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1. A ;fide'o tele,phro.ﬁe for exchanging image data, voice data and
user data through digital communication lines in real time,
comprising:

(a) a communication controller for controlling communication of
an image data, a voice data and a user data, which are multiplexed,
through the digital communication lines;

(b) a multiplex separator for separating a multiplexed image
data, a voice data and a user data which are to be transmitted and
received by said communication controller:

(c) an image CODEC for decoding an image data, which are
separated by said multiplex separator, into an image signal and for
coding an input image signal into image data and transmitting an
image data to said multiplex separator;

(d) a camera for outputting an image signal, which is taken by

said camera, to said image CODEC as an image signal to be coded:;
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(e) a display for displaying an imcge represented by an image
signal which is decoded by said image CODEC;

(f) a voice communication controller for decoding a voice data,
which are separated by said multiplex separator, into a voice signal
and for coding an input voice signal into voice data and transmitting
a voice data to said multiplex separator;

(g) a handset having a speaker for outputting a voice
represented by an voice signal which is decoded by said voice
communication controller, and a microphone for transmitting the

voice signal, which is produced by said microphone, to said voice
communication controller as the voice signal to be coded;
(h) a power supply unit for receiving a supply of power from an external source
and distributing the power to various parts;
(i) a key input unit having a plurality of keys; and
(i) a control unit for controlling, in response to a key input from said key input
unit, allocation of transmission rates of the image data, the voice data and the user data

which are separated by said multiplex separator.
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INVENTION TITLE:
.:_::: Video telephone
5"“' The following S~tatement is a full description of this invention, including the best method
RILLN of performing it known to me/us:-
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BACKGROUND OF THE INVENTION

5 1. Field of the Invention
This invention relates to a color motion-picture video telephone
for communication of voice, image and other data in real time

through a digital communication network.

10 2. Description of the Related Art
ST A color motion-picture video telephone is currently known
*esee” which has a unitary structure composed of: a handset for
communication of voice; a voice COBEC, a camera, a display and an
image CODEC for communication of an image; and a communication
15 controller for controlling such communications. In such a
. . conventional television telephone, a single camera is tiltable
tity between a normal horizontal position in which it can shoot the

speaker in front of the telephone and a tilted position in which it can

eeee, shoot a picture or a piece of writing placed on a desk or the like.
20 This prior art is exemplified by the collection of lectures and
' papers, (Volume 7) D-419, D-420, D-421, D-422, D-423 and D-424,

presented at the National Spring Meeting of the Japanese Electric
Information Communication Society.
Related Japanese applications by the present common assignee
25 are, for example, Japanese Patent Application No. HEI 3-25987 for

the structure of a video telephone and Japanese Patent Application
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No. HEI 3-25991 for the operation of a video telephone.

The conventional video telephone is disadvantageous in that the speaker must hold
the handset in one hand for voice communication and that the camera has only a limited
range of shooting. When shooting a picture or writing, the camera itself cuts off
illumination of an interior lamp to throw a shadow over the picture or writing.
Consequently there has been a requirement for a more convenient video telephone

equipped with a wider variety of functions.
SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a video telephone for
exchanging image data, voice data and user data through digital communication lines in
real time, comprising:

(a) a communication controller for controlling communication of an image data,
a voice data and a user data, which are multiplexed, through the digital communication
lines;

(b) a multiplex separator for separating a multiplexed image data, a voice data and
a user data which are to be transmitted and received by said communication controller;

(c) an image CODEC for decoding an image data, which are separated by said
multiplex separator, into an image signal and for coding an input image signal into image
data and transmitting an image data to said multiplex separator;

(d) a camera for outputting an image signal, which is taken by said camera, to
said image CODEC as an image signal to be coded; ‘

(¢) a display for displaying an image represented by an image signal which is
decoded by said image CODEC;

() a voice communication controller for decoding a voice data, which are
separated by said multiplex separator, into a voice signal and for coding an input voice
signal into voice data and transmitting a voice data to said multiplex separator;

(2) a handset having a speaker for outputting a voice represented by an voice
signal which is decoded by said voice communication controller, and a microphone for
transmitting the voice signal, which is produced by said microphone, to said voice

communication controller as the voice signal to be coded;

931018;p:\operidh,hitach04.com,2
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(h) a power supply unit for receiving a supply of power from an external source
and distributing the power to various parts;
(1) a key input unit having a plurality of keys; and
(i) a control unit for controlling, in response to a key input from said key input
5 unit, allocation of transmission rates of the image data, the voice data and the user data

‘which are separated by said multiplex separator.

In another aspect, there is provided a video telephone for exchanging image data,
voice data and user data through digital communication lines in real time, comprising:
10 (a) a communication controller for controlling communication of the image data,
the voice data and the user data, which are multiplexed, through the digital
communication lines;
(b) a multiplex separator for separating the multiplexed image data, the voice data

and the user data which are to be transmitted and received by said communication

f:.,: :. 15 controller;

; ':::: (c) an image CODEC for decoding the image data, which are separated by said
E:E.:: multiplex separator, into an image signal and for coding an input image signal into image
::::‘; data and transmitting the image data to said multiplex separator;

- (d) a camera for producing and outputting the image signal, to said image CODEC
EATIY 20 as the image signal to be coded,; _

;"5:; (e) a display for displaying an image represented by the image signal which is
e decoded by said image CODEC; )
.;:::: (f) a voice communication controller for decoding the voice data, which are
e separated by said multiplex separator, into a voice signal and for coding an input voice

25 signal into voice data and transmitting the voice data to said multiplex separator;

In another aspect, there is provided a video telephone system comprising:
(D) a video telephone for exchanging image data, voice data and user data through
digital communication lines in real time, said video telephone including (a) a
30 communication controller for controlling communication of the image data, the voice data
and the user data, which are multiplexed, through the digital communication lines, (b) a

multiplex separator for multiplex-separating the image data, the voice data and the user

931018, p\oper\dh hitachO4.com,3
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data which are to be transmitted and received by said communication controller, (c) an
image CODEC for decoding the image data, which are separated by said multiplex
separator, into an image signal and for coding an input image signal into image data and
transmitting the image data to said muitiplex separator, (d) a camera for producing and

5 outputting the image signal to said image CODEC as the image signal to be coded, (e)
a display for displaying an image represented by the image signal which is decoded by
said image CODEC, (f) a voice communication controller for decoding the voice data,
which are separated by said multiplex separator, into a voice signal and for coding an
input voice signal into voice data and transmitting the voice data to said multiplex

10 separator as the voice signal to be coded, (g) a handset for transmitting and outputting
a voice according to the voice signal decoded by said voice communicarion controller and

for transmitting the thus produbed voice signal to said voice communication controller

as the voice signal to be coded, (h) a speaker for outputting a voice according to the
voice signal decoded by said voice communication controller, (i) a microphone for

15 producing and transmitting a voice signal to said voice communication controller as the

;':::. voice signal to be coded, () a first audio switch for outputting to said voice
' .’ communication controller the voice signal produced in said handset or the voice signal
RN produced by said microphone, (k) a second audio switch for outputting the voice signal

from. said voice communication controller to said handset or said speaker, (1) a power

e, 20 supply unit for receiving a supply of power from an external source and for distributing

;"E:’: the power to various parts, (m) a key input unit having a plurality of keys, and (n) a

::“, control unit for controlling, in response to a key input from said key input unit, allocation

_ ‘.:: of transmission rates of the image data, the voice data and the user data which are
‘ :\:;:: : separati:d by said multiplex separator;

syeeed 25 (IT) an external camera connected to an image input terminal of said video

telephone; and
(III) a camera controller connected to a camera control terminal of said video
telephone for controlling panning, tilting, zooming and focusing operations of said
external camera.
30
ix another aspect, there is provided a video telephone for exchanging image data,

voice data and user data through digital communication lines in real time,

931018,p\oper\dh, hitach04.com,30
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comprising:

(D a mainframe-and-display unit including (a) a communication controller for
controlling communication of the image data, the voice data and the user data, which are
multiplexed, through the digital communication lines, (b) a multiplex separator for
multiplex-separating the image data, the voice data and the user data which are to be
transmitted and received by said communication controller, (¢) an image CODEC for
decoding the image data, which are separated by said multiplex separator, into an image
signal and for coding an input image signal into image data and transmitting the image
data to said multiplex separator, (d) a voice communication controller for decoding the
voice data, which are separated by said multiplex separator, into a voice signal and for
coding an input voice signal into voice data and transmitting the voice data to said
multiplex separator, (e) a speaker for outputting a voice according to the voice signal
decoded by said voice communication controller, (f) a microphone for producing and
transmitting the voice signal to said voice communication controller as the voice signal
to be coded, (g) a first audio switch for outputting to said voice communication controller
the voice signal produced in said handset or the voice signal produced by said
microphone, (h) a second audio switch for outputting the voice signal from said voice
communication controller to said handset or said speaker, (i} a power supply unit for
receiving a supply of power from an external source and for distributing the power to
various parts, (j) a Key input unit having a plurality of keys, (k) a control unit for
controlling, in response to a key input from said key input unit, allocation of transmission
rates of the image data, the voice data and the user data which are separated by said
multiplex separator, and (1) a display for displaying an image represented by the image
signal which is decoded by said image CODEC; and

