telephone call at the
videophone during watching a TV broadcast program by the
TV receiver, a message which notifies arrival of such phone
call is displayed on the TV receiver’s display screen so that a
user easily knows that there is an incoming phone call. In this
event, the user must walk to a place at which this videophone
is put and perform manual operations for startup of talking
with a caller on the videophone. This is a time-consuming and
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2

troublesome work for the user who is watching his or her
preferred TV broadcast program.

In the case of not only starting a telephone call but also
ending the phone call, the user is required to perform a manual
operation for the phone call completion (e.g., putting a trans-
ceiver handset on a base unit or. “cradle”). This operation also
is performed at the location in which the videophone is
placed.

In this way, traditionally, when there is an incoming phone
call during watching a TV broadcast program by TV receiver,
the user must move from a place at which he or she was there
until then and perform manual operations for startup and
completion of the phone call. These operations are time-
consuming and troublesome works to the user.

To provide a solution to the above-stated problem, this
technology provides a new and improved TV receiver with
TV function(referred to as videophone function-added TV
receiver hereafter) set having videophone call handling func-
tionality, which performs both the reception of a digital
broadcast program signal and the transmission and reception
of'avideophone signal between itself and another videophone
function-added TV receiver at the other end of a communi-
cation line, wherein the videophone function-added TV
receiver is characterized by having a decoder which decodes
a received digital broadcast program signal and videophone
signal, a display panel to which is supplied a video signal that
is decoded by the decoder and which visually displays iton a
screen, a loudspeaker module to which is supplied an audio/
voice signal which is decoded by the decoder, a camera, a
microphone, and an encoder which encodes output signals of
the camera and microphone.

Another feature of the videophone function-added TV
receiver lies in that it further includes an encoder which
generates a videophone signal to be transmitted for video-
phone communications and a means for detecting completion
of'a videophone signal decoding operation of the decoder and
for stopping an encoding operation of the encoder for gen-
eration of the videophone signal.

This technology also provides a video telephone system
using a plurality of videophone function-added TV receiver
sets which are linked together via a network for enabling
users to make videophone calls between these videophone
function-added TV receivers, wherein each videophone func-
tion-added TV receiver includes a decoder which has a video-
phone-use decode function for decoding a videophone signal
from another videophone function-added TV receiver at the
other end of a line and a TV program-use decode function for
decoding a digital broadcast program received, a display
panel which displays a video signal that is decoded by the
decoder, a loudspeaker to which is supplied an audio signal
that is decoded by the decoder, a camera, a microphone, an
encoder which has a videophone-use encode function for
encoding a video signal from the camera and an audio signal
from the microphone to thereby generate a videophone signal
to be sent forth toward a videophone function-added TV
receiver of a distant party at the other end of a line in a
videophone call session, a means for stopping a decoding
operation of the decoder by means of the videophone-use
decode function in responding to either a stop operation or the
end of a videophone signal from the videophone function-
added TV receiver of the distant party in the videophone call
session, and a means for detecting completion of the video-
phone signal decoding operation performed by the decoder
and for stopping the encoding operation of the encoder,
wherein in case one of the videophone function-added TV
receivers which are presently involved in a videophone com-
munication session experiences termination of the decode
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operation of the decoder by means of the videophone-use
decode function thereof in response to execution of the stop
operation, when the encoding operation of the encoder is
stopped in responding thereto, the videophone function-
added TV receiver of the distant party, e.g., a calling party or
a called party at the other end of the line, is such that the
decoder stops its decoding operation by means of the video-
phone-use decode function thereof to thereby force the
encoder to stop its encoding operation by means of the video-
phone-use encode function in response to the stop of the
decoding operation.

This technology also provides a video telephone system
using a plurality of videophone function-added TV receiver
sets which are linked together via a network for enabling
users to make videophone calls between these videophone
function-added TV receivers, wherein each videophone func-
tion-added TV receiver includes a decoder which has a video-
phone-use decode function for decoding a videophone signal
from another videophone function-added TV receiver at the
other end of a line and a TV program-use decode function for
decoding a digital broadcast program received, a display
panel which displays a video signal that is decoded by the
decoder, a loudspeaker to which is supplied an audio signal
that is decoded by the decoder, a camera, a microphone, an
encoder which has a videophone-use encode function for
encoding a video signal from the camera and an audio signal
from the microphone to thereby generate a videophone signal
to be sent forth toward a videophone function-added TV
receiver of a distant party at the other end of a line in a
videophone call session, a means for stopping a decoding
operation of the decoder by means of the videophone-use
decode function in responding to either a stop operation or the
end of a videophone signal from the videophone function-
added TV receiver of the distant party in the videophone call
session, a means for detecting completion of the videophone
signal decoding operation performed by the decoder and for
stopping the encoding operation of the encoder, and a means
for detecting completion of the videophone signal decoding
operation of the decoder and for sending a stop command
signal to the videophone function-added TV receiver of the
distant party at the other end of the line, wherein in case one
of the videophone function-added TV receivers which are
presently involved in a videophone communication session
experiences termination of the decode operation of the
decoder by means of the videophone-use decode function
thereof in response to execution of the stop operation, when
the encoding operation of the encoder is stopped in respond-
ing thereto, and also when the stop command signal is sent to
the videophone function-added TV receiver of the distant
party, this distant party’s videophone function-added TV
receiver operates so that the decoder stops its decoding opera-
tion by means of the videophone-use decode function thereof
in response to receipt of the stop command signal and, in
response to this decode operation stop, the decoder stops the
decoding operation by means of the videophone-use decode
function thereof.

This technology also provides a video telephone system
using a plurality of videophone function-added TV receiver
sets which are linked together via a network for enabling
users to make videophone calls between these videophone
function-added TV receivers, wherein each videophone func-
tion-added TV receiver includes a decoder which has a video-
phone-use decode function for decoding a videophone signal
from another videophone function-added TV receiver at the
other end of a line and a TV program-use decode function for
decoding a digital broadcast program received, a display
panel which displays a video signal that is decoded by the
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decoder, a loudspeaker to which is supplied an audio signal
that is decoded by the decoder, a camera, a microphone, an
encoder which has a videophone-use encode function for
encoding a video signal from the camera and an audio signal
from the microphone to thereby generate a videophone signal
to be sent forth toward a videophone function-added TV
receiver of a distant party at the other end of a line in a
videophone call session, a means for stopping an encoding
operation by means of the videophone-use encode function of
the encoder in response to a stop operation of a videophone
call, a means for detecting completion of an encoding opera-
tion of a video signal from the camera and an audio signal
from the microphone to be performed by the encoder and for
stopping the decoding operation by means ofthe videophone-
use decode function of the decoder, and a means for detecting
completion of the encoding operation of the encoder and for
sending a stop command signal to a videophone function-
added TV receiver of a distant party at the other end of a line,
wherein in case one of the videophone function-added TV
receivers which are presently involved in a videophone com-
munication session experiences termination of the encode
operation of the encoder by means of the videophone-use
encode function thereof in response to execution of a stop
operation, when the decoding operation of the decoder is
stopped in responding thereto, and also when the stop com-
mand signal is sent to the videophone function-added TV
receiver of the distant party, this distant party’s videophone
function-added TV receiver is such that the encoder stops its
encoding operation by means of the videophone-use encode
function thereof in response to receipt of the stop command
signal and, in response to the stop of this encode operation,
the decoder stops the decoding operation by means of the
videophone-use decode function thereof.

This technology also provides a videophone function-
added television receiver having a video camera detachably
connected to an apparatus main body, wherein the TV
receiver includes in the apparatus main body a decoder which
has a television program-use decode function for decoding a
digital broadcast program signal received and a videophone-
use decode function for decoding a video telephone signal as
received in a videophone call session, and a processor for
control of each component, wherein the video camera has a
camera, a microphone, a storage device which stores therein
a video signal from the camera and an audio signal from the
microphone, and an encoder to which are supplied a video
signal as output from the camera and an audio signal as output
from the microphone and which encoder has a videophone-
use encode function of encoding the video signal and the
audio signal into a video telephone signal to be transmitted to
a videophone function-added television receiver of a distant
party in a videophone call session and a video recording-use
encode function for encoding the video signal and the audio
signal into a video signal to be recorded in the storage device,
and wherein in a state that the video camera is connected to
the apparatus main body, when the decoder is in a state that it
operates to perform the videophone-use decode function, the
processor sets the encoder in a state that it operates to perform
the videophone-use encode function thereof, resulting in the
decoder being switched from the operation state of the video-
phone-use decode function to an operation state of the tele-
vision program-use decode function and, alternatively, when
the video camera is in a state that it is disconnected from the
apparatus main body, the processor sets the encoder in a state
that it operates to perform the video recording-use encode
function.
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In the videophone function-added television receiver, the
video camera is a separate equipment independent of the
apparatus main body and is detachably coupled to the appa-
ratus main body.

Alternatively, in the videophone function-added television
receiver, the video camera is internally mounted in the appa-
ratus main body.

This technology also provides a videophone system using
a plurality of videophone function-added TV receivers of the
type stated above, which are linked together via a network for
enabling users to make a videophone call between any two of
the videophone function-added TV receivers, wherein the
system includes a means for stopping an encoding operation
by means of a videophone-use encode function of an encoder
in response to a stop operation of a videophone call, a means
for detecting completion of an encoding operation of a video
signal from a camera and an audio signal from a microphone
to be performed by the encoder and for stopping a decoding
operation by means of a videophone-use decode function of a
decoder, and a means for detecting completion of the encod-
ing operation of the encoder and for sending a stop command
signal to a videophone function-added TV receiver of a dis-
tant party at the other end of a line, wherein in case one of the
videophone function-added TV receivers which are presently
involved in a videophone communication session experi-
ences termination of the encode operation of the encoder by
means of the videophone-use encode function thereof in
response to execution of a stop operation, when the decoding
operation of the decoder is stopped in responding thereto, and
also when the stop command signal is sent to the videophone
function-added TV receiver of the distant party, this distant
party’s videophone function-added TV receiver is such that
the encoder stops its encoding operation by means of the
videophone-use encode function thereof in response to
receipt of the stop command signal and, in response to this
encode operation stop, the decoder stops the decoding opera-
tion by means of'the videophone-use decode function thereof.

This technology also provides a videophone function-
added TV receiver, wherein a decoder includes a first decoder
operative to decode the received digital broadcast program
signal and a second decoder for decoding the video telephone
signal, wherein a display panel performs two-window display
for simultaneously displaying on one screen a video image
based on the digital broadcast program signal decoded by the
first decoder and a video image based on the video telephone
signal decoded by the second decoder, wherein an echo can-
celleris provided to receive an audio signal as output from the
microphone and an input audio signal of the speaker, and
wherein an echo signal due to unwanted mixture of audio
sounds from the speaker into the audio signal as output from
the microphone is canceled by the echo canceller using the
input audio signal of the speaker and is then supplied to an
encoder.

The technology further provides a videophone system
using videophone function-added TV receivers of the type
stated supra, wherein a decoder includes a first decoder opera-
tive to decode the received digital broadcast program signal
and a second decoder for decoding the video telephone signal,
wherein a display panel performs two-window display for
simultaneously displaying on one screen a video image based
on the digital broadcast program signal decoded by the first
decoder and a video image based on the video telephone
signal decoded by the second decoder, wherein an echo can-
celleris provided to receive an audio signal as output from the
microphone and an input audio signal of the speaker, and
wherein an echo signal due to mixture of audio sounds from
the speaker into the audio signal as output from the micro-
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6

phone is canceled by the echo canceller using the input audio
signal of the speaker and is then supplied to an encoder.

With the above-stated arrangement, it is possible to provide
aTV receiver with increased usability for users. For example,
video image displaying for a videophone call is performed
using the display screen and loudspeaker module which are
inherently used for digital TV broadcast programs; so, it is
possible for a user to start a phone call and finish the call
without having to move from a place at which s/he is enjoying
adigital TV broadcast program. This saves the user’s labor for
such moving action. Additionally, upon completion of the
phone call, the decoder and encoder are automatically ren-
dered inoperative without requiring the user to perform
manual operations. This results in a decrease in labor for such
operations. It is also possible to prevent a calling party from
becoming aware of the digital TV broadcast program which is
watched by the user.

