MONI TOR “SCREEN- | NTEGRATED -VI DEO

Lo

- SPECIFICATION

TITLE OF _THE INVENTION

A MONITOR SCREEN-INTEGRATED VIDEO CAMERA

.BACKGROUND QOF 'THE INVENTICON

(1) Field of the Invention

The present invention relates to a home video camera

w

equipped with a monitor screen and in particular to a
monitor screen-integrated video camera which has a joint
portion allowing a camera portion to rotate.relative to a
10 monitor portion so that the camera lens can be oriented in
both the same and opposite directions with the face of the

monitor screen.

- {2) Description of the Prior Art
Home video cameras are also called as a camera-
15 in£é§iated video tape-recorder, and this type of products,
that is, including a VTR portion for allowing a video
cassette tape to record pictures as well as a camera for
taking pictures, have now been becoming popular in the
market.

20 Now, a typical conventional monitor screen-integrated
video camera will be explained with reference to drawings.

Fig.l is an overall block diagram showing a prior art

example of a monitor screen-integrated video camera.

" In Fig.l, the conventional video camera has a camera

porticon 1 for picking up é picture of objects, a monitor
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ND OF THE | NVENTI ON 1. Field of the Invention - Th

articular to a nonitor screen-integrated vi-deo camerd whic
ion allow ng a canera-portion to rotate relative to 4§ i
hat the canera | ens can 'be oriented in both the sanme and opposite
tions with the face of the nonitor screen. '
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portion 2 for displaying the picture -of the ckjects that

- have been taken, and a joint portion 3 for'j'ointing camera

portion 1 and monitor portion 2 and allowing relative
rotation of one to ano_ﬁher. |

5 Camera portion 1 includes a camera lens 4 and a picture

pickup circuit 5 which converts optical images of 'ob.jects

formed by camera lens 4 intoc wvideo 'picture signals to be

outputted to monitor portion 2.

Monitor portion 2 includes: a monitor screen 6 such as

10 of a liquid crystal panel or the like for displaying the

picture of objects taken; a display driver circuit 7 for

driving monitor screen 6; a VTR portion 8 for recording

video picture signals on an unillustrated video cassette

tape and reproducing video picture signals from a wvideo

cassette tape; a superimposition controlling circuit 209 for
superimposing a date, operation information, caution notice
and the like over the video pictures to be displayed on
monitor screen 6 and/or to be recorded on the video cassette
tape; and a microcomputer 210 for controlling the entire
video camera.

Joint portion 3 has a rotational angle detecting switch
11 that detects a relative rotational angle of camera
portion 1 to monitor portion 2. The rotational angle
detecting switch 11 outputs to microcomputer 210 a self-

image picture-taking mode signal that indicates that the
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2. S iption of the Prior- Art Home vi deo caneras are also called as, a
candl-i nte- grated video tape-recorder, "and this type of prod S——trer :
is, *@cluding a VIR portion for allow ng a video cassette[féﬁé?i@kxeﬁ@ﬁ%ﬁEN.
pi ctiles as well as a camera for taking pictures, have noy beenggmoatihg
popuiler in the market. Now, a typical conventional noniig
scregl-i ntegrated video canmera will be explained with reference to

dr awk gs. FIG 1 is an overall block-diagram showing a prior art exanple
of a*fonitor screen-integrated video caméra&. ~

A

camera is set in a position for picking up self-image when

; - both camera iens 4 and monitor screen 6 are oriented to the
same object.

Microcomputer 210 may instruct display driver cifcuit

5 7 tp display a horizontélly inverted, mirrdr-imagé of the

. pickup picture with reference to the éelf-image picture-

taking mode signal.

X VN

Wi A X
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Next, Fig.2 is an overall block -diagram showing a
superimpositionkcohtrolling'circuit 209 as a part of monitor
10 portion 2.
Superimpose controlling circuit 209 comprises a cominand
register 101, a data register 102, a command decoder 303,
a8 text memory 110, a row-counter 111, a dolumn—counter 112,
j a row-address selector 113, a column-address selector 114,
1

@ character code register 120, a character generator ROM

121, a ROM address counter 322, a left-shift register 123,
AND-gates 126, 127, video picture signal adding circuits
128, 129, a clock oscillator (0SC) 130, a l/m-divider 131
and a l/n-divider 132.

Next, each component of the superimposition controlling
Circuit will be now described in further detail.

Command register 101 and data register 102 are each
c?mposed of a series input/parallel output shift register
And receive command and display characfer data associated

ith the command, respectively, both of which are serially
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In FIG. e conventional video canera has a canera port|on 1_f or—pi-eld-ng=
‘ e of objects, a nonitor portion 2.for displayi gH{SF@—aEETCHNSBEbN
> that have been taken, and a joint portion 3 ﬁbr Jon@angEDanera

d nonitor portion 2 and allowi ng rel ative rotiatien=c '
:Canmera portion 1 includes a canera lens 4 and a plcture plckup
whi ch converts optical inages of objects. fornmed by canmera |lens 4
icture signals to be outputted to nonitor portion 2.
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transmitted from micrdcomputer.ZIO, and output parallel
.command and data, respectively. |

Command decoder 303 decodes the command accepted by

command register 101 and generates.a'control timing signal.

5 Text memory 110 consists of memory sections arranged

BN At < a0 RGN

in a 12-row x 24-column matrix fofm for f£filling one full-

S o
APy

frame region of the screen. Each of the memory sections can
store a character code for one character and information

associated with the charac;er. Information to be written

Pt YT TRRDAA R P JiL v

%19 in text memory 110 is display character data consisting of

g ) character codes and associated information with characters

§ - held in data resistor.loz, and is written in.meméry sections

% | designated by corfesponding commands.

ii An address in text memory 110 is designated by a two-
’5 way selector, that is, consisting of a row-address selector

113 and a column-address selector 114. Upon writing data

into text memory 110, selectors.113 and 114 are designated

4
¢
v
i
3
i
<.

by a writing address associated with the data to be written

in and stored in the command register, to thereby form a
text memory address. When data in text memory 110 is to be
Yead out, an address in tﬁe text memory is generated by
selecting row. and column addresses with the help of a row-

Counter 111 and a column-counter 112 that count cyclically.

Column-counter 112 for providing a column-address (or
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Ftion 2 includes:
-he | i ke for displaying the picture of objects t@Re
;_CUIt 7 for dr|V|ng noni-t-or screen 6; a VIR port

g video picture signals froma V|deo cassette tape,

a nonitor screen 6 such as of a I|q id crv:ral

a superim
ontrolling circuit 209 for superinposing a date, operation

caution notice and the |ike over the video pictures to be

on nonitor screen 6 and/or to.beg recorded on the video cassette
| a m croconput er

a horizontal-direction addrés‘s) in text memorv 110 is raeset
by a horlzontax synchronlzlug signal (HSYNC) and counts
signals ¢, that are formed by dividing an output 51gna1 ¢,
rom clock osczllator (0SC) 130 by means of 1l/n-divider
circuit 132. Here, a period of ¢, is a time corresponding
to a horizontal length of one pixel in forming character
patterns that are read out from the character generator ROM
and 'n’' is a number in the horizontal direction of the
pixels constituting one character.

Row-counter 111 for providing a row-address (or a.
vertical-direction address) in text memory 110 is reset by
a vertical synchronizing signal (VSYNC) and counts signals
that are formed by dividing the horizontal synchronizing
signal (HSYNC) by means of 1/m-divider circuit 131. Here,
'm' is a number in the vertical direction of the pixel§
constituting one character. |

Character code register 120 stores the chéracter codes
and associated modifying information therewith which are
read out from text memory 110.

Charécter generator ROM 121 converts a character code
into a display pattern of m dots x n dots. A readout
address in character generator ROM 121 consists of an upper
bit portion indicating a character code in character code

Tegister 120 and a lower bit portion which is provided from

ROM address counter 322.
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¥ contrelling the entire video canera.
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ROM address counter 322 counts horizental synchronizing.

signals to provide a lower bit portion for the readout

3
i
2

address in character generator ROM 121 and the thus formed

addresses. are successively used for reading out one

é 5 character patterh in the vertical direction.

% Left-shift. register 123 is a readout register for
% character generator ROM 121. After read-out data sets have
i% been set in parallel in the left-shift régister 123, the
5% data sets  are shifted based on clock signal ¢, to be
10

converted into serial data.

i ' AR S

Character pattern data delivered serially from left-

shift register 123 is supplied to both AND-gates 126 and 127

% é on their one input side. Output indicating bits 120-2, 120~

3 for the modifying information in character code register

120 are connected to respective other input terminals of

AND-gates 126 and 127. In accordance with ON/OFF state in

output indicating bits 120-2 and 120-3, the output from AND-
gate 126 and/or 127 is allowed or inhibited so as to control
character pattern data to be added or not in the video

Picture signal adding circuits in the next stage.

Video signal adding circuits 128 and 129 add character

attern data delivered from respective AND-gates 126 and 127

3

dﬁ° the video picture signal supplied from picture pickup

{28 i .
Be “Cuit 5 so as to superimpose character patterns on the
¥ldeo

13

2 Picture signal. The video picture signals overlaid

R
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tion 3 has a rotational angle detecting switch 11 that detects a

¥e rotational .angle of canera portion 1 to nonitor pestion e
onal angl e detecting switch 11 outputs to m croconp t'BmSﬂ-(EEét’ HAS BEEN

mage picture-taking node signal that indicates that it he cBERLACER set

osition for picking up self-inmage when both canera [€As—2& ard - monr tor.

6 are oriented to the sane object.

with character patterns in v1deo picture signal addlng
circuits 128 and 129 are sent out to VTR portlon 8 and
monitor screen driver circuit 7, respectively.

Next, the operaticon of the thus construcfed

5 superimposition controlling circuit will be described.

Microcomputer 210 for controliing the entire vwvideo
camera performs edit-control of the text to be superimposed
on both the video picture signal displayed on monitor screen
6 and the video picture signal recorded on the video tape

(not shown).

Composition of the text is effected on text memory 110
" of 12-row x 24 colqmn matrix. That is, microcomputer 210
designétes positions. of memory sections on text memory 110
SO as to write characters one by one onto the text memory.

An instruction of writing onto text memory 110 is
effected by a controllcommand containing a four-bit row
addrgss and a five-bit column address and the data
associated with the control command. The control command
and the associated data therewith are serially transmitted
from microcomputer 210 to superimposition controlling
circuit 209 and accepted therein by a pair of shift-
registers combined, namely command register 101 and data
register -102.

Command decoder 303'deeodes the command accepted by

Command register 101 and if the command indicates the data
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10 may instruct display driver circuit 7 to di splay a
;nverted, mrror-image of the pickup picture -ofg

pi cture- taking node signal. Next, FI il gi-rEEﬂ'\kM%ﬁf—t‘
showi ng a superinposition controlli ng circ |I 20§EGSA§E
ion 2. Superinmpose controlling circuit {209-—ceHp 6S a

ster 101, a data regi ster 102, a conmand decoder 303 a text
‘ow-counter 111, a colum-_ g _ '

-

o be written in, the Tow and column designated by the
-ommand is selected by row-address selector 113 and column-
ddress selector 114 éo that a writing pulse is generated
Efor text memory 110.. |

When the writing pulse is launched from comm_ahd decoder
303, the data held in data register 102 is written onto text
¥ memory 110.

The data to be .written onto text memory 110 comprises
character code and modifyz.ng information associated
‘ ?éherew:.th. The character code may be constructed of one-
_ yte or two-byte character code system selected in dependent
upon the text content to be displayed. Examples of one-byte
character code for representing alphanumeric include 1ISO
code and ANSI code, etc. On the other hand, . inclusion of
1 _.apanese characters such as 'kana' and ‘'kanji' (Japanese
honogram and Chinese characters, respectively) requires a
. O-byte character code containing the JIS first-level kanji
nd the JIS one-byte code.

Associated information with character code is composed
Pf one bit allotted for designating the monitor screen as
. OSutput means, another bit allotted for designating the
R portion as another output means, a field for designating
Color to be displayed. The two bits for designating

tput means enable the monitor screen and/or the VTR

rtim’ to be designated independently of one another.
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114

- coull Eeddr ess “sel ect or 113, a colum-address sel ector
H'ster 120, a character generatorRClVIlZ%,qu

C shift register 123, AND-gates 126, 12

si Jits 128, 129, a clock osci |l I at or (CSC)'ii_“__*—,_,_,

1/ a 1/n-divider 132. .Next, each conponent of the

sup~i trolling circuit wll be nom1descr|bed in further

det & gef egi ster 101 and data register 102 are each conposed of a
serl el output shift regisfer and

chafacter information to be oﬁtputted to the VTR
jon is typically a date indication while character
.ormation to be outputted on the monitor screen includes:
L ddition to the date indicaticn, operation indication
ch is displayed for a period of time in accordance wit
. operation of a video camera switch as the switch is
rated; and cautions relating to the operation state of
video camera such as a remaining amount of tape and a
-aining amount of battery power, etc.
Next, Fig.3 is a diagram showing'an example of fexts
C be stored in the aforementioned text memory 110.
7 Text memory 110 is a readable and writable memory for

'ft:oring display data for one full-frame of the screen

i

5€onsisting of, as shown in Fig.3, in total, 288 (12 rows x
;34 columns) character sections for display character data.
4 Each display character data consists of, as described
Oove, a character code and aséociated information with
aracter. The asscociated information with character
fiincludes a field for designating a display color, which
Consists of three bits and -indicate red by [100}], green by
(010], biue by [001] and white by [lil]. This color
information is outputted commonly to the two output means.
é;  Detail of controlling the character display color is

n°t the subject matter of the present invention and is

c
°nsldered to.be unnecessary so that no further description
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Fcommand and di spl ay character data associated with the connand
gi vely, both of which are serially trans- mtted froffrcro

Sheen |

d output parallel com nand and data, respectively. ,‘T@b' ﬂACED

303 -decodes the conmand accepted by conmand registér_101

s arranged in a 12-rowx24-colum matrix formfor filling one

ane region of the screen. Each of the nenory sections can store
. - 10 -

will be made.

in Fig.3, display character data stored at an address (row
'0', column '0') in text memory 110 indicates that the
character is "1", the output'means is "monitor screen and
VIR portion”, and the display color is "white". Display
character data held at another address (row '8', column '1l")

designates that the character is "B", the output means is
"monitor screen”, and the display color is “réd“. Display
character data held at still another address (row *10°',

column '18') designates that the character is "F", the
output means is "monitor screen”, and the display cblor is .
"green".

Here, addresses with no display character data held are
stored with blank data.

The procedure.of address counting in text memory 110
is performed such that the coiumn address is successively
increased one by one from column ‘O' to column '23' in
Synchronization with the scanning of the videc picture
Signal in horizontal direction. Then, every time the
horizontal synchronization signals are counted 'm' times,
the row address is successively increased one by one,
.c?unting up from row '0Q’ t6 row 'll' within a span of one

ilelq.

Next, Figs.4 to 6 show relations between positions of

i
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es a control timng signal. Text menory 110 consists of nenory

In accordance with the character display example shown




ftode for one character and information associ- ated with the
g nformation to be witten in text menory 110 is displaw

gt a consisting of character codes and associ ated ﬁpggﬁgéﬁnAs-BEEN
rs held in data resistor 102, and is vvrltten | )| MENDIREPLACED

g- nated by correspondlng connands
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a prior art video camera and display states of its monitor
screen in the normal picture taking use and in the self-
image taking use. -

Fig.4 shows a manner in which a video image of an
object A is displayed on monitor screen 6 when the normal
picture taking operation is effected.

The video camera shown in Fig.4 is composed of a camera
B:: portion 1 accommodating a camera lens 4 and a picture pickup
circuit 5; a monitor portion 2 accommodating a liquid
’\:"‘ crystal display monitor screen 6, a VTR portion 8 and
3‘ operation switches 18; and a joiht portion 3 which allows
§< camera portion 1 to rotate relative to mor_xitor portion 2.

Here, it will be assumed that displayed simultaneously
- On monitor screen 6 shown in Fig.4 are a date indication
(e.g., 1993.4.1) 19 to be recorded on a video tape, a
caution indication (e.g., BATTERY) 20 which indicates thé
f battery power of the video camera runs short and an
Operation indication (e.g., FOCUS) 21 which indicates an
Operation type of operation switches 18.

At the time of the normal picture-taking operation,
-Monitor Screen 6 is scanned from the upper left to the lower
Tight, or in the same direction as is done on a typical TV
Creen,

Fig.5 is a self-image picture-taking state of the video

cam : .
era in which both camera’ lens 4 and monitor screen 6 are
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An ®ss in text menmory 110 i s desi gnated by a two-way selector, that is,

conEeling .of a row address selec- tor 113 and a col um-address sel ector

114 EWbon vvrltl ng data |nto text menory 110 sel ectors 113 ELAHEEEHAS BEEN
5 REPLACED

I

-

oriented toward an identical objects B. For effecting the

[}
-
N

[}

self-image taking, with camera portion 1 £ixed, monitor
portion 2 is rotated upside dcwn or .180 degrees on joint
porticn 3 so that menitcr screen § may be oriented in the
5 same direction with the picture-taking direction of camera
lens 4 (hereinéfter, this state is called self-image.

picture-taking state I). -

In the self-image picture-taking state I, monitor

screen 6 is scanned with the scanning direction turned
right-side left in opposition to the caso of the normal
picture taking, from the upper right to the lower left. As
2 result, the picture of an object B is displayed on monitor
screen 6, right-side left or as a horizontally inverted
mirror-image.

Fig.6 shows another self-image picture-taking state.

For effecting the self-image taking, with monitor portion

RS ey e

2 fixed, camera portion 1 is rotated upside down or 180
degrees on joint portion 3 so that monitor screen 6 may be
;Oriented in the same direction with the picture-taking
-direction of camera lens 4 (hereinofter, this state is
Falléd self-image taking state II).

B In the self-image picture-taking state II, monitor
!creen 6 is scanned with the scanning direction turned up-
de down in opposition to the case of the normal picture

£
3 ing, from the lower left to the upper right. As a

This Sheet Has Been Reﬂlaced
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H by a witing address aSSOCIated with the data to be witten in
in the command register, to thereby forma t ex i enot

in text menory 110 is to bée read out, an addres St =ETdAS BEEN
generated by selecting row and colunn addr essesjuit h ?%@L&Qﬁ% of
ter 111 and a columm-counter 112 that count cycli- calTly.
nter 112 for providing a col um- address (or a

-direction address) in text _mepory 110 is reset by a hori zont al
ing signal (HSYNC)-and counf's

result; the-picture of an object C is displayed on monitor
screen 6, right-side left or as a horizontally inverted
mirror-image.

However, in the above prior art.self—image picture-
raking states, since the scanning direction of the monitor
screen is turned right-side left or up-side down to display
the mirror-image picture, if display characters are tried
to be displayed on the monitor screen as is performed in the
normal picture taking stat re, characters turned right-side
.left or up-side down are displayed on the monitor screen.
herefore, the text superimposition on the monitor screen
in the self-image picture-takiné states was inhibited.
ccordingly, the prior art apparatus suffered from a prob;em
hat the date and/or time to be recorded on the video tape
. could not be confirmed on the monitor screen.

In addition, in the self-image picture-taking state,
S8ince monitor portion 2 is turned down-side up as compared

to the normal taking state, the operation switches are
? Positioned on the top of the monitor screen, if the
Operation indication is tried to be displayed on the monitor
8Creen as is performed in the normal picture taking state,
the indication on the monitor screen is displayed away from
@ position of the operation switches and the display
“facter is turned right-side left on the monitor screen.

.?%erefore’ the operation indication on the monitor screen

Sheet Has Been Reilaced
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g (OCS) 130 by neans of 1/n-divider circuit 132. Here, a periad of _
g time corresponding to a horizontal length of one=piet—Fr—— ___
racter patterns that are-read out fromthe chaijactiershEaier
is a nunber in the horizontal direction of th pi xeREPEAH
character. Row counter 111 for providing ar SS
direction address) in text nmenory 110 is reset by a vertical
ng signal (VSYNC) and counts signals

- 14 -

jn the self-image pictureftaking state was inhibited.
Accofdinle, the prior ‘art appératus suffered from
jnconvenience that the operation of the video camera could
not be confirmed on the monitor screen. . |

SUMMARY OF THE INVENTION

In view of the aboﬁe problems of the prior art video
camera, the present invention is to allow proper character
display on the monitor screen without characters
horizontally or vertically inverted.

It is therefore aﬁ object of the present invention to
provide a monitor screen-integrated video camera (to be
refereed to as a video camera hereinafter) which includes
a camera portion having a- camera lens for picking up 2

picture of objects, a monitor portion having a monitor
 3screen such as of LCD (liquid crystal display), etc., for
displaying a video picture taken by the camera portion or
it 2 video picture reproduced from a video tape and a joint
Structure for rotatably jointing the camera portion with the
monitor portion, and which can be used both for normal
Picture taking in which the lens face of the camera lens is-
OPposed to the face of the monitor screen and for self-image

Picture taking in which the lens face of the camera lens and

the face of the monitor screen are oriented in the same

:direction.

Further, it is another object of the present invention
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g are forned by dividing the horizontal synchronizing signal (HSYNC) by
Ens of 1/mdivider circuit 131. Here, 'ml is a nunber in the vertical
frection of the pixels constituting one character. ChaﬁﬁgT”’plat%ta\.'
Egi ster 120 stores the character codes and associ at edy s i 6 D

& ormation therewith which are read out fromtext nmemjry 11BEPLA
d@ner at or ROM 121 converts a character code-into.a dis tern of m

ciisxn dots. A readout address in character generator ROM 121 consists of
A upper bit : - 13 - _

to provide a video camera having the above configuration,
which has a function allowing the scanning directicn on the

monitor screen to be inverted in order +o herizentally

invert the video picture that is taken by the camera portion

in the self-image picture taking state to thereby display
a mirror-image 6f the taken picture on the menitor screen.
(Here, this function will be refereed to as a mirror-image
display function.) |

In order to achieve the above object, the present
invention provides a superimposition controlling circuit
which generally allows character display such as a date,
operation indication and caution indication relating to the
operation state-of_the video camera to be displayed on the
monitor screen of the video camera and which generally
allows character display such as a date, time and the like
to be recorded on a video tape, and which, when the monitor
screen is scanned in an opposite direction because of the
aforementioned mirror-image display function, makes it
Possible to display properly readable character patterns on
the monitor screen by horizontally or vertically inverting
e text display signals of the characters to be
Perimposed on the monitor screen.
fﬁ? Moreover, the present invention is to superimpose
,;,verted character pattern signals on the monitor signals

A& a8 video picture to be displayed on the monitor screen,

is Sheet Has Been Rerlaced
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i cating a character code in character code register 120 and a
i-portion which is provided from ROM addr ess counggc;°°°
punt er 322 counts horizontal synchroniz- ing S|ghanasﬁ&aﬁﬁﬁﬁﬁﬁﬁ%N
-ortlon for the readout address in character ge*eratoﬂ&?ﬁ@@ﬁﬁg;___
,«us forned addresses are successively used for r esrdFTg—oUT e
Bpattern i'n the vertical direction. Left-shift register 123 is a
Egi ster for character generator g%]w 121. After read-out data sets
et

and at the same time, to superimpose non-inverted character
pattern signals onto the recording signals of the video
picture to be'recorded on a video tape.

To achieve the above cbjects the present invention is
constructed as follows.

That is, in accordance with a first aspect of the
present invention, a monitor screeh-integrated video camera
comprises: a camera portion having a camera lens for picking *
- up @ picture of objects: a monitor portion having a monitor
@ screen that displays the picture taken by the camera
portion; a joint portion for jointing the camera portion
i with the monitor portion in a relatively rotatable manner;
a monitor driver circuit which, when both the camera lens
_and the monitor screen are oriented toward an identical
object, allows the monitor screen to display an horizontally
inverted mirror-image of the picture taken by the camera
 ?90rtion: a character code generating means for generating
'Character codes for texts to be superimposed over the
monitor screen; a character generator for generating
Character patterns in association with character codes
Supplied from the character code generating means; an
inVefting circuit for horizontally inverting a character
Pattern oqtput generated from the character generator; and
&n editing means for horizontally replacing the order of

Tayed characters constituting each row to be displayed on
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the monitor screen.

In accordance with a second aspect of the presenfc
invention, a monitor séreen-integrated' video camera
comprises: a cameré porticn having a camera lens for picking
up a picture of objects: a monitor portion having a monitor
screen that displays the picture taken by the camera
portion; a joint portion for | jeinting the camera portion
with the monitor portion in a relatively rotatable manner:;
a monitor driver 'circuit which, when both the camera lens
and the monitor screen are oriented toward an identical
objéct, allows the monitor screen to display an horizontally
inverted mirror-image of the picture taken by the camera
portion; a character code generating means for genei'ating
character codes for texts to be superimposed over the
monitor screen; and a character generator for generating
Character patterns in association with character codes
Supplied from the character code generating means, wherein

the character generator provides a first character generator

Superimposed over the video picture signal to be outputted
o the monitor screen and a second character. generator
: Output which can be superimposed over the video picture
Signal to be recorded on a video tape.

In accordance with a third aspect of the present

invention, & monitor = screen-integrated video camera

This Sheet Has Been Rﬁlilced
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fel inthe left-shift register 123,.the data sets are shifted based
X signal [err] to be converted into serial data. Char act er pattern
Mivered serially fromleft-shift register 123 is

s 126 and 127 on their one input side. Cutput in§liTasSREERHAS BEEN
120-3 for the nodifying information in character

ode rRERIAGEED 120

- 18 -~

comprises: a camera pdrtion having a8 camera lens for picking .
up a8 picture of objects; a .monitor portion having a monitor
screen that displays the picture taken by i:he camera
portion; a joim: portion for jcinting the camera portion
with the monitor portion in a relatively rotatabie manner;
a monitor driver circuit which, when both the camera lens
and the monitor screen aré oriented toward an identical
objéct, allows the monitor screen to display an horizontally
inverted mirror-image of the picture taken by the camera
portion; and a superimposition contrélling circuit which is
able to switch the mod.e of characters to be.outputted to the
monitor screen between a horizontally inverted character
ocutput mode and a non-inverted character output mode and
which, as the modes are changed over, allows the display
bositions of characters to be modified.

In accordance with a fourth aspect of the present
invention, a monitor screen-integrated video camera
Comprises: a camera portion having a camera lens for picking
Up a picture of objects; a monitor portion having a monitor
SCreen that displays the picture taken by the camera
Portion; a :joint portion for jointing the camera portion
wWith the monitor 'portion in a relatively rotatable manner;
a moni.tor driver circuit which, when both the camera lens
3nd the monitor screen are oriented toward an identical

: Object, allows the monitor screen to display an horizontally
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Fpd to réspective ot her 'input terminals of AND-gates 126 and 127.
fice with OV OFF state in output indicating bits .120-2 and 120 3,

S ———————

In
t he

i rom AND-gate 126 and/or 127 is allowed or inhibit SO=a5

. character pattern data to be-added or not in the dHtS WEEEHéS BEEN
dding circuits in the next stage. Video signal apdi ngREPLAGEDs

127 to the video picture signal supplied from picture pickup
5 so as to superinpose characterlatterns on the video

inverted mirrorfimage of the picture taken by the camera
portion; a character code generating means for generating
character codes for texts to be superimpcsed over the
monitor screen; a character generator £for generating

character patterns in asscciation with character codes

inverting circuit for vertically inverting a character
pattern output generated from the character generator.

In accordance with a fifth aspect of the present
invention, @ monitor screen-integrated video camera
comprises: a camera portion having a camera lens for picking
up a picture of objects; a monitor portion having a monitor
screen that displays the picture taken by the camera
portion: a joint portion for jointing the camera portion
with the monitor portion in a relatively rotatable manner;
a monitor driver circuit which, when both the camera lens
and the monitor screen are oriented toward an identical
object, allows the monitor screen to display an horizontally
-...inverted mirror-image .of the picture taken by the camera
3 Ortion; a character code generating means for generating
'-L:Character codes for texts to be superimposed over the
lncni‘tor Screen: and a character generator for generating
°haracter patterns in association with character codes
s“Dpl.v.ed from the character code generating means, wherein

t
he character generator provides a first character generator
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supplied from the character code generating means; and an

129 add character pattern data delivered fromrespectTtve AND- gates



si gnal . The video picture.signals overlaid

pi G |

pat? g i n-video picture signal adding circuits 12 n
to? portion 8 and .nonitor screen driver circuit 7, ;
t he ¥ ati on of the t hus constructed superinposi- tion i

W | escri bed. M croconputer 210 for controlling th

can perforns edit-control of the text to be superi npesec :
vi d ture signal displayed on nom 28r =screen 6 and the. vi deo plct
SI1

corded on the video tape (not

; | g - it >
output which can be vertically inverted and canjfggﬁ

superimposed over the video picture signal to be outputted

to the monitor screen and a second character generatdr
output which can be superimposed over the vidéo pidture
signal to be recorded on a video tape.

In accordance with a sixth éspect of the present
invention, a monitor screen-integrated videc camera
comprises: a camera portion having a camera lens for picking
up @ picture of objects; a monitor portion having a monitor
screen that displays the picture taken by the camera
portion; a joint portidn for jointing the camera portion
with the monitor portion in a relatively rotatable manner:;
'il a8 monitor driver circuit which, when both the camera lens
k. and the monitor screen are oriented toward an identical
object, allows the monitor screen to displéy an horizontally
g: inverted mirror-image of the picture taken by the camera
ortion; and a supefimposition controlling circuit which is
= able to switch the mode of characters to be outputted to the
i monitor sCreen between a vertically inverted character
Oulput mode and a non-inverted character output mode and
hich, as the modes are changed over, allows the display
Ositions of characters to be modified.