(I) a camera unit including (m) a camera for producing and outputting an image
signal to said image CODEC as the image signal to be coded and (n) a lamp for
illuminating a subject to be taken by said camera, said camera unit being angularly

movably connected to said mainframe-and—-display unit.
In another aspect, there is provided a video telephone for exchanging image data,

voice data and user data through digital communication lines in real time, comprising:

(I) a mainframe-and-display unit including (a) a communication controller for

931018, popeiidh, hitachO4.com 3
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controlling communication of the image data, the voice data and the user data, which are
multiplexed, through the digital communication lines, (b) a multiplex separator for
multiplex—separating the image data, the voice data and the user data which are to be
transmitted and received by said communication controller, (c) an image CODEC for

5 decoding the image data, which are separated by said multiplex separator, into an image
signal and for coding an input image signal into image data and transmitting the image
data to said multiplex separator, (d) a voice communication controller for decoding the
voice data, which are separated by said multiplex separator, into a voice signal and for
coding an input voice signal into voice data and transmitting the voice data to said

10 multiplex separator, (¢) a speaker for outputting a voice according to the voice signal
decoded by said voice communication controller, (f) a microphone for producing and
transmitting a voice signal to said voice communication controller as the voice signal to

be coded, (g) a first audio switch for outputting to said voice communication controller

the voice signal produced in said handset or the voice signal produced by said

.f 15 microphone, (h) a second audio switch for outputting the voice signal from said voice
':::: communication controller to said handset or said speaker, (i) a power supply unit for
:i.!; receiving a supply of power frora an external source and for distributing the power to
:::::3 various parts, (j) a key input unit having a plurality of keys, (k) a control unit for
) controlling, in response to a key input from said key input unit, allocation of transmission
ey 20 rates of the image data, the voice data and the user data which are separated by said
::3:: multiplex separator, and (1) a display for displaying an image represented by the image
T signal which is decoded by said image CODEC; and
sgreed (ID) a camera unit accommodating a camera, which is connected to said image
N CODEC by a cable, for outputting the image signal, which is taken by said camera, to
et 25 said image CODEC as the image signal to be coded, said camera unit being detachably

connected with said mainframe-and-display unit.

In another aspect, there is provided a video telephone for exchanging image data,

voice data and user data through digital communication lines in real time, comprising:

30 (I) a mainframe~and-display unit including (a) a communication controller for
controlling communication of the image data, the voice data and the user data, which are

multiplexed, through the digital communication lines, (b) a multiplex separator for

931018, p\operdh, hitachG4.com, 4
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multiplex—separating the image data, the voice data and the user data which are to be
tra~.mitted and reccived by said communication controller, (¢) an image CODEC for
decoding the image data, which are separated by said multiplex separator, into an image
signal and for coding an input image signal into image data and transmitting the image
data to said multiplex separator, (d) a voice communication controller for decoding the
voice data, which are separated by said multiplex separator, into a voice signal and for
coding an input voice signal into voice data and transmitting the voice data to said
multiplex separator, (¢) a speaker for outputting a voice according to the voice signal
decoded by said voice communication controller, (f) a microphone for producing and
transmitting a voice signal to said voice communication controller as the voice signal to
be coded, (g) a first audio switch for outputting to said voice communication controller
the voice signal produced in said handset or the voice signal produced by said
microphone, (h) a second audio switch for outputting the voice signal from said voice
communication controller to said handset or said speaker, (i) a power supply unit for
receiving a supply of power from an external source and for distributing the power to
various parts, (j) a key input unit having a plurality of keys, (k) a control unit for
controlling, in response to a key input from said key input unit, allocation of transmission
rates of the image data, the voice data and the user data which are separated by said
multiplex separator, and (I) a display for displaying an image represented by the image
signal which is decoded by said image CODEC; and

(Il)  acamera unit accommodating a camera, which is connected to said image
CODEC by a cable, for outputting the image signal, which is taken by said camera, to
said image CODEC as the image signal to be coded, said camera being slidably mounted
in said camera unit, said camera unit beiirg slidably attachéd to said mainframe-and-

display unit.

In another aspect, there is provided a video telephone system comprising a video
telephone for exchanging image data, voice data and user data through digital
communication lines in real time, and a vidco tape recorder,

wherein said video telephone includes (a) a communication controlling
communication of the image data, the voice data and the user data, which are

multiplexed, through the digital communication lines, (b’ a multiplex separator for

931018.poperidh, hitachO4d .coan 4
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multiplex-separating the image data, the voice data and the user data which are to be
transmitted and received by said communication controller, (¢} an image CODEC for
decoding the image data, which are separated by said multiplex separator, into an image
signal and for coding an input image signal into image data and transmitting the image

S data to said multiplex separator, (d) a camera for producing and outputting an image
signal to said image CODEC as the image signal to be coded, (¢) a display for displaying

an image represented by the image signal which is decoded by said image CODEC, (f)

a voice communication controller for decoding the voice data, which are separated by
said multiplex separator, into a voice signal and for coding an input voice signal into

1G  voice data and transmitting the voice data to said multiplex separator as the voice signal
to be coded, (g) a handset for outputting a voice according to the voice signal decoded

by said voice communication coniroller and for transmitting the thus produced voice
signal to said voice communication controller as the voice signal to be coded, (h) a

speaker for outputting a voice according to the voice signal decoded by said voice

.....f 15 communication controller, (i) a microphone for producing and transmitting a voice signal
..: to said voice communication controller as the voice signal to be coded, (j) a first audio
""; switch for outputting to said voice communication controller the voice signal taken said
: handset or the voice signal taken by said microphone, (k) a second audio switch for

) outputting the voice signal from said voice communication controller to said handset or
ety 20 said speaker, () a power supply unit for receiving a supply of power from an external
i source and for distributing the power to various parts, {m) a key input unit having a

: plurality of keys, (n) 2 control unit for controlling, in response to a key input from said
egeesl key input unit, allocation of transmission rates of the image data, the voice data and the
: user data which are separated by said multiplex separator, (0) a memory for storing the

25 image data, and (p) a VIR control signal terminal for outputting a VIR control signal
instru¢ting an action of said video tape recorder by said control unit;
wherein said video tape recorder is connected to said image output terminal, said
voice output terminal and said VTR control signal terminal; and
wherein for incoming data caretaker image recording is designated by a key of
30 said key input unit, said control unit of said video telephone reads the image data from
said memory to send the same image data to said multiplex separator, outputs the input

image signal and the voice signal respectively to said image output terminal and said

931018 p\oper’'dh, kitachD4 com, 4
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voice output terminal, and outputs to said VTR control signal terminal a VTR control

signal instructing picture and voice recording actions.

In another aspect, there is provided a video telephone which is adapted to be
connected to a digital communication network for a local power supply and which
exchanges image datz, voice data and user data in real time through digital
communication lines provided by the digital communication network, said video
telephone comprising:

(a) a communication controller for controlling communication of the image data,
the voice data and the user data, which are multiplexed, through the digital
communication lines;

(b) a multiplex separator for multiplex—separating the image data, the voice data
and the user data which are to be transmitted and received by said communication
controller;

(c) an image CODEC for decoding the image data, which are separated by said
multiplex separator, into an image signal and for coding an input image signal into image
data and transmitting the image data to said multiplex separator;

(d) a camera for producing and outputting an image signal to said image CODEC
as the image signal to be coded;

{c) a display for displaying an imiage represented by the image signal which is
decoded by said image CODEC;

(f) a voice communication controller for decoding the voice data, which are
separated by said multiplex separator, into a voice signal and for coding an input voice
signal into voice data and transmitting the voice data to said multiplex separator;

(g) a handset having a speaker for outputting a voice represented by the voice
signal which is decoded by said voice communication controller, and @ microphone for
preducing and transmitting a voice signal to said voice communication controller as the
voice signal to be coded;

(h) a power supply unit for receiving a supply of power from an external source
and distributing the power to various parts, said power supply unit including a voltage
convericr for converting a voltage of the local power supply into an intefnal voltage to

be used in the video telephone, a detector for detecting an interruption of the supply of

931018,popei\di, hitachO4.com 4
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power from said external source, and a power distributor for distributing, if said detector
detects interruption of the supply of power, to the various parts except at least said
camera, said display and said image CODEC the power whose voltage is converted by
said power converter;

(i) a key input unit having a plurality of keys; and

i) a control unit for controlling, in response to a key input from said key input
unit, allocation of transniission rates of the image data, the voice data and the user data

which are separated by said multiplex separator.