Other objects, features and advantages of the invention will
become apparent from the following description of the
embodiments of the invention taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a diagram showing a perspective view of exterior
appearance of a videophone function-added television (TV)
receiver set in accordance with a first embodiment.

FIG. 2 is a block diagram showing a practical example of
an electrical/electronic circuit configuration of the video-
phone function-added TV receiver of the first embodiment
shown in FIG. 1.

FIG. 3 is a system diagram showing one embodiment of a
video telephone system using videophone function-added TV
receivers.

FIG. 4 is a plan view of an example of operation part of a
remote control in FIGS. 1 and 2.

FIG. 5 is a diagram showing, in table form, processing
procedures in a video-on-demand (VOD) function mode and
videophone function mode of the videophone function-added
TV receiver shown in FIGS. 1 and 2.

FIG. 6 is a diagram showing one example of inbound call
handling processing in a case where there is a call-in of the
videophone function-added TV receiver shown in FIG. 1 or
FIG. 2.

FIGS. 7A and 7B are flow charts showing practical
examples of forced start/stop control operations of a decoder
and encoder, which are executed by respective processors
upon startup and completion of a phone call between the
videophone function-added TV receivers shown in FIG. 3.

FIG. 8 is a diagram showing a perspective view of outer
appearance of a videophone function-added TV receiver in
accordance with a second embodiment.

FIG. 9 is a block diagram showing a practical example of a
circuit configuration of the videophone function-added TV
receiver of the second embodiment shown in FIG. 8.

FIG. 10 is a flowchart showing a procedure for connect
control of a video camera of FIG. 9 to be performed by a
processor in videophone function mode.

FIG. 11 is a flowchart showing a procedure for select
control of an operation mode of the video camera in FIG. 9.

FIG. 12 is a block diagram showing a practical example of
a circuit configuration of a videophone function-added TV
receiver in accordance with a third embodiment.

FIG. 13 is a diagram for explanation of leakage of audio
sounds from a pair of loudspeakers to a microphone in the
videophone function-added TV receiver shown in FIG. 12.
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FIGS. 14 is a diagram schematically showing waveforms
of some major signals for explanation of an operation of an
echo canceller shown in FIG. 12.

DESCRIPTION OF THE EMBODIMENTS

Currently preferred embodiments will be described with
reference to the accompanying figures of the drawing below.

FIG. 1 is a diagram showing a perspective view of exterior
appearance of a television (TV) receiver set with additional
video telephone functionality in accordance with a first
embodiment. The videophone function-added TV receiver is
designated by reference numeral 1, which has a display
screen 2, loudspeaker module 3, video camera 4, microphone
5, communications network cable 6, and wireless remote
control device 7.

As shown in FIG. 1, the loudspeaker module 3 includes a
couple of spaced-apart speakers, which are mounted in a front
panel of housing of the videophone function-added TV
receiver 1 at right and left side corners below the display
screen 2. The camera 4 is embedded in the front panel at a
center position of lower side which is midway between the
right and left speakers. This camera 4 has its image pickup
lens which is exposed to outside. The microphone 5 is built in
the front panel of housing at an upper center position above
the display screen 2. This first embodiment is the one that has
a built-in video camera in the housing of videophone func-
tion-added TV receiver 1.

The videophone function-added TV receiver 1 also has an
antenna (not shown) for enabling it to receive digital broad-
cast programs and, simultaneously, is linked by the network 6
to a video-on-demand (VOD) server, thereby enabling it to
receive services (downloads) of any available contents from
this VOD server-say, VOD contents. The videophone func-
tion-added TV receiver 1 is also linked by the network 6 to
other videophone function-added TV receivers and thus is
capable of performing video telephone communications with
these TV receivers.

The videophone function-added TV receiver 1 of FIG. 1is
controlled by the remote control 7 and, by a manual operation
of this remote control, receives digital broadcast programs,
downloads VOD contents and/or makes a videophone call
with another videophone function-added TV receiver.

Note here that in the case of considering the height due to
recent growth in size of TV receivers, when a user watches the
display screen while he or she sits on a sofa in a room, such as
a family room, if the camera 4 is disposed on upside of the
display screen 2, the camera 4 looks down the user and, in this
state, captures or “shoots” an image of the user. Accordingly,
when the videophone function-added TV receiver 1 is used as
a videophone, a video image of the user who bends down his
or her head is transmitted to and displayed at a videophone
function-added TV receiver of a distant party at the other end
of'a communication line. It is generally not commeasurable to
display the image of a calling or called party who looks down
in a videophone call session. Consequently, in this embodi-
ment, the camera 4 is disposed on the lower side ofthe display
screen 2.

The speakers 3 are located in close proximity to the camera
4. In order to prevent deterioration of performance of the
microphone 5 otherwise occurring due to unwanted mixture
of vibrations (audio/voice sounds) of the speakers 3 into the
microphone 5, this microphone 5 is spaced apart from the
speakers 3 and is disposed at the center position above the
display screen 2.

FIG. 2 is a block diagram showing a practical example of
electrical/electronic circuit configuration of the TV phone
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function-added TV receiver 1 of the first embodiment shown
in FIG. 1. As shown herein, this TV receiver includes the
display panel 8, an antenna 9, TV broadcast tuner 10, decoder
11, processor 12, hypertext makeup language (HTML)
browser 13, inbound call detection device 14, network inter-
face (I/F) 15, remote control signal receiver 16, storage unit
17 such as a hard disk drive (HDD) or solid-state disk (SSD)
using nonvolatile semiconductor memory or else, and
encoder 18. Note that those corresponding to the parts or
components of FIG. 1 are denoted by the same reference
numerals.

In FIG. 2, the videophone function-added TV receiver 1 of
this embodiment has a similar configuration of standard TV
receiver set and additionally has several components includ-
ing the network I/F 15 for communication with external
equipment via the network 6, the camera 4 and microphone 5
plus inbound call detector 14 for videophone communica-
tions, and the HTML browser 13 for VOD contents down-
loading.

The videophone function-added TV receiver 1 has a TV
program viewing function for permitting a user to watcha TV
program by receiving a digital broadcast program signal by
the antenna 9 in response to a manual operation of the remote
control 7 and for displaying video image information of such
broadcast program on the display screen 2 of display panel 8
while at the same time outputting its audio information from
the speakers 3, a video telephone function for transmitting a
videophone signal containing therein both video image infor-
mation captured by the camera 4 and audio information that
was input from the microphone 5 toward another similar
videophone function-added TV receiver of a distant party at
the other end of a line (referred to hereinafter as the other-side
videophone function-added TV receiver), not shown, via the
network 6 that is linked to the videophone function-added TV
receiver 1 and receiving a videophone signal from this other-
side videophone function-added TV receiver via the network
6 and also displaying its video image information on the
display screen 2 of display panel 8 while simultaneously
outputting its audio information from the speakers 3 to
thereby perform videophone telecommunication with the dis-
tant party at the other end of the line, and a VOD function for
requesting a server (not shown) to provide desired contents of
a moving picture and/or text data via the network 6 and
acquiring moving-picture contents to be provided from this
server via the network 6 in reply to this request and then
displaying such moving picture information on the display
screen 2 while outputting its audio information from the
speakers 3. These functions are selectable by manual opera-
tion of the wireless remote control 7.

An operation signal from the remote control 7 which indi-
cates an instruction operation thereof’is received at the remote
control signal receiver 16 and then supplied to the processor
12. This processor 12 performs control of respective units in
accordance with the operation signal supplied. When execu-
tion of TV program viewing function is instructed by the
remote control 7, the processor 12 sets up a mode for execut-
ing the TV broadcast program viewing function (referred to
as TV broadcast program viewing function mode hereinaf-
ter). When execution of the video telephone function is
instructed by the remote control 7, the processor 12 sets up a
mode for executing the video telephone function (referred to
as videophone function mode hereafter). When execution of
the VOD function is instructed by the remote control 7, the
processor 12 sets up a mode for executing the VOD function
(referred to as VOD function mode hereafter).
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An explanation will next be given of a system with refer-
ence to FIG. 3, in which system the videophone function-
added TV receiver 1 is used.

FIG. 3 is a diagram schematically showing a principal
configuration of one embodiment of a video telephone system
using videophone function-added TV receivers. This system
includes the videophone function-added TV receiver 1,
another (distant party’s) videophone function-added TV
receiver 1' on the other end of a communication line, a tele-
phone server 20 and VOD server 21. Parts corresponding to
those of FIG. 2 are designated by the same reference numeral.

As shown in FIG. 3, the videophone function-added TV
receivers 1 and 1', telephone server 20 and VOD server 21 are
communicatively linked together via the network 6. Although
a large number of similar videophone function-added TV
receivers are connected to the network 6, only two video-
phone function-added TV receivers 1 and 1' are shown in F1G.
3 for the purpose of convenience in illustration, wherein one
of them is assumed to be a certain user’s videophone func-
tion-added TV receiver 1 whereas the other of them is the
“other-side” videophone function-added TV receiver 1' of a
distant party at the other end of a line which performs video-
phone communication with the “self-side” videophone func-
tion-added TV receiver 1.

It should be noted that the other-side videophone function-
added TV receiver 1' is similar in configuration to the video-
phone function-added TV receiver 1. Although its configura-
tion is not specifically illustrated herein, the other-side
videophone function-added TV receiver 1' has similar parts or
components similar to those of FIG. 2, which will be denoted
by corresponding reference numerals with an apostrophe (')
being added thereto, such as decoder 11', encoder 18', etc.
Also note that although the explanation below is mainly
directed to the videophone function-added TV receiver 1, the
same goes with the other-side videophone function-added TV
receiver 1'.

When the videophone function-added TV receiver 1 is set
inthe TV broadcast program viewing function mode, a digital
broadcast program signal which is received at an antenna that
is not depicted (i.e., the antenna 9 of FIG. 2) is subjected to
decode processing, thereby enabling such TV program to be
viewed by human eyes. When the videophone function-added
TV receiver 1 is set in the videophone function mode, the
videophone function-added TV receiver 1 and other-side
videophone function-added TV receiver 1' are linked together
by the telephone server 20 so that these are communicable
with each other via the network 6. When the videophone
function-added TV receiver 1 is in the VOD function mode,
the videophone function-added TV receiver 1is linked via the
network 6 to the VOD server 21 so that requested contents are
provided from the VOD server 21 to the videophone function-
added TV receiver 1 in response to a request from the video-
phone function-added TV receiver 1.

FIG. 4 is a plan view of an example of the wireless remote
control 7 shown in FIGS. 1 and 2. This remote control 7 has
onits front panel several manual operation buttons, including
a “Power” button 7a, “TV” button 75, “VOD” button 7c,
“Phone” button 7d, “Program Guide” button 7e, “Search”
button 77, “Title List” button 7g, “Timer Rec” button 74,
up-down/right-left arrow buttons 7/ in cross-like layout,
“Enter” button 7/, sound volume adjustment buttons 7%, chan-
nel select buttons 7/, “Video Rec” button 7m , “Play” button
Tm,, “Pause” button 7m,, “REW” button 7m,, “FF” button
Tms and “Stop” button 77.

As shown in FIG. 4, the TV remote control 7 has several
kinds of operation buttons for control of the videophone
function-added TV receiver 1 (FIG. 2), including the power
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button 7a for turning power on and off, the “Program Guide”
button 7e for causing an online digital broadcast program
guide table to be displayed on the display screen 2 of display
panel 8 (FIG. 2), the “Search” button 7f, the “Title List”
button 7g for display of a list of titles of recorded digital
broadcast programs or a list of titles of available contents in
the VOD server 21 (FIG. 3), the “Timer Rec” button 7/ for
setup of timer recording of digital broadcast programs, the set
of cross-like layout arrow buttons 7/ for operations of move-
ment of a cursor to be displayed on the display screen 2 of
display panel 8, the “Enter” button 7; for selection and deter-
mination of an item in the title list or else being displayed on
the display screen 2 of display panel 8, the sound volume
buttons 7k for manual adjustment of a sound level of the
speakers 3 (FIG. 2), the channel select buttons 7/ for desig-
nating a reception channel of digital broadcast program, the
“Video Rec” button 7m, for setting the timer recording of a
digital broadcast program(s), the “Play” button 7m, for play-
back of any one of digital broadcast programs recorded, the
“Pause” button 7m; for temporary stop of the playback of a
digital broadcast program being viewed, the “REW” button
Tm, for fast reserve move or “rewind” of a present playback
part of recorded digital broadcast program, the “FF” button
Tms for fast forward move or “advance” of a present playback
part of recorded digital broadcast program, and the “Stop”
button 72 for stopping the playback of a recorded digital
broadcast program.

