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circuit is required for processing a carrier chromi- nance signal according
to the color-undersystem, that This Invention relates generally to
apparatus for  is, in which the carrier chrominance signal is frequen-
processing a color video signal and, more particular-  cy converted to a
low band below the band of the fre- ly, is directed to a colorvideo signal
processing appa-   5   quency modulated luminance signal. More particular-
ratus in an integrally combined video camera and a  ly, such color video
signal processing apparatus re- video tape recording and reproducing
device.       quires a considerably increased number of memories In a known
video tape recorder (VTR) capable of  in order to effect the
analog-to-digital conversion of playback or reproduction and being
Integrally com-  the chrominance signal in the form of a color subcar-
bined with a video camera, an imager signal obtained   10  rier which is
3.58 or 4.43 MHz, for the NTSC or PAL from an Imager device of the camera,
such as, a    system, respectively. Moreover, such signal process-
charge-coupled device (CCD), in the recording mode,  ing cannot be applied
to various features of the video and a reproduced signal obtained from the
head or  tape recorder, such as, the variable tape speed play- heads of the
VTR in the reproducing or playback    back and the like. mode are
independently processed by a camera  15       Accordingly, it Is an object
of the present inven- block and a VTR block. An imager signal processing
tion to provide an improved color video signal proc- circuit included in
the camera block for processing an  essing apparatus which avoids the
above-mentioned imager signal In the recording mode is provided with
defects encountered with the prior art. a delay line having a delay time of
more than 1 hori-  More specifically, it Is an object of the present in-
zontal period (1H) to process a signal with respect to  20  vention to
provide a colorvideo signal processing ap- a vertical direction of a
carrier chrominance signal,  paratus having a relatively simple
circuitarrangement and to control an aperture of a luminance signal. On
and for use with a video tape recorder Integrally com- the other hand, a
reproduced signal processing circuit  bined with a built-in video camera
and having a repro- for processing a reproduced signal in the playback
ducing or playback mode. mode is provided in the VTR block and includes a
de-  25  Anotherobject of this invention is to provide a col- lay line
having a delay time of more than 1 horizontal  or video signal processing
apparatus, as aforesaid, in period for cancelling crosstalk
componentsornoiseof  which the circuit arrangement can be readily miniatu-
the reproduced luminance and carrier chrominance   rized. signals and for
forming a dropout compensating cir-   Afurther object of the present
invention is to pro- cuit.                                          30
vide a color video signal processing apparatus, as Imager signal processing
circuits which require a  aforesaid, and which is adapted to have its
manufac- delay line as the line memory are those having a so-  turing cost
and power consumption reduced. called complementary color checkered filter
and an     It Is still another object of this invention to provide aperture
control circuit. Reference Is made to U.S.  a color video signal processing
apparatus, as afore- Patent US-A-4,731,674, issued March 15,1988, and   35
said, in which the storage capacity of a memory in- having a common
assignee herewith, as disclosing an  cluded therein can be reduced.
arrangement In which a luminance signal and a carrier  It is still a
further object of the present invention chrominance signal are added to
each other, supplied  to provide a color video signal processing apparatus,
through a single comb filter, and again separated into  as aforesaid, for a
video tape recorder having a built- a luminance signal and a carrier
chrominance signal.  40  in camera and which is applicable to various
features In the prior art video tape recorders integrally  of the video
tape recorder, such as, a variable tape combined with built-in cameras and
having a repro-  speed playback mode and the like. ducing or playback mode,
as described above, the im-  It is still another object of the present
Invention to ager signal processing circuit and the reproduced sig-
provide a color video signal processing apparatus, as nal processing
circuit are provided with respective de-  45  aforesaid, for a video tape
recorder Integrally com- lay lines each having a delay time of more than
one  bined with a built-in video camera, and in which a fre- horizontal
period, whereby the circuit arrangement of  quency-converting circuit for
converting a carrier the apparatus has a relatively increased number of
chrominance signal into a low-band chrominance sig- delay lines. As a
result of the foregoing, the circuit ar-  nal can be eliminated. rangement
is complicated and cannot be readily min-  50  According to the present
invention there is provid- laturized. Furthermore, the video tape recorder
with  ed an imager signal corresponding to an object In a an integral or
built-in video camera is inherently ex-  field of view of the camera, a
magnetic recording and pensive and consumes an undesirably large amount
reproducing device Integrated with said video cam- of power.
era, and apparatus for processing a video signal com- Moreover, in the
known color video signal proc-  55  prising: essing apparatus for use with
a video tape recorder     Imager signal processing means for process-
integrally combined with a built-in video camera and  ing said Imager
signal and Including delay means for capable of a playback mode, a
relatively complicated  delaying the imager signal, and means for producing
2    



3                   EP 0 361 819 B1                 4 a luminance signal
and a chrominance signal from the  prises an imager signal processing
circuit 1, a repro- input and output of said delay means;             duced
signal processing circuit 2 and a video signal means operative in a
recording mode for re-  recording circuit 3. cording said luminance and
chrominance signals on     In a recording mode of the apparatus, an imager
a magnetic medium; and                        5   signal from an imager or
image pick-up device 4 of means operative in a reproducing mode for re-
the camera, which may be in the form of a charge cou- producing said
luminance and chrominance signals  pie device (CCD), is supplied through a
contact 5a of from said magnetic medium, for applying at least one  a
switch 5, which is then in the position shown In full of said luminance and
said chrominanoe signals to  lines, to an analog-to-digital (A/D) converter
6 in said delay means and for obtaining a composite video  io  which the
imager signal is converted from an analog signal at least partly from the
input and output of said  signal to a corresponding digital signal. A
switch 7, delay means; wherein                              which is in the
position shown In full lines on Fig. 1 said imager signal processing means
includes  when the apparatus Is in the recording mode, is then means
receiving the Input and at least an output of  operative to supply to the
A/D converter 6, as a sam- said delay means in said recording mode for
compen-  15  pling clock signal, a timing signal fed from a timing sating
an aperture of said imager means; and      generator 8 to a contact7a of
the switch. The resulting said means for reproducing includes comb fil-
digital signal from the A/D converter 6 is supplied to ter means made to
include said delay means in said  a line memory 9 which passes the same
without reproducing modeforeliminating, from the luminance  change as a
through-signal (0HD), and which further and chrominance signals picked-up