" In another ésPcct, there is provided . video telephone which is adapted to be
connected to a digital communication network for a local power supply and which
exchanges image data, voice data and user data in real time through digital

communication lines proyided by the digital communication network, said video

. telephone comprising:

(@a commumcatxon coniroller for controllmg communication of the image data,
the voice data and the user data, whlch are multlplexed through the digital
commumcatlon Imes, o !

‘ ®a multiplex separator for ﬁultiplcx—scpaiéting the image data, the voice data

and the user data which are to be transmitted and received by said communication

" controller;

(c) an image CODEC for decoding the image data, which are separated by said
multiplex separator, into an image signal and for coding an input image signal into image
data and transmitting the image data to said multiplex separator;

. (d) a camera forpro&nc'ing and outputting an image signal to said image CODEC
as the image signal to be coded; |

(e) a display for displaying an image represented by the image signal which is
decoded by said image CODEC; |

(f) a voice communication controller for decoding the voice data, which are
separated by said multiplex separator, into a voice signal and for coding an input voice
signal into voice data and transmitting the voice data to said multiplex separator;

(g) a handset having a speaker for outputting a voice represented by the voice

}?R?gignai which is decoded by said voice communication controller, and a microphone for
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producing and transmitting a voice signal to said voice communication controller as the
voice signal to be coded;

(h) a power supply unit for receiving a supply of power from an external source
and distributing the power to various parts, said power supply unit including a charger
for charging the power supplied from the local power supply, a detector for detecting the
interruption of the supply of power from said external source, and a power distributor for
distributing, if said detector detects the interruption of the supply of the power, to the
various parts the power charged by said charger;

(i) a key input unit having a plurnlity of keys; and

() a control unit for controlling, in response to a key input from said key input
unit, allocation éf transmission rates of the image data, the voice data and the user data

which are séparated by said maultiplex Scparntor.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. lisa blt)ck,diagram ofa yiﬂeo,’tc‘lephonc according to one embodiment of
this invention; | IR '
FIG.2isa perspegtxve vxew ‘of the video telephone of FIG. 1;
FXG 3 shows the vxdeo telephone of FIG. 2 thh a camera unit having been

removed ]
'FIG. 4i isa perspectxvc view showmg how various connectors are arranged on thc

" rear surface of the wdeo telephone;

FIG 5 sh0ws ke arrangement nf keys ofa key panel unit on the video telephone;

,FIG. 6 shows a system in which an external camera is connected to a video
telephone; N -

FIG. 7 shows a vid-o telephone to Which, an external video tape recorder is
cennected; , |

FIG. 8 is a diagram showing the sequence of caretaker image recording; and

FIG. 9 is a block diagram showing a video telephone with which voice

communication is possible even when there is an interruption of the power supply.

DETAILED DESCRIPTION

.
K‘f’{ W
S <
\..9/ 931018, poper\dh,hitachO4:com,4
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The principles of this invention are particularly useful when
embodied in a video telephone such as shown in FIG. 1.

In FIG. 1, reference numeral 2la designates a camera; 21b, a

display; 21c, a camera lamp; 21~," a camera-and-display unit including

the camera 2la, the display 21b and the lamp 2lc; and 22, an image

The image CODEC 22 includes a character  superimposing circuit
22a, a video swi;c.tiihg circuit 22b, an image output circuit 22¢, a
display processing circuit for controlling the display mode of the
display screen, an image input circuit 22e, an image decoding circuit
22f for reproducing a picture signal from a received digital image
signal, and an image encoding circuit 22g for converting a picture
signal, which is outputted by the image input circuit 22e, into a‘
digital signal for communication control described below.

Further, reference numeral 23 designates a key panel unit ‘which
includes an LED display control circuit 23a, a video-telephone-
function key control circuit 23b, and a dial key control circuit 23c,
Designated by 23d is a FAX key for controlling facsimile
transmission.

Numeral 24 designates a communication controller which
includes a signal-multiplex-separation control circuit 24a, an ISDN-
user-network interface control circuit 24b, a microprocessor 24c for
controlling various parts of the video telephone, a voice
communication control circuit 24d, a hold-function control circuit

24e, a timer circuit 24f, a speaker 24g, a sounder 24h for generating
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a particular sound, and an analog switch circuit 24i. The
communication controller 24 also includes a hands-free control
circuit 24j, a built-in microphone 24k, an analog-to-digital converter

circuit 241 for the facsimile interface, an analog level converter

. circuit 24m for the facsimile interface, and an interface circuit 24n

for camera control.

Numeral 25 designates a power supply unit for inputting a
=cbm'mercial supply of power from an external source via a
commercial power supply plug 20 to supply a constant voltage to
the camera-and-display wunit 21, the image CODEC 22 and the
.communication controller 24.

Numeral 26 designates a handset connected to a mainframe of
the telephone by a cable.

Numeral 27 designates an ISDN-user-network interface terminal;
28a, a camera-control-signal input/output terminal; 28b, a serial-
data input/output terminal; 28c, a facsimile terminal; 29a, a voice
“input terminal; 29b, a vbice output terminal; 29¢, an external
microphone input terminal; 29b, an image input terminal; and 29e,
an image output terminal. These terminals are input/output
connectors provided on the rear surface of the mainframe of the
teléﬁhonei

In the image CODEC 13, the image processing devices may be
contained on a single sheet (¢.g., A4 size) of image CODEC substrate
by integrating each of the image encoding circuit 22g and the image
decoding circuit 22f on a single very small semiconductor chip. In

the communication controller 24, all parts except the speaker 24g
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and the microphone 24k may be contained on a single sheet (e.g., A4
size) of communication controller substrate by integrating the ISDN-
user-network interface control circuit 24b and the voice
communication control circuit 24d on a single very small
semiconductor chip and also integrating the signal-multiplex-
separation control circuit 24, etc. on a single very small

semiconductor chip. The speaker 24g and the microphone 24k are

~ directly attached to a mainframe 19 of the telephone. Thus the

power suﬁply unit‘,‘t}heﬁ two circuit substrates, the key panel unit 23
and  the féamera-énq;diéplay unit 21 as well as cables connecting
these units are c,on,tai-nc,df' within the telephone, résulting in a unitary
compact video telephone. =

FIG. 2 shows the structure ;of E;hg video telephone.

In FiG-. 2, reference nﬁmerfavlsﬁzf?l@fb and 12a respectively
des,i-g:iatj;e‘ the ;displ'-éy and the c¢amera, both at the head or top of an
KL-shaped body. 13 deénignatesl'the irhagé CODEC 22 containing the
image CODEC substrate, occupying the neck or vertical support
portion of the L;«shaped body. 18 designates a mainframe containing
the comﬁmnica’ticn controller 24, the key panel unit 23, the power
suﬁply unit ‘25, thé built-in speaker 24g and the built-in microphone
24k, occupying the bottom or base portion of the L-shaped body.
The key panel unit 23 is equipped with telephone-function keys,
video telephone control keys and indicator lamps. 26 designates the
handset. Also the mainframe 18 is equipped with external
input/output terminals, as described below.

Systematically, the image CODEC 13 is located between the
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camera 2la, the camera-and-display unit 21b and the
communication control system, which includes the signal-multiplex-
separation control circuit 24a, the ISDN-user-network interface
control circuit 24b. Therefore it is possible-to simplify the wiring
between the subStr,ates and hence to realize a compactly unitized
video telephone. Further, since air flows from the lower side to the
upper side of the Lvertical‘ substrate, the image CODEC 13 will have an
increased heat radiation.

The camera 12a contains an auto-focusing compact color camera
21a and a lamp 2lc, and is accommodated in a camera holder 12d°
angularly movably attached to the display 21b. The camera holder
12d is angularly movable between a normal horizontal position
shown in FIG. 1, and a tilted position in which the camera 2la can
shoot downwardly. Mounted on the camera holder 12d or the
display 21b is a switbhf that will be turned on in response to the
angular movement of the camera holder 12d over a predetermined
angle with respect to the display 21b, While this switch is on, the
microprocessor 24c controls the lamp 2lc to be illuminated. The
microprocessor 24c controls the lamp 2lc to turn on/off according to
a predetermined key input on the key panel unit 23.