;3 With the above configurations, the present invention
a11°WS when the video camera is used for self- -image picture

&
Aking mode in which a picture of objects is displayed on

This Sheet Has Been Re
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Fosi tion of the text is effected on text memory 110 of
urm matrix. That is, microconputer 210 deS|gnates p05|t|ons of
s .on text nmenory 110 so as to MWIte char-

ASE

A

control connand containing a four-bit ra

— = ® O
5 —

mmand and t he aSSOCIated
- 21 =-.

+he monitor screen as a mirror-image by inverting the .
;9scanning'direction.on the moniter screen, display characters
that is to be superiméosed'onto the picture con the monitor
screen, to be properly displayed on the monitor screén by
horizontally or verticélly inverting the characters to be
superimposed. And at the same time, display characters such
as a date, time, etc., to be superimposed onto the video
picture signal that is recorded on a video tape is, without
being inverted, outputted separately to be recorded.

i BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l1 is an overall block diagram of a prior art
example of a monitor screen-integrated video camera;

Fig.2 is a block diagram showing a prior art example
of a superimposition controlling circuit in a monitor:
§Creen-integrated video camera;

Fig.3 is a chart of an address arrangement showing a
Prior art example of a storage state of data in a text
memory;

Fig.4 is a view shbwing é prior'art display example on
8 monitor screen in the normal éicture-taking state;

Fig.5 is a view showing a prior art display example on
8 monitor screen in the sélf-image picture-~taking state I;
Fig.6 is a view showing a prior art display example on
)_‘ Monitor screen in the self-image picture-taking state II;

Fig.7 is an overall block diagram of an embodiment of

'This Sheet Has Been RT
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Erewith are serially transmtted from nicroconputer 210 to
Fposition controlling circuit 209 and accepted therein by a pair of

REPLACED

Fegi sters conbi ned, - namely com nand register 101 %@%L@Eﬁ?—ms%@m

e
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- 22 -
a monitor screen-integrated_video'camera in accordance with
the present invéntion;

Fig.8 is a block -diagram shewing a superir‘riposition
controlling circuit in'an embodiment of a monitor screen-
integrated video camera in accordance with the present
invention;

Fig.9 is a chart of an address arrangement showing an
example of a storage state of data in a text memory in the.
normal picture taking state in accordance with an embodiment
of the present invention;

Fig.1l0 is a chart of an address arrangement showing an
example of a storage state of data in a text memory in the
self-image picture-taking stéte I in accordance with an
embodiment of the present invention;

Fig.ll is a chart of an address arrangement showing an
example of a storage state of data in a text memory in the
self-image picture-taking state II in accordance with an
embodiment of the present invention:

Fig.12 is a view showing a display example on a monitor
SCreen in the normai picture-taking state in a accordance
with an embodiment of the present invention:

33

Fig.13 is a view showing a display example on a monitor

5f_s°reen in the self-image picture-taking state 1 in

)E‘ceordance with an embodiment of the present invention;
el
gL

Fig.1l4 is a view showing a display example on a monitor
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pecoder 303 decodes the conmand accepted by conmand register'
he conmmand i ndicates the data to be witten in, the row and colum -
®ed by the command is sel ected by row address sel egter—ti3—ant—col=—

—

i
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screen in the self-imagé picture-taking state II in
accordance with an embodimeht of the present invention;
Fig.l5A is an illustration showing an example of
character pattern horizontally inverted; and
Fig.15B is an illustration showing an example of
character pattern vértically inﬁerted.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
One embodiment .of -the present invention will
hereinafter be described with reference to the accompanying
drawings. |
Fig.7 is an overall block diagram showing an embodiment
of a monitor screen-integrated video camera in.accordance
with the present ihvention. In the figure, components
corresponding to those in the prior art example shown in
Fig.l are allotted with the same reference numerals.

In Fig.7, the video camera of the present invention has
a camera portion 1 £or picking up a picture of objects, a
monitor portion 2 for displaying the picture of the objects
that have been taken, and a joint portion 3 for jointing
Camera portion 1 and monitor portion 2 and allowing relative

rotation of one to another.

g

27
ug

Camera portion 1 includes a camera lens 4, a picture

.pickup circuit 5 which converts optical images of objects

formed by camera lens 4 into video picture signals to be

Outputted to monitor portion 2, and an unillustrated camera

This Sheet Has Been R laced
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¥iress sel ector 114 so that a witing pulse is generated for text
E 110. When the witing pulse is |aunched fromco
gt a held in data register 102 is witten onto text
ho be witten onto text nmenory 110 conprises a char
¥i ng i-nformati on associ ated there- with. The character code nay be
f:uct ed of one-byte or two-byte character .code system sel ected

ing upon the text content to be dlsplayed Exanpl es of one- byte
ter

lens confrol system.

Monitor portion 2.includes: a monitor screen 6 such as
of a liquid cryétal panel-or'the like for displaying a
picture of objects taken; a display driver circuit 7 for
driving honitor screen 6; a VTR porfion 8 for recording
video picture signals on an unillustrated video cassette
tape and reproducing video picture signals from a video
cassette tape; a superimposition controiling circuit 9 for
superimposing a date over the video pictqre to be outputted
to VTR portion 8 and for superimposing Qarious kinds of
displays which can be horizontally or vertically inverted

over the video picture on monitor screen 6; a microcomputer

10 for controlling the entire video camera; and a

gravitational direction detecting means 12 for detection of

a position (normal, self-image states I, II, etc.) of the
videé camera.

Joint portion 3 has a rotational angle detecting switch
11 that detects a relative rotational angle of camera
portion 1 to monitor portion 2. The rotational angle
detectin§ switch 11 outputs to microcomputer 10 a self-image
Picture-taking mode signal that indicétes that the camera
is set in a position for picking up self-image when both
camera lens 4 and monitor screen 6 are oriented to the same
object.

Microcomputer 10 distinguishes with reference to the

This Sheet Has Been R laced ’
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E t he

. (Japanese phonogran1and Chi nese characters, respecti vig

: t WO-
E one-

code for representlng al phanuneric include | SO code and ANSI code

ot her hand, inclusion of Japanese characters suc

byte character code containing the JIS first-I|eve
byte code. = Associated information with characte

,._————'_—"
'S conposed of

Fone bit allotted for, designating the nonitor screen as an output nmeans,

another bit allotted for designating-the VIR portlon as anot her out put
smeans, a field for deS|gnat|ng A 25 -

*

selffimage'picture—taking mode signal whether camera is set
in the normal pickup position or in cne of self-image taking
sositicns, and if the camera is decided to be set in a self-
image taking position, microcomputer 10 effects a further
judgment of which position t.e camera is set in, self-image
picture-taking state I or self-image picture-taking state
IZ (to be described in detail -hereinafter) baéed on a
camera~-position signal delivered from gravitational
direction detecting means 12. Microcomputer 10, having
recognized that the camera is set in self-image picture-
taking state I or II, maysend out an instruction to display
driver circuit 7 that video picture being taken is inverted
horizontally as a mirror-image to be displayed on monitor
screen 6.

Next, Fig.8 is & block diagram showing a

superimposition controlling circuit 9 as a part of monitor

. portion 2.

Superimposition controlling circuit 9 comprises a ccmmand

% register 101, a data register 102, a command decocder 103,

% a tex:t zmemory 110, a row-counter 111, a column-counter 112,
% : :

a row-address selector 113, a column-address selector 114,
£ a character code register 120, a character generator ROM
2121, a ROM address counter 122, a left-shift register 123,
;i righz-shift register 124, a right-side-left inversion

gSwitching selector 125, AND-gates 126, 127, video picture
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i




col;

and
tyR
t hel
I ng
OpEgs
I el Gu

or- screen includes: in addition to the date ind
b which is displayed for a period of time in ac
of a video canera switch as th3 switch is operated; and caut
A the operation State of thevi § '

ta date indication while character information bo UE our i

fe di spl ayed. The two bits for designéting out put neans enabl e t e e
green and/ or the VIR portion to be designated independently of ‘one
. Char-acter information to be outputted to the VIR portion is

c B!

ordan ép

il

e0 canera such as a

signal adding circuits 128, 129, a clock osc;lla tor (OSC)
130, a l1/m-divider 131 and a 1/n-divider 132.

Next, each'component of the superimposition controlling
circuit will be now described in detail.

Command register 101 and data register 102 are each
composed of a series input/parallel'output shift register
and receive command and display character data associated
with the command, respectively, both of which are serially
transmitted from microcomputer 10, and output parallel
command and data, respectively.

Command decoder 103 decodes the command accepted by
command register 101 and generates a.confrol mode signal and
a control timing signal.

Text memory 110 consists of memory sections arranged
in a 12-row x 24-column matrix form for £illing one full-
frame region of the screen. Each of the memory sections can
Store a character code for one character and information
associated with the character. Information to be written
in text memory 110 is dispiay character data consisting of
Character codes and associated information with characters
held in data resistor 102, and is written in memory sections
designated by corresponding commands.

An address in text memory 110 is designated by a two-

7? Way selector, that is, consisting of a row-address selector

- 113 ang 2 column-address selector 114. Upon writing data

T

’""ﬁﬁ?iﬁ‘:iii:ﬂiﬂ I
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tamount of tape and a remai ni ng anount -of battery power
3 i s adlagramshovmng an exanple O texts to be. :
g oned. text nenory 110. - Text nenory 110 is
brenory for storing display data for one ful]
& ng of, as shown in FIG 3, in total, 288 (12

sections for display character data.

- 27 ~

into text merﬁory 110, selectors 113 and 114-_are designated
:; by @ writing address associated with the data to be written
in and stored in the command _register, ‘to thereby form a
f: text memory address. When data in text memory 110 is to be
] read out, an address in the. text memory is generated by
selecting row and column addresses with the help of a Tow=-

counter 111 and a column-counter 112 that count cyclically.

Column-counter 112 for providing a column-address (or
3 a horizontal-direction addréss) in text memory 110 is a 24-
base number counter composed of an updown counter and is
initializéd by a horizontal synchronizing signal (HSYNC) and
counts signals ¢, 'cyclically in ~ascend::.ng order, which are

formed by dividing an output signal ¢, £rom clock oscillator

.....

(0sc) 130 by means of l/n-divider circuit 132. Here, a
period of ¢, is a time corresponding to a horizontal length
of one pixel in forming character patterns that are read out
from the character generator ROM and 'n' is a number in the
horizontal direction of the pixels constituting one
¥ »i, - Character.

. Row~-counter 111 for broviding a row-address (or a

vertical-direction address) in text memory 110 is a l2-base

number counter composed of a updown counter and is
initialized by a vertical synchronizing signal (VSYNC) and

Counts signals ,cyclically in ascending order, that are
| This Sheet Has Been R
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§ spl ay character data consists of, as described above, a character '
end associated informaticon with character. The associated information II
E:har act er ' : : '

THIS SHEET HAS BEEN
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formed by dividing the hbrizcntal 5ynChroniiing _signél
(HSYNC) by means of 1l/m-divider circuit 131. Here, 'm' is
a number in the vertical direction of the pixels
constituting one character.

Character code register 120 stores the character codes
and associated modifying information therewith which are
read out from text memoxy 110.

Character generator ROM 121 converts a character code
into a display pattern of m dots'(in vertical direction) x
n dots (in horizontal direction). "In. the present
embodiment, m = 18 and n = 12 as will bé shown later in
Figs.15A and 15B.

A readout address in character generator ROM 121
consists'of an upper bit portion indicating a character code
in character code register 120 and a lower bit portion which
is provided from ROM address counter 122 so as to read out
in paral;el n-bit pattern data corresponding to n dots in
the horizontal direction.

ROM address counter 122 is composed of an updown
Ccounter in which an initial value can be preset as 0 or m-1,
and counts horizontal synchronizing signals in ascending or
'f3descending order. A counting value by ROM address counter
'}FZZ provides a lower bit portion for the readout address ;n
écharacter generator ROM 121 and the thus formed addresses

£qre used to successively read out n-dot row data by 'm’
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i ncl udes
-.bits ang
[111].
means
subj g

“field for designating a display color, mhlch consi st's
f ndi cates red by [100], green by [010], blug: 5

is color infor- mation is outputted conmon
Detail of controlling the character displa
gatter of the present invention and i's c@
so t g0 further description will be: nmade.

chg B di spl ay exanpl e shown in RhG.3, displa
a (row '0', colum "0') in text nmenory

s B
10 |nd|cates that t

iiimes in vertical direction to form one cheracter pattern.
When character patterns stored in charactel generator
WOM 121 are to .be read out with being inverted upside down,
the initial value of ROM address counter 122 is set as m-1,
and the counter effects countzng in down-count ng mode or
decreases its counting value ocne by one every time the
ghorlzontal synchronization signal is detected.

, Left-shift register 123 and right-shift register 124
i;re readout registers for character generator ROM 121.
éﬁfter n-bit read-out data_sets_have been set in parallel in
iche register, the data sets are shifted based on clock
geignal(% to be converted into serial data.

3 Left-shift register 123 reads out character patterns
gcorresponding to one line in parallel with one another from
~;character generator ROM 121 and successively converts the
;data from the left end into serial data to supply normal
icharacter patterns without being horizontally inverted .
Right-shift register 124 reads out character patterns
ELCOrresponding to one line in perallel with one another from
giCharecter generator ROM 121 and successively convercs the
i’data from the right end into serial data to supply
?5h°rizontally inverted character patterns to be superimposed
:'°V6r the mirror-image.picture in the self-image picture-
2 taking state. '

Inversion switching selector 125 is a two-way selector
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Eter is "1", the out put means'is "nonitor screen al
- splay color is "white". Display character data he
¥Ss (row '8', colum '1') designates that the chara
means is "nonitor screen”, and the display color is ™
ter data held at still another address[f{Tow To——core

ates that the character is "F', the oulf piit!S SEERE HAS BERMillt or
e display color is "green" (Eresse%e FEAGEDho di gipl ay
ter data held are stored wWith b n'R dat a.

OO0 0® O

which may change over its mode with reference to the
indication from command decoder 103 so as to select one
pattern mode from the normal character pattern mode in which

data is delivered from left-register 123 and the

horizontally inverted character pattern mcde in which data
is delivered from right-register 124.

The character pattern data- delivered serially from
left-shift register 123 is supplied to one terminal of an
AND-gate 126. On the other hand, the character pattern data
delivered serially frominversion switching selector 125 is
supplied to one terminal of another AND-gate 127. OQutput
indicating bits 120-2, 120-3 for the modifying information
in character code register 120 are connected to respective
other input terminals of AND-gates 1286 and 127. In
accordance with ON/OFF state in output indicating bits 120-2
and 120-3, the output from AND-gate 126 and/or 127 is
allowed or inhi-bite'ci SO as to control character pattern data
7 to be added or not in the video picture signal adding
circuits in the next stage.

Video signal adding circuits 128 and 129 add character
i pattern data delivered <£from AND-gate 126 or inversion

switching selector 125 to the video picture signal supplied

RRRCET, e B

from picture pickup circuit 5 so as to superimpose character
Patterns on the video picture signal. The video picture

signals overlaid with character patterns in video picture

This Sheet Has Been Reli i
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keedure of address counting in text nenory 110 is perforned'such t hat
furm address is successively increased one by one fromcolum 'O to
E' 23' in synchronization with the scanning of-+t-he video pictur
®in horizontal direction. Then, every tine tHer'm@gi.,ggﬁHAb BEEN
BNni zation signals are counted 'm tines, the rOM/adgﬂggguzs

ively-increased one by one, counting up fromFow to—t-ow—41'
a span of one field. Next, FIGS.4 to 6 shom/relatlons betmeen
ns of a pr| or art vi deo caner a andHispl ay- states of its nonitor

signal adding circuits 128 and 129 are sent out to VTR
portion 8 and monitor screen driver circuit 7, respectively.

Next, common operaticn to all the picture taking states
of the thus constructed superimposition controlling circuit’
will be described.

Microcomputer 10 for controlling the entire video
camera performs edii:-contrc—l of the text to be superimposed
on both the video picture signal dispiayed on monitor screen
6 and the video picture signal recorded on the videoc tape
(not shown). | |

Composition of the text is effected on text memory 110
of 12-row x 24-column matrix corresponding to one full-frame
of the screen. That is, micfocomputer 10 designates

positions of memory sections on text memory 110 so as to

write characters one by one onto the text memory, whereby

display texts for one full-fi‘ame of the screen are formed.

AT S AT R R T o
AT O g Ry o WD TR

A

An instruction of writing onto text memory 110 is

effected by a control command containing a four-bit row

TS AT
TR A bl b P

address and a five-bit column address and the data
associated with the control command. The control command
and the associated data therewith are serially transmitted
from microcomputer 10 to superimposition controlling circuit
9 and accepted therein by a pair of shift-registers
combined, namely command register 101 and data register 102.

Command decoder 103 decodes the command accepted by
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screen in the normal picture taking use.and.-i.n..ths ISR 1cHEs

FlG 4 chows a manner in which a video i mage of an object Ais dlsplayed on

~screen 6 when the nornmal picture taking operation is effected.

fleo canera shown in FIG 4 is.conposed of a

pdating a canera lens 4 and a picture plck'bﬂm3$mEET%AS§E
i 2 accommodating a liquid crystal display -n|t@ﬁp§6P59n
8 and operation switches 18;; and a joint

I ch -
_ : o
- 32 - : :

" command register 101 in response to an unillustrated

instruction signal from micrccemputer 10 and if the command

indicates the data to be written in, the row and column

designated by the command is selected by row-address

selector 113 and column-address selector 114 so that a

£ uriting pulse is generated for text memory 110.

43

3 When the writing pulse is launched from command decoder

- e —————— S ——— s b0 0

¢ 103, the data held in data register 102 is written onto text
;;memory 110.

The data to be written onto text memory 110 comprises

b a character code and modifying information associated

§ therewith. The character code may be selected from

; appropriate character code systems in dependgnt upon the

;text content to be displayed. Alternatively, if the kinds

§of characters to be used are limited, it is possible to

fdefine and use a unique code system. In the embodiment of

jthe present invention, JIS code is used as the character
’Fode.

Associated information with character code is composed
Of one bit allotted for designating the monitor screen as
Output means, another bit allotted for designating the

_‘iDOrtion as another output means, a field for designating

2 C0lor to be displayed. The two bits for designating

_FPUt means enable the monitor screen and/or the VTR

f*tion to be designated independently of one another. The

eet Has Been Re‘laced
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gassumed that displayed S|nultaneously on nonitor screen 6 shomn I n

e a date |nd|cat|on (e.qg.,

_____

REPLACED

THIS SHEET HAS BEEN

- 33 -

-

pits, indicating red by [100], green by [010] for green,
blue'by {001] and white by [111]. This coler information
is outputted commonly to both the output medns, VTR portion
8 and monitor screen driver circuit 7..

Character information to be outputted to the VTR
portion is typically a date indication to be displayed with
white while charécter information to be outputted on the
monitor screen includes: in addition to the date indication,
operation indication (with .green indication) which is
displayed for a period of time in accordance with the
operation of a video camera switch as the switch is
operated; and cautions (with red indication) relating to the
operation state of the video camera such as a remaining
amount of tape and a remaining amount of battery power, etc.

Figs.9 to 11 are diagrams for illustrating text

éxamples to be stored in the aforementioned text memory 110
in different picture-taking states and for explaining the
Count sequence of rows and columns in the text memory.

Fig.9 shows a storing example in text memory 110 when
the normal pictufe-taking is effected. Fig.1l0 shows a
éfstOring example in.text memory 110 when the camera is set
;“P in the self-image picture taking state I. Fig.ll shows
{-a StOring_example in text memory 110 when the camera is set

- u . .
. "P in the self-image picture taking state II.

————

—_— T
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field for designating a display color consists of three




19 to be recorded on a video t
FFTERY) 20 which indicates the battery pomer of the video canera
. and an operation i ndi cation (e.g., FOCUS) 21 which i.ndicates an

;_ype of - operation sw tches 18. At the tine o"' PIOIMAL:Y -
ing operation, noni- tor screen 6 is scanned t t
g oper ni - to | BERLAE

- 34 -

As ﬁas been stated previously, text memory 110 is a
.readable and writable memory for storing display data for
one full-frame of the Screen consisting of, in total, 288
(12 rows x 24 columns) character sections for display
character data. Display character data for each character
is composéd of, as stated above, a character code and the
associated information therewith.

In accordance with the character display example shown
in Fig.9, display character data stored at an address (row .
'0', column '0O') in text memory 110 indicates that the
character is "1", the output means is "monitor screen and
VIR portion”, and the display color is "white".  Display
character data held at another address (row '8', column '1"')
designates that the character is "B", the output means is
"monitor screen", and the display color is "red". Display
character data held at still another address (row '10',
Column '18') designates that the character is "F", the
Output means is "monitor screen”", and the display color is
"green".

Here, addresses with no display character data held are
Stored with blank data.

In operating the normal picture-taking, the procedure
of address counting for superimposing the content in text
memory 110 over the video picture signals is performed such

that the column address is successively increased one by one
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[sane direction as is done on a typical TV screen. FIG5is a
picture-taking state of the video canera in which both canera .
nonitor screen 6 are oriented toward an i dentical objects B. Fon

the self-imge taking, with canera portion 1
gis rotated upside down or 180 degrees on joi
freen 6 may be oriented in the sane dlrect|0n|mﬁth RABLACED

tﬂpiSr&HEﬁT HAS BEEN,

signals are counted 'm’' times, the rcw address

to row 'll' within a Span of cne field.

The concept of this address count sequence comprises
the steps of: dividing the full-frame of the monitor.screen
into 12-row x 24-column matrix cells; reading out character
codes from respective memory sections in text memory 110,
each of the memory sections corresponding to a cell of the
matrix on the screen in which the position of the signals
scanning the monitor screen is contained; and converting the

readout character codes into character pattern data by means

of character generator ROM 121.

At. the normal picture-taking operation, inversion
switching selectorilzs outputs the serial character pattern
data without being inverted horizontally from left-shift
register 123 into monitor screen driver circuit 7 through
AND-gate 127 and video picture signal adding circuit 129.

Fig.12 shows a manner in which a video image of ah
object A is displayed on monitor screen 6 when the normal
picture taking operation is effected. Here, it will be
assumed that displayed simultaneously on monitor screen 6

are a date indication (e.g., 1993.4.1) 19 to be recorded on

Sheet Has Been Replaced
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klng direction of canera |lens 4 gherelnafter thrsstate 1S
:f-|nage pi cture- taklng st at e~l ' :

scanning of the ideo picture signal in horizontal

‘direction. Then, every time the horizontal synchronization

successively increased one by one, counting up frcm row 'O’

from column 'O' to column '23' in synchrcnization with the



h nonitor portion 2 fixed,

L mage picture-taking sfate b, -monitor ‘screem6-FSSTANTT WY
g direction turned right-side |eft

in opposition to the case of

® picture taking, fromthe upper right to the lower left. As a
5% pi cture of an object B is displayed on h
left or as a horizontally inverted mirrofl-THk
}f-lnage pi cture-taking state. For effect{ng t BERAGED npge

GHEET HASTEEN 1

a video tape, a cauticn indication (e. g., BATTERY) 20 which
indlcates the battery power of the video camera runs shcr*
and an operation indication (es.g., FOCUS) 21 which indicates
an operation type of operation switches 18 arranged under
monitor screen 6.

At the time of the normal picture-taking operaticn,
monitor screen 6 is scanned from the upper left to the lower
right, or in the same direction as is done on 2 typical TV
screen.

Fig.13 shows a Self-image picture taking state I in
which, with camera portion 1 upright, monitor portion 2 is
rotated upside down or 180 degrees on joint portion 3 so’
that monitor screen 6 may be oriented in the same direction
with the picture-taking direction of camera lens 4.

In the éelf—image picture taking state I, the video
camera allows a horizontally inverted or right-side-left
mirror-image picture of a pickup object B to be displayed
on monitor screen 6 by scaﬁning in a horizontally opposite
direction over the screen to that in the case of Fig.1l2 (or
from the upper right to the lower left).

Here, in the self-image picture taking state i, since
monitor portion 2 is placed down-side up as shown in Fig.1l3,
6peration switches 18 locate on the top of the monitor
screen. Therefore, it is convenient to position operation

indication 21 close to operation switches 18, or to arrange

Sheet Has Been Reraced

T

canera portiom I 15 rotated upside
0 degrees on joint portion 3 gﬂsthat nonitor screen 6 may be



a@e di rection with the picture-taking direction of canera lens 4 _
Pfter, this state is.called self-image taking state I1). In the
}ge picture-taking state Il, nonitor screen 6 is scanned with the

¥ direction turned upside down in opposition to Mg ¢

ficture taking, fromthe lower left to the upper -
gure of an object Cis displayed on nonitor scr - i =% de
&as a horizontally inverted mrror-inage. However, in the above
Bt seclf-image picture-taking - 37 -

the operation indication 21 in the upper part of monitor
screen 6. For this purpose, the arrangement of each line
of operation indication 21 as well as date indication 19 and
N caution indication 20 is vertically inverted.

: Fig.1l0 shows display characters and the associated
information therewith to be stored in text memory 110 in
order to effect the monitor display in the self-image
picture taking state I shown in Fig.13 mentioned above.
Microcomputer 10, based oﬁ the self-image picture taking

f mode signal from rotational angle detecting switch 11 as
| well as the video camera-position signal £rom the
gravitational direction detecting means, recognizes the
self-image picture taking state I, and rewrites the content
in text-memory 110 in accordance with the picture-taking
state so as to change the character arrangement. The order
of counting addresses for text memory 11 in order to read
out the display characters is the same as that effected in
the normal picture taking state.

In accordance with the character display example shown
in Fig.10, display charactef data stored at an address (row
'0', column '0') in text memory 110 indicates that the
character is "1", the output means is "VTR portion”, and the
display color is "white". Display character data held at
another address (row 'l', column '5') designates'fhat the

character is "F", the output'means is "monitor screen" and
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- e scanni ng direction of - the nonitor—screemrt+s—turntgt——=-
[eft or up-side down to display the mirror- i mge picture, if
®mracters are tried to be displayed on the nom==e 9
®n the normal picture taking state, characte ~Thuiﬂm@EWHgStEENdﬁ'
si de down are displayed on the.nonitor scregn. ThBEéLACED the
nposition on the nonitor screen in the self- FekFhg
i nhi bited. Accordingly, the prior art apparatus suffered froma
gat the date and/or tine to bgarecorded on the video tape could
i rmed on

-

the display color is "green". Display character data held
at another address (row '3', column '22') designates that
the character is "B", the output means is "monitor screeh",
1 and the display color is "red". Display character data held
at still another address (row 'll', column '23') designates
that the character is "1", the output means is "monitor
screen”, and the display color is "white". 1In Fig.l1l0, the
_3.text for the date is stored twice on rows 'O’ and '1l'. The
'é first one on the row '0' is outputted to VTR 8 without the
£ characters being horizontally inverted while the second one
f on the row 'll' is outpu-tted to monitor séreen driver
circuit 7 with the characters being horizontally inverted.
These are required because the two outputs differs in their
orders of characters.

Next, the operation of superimposition controlling
circuit 9 in the self-image picture taking state I will be
described. Microcomputer 10 having recognized the self-
lz'image picture taking state I sends out horizontally
inverting commands to superimposition controlling circuit
9 in order to horizontally invert the character patterns to
be 6utputted to monitor screen driver circuit 7. The
horizontally inverting commend accepted by command register
101 is.decoded by decoder 103 so that a switching signal is
Sént out for iaversion switching selector 125. With this

Switching signal, inversion switching selector 125 selects
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one mode in which right-shift register 124 may output
norizontally inverted character patterns.

Character patterns of the characters designated to be
outputtéd on the monitor screen by the output means
designating bits associated with the characters loaded'by
character code register 120 are processed through character
generator ROM 121, horizontally inverted and serialized in
right-shift register 124. The thus serialized data carrying
the horizontally inverted character patterns is processed
through inversion switching selector 125 and AND-gate 127
and added to the videc picture signal in video picture
signal adding circuit 129. The video picture signal with
the hérizontally inverted character patterns superimposed
is inputted to monitor screen driver circuit 7 which
horizontally changes the scanning direction so that the
display picture may be mirror-displayed. As a result, the
character patterns once horizontally inverted are re-
inverted to display correct characters oh monitor screen 6
without being horizontally inverted.

It should be noted that, even in the self-image picture
taking state I, the characters designated to be displayed
on the VIR as the output means will not inverted and read
out in the same manner with that in the normal picture
taking state.

Fig.14 shows a self-image picture taking state II in
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5 turned down-side up as conpared t-o the nornal
#on switches are positioned on the top of the

F in‘the sel f-image picture-taking state |, since nonitor-
taklng state,

=

gon i ndication is tried to be displayed on the nﬁﬁﬁismEShHASMEEN
Bl in the normal picture taking state, the indijcati-:oREBRACEB

- .

n is displayed away fromthe position of the operation
t the display character is turned right- side left on the

®cen. Therefore, the operation 4Gdication on the nonitor screen

| mage picture-

which, with monitor portion 2 upright, camera porzion 1 is
rotated upside down or 180 degrees on joint pertion 3 so
that monitor screen 6 may be criented in the same direction
with the p:.cture-tak:.ng d&rec icn of camera lens 4.

picture taking state II, the video

-

In the self-image
camera allows a vertically inverted or upside-down mirror-
image picture of a_piékup'object C to be displayed on
monitor screen 6 by scanning oppositely from the bottom to
the top (specifically from the lower left to upper right)
over the screen in contrast to the case of Fig.12.

