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[57] ABSTRACT

A videophone at e.g., a called location, receives sound
signals, video signals and control signals through a com-
munication circuit from a communication line and origi-
nating at, e.g., a calling videophone. A start signal de-
tecting means, within the called videophone detects a
storage start requesting signal from received control
signals originating at a calling videophone. At the time
of such detection, a coding circuit within the called
videophone again encodes the video signals, that are
received by the communication circuit and continu-
ously decoded by a decoding circuit, and transmitted by
the calling videophone but only by one frame therefrom
and stores the frame into a storage circuit. After storing
the one frame, a change-over circuit in the called video-
phone switches to the storage circuit to continuously
store the subsequent incoming coded video and sound
signals for eventual playback.

10 Claims, 8 Drawing Sheets
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A VIDEOPHONE HAVING AN AUTOMATIC
ANSWERING CAPABILITY

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a videophone that is capable
of storing video signals and sound signals.

2. Description of the Related Art

In recent years, a technique of compressing informa-
tion content has been largely advanced and a high-
speed digital line has been becoming popular. This facil-
itates development of videophones that intercommuni-
cate sound signals and video signals (dynamic image) at
the same time. For example, such a videophone is
shown in pages 35 to 42 of “International Standards of
Video Conference System”, that is described in the
December issue of 1990 of “Communication Technol-
ogy” published by Rick Telocom Co. Ltd. The video-
phone makes it possible to talk while seeing an image of
a party.

However, the above device does not to automatically
store video signals from one party in response to call
signals of a telephone, when the other party is out, for
example. Therefore, it is impossible with this device to
confirm pictures after coming home, in case 2 call oc-
curs while a called party is absent.

Then, there has been proposed a device that automat-
ically stores the video signals of the transmitting party
together with the sound signals or a storage start time,
in response to the call signals at the time of absense
(refer to Japanese Laid Open Patent Publication No.
2-119491).

However, with respect to antomatically answering a
phone call when the party is not at home, the above
conventional device starts storing video signals and
sound signals simultaneously with ending of transmis-
sion of a voice message that informs a caller of the
absence of a called party. As such, a transmitting side
(calling party) cannot start storing pictures and
speeches at his or her intention, i.e. whenever desired.

This is because there is no system for sending a re-
quest to start storing from the transmitting side video-
phone to the receiving side (called side) videophone.
Another reason is that, in case the called side receives
the video signals processed by a previous-sample differ-
ence coding method which can lessen information
amouat, it is impossible to decode and play back the
signals if the signals are stored halfway. Here, the previ-
ous-sample difference coding method is a coding
method that encodes one frame of video signals in be-
ginning communication and, thereafter, encodes only
the changed part of the image, i.e. only the differences.

There may be proposed one method in which a re-
ceiving side videophone decodes and stores the re-
ceived video signals, as a technique to solve the latter
problem.

SUMMARY OF THE INVENTION

In view of the above, it is an object of the invention
to provide a videophone that can start storing at a de-
sired time from a transmitting side in case of answering
a phone call during absence of the called party in a
receiving side videophone.

It is another object of the invention to provide a
videophone that can store video and sound signals using
a relatively small amount of storage.
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In accordance with one preferred mode of the inven-
tion, a videophone is provided in which a communicat-
ing means is connected with a communication line to
transmit and receive video signals and sound signals of
a transmitting side and a receiving side. A storage start
commanding means commands a storage start of the
video signals. A video signal processing means continu-
ously decodes the video signals received through the
communicating means. A storing means stores one
frame of video signals encoded by the video signal pro-
cessing means at first, and the video signals received
through the communicating means thereafter, when
there is 2 command to start storing from the storage
start commanding means.