At the joint of the camera holder 12d and the camera 12a, the
camera holder 12d has a resilient mold complemientary in shape to
the joint end of the camera 12a so that the camera 12a can be
attached to the camera holder 12d by being pressed into the camera
holder 12d. Optionally the camera 12a may be removed from the

camera holder 12d. For vertical fine adjustments, the camera 12a
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may be vertically slidable over a predetermined distance with
respect to the camera holder 12d. Further the camera 21a may be
slidahle with respect to the carhera 12a longitudinally along a
shooting slot of the camera 12a. The c‘ame_ra 12a is connected to the
mainframe 18 by a sef cable of necessary signal lines and a power
supply line. In FIG. 2, fefcrence numeral 12c designates a switch for
SWi‘tChiné over between automatic iris and manuzil iris of the camera
21a, and 12b demgnates a fader type switch for illumination
inteénsity adjustment )

FIG. 3 shows the camera 12a havmg been removed from the

camera holder 12d in thlS posmon ‘the camera 2la can shoot in any

. desxred dxrectxon

. FIG. 4 shows various kmds of mput/output terminals provided
on the rear surface of the televmon telephone

-~ In FIG. 4 reference numeral 72 demgnates a commercial power

- supply cord for 1ntroduc1ng an AC 1C0 V commerc1al power supply

~ from an external source. The power supply is switched on and off by

a power supply switch 71. The ISDN-user-network interface
terminal 27 is a communication interface normally connected with a
dedicated cord. To the voice input terminal 29a, a voice signal (such
as of that from a tape recorder) may be inputted via a dedicated
cord. To the voice output terminal 29b, an external speaker or the
like is conneeted via a dedicated cord to generate received speech.
To the image input terminal 29d, an image signal (such as a
television image signal or an external camera image signal) may be

inputted via a dedicated cord. To the image output terminal 29, a
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television receiver or the like may be connected via a dedicated cord
to output a received image. To the serial-data input/output terminal
28b, a cable with an RS-232C interface connector may be connected
to perform serial-digital-data transfer with, for example, a personal
computer. To the camera-control-signal input/output terminal 28a, a
cable with a dedicated digital interface connector may be connected
to control and operate cooperatively with an external camera
controﬁller.

If an external microphone is connected to the external
micrqphbne input terminal 29c, it is automatically switched over
from inputting a voice signal via the built-in microphene to
inputting a voice signal via the external microphone. To the facsimile
terminal 28c, an external facsimile may be connected.

With the video telephone according to this embodiment, since all
of the external inputfoutput interfaces are provided on the rear
surface of the mainframe, various wiring cords connected with
various external equipments can be grouped together to realize an
expanded system with tidy wiring.

'FIG. 5 shows the arrangement of keys on the key panel unit 23.

As shown in FIG. 5, a telephcne-function key group 81, a video-
telephone-control-function key group 82 and a dial key group 83
are arranged $o as to occupy the respective three sections.

In the video telephone control function keys 81, LEDs are
provided on the respective distal key heads of five function keys for
indicating whether the voice-switching function (A-SW), the image-

switching function (V-SW), the picture-quality-switching (high-
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picture-quality) function, the hands-free function and the camera
function are set respectively. Therefore the user can easily ascertain
the status of each function.
A power supply indication lamp 84 is turned on if the power
5 supply switch 71 is switched on, and is turned off if the power
supply switch 71 is switched o[ff\or if 7t:he power supply from an
external source is cut off. An <indicafioh lamp 85 starts flashing
simultaneously with the output of a call sound. The speaker key is
“used. in operatfing;. the hénds}-free“function of the telephone-function
10 \ key group 81. ‘ |

- The operation of the video ;teiephénze according to this

.o = ,
:f.::i 7 embodiment will now- be described.
5:;::: As shown in FIG. 1, the ISDN-user-network interface control
EEE:; circuit 24b is eciui"pp’edf with output/input signal terminals for the
R 15  inpui/output terminals, which cmréspond to 2B channels of the

| IS’bN-user-netw@rk interface, of the Vs'ig‘nal-multiplexeseparation
'E:;‘% control circuit 24a, and the ISDN-user-network interface
- input/éutput terminal 27. The ISDN-user-network interface control

circuit 24b inputs a 2B-channel digital signal containing voice, image

oo 20 and data signals that are multiplexed by the signal-multiplex-

, stee sepdration control circuit 24a, multiplexes this inputted signal with a
K1 20N 3 . ) )
e ok D-channel (16 kbps) signal, which is a communication line control

signal, generates a signal equivalent to 2B plus D channels of the
ISDN base interface and outputs this signal to the network. The
25 ISDN-user-network interface control circuit 24b also inputs a signal

equivalent to 2B plus D channels from the network, and separates a
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signal equivalent to 2B channel and outputs the separated signal to
the signal-multiplex-separation control circuit 24a. Calling the
destination terminal in order to be connected via the network, and
controlling communication to connect with and disconnect from the
destination terminal, are pgrforme'd by the ISDN-user-network
interface control circuit 24b,

The signal-multiplex-separation control circuit 24a has digital
signal input/output functions for voice, image and data systems and
multiplexes the digital signals of these three systems, i.e., the image
inputted from the image encod’ingv circuit 22g, the voice inputted
from the voice ¢communication control circuit 24d, and the data
inputted from the microprocessor 24c, the camera control interface
circuit 24n or the analog-to-digital converter circuit 241, and sends
them to the ISDN-user-network interface control circuit 24b as the
digital signal equivaleht to 2B (2X64 kbps) channels. The ISDN-user-
network interface control circuit 24b separates the received 2B-
channel digital signal into digital signals of the three systems and
outpuis the image to the image decoding circuit 22f, the voice to the
voice communication control circuit 24d and the data to the
microprocessor 24c, the camera control interface circuit 24n or the
analog-to-digital converter circuit 241.

In this embodiment, the total signal transmission speeds of the
individual systems can be set optionally to a value equivalent to 2B
channels, i.e. below 128 kbps; that is, bidirectional multiplex
communication control by an arbitrary combination including the

voice signal transmission speed of 56 kbps, the image signal
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transmission speed of 64 kbps and the data signal transmission
speed of 8 kbps can be performed. The communication control is
performed by the transmission method according to CCITT
recommendations H. 221 and H. 242. The microprocessor 24c
receives the setting of the signal transmission speeds of the
individual systems by a special key input or a combination of key
inputs from various kinds of keys of FIG. 5 and controls the signal-
multiplex-separation control circuit 24a. To select the facsimile
input/output connected to the facsimile input terminal as the data,
the setting of the signal transmission speed is received by
depressing the FAX key. Alternatively the setting of the signal
transmission speed of each system may be received by indicating a
predetermined menu on the display and depressing a menu key to
make a key input corresponding to the menu. ,

Upon receipt of control by the microprocessor 24c, the signal-
multipfex-separation control circuit 24a controls the function of the

image CODEC 22, the lighting function of the LED indication control

circuit 23a, the switching function of the video switching circuit 22b

and the switching‘function of the analog, switch circuit 24i.

The microprocessor 24¢, which has a program connected in a
memory, performs the function control of the image CODEC 22 via
the signal-multiplex-separation control circuit 24a, the input/output
control of the key panel unit 23 and the hardware control such as
setting and maintaining the three-system multiplex-separation
control of voice, image and data as well as the man-machine

interface control such as message output to the display screen.
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The timer circuit 24f is a circuit for outputting data about the
current data and time, notifying the microprocessor 24¢ of
parameters indicating the time and indicating the curr‘eht time and
communication time period.

The operation of various parts of the image system will now be
described.

The color image signal obtained by the camera 2la is outputted
to the video switching circuit 22b. As controlled by the
microprocessor 24c, the video switching circuit 22b selects an
external image input signal or an image signal of the character
superimposing circuit 22a and outputs the selected signal to the
image input circuit 22e. The image input circuit 22e distributes the
output signal of the video. éwitc‘hir’xg circuit 22b to an display
processing circuit 22d anrd,' the image encoding circuit 22g. The image
signal inputted to the image encoding circuit 22g is encoded into a
digital image signal compressed to the data transmission speed
suitable for the transmission band of the transmission lines
according to CCITT recommendation H. 261 and outputs the digital
image signal to the signai-multip!ex-separation control circuit 24a.

Thus the camera image signal or the external image .input signal
can be éelec,ted and can be sent to the ISDN-user-network interface
as the digital image signal.