Fig.ll shows display. characters and the associated
information therewith to be stored in text memory 110 in
order to effect the monitor display in the self-image
picture taking state II showg in Fig.l14 mentioned above.
Here, in the self-image picture taking state II, the
arrangements of date indication 19, caution indication 20
and operation indication 21 on their respective lines are,
as shown in Fig.ll, the same with those in the normal
Picture taking state as long as the monitor screen is
Observed. Nevertheless, since the scannihg over the monitor
SCreen is carried out inversely from the bottom side to the
top' side, the lines or rows for the display on the monitor
SCreen are arranged and stored in a vertically inverted
Manner as compared to those for the normal picture taking

State. On the other hand, the date indication for the

I
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M ate was inhibited. Accordingly, the prior art appa- ratus suffered
onveni ence that the operatlon of the video canera could not be

ed on the nonitor screen. . SUMMVARY. OF "F; ' 1

.of the above probl ens of the prior art video caner'ﬂﬂ3@H§EE§eﬁﬁEEN

bn is to all ow proper character display on the foniifor s GERLACED

characters horizon- tally or vertically inverted. TT TS

3 c an object of the present invenl{qp to provide

-

output to the VTR portion will not be inverted verti;ally'
so that it is stored on the row 'O' in text memory 11.
Microccomputer 10, based on the self-image picture
taking mode signal from rotational angle deéecting switch
'Qz_ 11 as well as the video camera—pqsitioﬁ signal frem the
gravitational direction detecting means, recognizes the
self-image picture taking state II, and rewrites the content
in text memory 110 in accordance with the picture-taking
%g:‘ state so as to change the character arrangement. The order
of counting addresses for text memory 11 in order to read
out the display characters is thg same as that effected in
the normal picture taking state.
In accordance with the character display example shown
in Fig.ll, display character data stored at an address (row
'0', column '0') in text memory 110 ihdicates that the

character is'"l", the output means is "VTR portion", and the

display color is "white". Display character data held at
another address (row 'l', column '18') designates that the
character is "F", the output means is "monitor screen" and
the display color is "green". Display character data held
at another address (row '3', column '1l'") desigﬁates that the
character is "B", the output means is "monitor screen”, and
the display color is "red". Display character data held at
Still another address (row 'l1l', column 'l') designates that

the character is "1", the output means is "monitor screen”,
-
eet Has Been Reﬁaced
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a nonitor screen-integrated video canera (to be referred to as a video

e her ei naft er) which i nclldes a cairéra portion having a canera | ens

cking up a picture of objects, a nonitor porti oT #éﬁ -
F such as of LCD (liquid crystal display), etc., f%ﬁ3§!gg#§y

xpi cture taken by the camera portion or a video, | pictdt )dur

k video tape and a joint structure for rotatably jointing the camer a

{n with the nonitor portion, and which can be used both for nornmal

e taking in which the lens face of the canera lens is opposed

3 ' ' - 42 -

e
4

and the display color is "white".

Next, the operation of superimpositicn controlling

circuit 9 in the self-image picture taking sfate.II will be
described. Microcomputer 10 hav;ng recognized the self-
image picture taking state II sends out vertically inverting
3 commands to superimposition cont rolllng circuit 9 in order
k to vertically invert the character patterns to be outputted

¥ to monitor screen driver circuit 7. The vwvertically

| inverting command accepted by command register 101 is

£ decoded by decoder 103 so that a vertical inversion

jcontrollihg signal is generated.

If the vertical inversion controlling signal is true
and if the associated information with character loaded in

character code register 120 designates monitor screen 6 as

the output means, counter 122 providing the lower bit

1portion of an address in character generatdr ROM121 loads
fm-l 3s an initial value and functions in the down counting
?Dde SO as to decrease its count value one by one every time
fhe horizontal synchronizing signal is detected. By this
xprocedure, the character patterns arranged in the m x n

:atrix in character generator ROM 121 are read out from the

pottom to the top by every n-bit into left-shift register
123- The data carrying the vertically inverted character

ftterns serialized by left-shift register 123 is processed

Ttough inversion switching selector 125 and AND-gate 127

[
[
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self-lmgrplcture tak| ng I n

whi ch t he L glsetoTCT o'r___gji‘re—'ca‘r‘ré‘r"z'fl ens and the-face of the m)nltor screen !
ented in t he same”al rection. “Furt her’ Ft I ot-he of the::

E this
; - 43 -

E and added to the video picture signai in wvideo picture
" signal adding circuit 129. The video picture signal wit
the vertically inverted character patterns superimposed is
inputted to monitor screen driver circuit 7 which changes

fthe scanning direction upside down so that the display

foatterns once vertically inverted are re-inverted to display
-o'rrect characters on monitor screen 6 without being
rtically inverted..

In this connection, in the case where the vertical
Inversion controlling signal is true and if the character
» formation with character loaded into character code
gister 120 designates VTR portion 8 as the output means,
unter 122 counts up from an initial value '0' every time
horizontal synchronizing signal is  detected.
: ordingly, normal character patterns without being
tically inverted are read out from character generator
;7 121, and are superimposed as they are on the VTR
-;rding signal.

Figs.15A and 15B are illustrative views showing
iZCJI'L‘(:all.y inverted and vert:.cally inverted character
tems respectively. In the embodiment, a unit of
g 3Cter pattern data is 18 dots in length (m) and 12 dots
'idth (n). As example, inverted characters of "R" are

Fig.15A is an example of the character turned right-

fpicture may be mirror-displayed. As a result, the character

‘inverted in order to horizontally |nvert t ‘ re that is
Fby the canmera porti.on in the self-imge pi ct_ure taking state to .
Py display a mrror- image of the taken picture on the nonitor screen:

//

een

"l
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W I'l be refereed to as a nirror-ihage di splay function.) I n
#achi eve the above object, the present 10 invention provides a
josi tion controlling circuit which generally allows character

:such as a date, operation indication and cauti op=tn¢hteatton—

;screen of the video camera and whi ch generally F&PLACED

pp—————

. to the operation state of the video canera to tﬂeml sphryedASBEERe |

- 44 -
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ihe left and Fig.13B is an example of the character turned
;Side down.

' As has been described abcve, according to the present
i&ention, even when the pickup picture is mi?ror-displayéd
j}the.monitor screen in the self-image picture taking mode,
‘iis possible to effect correct character display on the

Enitor screen without characters being horizontally

In addition, in accordance with the present invention,
fn when the pickup picture is mirror-displayed on the
:itor screen in the self-image picture taking mode, it is
;sible to superimpose character display such as date,
je, etc., over the video pictufe signal to be recorded on
}ideo tape and at the same time it is possible to display
; characters correctly on the monitor screen without the
jaracters being hcrizontaily invertéd.

- Further, according to the present invention, even when
f:pickup picture is mirror-displayed on the monitor screen
j the self-image picture taking mode, it is possible to
fplay operation indication on the monitor screen in a

fition not away from the operation switches.

- —
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and whi ch, when the nonitor screen |s scan
& diréection because of” TTTe af’ orement i oned m Lo
t| on, nmeakes it

an
pl ay
e - NS
PLAIMS
‘ 1. A monitor  screen-integrated videc  camera
0 prising: !
a camera portion having a camera lens for picking up '
p:.cture of objects: '

a monitor portion having a mon:.*-cr screen that displays

bhe picture taken by said camera-portion;

a joint portion for jointing said camera portion with

id monitor portion in a relatively rotatable manner;

a monitor driver circuit which, when both said camera

e e ————.

and said monitor screen are oriented toward an

ntical object, allows said monitor screen to display an

izontally inverted mirror-image of the picture taken by
d camera portion;

racter display thlm and the like to. be recorded
on a video tape,

a character code generating means for generating

iracter codes for texts to be superimposed over said
pltor screen;

f 2 character generator for generating character patterns
association with character codes supplied from said

acCter code generating means:;

an inverting circuit for horizontally inverting a

‘er pattern output generated from said character
Fator; and

-

as Been R
qn editing means for horizontally replacing the order
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p055|ble.to di spl ay properly readabl e characT@W‘TEHTT#Tﬁ?ﬁﬁFﬁTﬁFﬁﬁﬁﬁﬁiﬁa=a=h~

f) horizontally or vertically inverting the text display signals of
bcters to be superinposed on the nonitor screen. Mor eover, the
nvention is to superinpose inverted char act er pattern
g or Signals of a video. picture to be di spl ayed
.nd at the sane tinme, to.superinpose non-inver

el
hal s onto the recording signals of the video piictur eREBLE
PO tape. - 46 -

on said monitor screen. - Coox ¢ L M8 %

2.

»

A monitor screen-integrated video camera comprising:

-a camera portion having a camera lens for picking up
a picture of cbjects;

a monitor portion having a menitor screen that displays

the picture taken by said camera portion;

a joint portion for jointing said camera portion with
said monitor portion in a relatively rotatable manner;

a monitor driver circuit which, when both said camera
lens and said monitor screen are oriented toward an
identical object, allows said monitor screen to display an

horizontally inverted mirrqr-image of the picture taken by

said camera portion;

a8 character code generating means for generating

i Character codes for texts to be superimposed over said

f monitor screen:; and

a character generator for generating character patterns

; in association with character codes supplied from said

k Character code generating means, said character generator

t Providing a first character generator output which can be
?horlzontally inverted and can be superimposed over the video

VPlcture signal to be outputted to said monitor screen and
1a Second character generator output which can be

1super1mposed over the video picture signal to be recorded
EOn a video tape.

_;f——————-——-"’/‘—_-
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To achi eve the above objects the ' ; r et e s -

ol Low\S . - That is, Th-actordante—wth—a~first- aspecf“Uf the pre§€nr
tion, a nonitor screen-integrated video canera com prises: a canera !
on haV|ng a canera lens for picking up a picture ofiﬂ£t§££§:Aﬂ mnitor -
on having a nonitor screen that displays the picturip Ttakenzby Hak EEN i
.a portion; a joint portion for jointing the canera DOFtI(ﬂEpMNdE l
or portion in a relatively rotatable manner; a noni‘te—H
1, when both the canera lens and the i

o N RN O |!I|

"

3. A monitor screen-integrated video camera comprising:

a camera portion having a camera lens for picking up
a picture éf objects; |

a monitor portion having a monitor screen that displays
the picture taken by said camera portion;

a joint portion for jointing said camera portion with
said monitor portion in a relatively rotatable manner; ﬁ:

a monitor driver circuit which, when both said camera
~lens and said monitor screen .are oriented toward an
identical oﬁject, allows said monitor screen to_display an o
hdrizontélly inverted mirror-image'of the picture taken by
said camera portion; and

a superimposition controlling circuit which is able to
switch the mode of characters to be outputted to said
monitor screen between a horizontally inverted character
output mode and a non-inverted character output mode and
which, as the modes are changed over, allows the display
positions of characters to be modified.
4. A monitor screen-integrated video camera comprisiné:

a caméra portion having a camera lens for picking up
a picture of objects:;

a monitor portion having a monitor screen that displays
the picture taken by said camera portion;

a joint portion for jointing said camera portion with

Said monitor portion in a relatively rotatable manner; Tmsmwa}hsB«mRTm

(i




_/ .
_——ABNTTOT SCreen _are—e++ented toward an identical obj ect, allows the nonitor
-sefeen to display an hori zontally inverted mirror-image of the picture
fjoy the canera portion; a character code generating nmeans for
pt i Nng character codes for texts to be superinposed over _the_
¥. a character generator for generating charact patte
sation W th character codes supplied fromthe c &Y &f
b i ng neans; an inverting circuit for horizontal i

ter pattern output generated fromthe character gener at or; “and an
g means for horizontally

=aa = AR TR

.

‘a monitor driver circuit which, when both said camera

1 jens and said monitor screen are orientad toward an
i identical object, allqws said monitor screen to display an
i.horizontally inverted mirror-image of the picture taken by
' said camera portion:

| a character code generating means for generating
£ character codes for texts to be superimposed over said
imcmi‘l:or screen;

a character generator for generating character patterns
Ein association with character codes supplied from said
:ﬁharacter code generating means; and

an inverting circuit for vertically inverting a
‘pharacter pattern output generated from said character
éenerator.

A monitor screén-integrated video camera comprising:
a camera portion having a camera lens for picking up
; picture of objects;

_ a monitor portion having a monitor screen that displays
ghe picture taken by said camera portion;

; a joint portion for jointing said camera portion with
Rid monitor portion in a relatively rotatable manner;

: a monitor driver circuit which, when both said camera
s and said monitor screen are oriented toward an

——
'eﬂt¢cal object, allows said monitor screen to display an et Has Beep

nzcntally inverted mirror-image of the picture taken by \\“\‘\\\‘“\\“\‘



- order of arrayed characters constituting each row to be
-yed ‘on the moni t or- screen.

.esent i nven- tion,

In accordance with a second aspect of
a

a nonitor screen-integrated vi deo caner a
- canmera portion having a canera lens for
ects; a nonitor

portion having a nonitor scree t( @tsHEEIiBNB@F Nt he
e taken by the camera portion; " REP!
|

a joint porti
portion with the nonitor portion in a relati
tor driver

circuit which, when both the camera—tens and the nonitor

a9 - RO
* c L L] H *

said camera portion;
a character code generating means £or generating
character codes for texts to be superimposed cver

said
monitor screen; and

a character generator for generating character patterns

in association with character codes supplied £from said
character code generating means, said character generator

providing a first character generator output which can be
vertically inverted and can be superimposed over the video

picture signal to be outputted to said monitor screen and

a second character generator output which can be

superimposed over the video picture signal to be recordéd
on a video tape.

a 6. A monitor screen-integrated video camera gomprising:
a camera portion having a camera lens for picking up
:;a picture of objects:;

a monitor portion having a monitor screen that displays
f the picture taken by said camera portion;

a2 joint portion for jointing said camera portion with
£83id monitor portion in a relatively rotatable manner;

‘ a monitor driver circuit which, when both said camera
1ens and said monitor screen are oriented toward an
QGEntlcal object, allows said monitor screen to display an

gorizontally inverted mirror-image of the picture taken by

ld camera portion; and

R
e
-
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n are oriented toward an identical object

- 50 =

a superimposition controlling circuit which is
able to switch the mode of characters to be outputted
to said monitor screen between a vertically inverted
character output mocde and a non-inverted character
ocutput mode énd which, as the modes are changed over,

allows the display positions of characters to be
modified.

7. A video camera with integral monitor, comprising

a camera portion and a monitor portion having a
monitor screen, said camera and monitor portions being
rotatably interconnected so as to provide selection
bet:keen a normal picture~taking mode with the camera
and screen facing in generally opposite directionms,
and a self-image picture~-taking mode in which the
;. camera and screen face generally in the same direction
tA and in which a monitor screen drive circuit controls
f the image display by the screen so that a mirror image
of the picture taken by the camera is displayed, the

E camera including means for superimposing character

text on the displayed image in accordance with

3 Character-defining signals, characterised in that said

‘_ Superimposing means is operable ih accordance with the

Inod_e selection to process the character-_defininq -
sJ-QT’vat.ss so as to cause the monitor screen to display

Said character text in legible form in each mode.

8'. A video cameral according to claim 7, including

__w
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I mmge of the_picture taken
/generau ng ‘means for generati VIR Nyt ol e
jnposed over the nonitor~ srrrEEﬁ‘”’Eﬁd“a‘“C“ﬁaracter generator fo

kt i ng character patterns t h char acter=e8 pI ied -
he character code generHﬂME‘Bﬁ%ﬂE Lﬂﬂgfel n e gene tor :
ges a first character I ch : =

ed and can be superinposed over the video pi
gfed to the nonitor screen and3& Second chara generator out put

can be ) o
: means for detecting the selection between first and

second said self-image picture-taking modes, said
modes being characterised by respective, relatively
inverted, orientations of the monitor screen, said
superimposing means being adapted to effect different

forms of processing of said character-?defining signals

in said first and second self-image picture-taking

modes.

/
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sed over the video pi cture signal to be recorded on a V|deo Tape
ance with a third aspect of the present invention—e=oF
tegrated video canera conprises: a cam e angggaggrmﬁ@ﬁﬁ
ns for picking up a picture of objects; a nDnlthPpBGEP
creen that displays the picture taken by P-;_—»"" portion; a _
tion for jointing the canmera portion with t he nonitor portion in a
[y rotatable manner; a nonitor driver circuit which, when both he

ns and the nonitor

ABSTRACT OF THE DISCLOSURE:

An address for a character generator RCM is ccmpoéed
of an upper readout.address certion which is a character
code loaded from a text memory £or storiag texts edited by
a microcomputer and a lower readcut address portion which
is a value of a counter. Output data from the character
generator ROM accessed by the abo¥e addresses are loaded in
parallel by left-shift and right-shift registers. The
output data is serialized by the left-shift register toc form
character pattern data, which in furn is superimposed on a
video picture signal to be outputted to a VIR portion. In
response to a self-image picture taking mecde szgnal, one
Output is selected by a selector from the output of the
left-shift register and the output of the right-shift
register. The thus selected output is superimposed over the

. video picture signal to be delivered to a monitor screen
driver circuit. The monitor screen driver circuit
horizontally inverts the scanning direction in order to
display a mirror-image of the picture on the monitor screen
when fhe video camera is operated in the self-image picture

- taking state.
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screen are oriented toward an identi cal
' ay an horizontally inverted mrror- imge of the picture. taken. by
and a superinposition controlling 14@
t he node of characters to be outputted to th
a horizontally inverted character output node
i out put node and whi ch,
positions of characters to gg15Dd|f|ed
Epect of the present inven-

obj ect,

as the nodes are chang

.all ows the nonitor screen-

Jrcuit which is abl
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F2 canera lens for pi cking up a picture of obje

a nonitor screen that displays the picture tak T_ianSSHeEEHﬁ@r%EN
a joint portion for jointing the camera portijpn w tREPLASERDNi t o

nmoni‘tor screen-integrated video camera conprisés: a- caner a por tion

on

‘'h the canera |l ens and the nonitor screen are ori

PRIOR ART SUPERIMPOSITION CONTOL CRCUIT

in.a relatively rotatable manner; a nonitor drrver—crrcart Wwhich,

ented toward an

jal object, allows the nonit@ /A& een to display an horizontally
dd mirror- inmage of the picture -taken by the canera portion; a
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erat| ng nmeans for generating character codes for texts to be
posed over the nonitor screen; a char- acter genef a’b@%
ing character patterns in associa- tion-with charpc ,!F @é"ASBEEN
rd fromthe character code generating means; and ny ED rcuit
tically inverting a character pattern out put generated from the

er generator 3/15

Fig.3 PRIOR ART

PRIOR ART EXAMPLE OF TEXT MEMORY STORAGE

COLUMN-ADDRESS
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mce wWith a flfth aspect -of the present invention,” a nonitor
egrated video canera conprises: a cam era portlon haV|ng a
hs for picking up a picture of

THiS SHEET HAS BEEN |}

REPLACED -
4,/15
Fig.4 PRIOR ART
PRIOR ART DISPLAY EXAMPLE ON MONITOR SCREEN
(IN NORMAL PICTURE-TAKING STATE )
OBJECT
A
AN
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= a-nonitor portion having-a nonitor screen that displays the
aken by the canera portion; a joint portion for jointing the
ortion wi-th the nonitor portion in a relatively rg _ ' _
driver circuit which, when both the canera lens a dTHIBESHREA] AR BEE
re oriented toward an identical object, allows th moni REPLACER oy

ay an horizontally inverted nirrgr- I mge of the ture taken by
ra portion; a character code5géﬂ rating neans for generating
B codes for texts to be superinposed over the nonitor screen; and a

Fig.5 PRIOR ART

PRIOR ART DISPLAY EXAMPLE ON MONITOR SCREEN
(IN SELF-IMAGE PICTURE-TAKING STATE 1)

MONITOR SCREEN

CAMERA LENS 4 ” ' _
&@) ® ® © @} 18 0PERATION SWITCHES

—19 DATE INDICATION

_ 20 CAUTION INDICATION

o OPERATION
— <' INDICATION

e g
CAMERA PORTION 1 \oviror BORTION P——
OBJECT -
/8B -
X -

—a (FROM UPPER RIGHT

- TO LOWER LEFT)

JOINT PORTION 3

This Sheet Has Been Reﬂlaced

L



. - . - . - - _ -
r generator for generating character patterns in association with
r-codes supplied fromthe character .code generating ireans, wherein
iaact er generator provides-a first character generator output which
@ertically inverted and can be superinposed over the video picture
i

0 be outputted to the nonitor screen and a second\{ThaL
o B HEE HASRER
t h a%p'cltA he

&' output which can be superim posed over the vid
e @ecorded on a video tape. Inea;%rdance with a sil
present®i nventi on, :

Fig.6 PRIOR ART

PRIOR ART DISPLAY EXAMPLE ON MONIT | EN
OR SCREEN
(N SELF-IMAGE PICTURE-TAK;NG STATE ‘ll)E I
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or screen-int egrated video canera conpri ses:

ar a cam era portion
havin@ a canmera |lens for picking up a picture of obj.ects; a nonitor portion
havi n@ a nonitor screen that displays the picture taken by the canera
‘portidh; a joint portion for jointing the camera portion with_the nonitor

. idh in arelatively rotatable rmanner; a nonitor driver cr T
when th the canera |l ens and the m?n)/t & screen are oriente %’%rﬁ’\s BEEN
i dentigal object, allows the nonitor “screen-to display an ho nt

i nvertgd mrror- |rr7§.e of t?e picture taken by the canera portion; and a
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Tposi tion controlling circuit which is able to switch the node of

ers to be outputted to the nonitor screen between a vertically

ed character output npde and a non-inverted character output node and
as the nodes are changed over, allows the display p03|t|ons of

ters to be nodified. Wth the above ‘confi gurati offs——HHFe—pFreSert
ion allows, when the video canmera is -used for self |W§é3*tﬁ55tfiﬁcﬁéBEEN
nmode in which a picture of ®pfHts is displayed of) the RERFAGKD

as a mrror-inmge by inverting the scanning
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bn on the nonitor screen, di spl ay characters that is to be
Bosed onto the picture on the nonitor screen, to be properly

bd on the nonitor screen by horlzontally or vertlcally i nvertin
brs to be superi rrposed | o THsSHEETHASBEEN‘_\
' B o REPLACED

9/15

Fig.9

EMBODIMENT OF TEXT MEMORY STORAGE
(IN NORMAL PICTURE-TAKING STATE )
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g And at the sane tine, display characters such as a date, tine, etc.,
Flsuperi nposed onto the video picture signal that is recorded on a -
@tape is, without being inverted, output- ted separately to be

_.recQ'r. ed. BRI EF DESCRI PTI ON OF THE DRAW NGS ' : :
: : ' ' Ri:PLAcED
' o 10/ 15 :

Fig.10
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W s an overall block diagramof a prior art exanple of a monitor

: “cl | nt egr at ed vi deo .caner a; FIG2 is a block di agram showi ng a prior

art ‘eé®anpl e of a superinposition controlling circuit in a—pai-ter—screcr=

i ntegfat ed vi deo caner a; FIG 3 is a chart of an addre >T&I‘SBHBE’FFBﬁSBEEN\
showi §g a prior art exanple of a storage state of data ilp a t EPLASESY v, |
FIG 48is a view showing a prior art ﬂg@éay exanpl e on atmeRFEer—Screen 1n

§rmal picture-taking state; F is a view showing a prior art
gy exanple on a

-FVg.II

EMBODIMENT OF TEXT MEMORY STORAGE
(N SELF-IMAGE PICTURE-TAKING STATE 1)
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br screen in the self-inage picture-taking state I; - FIG6 is a view.

g a prior art display exanple on a nonitor screen in the self-inmage:

: e-taking state I1; FIG 7 is an overal | block diagr f_an =7
embo@ ment of a nonitor screen-integrated video canera in aPSIgREET WABHBEEN II
the % esent invention; FI'G 8 is a bl ock diagram show ng supergmesEDd on |
contrplling circuit in an enbodi-mené f _a nonitor screen- |
canmerf in accordance with the presé ilBvent i on;’

Fig.12
EMBODIED DISPLAY EXAMPLE ON MONITOR SCREEN
(IN NORMAL PICTURE-TAKING STATE )
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a chart of an address arrangenment showi ng an exanple of a storage
B data in a text nenory in the nornmal picture taking state in
accordafgce with an enbodi - ment of the present invention; FIG10 is a
) an address arrangenent show ng an exanple of a s{orage
data inja text nenory in the self-image picture-taking st tﬁ% { Déa'l'gAgEEEN
accordarﬁce with an enbodi nent of theldret@nt invention, T HACH
chart of an address arrangenent showi ng an exanple of a storage st at eof
data in a text nmenory in the .

Fig.13

- EMBODIED DISPLAY EXAMPLE ON MONITOR SCREEN
(IN SELF-IMAGE PICTURE-TAKING STATE 1)
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-1 mage picture-taking state |

in accordance with an enbodi nent. of the
ent invention;

FIG 12 is a view showing a display exanple on a .

tor screen.in the nornal picture-taking state in a accordance with an
di mrent of the present i nvention;

FIG 13 is a view|s
$l e on a nonitor screen in the sel f - I mage picture-ta |ﬂ§&%§§iEA§é§%EEM

accef dance with an enbodi ment of the prgfent i nvention;

Fig.14
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B FIG 14 is a view showi ng a di sp' ay exanple on a nonitor screen |
@l f - i nage pi cture- t aki ng state I | i n,accordance : :

THIS SHEET HAS BEEN
. " REPLACED |
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with an enbodi ment of the present invention; FIG15A is an_illustratign
showi ng an exanple of char- acts s norlzontall Al &F“q

FIG 15B is‘an jllustration shomnn@Hamuﬁgamp af T E&%ﬁ*@ﬁbg 'EhEET

vertical ly inverted. PREBFERRE
EVMBODI MENTS One enbodi nent of on _EPE{ﬁ;?éyg!tLﬁi

SPECIFICATION
TITLE OF THE INVENTION

A MONITOR SCREEN-INTEGRATED VIDEO CAMERA
BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to a home video camera
equipped with a monitor screen and in particular to a
monitor screen-integrated video camera which has a joint
portion allowing a camera portion to rotate relative to a
monitor portion so that the camera lens can be oriented in
both the same and opposite directions with the face of the
monitor screen.

(2) Description of the Prioxr Art

Home video cameras are also called as a camera-
integrated video tape-recorder, and this type of products,
that is, including a VTR portion for allow.ing a video
cassette tape to record pictures as well as a camera for
taking pictures, have now been becoming popular in the
market.

Now, a typical_convéntional monitor screen-integrated
video camera will be explalned with reference to drawings.

Fig.1l is an overall bléck dlagram show1ng a prior art
example of a monitor screen-integrated video camera.

In Fig.l, the conventional video camera has a camera

portion 1 for picking up a picture of objects, a monitor

This Sheet Has Been Replaced
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over al |

screen-integrated video canera i
In the figure, conponents corr esperch=Rg—5
~shown in FIG1 are allotted with the sane reference
the video canmera of the present invention has a cane
picking up a picture of objects, a nonitor portion 2 ayl,
pi cture of the objects that have been taken, and a joint paﬁﬁ#%éz%%ﬁ\ ED

jointing

. aw ngs. FIG7 is an
bl ock di agram showi ng anife TARESTe ﬁDnltor :

SAENT Syt fljon.
%%43%2'%DN %nglle

HAS BEEN

portion 2 for displaying the picture of the objects that
have been taken, and a joint portion 3 for jointing camera
portion 1 and monitor portion 2 and allowing relative
rotation of one to another.

Camera portion 1 includes a camera lens 4 and a picture
pickup circuit 5 which converts qptical images of objects
formed by camera lens 4 into video picture signals to be
outputted eo monitor portion 2.

Monitor portion 2 includes: a monitor screen 6 such as
of a liquid crystal panel or the like for displaying the
picture of objects taken; a display driver circuit 7 for
driving monitor screen 6; a VIR portion 8 for recording
video picture signals on an unillustrated video cassette
tape and reproducing video picture signals from a video
cassette tape; a superimposition controlling circuit 209 for
superimposing a date, operation informatioﬁ, caution notice
and the like over the video pictures to be displayed on
monitor screen 6 and/or to be recorded on the video c;ssette
tape; and a microcomputer 210 for controlling the entire

video camera.

T

nglemdetectlng switch

Joint: portlon.3 has a roeatfsnaif
11 that detects a relative rotatlonal angle of camera
portion 1 to monitor portion 2. The rotational angle
detecting switch 11 outputs to microcemputer 210 a self-

image picture-taking mode signal that indicates that the

This Sheet Has Been Replaced
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canera portion 1 and noni t or portion 2 and allowing relative rotation of
one to anot her. Canera portion 1 includes a canera_lens 4, a picture

pi ckup circuit 5 which converts optical imges of Ob.Qﬁ#ﬁ#E% Tl ra
lens 4 into video picture signals to be outputted tayfnoni orl'ﬁi?r]tﬁége, and
an unillustrated canera | ens control system Moni t bagpﬂ& oNOY | ugles:

a nonitor screen 6 such as of a liquid crystal panelltarthe I'TKa fu1"
di splaying a picture of objects taken;-a display driver circuit 7 for

driving nonitor ' THIS SHEET HAS BEEN
REPLACED

camera is set in a position for picking up self-image when

both camera lens 4 and monitor screen 6 are oriented to the
same object.

Microcomputer 210 may instruct display driver circuit
7 to display a horizontally inverted, mirror-image of the
piékup picture with reference to the self-image picture-
taking mode signal.

Next, Fig.2 is an overall block diagram showing a
superimposition controlling circuit 209 as a part of monitor
portlon 2.

Superimpose controlllng'c1rcu1t 209 comprises a command
register 101, a data register 102, a command decoder 303,
a text memory 110, a row-counter 111, a column-counter 112,
a row-address selector 113, a column-address selector 114,
a character éodé register 120, a character generatoxr ROM
121, a ROM address counter 322, a left-shift register 123,
AND-gates 126, 127, video picture signal adding circuits
128, 129, a clock oscillator (0SC) 130, a 1/m-divider 131
and a 1/n-divider 132.

Next, each component of the superimposition controlling
circuit will be now described in further detail.