In addition to these manual operation buttons, the TV
remote control 7 further has the “TV” button 75 for setting the
videophone function-added TV receiver 1 in the TV broad-
cast program viewing function mode, the “VOD” button 7¢
for setting the videophone function-added TV receiver 1 in
the VOD function mode, and the “Phone” button 7d for set-
ting the videophone function-added TV receiver 1 in the
videophone function mode. These function modes are reset
whenever the power button 7a is manually operated to turn
power off. When the power button 7a is operated to turn
power on, the videophone function-added TV receiver 1 is
automatically set in the TV broadcast program viewing func-
tion mode in a similar way to standard TV receivers so that it
becomes in the state that a digital broadcast program is
received of the channel that has been set immediately before
the last power-off.

Note here that the ““TV” button 75 is for receiving a digital
broadcast program and displaying it on the display screen 2 of
display panel 8 when an image other than that of the received
digital broadcast program is visualized on the display screen
2 of display panel 8 in an operation mode except the video-
phone function mode and the VOD function mode (i.e., the
TV broadcast program viewing function mode), such as dur-
ing recording/playback of a digital broadcast program or
when a TV program guide or a list oftitles of recorded digital
broadcast programs is being displayed thereon.

Also note that the videophone function mode and VOD
function mode are such that each mode is reset in response to
an operation of the “Stop” button 7», resulting in the mode
being changed to the TV broadcast program viewing function
mode to thereby establish a state that a digital broadcast
program received is displayed on the display screen 2 of
display panel 8.

An explanation will next be given of each of the above-
stated functions of the videophone function-added TV
receiver 1 shown in FIG. 2 to be selected in response to a
manual operation of the remote control 7 while referring to
FIGS. 3 and 4 also.

In FIG. 2, when the “Power” button 7a of TV remote
control 7 is manually operated to turn on the power of video-
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phone function-added TV receiver 1 and get this TV receiver
started, or alternatively, when the “TV” button 756 of remote
control 7 is depressed while the videophone function-added
TV receiver 1 is presently in the above-stated operation state,
an operation signal of this remote control 7 is received by the
RC signal receiver 16 and supplied to the processor 12. The
processor 12 performs decision processing based on this
operation signal to determine that the TV broadcast program
viewing function mode is required from the remote control 7.
At this time, the processor 12 renders the broadcast tuner 10,
decoder 11, display panel 8 and speakers 3 operative, thereby
setting up a state for execution of the TV broadcast program
viewing function which enables reception of a digital broad-
cast program signal to be watched. In this case, when the user
wants to watch his or her desired digital broadcast program,
the user depresses the channel select button 7/ of remote
control 7 to thereby designate a channel of such program
whereby the processor 12 controls the broadcast tuner 10 so
that this tuner 10 is set in a state for selecting this designated
channel.

An encoded digital TV broadcast program signal, such as
image compression or the like, being applied to a moving
picture of a broadcast program which is received by the
antenna 9 and the channel of which is selected by the broad-
cast tuner 10 is supplied to the decoder 11 and applied decod-
ing processing, such as image expansion or else, to thereby
obtain a video signal ofthe image (e.g., moving picture or still
image) along with an audio signal thereof. This video signal
is supplied to the display panel 8 so that the image of the
selected TV broadcast program is visually displayed on the
display screen 2 while at the same time letting the audio signal
be fed to the speakers 3 for output of audio sounds of this TV
broadcast program.

The decoder 11 has a function of decoding the video signal
and audio signal of a received digital broadcast program
signal (referred to as TV program-use decode function here-
inafter), a function of decoding an incoming video telephone
signal from the other-side videophone function-added TV
receiver 1' (FIG. 3), which signal is received at the network
I/F 15 (referred to hereinafter as videophone-use decode
function), and a function of decoding VOD contents of
images (moving pictures or still images) and audio sounds
which are supplied from the VOD server 21 (FIG. 3) and
received by the network I/F 15. Any one of these functions is
switchable under control of the controller 12 in responding to
receipt of an instruction signal from the TV remote control 7,
which indicates the user’s desired function mode that is set
through manual operations of the remote control 7.

When the videophone function-added TV receiver 1 is
presently set in the TV broadcast program viewing function
mode, the decoder 11 is set by the processor 12 in the state for
execution of the TV program-use decode function; so, it
decodes a received digital broadcast program signal from the
broadcast tuner 10. In this state, when the “Rec” button 7m,
(FIG. 4) of remote control 7 is manually operated, the pro-
cessor 12 controls the storage unit 17, causing it to perform
video-recording of the digital broadcast program signal being
received. In this TV broadcast program viewing function
mode, when the “Tile List” button 7g (FIG. 4) of remote
control 7 is depressed, a list of the tiles of recorded digital
programs in the storage unit 17 is displayed on the display
screen 2 of display panel 8. In this case, when a desired
recorded program is selected from this recorded program title
list through manual operation of the arrow buttons 7; and
“Enter” button 77 (FIG. 4) and then the “Play” button 7m, of
remote control 7 is pressed, a recorded program signal that is
selected from among those being stored in the storage unit 17

20

40

45

12

is played back and decoded by the decoder 11, resulting in a
video signal being supplied to the display panel 8 while
letting an audio signal be fed to the speakers 3.

When the “VOD” button 75 (FIG. 4) of the remote control
7 is operated, the decoder 11 executes the VOD-use decode
function under control of the processor 12; then, the HTML
browser 13 is rendered operative, followed by setup of the
VOD function mode.

Then, the VOD contents from the VOD server 21 (FIG. 3)
which are received at the network I/F 15 are such that moving-
picture image contents and still image contents plus audio
contents thereof are decoded by the decoder 11 and then
supplied to the display panel 8 and speakers 3, resulting in
visualization and reproduction of these contents. Text data in
the VOD contents is supplied to the HTML browser 13 and
converted into data displayable on the display screen 2 and
then supplied to the display panel 8. It is noted that although
not specifically depicted herein, the contents to be provided
from the VOD server 21 are supplied to the decoder 11 and/or
the HTML browser 13 for viewing/listening and playback at
the user’s desired time and also supplied to the display panel
8 and speakers 3 for enabling the contents to be reproduced
thereby.

Additionally, when the “VOD” button 75 of the remote
control 7 is depressed, a request signal is transmitted from the
processor 12 to the VOD server 21 through the network I/F 15
and network 6. In responding thereto, data of titles of all
contents available from the VOD server 21 are provided. The
title data is passed to the HTML browser 13 through the
network I/F 15 whereby a title list window image or “menu”
is generated and supplied to the display panel 8. When the
user’s preferred contents are designated from this menu win-
dow by manual operations of the cross-like layout arrow
buttons 7 and “Enter” button 7;, the processor 12 issues and
sends a request of the contents to the VOD server 21 via the
network I/F 15 and network 6. With this procedure, the VOD
contents requested are provided from the VOD server 21 and
are processed in the way stated supra so that the contents are
displayed on the display screen 2 of display panel 8 while
letting audio sounds thereof be output from the speakers 3.

After completion of the VOD contents, in case the user
further wants to get another kind of VOD contents, when the
“Title List” button 7g (FIG. 4) is depressed in the state that the
VOD function mode is set (i.e., none of the “TV” button 75
and “Phone” button 7d are pressed), a request signal is sent to
the VOD server 21 via the network I/F 15 and network 6 in the
above-stated way. In response thereto, data of titles of all the
contents available from the VOD server 21 are provided. The
title data is supplied to the HTML browser 13 via the network
I/F 15 whereby a title list window is generated and supplied to
the display panel 8. By selecting a desired title of contents
using the remote control 7 in the way stated previously, the
requested contents are provided from the VOD server 21 and
then displayed on the display screen 2 of display panel 8 while
letting audio sounds be played back by the speakers 3.

When the “Videophone” button 7¢ (FIG. 4) of the remote
control 7 is depressed, the decoder 11 is set in a state for
execution of the videophone-use decode function under setup
control of the processor 12. Simultaneously, the processor 12
renders the camera 4 and microphone 5 plus encoder 18
operative and sets up the videophone function mode. Note
that the inbound call detector 14 is always in the state capable
of detecting an incoming telephone call from the other-side
videophone function-added TV receiver 1' (FIG. 3) even
when the videophone function-added TV receiver 1 is in the
power-off state.
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Then, a video signal by means of image pickup of the
camera and an audio signal indicative of voice sounds as input
to the microphone 5 are supplied to the encoder 18 and sub-
jected to compression processing (encoding) which is pursu-
ant to videophone telecommunications so that a videophone
signal which is obtained thereby is sent from the network I/F
15 via network 6 to the other-side videophone function-added
TV receiver 1' (FIG. 3). A videophone signal from the other-
side videophone function-added TV receiver 1' is received by
the network I/F 15 and supplied to the decoder 11 so that a
video signal and audio signal thereof are subjected to expan-
sion processing (decoding), causing such decoded signals to
be supplied to display panel 8 and speakers 3. This enables
videophone telecommunication between the videophone
function-added TV receiver 1 and the other-side videophone
function-added TV receiver 1'.

Alternatively, when there is an incoming phone call from
the other-side videophone function-added TV receiver 1', this
call-in is detected by the inbound call detector 14; then, this
detection result is notified to the processor 12. In responding
thereto, the processor 12 renders the camera 4 and micro-
phone 5 plus encoder 18 operative to thereby set up the
videophone function mode, resulting in setup of the state that
enables videophone communication with the other-side
videophone function-added TV receiver 1'.

The encoder 18 has a function of applying videophone
telecommunication-related encode processing to a video sig-
nal from the camera 4 and an audio signal from the micro-
phone 5 (referred to as videophone-use encode function here-
inafter) and a function of performing encode processing that
is similar to the encoding of digital broadcast program signals
(referred to hereafter as videorecording-use encode func-
tion), wherein these encode functions are switchable by con-
trol of the remote control 7.

When the “Phone” button 7d of the remote control 7 is
manually operated resulting in setup of the videophone func-
tion mode, the processor 12 that detected this mode setup
causes the encoder 18 to be set in the state that it executes the
videophone-use encode function so that a videophone signal
is generated to thereby enable videophone telecommunica-
tion with the other-side videophone function-added TV
receiver 1' in the way stated supra. Now, suppose that the
videophone function-added TV receiver 1 is in the TV broad-
cast program viewing function mode (thus, the decoder 11 is
in the state for execution of the TV program-use decode
function). When an appropriate button of the remote control 7
for image pickup instruction is manually operated for
example, the encoder 18 is controlled so that the videorecord-
ing-use encode function is set up so that the camera 4 and
microphone 5 are rendered operative. A video signal from the
camera 4 and an audio signal from the microphone 5 in this
case are encoded by the encoder 18 by means of the videore-
cording-use encode function in a similar way to the digital
broadcast program signal received. The encoded signal is
stored in the storage unit 17 as a videorecording signal. When
this videorecord signal being stored in the storage unit 17 is
selected using the above-stated title list, and then the “Play”
button 7m, (FIG. 4) of the remote control 7 is depressed, this
videorecord signal is read out of the storage unit 17, supplied
to the decoder 11 and decoded thereat, resulting in such video
signal being supplied to the display panel 8 while letting its
associative audio signal be fed to the speakers 3. In this case,
the videophone function mode is not set yet; so, the video
signal and audio signal from this encoder 18 are not supplied
to the network I/F 15. Thus, the information of a situation in
front of the videophone function-added TV receiver 1 is
acquired by the camera 4 and microphone 5. This information
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is temporarily stored in the storage unit 17 in a manner that the
information is later browsable by the videophone function-
added TV receiver 1.