by head means  20  acts on the digital signal to provide a 1 H delayed sig-
when scanning one of recorded tracks on said mag-  nal (1 HD) and a 2H
delayed signal (2HD), where H netic medium, any cross-talk components
picked-up  represents a horizontal period. Such signals (OHD), from tracks
adjacent said one track.               (1HD) and 2HD) are supplied to a
circuit 10 which, on In accordance with a feature of this invention, the
the basis thereof, provides an aperture-controlled lu- imager signal
processing means includes encoder  25  minanoe signal which is then
gamma-compensated. means which is selectively operative In the recording
The aperture-controlled and gamma-compensated and reproducing modes to
encode the chrominance   luminance signal is applied to a digital-to-analog
signal with a carrier having a frequency In a low band  (D/A) converter 11
which provides a corresponding below that of the frequency modulated
luminance sig-  analog luminance signal supplied to a contact 12a of nal
with which the low band carrier chrominance sig-  30  a switch 12 which is
in the position shown in full lines nal Is recorded, and with a standard
color subcarrer,  in the recording mode of the apparatus. for example, of
3.58 or4.43 MHz, as used in the NTSC  The through-signal (0HD), the 1 H
delayed signal or PAL systems, respectively. Thus, the encoder   (1 HD) and
the 2H delayed signal (2HD) are also sup- means may function as a part of
the imager signal  plied from the line memory 9 to a circuit 13 in which
processing means in the recording mode and as a   35  a color separator or
matrix forms an interpolated sig- part of a reproduced signal processing
means in the  nal from upper and lower lines of a carrier chromi-
reproducing mode.                                 nance signal and, on the
basis of such interpolated The above, and other objects, features and ad-
signal, provides separated primary color signals R, G vantages of the
present Invention, will be apparent in  and B. The circuit 13 Is further
effective to provide the following detailed description of preferred em-
40  white balance adjustment of the separated primary bodiments when read
in conjunction with the accom-  color signals, as well as
gamma-compensation there- panying drawings in which corresponding parts are
of. The signal thus processed Is supplied from the cir- identified by the
same reference numerals in the sev-  cult 13 to a contact 14a of a switch
14 positioned, as eral views.                                       shown
in full lines on Fig. 1, in the recording mode of Fig. 1 is a block diagram
illustrating a color video   45  the apparatus. Thus, in the recording
mode, the proc- signal processing apparatus according to an em-  essed
signal is supplied from circuit 13 to an encoder bodiment of the present
Invention;             15 for modulating and encoding a subcarrier signal
Fig. 2 is a block diagram showing a color video  having a frequency of 3.58
MHz, in the case of an signal processing apparatus according to an-
NTSCsignal, or4.43 MHz, inthe caseof a PALsignal. other embodiment of the
present invention; and   50  The resulting carrier chrominance signal is
supplied Fig. 3 is a block diagram showing a color video  from encoder 15
to a digital-to-analog converter 16 signal processing apparatus according
to still an-  which produces a corresponding analog carrier chro- other
embodiment of the present invention.     minance signal. Referring
initially to Fig. 1, it will be seen that, in  In the video signal
recording system 3, the lumi- a video tape recorder integrated with a
camera and  55   nance signal Y and the carrier chrominance signal C having
reading and reproducing modes, an apparatus  from the imager signal
processing circuit 1 are sup- for processing a color video signal according
to an  plied to an FM-modulating circuit 17 and a frequency embodiment of
the present invention generally com-  converting circuit 18, respectively.
In the FM-modu- 3    



5                   EP 0 361 819 B1                  6 lating circuit 17,
the luminance signal Y received  pass filter 22 in the reproduced signal
processing cir- through the switch 12from the D/Aconverter 11 in the  cuit
2 in order to derive the FM-luminance signal Y recording mode frequency
modulates a carrier whose  from the high-pass filter 22. The reproduced
signal is frequency is shifted by 1/2f[err] ateach field of the video  also
supplied from the head 20 to a low-pass filter 23 signal, with fH
representing the horizontal or line fre-   5   which derives the low-band
converted carrier chromi- quency of the video signal. The resulting
FM-lumi-  nance signal C. The FM-luminance signal Y from the nance signal
Is supplied from the FM-modulating cir-  high-pass filter 22 is
FM-demodulated by an FM-de- cuit 17 to one input of an adding circuit 19.
On the  modulator 24 to provide a demodulated luminance other hand, the
carrier chrominance signal supplied to  signal which Includes a crosstalk
componentfrom the the frequency converting circuit 18 is frequency-con-  10
tracks adjacent the track being scanned. Such lumi- verted in the latter to
the low band side of the FM-lu-  nance signal is supplied from the
demodulator 24 minance signal so that, for example the frequency of
through a deemphasis circuit 25 to a comb-filter 26 in the subcarrier
signal is changed from 3.58 MHz, In the  which the crosstalk component of
the luminance sig- case of the NTSC system, to about 743 kHz, as in the
nal is eliminated. In the reproducing or playback mode case of the
so-called 8mm video tape recorder. In  15  of the apparatus, theseveral
switches 5,7,12 and 14, down-converting the carrier chrominance signal, the
which may be ganged, are changed over to the posi- frequency converting
circuit 18 uses the well known  tions shown in broken lines on Fig. 1.
Hence, the lu- phase shift or phase inversion technique for a pur-  minance
signal, from which the crosstalk component pose hereinafter described.
of the luminance signal has been eliminated, is sup- The low band converted
carrier chrominance sig-  20  plied from the comb-filter 26 through the
switch 12 by nal from the frequency converting circuit 18 is sup-  way of
the contact 12b of the latter and then to one plied to another input of the
adding circuit 19 and the  input of an adding circuit 27. output of the
latter, which is comprised of the FM-lu-  The low-band converted carrier
chrominance sig- minance signal and the low band converted carrier  nal C
from the low-pass filter 23 is level-controlled by chrominance signal, is
supplied to a rotary magnetic  25  an automatic chrominance control (ACC)
circuit 28 to head 20 for recording by the latter in successive slant
provide a carrier chrominance signal of a predeter- tracks on a magnetic
tape 21, with each slant track  mined level which is supplied through a
contact 5b of containing one field of the video signal. The rotary  the
switch 5 to the A/D converter 6 In which it is con- head 20 Is desirably
one of two rotary heads (not  verted to a digital signal. In the
reproducing or play- shown) which are diametrically opposed to each other
30  back mode, the A/D converter 6 utilizes, as a sam- on a rotary tape
guide drum. The rotary head 20 is ro-  pling clock, a clock signal supplied
thereto by way of tated so as to effect one revolution during each frame  a
contact 7b of the switch 7 from a voltage-controlled period, and the
magnetic tape 21 isobliquelywrapped  oscillator (VCO) 29. The clock signal
supplied from around the peripheral surface of the rotary drum to a  the
VCO 29 has a frequency of 4 fsc which is locked, suitable angular extent
and is transported at a prede-  35  for example, to a reproduced subcarrier
frequency termined recording speed in a longitudinal direction.  fsc.