Command register 101 and data register 102 are each
composed of a series input/parallel output shift register
and receive command and display character data associated

with the command, respectively, both of which are serially

This Sheet Has Been Rerlaced
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screen 6; a VIR portion 8 for recording video picture signals on an
unillustrated video cassette tape and reproduci ng vide '

froma video cassette tape; a superim position controlll REBLAGENMENT SHEED,
superinposing a date over the video picture to be outpgtted h Wmuo
8 and for superinposing various kinds of displays which €a: Z--Gr-i--zont--al
or vertically inverted over the video picture on nonitodr ;
mi croconputer 10 for controlling the enfife-vi deo Ca“""'S apdruAS BEEN
gravitational direction detecting neans 12 for detec}i EPLASED i on

(normal, self-inmage
transmitted from microcomputer 210, and output parallel

e

command and data, respectively.

Command decoder 303 decodes the command accepted by
command register 101 an& generates a control timing signal.

Text memory 110 consists of memory sections arranged
in a 12-row x 24-column matrix form for filling one full-
frame region of the screen. Each of the memory sections can
store a character code for one character and information
associated with the character. Information to be written
iﬁ text memory 110 is display character data consisting of
character codes and associated information with characters
held in data resistor 102, and is written in memory sections
designated by corresponding commands.

An address in text memory 110 is designated by a two-
way selector, that is, consisting of a row-address selector
113 and a column-address selector 114. Upon writing data
into text memory 110, selectors 113 and 114 are designated
by a writing address associated with the data to be written
in and stored in the command register, to thereby form a
text memory address. When data in text memory 110 is to be
read out, an address in the text memory is generated by
selecting row and column addresses with the help of a row-

counter 111 and a column-counter 112 that count cyclically.

Column-counter 112 for providing a column-address (or
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states I, Il, etc.) of the video canera.

T ——

REPLACEMENT SHEET - -
|| REPLACEMENT grgns /’
Date : ’2 |
B

THIS SHEET HAS BEEN
REPLACED -

a horizontal-direction address) in text memory 110 is reset
by a horizontal synchronizing signal (HSYNC) and counts
signals ¢, that are formed by dividing an output signal ¢,
from clock oscillator (0OSC) 130 by means of 1/n-divider
circuit 132. Here, a period of ¢, is a time corresponding
to a horizontal length of one pixel in forming character
patterns that are read out from the character generator ROM
and 'n’ is a number in the horizontal direction of the
pixels constituting one character.

Row-counter 111 for providing a row-address (or a
vertical-direction address) in text memory 110 is reset by
a vertiéal synchronizing signal (VSYNC) and counts signals
that are formed by dividing the horizoﬁtal synchronizing
signal (HSYNC) by means of 1/m-divider circuit 131. Here,
‘m’ is a number in the vertical direction of the pixels
constituting one character.

Character code register 120 stores the character codes
and associated modifying information therewith which are
read out from text memory 110.

Character generator ROM 121 converts a character code
into a display pattern of m dots x n dots. A readout
address in character generator ROM 121 consists of an upper
bit portion indicating a character code in chéracter code
register 120 and a lower bit portion which is provided from

ROM address counter 322.

Sheet Has Been Reﬂlaced
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Joint portion 3 has a rotational angle detecting sw tch t_detects a_
rel ative rotational angle of canera portion 1 to monito REPLAGEMékT @EET :
rotational angle detecting switch 11 outputs to nicrocofputer ég ’
sel f-i mage picture-taking node signal that indicates th,Umﬂhe' ﬁ&ﬂ%ﬁﬂs j
in a position for picking up self-inmge when both canera |ens 4 and oniL
screen 6 are oriented to the sane object. M croconputer 10 dlstanU|shes

with reference to the sel f-image pictureétaking node [B ra
e |

is set in the normal pickup position or in one of sel
ROM address counter 322 counts horizontal synchronizing

signals to provide a lower bit portion for the readout
address in character generator ROM 121 and the thus formed
addresses are successively used for reading out one
character pattern in the vertical direction.

Left-shift register 123 is a readout register for
character generator ROM 121. After read-out data sets have
been set in parallel in the left-shift register 123,.the
data sets are shifted based on clock signal ¢, to be
converted into serial data.

| Character pattern data delivered serially from left-
shift register 123 is supplied to both AND-gates 126 and 127
on their one input side. Output indicating bits 120-2, 120-
3 for the modifying information in character code register
120 are connected to respective other input terminals of
AND-gates 126 and 127. In accordance with ON/OFF state in
output indicating bits 120-2 and 120-3, the output from AND-
gate 126 and/or 127 is allowed or inhibited so as to control
character pattern data to be added or not in the video
picture signal adding circuits in the next stage.

Video signal adding circuits 128 and 129 add character
pattern data delivered from respective AND-gates 126 and 127
to the wvideo picture signal supplied from picture pickup
circuit 5 so as to superimpose character patterns on the

video picture signal. The video picture signals overlaid

e
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positions, and if the camera is decided to be set in

position, mcroconputer 10 effects a fur- ther judgne
the canera is set in, self-inage picture-taking state
picture-taking state Il (to be described in detail he
canera-position signal delivered fromgravitational
nmeans 12. M croconputer 10, having recog- nized th
sel f-imge; picture-taking state | or I4.7 may send QUHIGSHERS HASBERN
di splay driver circuit 7 that video picture being tlaken iRERUAGED ed

hori zon-

with character patterns in wvideo picture signal addiﬁg
circuits 128 and 129 are sent out to VTR portion 8 and
monitor screen driver circuit 7, respectively.

Next, the ©operation of the thus constructed
superimposition controlling circuit will be described.

Microcomputer 210 for controlling the entire wvideo
camera performs edit-control of the text to be superimposed
on both the video picture signal displayed on monitor screen
6 and the video picture signal recorded on the video tape
(not shown).
) Composition of the text is effected on text hemory 110
of 12-row x 24 column matrix. That is, microcomputer 210
designates positions of memory sections on text ﬁemory 110
so as to write characters one by one onto the text memory.

An instruction §f writing onto text memory 110 is
effécted by a control command containing a four-bit row
address and a five-bit column address and the data
associated with the cShtrol-command._ The control command
and the associated data therewith are serially transmitted
from microcomputer 210 to superimposition controlling
circuit 209 and accepted therein by a pair of shift-
registers combined, namely command register 101 and data
register 102.

Command decoder 303 decodes the command accepted by

command register 101 and if the command indicates the data
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tally as a mrror-inmage to be displayed on nonitor screeny

Is a bl ock diagram showi ng a superinposi- tion controllin BEPbN?% 5M£§EE§T
part of nonitor portion 2. Superi npose controlling circ pgp -
command regi ster 101, a data register 102, a command deco Da@08 ------- rbe """

menory 110, a row counter 111, a columm-counter 112, a row audr€ss selector
113, a columm-address sel ector 114, a character code ' _
character generator ROM 121, a ROM addr es8 counter 1 2THI8 Jreetr+54d BEen
regi ster 123, a right-shift register 124, a right-sife-| efRepinsgpi on
sw t chi ng : :

to be written in, the row and column designated by the
command is seléctéd by row-address selector 113 and column-
address selector 114 so that a writing pulse is generated
for text memory 110.

When the writing pulse is launched from command decoder
303, the data held in data register 102 is written onto text
memory 110.

The data to be written onto texﬁ memory 110 comprises
a character code and modifying information associated
therewith. The character code may be constructed of one-
Byte or two-byte character code system selected in dependent
upon the text content to be displayed. Examples of one-byte
character code for reépresenting alphanumeric include ISO
code and ANSI code; etc. On the other hand, inclusion of
Japanese characters such as 'kana’ and.'kanji' (Japanese
phonogram and Chinese characters, respectively) requires a
two-byte character code containing the JIS first-level kanji
and the JIS one-byte code.

Associated information with character code is composed
of one bit allotted for designating the monitor screen as
an output means, another bit allotted for designating the
VTR portion as another output means, a field for designating
a color to be displayed.. The two bits for designating
output means enable the monitor screen and/or the VTR

portion to be designated independently of one another.
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sel ector 125, AND-gates 126, 127, video picture signg ‘ng__m rmnts 128,
129, a clock oscillator (0OSC) 130, a 1/ mdivider 131
Next, each conponent of the superinposition controlli
described in detail. Command register 101 and data
conposed of a series input/parallel output shift regt
command and di spl ay character data assqcigated w th _the conand...

respectively, both of which are serially trans- m [jtRdsfgi@ETrAAR seeNmut er
10, and output parallel com REPLACED _

‘Character information to be outputted to the VTR
portion is typically a date indication while character
information to be outputted on the monitor screen includes:
in addition to the date indication, operation indication
which is displayed for a period of time in accordance with
the operation of a video camera switch as the switch is
operated; and cautions relating to the operation state of
the video camera such as a remaining amount of tape and a
remaining amount of battery power, etc.

Next, Fig.3 is a diagram showing an example of texts
to be stored in the aforementioned text memory 110.

Text memory 110 is a readable and writable memory for
storing display data for one full-frame of the screen
consisting of, as shown in Fig.3, in total, 288 (12 rows x
24 columns) character sections for display character data.

Each display character data consists of, as described
above, a character code and associated information with
character. The associated information with character
includes a field for designating a display color, which
consists of three bits and indicate red by [100], green by
[010], blue by {001] and white by [111]. This color
information is outputted commonly to the two output means.

Detail of controlling the character display color is
not the subject matter of the present invention and is

considered to be unnecessary so that no further description
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mand and data, respectively. Command decoder 103 decodes the command

accepted by command register 101 and generates a contfr _
control timng signal. RLPERﬂﬁWéﬁﬂgﬁkEﬁ
REPLACEMENT SHEET
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will be made.

In accordance with the character display example shown
in Fig.3, display character data stored at an address (row
'0’, column '0') in text memory 110 indicates that the
character is "1", the output means is "monitor screen and
VIR portion", and the display color is "white". Display
character data held at another address (row ‘8’, column ‘1‘)
designates that the character is "B", the output means is
"monitor screen", and the display color is "red". Display
character data held at still another address (row 10/,
column ‘18’) designates that the character is "F", the
output means is "monitor screen", and the display color is
"green".

Here, addresses with no display character data he1d are
stored with blank data. |

The procedure of address counting in text memory 110
is performed such that the column address is successively
increased one by one from column ‘0’ to column ‘23‘ in
synchronization with the scanning of the wvideo picture
signal in horizontal direction. Then, every time the
horizontal synchronization signals are counted ’‘m’ times,
the row address is successively increased one by one,
counting up from row ‘0’ to row 'll’ within a span of one
field.

- Next, Figs.4 to 6 show relations between positions of
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- 15- Text mermory 110 consists of nmenory sections arr gngEPLACEMENT SHEET
12-rowx24-colum matrix formfor filling one full-frame fjegi on of the
screen. Each of the nmenory sections can store a characte mmde érNﬂ%ésasm
character and information associ- ated with the characters '
be witten in text

THIS iHEET HAS BEgn

EPLACED
a prior art video camera and display states of its monitor
screen in the normal picture taking use and in the self-
image taking use.

Fig.4 .shows a manner in which a video image of an
object A is displayed on monitor screen 6 when the normal
picture taking operation is effected.

The video camera shown in Fig.4 is composed of a camera
portion 1 accommodating a camera lens 4 and a picture pickup
circuit 5; a monitor portion 2 accommodating a liquid
crystal dlsplay monitor screen 6, a VIR portlon 8 and
operation switches 18; and a joint portion 3 which allows
camera portion 1 to rotate relative to monitor portion 2.

| . Here, it will be assumed that displayed simultaneously
on monitor screen 6 shown in Fig.4 are a date indication
(e.g., 1993.4.1) 19 to be recorded on a video tape, a
caution indication (e.g., BATTERY) 20 which indicates the
battery power of the video camera runs short and an
operation indication (e.g., FOCUS) 21 which indicates an
operation type of operation switches 18.

At the time of the normal picturthaking operation,
monitor screen 6 is scanned from the upper left to the lower
right, or in the same direction as is done on a typical TV
screen.

Fig.5 is a self-image picture-taking state of the video

camera in which both camera lens 4 and monitor screen 6 are
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menory 110 is display character data consisting of character codes and

associated information with characters held in data reg| ggp NG

witten in nenory sectiohs desig- nated by correspondi E Lack IE%EET
address in text nmenory 110 is designated by a two-way aEESs
consisting of a row address selec- tor 113 and a col

114. Upon witing data into text nenory ép sel ect
designated by a witing address associated with the
and stored in the command register, to thereby L

oriented toward an identical objects B. For effecting the
self-image taking, with camera potion 1 fixed, monitor
portion 2 is rotated upside down or 180 degrees on joint
portion 3 so that monitor'sereen 6 may be oriented in the
same direction with the picture-taking direction of camera
lens 4 (hereinafter, this state is called self-image
picture-taking state I).

In the self-image picture-taking state I, wmonitor
screen 6 is scanned with the scanning direction turned
right-side left in opposition to the case of the normal
picture taking, from the upper right to the lower left. As
a result, the picture of an object B is displayed on monitor

' screen 6, right-side left or as a horizontally inverted
mirror-image.

Fig.6 shows another self-image picture-taking state.
For effecting the self-image taking, with monitor portion
2 fixed, camera portion 1 is rotated upside down or 180
degrees on joint portion 3 so that monitor screen 6 may be
oriented in the same direction with the picture-taking
direction of camera .léns 4 (hereinafter, this state is
called self-image taking state II).

In the self-image picture-taking state II, monitor
screen 6 is scanned with the scanning direction turned up-
side down in opposition to the case of the normal picture

taking, from the lower left to the upper right. As a

Sheet Has Been Reﬁaced

TR




forma text nenory address. Wien data in text nenory 1
an address in the text nenory is generated by selectin
addresses with the help of a rowcounter 111 and a col
count cycli- cally. Col um-counter 112 for providin
a horizontal -
counter conposed of an updown counter and | =ttadtzed b
synchroni zi ng signal (HSYNC) and counts” s}%

ascendi ng

0.is 1 Q be read out,

ditTection address) in text nmenmory 110 is

e ————,
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result, the picture of an object C is displayed on monitor
screen 6, right-side left or as a horizontally inverted
mirror-image.

However, in the above prior art self-image picture-
taking states, since the scanning direction of the monitor
screen is turned right-side.left or up-side down to display
the mirror-image picture, if display characters are tried
to be displayed on the jmonitor screen as is perxrformed in the
normal picture taking state, characters turned right-side
left or up-side down axe displayed on the monitor screen.
Therefore, the text superimposition on the ﬁonitor screen
in the self-image picture-taking states was inhibited.
Accordingly, the prior art apbaratus suffered from a problem
that the date and/or time to be recorded on the video tape
could not be confirmed on the monitor screen.

In addition, in the self-image picture-taking state,
since monitor portion 2 is turned down-side up as compared

to the normal taking state, the operation switches are

positioned on the top of the monitor screen, if the

operation indication is tried to be displayed on the monitor
screen as is performed in the normal picture taking state,

the indication on the monitor screen is displayed away from

the position of the operation switches and the dispiay,'

character is turned right-side left on the monitor screen.

Therefore, the operation indication on the wmonitor screen
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order, which are formed by dividing an output signal [eff
oscillator (OSC) 130 by neans of 1/n-divider circuit 133..
[err] is a tine corresponding to a horizontal |ength of’c
form ng character patterns that are read out fromthe cfg
ROM and 'n" is a nunber in the horizontal direction-of the plx- -
tuting one character. Row- counter |11 for prow-ding. a_row address (or
ver- tical-direction address) in text medbry 11OHiS speEZiRa mhber

counter conposed of a updown counter and is REPLACED '

in the sélf—image picture-taking state was inhibited.
Accordingly, the prior art apparatus suffered from
inconvenience that the operation of the video camera could

not be confirmed on the monitor screen.

SUMMARY OF THE_ INVENTION

In view of the above problems of the prior art video
camera, the present invention is to allow proper character
display on the monitor screen without characters
horizontally or vertically inverted.

It is therefore-an object of the present iﬁvention to
provide a monitor screen-integrated video camera (to be
refereed to as a video camera hereinafter) which includes
a camera portion having a camera lens for picking up a
picture of objects, a monitor pqrtion having_a monitoxr
screen such as of LCD fliquid crystal display), etc., for
displaying a video picture taken by the camera portion or
a video picture reprbduced from a video tape and a joint
structure for rotatably jointing the camera portion with the
monitor portion, and which can be used both for normal
picture taking in which the lens face of the camera lens is
opposed to the.face of the monitor screen and for seif—image
picture taking in which thé lens face of the camera lens and
the face of the monitor screen are oriented in the same
‘direction.

Further, it is another object of the present invention

R
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initialized by a vertical synchronizing signal (VSYN couTt S
cyclically in ascending order, that are formed by div cﬂER}RQﬁM §§%ﬂf
synchroni zi ng signal (HSYNC) by means of 1/ mdivider gircuit ]lleD

is a nunber in the vertical direction of the pixels cgnidatet-uting one” h

acter. Character code register 120 stores the charactercodes and
associ ated nodi fying information theremﬁig which_are read out 'fromtext

menory 110.
y THIS SHEET HAS BEENTI

REPLACED

to provide a video camera having the above configuration,
which has a function allowing the scanning direction on the
monitor screen to be inverted in order to horizontally
invert the video picture that is taken by the camera portion
in the self-image picture taking state to thereby display
a mirror-image of the taken picture on the monitor screen.
(Here, this function will be refereed to as a mirror-image
display function.)

In order to achieve the above object, the present
invention provides a superimposition controlling circuit
which generally allows character display such as a date,
- operation indication and caution indication relating to the
operation state of the video camera to be displayed on the
monitor screen of the video camera and which generally
allows character display such as a date, time and the like
to be recorded on a video tape, and which, when the monitor
screen is scanned in an opposite direction because of the
aforementioned mirror-image display function, makes it
possible to display properly readable character patterns on
the monitor screen by horizontally or vertically inverting
the text display signals- of the characters to be
superimposed on the monitor screen.

Moreover, the present invention is to superimpose
inverted character pattern signals on the monitor sigﬁals
of a video picture to be displayed on the monitor screen,
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Character generator ROM 121 converts a character code.intao a
di splay pattern of mdots (in vertical direction)xn dohgmi ACEMENT SHEET

| Date :.1.2.N0V..1996....
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and at the same time, to superimpose non-in&erted character
péttern signals onto the recording signals of the video
picture to be recorded on a video tape.

To achieve the above objects the present invention is
constructed as £follows.

That is, in accordance with a £first aspect of the

present invention, a monitor screen-integrated video camera

comprises: a camera portion having a camera lens for picking

up a picture of objects; a monitor portion having a monitor
screen that displays the picture takeh by the camera
portion; a joint portion for jointing the camera portion
with the monitor portion in a relatively rotatable manner;
a monitor driver circuit which, when both the camera lens
and the monitor screen are oriented toward an identical
object, allows the monitor screen to display an horizontally
inverted mirror-image of the picture taken by the camera
portion; a character code generating meané for generating
character codes for texts to be superimposed over the
monitor screen; a character generator for generating
character patterns in association with character codes
supplied from the character code generating means; an
inverting circuit for horizontally inverting a character
pattern output generated from the character generator; and
an editing means for horizontally replacing the order of

arrayed characters constituting each row to be displayed on
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(in horizontal direction). In the present enbodi nent,

be shown later in FIGS. 15A and 15B. A readout addre
generator ROM 121 con- sists of an upper bit portion i
code in character code register 120 and a |l ower bit p
provi ded from ROM address counter 122 so as to read o
pattern data corresponding to n dots in the hori=zontal direction.

address counter 122 is conposed of an ude wn c mygs;i,ggmAg%E%ﬂmtlal
val ue can be preset as 0 or m1, REPLACED

REPLACEMENTISHEET
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the monitor screen.

In accordance with é second aspect of the present
invention, a wonitor screen-integrated video camera
comprises: a camera portion having a camera lens for picking
up a picture of objects; a monitor portion having a monitor
screen that displays the picture taken by the camera
portion; a joint portion for jointing the camera portion
with the monitor portion in a relatively rotatable manner;
a monitor driver circuit which, when both the camera lens
and the monitor screen are oriented toward an identical
object, allows the monitor screen to display an horizontally
inverted mirror-image of the picture taken by the camera
portion; a character code generating means for generating
character codes for texts to be superimposed over the
monitor screen; and a character generator for generating
character pattérns in association with character codes
supplied from the character.code generating means, wherein
the character generator provides a first character generator
output which can be horizontally inverted and can be
superimposed over the video picture signal to be outputted
to the monitor screen and a second character generator
output which can be superimposed over the video picture
signal to be recorded on a video tape.

In accordance with a third aspect of the present

invention, a monitor screen-integrated video camera
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and counts horizontal synchronizing signals in ascendi
order. A counting value by ROM address counter 122 pro 1
portion for the readout address in character generator,ﬁ&h@l
formed addresses are used to successively read out n-dét—LtoWN"

times in vertical direction to formone character pattern.
patterns stored in character generator 121 _are to be. read out VVth
bei ng i nverted upside down, the initial | ue ter 122 is
set as m1, and the counter effects counting HEED (S BEEN

EPLACED /

comprises: a camera portion having a camera lens for Picking

}93E§LA

up a piéture of objects; a monitor portion having a monitor
screen that displays the picture taken by the camera
portion; a joint portion for jointing the camera portion
with the monitor portion in a relatively rotatable manner;
a monitor driver circuit which, when both the camera lens
and the_monitor screen are oriented toward an identical
object, allows the monitor screen to display an horizontally
inverted mirror-image of the picture taken by the camera
portion; and a superimposition controlling circuit which is
able to switch the mode of characters to be outputted to the
monitor screen betweén a horizontally inverted character
output mode and a non-inverted character output mode and
which, as the modes are changed over, allows the display
positions of characters to be modified.

In accordance with a fourth aspect of the present
invention, a monitor screen-integrated video camera
comprises: a camera portion having a camera lens for picking
up a picture of objects; a monitor portion having a monitor
screen that displays the picture taken by ‘the camera
portion; a Jjoint portion for jointing the camera portion
with the monitor portion in a relatively rotatable manner;
a monitor driver circuit which, when both the camera lens
and the monitor screen are oriented toward an identical

object, allows the monitor screen to display an horizontally

. 'This Sheet Has Been Replaced




node or decreases its counting value one by one every i h
synchroni zati on signal is detected. Left-shift reg

right-shift register 124 are readout registers for che gg?%éi;%ﬁgﬁéEEFTR
121. After n-bit read-out data sets have been set in gapall-§l£ | WP A
register, the data sets are shifted based on clock sideat—fersltg Ba =
converted into serial data Left-shift registet=323
patterns corre- sponding to one line i parall THis BHEEE HABQYY
character generator ROM 121 and successively canhvert ReplACED
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inverted mirror-image of the picture taken by the camera
portion; a character code generating means for generating
character codes for texts to be superimposed over the
monitor screen; a character dgenerator for generating
character patterns in association with character codes
supplied from the character code generating means; and an
inverting circuit for vertically inverting a character
pattern output generated from the character generator.

In accordance with a £fifth aspect of the present
invention, a monitor screen-integrated video camera
comprises: a camera portion having a camera lens for picking
up a picture of objects; a monitor portion having a monitor
screen that displays the picture taken by the camera
portion; a joint portion for jointing the camera portion-
with the monitor portion in a relatively rotatable manner;
a monitor driver circuit which, when both the camera lens
and the monitor screen are oriented toward an identical
object, allows the monitor screen to display an horizontally
inverted mirror-image of the picture taken by the camera
portion; a character code generating means for generating
character codes for texts to be superimposed over the
monitor screen; and a character generator for generating
character patterns in association with character codes
supplied from the character code generating means, wherein

the character generator provides a first character generator

- This Sheet Has Been Reilaced
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data fromthe left end into serial data to supply nor act '

wi t hout being horizontally inverted. Right-gﬁigt regi f@PLﬁﬁﬁM&§£§yé€f
character patterns cor- responding to one line in paralflel w (Nuy he
from character generator ROM 121 and successively conve 091§ e~ dat'a - fTom
the right end into serial data to supply horizonjz= ed_charact er

patterns to be superinposed over the mgqgar-imagg wstﬁu |
pi cture-taking state. 2d v L:%T%

output which can be vertically inverted and can be
superimposed over the video picture signal to be outputted
to the monitor screen and a second character generator
output which can be superimposed over the video picture
signal to be recorded on a video tape.

In accordance with a sixth aspect of the present
invention, a monitor screen-integrated video camera
comprises: a camera portion having a camera lens for picking
up a picture of objects; a monitor portion having a monitor
screen that displays the piéture taken by the camera
portion; a joint portion for jointing the camera portion
with the monitor portion in a relatively rotatable manner;
a monitor driver circuit which, when both the camera lens
and the monitor screen are oriented toward an identical
object, allows the monitor screen to display an horizontally
inverted mirror-image of the picture taken by the camera
portion; and a superimposition controlling circuit which is
able to switch the mode of characters to be outputted to the
monitor screen between a vertically inverted character
output mode and a non-inverted character output mode and
which, as the modes are changed over, allows the display
positions of characters to be modified.

With the above configurations, the present invention
allows, when the video camera is used for self-image picture

taking mode in which a picture of objects is displayed on
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the monitor screen as a mirror-image by inverting the
scanning diréction on the monitor screen, display characters
that is to be superimposed onto the picture on the monitor
screen, to be properly displayed on the monitor screen by
horizontally or vertically inverting the characters to be
superimposed. And at the saﬁe time, display characters such
as a date, time, etc., to be superimposed onto the video
piéture signal that is recorded on a video tape is, without
being inverted, outputted separately to be recorded.

$RIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is an overall block diagram of a prior art
example of a monitor screen-integrated video camera;

Fig.2 is a block diagram showing a prior art example
of a superimposition controlling circuit in a monitor
screen-integrated video camera;

Fig.3 is a chart of an address arrangement showing a
prior art example of a storage state 6f data in a text
memory;

Fig.4 is a view showing a prior art display example on
a monitor screen in the normal picture-taking state;

Fig.5 is a view showing a prior art display example on
a monitor screen in the self-image picture-taking state I;

Fig.6 is a view showing a prior art display example on
a monitor screen in the self-image picture-taking state II;

Fig.7 is an overall block diagram of an embodiment of
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i ndi cation from comrmand decoder 103 so as to sel ect ongr=pattera-—ppde fraom
the normal character pattern nmpbde in which data is del WEFEACEMENWSHEET
| eft-register 123 and the horizontally inverted chara Eﬁﬁk

which data is delivered fromright-register 124. T th l .............. |
data delivered serially fromleft- shift register 123
term nal of an AND:gate 126. On the other hand, fhe.character.pattern data
delivered serially frominversion sw ttR4g sel egttis b2Beirsugpingd to

one term nal of another AND-gate 127. Qutput indigati NngRéPLACED

a monitor screen-integrated video camera in accordance with
the present invention;

Fig.8 is a block diagram showing a superimposiﬁion
controlling circuit in an embodiment of a monitor screen-
integrated video camera in accordance with the present
invention;

Fig.9 is a chart of an address arrangement showing an
example of a storagé state of data in a text memory in the
normal picture taking state in accordance with an embodiment
of the present invention;

Fig.1l0 is a chart of an address arrangement showing an
example of a storage state of data in a text memory in the
self-image picture-taking state I in accordance with an
embodiment of the present invention;

Fig.1ll is a chart of an address arrangement showing an
example of a storage state of data in a text memory in the
self-image picture-taking state II in accordance with. an
embodiment of the present invention;

Fig.12 is a view showing a display example on a monitor
screen in the normallpicture-taking state in a accordance
with an embodiment of the present invention;

Fig.13 is a view showing a display example on a monitor
screen in the self-image picture-taking state I in
accordance with an embodiment of the present invention;

Fig.14 is a view showing a display example on a monitor

This Sheet Has Been RTlaced

R




bits 120-2, 120-3 for the nodifying information in character code regi ster

120 are connected to respectiv

127. I n accordance with OV OFF

Hﬁéﬁ%ﬁ?%

120-3, the output from AND- gatl
so as to control character pattern data to be added

pi cture signal adding circuits in the hex3 stage.
circuits 128 and 129 add character pattern data delivered fron1AND—gate 126

6 and

dlCﬂEPmﬁMEﬁ" éﬁ@eﬁ 3

or inhib

| bateqt..z...ﬂﬂ!!t ........... i
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or

i nversion switching selector 125 to the video picture signal supplied

screen in the self-image picture-taking state II in
accordance with an embodiment of the present invention;
Fig.15A is an illustration showing an example of
character pattern horizontally inverted; and
Fig.15B is an illustration showing an example of
character pattern vertically inverted.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

One embodiment ..of the present invention will
hereinafter be described with reference to the accompanying
drawings.

ﬁig.7 is an overall block diagram showing an embodiment
of a monitor screen-integrated video camera in accordance
with the present invention. In the figure, components
corresponding to those in the prior art example shown in
Fig.l are allotted with the same reference numerals.

In Fig.7, the video camera of the present invention has
a camera portion 1 for picking up a picture of objects, a
monitor portion 2 for displaying the picﬁure of the objects
that have been taken, and a joint portion 3 for jointing
camera portion 1 and monitor portion 2 and allowing relative
rotation of one to another.