FIG. 5 is a diagram showing, in contradistinction, the pro-
cessing procedures of the VOD function mode and video-
phone function mode.

Firstly, the processing procedure of VOD function mode
will be described. In FIG. 5, suppose that the videophone
function-added TV receiver 1 is now in the power-off state.
The power button 7a (FIG. 4) of the remote control 7 is
manually operated, causing the TV receiver 1 to be set in the
power-on state (at item No. 1). This operation is not necessary
when the TV receiver has already been set in the power-on
state.

Next, when the “VOD” button 7¢ of remote control 7 is
pressed, the processor 12 detects this button operation and
gets the HTML browser 13 started (at item #2).

The processor 12 also issues and sends a request for con-
tents to the VOD server 21 (FIG. 3) via the network I/F 15 and
network 6 in the way stated above. In responding thereto, list
information of the titles of VOD contents available from this
VOD server 21 are provided, as the information for an opera-
tion screen or “window,” to the videophone function-added
TV receiver 1 via the network 6 and network I/F 15. At the
videophone function-added TV receiver 1, this list informa-
tion is supplied to the HTML browser 13 so that a menu (list)
window of such VOD contents is prepared and displayed on
the display screen 2 of display panel 8 as an operation win-
dow. When the user selects and determines from this menu
window his or her desired title of VOD contents through
manual operations of the cross-like layout of arrow buttons 7i
and “Enter” button 7; (at item #3), the processor 12 sends
information as to this selection and decision to the VOD
server 21 for requesting download of the selected VOD con-
tents. In response thereto, the VOD server 21 performs check-
ing of the playback right of this user. If this check is com-
pleted successfully, accounting/billing processing against the
VOD contents is performed. Then, a notice of allowance is
issued regarding the provision of the VOD contents to the
videophone function-added TV receiver 1, followed by star-
tup of download of the VOD contents (at item #4 in FIG. 5).

Upon receipt of this notice of allowance at the videophone
function-added TV receiver 1, the processor 12 sets the
decoder 11 in the VOD-use function mode and then causes an
operation in this mode to get started. This results in the VOD
function mode being set up so that the VOD contents to be
downloaded from the VOD server 21 are supplied from the
network I/F 15 to the decoder 11. Then, a decoded moving-
picture/still-image signal is supplied to the display panel 8,
and simultaneously, a decoded audio signal is fed to the
speakers 3, resulting in the VOD contents being displayed and
played back (at item #5).

When the user depresses the “Stop” button 7z of the remote
control 7 such as due to completion of the playback of the
VOD contents, the decoder 11’s VOD-use decode function
execution state is forced to go off and then switched to the TV
program-use decode function execution state. Simulta-
neously, the processor 12 renders the HTML browser 13
inoperative (at item #6).

With this procedure, the VOD function mode comes to an
end, causing the videophone function-added TV receiver 1 to
be set in the TV broadcast program viewing function mode
(item #7).

An explanation will next be given of the processing proce-
dure in the videophone function mode. Now, suppose in FIG.
5 that the videophone function-added TV receiver 1 is in the
power-off state. By manually operating the power button 7a
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(FIG. 4) of remote control 7, the TV receiver 1 is set in the
power-on state (at item #1). This operation is unnecessary
when the TV receiver has already been set in the power-on
state.

Then, when the “Phone” button 7d of remote control 7 is
depressed, the processor 12 detects it and renders the HTML
browser 13 operative (item #2).

In response to the startup of the HTML browser 13, a list
window of registered phone numbers is prepared from the
phone number data being stored in a memory and supplied to
the display panel 8 for visual display on the display screen 2.
From this phone number list window, the phone number of a
person with whom the user wants to have a chat over the
videophone is selected and determined through manual
operations of the cross-like arrow buttons 7i and “Enter”
button 7 (at item #3).

Upon determination of the phone number of such call
destination, the processor 12 performs call request to the call
destination-in this case, the other-side videophone function-
added TV receiver 1' in FIG. 3—via the network I/F 15 and
network 6 and, at the same time, reads a calling message
window data from the memory for letting it be displayed on
the display screen 2 and also renders the camera 4, micro-
phone 5 and encoder 18 operative under control of the pro-
cessor 12 (item #4).

Upon receipt of a reply from the other-side videophone
function-added TV receiver 1' at the network I/F 15 via the
network 6, such as the Internet, the processor 12 switches the
operation mode of the decoder 11 to a state capable of execut-
ing the videophone-use decode function and then causes such
operation to start. Whereby, a video telephone signal from the
self-side apparatus (i.e., videophone function-added TV
receiver 1), which signal is output from the encoder 18, is sent
from the network I/F 15 via the network 6 to the other-side
videophone function-added TV receiver 1' whereas a video-
phone signal from the other-side videophone function-added
TV receiver 1' is received by the network I/F 15 via network
6 and decoded by the decoder 11, resulting in a video signal
being supplied to the display panel 8 and an audio signal
being fed to the speakers 3. In this way, videophone telecom-
munication is performed between the self-apparatus (i.e.,
videophone function-added TV receiver 1) and the other-side
videophone function-added TV receiver 1' (at item #5).

After completion of the videophone call, when the user
depresses the “Stop” button 7x of the remote control 7, the
processor 12 renders the decoder 11 and HTML browser 13
inoperative. As the decoder 11 goes off, the processor 12
renders the camera 4 and microphone 5 plus encoder 18
inoperative (at item #6). Thus, the video phone function mode
is terminated (item #7).

Inthe TV program-use decode function mode in which the
videophone function-added TV receiver 1 receives a digital
broadcast program, when the “Phone” button 74 of remote
control 7 is pressed causing it to be switched to this video-
phone-use decode function mode, the processor 12 is respon-
sive to completion of a videophone call by manual operation
of the “Stop” button 7» of remote control 7, for providing
control so that the decoder 11 changes its operation mode
from the videophone-use decode function execution mode to
the state for execution of the TV program-use decode func-
tion and then returns to the digital broadcast program recep-
tion state. In this case also, the decoder 11°s videophone-use
decode function execution is stopped; so, the processor 12
renders the camera 4 and microphone 5 plus encoder 18
inoperative.

In this way, in case the videophone function-added TV
receiver 1 is in the TV broadcast program viewing function

10

15

20

25

30

35

40

45

50

55

60

65

16

mode, when the function of the decoder 11 is switched from
the TV program-use decode function to the videophone-use
decode function in response to the user’s manual operation of
the “Phone” button 7d of remote control 7, the processor 12
may be arranged to render the storage unit 17 operative and
permit the presently received digital broadcast program sig-
nal to be received continuously while letting the storage unit
17 continue videorecording until this digital broadcast pro-
gram signal reception is ended. With such the arrangement, it
is possible for the user to enjoy later the remaining part of a
digital broadcast program that s/he failed to watch due to
arrival of the incoming videophone call.

FIG. 6 is a diagram showing one example of incoming
telephone call processing in the case where there is a call-in of
the TV phone function-added TV receiver 1.

In FIG. 6, in case there is an incoming phone call from the
other-side videophone function-added TV receiver 1', the
inbound call detector 14 detects this in-call and notifies it to
the processor 12. Upon receipt of this in-call notice, the
processor 12 performs a control operation as will be
described below in accordance with a present state of the
videophone function-added TV receiver 1 and sets the video-
phone function-added TV receiver 1 in the videophone func-
tion mode. Below is an explanation of the incoming call
reception processing in a way pursuant to a present state of the
videophone function-added TV receiver 1.

(1) Power Off: This is a case where the videophone func-
tion-added TV receiver 1 is the power off state when there is
an incoming telephone call from the other-side videophone
function-added TV receiver 1'. In this case, the processor 12
receives an inbound call arrival notice from the inbound call
detector 14 and determines whether the power is on or off. If
the TV receiver 1 is in the off state, the power is turned on
(automatic power-on).

Inthis case, the processor 12 turns the power on and judges
the in-call notice is equivalent to that issued when the
“Phone” button 7d of the remote control 7 is manually oper-
ated and then executes the “Phone Processing” shown in FIG.
5 from the item #2 thereof (phone processing). Then, after
video/voice-based telecommunication is completed in
response to a manual operation of either the “Stop” button 7»
of the remote control 7 or a “Stop” button 7' of a wireless
remote control device 7' of the other-side videophone func-
tion-added TV receiver 1', if no videophone signal is received
within a predetermined length of time period, the processor
12 determines that the videophone function mode is ended
and then deactivates the videophone-use decode function of
the decoder 11 and, at the same time, renders the camera 4 and
microphone 5 plus encoder 18 inoperative at the item #6 of the
“Phone Processing” shown in FIG. 5.

Inthis case, the decoder 11 stops its operation of the video-
phone-use decode function and, subsequently, is set in a state
that the TV program-use decode function is made active-in
other words, its function is switched from the videophone-use
decode function to the TV program-use decode function,
resulting in the decoder 11 being changed into the TV pro-
gram-use decode function mode for reception of a digital
broadcast program (TV watching).

In this way, when there is an incoming videophone call
from the other-side videophone function-added TV receiver
1'while the videophone function-added TV receiver 1 is in the
power off state, this videophone function-added TV receiver
1 is automatically set in the power-on state, causing it to be set
in the videophone function mode to thereby establish the state
enabling the user to talk with a calling party over the video-
phone. Thereafter, when the phone call is finished, the
decoder 11 is switched from the videophone-use decode
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function to the TV program-use decode function, resulting in
transfer to the TV program viewing function mode for letting
the user watch his or her preferred digital broadcast program
received.

(2) During TV Watching: This is a case where there is an
incoming telephone call from the other-side videophone
function-added TV receiver 1' while the videophone func-
tion-added TV receiver 1 is presently in the videophone func-
tion mode. In this case, the processor 12 receives an inbound
call notice from the inbound call detector 14 and, at the same
time, controls the storage unit 17 so that a digital broadcast
signal being received is sequentially stored in this storage unit
17 (automatic videorecording start).

Simultaneously, the processor 12 renders the camera 4 and
microphone 5 plus encoder 18 operative as has been
explained using FIG. 5 and switches the function of decoder
11 from the TV program-use decode function to the videore-
cording-use decode function. As a result, video telecommu-
nication with the other-side videophone function-added TV
receiver 1' is performed (phone processing).

After completion of the phone call by manual operation of
the “Stop” button 7z of the remote control 7 or the “Stop”
button 7x' of remote control 7' of the other-side videophone
function-added TV receiver 1', when any videophone signal is
not received within a prespecified length of time period, the
processor 12 determines that the videophone function mode
is ended and thus deactivates the videophone-use decode
function of the decoder 11 and, at the same time, renders the
camera 4 and microphone 5 plus encoder 18 inoperative such
as at the item #6 in the “Phone Processing” shown in FIG. 5.

In this case, the decoder 11 halts the videophone-use
decode function in the way stated supra, resulting in activa-
tion of the TV program-use decode function-that is, the
videophone-use decode function is switched to the TV pro-
gram-use decode function. Then, the processor 12 controls
the storage unit 17 so that playback of the received digital
broadcast program signal gets started from its videorecording
start part after the beginning of the above-stated phone call.
This reproduced digital broadcast program signal is supplied
to the decoder 11 and decoded thereby and then supplied to
the display panel 8 and speakers 3, thereby enabling the user
to enjoy it from the part which was interrupted by the above-
noted phone call session (automatic playback start).

Note here that even when such automatic playback of the
contents stored in the storage unit 17 is performed in this way,
it sometimes happens that the digital broadcast program
being presently received does not come to an end. If this is the
case, the videorecording of this broadcast program signal is
continued without interruption. The end of the digital broad-
cast program is acquirable from TV program guide informa-
tion or else.

(3) During VOD Contents Watching: This is a case where a
telephone call arrives from the other-side videophone func-
tion-added TV receiver 1' at the videophone function-added
TV receiver 1 that is set in the VOD function mode. In this
case, the processor 12 is operatively responsive to receipt of
an inbound call notice from the inbound call detector 14, for
pausing an operation of the VOD server 21 (automatic pause).