Accordingly, the A/D converter 6 alternately pro- In a reproducing or
playback mode of the appa-  vides decoded red and blue difference
chrominance ratus, a signal recorded in a slant track on the mag-  signals
R-Y and B-Y, that is, base band signals. These netic tape is reproduced by
the rotary head 20 as it  base band signals are supplied to line memory 9
scans along such track. The resulting reproduced sig-  40  which, with an
adding circuit 30, forms a comb-filter nal Is comprised of a main signal
Including an FM-lu-  in the reproduced signal processing circuit 2. More
minance signal and a low band converted carrier    particularly, the base
band signals are supplied di- chrominance signal recorded In the scanned
track,  rectly, that is, without delay, from the A/D converter and also
crosstalk luminance and chrominance com-  6 to one input of the adding
circuit 30 and, with a 1H ponents from the adjacent tracks. However, by
rea-  45  delay, from the line memory 9 to the other input of the son of
the previously described shifting, by 1/2 fH, of  adding circuit 30. By
reason of the foregoing, cross- the carrier frequency of the FM-luminance
signal at  talk components are eliminated from the base band every field,
and also by reason of the previously de-  signals. scribed use of the phase
i nversion or phase shift     The output of the adding circuit 30, that Is,
the technique in the frequency converting circuit 18, the   50  base band
signals from which the crosstalk compo- luminance and chrominance crosstalk
components     nents have been eliminated, Is digital-to-analog con- from
the adjacent tracks are frequency-interleaved  verted by a D/A converter 31
and is then gated by a with the FM-luminance and the low band converted
burst gate circuit 32. The red difference chrominance carrier chrominance
signals reproduced from the   signal R-Y obtained from the circuit 32 as a
phase er- main or scanned track.                       55  ror component of
a burst signal is supplied through a The signal reproduced from a slant
track on the  low-pass filter 33 as a control signal for the VCO 29,
magnetic tape 21 by the rotary head 20 in the repro-  thereby modulating
the clock signal supplied from the ducing mode of the apparatus is supplied
to a high-  latter as a sampling clock for the A/D converter 6. 4    



7                  EP 0 361 819 B1                  8 Thus, a so-called
automatic phase control (APC) loop  apparatus for processing a color video
signal accord- is provided. The burst signal from the burst gate cir-  ing
to another embodiment of the present invention, cuit 32 is also detected by
an ACC detecting circuit 34  and in which parts corresponding to those
described as amplitude information which is supplied through a  above with
reference to Fig. 1 are identif led by the low-pass filter 35 to provide a
control signal for the   5   same reference numerals and will not be
further de- ACC circuit 28 for maintaining the burst signal at a  scribed
at this time, the subcarrier supplied to the en- predetermined level.
coder 15 is changed for recording and reproducing In the reproducing mode
of the apparatus, the  operations, respectively. More specifically, in the
ap- output signal from the adding circuit 30 of the comb  paratus of Fig.
2, a switch 37 is connected to the en- filter is also supplied through a
contact 14b of the   10  coder 15 and is changed-over to selectively engage
switch 14 to the encoder 15 in which the previously  its contacts 37a and
37b when the apparatus is in its employed subcarrier frequency of 3.58 MHz,
in the  recording mode and reproducing mode, respectively. case of a NTSC
signal, or 4.43 MHz, in the case of a  A low band converted carrier signal,
for example, of PAL signal, Is recovered by modulating the corre-  734 kHz
in the event that the camera is integrallycom- sponding subcarrier. The
encoded signal from the en-  15  bined with an 8mm video tape recorder, is
supplied to coder 15 is digital-to-analog converted by the D/A  the
contact37a, while a subcarrier signal having afre- converting circuit 16,
and the resulting analog carrier  quency of 3.58 MHz, in the case of an
NTSC signal, chrominance signal C is applied to another Input of  or a
frequency of 4.43 MHz, in the case of a PAL sig- the adding circuit 27.
Thus, the adding circuit 27 pro-  nal, is supplied to the contact 37b. It
will be appreci- vides, as its output, a color video signal comprised of
20  ated that, in the apparatus of Fig. 2, when the encoder the
luminancesignal Yfrom the switch 12 and the car-  15 is included in the
imager signal processing circuit rier chrominance signal C from the
converter 16, and  1', the low band converted carrier signal supplied to
such color video signal is provided at an output termi-  the contact 37a of
the switch 37 is directly modulated nal 36.
by the carrier chrominance signal supplied through It will be appreciated
that, in the above described   25  the switch 14 to the encoder 15 in the
recording mode apparatus according to the present invention, the line  to
permit elimination of the frequency converting cir- memory 9 in the imager
signal processing circuit 1  cuit 18 provided in theapparatusof Fig. 1
forlow band also serves as part of the comb filter of the repro-
converting of the carrier chrominance signal. duced signal processing
circuit 2, with the result that  Apart from the fact that the low band
converted the color video signal processing apparatus can be  30  carrier
chrominance signal is directly supplied to the relatively simplified, and
reduced in both size and  encoder 15 of the imager signal processing
circuit 1' cost. Further, the power consumed by the apparatus  so as to be
directly modulated by the carrier chromi- can be considerably reduced.