Camera portion 1 includes'a camera lens 4, a picture
pickup circuit 5 which converts optical images of objects
formed by camera lens 4 into video picture signals to be

outputted to monitor portion 2, and an unillustrated camera
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from picture pickup circuit 5 so as to superinpose char r_patterns on

the video picture signal. The vide -Characoer
patterns in video picture signal addimgsSHEEDH BEEN dh%g&%&"ég@iﬁﬁl‘:ﬁﬁ
to VIR portion 8 and nonitor screen dri veREREAGER ¢ 7 asnEcY

common operation to all the picture=Fakrng states of t ' ane“g¥1%g?b
superinposition controlling circuit wll descri bed. M cr oconput er

for controlling the entire video camera pérforms edit-control of the text
to be superinposed on both

~ lens control system.
Monitor portion 2 includes: a monitor screen 6 such as
of a liquid crystal panel or the like for displaying a
picture of objects taken; a display driver circuit 7 for
driving monitor screen 6; a VIR portion 8 for recording
video picture signals on an unillustrated video cassette
tape and reproducing video picture signals from a video
cassette tape; a superimposition controlling circuit 9 for
superimposing a date over the video picture to be outputted
to VTR portion 8 and for superimposing various kinds of
aisplays which can be horizontally or vertically inverted
over the video picturé on monitor screen 6; a microcomputer
10 for controlling the entire video camera; and a
gravitational direction detecting means 12 for detection of
a position (normal, self-image states I, II, efc.) of the
video camera.
Joint portion 3 has a rotational angle detécting switch
11 that detects a relative rotational angle of camera
portion 1 to monitor portion 2. The rotational angle
detecting switch 11 outputs to microcomputer 10 a self-image
picture-taking mode signal that indicates that the camefa
is set in a position for picking up self-image when both
camera lens 4 and monitor screen 6 are oriented to the same
object.
Microcomputer 10 distinguishes with reference to the

e
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the video picture signal displayed on nonitor screen 6_and the video

pi cture signal recorded on the vijdeo~tape gST LT oo+ he
text is effected on text menory OV REBEA éEMENTSHEET
corresponding to one full-frame Aty i 10
desi gnates posi- tions of nmenory sect sa—text I QmﬁlB?Cﬂﬁgsﬁeﬁ te
characters one by one onto the text neno ¥ wher eby di spl ay texts Tor one
full -franme of the screen are forned. ARinstruction of witing onto text

menory 110 is effected

self-image picture-taking mode signal whether camera is set
in the normal pickup position or in one of self-image taking
positions, and if the camera is decided to be set in a self-
image taking position, microcomputer 10 effects a further
judgment of which position the camera is set in, self-image
picture-taking state I or self-image picture-taking state
II (to be described in detail hereinafter) based on a
camera-position signal delivered from gravitational
direction detecting means 12. Microcomputer 10, having
recognized that the camera is set in self-image picture-
taking state I or 11, may sent out an instruction to display
driver circuit 7 that video picture being taken is inverted
horizontally as a mirror-image to be displayed on monitor
screen 6.

Next, Fig.8 is a Dblock diagram showing a
superimposition controlling circuit 9 as a part of monitor
portion 2.

Superimpose controlling circuit 9 comprises a command
register 101, a data register. 102, a command decoder 103,
a text memory 110, a row-counter 111, a column-counter 112,
a row-address selector 113, a column-address selector 114,
a character code register 120, a character genérator ROM
121, a ROM address counter 122, a left-shift register 123,
a right-shift register 124, a right-side-left inversion

switching selector 125, AND-gates 126, 127, video picture
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by a control command containing a four-bit row addres
colum address and the data asspet | t he
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signal adding circuiﬁs 128, 129, a clock oscillator (0SC)
130, a 1/m~divider 131 and a 1/n-divider 132.

Next, each.componeht of the superimposition controlling
circuit will be now described in detail.

Command register 101 and data register 102 are each
composed of a series input/parallel output shift registér
and receive command and display character data associated
with the command, respectively, both of which are serially
transmittéd from_ microcomputer 10, and butput parallel
command and data, respectively.
| Command decoder 103 decodes the command accepted by
command register 101 and generates a control mode signal and
a control timing signal.

Text memory 110 consists of memory sections arranged
in a 12-row x 24-column matrix form for filling one full-
frame region of the screen. Each of the memory sections can
store a character code for one character and information
associated with the character. Information to be written
in text memoxry 110 is display character data consisting of
character codes and associated information with characters
held in data resistor 102, and is written in memory sections
designated by corresponding commands.

An address in text memory 110 is desWgnated by a two-
way selector, that is, consisting of a row-address selector

113 and a column-address selector 114. Upon writing data
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control command. The control command an__ng_assnclated ed_data therewith are

serially transmtted frommcro Fin
<Rl S

circuit 9 and accepted therein
nanely com nmand register 101 a pnd C r 3
D?ggpzhggi """

decodes the conmmand accepted by Tomrand regi ster iéi ilin

unillustrated instruction signal fromm croconputer 10 and if the com
- 27 -

into text memory 110, selectors 113 and 114 are designated
by a writing address associated with the data to be written
in and stored in the command register, to thereby form a
text memory address. When data in text memory 110 is to be
read out, an address in the text memory is generated by
selecting row and column addresses with the help of a row-

counter 111 and a column-counter 112 that count cyclically.

Column-counter 112 for providing a column-address (or
a horizontal-direction address) in text memory 110 is a 24-
base number counter composed of an updown counter and is
initialized by a horizontal synchronizing signal (HSYNC) and.
counts signals ¢,, cyclically in ascending order, which are
formed by dividing an output signal ¢, from clock oscillator
(0SC) 130 by means of 1/n-divider circuit 132. Here, a
period of ¢, is a time corresponding to a horizontal length
of one pixel in forming character patterns that are read out
from the character generator ROM and ‘n’ ls a number in the
horizontal direction of the pixels constituting one
character.

Row-counter 111 for providing a row-address (or a
vertical-direction address) in text memory 110 is a 12-base
number counter composed of a updown counter and is
initialized by a vertical sypchronizing signal (VSYNC) and

counts‘signals ;cyclically in ascending order, that are
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mand i ndicates the data to be witten in, the row and colunn de5|gnated by
the command is sel ected by row adgess—sel nd M-

selector 114 so that a witing puISEHk§g@@memm$eﬁENo tax@EP qﬁﬁﬁEET
Wien the witing pul se is |aunchedq fronrepuaesd decofer {{103, Qfgﬂﬁéiﬂgfld
in data register 102 is witten o Qﬁ% g

witten onto text nmenory 110 conpri ses aﬂﬁparacter code -and modi Tyl ng

i nformati on associated there- with. The character code nay be selected from
appropriate

lTl

formed by dividing the horizontal .synchroni;ing signal
(HSYNC) by means of 1/m-divider circuit 131. Here, 'm’ is
a number in the vertical direction of the pixels
constituting one character.

Character code register 120 stores the character codes
and associated modifying information therewith which are
read out from text memory 110.

Character generator ROM 121 converts a character code
into a display pattern of m dots (in vertical direction) x
n dots (in horizontal direction). In the present
embodiment, m = 18 and n = 12 as will bhe shown later in
Figs.15A and 15B.

A readout address in character generator ROM 121
consists of an uppér bit portion indicating a character code
in character code register 120 and a lower bit portion which
is provided from ROM address counter 122 so as to read out
in parallel n-bit pattern data corresponding to n dots in
the horizontal direction.

ROM address counter 122 is composed of an updown
counter in which an initial value can be preset as 0 or m-1,
and counts horizontal synchroniéing gsignals in ascending or
descending oxrder. A counting value by ROM address counter
122 provides a lower bit portion for the readout address in
character generator ROM 121 and the thus formed addresses

are used to successively read out n-dot row data by ‘m’
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character code systens depending upon t he . ent to be di spl ayed.
Alternatlvely if the kinds of ale -

possi ble to define and use a un| the %‘ﬁ%‘o‘b&ﬁgw %FEFFeJ
present invention, JIS code is uf ) , 2 cqde. 1996
information with character code ed of one bit a‘ﬁ"l’tﬁt'g‘ed"fjor """"""
designating the nonitor screen as an output neans, another bit allotted for
designating the VIR portion as another 2atput nmeans, a field for
designating a color to be displayed. The two bits for designating output

times in vertical direction to form one character pattern.

When character patterns stored in character generator
ROM 121 are to be read out with being inverted upside down,
the initial value of ROM address counter 122 is set as m-1,
and the counter effects counting in down-counting mode or
decreases its counting value one by one every time the
horizontal synchronization signal is detected.

Left-shift register 123 and right-shift register 124
are readout registers for character generator ROM 121.
After n-bit read-out data sets have been set in parallel in
the register, the data sets are shifted based on clock
signal ¢, to be converted into serial data.

Left-shift regiéter 123 reads out character patterns
corresponding to one line in parallel with one another from
character generator ROM 121 and successively converts the
data from the left end into serial data to supply normal
character patterns without being horizontally inverted

Right-shift register 124 reads out character patterns
corresponding to one line in parallel with one another from
character generator ROM 121 and successively converts the
data from the right end into serial data to supply
horizontally inverted character patterns to be superimposed
over the mirror-image picture in the self-image picture-
taking state.

Inversion switching selector 125 is a two-way selector
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nmeans enabl e the nonitor screen and{or the VIR portipn to_be desi gnat ed

—t

i ndependently of one another. The fi=etafor-designating a l
consists of three bits, indicating|f@shgrEdORhs ggeRel] by F*OQ&A%@O?&TET
[001] and white by [111]. This col ¢f inf e&wahceD | S o.tpu_tt?aqubMBVyl

' Lve

bot h the out put neans, VIR portion —frortor=setern df B o B ol ) 1 i A A

Character information to be outputted tosthe VIR portion is typically a
date indication to be displayed with white while character information to
be outputted on the nonitor

which may change over its mode with reference to the
indication from command decoder 103 so as to select one
pattern mode from the normal character pattern mode in which
data is delivered from left-register 123 and the
horizontally inverted character pattern mode in which data
is delivered from right-register 124.

The character pattern data delivered serially from
left-shift register 123 is supplied to one terminal of an
AND-gate 126. On the other hand, the character pattern data
delivered serially from invention switching selector 125 is
supplied to one terminal'of another AND-gate 127. Oﬁtput
indicating bits 120-2, 120-3 for the modifying information
in character code register 120 are connected to respective
other input terminals of AND-gates 126 and 127. In
accordance with ON/OFF state in output indicating bits 120-2
and 120-3, the output from AND-gate 126 and/ér 127 is
allowed or inhibited so as to control character pattern data
to be added or not in the wvideo picture signal adding
circuits in the next stage.

Video signal adding circuits 128 and 129 add character
pattern data delivered from AND-gate 126 or inversion
switching selector 125 to the video picture signal supplied
from picture pickup circuit 5 so as to superimpose character
patterns on the video picture signal. The video picture
signals overlaid with character patterns in video picture

e
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screen includes: in addition to the date indication, operagptea—Iipdcatian—0
(with green indication) which is djfsptayed for a period df REFORCEMENT SHEET
accordance with the operation of ' m=tch agjthe m '

operated; and cautions (with red to .nateoig. o!@
state of the video canera such as of tepe=—ord—oF
remai ni ng anount of battery power,

etc.

signal adding circuits 128 and 129 are sent out to VIR
portion 8 and moﬁitor screen driver circuit 7, respectively.

Next, commo% operation to all the picture taking states
of the thus constructed superimposition controlling circuit
will be described.

Microcomputer 10 for controlling the entire wvideo
camera performs edit-control of the text to be superimposed
on both the video picture signal displayed on monitor screen
6 and the video picture signal recorded on the video tape
(not shown) .

Composition of the text is effected on text memory 110
of 12-row x 24-column matrix corresponding to one full-frame
of the screen. That is, wmicrocomputer 10 designates
positions of memory sections on text memory 110 so as to
write characters one by one onto the text memory, whereby
display texts for one full-frame of the scfeen are formed.

An instruction of writing onto text memory 110 is
effected by a control command containing a four-bit row
address and a five-bit column address and the data
associated with the control command. The control command
and the associated data therewith are serially transmitted
from microcomputer 10 to superimposition controlling circuit
9 and accepted therein by a pair of shift-registers
combined, namely command register 101 and data register 102.

Command decoder 103 decodes the command accepted by
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-19- FIGS.9 to 11 are diagrans for
stored in the aforenentioned text
states and for expl ai ning the coufft '&ié

text nenory.

illustrating text exanples to be
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command register 101 in response to an unillustrated
instruction signal from microcomputer 10 and if the command
indicates the data to be written in, the row and column
designated by the command is selected by row-address
selectar.ll3 and column-address selector 114 so that a
writing pulse is generated for text memory 110.

When the wfiting'pulse is launched from command decoder
103, thé data held in data register 102 is written onto text
memory 110.

The data to be written onto text memory 110 comprises
a character code and modifying information associated
therewith. The characte: code may be selected from
appropriate character code sYstems in dependent upon the
text content to be displayed. Alternatively, if the kinds
of characters to be used are limited, it is possible to
define and use a unique code system. In the embodiment of
the present invention, JIS code is used as the character
code.

Associated information with character code is composed
of one bit allotted for designating the monitor screen as
an output means, another bit allotted for designating_the
VIR portion as another output means, a field for designating
a color to be displayed. The two bits for designating
output means enable the ﬁonitor screen and/or the VTR

portion to be designated independently of one another. The
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FIG 9 shows a storing exanple in = H-—phen the nor nal

picture-taking is effected. FI G [OnisBows:a HMS)BEHQ
110 when the camera is set up injlthe sat@t&mﬁge p| RERUACEMENT SHEET
whenjit he cigra i s set

FI G 11 shows a storing exanpl e | FFef—Hhent
rPate ad - Mo 1998 |

in the self-inmge picture taking statell Ashas bef
text menory 110 is a readable and witabs menory for S

for one full-frame of the screen consisting of, in total, 288 (12 rowsx24
colums) character sections for display character

y o n

field for desigﬂating a display color consists of three
bits, indicating red by ([100], green by [010] for green,
blue by [001] and white by [111]. This color information
is outputted commonly to both the output means, VTR portion
8 and monitor screen driver circuit 7..

Character information to be outputted to the VTR
portion is typically a date indication to be displayed with
white while character information to be outputted on the
monitor screen includes: in addition to the date indication,
operation indication (with green indication) which is
displayed for a period of time in accordance with the
operation of a video camera switch as the switch is
operated; and cautions (with red ihdication) relating to the
operation state of the video camera such as a remaining
amount of tape and a remaining amount of battery power, etc.

Figs.9 to 11 are diagrams for illustrating text
examples to be stored in the aforementioned text memory 110
in different picture—taking states and for explaining the
count sequence of rows and columns in the text ﬁemory.

Fig.9 shows a storing example in text memory 110 when
the normal picture-taking is effected. Fig.10 shows a
storing example in text memory 110 when the camera is set
up in the self-image picture taking state I. Fig.l1ll shows
a storing example in text memory 110 when the camera is set

up in the self-image picture taking state II.

_—
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data. Display character data for each character is conposed of, as stated

above, a character code and the associ at ed infornatioﬁqﬁmﬂqﬁM*' =2

accordance with the character display exanpl e shown Hnﬁﬁ?&ﬂ@CMﬁMﬂﬂHEET

character data stored at an address (row 'O, colum {0
110 indicates that the character is "1", the output
screen and VIR portion", and the display_ color is

that the character is "B", the output nmeans is

éﬁ@a;EZtﬁ@M'@Sgg
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character data held at another address‘(%%wV'8', coI ' JﬁHgiEQEEE§§
- - }r}n@se

As has been stated previously, text memory 110 is a
readable and writable memory for storing display data for
one full-frame of the screen consisting of, in total, 288
(12 rows x 24 columns) character sections for display
character data. Display character data for each character
is composed of, as stated above, a character code and the
associated information therewith.

In accordance with the character display example shown
in Fig.9, display character data stored at an address (row
‘0’, column ‘0’) in text meﬁory 110 indicatés that the
character is "1", the output means is "monitor screen and
VIR portion", and the display color is "white". Display
character data held at another address (row ‘8', column ‘1)
designates that the character is "B", the output means is
"monitor screen”, and the display color is "red". Display
character data held at still another address (row ‘10°',
column ‘18‘') designates that the character is "“F", the
output means is "monitor screen", and the display color is
green".

Here, addresses with no display character data held are
stored with blank data.

In operating the normal picture-taking, the procedure
of address counting for superimposing the content in text
memory 110 over the video bicture signals is performed such

that the column address is successively increased one by one
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"moni tor screen”, and the display color is "red". Display character data

held at still another address (row ' 10' columm '18") deS|gnates that the
character is "F, the output nmeans is "mmoni tor screen”

color is "green". Here, addresses with no display chaf cﬁﬁﬁL e$ﬁEEﬁe
stored with bl ank dat a. In operating the normal pictur -taklh

procedure of address counting for superinposing the cont ertex{

110 over the video picture signals is per3®raed such that tThe corum
address i s successively increased one

THIS SHEET Hag
B
Rl:P ACED EEN

from column ‘0’ to column ‘23’ in synchroni
gcanning of the video picture signal in horizontal
direction. Then, every time the horizontal synchronization
signals are counted ‘m' times, the row address is
successively increased one by one, counting up from row ‘0°
to row ‘11’ within a span of one field.

The concept of this address count sequence comprises
the steps of: dividing the full-frame of the monitor screen
into 12-row X 24-~-column matrix cells; reading out character
codes from respective memory sections in text memory 110,
each of the memory sections corresponding to a cell of the
matrix on the screen in which the position of the signals
scanning the monitor screen is contained; and converting the
readout character codes into character pattern data by means
of character generator ROM 121.

At the normal picture-taking operation, inversion
switching selector 125 outputs the serial character pattern
data without being inverted horizontally from left-shift
register 123 into monitor screen driver circuit 7 through
AND-gate 127 and video picture signal adding circuit 129.

lFig.12 shows a manner in which a video image of an
object A is displayed on monitor screen 6 when the normal
picture taking operation 1is effected. Here, it will be
assumed that displayed simultaneously on monitor screen 6

are a date indication (e.g., 1993.4.1) 19 to be recorded on
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by one fromcolum 'O to colum '23" in synchronlzatlon wi th the scanning
of the video picture signal in horlr-'- ._Then, every tine the

hori zontal synchronization signals 3"FHE=F6mFaddtess=:

i s succes- sively increased one by d{EEﬁLAOEMENTﬁWMET

11" within a span of one field. ” Bate . 1 2 NOV 13%
ate

a video tape, a caution indication (e.g., BATTERY) 20 which
indicates the battery power of the video camera runs short
and an operation indication (e.g., FOCUS) 21 which indicates
an operation type of operation switches 18 arranged under
monitor screen 6.

At the time of the normal picture-taking operation,
monitor screen 6 is scanned from the upper left to the lower
right, or in the same direction as is done on a typical TV
screen.

Fig.13 shows a self-image picture ;aking state I in
which, with camera portion 1 upright, monitor portion 2 is
rotated upside down or 180 degrees on joint portion 3 so
that monitor screen 6 may be oriented in the same direction
with the picture-taking direction of camera lens 4.

In the self-image picture taking state I, the video
camera allows a horizontally inverted or right-side-left
mirror-image picture of a pickup object B to be displayed
on monitor screen 6 by scanning in a horizontally opposite
direction over the screen to that in the case of Fig.12 (or
from the upper right to the lower left).

Here, in the self-image picture taking state I, since
monitor portion 2 is placed down-side up as shown in Fig.13,
operation switches 18 locate on the top of the monitor
screen. Therefore, it is convenient to position operation

indication 21 close to operation switches 18, or to arrange
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- 20- The concept of this address count sequence corrprl ses the steps of:

dividing the full-frame of the noni v
cells; reading out character codes fWHﬁi$BBmBBASEEENEYDr) REF T
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the operation indication 21 in the upper part of monitor
screen 6. For this purpose, the arrangement of each line
of operatién indication ;1 as well as date indication 19 and
caution indication 20 is vertically inverted.

Fig.lo shows display characters and the associated
information therewith to be stored in text memory 110 in
order to effect the monitor display in the self-image
picture taking state I shown in Fig.13 hentioned above.

Microcomputer 10, based on the self-image picture taking

mode signal from rotational angle'detecting switch 11 as

well as the video camera-position signal £from the

gravitational direction detecting means, recognizes the
self-image picture taking state I, and rewrites the content
in text memory 110 in accordance with the picture-taking
state so as to change the character arrangement. The order
of counting addresses for text memory 11 in order to read
out the display characters is the same as that effected in
the normal picture taking state.

In accordance with the character display example shown
in Fig.10, display character data stored at an address (row
‘0’, column ‘0’) in text memory 110 indicates that the
character is "1", the output means is "VTR portion", and the
display color is "white". Display character data held at
another address (row ‘l’, column ‘S’) designates that the

character is "F", the output means is "monitor screen' and
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on the screen in which the position

t he signals scanni d
screen i s contained; and convertingift o : GREE S A4,
character pattern data by means of harﬁc e BEENT 121§*tﬁﬁﬁﬁ§ﬂ§ET
normal picture-taking operation, in - in @g;eq'_.z_ O idgRut S

the serial character pattern data w thout being 1nverted

| eft-shift register 123 into nonitor screen driver CIrCUIt'7 through
AND- gate 127 and vi deo picture signal addBng circuit 129. FI G 12 shows a
manner tn which a video i mage of an
the display color is "green". Display character data held
at another address (row ‘3’, column ‘22’) designates that
the character is YB", the output means is "monitor screen",
and the display color is "red". Display character data held
at still another address (row ‘11°, column ‘23') designates
that the character is "1", the output means.is "monitoxr
screen", and the display color is "white". 1In Fig.10, the
text for the date is stored twice on rows ‘0’ and ‘11’. The
first one on the row ‘0’ is outputted to VIR 8 without the
characters being horizontally inverted while the second one
én the row ‘11’ is outputted to monitor screen driver
circuit 7 with the characters being horizontally inverted.
.These are required because the two outputs differs in their
orders of characters.

Next, the operation of superimposition controlling
circuit 9 in the self-image picture taking state I will be
described. Microcomputer 10 having recognized the self-
image picture taking state I sends out horizontally
inverting commands to superimposition controlling circuit
9 in order to horizontally invert the character patterns to
be outputted to monitor screen driver circuit 7. The
horizontally inverting command accepted by command register
101 is decoded by decoder 103 so that a switching signal is
sent out for inversion switching selector 125. With this

switching signal, inversion switching selector 125 selects

e —
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object A is displayed on nonitor scresk
operation is effected. Here, it wll
si mul t aneously on nonitor screen 6 3

operation indication (e.g., FOCUS) 21 whggh-indicates
operation switches 18 arranged under nonitor screen 6.
normal picture-taking operation, noni-

5 mhen t he nornal

pi cture taking

'\\lnt‘i
v wom U

At the time of the

one mode in which right-shift register 124 may output
horizontally iﬁverted character patterns.

Character patterns of the characters designated to be
outputted on the monitor screen by the output means
designating bits associated with the characters loaded by
character code register'lzo are processed through character
generator ROM 121, horizontally inverted and serialized in
fight-shift register 124. The thus serialized data carrying
the horizontally inverted character patterns is processed
through inversion switching selector 125 and AND-gate 127
and added to the wvideo picture signal in video picture
signal adding circuit 129. The video picture signal with
the horizontally inverted character patterns superimposed
. is inputted to monitor screen driver circuit 7 which
horizontally changes the scanning direction so that the
displa? picture may be mirror-displayéd. As a result, the
character patterns once horizontally inverted are re-
inverted to display correct characters on monitor screen 6
without being horizontally inverted.

It should be noted that, even in the self-image picture
taking state I, the characters designéted Eo be displayed
on the VIR ag the output means will not inverted and read
out in the same manner with that in the normal picture
taking state.

Fig.14 shows a self-image picture taking state II in
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tor screen 6 is scanned fromthe upper Ieft to the lower right, or in the

sanme direction as is done on aty
sel f-imge picture taking state |
nonitor portion 2 is rotated upsi
so that nonitor screen 6 may be
pi cture-taking direction of canmera |en

pical TV screen.  FI G J3=shéws™
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taking state I, the video camera allows ggharizontally inverted or
right-side-left mrror-image picture of a pickup object B to be displayed

on nonitor

which, with monitor portion 2 upright, camera portion 1 is
rotated upside down or 180 degrees on joint portion 3. so
that monitor screen 6 may be oriented in the same direction
with the picture-taking direction of camera lens 4.

In the self-image picture taking state II, the video
camera allows a vertically inve;ted or upside-down mirror-
image picture of a pickup object C to be displayed on
monitor screen 6 by scanning oppositely from the bottom to
the top (specifically from the lower left to upper right)
over the screen in contrast to the case of Fig.12.

Fig.1l1 shoWs display characters and the associated
information therewith to be stored in text memory 110 in
order to effect the monitor display in the self-image
picture taking state II shown in Fig.l4 mentioned above.
Here, in the self-image picture taking state 1II, the
arrangements of date indication 19, caution indication 20
and operation indication 21 oﬁ their respective lines are,
as shown in Fig.l1ll, the same with those in the normal
picture téking state as long as the monitor screen is
observed. Nevertheless, since the scanning over the monitor
screen is carried out inversely from the bottom side to the
top side, the lines or rows for the display on the monitor
screen are arranged and stored in a vertically inverted
manner as compared to those for the normal picture taking

state. On the other hand, the date indication for the

This Sheet Has Been Reﬂlaced




to that in the case of FIG 12 (or frr : _ .
Here, in the self-image picture t aki f nEPDACEMENT@MEET;g
is placed down-side up as shown in F ches 18_I| ocat n i
the top of the nonitor screen. Therefore, it is conve | Dule : db?:Nﬁﬁd&ggm
operation indication 21 close to operation swtches 18.

operation indication 21 in the upper part of nonitor screen 6. For this

pur pose, the arrangenent of each |ine of

output to the VTR portion will not be inverted vertically
so that it is stored on the row ‘0’ in text memory 11.

Microcomputer 10, based on the self-image picture
taking mode signal from rotational angle detecting switch
11 as well as the video camera-position signal from the
gravitational direction detecting wmeans, recognizes the
self-image picture taking state II, and rewrites the content
in text memory 110 in accordance with the picture-taking
state so as to change the character arrangement. The order
of counting addresses for text memory 11 in order to read
out the display characters is the same as that effected in
the normal picture taking state.

In accordance with the‘character display example shown
in Fig.11, display character data stored at an address (row
‘0’, column ‘0') in text memory 110 indicates that the
character is "1", the output means is "VTR portion", and the
display color is "white". Display character data held at
another address (row ‘1l’, column ’'18’) designates that the
character is "F", the output means is "monitor screen® and
the display color is "green". Display character data held
at another address (row ‘3’, column ‘1l’) designates that the
character is "B", the 6utput means is "monitor screen", and
the display color is "red". Display character data held at
still another address (row ‘11’, column ‘1l’) designates that

the character is "1", the output means is "monitor screen'",

Sheet Has Been Replaced
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operation indication 21 as well as date indication 19 and caution

I ndication 20 is vertically inver s
THIS SHEET HAS BEEN o L ACEMENT SHEET |
RePLACED
Date : ]2NOV w .....
- 42 -

and the display color is "white'.

Next, the operation of superimposition controlling
circuit 9 inzthe self-image picture taking state II will be
described. Microcomputer 10 having recognized the self-
image picture taking state II sends out vertically inverting
commands to superimposition controlling circuit 9 in orderx
to vertically invert the character patterns to be outputted
to monitor screen driver circuit 7. The vertically
inverting command accepted by command register 101 is-
decoded by decoder 103 so that a vertical inversion
controlling signal is generated.

If the vertical inversion controlling signal is true
and if the associated information with character loaded in
character code register 120 designates monitor screen 6 as
the output means, counter. 122 providing the 1lower bit
portion of an address in character generator ROM121 loads
m-1 as an initial value and functions in the down counting
mode so as to decrease its count value one by one every time
the horizontal synchronizing signal is detected. By this
procedure, the character patterns arranged in the m x n
matrix in character generator ROM 121 are read out from the
bottom to the top by every n-bit into left-shift registér
123, The data carrying the vertically inverted character
patterns serialized by left-shift register 123 is processed

through inversion switching selector 125 and AND-gate 127
I
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-21- FIG 10 shows display characters and the aSSOCIated infor- mation
therewith to be stored in text nmenor Af f =
display in the self-inmage picture t nwg;sHaEEHhS§ﬁEMh i n FREPILBCEMENT SHEET
above. M croconmputer 10, based on t sel fsirm@EDI ct ulje
fromrotational angle detecting swté =45 the
canera-position signal fromthe gravitational direction d féEFFﬁ§=ﬁEaHE=====

recogni zes the self-image picture taking 43

and added to the wvideo picture signal in video picture
signal adding circuit 129. The video picture signal with
the vertically inverted character patterns superimposed is
inputted to monitor screen driver circuit 7 which changes
the scanning direction upside down so that the display
picture may be mirror-displayed. As a result, the character
patterns once vertically inverted are re-iﬁverted to display
correct characters on monitor screen 6 without being
vertically inverted.

In this connection, in the case where the vertical
inversion controlling signal is true and if the character
information with character loaded into character code
register 120 designates VTR portion 8 as the output means,
counter 122 counts up from an initial value ’'0‘ every time
the horizontal synchronizing signal is detected.
Accordingly, normal character patterns without being
vertically inverted are read out from character generator
ROM 121, and are superimposed as they are on the VIR
recording signal.

Figs.1l5A and 15B are illustrative views showing
horizontally inverted and vertically inverted character
patterns, respectively. In the embodiment, a unit of
character pattern data is 18 dots in length (m) and 12 dots
in width (n). As example, inverted characters of "R" are

shown. Fig.15A is an example of the character turned right-
I
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state I, and rewites the content in text nmenory 110 in accordance with the
pi cture-taking state so as to change_the character arran enent The order

of counting addresses for text ne RIre T ﬁ
characters is the sane as that effp pi %EM '
In accordance with the character djisplt-aytehddis showl i Bétg‘ ]&y

character data stored at an address (row "0, o 0 =) 4 W nEﬂny _
110 indicates that the character is "1%,44he output neans is "VIR portrom, -

and the display color is "white". Displ ay character data FH—!%SHEETHAS BEEN

REPLACED
side left and Fig.15B is an example of the character turn

upside down.

As has been described above, according to the present
invention, even when the pickup picture is mirror-displayed
on the monitor screen in the self-image picture taking mode,
it is possible to effect correct character display on the
monitor screen without characters being horizontally
inverted.

In addition, in accordance with the present invention,
even when the pickup picture is mirror-displayed on the
ménitor screen in the self-image picture taking mode, it is
possible to superimpose character display such as date,
time, etc., over the video picture signal to be recorded on
a video tape and at the same time it is possible to display
the characters correctly on the monitor screen without the
characters being horizontally inverted.