In accordance with another preferred mode of the
invention, there is provided a videophone in which a
communicating means is connected with a communica-
tion line to transmit and receive video signals and sound
signals of a transmitting side and a receiving side. A
storage start commanding means commands a storage
start of the video signals. A video signal processing
means continuously decodes the video signals received
through the communicating means until a storage start
command from the storage start commanding means
occurs, and again encodes the decoded video signals by
one frame at the time of the command. A storing means
stores one frame of video signals encoded by the video
signal processing means at first, and the video signals
received through the communicating means thereafter,
when there is a command the storage start from to
storing commanding means.

In accordance with still another preferred mode of
the invention, there is provided a videophone in which
a communicating means is connected with a communi-
cation line to transmit and receive video signals and
sound signals of a transmitting side and a receiving side.
A video signal processing means continuously decodes
the video signals received through the communicating
means. A start signal detecting means detects a control
signal representing a storage start request from control
signals received through the communicating means in
order to command the storage to start.

Further objects and advantages of the invention will
be apparent from the following description, reference
being had to the accompanying drawings, wherein pre-
ferred embodiments of the invention are clearly shown.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a schematic view showing a whole structure
of a first embodiment of a videophone of the invention.

FIG. 2 is a block diagram for explaining an operation
of a transmitting side videophone in a first embodiment
of the invention.

FIG. 3 is a block diagram for explaining an operation
of a receiving side videophone in a first embodiment of
the invention.

FIG. 4is a flowchart showing an operation of a trans-
mitting side videophone in a first embodiment of the
invention.

FIG. 5 is a flowchart showing an operation of a re-
ceiving side videophone in a first embodiment of the
invention.

FIG. 6 is a block diagram showing a second embodi-
ment of a videophone of the invention.

FIG. 7 is a block diagram showing a change-over
circuit in detail of a second embodiment of a video-
phone of the invention.
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FIG. 8 is a block diagram showing a modification
with a unitary coding circuit, of the inventive video-
phone.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIGS. 1 to 5, wherein like reference
characters designate like or corresponding parts
throughout the several views, a first preferred mode of
the invention, which is embodied in a videophone, will
be described hereafter.

FIG. 1 illustrates schematically an entire structure of
the videophone of the present embodiment.

In the figure, videophones 10A and 10B, respectively
used as a transmitting side and a receiving side, are
connected to each other via a communication line 100.

The videophone 10A, 10B has a CRT display 1A, 1B
for generating images (pictures), a camera 2A, 2B for
capturing images, a ten key 3A, 3B inpuiting keypad
3A, 3B for entering a phone number of a called sub-
scriber, and mode keys 4A, 4B for selecting and setting
various modes. The mode keys 4A, 4B are composed of
a message phone key 40A, 40B, a storage start request
key 41A, 41B, a transmission ending key 42A, 42B, a
playback key 43A, 43B, etc. The message phone key
40A, 40B sets the videophone 10A, 10B in a message
phone mode to record images and speeches while the
called subscriber is not at home. The storage start re-
quest key 41A, 41B directs a timing for recording, at a
receiving side, image emanating from a transmitting
side. The transmission ending key 42A, 42B causes the
videophone to terminate transmission of sound signals
and video signals. The playback key 43A, 43B causes
the videophone to play back the speeches and pictures
recorded in the message phone mode or the like.

FIG. 2 diagrammatically illustrates the transmission
side videophone of the present embodiment wherein
thick solid lines show a flow of the video signals and
thick dotted lines show a flow of a storage start signal.
FIG. 3 diagrammatically illustrates: the receiving side
videophone of the present embodiment wherein thick
solid lines show a flow of the video signals and thick
dotted lines show a flow of the storage start signal.
Since, the block diagrams of FIGS. 2 and 3 incorporate
identical functionality redundant description will be
omitted. As a matter of course, the transmission side
alternately works as the receiving side while the receiv-
ing side acts as the transmission side.

In the FIGS. 2 and 3, the videophone 10A, 10B has a
control circuit 11A, 11B connected respectively with
functional elements to carry out general control. The
videophone 10A, 10B is connected to the communica-
tion line 100 via a communication circuit 12A, 12B as a
communication means.