nance signal in the recording mode of the apparatus, It is also to be seen
that the encoder 15 in the im-  it will be appreciated that the operation
of the appa- ager signal processing circuit 1 also serves as a fre-  35
ratus illustrated in Fig. 2 is substantially the same as quency converter
forfrequency converting the carrier  that described above with reference to
Fig. 1. chrominance signal In the reproduced signal process-  Although only
the reproduced carrier chromi- ing circuit 2 so that, once again, the color
video signal  nancesignal is decoded and then fed to the line mem-
processing apparatus according to the invention can  ory 9 through the
low-pass filter 23, the ACC circuit be relatively simplified and reduced in
both size and   40  28, the switch 5 and the A/D converter 6 in the repro-
cost.                                             ducing mode of the
apparatus shown in each of Figs. Furthermore, since the reproduced carrier
chro-  1 and 2, it will be appreciated that the reproduced lu- minance
signal which is decoded, A/D-converted and  minance signal, after being
demodulated in the FM- supplied to the comb filter which includes the line
demodulator 24, may be supplied to the line memory memory 9 is a low band
signal, it is possible to reduce  45  9 in place of the decoded reproduced
carrier chromi- the sampling frequency employed in the A/D conver-  nance
signal, or that both signals, that is, the repro- ter 6. Thus, the storage
capacity of the line memory  duced carrier chrominance signal, after being
decod- 9 can be reduced, for example, to about 1/4 of the  ed, and the
reproduced luminance signal, after being storage capacity that would be
required If the repro-  demodulated, may be supplied to the line memory 9.
duced carrier chrominance signal was supplied to the   50  Further,
although the 1 H delayed signal (1 HD) is low pass filter 23 in the form of
the subcarrier. More-  supplied from the line memory 9 to the adding
circuit over, since the carrier chrominance signal is AID con-  30 in the
reproducing mode of each of the embodi- verted and is digitally processed,
irregularities in the  ments of this invention illustrated in Figs. 1 and
2, it phase and amplitude of such signal can be prevented,  is possible to
substitute the 2H delayed signal (2HD) and the color video signal
processing apparatus ac-  55  from the line memory 9forthe 1H delayed
signal sup- cording to the invention can be made to avoid the  plied to the
adding circuit 30 in the reproducing mode. need for adjustment.
Since the embodiment of the invention illustrated Referring now to Fig. 2,
it will be seen that, in an  in Fig. 2 also uses the line memory 9 and the
encoder 5    



9                   EP 0 361 819 B1                 10 15 in both the
imager signal processing circuit 1' and  cuit 42 included in the circuit 13
and which is operative the reproduced signal processing circuit 2', such
em-  to provide an interpolated signal from upper and lower bodiment is
also endowed with the advantages previ-  lines of a carrier chrominance
signal, and then to pro- ously noted for the embodiment of Fig. 1, in that
the  vide separated primary color signals R, G and B on circuit arrangement
of the colorvideo signal process-   5   the basis of such interpolated
signal. The circuit 13 is ing apparatus of Fig. 2 can be simplified and its
size,  further shown to include a white balance circuit 43 costand power
consumption can all be reduced. Such  which adjusts the white balance of
the primary color advantages are even enhanced in the embodiment of
signals R, G and B from the color separating circuit Fig. 2 by the
elimination ofthe frequency converter 18  42, and a gamma-compensator and
encoder circuit therefrom.                                    10  60 in
which the primary color signals are gamma- Once again, in the case of the
embodiment illu-  compensated and encoded to provide a signal ac- strated
in Fig. 2, since the reproduced carrier chromi-  cording to the NTSC or PAL
system. The resulting en- nance signal is decoded and fed to the line
memory  coded signal is supplied from the circuit 60 to a con- 9 in the
form of base band signals, thestorage capaci-  tact 45a of a switch 45
which, in the recording mode ty of the line memory 9 can be economically
reduced   15  of the apparatus is in the position shown on Fig.3 so and the
color video signal processing apparatus ac-  as to supply the encoded
signal to the D/A converter cording to the embodiment of this invention
shown on  16 which provides an analog carrier chrominance sig- Fig. 2 can
be applied with ease to VTRs having vari-  nal C. The luminance signal Y
and the carrier chromi- ous functions or features in addition to the
standard  nance signal C derived from the imager signal proc- recording and
reproducing modes, such as, for exam-  20  easing circuit I" are
respectively supplied to the FM- pie, a variable tape speed playback mode
and the   modulating circuit 17 and the frequency converting like.
circuit 18 in the video signal recording system 3". Referring now to Fig.
3, It will be seen that, in an  The luminance signal Y supplied to the
FM-mod- apparatus for processing a color video signal accord-  ulating
circuit 17 frequency modulates a carrier which ing to still another
embodiment of the present inven-  25  has its frequency shifted by 1/2 fH
at each field of the tion, and in which parts corresponding to those de-
video signal so that, the FM-luminance signal includ- scribed above with
reference to Fig. 1 or Fig. 2 are  ed in a main signal being reproduced
from a track on identified by the same reference numerals and will  the
magnetic tape will be frequency-interleaved with not be further described
at this time, the line memory  the cross-talk components of the
FM-luminance sig- 9 is comprised of a plurality of I H delay circuits 47a
30  nal reproduced from adjacent tracks. The FM-lumi- and 47b. In the
recording mode of the apparatus    nance signal from the FM-modulating
circuit 17 is shown on Fig. 3, the imager signal from the CCD im-  supplied
to one input of the adding circuit 19. ager 4 is supplied through the
contact 5a of the switch  The carrier chrominance signal C supplied to the
5 to the A/D converter 6 and is thereby A/D-converted  frequency converting
circuit 18 is frequency-convert- to a digital signal which is applied to
the input of the   35  ed in the latter to the low band side of the
FM-lumi- 1H delay circuit 47a, and which also forms the     nance signal so
that, for example, the color subcarrier through-signal (OHD). The output of
the 1 H delay cir-  frequency changes from 3.58 MHz, when the signal cuit
47a, at which the 1 H delayed signal (1 HD) is de-  is in accordance with
the NTSC system, to about 743 rived, is connected to the input of the 1H
delay circuit  kHz, in the case where a so-called 8mm video tape re- 47b,
and the 2H delayed signal (2HD) is derived from   40  corder is integrated
with the camera. Furthermore, the output of the delay circuit 47b. The
through-signal  through the use of the so-called phase-inversion (PI)
(OHD), and the 1H delayed signal (1HD) and 2H de-  orphase shift(PS)
technique, the low band converted layed signal (2HD) are all supplied to an
aperture con-  carrier chrominance signal included in the main signal trol