The digital image signal outputted from the image-signal-system
output terminal of the signal-multiplex-separation control circuit
24a is decoded into an analog image signal according to CCITT

recommendation H. 261 by the mmage decoding circuit 22f, and the
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analog image signal is then outputted to the image output circuit
22c.

Also the display processing circuit 22d conver:s the image signal
(transmitted image signal) outputted from the image input circuit
22¢ into a mirror image or a point-symmetrical image which is
inverted by 180 degrees and outputs the converied image signal to
the Vimage”output circuit 22¢. Under the control of the
microprocessor 24c, the display processing circuit 22d selects a
miner screen display mode or a normal whole screen display mode.

The image output circuit 22c inputs the image signal, which is

~ outputted from the image decoding circuit 22f, and outputs the

image signal to the character superimposing circuit 22a under the
control of the microprocessor 24c. The image output circuit 22¢ also
selects a miner screen display or a normal whole screen display.

The image to be outputted on the miner screen section is an
output signal of the display processing circuit 22d.

The character superimposing circuit 22a inputs the image signal,
which is outputted from the image output circuit 22c, and outputs |
the image signal to display it on the screen of the display 21b. The
character superimposing circuit 22a also superimposes, for example,
a registered graphic or a character over the output image signal of
the image output circuit 22c to display the resulting signal on the
display screen.

It is thereby possible to display the motion picture on the
display screen by decoding the received digital image signals to

teproduce it as analog image signals., Thus it is possible to monitor or
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display the graphics or characters on the partial screen.

The operation of various parts of the sound system will now be

described.

The voice communication control circuit 24d inputs the voice
signal from the signal-multiplex-separation control circuit 24a,
decodes the analog voice signal, outputs the decoded voice signal to
the analog switch circuit 24i, then encodes the analog voice signal, -
which is inputted from the analog switch circuit 24i, into the digital
voice signal and outputs the digital voice signal to the signal-
multiplcx-separétion control circuit 24a. When it sets a hold status
during communication, the hold-function control circuit 24e outputs
a hold sound te the source-side handset or the destination-side
handset. The sounder 24h generates a call sound.

In response to depression of the voice switch-over key on the
key panel, the analog switch circuit 24i is controlled by the
microprocessor 24c. According to the control of the microprocessor
24c¢, the analog switch circuit 24i selects the voice signal or the
external voice input signal to be sent as the signal source to be
outputted to the voice communication control circuit 24d.

In response to the depression of tlie speaker key on the key
panel, the hands-free control circuit 24j is controlled the
microprocessor 24c. According to the control of the microprocessor
24c, the hands-free control circuit 24j selects the voice input/output
path according to the built-in microphone 24k and the speaker 24g
instead of the handset 26. If the voice input/output path according

to the built-in microphone 24k and the speaker 24g is selected, the
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hands-free control circuit 24j compares the input signal of the built-
in microphone 24k in level with the output signal of the speaker 24g
and allows the higher-level signal to pass and cuts off the lower-
level signal. It is therefore possible to prevent oscillation, i.e.,
howling due to the positive feedback loop so that an excellent
han\.n-free communication ‘using the built-in microphone 24k and
the speakvr 24g can be reahzed

The data system will now. be described.

The analog-to-digital eon’v“e«rter gircuit 241 c‘:on*ver‘"t’s the analog

sxgnal which 1s converted in level by the analog level converter o

cu'cmt 24m, and also takes the data 51gnal to c@nvert 1t 1nto a

‘ 'spemﬂc level analog signal. The analog level converter c1rcu1t 24m

‘matches the mputl«output 51gnal level of the analog -to-digital
converter circuit 241 w1th the- 1nput/output level of the facs1m11e
connected to the. facmmﬂe terminal 280 |

The camera ‘ control‘ 1nte;face1’c1rcu1t 2»»4n‘ outputs -four kinds of
digital control sign&ls,"ée pa-nninjg, ti’lting,‘ focusing and zooming
signals for controlling the external ‘camera, via the camera- -control-
signal mputloutput termmal 28a‘ | |

Now the. mput/output dng:tal 51gnal of the analog to-digital
converter circuit 241 or the lnput/output digital signal of the camera
control interface circuit 24n is selected by the switch that is
controlled by the microoroc‘e'ssor 24¢, and is then transmitted to the
destination telephone from the ISDN-user-network interface
terminal 27 after having passed through the signal-multiplex-

separation control circuit 24a as the data signal.
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During facsimile transmission, in response to the depressing of
the FAX key of FIG. 5, the microprocessor 24¢ controls the switch so
that the data signal, which is to be inputted/outputted to the signal-
multiplex-separation, is connected with the analog-to-digital
converter circuit 24l. The microprocessor 24c also conirols the data
transmission rate to set 64 kbps for data and the remaining 64 kbps
for voice -and image so that facsimile transmission is possible.
| By the foregoing operation, the transmission cvhannel”of 64 kbps

for ,facsim,ilé. is ssﬁt‘ bidirectionally so that J_transmi_ss'ion7 bétween

‘analog facsimiles is possible..

For facsimile transmxssmn it should be set by the FAX key both
at the dcstmauon-sxde facsmule and at the. source sxde facsmnle or
the mgnal-multnplex separatlon control c1rcu1t 243 Sends the bit-
rate-allocated code to the destmation s1de tclephone and upon
receipt of this code, the destmzmon side telephone is automatxcally
switched over to the fagsrmﬂe transmlss-l'on m‘od.ef‘_

Follovc{ing is the case in which the camera controllér, and the
camera control controller are connected to the cain-eré-control—\signa;l
input/output terminal 28a of the video telephone of this
embodiment and in which the motion of the external camera
connected to the i‘ni,;ige input terminal 29¢ of the destination-side
telephone is to be remotely controlled.

FIG. 6 shows the system structure in this case.

In FIG. 6, reference numerals 50a and 50b designate two video
telephones of FIG. 2; 51a and 51b, ISDN-user-network interface

control circuits (corresponding to the circuit 24b of FIG. 1); 52a and

VPRIV S S
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- 52b, srgnal-multrplex -separation control circuits (corresponding to

the crrcurts 24a of FIG. 1); 53a and 53b, camera control mterface

- errourts (correspondmg to the cu'curts 24n of FIG. 1); 54, a camera

control controller 55 a camera controller 56, an external camera;
and 57 an ISDN network |

PRSI
""’r -

The cormectron betweenwt“ e vrdeo telephone SOa and the camera

crrcult 52b as data '51gnals ‘_Th;_ the data srgnals are multlplexed

together wrth volce and 1maée srgnals and the mulnplexed srgnals
are - outputted to the ISDN network 57 via the ISDN user-network
mterface control Cll’Clllt 5 lb The multrplexed signal is recerved by
the vrdeo telephone SOa, whrch is, ‘the destination side of the video
telephone 500, and is separated mto voice, 1mage and data signals in

the srgnal-multrplex-separatr-on control circuit 52a via the ISDN-

-user-network interface control circuit 51a, and out of the voice,

image and data signalsf,/ the data signal is reproduced to four parallel
signals via the camera control interface circuit 53a, and these
parallel signals are outputted to the camera controller 5S5.

According to the control signals generated in the camera control

R
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: (controuer 54, the "‘f‘amera controller 55 controls vertical movement
(tﬂt:mg) honzontal movement (pannmg) focusing and zooming of
the external camera 56 |

S {4 1s therefore possrble to remotely control the position of the

B i ‘iﬁ]S exterual camera connected thh ‘the - destination-side telephone from

the source sxde telephone. The camera posrtron of the destination- -

AT mterface comrol crtrcurt 24b Further 66 designates an external

' tvi“;}" vrdeo tape recorder, and 67 an ISDN network.
f_:u: - - FIG 8 shows the procedures to realize the caretaker voice/image
} . recordmg operatlon w1th thts structure. N
f::‘: o 20 As shown in FIG 7,7 ftrst the source-side video telephone is set to
w?'. | \ the caretaker mode by the key panel, The settmg of the caretaker
:'.e.‘:'?"‘ : mode drsplays a predetermmed meuu on the display 21b according
e

“to the menu key shown in FIG, 5, so that the input as set will be
received. During the caretaker mode, the microprocessor 24¢
25 controls various parts so as to perform automatic receiving

communication.
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If any ccmmuniCatiOn is received from the destination-side

Vtelephone, the ISDN user-network control circuit 24b automatically
| ‘performs the commumcatlon receiving operation, notifies the

mxcroprocessor 24c of this recelpt and detects the telephone number
~of the destmauon-sxde telephone from the received information so

as to be éble )’to"st'ore ‘the number in the built-in memory.