Then, as explained in FIG. 5, the processor 12 renders the
camera 4 and microphone 5 plus encoder 18 operative and
switches the function of decoder 11 from the VOD-use
decode function to the videophone-use decode function. This
permits execution of a telephone call with the other-side
videophone function-added TV receiver 1' (phone process-
ing).

After completion of the phone call by depression of the
“Stop” button 77 of the remote control 7 or the “Stop” button
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7n' of remote control 7' of the other-side videophone func-
tion-added TV receiver 1', when no videophone signal is
received within a prespecified length of time period, the pro-
cessor 12 judges that the videophone function mode is ended
and thus deactivates the videophone-use decode function of
the decoder 11 and, at the same time, renders the camera 4 and
microphone 5 plus encoder 18 inoperative such as at the item
#6 in the “Phone Processing” shown in FIG. 5.

In this case, the decoder 11 stops the videophone-use
decode function in the above-stated way, resulting in reacti-
vation of the VOD-use decode function-that is, the video-
phone-use decode function is switched to the VOD-use
decode function. Then, the processor 12 restarts the reception
of the download contents from VOD server 21. This received
signal indicative of VOD contents is supplied to the decoder
11 and decoded thereby and then supplied to the display panel
8 and speakers 3, thereby enabling the user to enjoy it from the
part which was interrupted by the above-noted videophone
call session (pause cancel).

(4) Others: Other modes includes, for example, an opera-
tion mode which is responsive to an image pickup instruction
operation using the remote control 7, for activating the cam-
era 4 and microphone 5 and for letting the encoder 18 perform
the videorecording-use encode function to thereby cause the
encoder 18 to encode a video signal obtained from the camera
4 and an audio signal from the microphone 5. When it is set in
an image-capturing/storage mode for causing the storage unit
17 to store therein an image pickup signal thus obtained
thereby, in case there is an incoming call from the other-side
videophone function-added TV receiver 1', the camera 4 and
microphone 5 plus encoder 18 are held in the activation state
under control of the processor 12 and, simultaneously, the
videorecording-use encode function is switched to the video-
phone-use encode function while deactivating the storage
operation of the storage unit 17 (present state saving).

Then, as previously stated, the videophone function-added
TV receiver 1 is set in the videophone function mode under
control of the processor 12, thereby permitting telecommu-
nication with the other-side videophone function-added TV
receiver 1' (phone processing).

Upon completion of the phone call, the videophone func-
tion mode is cancelled under control of the processor 12 in the
way stated supra. Simultaneously, while retaining the camera
4 and microphone 5 in the activated state, the function of
encoder 18 is switched from the videophone-use encode
function to the videorecording-use encode function, followed
by causing the videorecording operation of the storage unit 17
to restart. This leads to restart of the operation for storage in
the storage unit 17 while the encoder 18 encodes the video
signal from camera 4 and the audio signal from microphone 5
(recovery to saved state).

In this way, when there is a telephone call while the video-
phone function-added TV receiver 1 is in the power-off state,
videophone telecommunication becomes enabled. Upon
completion of the call, the TV receiver is automatically
switched to the state that permits the user to watch a digital
broadcast program received. When the videophone function-
added TV receiver 1 is in other modes, the TV receiver
becomes in the videophone telecommunication capable state
in quick response to such call-in. After completion of this
videophone call, the TV receiver returns to its original state in
the previous mode just before reception of the incoming call,
followed by restart of the previous operation. Accordingly,
after the phone call session, it is possible for the user to
continuously use the videophone function-added TV receiver
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1 in its original state without having to manually operate the
remote control 7 for causing it to recover to the state before
the call-in.

It should be noted here that after the phone call is ended in
response to depression of the “Stop” button 7' of the other-
side videophone function-added TV receiver 1', if no video-
phone signal is received within a predetermined length of
time period, the processor 12 determines that the videophone
function mode is ended. That is, the processor 12 continues to
monitor arrival of a videophone signal from the network I/F
15 in the videophone function mode. When such state is
continued for the predetermined length of time since the
failure to receive any signal, it judges that the videophone
function mode is completed. The same goes with other video-
phone function-added TV receivers of distant parties, such as
the other-side videophone function-added TV receiver 1'.

In this way, whenever an incoming phone call is received
from a distant party at the other end of a line, the TV receiver
1 is automatically set in the videophone function mode with-
out requiring the user to perform manual operations. When
any videophone signal is no longer received, a decision is
made to regard it as completion of the videophone function
mode so that the videophone function mode is automatically
ended without requiring any user’s manual operations.

FIGS. 7A and 7B are flowcharts showing practical
examples of forced start/stop control operations of the
decoder and encoder, which are executed by respective pro-
cessors upon start/end of a telephone call between the video-
phone function-added TV receivers 1 and 1' shown in FIG. 3.

It is noted that although the processing procedure in the
videophone function mode shown in FIG. 5 and the incoming
phone call handling processing shown in FIG. 6 indicate
processing operations in the videophone function-added TV
receivers 1 and 1', respectively, FIGS. 7A-7B are diagrams
showing flows of processing operations between the video-
phone function-added TV receivers 1 and 1' in phone call
starting and ending events.

Also note that while the explanation using FIGS. 7A-7B is
under an assumption that each of the videophone function-
added TV receivers 1 and 1' is arranged to have the structure
and configuration shown in FIGS. 1-2, equivalent elements of
the other-side videophone function-added TV receiver 1' are
denoted by similar reference numerals with an apostrophe ()
added thereto, such as decoder 11', processor 12, etc.

FIG. 7A shows forced startup control operations of the
decoders 11 and 11' and encoders 13 and 13' of the video-
phone function-added TV receivers 1 and 1' in a phone call
starting event, wherein an operation of the self-side video-
phone function-added TV receiver 1 of FIG. 3 is shown on the
left side of FIG. 7A whereas an operation of the other-side
videophone function-added TV receiver 1' of FIG. 3 is shown
on the right side of FIG. 7A.

When the “Phone” button 7d of the remote control 7 for the
videophone function-added TV receiver 1 is manually oper-
ated (at step 700), the HTML browser 13 gets started (step
701). The processor 12 sends an instruction from the network
1/F 15 via network 6 to the other-side videophone function-
added TV receiver 1' for rendering its decoder 11' operative
(step 702). In the other-side videophone function-added TV
receiver 1', this instruction is received at the network I/F 15'.
Based on this instruction, the processor 12' renders the
decoder 11' operative, thereby enabling execution of its
videophone-use decode function (step 800). When the
decoder 11' is activated in a mode for performing the video-
phone-use decode function, the processor 12' notifies, from
the network I/F 15' via network 6, the self-side videophone
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function-added TV receiver 1 of the fact that the decoder 11'
started up in the videophone-use decode function mode (step
801).

Upon receipt of this notice, the self-side videophone func-
tion-added TV receiver 1 operates so that its processor 12
renders the encoder 18 operative in the videophone-use
encode function mode (at step 703 in FIG. 7A). Then, it
activates the decoder 11 in the videophone-use decode func-
tion mode (step 704). Next, the processor 12 sends an instruc-
tion from the network I/F 15 via network 6 to the other-side
videophone function-added TV receiver 1' for causing its
encoder 18' to start up (step 705). In the other-side video-
phone function-added TV receiver 1', this instruction is
received by the from the network I/F 15' and, in responding
thereto, the processor 12' renders the encoder 18' operative to
thereby enable execution of the videophone-use encode func-
tion (step 802). When the encoder 18' is activated in the
videophone-use encode function mode, the processor 12'
notifies, from the network I/F 15' via network 6, the self-side
videophone function-added TV receiver 1 of the fact that the
encoder 18' started up in the videophone-use encode function
mode (step 803). This results in establishment of a state
enabling videophone communication between the self-side
videophone function-added TV receiver 1 and the other-side
videophone function-added TV receiver 1' (step 706).

In the case where videophone communication is started
between the self-side videophone function-added TV
receiver 1 and the other-side videophone function-added TV
receiver 1' in this way, when an instruction for phone call
startup is sent through manual operations of the remote con-
trol 7 to one of the videophone function-added TV receivers,
i.e., self-side videophone function-added TV receiver 1, sev-
eral steps of operations are performed which follow: firstly,
the decoder 11' is automatically rendered operative in the
other-side videophone function-added TV receiver 1' ; then,
the decoder 11 and encoder 18 of the self-side videophone
function-added TV receiver 1 are automatically activated in
this order of sequence, thereby quickly enabling execution of
a phone call from the self-side videophone function-added
TV receiver 1 on the calling party side to the other-side
videophone function-added TV receiver 1' on the called party
side; next, the encoder 18' of other-side videophone function-
added TV receiver 1' is activated to thereby enable execution
of the phone call from the other-side videophone function-
added TV receiver 1', which receives the call from the self-
side videophone function-added TV receiver 1 and responds
thereto, to the self-side videophone function-added TV
receiver 1 whereby the videophone call handing is smoothly
performed since the “Phone” button 74 of the remote control
7 was depressed.

FIG. 7B shows forced stop control operations of the decod-
ers 11 and 11' and encoders 13 and 13' of the videophone
function-added TV receivers 1 and 1' in a videophone call
ending event, wherein an operation of the self-side video-
phone function-added TV receiver 1 of FIG. 3 is shown on the
left side of FIG. 7B whereas an operation of the other-side
videophone function-added TV receiver 1' of FIG. 3 is shown
on the right side of FIG. 7B.

When the “Stop” button 7 of the remote control 7 for the
videophone function-added TV receiver 1 is depressed (at
step 710), the processor 12 performs deactivation processing
of the decoder 11 (step 711). In this case, the decoder deac-
tivation processing may be the one that actually renders the
decoder 11 inoperative as has been described using FIGS. 5-6
or, alternatively, may be the one that causes decoder 11 to
switch from the videophone-use decode function to the VOD-
use decode function.
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Then, the processor 12 sends a stop instruction notice from
the network I/F 15 via network 6 to the other-side videophone
function-added TV receiver 1' (at step 712 in FIG. 7B) and
performs halt processing of the encoder 18 (step 713)
whereby the phone call at the self-side videophone function-
added TV receiver 1 is ended (step 716).

On the other hand, the halt(stop) instruction notice from the
processor 12 to the other-side videophone function-added TV
receiver 1' (at step 712) is the one that performs deactivation
instruction of the decoder 11' in the other-side videophone
function-added TV receiver 1' (step 714) and deactivation
instruction of the encoder 18' therein (step 715). In the other-
side videophone function-added TV receiver 1', when the
processor 12' receives this instruction for stopping the
decoder 11', deactivation processing of decoder 11' is per-
formed (step 810). When the processor 12' receives the
instruction for stopping the encoder 18', deactivation process-
ing of' encoder 18' is performed (step 811). This results in the
videophone call being completed.

Additionally, when the communication is ended at the
other-side videophone function-added TV receiver 1' also,
the decoder 11' is deactivated in a similar way to the case of
the self-side videophone function-added TV receiver 1 in
some cases and the processing for switching from the video-
phone-use decode function to any one of the TV program-use
decode function or VOD-use decode function is performed in
other cases, resulting in the encoder 18' being rendered inop-
erative.

In this way, by the user’s manual operation of the “Stop”
button 7 of the remote control 7 on the side of self-side
videophone function-added TV receiver 1, the following pro-
cessing operations are performed: first, the decoder 11 of
self-side in videophone function-added TV receiver 1 is deac-
tivated, thereby preventing on-screen display and playback of
video images and voice sounds of the phone call from the
other-side videophone function-added TV receiver 1'; then,
the encoder 18 is deactivated so that the video/voice informa-
tion from the self-side videophone function-added TV
receiver 1 is no longer displayed at the other-side videophone
function-added TV receiver 1' in an automated way. Thus, itis
possible to prevent unwanted visualization of an image on the
distant party side even after the phone call was ended and also
void undesired displaying of an image on the self side on the
screen on the distant party side after completion of the phone
call. In addition, as the technique is employed for sending the
stop instructions of the decoder 11' and encoder 18' to the
other-side videophone function-added TV receiver 1' from
the self-side videophone function-added TV receiver 1, the
other-side videophone function-added TV receiver 1' which
receives the phone call from the self-side videophone func-
tion-added TV receiver 1 is such that the decoder 11' and
encoder 18' are deactivated without requiring call ending
operations using the remote control 7'. This makes it unnec-
essary for the user to perform manual operations for the call
completion and thus avoids risks otherwise occurring due to
the user’s forgetting to perform such manual operations.