circuit 48 shown to be included within the circuit  being reproduced from a
track is frequency-inter- 10 and being operative to form an aperture
control  45  leaved with respect to the crosstalk component of the signal
for effecting aperture control of the luminance  low band converted carrier
chrominance signal from signal. The output signal from the aperture control
cir-  the adjacent tracks. Such low band converted carrier cuit 48 is
supplied to a gamma compensator 49 also  chrominance signal is supplied
from the frequency included within the circuit 10, and in which it is gam-
converting circuit 18 to another input of the adding cir- ma-compensated
before being applied to a contact  50  cult 19 in which it is added to the
FM-luminance sig- 40a of a switch 40. The switch 40 is in the position
nal, whereupon the resulting output of the adding cir- shown in full lines
on Fig. 3 in the recording mode so  cuit 19 is applied to the rotary head
20 for recording as to supply the output of the gamma compensator   by the
latter on the magnetic tape 21 with, as before, circuit 49 to the
D/Aconverter 11 for providing an ana-  one field of the video signal being
recorded in each log luminance signal Y at the output of the latter.  55
slant track on the magnetic tape. The through-signal (0HD), the 1 H delayed
signal   In the reproducing mode of the embodiment of (I HD) and the 2H
delayed signal (2HD) from the line  this invention illustrated on Fig. 3,
the signal recorded memory 9 are also supplied to a color separating cir-
in a slant track on the magnetic tape 21 is reproduced 6    



11                 EP 0 361 819 B1                 12 by the rotary head 20
scanning such track and is sup-  of the luminance signal is supplied to one
input of a plied to the high-pass filter 22 In the reproduced sig-
subtracting circuit 52 while its other input is supplied nal processing
system 2" so as to derive the FM-lu-  with the output of the deemphasis
circuit 25 which is minance signal Y from the reproduced signal. The re-
comprised of the luminance signal and the crosstalk produced signal is also
supplied to the low-pass filter   5   component of the luminance signal.
Thus, the cross- 23 in the reproduced signal processing circuit 2" so as
talk component of the luminance signal is eliminated to separate or extract
the low band converted carrier  by the subtracting circuit 52 which, at its
output, pro- chrominance signal C therefrom. The FM-luminance  vides the
luminance signal Y alone. signal Y from the high-pass filter 22 is
demodulated  In the reproducing mode, in the case of the NTSC by the
FM-demodulator 24 so as to provide a lumi-  10  system, the switch 45
engages its contact 45[err] to per- nance signal which includes crosstalk
components  mit the 1 H delayed signal (1 HD) to be supplied from from the
tracks adjacent the track scanned by the ro-  the line memory 9 to the D/A
converting circuit 16 by tary head 20. Such output from the FM-demodulator
way of the contact 40b of the switch 40 and the con- 24 is supplied through
the deemphasis circuit 25 to  tact [err] of the switch 45. On the other
hand, In the one input of an adding circuit 46.           15  reproducing
mode for the case of the PAL system, the The low band converted carrier
chrominance sig-  switch 45 engages its contact [err] to permit the 2H nal
C from the low-pass filter 23 is supplied through  delayed signal (2HD) to
be supplied from the line the ACC circuit 28 to a frequency converting
circuit 58  memory 9 by way of the contact 45b2 of the switch 45 in which
it is reconverted to a signal having the origi-  to the D/A converting
circuit 16. nal subcarrier frequency, for example, 3.58 MHz in  20  The
signal converted to an analog signal by the the case of a signal according
to the NTSC system.  D/Aconverting circuit 16 is supplied to the other
input The reconverted carrier chrominance signal contains,  of the
subtracting circuit 80 and is comprised of the in addition to the carrier
chrominance signal repro-  luminance signal along with crosstalk components
of duced from the track being scanned, chrominance   the carrier
chrominance signal. Thus, the subtracting crosstalk components from the
adjacent tracks. Such   25  circuit 80 provides, as its output, the carrier
chromi- output from the frequency converting circuit 58 is sup-  nance
signal along with the crosstalk components of plied to another input of the
adding circuit 46.  the luminance signal, with such output of the subtract-
The added output from the adding circuit 46, that  ing circuit 80 being
supplied to a band pass filter 53 is, the result of adding the luminance
signal and lumi-  which passes only the carrier chrominance signal C. nance
crosstalk components from deemphasizing cir-  30  The carrier chrominance
signal C from the band pass cult 25 and the carrier chrominance signal and
cross-  filter 53 and the luminance signal Y from the subtract- talk
components thereof from frequency converting  ing circuit 52 are supplied
to respective inputs of an circuit 58, is supplied to one Input of each of
two sub-  adding circuit 54 which provides, at its output, a color tracting
circuits 70 and 80, and is also supplied to the  video signal supplied to
an output terminal 55. An au- contact 5b of the switch 5. In the
reproducing mode  35  tomatic phase control (APC) circuit 56 also receives
of the apparatus shown on Fig. 3, the switch 5 is  the carrier chrominance
signal C from the band pass changed-over to engage its contact 5b and
thereby  filter 53 and, in response thereto, phase-locks the fre- supply
the added output from the adding circuit 46 to  quency converting circuit
58. the A/D converter 6 in which it is converted to a digital  It will be
appreciated that, in the embodiment of signal. Such digital signal from the
converter 6 is sup-  40  the invention described above with reference to
Fig. plied to the line memory 9 In which it is processed to  3, in the
reproducing mode, the A/D converting circuit provide a corresponding 1 H
delayed signal (1 HD).  6, the line memory 9 and the D/A converting
circuits Such 1 H delayed signal (1 HD) is supplied to the con-  11 and 16
in the imager signal processing system I" tact 40b of the switch 40 which
is engaged in the re-  combine with the adding circuit 46 and the
subtracting producing mode so as to supply the 1 H delayed signal  45
circuits 70 and 80 in the reproduced signal processing to the D/A
converting circuit 11 for reconverting to an  circuit 2" to constitute the
comb filter for such repro- analog signal. The resulting analog signal
obtained  duce signal processing circuit Thus, once again, a from the
converting circuit 11 is supplied to another  relatively simplified circuit
arrangement of reduced input of the subtracting circuit 70 and includes
chro-  cost and power consumption is provided. minance crosstalk components
in addition to the ana-  50  It will be appreciated that, In the embodiment
of log luminance signal Y. As a result, the output of the  the invention
shown in Fig. 3, if desired the calcula- subtracting circuit 70 is
comprised of the carrier chro-  tions, such as, the subtraction carried out
by the minance signal C along with the luminance crosstalk  above described
comb-filter, may be carried out in re- components. such output from the