Further, according to the present invention, even when
the pickup picture is-mirror—displayed on the monitor screen
in the self-image picture taking mode, it is possible to
display operation indication on the monitor screen in a

position not away from the operation switches.

This Sheet Has Been Re

VO i




anot her address (rom1 1', colum 5—%-des+gﬂa£es t-hat- t he character Is "F,
the output neans is nDnltor screen" and the dis - 3
f Wﬂ REPLAGEMENT)SHEET |

Di spl ay character data held at anot HIII Hl'u) u'l

desi gnates that the character is " "nnﬁ 0 n"

and the display color is "red". D- splay character data E@“at-ZBNﬂﬁ -----------

anot her address (row '11', column '23') designates that '

ol
3I
i

"1", the output neans is "nonitor screen45 and the dis r ic :
"white". In FIG 10, the text for the date is stored twjCeyRcHOmSHAS BEEN||'
11'. The first one on the row REPLACED

WHAT IS CLAIMED IS:

1. A monitéf screen-integrated video camera
compriging:

a camera portion having a camera lens for picking up
a picture of objects;

a monitor portion having a monitor screen that displays
the picture taken by said camera portion;

a joint portion for jointing said camera portion with
said monitor portion in a relatively rotatable manner;

a monitor driver circuit which, when both said camera
iéns and said wmonitor screen are oriented toward an
identical object, allows said monitor scfeen to display an
horizontally inverted mirror-image of the picture taken by
éaid camera portion;

a character code generating means for generating
character codes for texts to be superimposed over said
monitor screen;

a character generator for generating character patterns
in association with character codes supplied from said
character code generating means;

an inverting circuit for horizontally inverting a
character pattern output generated from said character
generator; and

an editing means for horizontally replacing the order

of arrayed characters constituting each row to be displayed

This Sheet Has Been Replaced

T




'O is outputted to VIR 8 wi t hout rs _being horizontally
inverted while the second one on the row'11' is outputted to nonitor
screen driver circuit 7 with the ch rizgnta IHVEILBU’
These are required because the two Emmnﬂ“ﬂmgm rggfr'l‘#&é# .
charact ers. Next, the operation of *superti nYosisti dn CO‘teEEP('iﬂ | i rigz ONUVJM g
in the self-image picture taking state | will be descri M-crocomut-er
10 having recogni zed the sel f-inmage pictde taking state | _sends ou

hori zontal Iy inverting connands to superlnp03|t|on co g T
order to horizontally , ["wr';zgfigégBEEN

e

on said monitor screen.
2. A monitor screen-integrated video camera comprising:

a camera portion having a camera lens for picking up
a picture of objects;

a monitor portion having a monitor screen that displays
the picture taken by said camera portion;

a joint portion for jointing said camera portion with
said monitor portion in a relatively rotatable manner;

a monitor driver circuit which, when both said camera
lens and said monitor screen are oriented toward an
identical object, allows said monitor screen to display an
horizontally inverted mirror-image of the picture taken by
gaid camera portion;

a character code generating means for generating
character codes for texts to be superimposed over said
monitor screen; and

a character generator for generating character patterns
in association with character codes supplied from said
character code generating means, said character generator
providing a £first character generator output which can be
horizontally inverted and can be superimposed over the video
picture signal to be outputted to said monitor screen and
a second character generator output which can be
superimposed over the video picture signal to be recorded

on a video tape.
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invert the character patterns to be oufputtedto-nonitor screen driver

circuit 7. The horizontally invert.i ted - command _register
101 i s decoded by decoder 103 so th Im ’ gnall mEPLASRMERH! ar i

i nversion switching selector 125. EW g sjgnal, inversion
sw tching selector 125 selects one node in which right-j$iatd. 1&1@%19%24

may output horizontally inverted character patterns. e t0 "

- 47 - .
' THIS SHEET HAS BEEN
REPLACED
3. A monitor screen-integrated video camera COMPrist

a camera portion having a camera lens for picking up
a picture of objects;

a monitor portion having a monitor screen that displays
the picture taken by said camera portion;

| a joint portion for jointing said camera portion with
said monitor portion in a relatively rotatable manner;

a monitor driver circuit which, when both said camera-
lens and said monitor screen are oriented toward an
identical object, allows said monitor screen to display an
ﬁorizontally inverted mirror-image of the picture taken by
said camera portion; and

a superimposition controlling circuit which is able to
switch the mode _of characters to be outputted to said
monitor screen between a horizontally inverted character
output mode and a non-inverted character output mode and
which, as the modes are ch;nged over, allows the display
positions of characters to be modified.

4. A monitor screen-integrated video camera comprising:

a camera portion having a camera lens for picking up
a picture of objects; |

a monitor portion having a monitor screen that dispiays
the picture taken by said camera portion;

a joint portion for jointiné said camera portion with

said monitor portion in a relatively rotatable manner;
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-22- Character patterns of the characters de5|gnated to be outputted
on the nmonitor screen by the out put tmﬂmuumﬂ IH| ngghits associated
with the characters |oaded by char! te ﬁ@Pﬁ(@El\ﬁEﬁFﬁﬁéﬁfrf.j

t hrough character
Date IZNHHS%

- 48 -

| ¥ri® SHEET HAS BEEN
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a monitor driver circuit which, when both said camera
lens and said monitor screen are oriented toward an
identical object, allows said monitor screen to display an
horizontally inverted mirror-image of the picture taken by
said camera portion;

a character code generating means for generating
character codes for texts to be superimposed over said
monitor screen;

a character generator for generating character patterns
in association with character codes supplied from said
cﬁaracter code generating means; and

an inverting circuit for vertically inverting a-
character pattern output generated from said character
generator. |
5. A monitor screen-integrated video camera comprising:

a camera portion having a camera lené for picking up
a picture of objects;

a monitor portion having a monitor screen that displays
the picture taken by said camera portion;

a joint portion for jointing said camera portion with
said monitor portion in a relatively rotatable manner;

a monitor driver circuit which, when both said camera
lens and said monitor screen are oriented toward an - .
identical object, allows said monitor scre®n to display an

horizontally inverted mirror-image of the pitrture taken by
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generator ROM 121, horizontally inverted and sertatized in right-shift

regi ster 124. The thus serialized da ' horlzontally
i nverted. character patterns is proc{:egmmﬂlgg B er si e Wals
sel ector 125 and AND-gate 127 and a pic UREPLACEMENT

video picture signal adding circuit 129. The video pictufie si gnal
hori- zontally inverted character patterns superinposed
nonitor screen driver circuit 7 which hor4é2ontally chang
direction so that the display picture .my be m rror-displ ayed As a

result, the character patterns THIS SHEET HAS BEEN
REPLACED

said camera portion;

a character code generating means for generating
‘character codes for texts to be superimposed over said
monitor screen; and

a character generator for generating character patterns
in association with character codes supplied from said
character code generating means, said character generator
providing a first character generator output which can be
vertically inverted and can be superimposed over the video
picture signal to be outputted to said monitor screen and
5 second character generator output which can be
superimposed over the video picture signal to be recorded
on a video tape.

6. A monitor screen-integrated video camera comprising:

a camera portion having a camera lens for picking up
a picture of objects;

a monitor portion having a monitor screen that displays
the picture taken by said camera portion;

a joint portion for jointing said camera portion with
said monitor portion in a relatively rotatable manner;

a monitor driver circuit which, when both said camera
lens and said monitor screen are oriented toward an
identical object, allows said monitor screen to display an
horizontally inverted mirror-image of the picture taken by

said camera portion; and
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once horizontally inverted are re-inverted td @ﬁbﬁﬁfgﬁg% Ihar act er s

on nonitor screen 6 wthﬂmw)m I’ Hﬁ taII Gep |t|ishould be
noted that, even in the c ate

desi gnated to be displayed oh 'thé VIR &s the out put means \MEHLAQ}EMENTSHEET
inverted and read out in the same manner with that in thelfnormal picture
taking state. FI G 14 shows a sel f-ingge. pi cture taking|| Saatd. ZlNﬂ\hm

which, with nmonitor portion 2 upright, camera portion 1 is

a superimposition controlling circuit which is able to

switch the mode of characters to be outputted to said
monitor screen between a vertically inverted character
output mode and a non-inverted character output mode and
which, as the modes are changed over, allows the display
positions of characters to be modified.
7. A video camera with integral monitor, comprising a
camera portion and a monitor portion having a monitor
screen, said camera and monitor portions being rotatably
interconnected so as to provide selection between a normal
picture-taking mode with the camera and screen facing in
generally opposite directions, and a self-image picture-
taking mode in which the camera and screen face generally
in the same direction and in which a monitor screen drive
circuit controls the image display by the screen so that a
mirrof image of the picture taken by the caﬁera is
displayed, the camera includung means for superimposing
character text on the displayed image in accorxrdance with
character-defining signals, characterised in that said
superimposing means is opefable in accordancg with the mode
selection to process the character-defining signals so as
to cause the monitor screen to display said character text
in legible form in each mode.

8. A video cameral according to claim 7, including

Sheet Has Been Replaced

T




rotated upsi de down or 180 degrees on joint} éé]gq noni t or
screen 6 may be ori entH! mmﬂﬁﬂmmm rectj pﬁhésf' E?:Q%‘éb re-taking
direction of canera le uelf-'-e%;_. ............... ;: ate |
the video canera allows a verti"cafl y*inverted or upsidefjdo ' TRge=
pi cture of a pickup object C to be displayed on nonitor '
scanni ng oppositely fromthe bottomto the top (specifi 8
| ower | eft to upper right) over the scrédn 4n contrast e—caSe grr.... i
FIG 12. FIG 11 shows display characters and the associated infor-
means for detecting the selection between first and second
said self-image picture-taking modes, said modes being
characterised by  respective, relatively inverted,
orientations of the monitor screen, said superimposing means
being adapted to effect different forms of processing of

said character-defining signals in said first and second

self-image picture-taking modes.

'HK
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mation therewith to be stored in text nmenory 110 in order _effect the
noni tor display in the self-image picture taking state "Hﬁﬁﬁﬂﬁ?EﬂEﬁ%@#k%T
menti oned above. Here, in the self-imge picture taking ate | *
arrangenents of date indication.19, caution indication 2 @gg."g%y ____________ :
indication 21 on their respective lines are, as shown in (B2l —the sane .
with those in the normal picture taking sRate as far as the nonitor screen

i s concerned. Neverthel ess, since the scan- ning over fhe nonitor screen is
carried out inversely fromthe bottomside to the top |fraes ' or

rows for the
ABSTRACT OF THE DISCLOSURE:

A MONITOR SCREEN-INTEGRATED VIDEO CAMERA

An address for a character generator ROM is composed
of an upper readout address portion which is a character
code loaded from a text memory for storing texts edited by
a microcomputer and a lower readout address portion which
is a value of a counter. Output data from the character
generator ROM accessed by the above addfesses are loaded in
pérallel by left-shift and right-shift registers. The
output data is serialized by the left-shift register to form
character pattern data, which in turn is superimposéd on a
video picture signal to be outputted to a VIR portion. In
response to a self-image picture taking mode signal, one
output is selected by a selector from the output of the
left-shift register and the output of the right-shift
register. The thus selected output is superimposed over the
video picture signal to bé delivered to a monitor screen
driver circuit. The monitor screen driver circuit
horizontally inverts the scanning direction in order to
display a mirror-image. of the picture on the monitor screen
when the video camera is operated in the self-image picture

taking state.

FIGURE 8. This Sheet Has Been Replaced




di splay on the nonitor screen are arranged and stored in a vertically

i nverted manner as conpared to those for the nornal pictge=taking-shal e
On the other hand, the date indication for the output tojt-he MURmmetSREET |
will not be inverted vertically so that it is stored on jhe rov‘ ”ONUVHMX :

THIS SHEET HAS BEEN
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Fig.1 PRIOR ART
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-23- nenory 11. M croconputer 10, based on the self-inage picture

taki ng node signal fromrotational angle detecting sw tChREﬂ'LﬂéElﬂ@Ms@ﬁEﬁ'h
vi deo canera-position signal fromthe gravita- tional dijfection detectl ng
means, recognizes the self-inmage picture taking state I} pgad), rZe\M]
content in text 2
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menory 110 in accordance with the picture-taking state so as to change the
character arrangenent. The order of count- ing addressef iég TEXt —erery=11
in order to read out the display characters is the sane|/as (HGEMENT-SHEEY iin
the nonmal picture taking state. In accordance with t eoagh_arjagtvaI ay
exanpl e shown in FIG 11, display character data stored E?1"‘addr'es'5------@w;’

'O, colum '0'") in text nenory 110 jindicates that the character 1St —

the output neans is "VIR portion", afd the di splay col or‘_'?i'js_,,_,yx‘inu e

Di spl ay character data hel d at e SEEE] HAS BEEN}

Fig.3 PRIOR ART

PRIOR ART EXAMPLE OF TEXT MEMORY STORAGE

COLUMN-ADDRESS
Ol1121314|5|617|8|90[1112|1314{15 1617 {1819 [20§21 3
QL1)91913 41, i
€
3 2
2 3
414
o5
(e
:rg 6
aLr N
a_@ATTERY
9 =2
10 N F10ICIUIS
1B 1] [

DISPLAY DATA | DISPLAY DATA DISPLAY DATA
CHARACTER : 1 CHARACTER : B CHARACTER : F
OUTPUT MEANS : OUTPUT MEANS : OUTPUT MEANS :

MONITOR AND VTR MONITOR MONITOR
COLOR : WHITE COLOR : RED _COLOR : GREEN

ARATR
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anot her address (row '1', colum '18") de5| gnates that the character is

"F', the output means is "nonitor screen” and the displ Eggﬁg%EM%Nz%%eﬁ

Di splay character data held at another address (row '3’
designates that the character is "B", the output neans i o {mn‘ NO 988"
and the display color is "red" D|splay character data 6 L (AT R

i

anot her address (row '11', col um1 1) deS| gnat es t hat the character IS
"1", the output neans is "monitor scre n", and the di ¥
"white". Next, the operation of supe rrp03|t|on cont rd’HIS SigEET HAGlEtEEN {_?

_ REPLACED I

Fig.4 PRIOR ART

PRIOR ART DISPLAY EXAMPLE ON MONITOR SCREEN
IN NORMAL PICTURE-TAKING STATE

OBJECT
| CTTA
AN~
4 CAMERA LENS
MONITOR SCREEN 6 GRS LB
ORIENTE
¢ \ TO 0BJECT) D
DATE INDICATION 19—
CAUTION INDICATION 20— j/\/_/3 JOINT PORTION
" SCANNING DIRECTION
OPERATION 21— |
INDICATION - ocy ON Sﬂ
18—
OPERATION SWITCHES {02006 | o —
. TTT—
MONITOR PORTION CAMERA

PORTION (FROM UPPER LEFT
TO LOWER RIGHT)
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9 in the self-inmage picture taking state Il will be desgribed.
“Mcroconputer 10 having recogni zed the sel f-image pictufjet-alMCEMENESREET

sends out vertically inverting commands to superinpositjion CO&{M&
circuit 9 in order to.vertically invert the character pgatQats 088 MV :
outputted to nonitor screen driver circuit 7. The verti car~Frveett 4

command accepted by command register 101 is decoded by decoder 103 s0 that

B

a vertical inversion controlling sig#nl is gener- ated. F—the—varti.cal
i nversion controlling signal is true and if the THIS SHEET HAS BEEN
REPLACED

Fig.5 PRIOR ART

PRIOR ART DISPLAY EXAMPLE ON MONITOR SCREEN
IN SELF-IMAGE PICTURE-TAKING STATE |

MONITOR SCREEN

CAMERA LENS 4
\_18 OPERATION SWITCHES
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|5y OPERATION

O
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2 ON
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o—6 (FROM UPPER RIGHT

TO LOWER LEFT)
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associated i nformation with character |oaded in character code regi ster 120

desi gnates nonitor screen 6 as the output nmeans, counter 122 .pt- di the
| ower bit portion of an address in character generator ROM 12RebpREEMm ?@EE
an initial value and functions in the down counting node sojjas to crea T

its count value one by one every time the horizontal synchr nﬂ)men.‘ﬁldi NDV=1996 I
is detected. By this proce- dure, the character patterns arFergee=tR_{HE ;
nmkn matri x in character generator ROM 121 are read out fromthe bottomto

the top by every n-bit into left-shift gegister 123. Th

Fig.6 PRIOR ART

PRIOR ART DISPLAY EXAMPLE ON MONITOR SCREEN
IN SELF-IMAGE PICTURE-TAKING STATE i

G MONITOR SCREEN
(PERATION INDICATION /
sul ~ocn2 3 JOINT PORTION
CAUTION ([ -
~ INDICATION 20— [ ®" 552 }/
~ DATE INDICATION 19 R 4 CAMERA LENS
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> 1 ON SCREEN
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OBJECT C\\ B
/
o (FROM LOWER LEFT
T0 UPPER RIGHT)
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carrying the vertically inverted character patterns serialized by _

I_(23f4f-sh| ft register 123 is processed through i nversion | REPLACEMENT SHEET 1

IZNOVIS%

- 7 THIS SHEET HAS BEEN
. REPLACED .
Fig.7

CONSTRUCTIONAL DIAGRAM OF EMBODIMENT
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swi t chi ng sel ector
In video picture signa

si gnal

char act er

125 and AND-gate 127 and added.to the video picture

adding circuit 129. The video picture signal

with the vertically inverted character patterns superinposed is inputted to
nonitor screen driver circuit 7 which changes the scanning directian upside

down so that the display picture may be mrror- displayed. As a result, the
patterns once vertically k?verted are re-inverted to display
correct characters on nonitor screef® 6 without being vertically inverted.
In this connection, in the case where the vertical inversion
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controlling signal is true and if the character information with character
| oaded into character code register 120 des- ignates VIR +-0n_8 as the
out put neans, counter 122 counts up fron1an initial valp H@PLREEMEF&#ﬂglr
t he horizontal synchronizing signal is detected. Accordi y, normal C F
acter patterns w thout being vertically inverted are rea _1 ________
character generator ROM 121, and are superinposed as the e\
recordi ng signal. FI GS. 15A and 15B aregillustrative views show ng hor -
zontally inverted and vertically inverted character patterns,
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respectively. In the enbodiment, a unit of character pattern data is 18
dots in length (m and 12 dots in wdth (n). As exanple, inverted
characters of "R' are shown. FIG 15A is an exanpl e of the %ﬁ_a ForRe
right-side left and FIG 15B is an exanple of the charact §§M§H§|%ET
down. As has been descri bed above, according to the pr ngt_o‘lzngag

even when the pickup picture is mrror-displayed on the

the self-inage picture taking node,snit is possible to effect Correct
character display on the nonitor SLQeen Wi t hout char fFetes ,

hori zontal | y THIS SHr:ETH
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I nvert ed. I'n addition, in accordance with the present invention. even

when the pickup picture is mrror-displayed on the nonit of=sereen==a=th
self-image picture taking node, it is possible to superi oBEPMGEMEN‘ESHEET

di splay such as date, time, etc.. over the video picture {ignal ?
recorded on a video tape and at the sane tine it is possil Iléateo]d )’%E

characters correctly on the nmonitor screen wi t hout the chiFae
hori zontal Iy inverted. Furt her, aCCﬂrdI ng to the present invention, even
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pi ckup picture is mrror-displayed on the nonitor screen in the self-inage

ndi cati on on t he

pi cture taking node, it is possible to display operation i
nonitor screen in a position not away fromthe operation
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What is clained is:
a canera portion having a canera lens for picking up a

2 Tl o 1 1 s i gt 8 £

. . | ! . HERLAREM
objects; a nonitor portion having a nonitor screen that}di spltazsNovtm
picture taken by said canmera portion; ' Tl et .
13 '
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a joint portion for joining said canera portion with saj i ]
in arelatively rotatable manner such that said caner § RERAGEMENGPHEET

monitor screen can both be oriented in the sanme direcflion t?\garmwam
I dent i cal object or, in a normal picture-taking state|] Patedffieren
directions toward different objects; a nonitor driver c Tt WHT CI,  Wwhen

said nonitor screen Is vertically inverted as conmpared ta _its orientation
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toward an identical object, inverts a scanning direction on sai d nonitor
screen thereby allow ng said nonitor screen to displ ay jpr=rorizantal [y

inverted mirror-image of the picture taken by said cangr BEBOACEMENT SHEET
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MONITOR SCREEN-INTEGRATED VIDEO
CAMERA

BACKGROUND OF THE INVENTION

1. Field of f.he Invention

~The present invention relates to 2 home video camera
equipped with a monitor screen and in particular to a
monitor screen-integrated video camera which has a joint
portion allowing a camera portion to rotale relative to a
monitor portion so that the camera lens can be oriented in
both the same and opposite directions wuh the face of the
monitor screen.

2. Description of the Prior Art

Home video cameras are also called as a camera-inte-
grated video tape-recorder, and this type of products, that is,
including a VTR portion for allowing a video cassette tape
to record pictures as well as a camera for taking pictures,
have now been becoming popular in the market.

Now, a typical conventional monitor screen-integrated
video camera will be explained with reference to drawings.

FIG.1 is an overall block diagram showing a prior art
example of a monitor screen-integrated video camera.

In FIG.1, the conventional video camera has a camera
portion 1 for picking up a picture of objects, a monitor
portion 2 for displaying the picture of the objects that have
been taken, and a joint portion 3 for jointing camera portion
1 and monitQr portion 2 and allowing relative rotation of one
to another.

Camera portion 1 includes a camera lens 4 and a picture
pickup circuit 5 which converts optical images of objects
formed by camera lens 4 into video picture signals to be
outputted to monitor portion 2.

Monitor portion 2 includes: a monitor screen 6 such as of
a liquid crystal panel or the like for displaying the picture of
objects taken; a display driver circuit 7 for driving monitor
screen 6; a VIR portion 8 for recording video picture signals
on an unillustrated video cassette tape and reproducing
video picture signals from a video cassette tape; a superim- -
position controlling circuit 209 for superimposing a date,
operation information, caution notice and the like over the
video pictures to be displayed on monitor screen 6 and/or to
be recorded on the video cassette tape; and a2 microcomputer
210 for controlling the entire video camera.



- 26- an inverting circuit for horizontally inverting a :
patterntout put generated from said character generator, REMAGEMENT SHEET
character pattern being for superinposition on said nitor sgtjm@“mnen
sai d*nonitor screen is ~vertically inverted as conpare D@erbuﬁ--m"“"""
orientation in the normal picture-takipg state and bo T caner a
| ens and said nonitor screen are oriented toward an identi- cal

obj ect; and

Joint portion 3 has a rotational angle detecting switch 11
that detects a relative rotational angle of camera portion 1 to
monitor portion 2. The rotational angle detecting switch 11
outputs to microcomputer 210 a self-image picture-taking
mode signal that indicates that the camera is set in a position
for picking up self-image when both camera lens 4 and
monirtor screen 6 are oriented to the same object.

Microcomputer 210 may instruct display driver circuit 7
to display a borizontally inverted, mirror-image of the
pickup picture with reference to. the self-image picture-
taking mode signal.

Next, FIG.2 is an overall block diagram showmg a
superimposition controlling circuit 209 as a part of monitor
portion 2.

Superimpose controlling circuit 209 comprises a com-
mand register 101, a data register 102, a command decoder
303, a text memory 110, 2 row-counter 111, a column-
counter 112, a row-address selector 113, a column-address
selector 114, a chagacter code register 120, a character
generator ROM 121, a ROM address counter 322, a left-shift
register 123, AND-gates 126, 127, video picture signal
adding circuits 128, 129, a clock oscillator (OSC) 130, a
l/m-divider 131 and a [/n-divider 132.

Next, each component of the superimposition controllmo
circuit will be now described in further detail.

Command register 101 and data register 102 are each
‘composed of a series input/parallel output shift register and
receive command and display character data associated with
the command, respectively, both of which are serially trans-
mitted from microcomputer 210, and output parallel com-
mand and data, respectively.

Command decoder 303 decodes the command accepted
by command register 101 and generates a control timing
signal.

Text memory 110 consists of memory sections arranged in
a 12-rowx24-column matrix form for filling one full-frame
region of the screen. Each of the memory sections can store
a character code for one character and information associ-
ated with the character. Information to be written in text
memory 110 is display character data consisting of character
codes and associated information with characters held in
data resistor 102, and is written in memory sections desig- -
nated by corresponding commands.
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editing nmeans for controlling the order of character codes REP@&?%‘\QGSH
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sai d character code generating neans, such that an hori gontal | y{i '
ar der of ar rayed character codes is supplied fromsaid (H#lcter coga """
genérating neans to said text nmenory only when both sai 0—canera | ens and
said nonitor screen are oriented t oward8-t he identical object, the

arrayed characters con-

SCreen.

two-way se ector at 1s, comsl lf)ngaoi" a row- address selec-

‘tor 113 and a column-address selector 114. Upon writing
‘data into text memory 110, selectors 113 and 114 are

designated by a writing address associated with the data to
be written in and stored in the command register, to thereby
form a text memory agddress. When data in text memory 110
is to be read out, an address in the text memory is generated
by selecting row and column addresses with the help of a
row-counter 111 and a column-counter 112 that count cycli-
cally.

Column—counter 112 for prcvxdma a column-address (or a
horizontal-direction address) in text memory 110 is reset by
a horizontal synchronizing signal (HSYNC) and counts
signals ¢, that are formed by dividing an output signal ¢,
from clock oscillator (OCS) 130 by means of l/n-divider
circuit 132. Here, a period of ¢, is a time corresponding to
a horizontal length of one pixel in forming character patterns
that are read out from the character generator ROM and ‘n’
is 2 number in the horizontal direction of the pixels consti-
tuting one character.

Row-counter 111 for providing a row-address (or a ver-
tical-direction address) in text memory 110 is reset by a
vertical synchronizing signal (VSYNC) and counts signals
that are formed by dividing the horizontal synchronizing
signal (HSYNC) by means of 1/m-divider circuit 131. Here,
‘m’ is a number in the vertical direction of the pixels
constituting one character.

Character code register 120 stores the character codes and
associated modifying information therewith which are read
out from text memory 110.

Character generator ROM 121 converts a character code
into a display pattern of m dotsxn dots. A readout address in
character generator ROM 121 consists of an upper bit
portion indicating a character code in character code register
120 and a lower bit portion which is provided from ROM
address counter 322.

ROM address counter 322 counts horizontal synchroniz-
ing signals to provide a lower bit portion for the readout
address in character generator ROM 121 and the thus
formed addresses are successively used for reading out one
character pattern in the vertical direction.

Left-shift register 123 is a readout register for character
generator ROM 121. After read-out data sets have been set

stituting text to be displayed on said nonitor

2. A nonit o:m[?cr e@# i nt e%@%%ﬂeﬁ{b (hﬁa{gerdgmggﬁgal g)!, nag

portion having a ca

a canera



picture of objects and producing a video picture signal
the picture; a nmonitor portion having a nonitor screen that dIS
picture.taken by said camera portion; a‘joint portion for _
canera portion with said nonitor portion in a relativel y=tetaFanl € nanner
such that said canmera | ens and sai d norR#étor screen can bot h be oriented
in the sane direction toward an identical object or, in a nornal

pi cture-taking state, in different directions toward different obj ect s,

in parallel in the left-shift register 123, the data sets are
shifted based on clock 51gnal 9, to be converted into serial
data.

Character pattern data delivered serially from left-shift
register 123 is supplied to both AND-gates 126 and 127 on
their one input side. Output indicating bits 120-2, 120-3 for -
the modifying information in character code register 120 are
connected to respective other input terminals of AND-gates

' 126 and 127. In accordance with ON/OFF state in output

“indicating bits 120-2 and 120-3, the output from AND-gate
126 and/or 127 is allowed or inhibited so as to control
character pattern data to be added or not in the video picture
signal adding circuits in the next stage.

Video signal adding circuits 128 and 129 add character
pattern data delivered from respective AND-gates 126 and
127 to the video picture signal supplied from picture pickup
circuit 5 so as to superimpose character patterns on the video
picture signal. The video picture signals overlaid with char-
acter patterns in video picture signal adding circuits 128 and
129 are sent out to VTR portion 8 and monitor screen driver
circuit 7, respectively.
Next, the operation of the thus constructed superimposi-
tion controlling circuit will be described.

Microcomputer 210 for controlling the entire video cam-
era performs edit-control of the text to be superimposed on
both the video picture signal displayed on monitor screen 6
and the video picture signal recorded on the video tape (not
shown). . . ' :
Composition of the text is effected on text memory 110 of
12-rowx24 column matrix. That is, microcomputer 210
designates positions of memory sections on text memory
110 so as to write characters one by one onto the text
memory.
An instruction of writing onto text memory 110 is effected
by a control command containing a four-bit row address and
a five-bit column address and the data associated with the
control command. The control command and the associated
: data therewith are serially transmitted from microcomputer
210 to superimposition controlling circuit 209 and accepted
therein by a pair of shift-registers combined, namely com-
mand register 101 and data register 102.
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said monitor screen thereby all ow ng sai d¢5monitor.
hori zontally inverted mrror-inage
character code generating neans for generati ng character

portion;

driver

circuit which, when said nonitor screen
inverted as conpared to its orientation in the nornal

state and only when both said canera | ens and sai d noni
toward an identical object, inverts a scannin
- screen to display an
of the picture taken by said canera

I ctur

for texts to be superinposed over said nonitor

Command decoder 303 decodes the command accepted
by command register 101 and if the command indicates the
data to be written in, the row and column designated by the
command is selected by row-address selector 113 and col-
umn-address selector 114 so that a writing pulse is generated
for text memory 110.

When the writing pulse is launched from command

decoder 303, the data held in data register 102 is written onto
text memory 110.