Note that although this practical example is arranged so
that in the case of completion of the videophone function
mode the decoder 11' and encoder 18' in the other-side video-
phone function-added TV receiver 1' are deactivated in
response to receipt of the stop command from the self-side
videophone function-added TV receiver 1 (at steps 714 and
715 in FIG. 7B), this may be modified so that the self-side
videophone function-added TV receiver 1 is configured to
send a command for deactivation of the decoder 11' to the
other-side videophone function-added TV receiver 1'
whereas this other-side TV receiver 1' is arranged so that its

10

15

20

25

30

35

40

45

50

55

60

65

22

processor 12' detects deactivation of the decoder 11' and then
renders the encoder 18' inoperative.

Alternatively, although the decoder 11, 11" halts the video-
phone-use decode function when no videophone signals are
supplied thereto, the processor 12, 12' may be designed to
detect such videophone-use decode function deactivation of
decoder 11, 11' and then renders the encoder 18, 18' inopera-
tive. In this case, the videophone-use decode function of
decoder 11 is deactivated in response to completion of a
videophone call, e.g., a manual operation of the “Stop” button
7n of the remote control 7 on the videophone function-added
TV receiver 1 side; in responding thereto, the encoder 18 also
is rendered inoperative, resulting in no videophone signal
being sent from the videophone function-added TV receiver 1
to the other-side videophone function-added TV receiver 1'.
Then, the decoder 11' in the other-side videophone function-
added TV receiver 1' halts its videophone-use decode func-
tion due to the fact that no videophone signals are sent from
the videophone function-added TV receiver 1; in response
thereto, the processor 12' renders the encoder 18' inoperative.
With such the arrangement, the videophone function mode is
automatically quitted in the other-side videophone function-
added TV receiver 1' even when no manual operations are
performed for completion of this mode. In case the above-
noted halt operation is done at the other-side videophone
function-added TV receiver 1' also, similar mode deactivation
is automatically performed at the videophone function-added
TV receiver 1.

Still alternatively, although the encoder 18, 18' of video-
phone function-added TV receiver 1, 1' for performing video-
phone communication halts the videophone-use encode func-
tion in response to deactivation of the videophone-use decode
function of decoder 11, 11' of the distant party’s videophone
function-added TV receiver 1', 1 that provides a videophone
signal, the processor 12, 12' may be arranged to detect such
videophone-use encode function deactivation of encoder 18,
18' and then halts the videophone-use decode function of
decoder11,11". Inthis case, when the videophone-use decode
function of decoder 11 is halted in response to a manual
operation of the “Stop” button 7» of the remote control 7 on
the videophone function-added TV receiver 1 side as an
example after having ended the videophone communication,
the encoder 18' on the other-side videophone function-added
TV receiver 1' side is rendered inoperative; upon detection of
this deactivation, the processor 12' halts the videophone-use
decode function of the decoder 11'. This results in the video-
phone function mode being automatically quitted at the other-
side videophone function-added TV receiver 1' without
requiring the user to manually perform a videophone function
mode completion operation. In case a videophone call
completion operation is done using the remote control 7' on
the other-side videophone function-added TV receiver 1' side
also, the videophone function mode is automatically ended at
the self-side videophone function-added TV receiver 1.

FIG. 8 is a diagram showing a perspective view of exterior
appearance of a TV receiver set with additional videophone
functions in accordance with a second embodiment, wherein
reference numeral la designates an apparatus main body,
numeral 30 denotes a video camera, and 31 indicates a con-
nection cable. Constituent elements corresponding to those
shown in FIG. 1 are indicated by the same reference numer-
als, and a detailed explanation thereof is eliminated herein.

The second embodiment shown in FIG. 8 is arranged so
that the video camera 30 is detachably connected by the
connection cable 31 to the apparatus main body 1a of video-
phone function-added TV receiver 1. This video camera 30 is
independently usable when disconnected from the apparatus
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main body la of videophone function-added TV receiver 1
and is also usable as a videophone equipment together with
the apparatus main body 1a when linked by the connection
cable 31 to the apparatus main body 1a of videophone func-
tion-added TV receiver 1.

In case the video camera 30 is coupled to the apparatus
main body 1a by the connection cable 31 for use as part of the
videophone equipment, this video camera is put at a lower
location in front of the display screen 2 of apparatus main
body 1a. In view of this, a couple of built-in loudspeakers 3
are mounted at specific positions above the display screen 2 in
order to minimize unwanted mixture of audio sounds from a
microphone (not shown) of the video camera 30 into these
speakers 3.

It is noted that the apparatus main body 1a and the video
camera 30 may be separately purchasable products or, alter-
natively, may be a set of products bundled together at the time
of purchase.

FIG. 9 is a block diagram showing a practical example of
circuit configuration of the second embodiment of the TV
phone function-added TV receiver shown in FIG. 8, which
includes a camera 32, microphone 33, encoder 34, storage
device 35, decoder 36, and camera connection interface (I/F)
37. Components corresponding to those shown in FIGS. 2 and
8 are designated by the same reference numerals, and a
detailed explanation thereof is omitted herein.

As shown in FIG. 9, the video camera 30 has in its housing
the camera 32, microphone 33, encoder 34, storage device 35
and decoder 36.

The encoder 34 has a videophone-use encode function and
videorecording-use decode function. In a case where a video-
phone call is done by connecting the video camera 30 via
connection cable 31 to apparatus main body 1a, the encoder
34 operates in a mode of the videophone-use encode function.
In case the video camera 30 is disconnected from the appa-
ratus main body 1a for independent use, the video camera 30
is set in a function mode (imaging/recording function mode)
for storing in the storage device 35 a video signal from the TV
built-in camera 32 and an audio signal from the microphone
33. At this time, the encoder 34 executes the encode function
for the recording, that is, the videorecording-use decode func-
tion.

The decoder 36 of video camera 30 is the one that decodes
a playback signal from the storage device 35.

When the video camera 30 is coupled via the connection
cable 31 to the apparatus main body 1a, the encoder 34 of
video camera 30 is connected by this cable 31 to the camera
link I/F 37, and the decoder 36 is connected to the display
panel 8. Although not specifically illustrated, the connection
cable 31 has therein a control signal line(s) for supplying
control signals that control respective parts of the video cam-
era 30 from the processor 12 to the video camera 30 and a
power supply line for feeding electrical power from the appa-
ratus main body 1a to video camera 30.

When the apparatus main body 1« is in the power-on state,
a connection state notifying signal which indicates whether
the video camera 30 is connected or not is supplied to the
processor 12 from the camera link I/F 37 that is provided
within the apparatus main body 1a for connection of the video
camera 30.

When the video camera 30 is connected to the apparatus
main body 1a while the apparatus main body 1a is set in the
power-on state by a manual operation of the “Power” button
7a of the remote control 7 or, alternatively, when the appara-
tus main body 1a, which has been turned off at the time point
that the video camera 30 is connected to the apparatus main
body 1a, is turned on by depression of the “Power” button 7a
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of'remote control 7, a connection state notice signal indicative
of connection of the video camera 30 is supplied from the
camera link I/F 37 to processor 12.

The video camera 30 has its processor and an operation unit
provided with several operation buttons, such as a power
button, videorecording button, playback button, stop button
and others, although these are not illustrated. The video cam-
era 30 also has a built-in power supply unit; so, this camera is
usable for video image capturing purposes even after discon-
nection from the apparatus main body 1la of videophone
function-added TV receiver 1. The video camera 30 further
includes a monitor display and loudspeaker(s), although not
specifically depicted.

When the video camera 30 is used by disconnecting it from
the apparatus main body 1q, the encoder 34 is set in a cumu-
lative videorecording mode for execution of the videorecord-
ing-use decode function, which is an initial or “default” func-
tion. More specifically, when using the video camera 30 in the
cumulative videorecording mode, power-on of the video
camera 30 results in the camera 32 starting an image pickup
operation to generate a video signal, which is supplied to the
monitor so that a presently captured state is displayed on its
screen. Simultaneously, the encoder 34 is set in a state for
execution of the videorecording-use encode function. Then,
when the record button of the video camera 30 is depressed, a
video signal from the camera 32 and an audio signal from the
microphone 33 are encoded by the encoder 34 and cumula-
tively recorded in the storage device 35 as a video shot signal.
‘When the stop button is pressed, this cumulative videorecord-
ing operation is halted. When the playback button is pressed,
the video shot signal being stored in the storage unit 35 is
played back and displayed on the monitor screen of the video
camera 30.

When the “Power” button 7a (FIG. 4) of the wireless
remote control 7 is depressed after having connected the
video camera 30 by connection cable 31 to apparatus main
body la of videophone function-added TV receiver 1, the
apparatus main body 1a is turned on; simultaneously, the
video camera 30 also is rendered operative due to the fact that
apower supply voltage is supplied thereto from the apparatus
main body 1a through connection cable 31.

In the power-on state of the apparatus main body 1a, when
the “Play” button 7m, (FIG. 4) of remote control 7 is
depressed, the processor 12 sends a playback control signal to
the processor of the video camera 30 whereby the video
camera 30 operates to read the video signal being stored in the
storage device 35 and then supply it to the display panel 8 and
speakers 3 for playback required. In case a digital broadcast
program signal being stored in the storage device 17 is played
back, the “TV” button 76 (FIG. 4) of remote control 7 is
pressed to set the videophone function-added TV receiver 1 in
the TV broadcast program viewing function mode; thereafter,
the “Play” button 7m, of remote control 7 is manually oper-
ated.

In the state that the video camera 30 is coupled to the
apparatus main body 1la, when “Phone” button 7d of the
remote control 7 is depressed, the apparatus main body 1a is
such that the decoder 11 and HTML browser.13 get started in
a similar way to the above-stated first embodiment so that the
decoder 11 is set in the state for execution of the videophone-
use decode function. When the video camera 30 is turned on
due to power feed, the encoder 34 is set in a state of live output
mode for execution of the videophone-use encode function
under control of the processor 12. Whereby, the videophone
function-added TV receiver 1 is set in the videophone func-
tion mode.
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This live output mode is the mode for supplying an output
signal (video shot signal) of the encoder 34 to the apparatus
main body 1a while minimizing the length of its transmission
time. In this mode, a video signal from the camera 32 and
audio signal from microphone 33 are encoded by the encoder
34 and directly supplied to the camera link I/F 37 of apparatus
main body 1a without passing through the storage device 35.

In the videophone function mode, the video signal from the
camera 32 and audio signal from microphone 33 are encoded
by the encoder 34 that is set in the videophone-use encode
function mode and then supplied to the apparatus main body
la as a videophone signal. This signal is received by the
camera link I/F 37 in apparatus main body 1a and then sup-
plied to network I/F 15 and thereafter sent via network 6 to a
videophone function-added TV receiver set 1' of a distant
party at the other end of a line-say, “other-side” videophone
function-added TV receiver. A videophone signal from this
other-side videophone function-added TV receiver 1' is
received by the network I/F 15 and decoded by the decoder 11
and then fed to the display panel 8 and speakers 3 in a similar
way to the first embodiment stated supra.

In case there is an incoming call from the other-side video-
phone function-added TV receiver 1' also, a similar operation
to that of the first embodiment is performed although the
second embodiment is such that the video camera 30 is ren-
dered operative under control of the processor 12, thereby
setting its encoder 34 in the live output mode for execution of
the videophone-use encode function.

In case the videophone function mode is terminated, the
“Stop” button 7r of remote control 7 is depressed in a similar
way to the above-stated first embodiment. Whereby, the pro-
cessor 12 halts the HTML browser 13 and, at the same time,
disables the videophone-use decode function of decoder 11
for switching it to another decode function. In addition, the
processor 12 turns the video camera 30 off to stop the opera-
tion of video camera 30.

Regarding the VOD function mode of the videophone
function-added TV receiver 1, this is similar to that of the first
embodiment stated supra.