subtracting circuit  spect to digital signals, that is, prior to the D/A
con- 70 is supplied to a trap circuit 51 which traps the band  55  verting
circuits 11 and 16. Further, in cancelling the of the carrier chrominance
signal so that only the  crosstalk components in the reproducing mode, two
crosstalk component of the luminance signal passes  AID converters may be
used for independently AID- through the trap circuit 51. This crosstalk
component  converting the luminance signal and the carrier chro- 7    



13                 EP 0 361 819 B1                 14 minance signal,
respectively, rather than utilizing the  said imager means; and AID
converting circuit 6 for A/D-converting the added      said means for
reproducing includes comb signal from the adding circuit 46, that is, the
addition  filtermeans madeto include said delay means (9) of the luminance
signal and the carrier chrominance  in said reproducing mode for
eliminating, from signal, which is supplied to the converting circuit 6 by
5  the luminance and chrominance signals picked- way of the switch 5 in the
reproducing mode.          up by head means when scanning one of record-
Furthermore, although in the embodiment of Fig.   ed tracks on said
magnetic medium, any cross- 3 both the luminance signal and the carrier
chromi-  talk components picked-up from tracks adjacent nance signal are
processed by the line memory 9, it   said one track. is only necessary, in
accordance with the present in-  10 vention, that at least one of the
luminance signal and  2. The combination according to claim 1, wherein the
carrier chrominance signal be processed by the    said delay means is a
line memory (9). line memory. In addition to employing the line mem- ory 9
of the Imager signal processing circuit 1" as a  3. The combination
according to claim 1 or 2, partof the combfilterrequired forrthe reproduced
sig-  15  wherein said imager signal processing means in- nal processing
circuit 2", the aperture control circuit  cludes encoder means (15) for
encoding said 48 of the Imager signal processing circuit can also
chrominance signal into a carrier chrominance serve in the reproduced
processing circuit.           signal. Although preferred embodiments of the
invention have been described In detail herein with reference to  20  4.
The combination according to claim 3, wherein the accompanying drawings, it
Is to be understood     said means for recording includes FM-modulat- that
the present invention is not limited to those pre-  ing means (17)
frequency modulating a carrier cise embodiments, and that various changes
and        with said luminance signal, and means for com- modifications can
be effected therein by one skilled  bining the resulting FM-luminance
signal with in the art without departing from the scope of the in-  25
said carrier chrominance signal situated in a low vention as defined in the
appended claims.            band below the band of said FM-luminance. 5.
The combination according to claim 4, wherein Claims
said means for recording includes frequency con- 30      verting means (18)
operative In said recording 1. The combination in one unit of a video
camera      mode for frequency converting said carrier chro- having
imagermeans (4) providing an imagersig-    minance signal to said low band.
nal corresponding to an object In a field of view of the camera, a magnetic
recording and repro-  6. The combination according to claim 4 or 5, ducing
device (3) integrated with said video cam-   35  wherein said encoder means
(15) includes era, and apparatus for processing (1,2) a video   means
selectively operative in said recording and signal comprising:
reproducing modes to encode said chrominance imager signal processing means
(1) for       signal with a carrier having a frequency in said processing
said imager signal and including de-   low band and with a standard colour
sub-carrier, lay means (9) for delaying the imager signal, and   40
respectively, so that said encoder means (15) means (1) for producing a
luminance signal and    functions as a part of said imagersignal process- a
chrominance signal from the inputand output of  ing means (1) in said
recording mode and as a said delay means (9);
part of said means (2) for reproducing in said re- means (3) operative in a
recording mode      producing mode. for recording said luminance and
chrominance  45 signals on a magnetic medium (21); and         7. The
combination according to any one of claims means (2) operative in a
reproducing         3 to 6, wherein said chrominance signal modu- mode for
reproducing said luminance and chromi-    lates a carrier signal forlow
frequency converting nance signals from said magnetic medium (21),     in
said encoder means (15). for applying at least one of said luminance and
50 said chrominance signals to said delay means (9)  8. The combination
according to any one of the pre- and for obtaining a composite video signal
at least  ceding claims, further comprising analog-to-dig- partly from the
input and output of said delay    ital converting means (6) for converting
said im- means (9); wherein                                ager signal to
digital form, and means (7) selec- said imager signal processing means (1)
55  tively for supplying to said analog-to-digital con- includes means (10,
48) receiving the input and   verting means (6) in the recording mode a
sam- at least an output of said delay means (9) in said  pling clock having
a frequencywhich Is four times recording mode for compensating an aperture
of    a colour sub-carrier frequency and in the repro- 8    minance signal,
respectively, rather than utilizing the  said imager means; and 



A/D converting circuit 6 for A/D-converting the added      said means for
reproducing includes comb signal from the adding circuit 46, that is, the
addition  filter means made to include said delay means (9) of the
luminance signal and the carrier chrominance   in said reproducing modi for
eliminating, from signali which is supplied to the converting circuit 6 by
5  the luminance and chrominance signals picked- way of the switch 5 in the
reproducing mod.          up by head means when scanning one of record-
Furthermore although in the embodiment of Fig.    ed tracks on said
magnetic medium, any cross- 3 both the luminance signal and the carrier
chromi-   talk components picked-up from tracks adjacent nance signal are
processed by the line memory 9, It   said one track. is only necessary, In
accordance with the present in-  10 vention, that at least one of the
luminance signal and  2. The combination according to claim 1, wherein the
carrier chrominance signal be processed by the    said delay means is a
line memory (9). line memory. In addition to employing the line mem- ory 9
of the imager signal processing circuit 1" as a  3. The combination
according to claim 1 or 2, part of the comb filter required forthe
reproduced sig-  15  wherein said imager signal processing means In- nal
processing circuit 2", the aperture control circuit  cludes encoder means
(15) for encoding said 48 of the imager signal processing circuit can also
chrominance signal into a carrier chrominance serve in the reproduced
processing circuit.           signal. Although preferred embodiments of the
Invention have been described in detail herein with reference to  20  4.