The data to be written onto text memory 110 comprises a
character code and modifying information associated there-
with. The character code may be constructed of one-byte or
two-byte character code system selected depending upon the
text content to be displayed. Examples of one-byte character
code for representing alphanumeric include ISO code and
ANSI code, etc. On the other hand, inclusion of Japanese
characters such as ‘kana’ and ‘kanji’ (Japanese phonogram
and. Chinese characters, respectively) requires a two-byte
character code containing the JIS first-level kanji and the JIS
one-byte code.

Associated information with character code is composed
of one bit allotted for designating the monitor screen as an
output means, another bit allotted for designating the VIR
portion as another output means, a field for designating a
color to be displayed. The two bits for designating output
means enable the monitor screen and/or the VTR portion to
be designated independently of one another.

Character information to be outputted to the VTR portion

is typically a date indication while character information to
be outputted on the monitor screen includes: in addition to

. the date indication, operation indication which is displayed

for a period of time in accordance with the operation of a
video camera switch as the switch is operated; and cautions
relating to the operation State of the video camera such as a
remaining amount of tape and a remaining amount of battery

_power, etc.

~ Next, FIG.3 is a diagram showing an exampie Of texts to
be stored in the aforementioned text memory 110.

Text memory 110 is a readable and writable memory for
storing display data for one full-frame of the screen con-
sisting of, as shown in FIG.3, in total, 288 (12 rowsx24
columns) character sections for display character data.
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screen; and

0

Each display character data consists ot' as descnbed
above, a chéfacter code and associated information with .
character. The associated information with character
includes a field for designating a display color, which
consists of three bits and indicates red by {100], green by
[010], blue by [001] and white by [111]. This color infor-
mation is outputted commonly to the two output means.

Detail of controlling the character display color is not the
subject matter of the present invention and is considered to
be unnecessary so that no further description will be made.

In accordance with the character display example shown
in FIG.3, display character data stored at an address (row
‘0’, column ‘0’) in text memory 110 indicates that the
character is “1" the output means is “monitor screen and
VTR portion”, and the display color is “white”. Display
character data held at another address (row ‘8’, column ‘1)
designates that the character is “B”, the output means is
“monitor screen”, and the display color is “red”. Display
character data held at still another address (row ‘10°, column
‘18’) designates that the character is “F”, the output means
is “monitor screen”, and the display color is “green”.

Here, addresses with no display character data held are
stored with blank data.

The procedure of address counting in text memory 110 is
performed such that the column address is successively
increased one by one from column ‘0’ to column ‘23’ in
synchronization with the scanning of the video picture signal
in horizontal direction. Then, every time the horizontal
synchronization signals are counted ‘m’ times, the row
address is successively increased one by one, counting up
from row ‘0’ to row ‘11’ within a span of one feld.

- Next, FIGS.4 to 6 show relations between positions of a
prior art video camera and display states of its monitor
screen in the normal picture taking use and in the self-image .
taking use.

FIG.4 shows a manner in which a video image of an
object A is displayed on monitor screen 6 when the normal
picture taking operation is effected. .

The video camera shown in FIG4 is composed of a
camera portion 1 accommodating a camera lens 4 and a
picture pickup circuit §; 2 monitor portion 2 accommodating
a liquid crystal display monitor screen 6, a VIR portion 8§
and operation switches 18; and a joint portion 3 which
allows camera portion 1 to rotate relative to monitor portion
2. '

Here, it will be assumed that displayed simultaneously on
monitor screen 6 shown in FIG.4 are a date indication (e.g.,



a charact er generator for generating character patterns
char act.er codes supplied from said character code ge

char act-er gen-
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is- horizontally inverted when said nonitor screen is
i nverted as conpared to its orientation of=in the norTre

erator providing a first character pat

state and whi ch cdf9bé.lJubtripnbe recosdestt @nogeyideddape.daecaption

be outputted to
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power of the video camera runs short and an operation
indication (e.g., FOCUS) 21 which indicates an operation
type of operation switches 18.

At the time of the normal picture-taking operation, moni-
tor screen 6 is scanned from the upper left to the lower right,
or in the same direction as is done on a typical TV screen.

FIG.5 is a self-image picture-taking state of the video

camera in which both camera lens 4 and monitor screen 6 are

oriented toward an identical objects B. For effecting the
self-image taking, with camera perton 1 fixed, monitor
portion 2 is rotated upside down or 180 degrees on joint
portion 3 so that monitor screen 6 may be oriented in the
same direction with the picture-taking direction of camera
lens 4 (hereinafter, this state is called self-image picture-
taking state I).

In the self-image picture-taking state I, monitor screen 6
is scanned with the scanning direction turmed right-side left
in opposition to the case of the normal picture taking, from
the upper right to the lower left. As a result, the picture of
an object B is displayed on monitor screen 6, right-side left
or as a horizontally inverted mirror-image.

FIG.6 shows another self-image picture-taking state. For
effecting the self-image taking, with monitor portion 2 fixed,
camera portion 1 is rotated upside down or 180 degrees on
joint portion 3 so that monitor screen 6 may be oriented in
the same directiop with the picture-taking direction of
camera lens 4 (hereinafter, this state is called self-image
taking state II).

In the self-image picture-taking-state II, monitor screen 6
is scanned with the scanning direction turned upside down
in opposition to the case of the normal picture taking, from
the lower left to the upper right. As a result, the picture of
an object C is displayed on monitor screen 6, right-side left

-or as a horizontally inverted mirror-image.

However, in the above prior art self-image picture-taking
states, since the scanning direction of the monitor screen is
turned right-side left or up-side down to display the mirror-
image picture, if display characters are tried to be displayed
on the monitor screen as is performed in the normal picture
taking state, characters turned right-side left or up-side down
are displayed on the monitor screen. Therefore, the text
superimposition on the monitor screen in the self-image
picture-taking states was inhibited. Accordingly, the prior art
apparatus suffered from a problem that the date and/or time
to be recorded on the video tape could not be confirmed on
the monitor screen.
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normal taking state, the operation switches are positioned on .

the top of the monitor screen, if the operation indication is

tried to be displayed on the monitor screen as is performed

in the normal picture taking state, the indication on the

monitor screen is displayed away from the position of the

operation switches and the display character is turned right-

side left on the monitor screen. Therefore, the operation

indication on the monitor screen in the self-image picture-

taking state was inhibited. Accordingly, the prior art appa-

ratus suffered from inconvenience that the operation of the

video camera could not be confirmed on the monitor screen.

SUMMARY OF THE INVENTION

In view of the above problems of the prior art video
camera, the present invention is to allow proper character
display on the monitor screen without characters horizon-
tally or vertically inverted.

[t is therefore an object of the present invention to provide
a monitor screen-integrated video camera (to be referred to
as a video camera hercinafter) which includes a camera
portion having a camera lens for picking up a picture of
objects. a monitor portion having a monitor screen such as
of LCD (liquid crystal display), etc., for displaying a video
picture taken by the camera portion or a video picture
reproduced from a video tape and a joint structure for
rotatably jointing the camera portion with the monitor
portion, and which can be used both for normal picture
taking in which the lens face of the camera lens is opposed
to the face of the monitor screen and for self-image picture
taking in which the lens face of the camera lens and the face
of the monitor screen are oriented in the same direction.

Further, it is another object of the present invention to
provide a video camera having the above configuration,
which has a function allowing the scanning direction on the
monitor screen to be inverted in order to horizontally invert
the video picture that is taken by the camera portion in the
self-image picture taking state to thereby display a mirror-
image of the taken picture on the monitor screen. (Here, this
function will be refereed to as a mirror-image display
function.) :

In order to achieve the above object, the present 10
invention provides a superimposition controlling circuit
which generally allows character display such as a date,
operation indication 4nd caution indication relating to the
operation state of the video camera to be displayed on the
monitor screen of the video camera and which generally
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aforementioned mirror-image display function, makes it

possible to display properly readable character patterns on

the monitor screen by horizontally or verticaily inverting the

text display signals of the characters to be superimposed on

~ the monitor screen.

Moreover, the present invention is to superimpose
inverted character pattern signals on the monitor signals of
a video picture to be displayed on the monitor screen, and at
the same time, to superimpose non-inverted character pat-
tern signals onto the recording signals of the video picture to
be recorded on a video tape.

To achieve the above objects the present invention is
constructed as follows.

That is, in accordance with a first aspect of the present
invention, a monitor screen-integrated video camera com-
prises: a camera portion having a camera lens for picking up
a picture of objects; a monitor portion having a monitor
screen that displays the picture taken by the camera portion;
a joint portion for jointing the camera portion with the
monitor portion in a relatively rotatable manner; a monitor
driver circuit which, when both the camera lens and the
monitor screen are oriented toward an identical object,
allows the monitor screen to display an horizontally inverted
mirror-image of the picture taken by the camera portion; a
character code generating means for generating character
codes for texts to be superimposed over the monitor screen;
a character generator for generating character patterns in
association with character codes supplied from the character

‘code generating means; an inverting circuit for horizontally
inverting a character pattern output generated from the
character generator; and an editing means for horizontally
replacing the order of arrayed characters constituting each
row to be displayed on the monitor screen.

[n accordance with a second aspect of the present inven-
tion, a monitor screen-integrated video camera comprises: a
camecra portion having a camera lens for picking up a picture
of objects; a monitor portion having a monitor screen that
displays the picture taken by the camera portion; a joint
portion for jointing the camera portion with the monitor :
portion in a relatively rotatable manner; a monitor driver
circuit which, when both the camera lens and the monitor
screen are oriented toward an identical object, allows the
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character generator for generating character patterns in
association with character codes supplied from the character
code generating means, wherein the character generator
provides a first character generator output which can be
horizontally inverted and can be superimposed over the
video picture signal to be outputted to the monitor screen
and a second character generator output which can be
superimposed over the video picture signal to be recorded on
a video tape.

In accordance with a third aspect of the present invention,
a monitor screen-integrated video camera comprises: a cam-
era portion having a camera lens for picking up a picture of
objects; 2 monitor portion having a monitor screen that
displays the picture taken by the camera portion; a joint
portion for jointing the camera portion with the monitor
portion in a relatively rotatable manner; a monitor driver
circuit which, when both the camera lens and the monitor
screen are oriented toward an identical object, allows the
monitor screen to display an horizontally inverted mirror-
image of the picture taken by the camera portion; and a
superimposition controlling circuit which is able to switch
the mode of characters to be outputted to the monitor screen
between a horizontally inverted character output mode and
a non-inverted character output mode and which, as the
modes are changed over, allows the display positions of
characters to be modified.

In accordance with a fourth aspect of the present inven-
tion, a monitor screen-integrated video camera comprises: 2
camera portion having a camera lens for picking up a picture
of objects; a monitor portion having a monitor screen that
displays the picture taken by the camera portion; a joint
portion for jointng the camera portion with the monitor
portion in a relatively rotatable manner; a monitor driver
circuit which, when both the camera lens and the monitor
screen are oriented toward an identical object, allows the
monitor screen to display an horizontally inverted mirror-

" image of the picture taken by the camera portion; a character
code generating means for generating character codes for \
texts to be superimposed over the monitor screen; a char-
acter generator for generating character patterns in associa-
tion with character codes supplied from the character code
generating means; and an inverting circuit for vertically
inverting a character pattern output generated from the
character generator.
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In accordance with a fifth aspect of the present invention,
a monitor screen-integrated video camera comprises: a cam-
era portion having a camera lens for picking up a picture of
objects; a monitor portion having a monitor screen that
displays the picture taken by the camera portion; a joint
portion for jointing the camera portion with the monitor
portion in a relatively rotatable manner; a monitor driver
circuit which, when both the camera lens and the monitor
screen are oriented toward an identical object, allows the
monitor screen to digplay an horizontally inverted mirror-
image of the picture taken by the camera portion; a character

code generating means for generating character codes for .

texts to be superimposed over the monitor screen; and a
character generator for generating character patterns in
association with character codes supplied from the character
code generating means, wherein the character generator
provides a first character generator output which can be
vertically inverted and can be superimposed over the video
picture signal to be outputted to the monitor screen and a
second character generator output which can be superim-
posed over the video picture signal to be recorded on a video
tape. _

In accordance with a sixth aspect of the present invention,
a monitor screen-integrated video camera comprises: a cam-
era portion having a camera lens for picking up a picture of
objects; a monitor porton having a monitor screen that
displays the picture taken by the camera portion; a joint
portion for jointing the camera portion with the monitor
portion in a relatively rotatable manner; a monitor driver
circuit which, when both the camera lens and the monitor
screen are oriented toward an identical object, allows the
monitor screen to display an horizontally inverted mirror-
image of the picture taken by the camera portion; and a
superimposition controlling circuit which is able to switch
the mode of characters to be outputted to the monitor screen
between a vertically inverted character output mode and a
non-inverted character output mode and which, as the modes
are changed over, allows the display positions of characters
to be modified.

With the above configurations, the present invention
allows, when the video camera is used for self-image picture
taking mode in which a picture of objects is displayed on the
monitor screen as a mirror-image by inverting the scanning
direction on the monitor screen, display characters that is to
be superimposed onto the picture on the monitor screen, to
be properly displayed on the monitor screen by horizontally
or vertically inverting the characters to be superimposed.
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And at the same time, display characters such as a date, time,

etc., to be superimposed onto the video picture signal that is

recorded on a video tape is, without being inverted, output-

ted separately to be recorded. '

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is an overall block diagram of a prior art example
of a monitor screen-integrated video camera;

FIG.2 is a block diagram showing a prior art example of
a superimposition controlling circuit in a monitor screen-
integrated video camera; ' '

FIG.3 is a chart of an address arrangement showing a
prior art example of a storage state of data in a text memory;

FIG.4 is a view showing a prior art display example on a
monitor screen in the normal picture-taking state;

FIG.5 is a view showing a prior art display example on 2
monitor screen in the self-image picture-taking state I;

FIG.6 is a view showing a prior art display example on a
monitor screen in the self-image picture-taking state II;

FIG.7 is an overall block diagram of an embodiment of a
monitor screen-integrated video camera in accordance with
the present invention;

FIG.8 is a block diagram showing a superimposition
controlling circuit in an embodiment of a monitor screen-
integrated video camera in accordance with the present
invention;

FIG.9 is a chart of an address arrangement showing an
example of a storage state of data in a text memory in the

normal picture taking state in accordance with an embodi-
ment of the present invention;

FI1G.10 is a chart of an address arrangement showing an
example of a storage state of data in a text memory in the
self-image picture-taking state [ in accordance with an
embodiment of the present invention;

FIG.11 is a chart of an address arrangement showing an
example of a storage state,of data in a text memory in the
self-image picture-taking state II in accordance with an
embodiment of the present invention; ,
FIG.12 is a view showing a display example on a monitor
screen in the normal picture-taking state in a accordance
with an embodiment of the present invention;
F1G.13 is a view showing a display example on a monitor
screen in the self-image picture-taking state I in accordance
with an embodiment of the present invention;
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.14 1s & view showing a display example on 2 monitor
screen in the self-image picture-taking state II in accordance
with an embodiment of the present invention;

FIG.15A is an illustration showing an example of char-
acter pattern horizontally inverted; and

FIG.15B is an illustration showing an example of char-
acter pattern vertically inverted.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

One embodiment of the present invention will hereinafter

be described with reference to the accompanying drawings.

FIG.7 is an overall block diagram showing an embodi-
ment of a monitor screen-integrated video camera in accor-
dance with the present invention. In the figure, components
corresponding to those in the prior art example shown in
FIG.1 are allotted with the same reference numerals.

In FIG.7, the video camera of the present invention has a
camera portion 1 for picking up a picture of objects, a
monitor portion 2 for displaying the picture of the objects
that have been taken, and a joint portion 3 for jointing
camera portion 1 and monitor portion 2 and allowing
relative rotation of one to another.

- Camera portion 1 includes a camera lens 4, a picture
pickup circuit 5 which converts optical images of objects
formed by camera lens 4 into video picture signals to be
outputted to monitor portion 2, and an unillustrated camera

lens control system.
Monitor portion 2 includes: a monitor screen 6 such as of

a liquid crystal panel or the like for displaying a picture of
objects taken; a display driver circuit 7 for driving monitor
screen 6; a VIR portion 8 for recording video picture signals
on an unillustrated video cassette tape and reproducing
video picture signals from a video cassette tape; 2 superim-
position controlling circuit 9 for superimposing a date over
the video picture to be outputted to VTR portion 8 and for
superimposing various kinds of displays which can be
horizontally or vertically inverted over the video picture on
monitor screen 6; a microcomputer 10 for controlling the
entire video camera; and a gravitational direction detecting
means 12 for detection of a position (normal, self-image
states I, II, etc.) of the video camera.

e M O

f the picture
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circuit for vertically inverting a character patt ern out pet—gererated
fromsaid character generator; and a stigral adding circuit for

sel ectively superinposing the I nverted character pattern over the picture
to be dis-

Joint portion 3 has a rotational angle detecting switch 11

that detects a relative rotational angle of camera portion 1 to

monitor POrtic_m 2. The rotational angle detecting switch 11
outputs to microcomputer 10 a self-image picture-taking
mode signal that indicates that the camera is set in a position
for picking up seif-image when both camera lens 4 and
monitor screen 6 are oriented to the same object.
Microcomputer 10 distinguishes with refcrence to the
self-image picturc-taking mode signal whether camera is set
in the normal pickup position or in one of self-image taking
positions, and if the camera is decided to be set in a
self-image taking position, microcomputer 10 effects a fur-
ther judgment of which position the camera is set in,
self-image picture-taking state [ or self-image picture-taking
state II (to be described in detail hereinafter) based on a
camera-position signal delivered from gravitational direc-
tion detecting means 12. Microcomputer 10, having recog-
nized that the camera is set in self-image; picture-taking
state I or II. may send out an instruction to display driver
circuit 7 that video picture being taken is inverted horizon-
tally as a mirror-image to be displayed on monitor screen 6.
Next, FIG.8 is a block diagram showing a superimposi-
tion controlling circuit 9 as a part of monitor porton 2.

Superimpose controlling circuit 9 comprises a command
register 101, a data register 102, a command decoder 103, a
text memory 110, a row-counter 111, a column-counter 112,
a row-address selector 113, a column-address selector 114,
a character code register 120, a character generator ROM
121, a ROM address counter-122, a left-shift register 123, a
right-shift register 124, a right-side-left inversion switching
selector 125, AND-gates 126, 127, video picture signal
adding circuits 128, 129, a clock oscillator (OSC) 130, a
1/m-divider 131 and"a 1/n-divider 132.

Next, each component of the superimposition controlling
circuit will be now described in detail.

Command register 101 and data register 102 are each
composed of a series input/parallel output shift register and
receive command and display character data associated with
the command, respectively, both of which are serially trans-
mitted from microcomputer 10, and output parallel com-
mand and data, respectively. '

Command decoder 103 decodes the command accepted
by command register 101 and generates a control- mode
signal and a control timing signal.




pl ayed on said nonitor screen when said canera por- tion [frs
I nverted as conpared to its orientation i n the normal pi RERLAGEME
state. 5. A nonitor screen-integrated video canmera conprisilp
porition having a camera |lens for picking up a pi cture of p%?&ggggaﬂg"gﬁﬂ"”'
produci ng a video picture signal
portion having a nonitor screen that displays
a joint portion for joining said canera portion with said

camera portion;

vertrca

gl'rySHEET

Soeram e m———

Text memory 110 consists of memory sections arranged in
a 12-rowx24-column matrix form for filling one full-frame

‘region of the screen. Each of the memory sections can store

a character code for one character and information associ-
ated with the character. Information to be written in text
memory 110 is display character data consisting of character
codes and associated information with characters held in

data resister 102, and is written in memory sections desig-

nated by corresponding commands.

An address in text memory 110 is designated by a
two-way selector, that is, consisting of a row-address selec-
tor 113 and a2 column-address selector 114. Upon writing
data into text memory 110, selectors 113 and 114 are
designated by a writing address associated with the dara to
be written in and stored in the command register, to thereby
form a text memory address. When data in text memory 110
is to be read out, an address in the text memory is generated
by selecting row and column addresses with the help of a
row-counter 111 and a column-counter 112 that count cycli-
cally.

Column-counter 112 for providing a column-address (or a
horizontal-direction address) in text memory 110 is a
24-base number counter composed of an updown counter
and is initialized by a horizonmtal synchronizing signal
(HSYNC) and counts signals ¢,, cyclically in ascending
order, which are formed by dividing an output signal ¢, from
clock oscillator (OSC) 130 by means of 1/n-divider circuit
132. Here, a period of ¢, is a time corresponding to a
horizontal length of one pixel in forming character patterns
that are read out from the character generator ROM and ‘n’
is a number in the horizontal direction of the pixels consti-
tuting one character.

Row-counter 111 for providing a row-address (or a ver-
tical-direction address) in text memory 110 is a 12-base
number counter composed of a updown counter and is
initialized by a vertical synchronizing signal (VSYNC) and
counts signals, cyclically in ascending order, that are formed
by dividing the horizontal synchronizing signal (HSYNC)
by means of 1/m-divider circuit 131. Here, ‘m’ is a number
in the vertical direction of the pixels constituting one char-
acter.

Character code register 120 stores the character codes and
associated modifying information therewith which are read
out from text memory 110.

corresifondi ng to the picture;
the picture taken by said

a nonitor



nonitor portion in a relatively rotatable manner such t b -
~lens and said nonitor screen can both be oriented in thff SEPEACEMECE SREET
toward 'an i dentical object or, in a normal picture-takifg state, in

di f-ferent directions toward different olb' ects; Date :0..4.~.JUN..1997 .....

* Character generator ROM 121 converts a character code
into a display pattern of m dots (in vertical direction)xn dots
(in horizontal direction). In the present embodiment, m=18
and n=12 as will be shown later in FIGS.15A and 15B.

A readout address in character generator ROM 121 con-
sists of an upper bit portion indicating a character code in
character code register 120 and a lower bit portion which is
provided from ROM address counter 122 so as to read out
in parallel n-bit pattern data corresponding to n dots in the
horizontal direction.

ROM address counter 122 is composed of an updown
counter in which an initial value can be preset as 0 or m-1,
and counts horizontal synchronizing signals in ascending or
descending order. A counting value by ROM address counter
122 provides a lower bit portion for the readout address in
character generator ROM 121 and the thus formed addresses

~ are used to successively read out n-dot row data by ‘m’ times
in vertical direction to form one character pattern.

When character patterns stored in character generator
ROM 121 are to be read out With being inverted upside
down, the initial value of ROM address counter 122 is set as
m~—1, and the counter effects counting in down-counting
mode or decreases its counting value one by one every time
the horizontal synchronization signal is detected.

Left-shift register 123. and right-shift register 124 are
readout registers for character generator ROM 121. After
n-bit read-out data sets have been set in parallel in the
register, the data sets are shifted based on clock signal ¢, to
be converted into serial data. '

Left-shift register 123 reads out character patterns corre-
sponding to one line in parallel with one another from
Character generator ROM 121 and successively converts the
data from the left end into serial data to supply normal
character patterns without being horizontally inverted.

Right-shift register 124 reads out character patterns cor-
responding to one line in parallel with one another from
character generator ROM 121 and successively converts the
data from the right end into serial data to supply horizontally
inverted character patterns to be superimposed over the
mirror-image picture in the self-image picture-taking state. ’
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Inversion switching selector 125 is a two-way selector
which may change over its mode with reference to the
indication from command decoder 103 so as to select one
pattern mode from the normal character pattern mode in
which data is delivered from left-register 123 and the
horizontally inverted character pattern mode in which data is
delivered from right-register 124.

The character pattern data delivered serially from left-
shift register 123 is supplied to one terminal of an AND-gate
126. On the other hand. the character pattern data delivered
scrially from inversion switching selector 125 is supplied to.
onc terminal of another AND-gate 127. Output indicating
bits 120-2, 120-3 for the modifying information in character
code register 120 are connected to respective other input
terminals of AND-gates 126 and 127. In accordance with
ON/OFF state in output indicating bits 120-2 and 120-3, the
output from AND-gate 126 and/or 127 is allowed or inhib-
ited so as to control character pattern data to be added or not
in the video picture signal adding circuits in the next stage.

Video signal adding circuits 128 and 129 add character
pattern data delivered from AND-gate 126 or inversion
switching selector 125 to the video picture signal supplied
from picture pickup circuit 5 so as to superimpose character
patterns on-the video picture signal. The video picture
signals overlaid with character patterns in video picture
signal adding circuits 128 and 129 are sent out to VIR
portion 8 and monitor screen driver circuit 7, respectively.

Next, common operation to all the picture taking states of
the thus constructed superimposition controlling circuit will
be described.

Microcomputer 10 for controlling the entire video camera
performs edit-control of the text to be superimposed on both
the video picture signal displayed on monitor screen 6 and
the video picture signal recorded on the video tape (not
shown).

Composition of the text is effected on text memory 110 of
12-rowx24-column matrix corresponding to one full-frame
of the screen. That is, microcomputer 10 designates posi-
tions of memory sections on text memory 110 so as to write
characters one by one onto the text memory, whereby ' E
display texts for one full-frame of the screen are formed.

An instruction of writing onto text memory 110 is effected

by a control command containing a four-bit row address and
a five-bit column address and the data associated with the
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data therewith are serially transmitted from microcomputer
10 to superimposition controlling circuit 9 and accepted
therein by a pair of shift-registers combined, namely com-
mand register 101 and data register 102.

Command decoder 103 decodes the command accepted
by command register 101 in response to an unillustrated
instruction signal from microcomputer 10 and if the com-
mand indicates the data to be written in, the row and column
designated by the command is selected by row-address
selector 113 and column-address selector 114 so that a
writing pulse is generated for text memory 110.

When the writing pulse is launched from command
decoder 103, the data held in data register 102 is written onto
text memory 110.

The data to be written onto text memory 110 comprises a
character code and modifying information associated there-
with. The character code may be selected from appropriate
character code systems depending upon the text content to
be displayed. Alternatively, if the kinds of characters to be
used are limited, it is possible to define and use a unique
code system. In the embodiment of the present invention,
JIS code is used as the character code.

Associated information with character code is composed
of one bit allotted for designating the monitor screen as an
output means, another bit allotted for designating the VIR -
portion as another output means, 2 field for designating a
color to be displayed. The two bits for designating output
means enable the monitor screen and/or the VIR portion to
be designated independently of one another. The field for
designating a display color consists of three bits, indicating
red by [100], green by [010], blue by [001] and white by
(1t1]. This color information is outputted commonly to both

the output means, VTR portion 8 and monitor screen driver
circuit 7.

~ Character information to be outputted to the VTR portion
is typically a date indication to be displayed with white
while character information to be outputted on the monitor
screen includes: in addition to the date indication, operation
indication (with green indication) which is displayed for a N
period of time in accordance with the operation of a video
camera switch as the switch is operated; and cautions (with
red indication) relating to the operation state of the video

camera such as a remaining amount of tape and a remaining
amount of battery power, etc.
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picture-taking states and for explaining the count sequence
of rows and columns in the text memory.

FIG.9 shows a storing example in text memory 110 when
the normal picture-taking is effected. FIG.10 shows a storing
example in text memory 110 when the camera is set up in the
self-image picture taking state I. FIG.11 shows a storing
example in text memory 110 when the camera is set up in the
self-image picture taking state II.

As has been stated previously, text memory 110 is a
readable and writable memory for storing display data for
one full-frame of the screen consisting of, in total, 288 (12
rowsx24 columns) character sections for display character
data. Display character data for each character is composed
of, as stated above, a character code and the associated
information therewith.

In accordance with the character display example shown
in FIG.9, display character data stored at an address (row
‘0’, column ‘0’) in text memory 110 indicates that the
character is “1”, the output means is “monitor screen and
VTR portion”, and the display color is “white”. Display
character data held at another address (row ‘8’, column ‘1°)
designates that the character is “B”, the output means is
“monitor screen”, and the display color is “red”. Display
character data held at still another address (row ‘10’, column
*18’) designates that the character is “F”, the output means
is “‘monitor screen”, and the display color is “‘green”.

Here, addresses with no display character data held are
stored with blank data.

In operating the normal picture-taking, the procedure of
address counting for superimposing the content in text
memory 110 over the video picture signals is performed
such that the column address is successively increased one
by one from column ‘0’ to column ‘23’ in synchronization
with the scanning of the video picture signal in horizontal
direction. Then, every time the horizontal synchronization
signals are counted ‘m’ times, the row address is succes-
sively increased one by one, counting up from row ‘0’ to row
‘11" within a span of one field.
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lll-rothzldfcrt])lﬁmn matrix cells; reading out character codes
from respective memory sections in text memory 110, each
of the memory sections corresponding to a cell of the matrix
on the screen in which the position of the signals scanning
the monitor screen is contained; and converting the readout
character codes into character pattern data by means of
character generator ROM 121.

At the normal picture-taking operation, inversion switch-
ing selector 125 outputs the serial character pattern data
without being inverted horizontally from left-shift register

- 123 into monitor screen driver circuit 7 through AND-gate

127 and video picture signal adding circuit 129.

FIG.12 shows a manner in which a video image of an
object A is displayed on monitor screen 6 when the normal
picture taking operation is effected. Here, it will be assumed

that displayed simultaneously on monitor screen 6 are a date

indication (e.g., 1993.4.1) 19 to be recorded on a video tape,
a caution indication (e.g.. BATTERY) 20 which indicates

the battery power of the video camera runs short and an

operation indication (e.g., FOCUS) 21 which indicates an
operation type of operation switches 18 arranged under
monitor screen 6. :

At the time of the normal picture-taking operation, moni-

- tor screen 6 is scanned from the upper left to the lower right,

or in the same direction as is done on a typical TV screen.

FIG.13 shows a self-image picture taking state I in which,
with camera portion 1 upright, monitor portion 2 is rotated
upside down or 180 degrees on joint portion 3 so that
monitor screen 6 may be oriented in the same direction with
the picture-taking direction of camera lens 4.