FIG. 10 is a flowchart showing the connect control that is
performed by the processor 12 in the videophone function
mode of the video camera 30 shown in FIG. 9.

As shown herein, when the apparatus main body 1la of
videophone function-added TV receiver 1 is powered on by a
manual operation of the “Power” button 7a of the remote
control 7 (at step 1000), verification is made to determine
whether the video camera 30 is connected to this apparatus
main body 1a (step 1001). When it is detected using a con-
nection state notice signal from the camera link I/F 37 that the
video camera 30 is not yet coupled to the apparatus main body
1a or, alternatively, is disconnected therefrom (step S1002),
the processor 12 disables the use of the videophone function
mode and causes a message of this content to be displayed on
the display screen 2 of display panel 8 (step 1004). Alterna-
tively, when it is detected based on the connection state notice
signal that the video camera 30 is connected to the apparatus
main body 1a or detected that the disconnected video camera
30 is now coupled thereto (step 1002), the processor 12
enables the power supply voltage to be fed to the video
camera 30 and forces its encoder 34 to go into the video-
phone-use encode function executable mode (i.e., enables it
to operate in the live output mode) (step 1003), thereby setting
the videophone function-added TV receiver 1 in a state that it
is usable in the videophone function mode (step 1005). In this
state, when the “Phone” button 74 of the remote control 7 is
manually operated, or alternatively, when there is an incom-
ing call from the other-side videophone function-added TV
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receiver 1', the videophone function mode is set up in the way
stated previously, resulting in the TV receiver 1 becoming
capable of making a videophone call with the other-side
videophone function-added TV receiver 1'.

FIG. 11 is a flowchart showing select control of an opera-
tion mode of the video camera 30 in FIG. 9.

As shown herein, when the video camera 30 is powered on
(at step 1100), the built-in processor of video camera 30
checks whether an instruction for setup of the videophone
function mode is received from the apparatus main body 1a of
videophone function-added TV receiver 1 (step 1101).

As previously stated, the power-on of video camera 30 at
the step 1100 is performed by manual operation of the
“Power” button at the operation unit of this video camera 30
when the video camera 30 is not connected to the apparatus
main body 1a; when video camera 30 is connected to the
apparatus main body 1a, the power-on is done in response to
receipt of an instruction signal from the processor 12 of
apparatus main body la, which signal is generated in
response to receipt of a videophone function mode setup
instruction due to depression of the “Phone” button 74 of
remote control 7.

The checking of the videophone function mode setup
instruction from the apparatus main body 1« at the step 1101
is for veritying whether this instruction is sent from the pro-
cessor 12 of apparatus main body 1a via the camera link I/F
37, and when such videophone function mode setup instruc-
tion is received from the remote control 7 to the videophone
function-added TV receiver 1, the processor 12 outputs a
videophone function mode setup instruction signal to the
video camera 30 via camera link I/F 37, which signal is for
causing video camera 30 to execute the live output.

Then, in the video camera 30, when it is made sure by its
processor as a result of the checking at the step 1101 that there
is the videophone function mode setup instruction from the
apparatus main body 1a (i.e., if YES at step 1102), this pro-
cessor sets the operation mode of encoder 34 to the live output
mode for execution of the videophone-use encode function
(step 1103). Alternatively, when it is affirmed that there is no
such videophone function mode setup instruction from the
apparatus main body 1a (i.e., if NO at step 1102), this case is
any one of the following events: no videophone function
mode setup instruction is sent from the remote control 7 to
videophone function-added TV receiver 1; and the video
camera 30 is disconnected from apparatus main body 1a. If
this is case, at the video camera 30, its processor sets the
encoder 34 in the cumulative videorecording mode for execu-
tion of the videorecording-use encode function (step 1104).

In this way, in the video camera 30, whether the apparatus
main body 1a side is in a phone call enable state or in an
out-of-call state is recognized. In accordance with this recog-
nition result, the operation mode of encoder 34 is set up,
followed by execution of compression processing (encoding)
of moving-picture images on a per-image basis.

Although here the video camera 30 is arranged so that a
notice from the processor 12 which is issued due to setup of
the apparatus main body 1a in the videophone function mode
is used to recognize whether the apparatus main body 1a side
is in the phone call enable state or in the call disable state, in
view of the fact that when the apparatus main body 1a and the
video camera 30 are connected together by the connection
cable 31 the connection state notice signal is supplied from
the camera link I/F 37 to processor 12 to thereby recognize
that the video camera 30 was linked to apparatus main body
1a, another arrangement is employable for causing the pro-
cessor 12 in such event to notify this state to the video camera
30 to thereby determine whether the apparatus main body 1a
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is presently set in the call enable state or call disable state and
for setting the encoder 34 in the live output mode for execu-
tion of the videophone-use encode function. With this
arrangement, whenever the apparatus main body 1a is set in
the videophone function mode, the video camera 30 is forced
to quickly operate in the videophone function mode.

The above-stated operations should not be limited only to
the video camera which is detachably connected to the appa-
ratus main body la of videophone function-added TV
receiver 1. For example, in case the videophone function-
added TV receiver 1 of FIG. 9 is modified to internally contain
the camera 32, microphone 33, encoder 34 and storage device
35 in the apparatus main body 1a, these camera 32, micro-
phone 33, encoder 34 and storage device 35 may be arranged
to perform the operations shown in FIG. 11, wherein the
encoder 34 may be designed to go into the live output mode in
the videophone function mode and operate in the cumulative
videorecording mode when the TV receiver operates in
modes other than the videophone function mode.

Examples of the connection cable 31 are the currently
available standard video cables including, but not limited to,
a high-definition multimedia interface (HDMI) signal cable
and a digital video interface (DVI) signal cable.

This second embodiment also is the one that is similar in
arrangement to the videophone function-added TV receiver 1
of the first embodiment shown in FIG. 2 when looking at an
entirety of videophone function-added TV receiver 1 (the
camera 32, microphone 33 and encoder 34 in video camera 30
are equivalent respectively to the camera 4, microphone 5 and
encoder 18 in FIG. 2). Its operation in each mode is the one
that executes a corresponding one of the operations shown in
FIGS. 5 to 7. Additionally, although the other-side video-
phone function-added TV receiver 1' is such that its decoder
11" and encoder 34' are rendered inoperative in responding to
receipt of a deactivation instruction from the self-side video-
phone function-added TV receiver 1 (at steps 714 and 715 in
FIG. 7B), this TV receiver may be modified so that when the
decoder 11' is halted in response to receipt of a deactivation
instruction of such decoder 11' as sent from the self-side
videophone function-added TV receiver 1, the processor 12
detects this operation halt and then stops the encoder 34'.

In addition, in view of the fact that the decoder 11, 11' stops
the videophone-use decode function when no videophone
signal is supplied thereto, the second embodiment may be
arranged in a similar manner to the first embodiment stated
supra in a way which follows: upon completion of a video-
phone call, the videophone-use decode function of decoder
11 is deactivated by, for example, manual operation of the
“Stop” button 7r of remote control 7 on the videophone
function-added TV receiver 1 side; then, the encoder 18 also
is rendered inoperative subsequently, resulting in no video-
phone signal being sent from the videophone function-added
TV receiver 1 to other-side videophone function-added TV
receiver 1' whereby the decoder 11' deactivates the video-
phone-use decode function; in responding thereto, the pro-
cessor 12' renders the encoder 18' inoperative. Even in case
the above-stated deactivation operation is done on the other-
side videophone function-added TV receiver 1' side, similar
mode deactivation is automatically performed on the video-
phone function-added TV receiver 1 side.

Although the encoder 18, 18' of videophone function-
added TV receiver 1, 1' that performs videophone communi-
cation is arranged to halt the videophone-use encode function
in response to deactivation of the videophone-use decode
function of the decoder 11, 11 of its associative videophone
function-added TV receiver 1, 1, the decoder 11, 11' may be
modified to halt the videophone-use decode function in
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response to deactivation of the videophone-use encode func-
tion of encoder 18, 18' as detected by the processor 12, 12". In
this case, upon completion of a videophone call, when the
videophone-use decode function of decoder 11 is halted by
depression of the “Stop” button 7 of the remote control 7 on
the videophone function-added TV receiver 1 side as an
example, the encoder 18' of the other-side videophone func-
tion-added TV receiver 1-' is rendered inoperative; upon
detection of this deactivation by the processor 12', the decoder
11' is caused to stop the videophone-use decode function.
With this arrangement, the videophone function mode is
automatically ended in the other-side videophone function-
added TV receiver 1' even when no videophone function
mode completion operations are performed. In case the stop
operation is done using the remote control 7' on the other-side
videophone function-added TV receiver 1' side also, the
videophone function mode is automatically ended in the self-
side videophone function-added TV receiver 1 in a similar
way.

FIG. 12 is a block diagram showing a circuit configuration
of a videophone function-added TV receiver set in accor-
dance with a third embodiment, which includes a decoder 38
and an echo canceller 39. Components corresponding to those
shown in FIG. 1 are denoted by the same reference numerals,
and detailed explanations thereof are eliminated herein.

This third embodiment of FIG. 12 is different from the
videophone function-added TV receiver 1 of the first embodi-
ment shown in FIG. 2 in that the decoder 11 has only the TV
program-use decode function and thus is for exclusive use in
the TV broadcast program viewing function mode and in that
the decoder 38 is additionally provided, which is foruse in the
videophone function mode and VOD function mode. This
decoder 38 is connected to the network I/F 15. Also provided
is the echo canceller 39 which removes or “cancels” an audio
signal of a digital broadcast program signal of speakers 3
from an audio signal as output from microphone 5.

In the third embodiment also, it is possible by the above-
stated operation of the wireless remote control 7 to individu-
ally set up any one of the TV broadcast program viewing
function mode and videophone function mode and VOD
function mode in a similar way to the first embodiment shown
in FIG. 2. When it is set in the TV broadcast program viewing
function mode, the decoder 11 is rendered operative under
control of the processor 12 whereby a digital broadcast pro-
gram signal from broadcast tuner 10 is decoded by the
decoder 11 so that its video signal is supplied to the display
panel 8 while letting an audio signal be fed to the speaker unit
3. In either the videophone function mode or the VOD func-
tion mode, the decoder 38 is set by the processor 12 in an
operation mode for execution of either the videophone-use
decode function or VOD-use decode function whereby any
one of a videophone call signal from the other-side video-
phone function-added TV receiver 1' which is received by the
network I/F 15 or VOD contents is supplied to the decoder 38
and then decoded thereby (text information of VOD data is
converted by HTML browser 13 into a video signal) so that its
video signal is supplied to the display panel 8 with an audio
signal being fed to the speaker 3.

Additionally in the third embodiment, the digital broadcast
program signal and any one of the videophone call signal and
VOD contents are simultaneously receivable and decodable
in response to a manual operation of the remote control 7 to
thereby enable these different video images to be displayed
onthe screen of the display panel 8—that is, these images are
displayable on two separate windows on the display screen.
The manual operation of remote control 7 in this case is as
follows. The remote control 7 with the arrangement shown in
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FIG. 4 has a button for displaying two windows on one screen,
i.e., “Two-Window Display” button. For example, this “Two-
Window Display” button is pushed when the TV broadcast
program viewing function mode is set up by depression of the
“TV” button 7b; then, either the “Phone” button 7d or the
“VOD” button 7¢ is pushed to thereby set up the two-window
display mode so that two-window display is performed.

In this two-window display mode, audio signals that are
output from the decoder 11 and decoder 38 are simulta-
neously supplied to the speakers 3 in response to the manual
operation of a select button (not shown in FIG. 4) that is
provided at the remote control 7.

Incidentally, in the two-window display mode for display-
ing both a received digital broadcast program and a video-
phone signal at a time, audio/voice sounds from the speakers
3 can be taken into the microphone 5 and thus undesirably
mixed into a telephone voice signal being input to the micro-
phone 5, although each speaker 3 is spaced apart from the
microphone 5 to have a certain degree of distance therefrom
in a similar manner to the first embodiment shown in FIG. 1.
In this case, a voice signal that is supplied to the speakers 3
contains an audio signal of the received digital broadcast
program signal from the decoder 11 so that a signal which is
derived from audio components of the digital broadcast pro-
gram is superimposed with an output audio signal of the
microphone 5. When this signal is transmitted to the other-
side videophone function-added TV receiver 1', a distant
party at the other end of a line becomes harder to catch the
intended voice. In another case, the audio sounds of the digital
broadcast program that is received by the videophone func-
tion-added TV receiver 1 is leaked into the presently linked
other-side videophone function-added TV receiver 1'. This
poses problems as to privacy infringement and security
impingement.