The combination according to claim 3, wherein the accompanying drawings, it
is to be understood     said means for recording includes FM-modulat- that
the present invention is not limited to those pre-  ing means (17)
frequency modulating a carrier cise embodiments, and that various changes
and        with said luminance signal, and means for com- modifications can
be effected therein by one skilled  bining the resulting FM-luminance
signal with in the art without departing from the scope of the in-  25
said carrier chrominance signal situated in a low vention as defined in the
appended dalms.             band below the band of said FM-luminance. 5.
The combination according to claim 4, wherein Claims
said means for recording includes frequency con- 30      verting means (18)
operative in said recording 1. The combination in one unit of a video
camera      mode for frequency converting said carrier chro- having imager
means (4) providing an imagersig-    minance signal to said low band. nal
corresponding to an object in a field of view of the camera, a magnetic
recording and repro-  6. The combination according to claim 4 or 5, ducing
device (3) integrated with said video cam-  35  wherein said encoder means
(15) includes era, and apparatus for processing (1,2) a video    means
selectively operative in said recording and signal comprising:
reproducing modes to encode said chrominance imager signal processing means
(1) for       signal with a carrier having a frequency in said processing
said imager signal and Including de-   low band and with a standard colour
sub-carrier, lay means (9) for delaying the imager signal, and   40
respectively, so that said encoder means (15) means (1) for producing a
luminance signal and     functions as a partof said imagersignal process- a
chrominance signal from the Input and output of  ing means (1) in said
recording mode and as a said delay means (9);
part of said means (2) for reproducing in said re- means (3) operative in a
recording mode      producing mode. for recording said luminance and
chrominance   45 signals on a magnetic medium (21); and         7. The
combination according to any one of claims means (2) operative in a
reproducing         3 to 6, wherein said chrominance signal modu- mode for
reproducing said luminance and chromi-   lates a carrier signal forlow
frequency converting nance signals from said magnetic medium (21),     In
said encoder means (15). for applying at least one of said luminance and
so said chrominance signals to said delay means (9)  8. The combination
according to any one of the pre- and forobtaining a composite video signal
at least  ceding claims, further comprising analog-to-dig- partly from the
input and output of said delay    ital converting means (6) for converting
said im- means (9); wherein                                 ager signal to
digital form, and means (7) selec- said imager signal processing means (1)
55  tively for supplying to said analog-to-digital con- includes means (10,
48) receiving the input and    verting means (6) in the recording mode a
sam- at least an output of said delay means (9) in said  pling clock having
a frequency which isfourtimes recording mode for compensating an aperture
of     a colour sub-carrier frequency and in the repro- 8    ducing mode a
timing signal form a timing gener-  3. Kombination nach Anspruch I odor 2,
wobei die ator (8).
Bildsignalverarbeltungsoinrichtung sine Codierein- richtung (15) enthalt,
urn das Chrorinanzsignal in 



9. The combination according to any one of the pre-   ein
Tragerchrominanzsignal zu verschlflsseln. ceding claims, wherein said
imager means (4) in-   5 cludes a charge-coupled device.                4.
Kombinatlon nach Anspruch 3, wobel die Aufzeich- nungsoinrichtung sine
FM-Modulationseinrichtung (17) aufwelst, die einen Trager mit dem
Patentanspr Ache                                      Luminanzslgnal
frequenzmodulieri und eine Ein- 10     rlchtung zur Kombinierung des
resultierenden FM- 1. Kombination in einer Einhelt aus einerVldeokame-
Luminanzsignals mit dern TrAgerchrominanzsignal, ra, die elne
Abbildungseinrichtung (4) hat, die ein  das in einem Niederfrequenzband
unterhalb des Bildsignal bereitstellt, das elnem Objektelnes Seh-  Bands
des FM-Luminanzslgnals liegt. felds der Kamera entspricht, einer Magnetauf-
zeichnungs- und Wiedergabeeinrichtung (3), die  15  5. Kombination nach
Anspruch 4, wobel die Auf- in der Videokamera Intbgriert ist, und elner
Vor-  zeichnungsoinrichtung eine Frequenzumwand- richtung zur Verarbeitung
(1, 2) eines Videosi-   lungseinrichtung (18) aufwelst, die in diesem
gnals, mit                                        Aufzelchnungsmodus
arbeiten kann, um das einer Bildsignalverarbeitungseinrichtung (1)
Trigerchrominanzsignal frequenzmAillg in das zurVerarbeltung des
Bildsignals, die eine Verzoge-  20  Niederfrequenzband umzusetzen.
rungseinrichtung (9) aufwelst, urn das Bildsignal zu verzogern, und eine
Elnrichtung (1), um ein    6. Kombinatton nach Anspruch 4 oder 5, wobei die
Luminanzsignal und ein Chrominanzsignal aus       Codiereinrtchtung (15)
eine Einrichtung auf- dem Eingangs- und Ausgangasignal der Verzo-
weist, die wahiweise irn Aufzelchnungs- und Wle- gerungseinrichtung (9) zu
erzeugen;       25      dergabemodus  arbelten  kann,  urn  das einer
Einrichtung (3), die in sinem Auf-     Chrominanzsignal mit inem Trager zu
codieren, zeichnungsmodus arbeiten  kann, urn das            der ein
Frequenz im Niederfrequenzband auf- Luminanz- und das Chrominanzsignal auf
elnern     weist bzw. mit einem NormFarbhilfstriger, so magnetischen Medium
(21) aufzuzeichnen; und       daB die Codlerelnrichtung (1 5) als Teil der
Blidsi- einer Elnrichtung (2), die im Wiedergabo-  30
gnalverarbeitungseinrichtung (1) im Aufzeich- modus arbelten kann, urn das
Luminanz- und        nungsmodus und als Teil der Einrichtung (2) zur
Chrominanzsignal aus dem magnetischen Medi-       Wiedergabe Irn
Wiedergabemodus arbeltet. um (21) zu reproduzieren, um zumindest sines der
Luminanz- und Chrominanzsignale an die     7. Kombination nach elnern der
Anspruche 3 bis 6, Verzogerungseinrichtdrng (9) anzulegen und um   35
wobel das Chrominanzsignal sin Trigersignal In eln zusammengesetztes
Videosignal zumindest        der Codiereinrichtung (15) modullert, urn
dieses teilwelse aus dem Eingangs- und Ausgangssl-       in ein
Niederfrequenzsignal urmzusetzen. gnal der Verz8gerungselnrtchtung (9) zu
erhal- ten, wobel                                     S. Kombination nach
einem der vorhergehenden die Bildsignalverarbeitungselnrichtung (1)  40
AnsprOche, die auSerdem esne Analog/Digital- eine Elnrichtung (10, 48)
enthalt, um das Ein-     Umsetzeinrichtung (8) aufweist, urn das Bildsi-
gangs- und zumindest ein Ausgangssignal der       gnal In digitale Form
umzusetzen, und elne Emn- Verzogerungseinrichtung (9) Im Aufzelchnungs-
richtung (7), urn wahlwelse zur AnaloglDigital- modus zu empfangen, urn
eine Apertur derAbbil-     Umsetzeinrichtung (6) im Aufzekchnungsmodus
dungseinrichtung zu kompensieren; und     45      emn Abtasttaktsignal zu
liefern, das sine Fre- die Wiedergabeeinrichtung ein Kammfil-       quenz
hat, die vier Mal so grog wle die Farbhilfs- terenthilt, das so
ausgestaltet ist, daS es Irn Auf-  trigerfrequenz fat, und Im
Wledergabemodus ein zeichnungsmodus die Verzogerungseinrichtung
Zeittaktsignal von einem Zeittaktgenerator (8). (9) enthalt, um  aus dem
Luminanz- und Chrominanzsignal, die durch Kopfeinrichtung ab-  5o  9.