The telephone a*t this end of the line transmits the absence

“'message to the telephone at the other end to notify that the person

‘at tlus end is absent The ‘absence message may be predetermined

10

15

20

25

image mformatlon stored m the. v1deo tape recorder 66 or may be

t
v

predetermmed lmage 1nformanon that s stored in other data

storage means

Then the mlcroprocessor 24c mstructs the external video tape
recorder 66 to start recording. The video tape reco der 66 is
prevmusly connected to the external voice output terminal 29b and
the image output terminal 29¢ of the telephone at this end via
respective cables. Between the microprocessor 24c and the video
tape ‘recordef‘ 66, a remote-control signal line of the video tape
recorder 66 is connected.

After having received any message from the telephone at the
other end, the unitary video telephone 60 that has received from
the network a notice of disconnect due to the disconnect of a call
from the telephone at the other end controls the video tape recorder
66 to stop recording and then returns to the standby state.

Thus it is possible to record the message in voice and image

while there is nobody at the receiving-side telephone.
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If the power supply from an external source is cut off, the video
telephone of this embodiment may operate the voice communicating
function using a local power supply taken from the ISDN network, as
described below.

FIG. 9 shows this kind of video telephone for realizing the
foregoing operation.

As shown in FIG. 9, the video telephone 90 comprises an ISND-
user-network interface control circuit 24b, a signal-multiplex-
separation control circuit 24a, a microprocessor 24c, a voice
communication control circuit 24d, a handset 26, an image CODEC’ 22,
the camera 21a and a display 21b.

In FIG. 9, reference numeral 91a designates a DC-to-DC cohverter
for converting a d.c. »v.ol'ta*gc from the local source into a constant
voltage; 91b, a power souiqe; 9lc, a voltagé detector circuit for
detecting whether or not a commercial power supply is present; 91d,
a control circuit for realizing the voice communication function while
the commercial p,owerv supply is cut off; 97a and 97b, switches for
causing a multiplex-separation control unit 93 to be bypassed so U
that the amount of electric power to be consumed in the circuit at
the time of local power supply can be reduced; and 99, an ISDN
network.

With this arr:;mgement\,, when the input of the external
commercial power to the power source unit 25 is stopped, the
voltage detector circuit 91c¢ detects the absence of the external
power supply and gives such notice to the control circuit 91d. The

control circuit 91d c¢auses the signal-multiplex-separation control
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circuit 24a to be bypassed in order to save on the amount of electric
power to be consumed and eontrols the switches 97a, 97b in such a
mannet that the vOiCe signal is connected to the voice
eommuni'catio’n control ~circuit 24d directly by the ISDN-user-

network interface control circuit 24b. The DC-to-DC converter 9la

‘reduces a d.c. voltage from“a local power source into a constant d.c.

voltage and supphes the voltage only to the circuit that realizes the

'vmce communrcatton functton

If the voltage detector c1rcu1t 9lc detects the absence of any

'external voltage, the control c1rcu1t 91d sets the ISDN-user network
interface control c1rcu1t 24d m auch a manner that a telephone

lcontroller 95 1s controlled by the ISDN-user network intertace

s T

control crrcmt’ 24b o, t~ o

“jﬂ & "

It is. thus poss1ble to reahze the voxce commumcatlon function -
even when the power supply is cut off

In the vxdeo telephone of thls embodxment the power supply

umt 25 may be equrpped wrth a charger and a charge control circuit

for normally chargmg the charger with the local supply power until

'the charged electnc power exceeds a value capable of driving the

enm'e system for a constant ttme and for supplying to. various parts

~the elecmc power charged in the charger when the power supply is

cut off, so that not only the voice communication function but also
the entire system can be operated in the same manner as when the
power su‘pn‘ly is not cut off.

Further, the video telephone may be equipped with a memory

for storing telephone numbers, the names of the owners of the
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telephones and other in‘format’io‘n as well as image information
about the owner such as an xdenuﬁcanon picture, so that when
receiving a message, 1f thi ~calling telephone number can be found in
the memory, the name and information of the owner as well as
image information will be indicated on the display.

If there are provided the automatic transmission mode for
transmitting the image to the telephone at other end upon
connection therewith and the manual transmission mode for
transmitting the image to the telephone at the other end after
receiv-in'g a predetermiﬁed key input after being connected with the

other end, the video telephone may be equipped with a memory for

. storing a plurality of telephone numbers, so that if the telephone
number of the other end is not stored in the memory even in the

" automaue transmlssmn mode, the control may be forcibly switched

over to the manual transxmssxon mode.

As menuoned above, accordmg fo -the vxdeo telephone of this

\*mvemlon smce n is eqmpped W1th a lamp, it is poss1ble to shoot a

o ’plc‘ture, a plece of wntmg or an other document well. The video

| Atelephone can alse be connected w;th an analog ‘facsimile machine,

. and enables communication w1thout holdmg the handset, thanks to

the hands-free funcuon. L
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A vi’dep telephone for exchanging image data, voice data and
user data through digital communication lines in real time,
comprising:

(a) a communication controller for controlling communicaiion of
an image data, a voice data and a user data, which are multiplexed,
through the digital communication lines;

(b) a multiplex separator for separating a multiplexed image
data, a voice data and a user data which are to be transmitted and
réceived by said communication controller;

(c) an image CODEC for decoding an image data, which are

~ separated by said multiplex separator, ‘into an image signal and for

coding an input iniage,si_gnal into image data and transmitting an
image data to said muliiplex separator; |

(d) a camera for outputting an image signal, which is taken by
said camera, to said image CODEC as an image signal to be coded;

(e) a display for displaying an image represented by an image

 signal which is decoded by said image CODEC;

(f) a voice communication controller for decoding a voice data,
which are separated by said multiplex separator, into a voice signal
and for coding an input voice signal into voice data and transmitting
a voice data to said multiplex separator;

(g) a handset having a speaker for outputting a voice
represented by an voice signal which is decoded by said voice
communication controller, and a microphone for transmitting the

voice signal, which is produced by said microphone, to said voice
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communication controller as the voice signal to be coded;
(h) a power supply unit for receiving a supply of power from an external source

and distributing the powef to various parts;

(i) a key input unit having a plurality of keys; and
() a control unit for controlling, in response to a key input from said key input

‘unit, allécation of transmission rates of the image data, the voice data and the user data

which are separated by said multiplex separator.

2. A video telephone according to claim 1, further comprising: an image input
termmal a vxdeo sthch for outputtmg the i 1mage sxgnal from said camera or the input
lmage sxgnal from saxd image mput tenmnal to said image CODEC as the i image signal
to be coded; an unagc output terminal for outputtmg the image signal decoded by said

. unagc CODEC a voice input terminal; another microphone; an audio switch for

outputtmg an input si gnal from sald voice mput terminal or the-voice signal taken by the
ﬁrst—named mxerophone or the voice s:gnal taken by the second-named microphone to

. _ - said voice commumcatlon controller as the voice signal to be ooded a voice output

termmal ‘another speakcr, anothcr audxo switch for outputtmg the voice sxgnal which is
decodcd by said volce commumcatxon controllcr, to the ﬁrst—namcd speaker or the
second-named speakcr or said vcnce output terrnmal a serial data interface; a facsimile
termmal a camera control termmal aud a selector disposed in said multxplcx separator
- for smtchmg over mputtmg and outputtmg of the user data between said multiplex

' separator and each of said senal data interface, said facsimile terminal and

931018 popeindh, hitach04.com, 25
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said camera control terminal;

wherein said control unit is operable, in response to the key
input from said key input unit, for controlling said video switch, said

first-named audio switch, said second-named audio switch and said

sele‘ctor

3. A video telephone for exchangmg image data, voice data and

user data through dlgltal commumcauon hnes in real time,

eompnsmgl S

. '(a) a comiﬁuniéation éontroﬁer for controlling communication of

_th“ 1mage data, the voxce data and the user data, which are

. multtplexed through the d1gxtal commumcanon lines;

157

20
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(h) a muItlplex separator for separatmg the multiplexed image
data the votce data and the user data which are to be transmltted
and recelved by sald commumcauon controller,

(e) an 1mage CODEC for decodmg the image data, which are

separated by -said murltlplex separatpr, into an image signal and for

. coding an input image sig_nali into image data and transmitting the

' image data to said multiplex separator;

| '(d) a c‘am‘era'for producing and outputting the image signal, to
sald lmage CODEC as the image signal to be coded;

(e) a display for- dlsplaymg an image represented by the image
signaI which i$ decoded by said image CODEC;

,(f) a voicel communication controller for decoding the voice data,
which ‘a're separated by said multiplex separator, into a voice signal
and for eodiﬁ_g an inpﬁt voice signal into voice data and transmitting
the voice data to said muAltipléx separator;

s
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{g) a handset for outputting a voice according to the voice signal decoded by said
voice communication controller and for transmitting the thus produced voice signal to
said voice communication controller as the voice signal to be coded;
- (h) a speaker for outpuning a voice according to the voice signal decoded by said
voice communication controller;
(i) a microphone for producing and transmitting a voice signal to said voice
communication “oonttollcr as thc_ jvoico signal to be coded;
7 (3) a first aodio switch for outputting the voice signal produced said handset or the

~ voice signal produced in by said microphone, to said voice communication controller as

the voice sngnal to be coded ,

(k) a second audlo sthch for outputtmg thc voice signal from said veice
commummtxon controller to sa:d handset or said speaker;

) a powet supply umt for reccxvmg a supply of power. from an extemal source
and for distributing the power to various parts;

(m) a key input unit having o piurality of keys; and

(n) a control unit for controllmg, in response to a key input from said key input
unit, allocation of transmxssxon rates of the i image data, the voice data and the user data
which are scparatcd by said multiplex separator.