FIG. 13 is a diagram showing an exemplary two-window
display state of the third embodiment, wherein the speaker
unit 3 consists of a right-side speaker 3R and left-side speaker
3L and wherein a digital broadcast program display window
40 and a videophone-use window display 41 are simulta-
neously displayed on the display screen 2 on a side-by-side
way. Components corresponding to those of FIG. 1 are indi-
cated by the same reference numerals, and detailed explana-
tions thereof are eliminated herein.

In the case of the two-window display mode shown in FIG.
13, the digital broadcast program viewing window 40 is dis-
played on one side—here, the left-hand side—whereas the
videophone image window 41 which visualizes the image of
acalling or called person is displayed on the other side—here,
the right-hand side. In this case, audio sounds A and B that are
produced from the right-side speaker 3R and left-side speaker
3L of the speaker unit 3 provided in the self-side videophone
function-added TV receiver 1 are also picked up by the micro-
phone 5, which is mounted in the display panel housing.

Note here that although in this example the digital broad-
cast program viewing window 40 is displayed on the left side
of the display screen 2 whereas the videophone image win-
dow 41 is displayed on the right side thereof, the display
positions of these windows may be laterally exchanged with
each other. Additionally, these windows may be differed in
size from each other. An example is that the digital broadcast
program viewing window 40 is enlarged whereas the video-
phone image window 41 is made smaller.

To avoid the mixture or “invasion” of audio sounds of
speakers 3R and 3L into the microphone 5, the third embodi-
ment is arranged to have the echo canceller 30 as shown in
FIG. 12. The voice signal sensed by the microphone 5 is
supplied to this echo canceller 39; simultaneously, the audio
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signal of the received digital broadcast program as output
from the decoder 11 is supplied to the echo canceller 39. At
this time, the echo canceller 39 performs cancel processing to
thereby remove from the output voice signal of the micro-
phone 5 the audio signal of the digital broadcast program
from the speakers 3 (i.e., right and left speakers 3R and 3L)
which is mixed thereinto by use of the output audio signal of
the decoder 11, and then outputs an echo-cancelled audio
signal, which is supplied to the encoder 18.

FIGS. 14 shows waveform diagrams of some major signals
for explanation of the operation of the echo canceller 39.

More specifically, FIG. 14(a) shows an audio signal “A”
which is output from the decoder 11 to the right-side speaker
3R, and FIG. 14(b) shows an audio signal B that is output
from the decoder 11 to the left-side speaker 3L. FIG. 14(c)
shows an output audio signal of the microphone 5, which is a
videophone voice signal C with the audio signals A and B
being superimposed thereon. The echo canceller 39 functions
to subtract and remove from this output signal of the micro-
phone 5 both the audio signal A being output from the decoder
11 to the right speaker 3R and the audio signal B being output
to the left speaker 3L.. With this TV sound canceling opera-
tion, only the audio signal C of the telephone voice as input to
the microphone 5 is output from the echo canceller 39 as
shown in FIG. 14(d) and then supplied to the encoder 18.

In this way, even when both the received digital broadcast
program’s video image and the image of a distant party at the
other end of a line are simultaneously displayed side-by-side
on the display screen while letting respective audio/voice
sounds be output from the speakers 3, it is possible to limit an
audio signal being picked up by the microphone 5 and sent to
the distant party to the telephone voice signal only. This
makes it possible to smoothly perform videophone telecom-
munication without impairing the privacy and security as to
the presently watched digital broadcast program.

Although the third embodiment is configured to perform
operations in respective modes which are equivalent to those
shown in FIGS. 5to 7 in a similar way to the first embodiment
stated supra and is designed so that the decoder 11' and
encoder 34' in the other-side videophone function-added TV
receiver 1' are rendered inoperative in response to receipt of a
deactivation command from the self-side videophone func-
tion-added TV receiver 1 (at steps 714 and 714 in FIG. 7B),
the embodiment may be modified so that the self-side video-
phone function-added TV receiver 1 sends a command for
deactivation of the decoder 11'. In this case, when the decoder
11' is deactivated in response to this command, the processor
12' detects it and then renders the encoder 34' inoperative.

In addition, in view of the fact that the decoder 11, 11' stops
the videophone-use decode function when no videophone
signal is supplied thereto, the second embodiment may be
arranged in a similar manner to the first embodiment stated
supra in a way which follows: upon completion of a video-
phone call, the videophone-use decode function of decoder
11 is deactivated by, for example, manual operation of the
“Stop” button 7r of remote control 7 on the videophone
function-added TV receiver 1 side; then, the encoder 18 also
is rendered inoperative subsequently, resulting in no video-
phone signal being sent from the videophone function-added
TV receiver 1 to other-side videophone function-added TV
receiver 1' whereby the decoder 11' deactivates the video-
phone-use decode function; in responding thereto, the pro-
cessor 12' renders the encoder 18' inoperative. Even in case
the above-stated deactivation operation is done on the other-
side videophone function-added TV receiver 1' side, similar
mode deactivation is automatically performed on the video-
phone function-added TV receiver 1 side.
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Although the encoder 18, 18' of videophone function-
added TV receiver 1, 1' that performs videophone communi-
cation is arranged to halt the videophone-use encode function
in response to deactivation of the videophone-use decode
function of the decoder 11, 11 of its associative videophone
function-added TV receiver 1, 1, the decoder 11, 11' may be
modified to halt the videophone-use decode function in
response to deactivation of the videophone-use encode func-
tion of encoder 18, 18' as detected by the processor 12,12'. In
this case, upon completion of a videophone call, when the
videophone-use decode function of decoder 11 is halted by
depression of the “Stop” button 7» of the remote control 7 on
the videophone function-added TV receiver 1 side as an
example, the encoder 18' of the other-side videophone func-
tion-added TV receiver 1' is rendered inoperative; upon detec-
tion of this deactivation by the processor 12, the decoder 11'
is caused to stop the videophone-use decode function. With
this arrangement, the videophone function mode is automati-
cally ended in the other-side videophone function-added TV
receiver 1' even when no videophone function mode comple-
tion operations are performed. In case the stop operation is
done using the remote control 7' on the other-side videophone
function-added TV receiver 1' side also, the videophone func-
tion mode is automatically ended in the self-side videophone
function-added TV receiver 1 in a similar way.

Further note that although this third embodiment is
arranged-so that the camera 4 and microphone 5 plus encoder
18 are internally built in the housing of videophone function-
added TV receiver 1, the embodiment may be modified in a
similar manner to the second embodiment shown in FIG. 9 so
that it uses a detachable video camera in the apparatus main
body of the videophone function-added TV receiver 1, which
camera is used in a similar way to the video camera 30 of the
second embodiment.

It should be further understood by those skilled in the art
that although the foregoing description has been made on
embodiments of the invention, the invention is not limited
thereto and various changes and modifications may be made
without departing from the spirit of the invention and the
scope of the appended claims.

The invention claimed is:

1. A television receiver with video telephone function for
receiving a digital broadcast program signal and for transmit-
ting and receiving a video telephone signal to and from
another television receiver with video telephone function to
thereby perform videophone communication, said television
receiver comprising:

a decoder being adapted to decode the received digital
broadcast program signal and the video telephone sig-
nal;

a display panel being adapted to display a video image
upon receipt of a video signal decoded by said decoder
and supplied therefrom;

aspeaker to which an audio signal decoded by said decoder
is supplied;

a camera,

a microphone; and

an encoder being adapted to encode output signals of the
camera and the microphone and for generating-a video
telephone signal to be transmitted for the videophone
communication, wherein

when the videophone communication is started upon
receiving an inbound videophone call from another
communication device in the middle of outputting by the
display panel and speaker the received digital broadcast
program signal in a form of video and audio, the display
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panel and speaker output the video telephone signal
received using the video telephone function, and

when the videophone communication is finished, the dis-
play panel and speaker stop outputting the video tele-
phone signal received using the video telephone func-
tion and output the received digital broadcast program
signal.

2. A digital information signal receiving and transmitting

apparatus comprising:

a digital information signal receiver which receives a first
digital information signal including a first video signal
and a first audio signal;

avideophone communicator which receives a second digi-
tal information signal including a second video signal
and a second audio signal from other communication
apparatus via a network and which transmits a third
digital information signal including a third video signal
and a third audio signal to the other apparatus;

an output unit which outputs the first video signal and the
first audio signal received by the digital information
signal receiver and the second video signal and the sec-
ond audio signal received by the videophone communi-
cator; and

a controller which controls the digital information signal
receiver, the videophone communicator, and the output
unit, wherein

when the videophone communication is started upon
receiving, from the other communication apparatus, an
inbound videophone call in the middle of outputting, by
the output unit the first digital information signal
received by the digital information signal receiver, the
output unit outputs the second digital information signal
received by the videophone communicator, and

when the videophone communication is finished, the out-
put unit stops outputting the second digital information
signal received by the videophone communicator and
outputs the first digital information signal received by
the digital information signal receiver.

3. The digital information signal receiving and transmitting

apparatus according to claim 2, wherein

when the videophone communication is finished after the
videophone communication was started upon receiving,
from the other communication apparatus, an inbound
videophone call in the middle of outputting, in a form of
video and audio, by the output unit, the first digital
information signal received by the digital information
signal receiver, the output unit outputs the first digital
information signal, beginning from the position where
the output unit was outputting the first digital informa-
tion signal when the videophone communication was
started.

4. The digital information signal receiving and transmitting

apparatus according to claim 3, further comprising:

a recording and reproducing unit which records the
received first digital information signal on a recording
media, wherein

the output unit outputs the first digital information signal
reproduced by the recording and reproducing unit in a
form of video and audio;

when videophone communication is started upon receiv-
ing, from the other communication apparatus, an
inbound videophone call in the middle of outputting by
the output unit, the first digital information signal
received by the digital information signal receiver, the
controller controls the recording and reproducing unit to
record the first digital information signal on the record-
ing media; and
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when videophone communication is finished, the control-
ler controls the recording and reproducing unit to repro-
duce the first digital information signal, beginning from
the position where the recording of the first digital infor-
mation signal started when the videophone communica-
tion was started and the output unit outputs the first
digital information signal reproduced from the record-
ing media by the recording and reproducing unit in a
from of video and audio.
5. The digital information receiving and transmitting appa-
ratus according to claim 2, wherein
the first video signal, the first audio signal, the second video
signal, and the second audio signal are signals that are
digitally compressed; and
the output unit expands and outputs, in a form of video and
audio, either the first video signal and the first audio
signal or the second video signal and the second audio
signal.
6. The digital information signal receiving and transmitting
apparatus according to claim 5, wherein
the digital information signal receiver receives, via the
network, first digital information signal being digital
information signal in which at least digitally compressed
first video signal and digitally compressed first audio
signal are multiplexed.
7. The digital information signal receiving and transmitting
apparatus according to claim 5, wherein
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the digital information signal receiver receives, via the
network, first digital information signal being digital
broadcasting signal in which at least digitally com-
pressed first video signal and digitally compressed first
audio signal are multiplexed.

8. A method for receiving and transmitting digital informa-
tion signal for videophone communication comprising steps
of:

receiving first digital information signal including a first

video signal and a first audio signal;

receiving second digital information signal including a

second video signal and a second audio signal from
other communication apparatus; and

transmitting third digital information signal including a

third video signal and a third audio signal, wherein

the second digital information signal is output in a form of

video and audio, when videophone communication is
started upon receiving, from the other communication
apparatus, an inbound videophone call in the middle of
receiving and outputting the first digital information
signal in a form of video and audio, and

the output of the second digital information in a form of

video and audio is stopped and the first digital informa-
tion signal is Output in a form of video and audio, when
video communication is finished.
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