The videophone 10A, 10B further has a video input
circuit 13A, 13B inputting the video signals from the
camera 2A, 2B (see FIG. 1), and a sound input circuit
14A, 14B, as shown in FIGS. 2 and 3, inputting the
sound signals. The video signals and the sound signals

from the circuits 13A, 13B and 14A, 14B are inputted-

into a coding circuit 15A, 15B, respectively, to be en-
coded. At the transmission side, the video signals and
the sound signals encoded in the circuit 15A, 15B are
sent out to the communication line 100 by the communi-
cation circuit 12A, 12B so as to be transmitted to the
CRT display 1A, 1B of the videophone 10A, 10B of a
called party.
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At the receiving side, the signals of the videophone
10A, 10B of the calling party are inputted into a start
signal detecting circuit 16A, 16B as a storage start di-
recting means through the communication circuit 12A,
12B from the communication line 100. Then, the start
signal detecting circuit 16A, 16B detects a storage start
requesting signal among the received signals and inputs
it into the control circuit 11A, 11B.

A change-over circuit 17A, 17B receives the coded
video and sound signals through the communication
circuit 12A, 12B from the communication line 100. The
change-over circuit 17A, 17B switches a connection of
the communication circuit 12A, 12B selectively to a
decoding circuit 18A, 18B or a storage circuit 19A, 19B
by control of the control circuit 11A, 11B, thereby
inputting the coded signals into any one of the decoding
circuit 18A, 18B and the storage circuit 19A, 19B.

The decoding circuit 18A, 18B, as a video signal
processing means, decodes the received coded signals,
which are supplied from the change-over circuit 17A,
17B. The video and sound signals decoded by the cir-
cuit 18A, 18B are applied to a video display circuit 20A,
20B and a sound output circuit 21A, 21B and played
back thereby.

A coding circuit 224, 22B, as a video signal process-
ing means, encodes the video signals decoded by the
decoding circuit 18A, 18B by control of the control
circuit 11A, 11B and inputs them into the storage circuit
19A, 19B. The storage circuit 19A, 19B is arranged
inside or outside the apparatus, and constitutes a storage
means that stores the video signals encoded by the cod-
ing circuit 22A, 22B or the video signals and the sound
signals received through the communication circuit
12A, 12B.

An operation circuit 23A, 23B is connected with the
control circuit 11A, 11B. The operation circuit 23A,
23B has a variety of operator keys, as shown in FIG. 1:
the message phone key 40A, 40B for commanding the
videophone 10A, 10B to set itself to assume the video-
phone 10A, 10B into an automatic answering mode, the
storage start request key 41A, 41B for commanding the
videophone to start a storage operation, the transmis-
sion ending key 42A, 42B for commanding the video-
phone to terminate a transmission, the playback key
43A, 43B for commanding the videophone to play back
the recorded speeches and images, etc.

Referring to FIGS. 4 and 5, a receiving and storing
operation of the video signals and the sound signals in
an automatic answering mode will be described hereaf-
ter in case of communicating between the videophones
10A and 10B of the same structure. The videophone
10A is the transmitting side and the videophone 10B is
the receiving side in the following description.

FIG. 4 is a flowchart of the transmitting operation of
the present embodiment. FIG. 5 is a flowchart of the
receiving operation. These programs are called during
executing a main program (not shown). To facilitate
understanding, the reader should simultaneously refer
to FIGS. 1-5 throughout the following discussion.

When the message phone key 40B arranged in the
operation circuit 23B is pushed down, the receiving side
control circuit lib enters into an automatic answering
mode for automatically answering a phone call. Then,
the control circuit 11B starts monitoring a phone call by
use of the communication circuit 12B (STEP S200).

On the other hand, when a phone number of the
called party is inputted so as to make the one video-
phone 10A the transmitting side, the transmitting side