4. A video telephone according to claim 1, further comprising: a digital-to-
analog converter for converting the user data, which is separated by said multiplex
separator, into an analog signal; a facsimile input/output terminal for outputting the
analog signal, which is converted by said digital-to-analog converter, to a facsimile and
for inputting an analog signal from said facsimile; and an

931013, p\opei\dh, hitach04.cotn, 28
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analog-to-digital converter for converting the analog signal, which is
inputted from said facsimile input/output terminal, into digital data
and .for outputting the digital data to said multiplex separator as
user dafa.

5. A video telephone system comprising:

(I) a video telephone for exchanging image data, voice data and
user data through digital communication lines in real time, said
video telephone including (a) a communication controller for
c,ontrolling communication of the image data, the Vvoice data and the
user data, which are mul;tiplexed; through the digital communication
lines, (b) a multiplei separator for. m'&:!iipléx-separating the image
daté, the voice data aﬁd the user data :w’h‘ich ﬁré to be transmitted
and received by said communication controller, (c) an image CODEC
for decoding thé’ 'im‘agé jrdat‘(a, which are separated by said multiplex
separator, into Van image signal and for coding an input image signal
into image data and Vtransmitting the image data to said multiplex
separator, (d) a camera for producing‘ and outputting the image
signal to said image CODEC as the image signal to be coded, (e) a
display for displaying an *{magé represented by the image signal
which is decoded by said image CODEC, (f) a voice communication
controller for decoding the voice data, which are separated by said
multiplex separator, into a voice signal and for coding am input voice
signal into voice data and transmitting the voice data to said
multiplex separator as the voice signal to be coded, (g) a handset for
transmitting and outputting a voice according to the voice signal

decoded by said voice communication controller and for transmitting
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the thus produced voice signal to said voice communication controller as the voice signal

to be coded, (h) a speaker for outputting a voice according to the voice signal decoded

by said voice communication controller, (i) a microphone for pzoducing and transmitting

a voice signal to said voice communication controller as the voice signal to be coded, (j)

5 afirst audio switcﬁ for outputting to said voice communication controller the voice signal

produced in said handset or the voice signal produced by said microphone, (k) a second

audic switch for outputting the voice signal from said voice communication controller to

said handset or said speaker, (1) a power supply unit for receiving a supply of power from

an exteimal source and for distributing the power to various parts, (m) a key input unit

10 having a plurality of keys, and (n) a control unit for controlling, in response to a key

input from said key input unit, allocation of transmission rates of the image data, the
voice data and the user data which are separated by said multiplex separator;

(II) an external -camera connected to an image input terminal of said video

telephone; and

PR i5 ~ (IiI) a camera controller connected to a camera control terminal of said video

:"“; telephone for controlling panning, tilting, zooming and focusing operations of said
s external camera.

et 6. A video telephone for exchanging image data, voice data and user data through

20 digital communication lines in real time, comprising:

R () a mainframe-and-display unit including (a) a communication controller for
'“5.‘3 controlling communication of the image data, the voice data and the user data, which are
feedt multiplexed, through the digital communication lines, (b) a multiplex separator for
"ooog

multiplex-separating the image data, the voice data and the user data which are to be
c"a.f 25 transmitted and received by said communication controller, (¢) an image CODEC for
decoding the image data, which are separated by said muitiplex separator, into an image
signal and for coding an input image signal into image data and transmitting the image
data to said multiplex separator, (d) a voice communication controller for decoding the
voice data, which are separated by said multiplex separator, into a voice signal and for
30 coding an input voice signal into voice data and transmitting the voice data to said
multiplex separator, (¢) a speaker for outputting a voice according to the voice signal
decoded by said voice communication controller, (f) a microphone for producing and

931018,p\oper\dh, hitzchiM.com 30
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transmxttmg the voxoe s1gnal to sa:d voice communication controller as the voice signal
to be eoded (g) a ﬁmt audio switch for outputtmg to said voice communication controller
the voxce sxgnal produced in sald handset or the voice signal produced by said
mlcrophonc, ) a scoond audio switch for outputtmg the voice signal from said voice

commumcation controllcx to said handset or said speaker, @ a power supply unit for
recewmg a snpply of power from an external source and for dlstnbutmg the power to

" - various parts, ()) a key mput unit’ havmg a plurahty of keys; (k) a control unit for

controlling, in xesponsc to a key mput ﬁrom sald kcy mput unit, allocatxon of transmxssxon
rates of the i 1mage data the :voice data and the user data, wlnch are: scparated by said

10 multnplcx scnarator, amd (l) N

.
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.k
M‘f )

a drsplay for drsplaymg an rfmage represented by the image srgnal
: whrch is decoded by sald 1mage CODBC ‘and

4

(II) a camera umt ;‘ncludmg (m) a eamera for producmg and

-‘»fseparating the qmage data, the "vorce data and the user data whrch

are 10" be, transmrtted and recerved by sard commumcauon

- "‘controller (c) aa 1mage COBEC for decodmg the 1mage data whrch

3
u

_are separated by sald multrplex separator ‘into an 1mage signal and
‘for cddmg an mput 1mage srgnal into 1mage data and transmrttmg
the 1mage data to sard multrplex separator (d) a vorce
‘communication controller for decodmg the voice data, whrch are
se;parated by sard mulnplex separator, into a voice signal and for
codmg an input voice srgnal into voice data and transmitting the
voice data to said multiplex separator, (e) a speaker for outputting a
voice according to the voice signal decoded by said voice

cemmunication controller, (f) a microphone for producing and

VST e e T ISR e
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transmittmg a voxoc s:gnal to said voxcc commumcatlon controllcr as the voice signal to
_ . be ooded (g) a ﬁrst audxo switch for outpumng to said veice communication controller
IR the. voice mgnal produccd in sald handset or the voice signal produced by said
) _»A ' a mlcmphone, o a second audxo sw1tch for outputtmg the voice signal from said voice
' e - o : S commumcanon controller to sald handset or sald speaker, (1) a power supply umt for
. j*f recc:vmg a supply of power from an extemal source and for dlstnbutmg the power to
< R ~ 0) a key mput umt_havmg a plurallty of keys, (k) a control unit . for

y Vsaid commumcatlon controller, (c) an 1magc ‘CODEC for

@n.;,;,“

S

_ data to sa:d mulnplex iSeparator, (d) a voice commumcauon controller for decoding the
o N SIS ‘ voxce dafa, wlnch m: sopai‘atéd ‘by saxd multxplex separator, into a voice signal and for
L o codfng an lnput voice sxgnal into voxcc data and transmitting the voice data to said

-

LR multlptex s¢par3tot. (e) a speaker for outpuftmg a voice according to the voice signal
R 30 decoded by said voice oommunication conitroller, (f) a microphone for producing and
-*. transmitting a voice  signal to said voice communication controller as the voice signal to

- be coded, (g) 4 first audio switch for outputting to said voice communication controller

BASATS wdanad St v A Me L L A

' 25 . ngnxal and ,.oi ooding an, ;nput image sxgnal into nnage data and transmxttmg the image -

e
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the vou;c signal produccd in sald handsct or the voice signal produced by said

mlcrophone, (h) a second audxo sthch for outputtmg the voice signal from said voice
commumcatlon c.onttollct to saxd handsct or said speakcr, @ a power supply unit for

L &, 4

E \1'7'

,()‘)."'a key ut umt havmg a plurallty of keys, (k) a. control umt for

u\"‘i" [
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| ‘(’I"I)‘ a’ camera unit accommodating a camera, Which is connected
to sald lmage CODEC by a cable, for outputting the image signal,
A whlch 1s taken by said camera to said image CODEC as the image

s1gnal to be coded sald camera bemg slldably mounted in said

" '-\,ﬁ“ 5 camera umt, sa1d camera umt bemg slldably attached to sald

*i:f,‘;;‘, : 15 ‘are. ﬂto be transmitted and recewed by said communication
- R conttoller (c) an 1mage CODEC for decodmg the image data, which

are separated by said multlplex separator mto an image signal and.