In the self-image picture taking state I, the video camera
allows a horizontally inverted or right-side-left mirror-image
picture of a pickup object B to be displayed on monitor
screen 6 by scanning in a horizontally opposite direction
over the screen to that in the case of FIG.12 (or from the
upper right to the lower left).

Here, in the self-image picture taking state I, since moni-
tor portion 2 is placed down-side up as shown in FIG.13,
operation switches 18 locate on the top of the monitor
screen. Therefore, it is convenient to position operation
indication 21 close to operation switches 18, or to arrange
the operation indication 21 in the upper part of monitor
screen 6. For this purpose, the arrangement of each line of
operation indication 21 as well as date indication 19 and
caution indication 20 is vertically inverted. '
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ra portion; and a sup¥nposition controlling circuit

swtch a node of characters to be outputted to said

FIG.10 shows display characters and the associated infor-
mation therewith to be stored in text memory 110 in order to
effect the monitor display in the self-image picture taking
state [ shown in FIG.13 mentioned above. Microcomputer
10, based on the self-image picture taking mode signal from
rotational angle detecting switch 11 as well as the video
camera-position signal from the gravitational direction
detecting means, recognizes the self-image picture taking
state [, and rewrites the content in text memory 110 in
accordance with the picture-taking state so as to change the
character arrangement. The order of counting addresses for
text memory 110 in order to read out the display characters
is the same as that effected in the normal picture taking state.

In accordance with the character display example shown
in FIG.10, display character data stored at an address (row
‘0’, column ‘0’) in text memory 110 indicates that the
character is “1”, the output means is ““VIR portion”, and the
display color is “white”. Display character data held at
another address (row ‘1’, column ‘5’) designates that the
character is “F, the output means is “monitor screen” and
the display color is “green”. Display character data held at
another address (row ‘3’, column °‘22’) designates that the
character is “B”, the output means is “monitor screen’, and
the display color is “red”. Display character data held at still
another address (row ‘11°, column ‘23") designates that the
character is “1”, the output means is “monitor screen”, and
the display color is “white”. In FIG.10, the text for the date
is stored twice on rows ‘0’ and ‘11°. The first one on the row
‘0’ is outputted to VTR 8 without the characters being
horizontally inverted while the second one on the row ‘11’
is outputted to monitor screen driver circuit 7 with the
characters being horizontally inverted. These are required
because the two outputs differs in their orders of characters.

Next, the operation of superimposition controlling circuit
9 in the self-image picture taking state [ will be described.
Microcomputer 10 having recognized the self-image picture
taking state [ sends out horizontally inverting commands to
superimposition controlling circuit in order to horizontally
invert the character patterns to be outputted to monitor

~ screen driver circuit 7. The horizontally inverting command

accepted by command register 101 is decoded by decoder
103 so that a switching signal is sent out for inversion
switching selector 125. With this switching signal, inversion
switching selector 125 selects one mode in which right-shift
register 124 may output horizontally inverted character
patterns.
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Character patterns of the characters designated to be
outputted on the monitor screen by the output means des-
ignating bits associated with the characters loaded by char-
acter code register 120 are processed through character
generator ROM 121, horizontally inverted and serialized in
right-shift register 124. The thus serialized data carrying the
horizontally inverted.character patterns is processed through
inversion switching selector 125 and AND-gate 127 and
added to the video picture signal in video picture signal
adding circuit 129. The video picture signal with the hori-
zontally inverted character patterns superimposed is input-
ted to monitor screen driver circuit 7 which horizontally
changes the scanning direction so that the display picture
may be mirror-displayed. As a result, the character patterns
once horizontally inverted are re-inverted to display correct
characters on monitor screen 6 without being horizontally
inverted. :

It should be noted that, even in the self-image picture
taking state I, the characters designated to be displayed on
the VTR as the output means will not inverted and read out
in the same manner with that in the normal picture taking
state.

FIG.14 shows a self-image picture taking state II in
which, with monitor portion 2 upright, camera portion 1 is
rotated upside down or 180 degrees on joint portion 3 so that
mouitor screen 6 may be oriented in the same direction with
the picture-taking direction of camera lens 4.

In the self-image picture taking state II, the video camera
allows a vertically inverted or upside-down mirror-image
picture of a pickup object C to be displayed on mounitor
screen 6 by scanning oppositely from the bottom to the top
(specifically from the lower left to upper right) over the
screen in contrast to the case of FIG.12.

FIG.11 shows display characters and the associated infor-
mation therewith to be stored in text memory 110 in order to
effect the monitor display in the self-image picture taking
state I shown in FIG.14 mentioned above. Here, in the
self-image picture taking state II, the arrangements of date
indication 19, caution indication 20 and operation indication
21 on their respective lines are, as shown in FIG.11, the same
with those in the normal picture taking state as far as the
monitor screen is concerned. Nevertheless, since the scan- '
ning over the monitor screen is carried out inversely from
the bottom side to the top side, the lines or rows for the
display on the monitor screen are arranged and stored in a
vertically inverted manner as compared to those for the
normal picture taking state. On the other hand, the date -
indication for the output to the VIR portion will not be
inverted vertically so that it is stored on the row ‘0’ in text
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i dentical object. mode signal from rotational angle detecting switch 11 as
well as the video camera-position signal from the gravita-

tional direction detecting means, recognizes the self-image
picture taking state [I, and rewrites the content in text
memory 110 in accordance with the picture-taking state so
as to change the character arrangement. The order of count-
ing addresses for text memory 11 in order to read out the
display characters is the same as that effected in the normal
picture taking state.

In accordance with the character display example shown
in FIG.11, display character data stored at an address (row
‘0’, column ‘0") in text memory 110 indicates that the
character is 1", the output means is “VTIR portion”, and the
display color is *“white”. Display character data held at
another address (row ‘1’, column ‘18’) designates that the
character is “F", the output means is “monitor screen” and
the display color is “green”. Display character data held at
another address (row ‘3’, column °l’) designates that the
character is “B”, the output means is “monitor screen”, and
the display color is *‘red”. Display character data held-at still
another address (row ‘11°, column ‘1') designates that the
character is “1”, the output means is “monitor screen”, and
the display color is “white”.

Next, the operation of superimposition controlling circuit
9 in the self-image picture taking state II will be described.
Microcomputer 10 having recognized the self-image picture
taking state II sends out vertically inverting commands to
superimposition controlling circuit 9 in order to vertically
invert the character patterns to be outputted to monitor
screen driver circuit 7. The vertically inverting command
accepted by command register 101 is decoded by decoder
103 so that a vertical inversion controlling signal is gener-
ated.

If the vertical inversion controlling signal is true and if the
associated information with character loaded in character
code register 120 designates monitor screen 6 as the output
means, counter 122 providing the lower bit portion of an
address in character generator ROM 121 loads m—1 as an
initial value and functions in the down counting mode so as
to decrease its count value one by one every time the
horizontal synchronizing signal is detected. By this proce-
dure, the character patterns arranged in the mxn matrix in
character generator ROM 121 are read out from the bottom
to the top by every n-bit into left-shift register 123. The data
carrying the vertically inverted character patterns serialized
by left-shift register 123 is processed through inversion
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e video picture signal with the vertically inverted

character patterns . superimposed is inputted to monitor
screen driver circuit 7 which changes the scanning direction
upside down so that the display picture may be mirror-
displayed. As a result, the character pattemns once vertically
inverted are re-inverted to display correct characters on
monitor screen 6 without being vertically inverted.

In this connection, in the case where the vertical inversion

controlling signal is true and if the character information
with character loaded into character code register 120 des-
ignates VTR portion 8 as the output means, counter 122
counts up from an initial value ‘0’ every time the horizontal
synchronizing signal is detected. Accordingly, normal char-
acter patterns without being vertically inverted are read out
from character generator ROM 121, and are superimposed
as they are on the VTR recording signal.

- FIGS.15A and 15B are illustrative views showing hori-

data is 18 dots in leagth (m) and 12 dots in width (n). As |
example, inverted characters of “R" are shown. FIG.15A is |
an example of the character tummed right-side left and
FIG.15B is an example of the character turned upside down.

As has been described above, according to the present
invention, even when the pickup picture is mirror-displayed
on the monitor screen in the self-image picture taking mode, |
it is possible to effect correct character display on the |
monitor screen without characters being horizontally
inverted.

In addition, in accordance with the present invention,
even when the pickup picture is mirror-displayed on the
monitor screen in the self-image picture taking mode, it is
possible to superimpose character display such as date, time,
etc.. over the video picture signal to be recorded on a video
tape and at the same time it is possible to display the
characters correctly on the monitor screen without the
characters being horizontally inverted.

Further, according to the present invention, even when the
pickup picture is mirror-displayed on the monitor screen in
the self-image picture taking mode, it is possible to display
operation indication on the monitor screen in a position not
away from the operation switches.
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10. The nonitor screen-integrated video camera of claim 3, wherein said
superinposition controlling circuit switches the node
outpytted to said nonitor screen in re;ponse to the po IQEMLAQEM@&TQHEET

nonitor portion relative to said cangf portion. 11 rq)
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output node only  when both sal lj ﬁ ""(ﬂM"mF said monitor screen are

oriented toward the identical o f

What is claimed is:
1. A monitor screen-integrated video camera comprising:

a camera portion having a camera lens for picking up a
picture of objects;

a monitor porton having a monitor screen that displays
the picture taken by said camera portion;

a joint porton for joining said camera portion with said
monitor porton in a relatively rotatable manner such
that said camera lens and said monitor screen can both
be oriented in the same direction toward an identical
object or, in a normal picture-taking state, in different
directions toward different objects;

a monitor driver circuit which, when said monitor screen
is vertically inverted as compared to its orientation in
the normal picture-taking state and only when both said
camera leans and said monitor screen are oriented
toward an identical object, inverts a scanning direction
on said monitor screen thereby allowing said monitor
screen to display an horizontally inverted mirror-image
of the picture taken by said camera portion;

character code generating means for generating character
codes for texts to be superimposed over said monitor
screen; |

text memory for storing the character codes generated by
said character code generating means;

a character generator for generaung character patterns
-correspondmg to character codes supplied frorn said
text memory;



12. The nonitor screen-integr ' of cl ai M prede=—
signal -addi ng circuit superi r{m m'H mwiﬁﬂglied char actie
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prcture to be displayed on en only whg

nthereg is a -
preedet er m ned orientation of the canera portion relati @atetﬁtﬁdlﬂomoxu
portion. 13. The nonitor screen-in26éyrated video cereFEot=—crarm
4, wherein said signal adding circuit superinposes the - inverted
character pattern oxgf ' | d on sai d nonitor
screen onl 5 when bo?ﬁ%ﬁt{%ﬁf&ﬁ%}i% %.ph?%%mg @ charaCter
t 4 said character generator,
' the myerted qharacter pattern being for superimposition
on §a1d mormtor screen when said monitor screen is
verucally inverted as compared to its orientation in the
normal picture-taking state and both said camera lens
and sa_xd mon1tor screen are oriented toward an identi-
cal object; and
editing means for controlling the order of character codes
generated by said character code generating means,
‘s:;:ch that an ho.nzontall.y inverted order of arrayed
aracter codes is supplied from said character code
generating means 1o said text memory only when both
said camera lens and said monitor sereen are oriented
toward the identical object, the arrayed characters con-
stituting text to be displayed on said monitor screen.
2. A monitor screen-integrated video camera comprising:
a camera portion having a camera lens for picking up a
picture of objects and producing a video picture signal
corresponding to the picture;
a monitor portion having a monitor screen that displays
the picture taken by said camera portion;
a joint portion for joining said camera portion with said
monitor portion in a relatively rotatable manner such
that said camera lens and said monitor screen can both
be oriented in the same direction toward an identical
object or, in a normal picture-taking state, in different
directions toward different objects;

2 monitor driver circuit which, when said monitor scree
is vertically inverted as compared to its orientation in
the normal picture-taking state and only when both said
camera lens and said monitor screen are oriented
toward an identical object, inverts a scanning direction
on said monitor screen thereby allowing said monitor
screen to display an horizontally inverted mirror-image
of the picture taken by said camera portion;

character code generating means for generating character
codes for texts to be superimposed over said monitor
screen; and
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corresponding to character codes supplied from said
character code generating means, said character gen-
erator providing a first character pattern.output which is
horizontally inverted when said monitor screen is ver-
tically inverted as compared to its orientation of in the
normal picture-taking state and which can be superim-
posed over the video picture signal to be outputted to
said monitor screen, and a second character pattern
output which can be superimposed over the video
picture signal to be recorded on a video tape.

3. A monitor screen-integrated video camera comprising:
a camera portion having a camera lens for picking up a

picture of objects;

a monitor portion having a monitor screen that displays

the picture taken by said camera portion;

a joint portion for joining said camera portion with said

monitor portion in a relatively rotatable manner such
that said camera lens and said monitor screen can both
be oriented in the same direction toward an identical
object or, in a normal picture-taking state, in different
directions toward different objects;

a moanitor driver circuit which, when said monitor screen

is vertically inverted as compared to its orientation in
the normal picture-taking state and only when both said
camera lens and said monitor screen are oriented
toward an identical object, inverts a scanning direction
on said monitor screen thereby allowing said monitor
screen to display an horizontally inverted mirror-image
of the picture taken by said camera portion; and
superimposition controlling circuit which is able to
switch a2 mode of characters to be outputted to said
monitor screen between a horizontally inverted char-
acter output mode when said monitor screen is verti-
cally inverted as compared to its orientation in the
normal picture-taking state, and 2 non-inverted char-
acter output mode and which, as the mode is changed
over, modifies the vertical display position of at least
one of the characters on said monitor screen.

4. A monitor screen-integrated video camera comprising:

a character generator for generating character patterns
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a camera portion having a camera lens for picking up-a
picture of objects,

a monitor portion having a monitor screen that displays
the picture taken by said camera portion;

a joint portion for joining said camera portion with said
monitor portion in a relatively rotatable manner such
that said camera lens and said monitor screen can both
be oriented in the same direction toward an identical
object or, in a normal picture-taking state in different
directions toward different objects;

a monitor driver circuit which, when said camera portion
is vertically inverted as compared to its orientation in
the normal picture-taking state and only when both said
camera lens and said monitor screen are oriented
toward an identical object, inverts a scanning direction
on said monitor screen thereby allowing said monitor
screen to display an horizontally inverted mirror-image
of the picture taken by said camera portion;

character code generating means for generating character
codes for texts to be superimposed over said monitor
screen;

a character generator for generating character patterns
corresponding to character codes supplied from said
character code generating means;

an inverting circuit for vertically inverting a character
pattern output generated from said character generator;
and

a signal adding circuit for selectively superimposing the
inverted character pattern over the picture to be dis-
played on said monitor screen when said camera por-
tion is vertically inverted as compared to its orientation
in the normal picture-taking state.

5. A monitor screen-integrated video camera comprising:

a camera portion having a camera lens for picking up a
picture of objects and producing a video picture signal
corresponding to the picture;

2 monitor portion having a2 monitor screen that displays
the picture taken by said camera portion; '

a joint portion for joining said camera portion with said
monitor portion in a relatively rotatable manner such
that said camera lens and said monitor screen can both
be oriented in the same direction toward an identical
object or, in a normal picture-taking state, in different
directions toward different objects;
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the normal picture-taking state and only when both said

camera lens and said monitor screen are oriented
toward an identical object, inverts a scanning direction
on said monitor screen thereby allowing said monitor

_screen to display an horizontally inverted mirror-image
of the picture taken by said camera portion;

character code generating means for generating character
codes for texts to be superimposed over said monitor
screen; and :

a character generator for generating character patterns -
corresponding to character codes supplied from said
character code generating means, said character gen-
erator providing a first character pattern output which is
vertically inverted when said camera portion is verti-
cally inverted as compared to its orientation in the
normal picture-taking state and which can be superim-
posed over the video picture signal to be outputted to
said monitor screen, and a second character pattern
output which can be superimposed over the video
picture signal to be recorded on a video tape.

6. A monitor screen-integrated vidco camera comprisin;

a camera portion having a camera lens for picking up
picture of objects;

a monitor portion having a monitor screen that (i
the picture taken by said camera portion;

a joint portion for joining said camera portion with saigy
monitgr portion in a rclatively rotatable manner such
that said camera lens and said monitor screen can hotly
be oriented in the same direction toward an identjcy
object or, in a normal picture-taking state, in different
directons toward different objects;

a monitor driver circuit which, when said camera portion
is vertically inverted as compared to its orientation in
the normal picture-taking state and only when both satid
camera lens and said monitor screen are oriented
toward an identical object, inverts a scanning dircetion
on said monitor screen thereby allowing said moniyge
screen to display an horizontally inverted mirror-image .
of the picture taken by said camera portion; and

a superimposition controlling circuit which is ubje )
switch a mode of characters to be outputted to said
monitor '

splayy
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relative to said nonitor portion, 18~3%Ae npuonitor scréen-in
Tt at] on o "ciden bt dur ac BADICARY dqumcg@hé?ﬁ}%g"mns for detecting the
orientation of S3pgde when said camera portion is vertically inverted uy
compared 1o its orientation in the normal picture-taking
state, and a non-inverted character output mf)dc and
which, as the mode is changed over, modifics the
vertical display posiuons of characters on said monitor
screen. . _ o

7. The mouitor screen-mtegr§ted video camera of claim 2,
further comprising xsignal adding circuit for superimposing
the first character generator output over the vu%co picture
signal only when both said camera lens agd said moniwr
screen are oriented towagd the identical object. '

8. The monitor screen-integrated video camera of claim 2,
further comprising 2 signal adding circuit for sclcct%vcly
superimposing the first character patemn or a K{OH-hOI'{?,on.
tally inverted character pattern over the y1deo picture signal

i id monitor screen. '
progv.x’(ri;c: ztr?o;aiigr screen-mtcgr?.mq video camera of claim §,
wherein said signal adding circuit Supermpascs the first
character generator output only_when l_noth said camera h?n,
and said monitor screst::} are oriented in the same direction

jdentical object.
m“{?)r.d'l'til;x: xf::itor screJen-integrated vid_eo camera of me
3, wherein said superimposition controllmg circuit switches
tt;e mode of characters to be outputted_ to said monitor wreen
in response to the position of said monitor portion relative )
said camera portion. ' _ ‘

11. The monitor scrcen-tgt;grated vtdf:o camera of .c“a’m
10, wherein the superimpostuon controlling circuit switches
to the horizontally inverted character output mode only
when both said camera lens an'd said monitor screen zre
oriented toward the identic:.al object. ' |

12. The monitor screen-mte_:gratgd vxfico camera of claim
4, wherein said signal adding circuit superimposes he
inverted character pattern over the picture to be dxspla;m_i on
said monitor screen only when there is a predetermined
orientation of the camera portion relative to the mocitr
Poﬁ?t}['he monitor screen-int;gratefl video camera of clzim
4, wherein said signal adding circuit superimposes the
inverted character pattern over the picture to be msp%aygd on
said monitor screen only when both said camera jeos end
said monitor screen are oriented toward the identical dmd.

14. The monitor scrcen—i‘nl;gratqd video camera of claim
4, wherein said signal adding Circult supenmpowes

in response to the orientation of




canera portion relative to said nonitor portion and ——producing a
detecti on signal; “\er responsive to the '
-cont rol - i nﬂmm‘\mmmﬂﬂ ng circuit to superi
character pattern e non-vertically inverted chara

over the video picture signal provided=8d-said._ . ot
The nonitor screen-integrated video canera of claim®6, wherein said

superinposition controlling circuit switches the node of characters to be

outputted to said nonitor screen )
non-vertically inverted character patterns generated by said

character generator over the picture to be displayed on said
monitor when said camera lens and said monitor screen are
oriented toward different objects.

15. The monitor screen-intcgrated video camera of claim
5, further comprising,

a signal adding circuit for superimposing the first char-
acter pattern over the video picture signal only when
both said camera lens and said monitor screen are
oriented toward the identical object.

16. The monitor screen-integrated video camera of claim

5, wherein the second character generator output is non-
vertically inverted, and further comprising:

a signal adding circuit for selectively superimposing the .
first character pattern or a non-vertically inverted char-
acter pattern over the video picture signal provided to
said monitor screen.

17. The monitor screen-integrated video camera of claim
16, wherein said signal adding circuit superimposes the first
character pattern or the non-vertically inverted character
pattern over the video picture signal in response to the
orientation of the camera portion relative to said monitor
portion.

18. The monitor screen-integrated video camera of claim
17, further comprising:

detecting means for detecting the orientation of said
camera portion relative to said monitor portion and
producing a detection signal; and

a controller responsive to the detection signal for control-
ling the signal adding circuit to superimpose the first
character pattern or the non-vertically inverted charac-
ter pattern over the video picture signal provided to said
monitor screen.

.19. The monitor screen-integrated video camera of claim
6, wherein said superimposition controlling circuit switches
the mode of characters to be outputted to said monitor screed
in response to the position of said monitor portion relative to
said camera portion. _

20. The monitor screen-integrated video camera of claim
19, wherein the superimposition controlling circuit switches ’
to the vertically inverted character output mode only when
both said camera lens and said monitor screen are oriented
toward the identical object.




in response to the position of ion rel ati
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nonitor screen are oriented toward the 43&ntical object.

21. A monitor screen-integrated video camera comprising:

a camera portion having a camera lens for picking up a
picture of objects and producing a picture signal cor-
responding to the picture;

a monitor portion having a monitor screen for displaying
the picture signal;

a joint portion for joining said camera portion and said
monitor portion such that said monitor portion can be
adjustably positioned relative to said camera portion;

character pattern generator means for generating a char-
acter pattern for superimposition over the picture signal
to be displayed on the monitor screen;

first detecting means for detecting whether a position of
the monitor portion relative to the camera portion is
within a predetermined range of positions, and for
producing a first position signal indicating that the
position of the monitor portion relative to the camera
portion is within the predetermined range;

a monitor driver circuit for controlling the direction of
scanning on said monitor screen based upon the first
position signal such that the picture signal is displayed

- on said monitor screen as an image or as an inverted
image;

second detecting means for detecting whether the orien-

wtion of the monitor portion relative to gravity is
within a second predetermined range of positions, and
for producing a second position signal indicating that
the orentation of the monitor relative to gravity is
within the second predetermined range;

inversion means, responsive to the first and second posi-

tion signals, for superimposing an inverted form of the
character pattern generated by said character generator
means over the picture signal to be displayed on the
monitor screen.

22. The monitor screen-integrated video camera of claim
21, wherein the superimposed inverted form of the character
pattern is an horizontally inverted form of the character
pattern generated by said character generator means.

23. The monitor screen-integrated video-camera of claim
22, wherein said inversion means includes: ’

a superimposition controlling circuit having a shift reg-

ister for providing the horizontally inverted character
pattern; and
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a microcomputer responsive to the first position signal for
determining whether the horizontally inverted charac-
ter pattern is to be superimposed over the picture signal,
and, if so, for controlling said superimposition control-
ling circuit to superimpose the horizontally inverted
form of the character pattern over the picture signal to
be displayed on the monitor scree

24. The monitor screen-integrated v1dco camera of claim
21, wherein the superimposed mverted form of the character
pattern is a vertically inverted form of the character pattern
generated by said character generator means.

25. The monitor screen-integrated video camera of claim
24, wherein said inversion means includes:

. a superimposition controlling circuit having a shift reg-
ister for providing the vertically inverted character
pattern; and '

a microcomputer responsive to the first position signal for
determining whether the vertically inverted character
pattern is to be superimposed over the picture signal,
and., if so, for controlling said superimposition control-
ling circuit to superimpose the vertically inverted form
of the character patitern over the.picture signal to be
displayed on the monitor screen.

26. The monitor screen-integrated video camera of claim
21, wherein said second detecting means includes a gravi-
tational direction detecting means for producing the second
position signal.

27. The monitor screen-integrated video camera of claim
26, wherein the first detecting means includes a position
detecting switch which produces the first position signal.

28. A method for controlling the superimposition of
characters in a monitor screen-integrated video camera
having a camera portion and a monitor portion, the orien-
tation of the camera portion being adjustable relative to the
monitor portion, the monitor portion having a monitor
screen, the method comprising the steps of:

(a) producing a picture signal corresponding to a picture

to be displayed on the monitor screen;

(b) detecting whether the monitor screen is upright or
upside down relative to gravity;

(c) generating characters to be superimposed on the
monitor screen and storing the characters at addresses
identifying locations in a text memory, the addresses
being dependent upon whether the monitor screen is
detected to be upright or upside down in said step (b);

(d) generating a character pattern corresponding to the
generated characters stored in the text memory for
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di spl ayi ng
» portivon and said moni t or “porti bn such tshat sai d n| t org gort i on ‘can{be
adj ustably positioned relative to said canmera portio zﬂ cJbiN- 1993.t.e in

generator neans for generating a char--=34- acter pattern for
superinposition over the picture signal

screen; first detecting neans for detecting whether a position of

superimposition over the picture signal to be displayed
on the monitor screen;

(e) detecting whether the camera portion has been
adjusted to an orientation within a predetermined range
of orientations relative to the monitor portion;

(f) superimposing an inverted form of the character pat-
tern of said step (d) over the picture signal to be
displayed on the monitor screen only when the orien-
tation of the camera portion relative to the monitor
portion is detected to be within the predetermined range
of orientations; and

(g) inverting a scanning direction of the picture signal
with superimposed character pattern from said step (f)

onto the monitor screen when the monitor screen is
detected in said step (b) to be upside down.

29. The method for controlling the superimposition of
characters in a monitor screen-integrated video camera
according to claim 28, wherein said step (f) further includes
the step of:

(f) superimposing a non inverted form of the character
pattern of said step (d) over the picture SIgnal to be
displayed on the monitor screen when the orientation of
the camera portion relative to the monitor portion is
detected to be not within the predetermined range of
orientations.

to be displayed on the nonitor



" the nonitor port'i on relative to the canera portion is w.thin a

predet’erm ned range of positions, and for produci ng a f
si‘gnal i ndi cating that the. position of the nonitor por
the canera portion is wthin the predeterm ned range;

circuit for controlling the direction of scanni ng on saild

based upon the first posi tion signal sggh that the picture signal

di spl ayed ‘on said nonitor screen as an-Fnage or as an inverted
ABSTRACT

An address for a character generator ROM is composed of
an upper readout address portion which is a character code
loaded from a text memory for storing texts edited by a
microcomputer and a lower readout address portion which is
a value of a counter. Output data from the character gen-
erator ROM accessed by the above addresses are 18aded in
parallel by left-shift and right-shift registers. The output data
is serialized by the left-shift register to form character
pattern data, which in turn is superimposed on a video
picture signal to be outputted to 2 VIR portion. In response
to a self-image picture taking mode signal, one output is
selected by a selector from the output of the left-shift register
and the output of the right-shift register. The thus selected

~output is superimposed over the video picture signal to be
delivered to a monitor screen driver circuit. The monitor
screen driver circuit horizontally inverts the scanning direc-
tion in order to display a mirror-image of the picture on the
monitor screen when the video camera is operated in the
self-image picture taking state.

Figure 7.
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second detecting neans for detecting whether the orien- tatlon of the
noni tor - portion relative to gravity is wi thin a segeps—predeterpimed
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first and second posi - . tion signals, for superi npoSFrg—ar—hnverted
form of the character pattern generated by said character generator
means over the picture signal to be displayed on the :
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noni tor screen. 22. The nonitor screen-integrated vide
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a mcroconputer responsive to the first position signal

determrni ng whether the horizontally inverted charac- fiiéﬁquEMéﬁyéhégT
o, for

to be™superinposed over the picture signal, and, ifjs
controlling said superinposition control- ling circ iéat@égym(' pose
the horizontally inverted formof thg,character patiletn-over the

pi cture 'signal to . be di spl ayed on the nonitor screen. 24. The
nonitor screen-integrated video canera of claim2l, wherein the
superinposed inverted formof the character

Fig.4 PRIOR ART
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pattern is a vertically inverted formof the character pattern generated by .

said character gener at or neans. 25. The nonitor screen-in
camer a of cI aim 24, wherein said inversion nmeans includes ﬁsg.Aa&E?\?EN'I gﬁEET

superr nposition controlli ng circuit having a-shift reg- | stﬂar4 fJ@N 1997
providing the vertically inverted char act'gr __.pattern; VA1 e A
m croconputer responsive to the first position signal for determ ni ng
whet her the vertically inverted character pattern is to be

superi nposed over the picture signal,
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and if so, for controlling said superinposition control- rinq circuit
to superinpose the vertically inverted form of t.he n l‘
over the picture signal to be di spl ayed on the non tor scree ‘gg%
The nonitor screen-integrated video canera of claim 21, eﬂ 4 éHN cor}ld
detecting neans includes a gravi- tational_glirection de ﬁ'ﬁ"'r'r'ﬁ'si‘rh"':'“f'ﬁi’"

produci ng the second position signal.

27. The nonitor screen-integrated

video canera of claim 26, wherein the first detecting nmeans includes a

position

Fig.6 PRIOR ART
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det ectjng switch which produces the first position signal _28. A nethod

for'controlllng t he superinposition of characters in a ]
screen- integrated video camera having a canera portion afd %ﬁLﬁﬁﬁM%ﬂTSHEET ﬂ

portion, the orien- tation of the canera%}rtlon bei ng a J%ﬁtdb%eJU8lﬂﬂ7ve'
to the nonitor portion, the nonitor portidn having a non screen; theung;

nmet hod conprising the steps of: (a) producing a picture signal
corresponding to a picture to be displayed on the nDnltor screen; (b)

detecting whether the nonitor screen is uprlght or
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(e) detecting whether the canera portion has been

adj usted to an

orientation within a predeterm ned range of orientatiqgns_relative to

the nbnitor portion; (f) superinposing an inverted forf ME?E [ [E
pat - tern of said step (d) over the picture signal. tf %éep E{ﬁﬁy@

d
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W th superinposed character pattern fromsaid step (f) onto the nonitor
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the camera portion relative to the nonitor portion is detected to be
not w,thin the predeterm ned range of orientations.g —3 '
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