&
A
Dot AU for codmg an mput 1mage mgnal into 1mage data and transmitting
;‘ : the image " data to saxd mulnplex separator, (d) a camera for
eeve '
:..c., 20 praducmg and outputtmg an 1mage mgnal to said image . CODEC as the

é 1mage s1gna1 to be eoded. (e) a dxsplay for dlsplaymg an image
“s‘?w Lo represented by the mage srgnal which is decoded by saxd image
CODEC (f} a vmce comrnumcanon controller for decoding the voice
| data,\ which are separated by said multiplex separator, into a voice
25 signal and for -eoding an input voice signal into voice data and

transmitting the -voice data to said multiplex ‘separator as the voice
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. s:gnal to bc codcd (g) a handsct for outputting a voice according to the voice signal

. decoded by sard vmce oommumcatxon controller and for transmitting the thus produced

= ;,; | voxce. s1gnal to sard voxce oommunicatxon controller as the voice signal to be coded, (h)
LT speaker t‘or outputtmg a vorce accordmg to the voice signal decoded by said voice

5 oommumcatmn controller, (1) a mlcr0phone for producmg and transmitting a voice signal

- to saxd voxce oommumcatron controller as ‘the voxce sxgnal to be coded (1) a first audio

hv‘\

~,..,..

‘ y mput umt allocatlon of transmrssron ratcs of thc unage data, the vorcc data and the - B
: user data whrch aré’ separated by saxd multlplex separator, (o) a mcmory for stormg the
Qé“,." ‘:‘ - | 15 nnagc data, and (p) a VTR comrol slgnal termmal for outputtmg a VTR oontrol signal
- %:“"" ’ i‘nstmctmg an actxon of sard video tape recorder by sard control umt

STt o A o wherem Sald vxdco tape recorder is ¢onnecred to said i xmage output termxnal said |
N N \. voice output tcmmal and saxd VIR control srgna! terninal; and -
o wherein for mcommg data caretaker unage recofdmg is dcsxgnated by a key of
20 sard key input unit, said control umt of Said IR |

26 &
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'video telephone reads ;_‘,‘the image data from said memory to send the

j same i'mage'dvata_'tofeaid ’nwltiplex separator, outputs the input |

image “‘si‘gnal‘ andh“the pvoi'ce signal res’pectively to said image output

-terrmnal and sard 16103 output terminal, and outputs to 'said VIR

S control s1gnal termmal a VTR control srgnal mstructmg picture and .
Vvorce recordmg ct’ions \

10 A vrdeo, telephone whrch i adapted to be connected to a

7 'dtgttal commumcauonw network for a local power supply and whreh

»;exehanges tmage data vowe data and user data in real nme through

’f~1'0 ‘dtgital eommumeatron hnes prevrded by the dlgttal commumcanon

’< -

fnetwork sald v:deo telephone comprrsmg

(a) a commumcatron \eontroller for controlhng cemmunacatroe ef

the 1mage data, the vorce data and the‘& user jdata, whrch are.

oy - Ty

'multrplexed through the dlgttal com unlcanon lmes, e

- 15 (b) a multrplex separator for multrplex—separatmg the 1mage »
. data, the voice data and the user data whtch are to be transmttted
and recerved by satd eommumcatlon controller,t ; ,1_ R o

(¢) an rmage CODECr,for decodmg the 1mage data whrch are

il

; separated by sard multrplex separator, rnto an 1mage s1gnal and for

% r -
QX -*Q

| 2 0 cedmg an mput 1mage stgnal mto 1mage data and transmlttmg the
| 1mage data to sard mulnplex separator‘ N
N (d) a camera for prodmmg ‘and outputtrng an image signal to
saxd image CODEC as the image slgnal to be coded;
{e) a drsplay for dlsplayrng an 1mage represented by the image
25 signal which is decoded by said image CODEC;

(fy a voice communication controller for decoding the voice data,
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which are separated by said multiplex separator, into a voice signal and for coding an
input voice signal into voice data and transmitting the voice data to said multiplex

.separator

(@® a handset having a speaker for outputting a voice represented by the voice

,signal which is decodcd by said voice communication controller, and a microphone for
producing and transmitting a voice signal to said voice communication controller as the

voxoe s1gnal to be coded;
(h) a power. supply unit for recelvmg a supply of power from an external source

’ -, and dxstnbutmg the power to vanous parts, said power supply unit including a voltage
. convezter foxv eonyemng a voltage of the local power supply into an internal voltage to |

\gﬁf\%

o telephone, a detector for detectmg an mtermptlon of the supply of

’ exterhal sourec, and a power dlstnbutor for dlstnbutmg, if said dctector'

(') ua kcy mput umt having a plurahty of keys; and
(i) a oontxol unxt for controllmg, in response to a key mput fmm saxd key mput |

- umt allocatlon of ttansmissmn ratcs ‘of the i image data, the voice data and the user data

wh:ch are separated by said muluplex separator

931078, p-\operulh, hitackO4.00m, 58
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drgrtal commumcatxon hnes provided by the drgrtal communication
network sard v1deo telephone comprising:

(a) a commumcatron oontroller for controlling communication of
“the image data, the vonce data and the user data, which are
multxplexed through the dlg:tal communication lmeS'

<

. (b) a multrplex separator for muluplex separating the image

data, the voxce data and the ‘user data which are to be transmitted

and recewed by sald commumcatxon controller
(c) an 1mage CODEC for decodmg the image data, which are

separated by saxd multrplex separator, into an image sxgnal ‘and for

t,,)M <

eodmg an ..,mput lmage sxgnal mto 1mage data and transmrttmg the

yg..

1rnagé data to sald multrplex separator‘

(d) \a camera for producmg and :mtputtmg an 1mage 31gnal to

“ | sard 1mage CODEC as the 1mage sxgnal to be coded;.

(e) a dlsplay for dtsplaymg an 1mage represented by the 1mage
srgnal Whlch 1s dccoded by sard 1mage CODEC

(f) a votce commumcatlon controllcr for decodmg the voxcc data,

L whxch are separated by saxd muLuplex separatOr mto a voice srgnal

‘ and for codmg an mput vmce srgnal mto voice. data and transmlttmg

the voxce data to sald multrplex separator' ,

(g} a handset havmg a Speaker for outputtmg a voice
represented by the voice srgnal -which is decoded by said voice
oommumeanon contrqll;r, \and ‘a microphone for producing and
tranamitting a voice signal to said voice communication controller as
the voice signal to be coded; | ‘

(h) a power suppty umt for receivmg a supply of power from an

PSR TRt e e o gmen,
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external source a¥d distﬁbﬁtfng the power to various parts, said power supply unit
including a charger for cilarging the power supplied from the local power supply, a
detector for detecting the interruption of the supply of power from said external source,
and a power dxstnbutor for distributing, if said detector detects the interruption of the
supply of the power, to thc various parts the power charged by said charger;

(1) a key mput umt havmg a plurality of kcys, and. '

G)a control umt for controllmg, in response to a key input from said key input

unit, alloCatxon of transmxssxon rates of the 1mage data, the voice data and the user data

o=

i which are separated by sald multlplcx separator
B N 1 0 N B N L < .

o

by DAVIES COLL}SON CAVE
Patent Attomeys fOr the apphcant -

T, 1.
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ABSTRACT

A video telephone fo Bé connected to the ISDN is a unitary
structure compnsmg a communication controller(24) for controlling
commumcatxon of dlgltal data, such as voice signal, image signal and
facs1mllelcamera control sxgnal a dlal or key panel umt(23), |

~

telephone contraller(QS) for controlhng the functions of a

handset(ZG) ancf the key pamel umt(23), a camera(21a) for inputiing

an unage, a. dlsplay(ZIb)‘:for outputtmg an xmage, and an jmage

10 CODEC(ZZ) for codmg an mput lmage s1gna1 and decoclmg a received

1mage sxgnal The camera(Zla) 1s tlltable and detachable.

-
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