Kombinatlon nach einem der vorhergehenden getastet werden, wenn sine der
beschrtebenen      AnsprOche, wobei die Bildelnrichtung (4) elne Spuren auf
dern magnettschen Medium abgeta-       CCD (charge coupled device =
ladungsgekoppel- stst wird, alle Obersprechkomponenten zu elimi-   to
Schaltelemenntinrtchtung) aufweost. nieren, die aus Spuren abgetastet
werden, die der einen Spur benachbart sind.           55 RevendIcations 2.
Kombination nach Anspruch 1, wobei die Verzo- gerungseinrichtung eln
Zeilenspeicher (9) Ist.  1. Combinalson en une seule unit6 d'une camera vi-
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111111M dhocomportantunmoyenimagour(4)quiproduit         quence une
porteuse avec ledit signal de lumi- un signal de dispositif Imageur
correspondent A  nanco, o un moyen pourcombiner le signal de lu- un
objetdans un champ devisuallsation de la ca-  minance FM resultantavec
leditsignal de chromi- 



mera, d'un dispositif d'enregistroment ot de re-  nance de portouse situe
dens une bands basso production magnefique (3) intigre A ladite came-   s
au-dessous de la bands de ladite luminance FM. ra video ot d'un appareil
pour tralter (1, 2) un si- w>.    gnal video, comprenant:
5. Combinalson solon la revendication 4, dans la- un moyen de traitement de
signal de dis-    quelle ledit moyen d'enregistrement Inclut un positif
imageur (1) pour traiter lodit signal de dis-  moyen de conversion
enfrequence (18) quifono- positif imageur, incluant un moyen de retard (9)
10  tionne dans lWdit mode enregistrement pour pour retarder le signal de
dispositif Imageur, et un  convertir en frequence led it signal de
chrominan- moyen (1) pour produire un signal de luminance   ce de portouse
selon ladite bands basse. et un signal de chrominance A partir de l'entrie
et de la sortie dudit moyen de retard (9);    6. Combinaison selon la
revendlcation 4 ou 5, dens un moyen (3) fonctionnant dans un mode  15
laquelle ledit moyen de codeur (15) Inclut un enregistroment pour
enregistrer lesdits signaux  moyen qui fonctionne silectivement dens
lesdits de luminance et de chrominance sur un support    modes
enregistrement et reproduction pour co- magnitique (21); et
der rospectivement ledit signal de chrominance un moyen (2) fonctionnant
dens un mode      avec une porteuse presontant une frequence reproduction
pour reproduire lesdits signaux de  20  dans ladite bands basse et avec une
sous- luminance et de chromInance A partir dudit sup-  porteuse couleur
standard de tells sorte quo ledit port magnetique (21), pour appliquer au
molns    moyen de codeur(1 5)joue lerWled'une partiedu- I'un desdits
signaux de luminance et de chromi-  dit moyen de traitement de signal de
dispositif nance audit moyen de retard (9) et pour obtenir  imageur (1)
dens ledit mode enregistrement et un signal vidio composite au moins
partiellement  25  d'une partle dudit moyen (2) de reproduction A partir de
l'entree et de la sortie dudit moyen de  dens ledit mode reproduction.
retard (9), dens laquelle:                           7. Combinaison selon
l'une quelconque des reven- ledit moyen de traitemont de signal de dis-
dications 3 A 6, dens laquelle ledit signal de chro- positif imageur(1)
inclut un moyen (10, 48) qul re-  30  minance module un signal de porteuse
pour une coit l'entree et au moins une sortie dudit moyen  conversIon basse
frequence dens ledit moyen de de retard (9) dens lbdit mode enregistrement
pour  codeur (15). compenser une ouverture dudit moyen imageur; et
8. Combinaison selon l'une quelconque des reven- ledit moyen de
reproduction inclut un  35   dications precedentes, comprenant en outre un
moyen de filtre en peigne reallse de maniere a in-  moyen de conversion
analogique/numerique (6) clureoleditmoyen de retard (9) dens ldit mode re-
pour convertir ledit signal de dispositif imageur production pour eliminer,
des signaux de luml-   sous form. numerique et un moyen (7) pour ap- nance
etde chrominance captes parun moyen de     pliquersilectivement audit moyen
de conversion tete lors du balayage de l'une des pistes enregis-  40
analogique/numirlque (6) dens le mode enregis- tr~es sur ledit support
magnetique, de quelcon-  trement une horloge d'echantillonnage presen- ques
composantes de diaphonie captees depuls     tant une frequence qui vaut
quatre fois une fre- des pistes adjacentos a laditb une pisbt conside-
quence de sous-portouse couleur et dens le reo.
mode reproduction un signal de cadencement 45      provenant d'un
generatbur de cadencement (8). 2. Combinaison selon la revendication 1,
dans la- quells ledit moyen de retard est une memolre de  9. Combinaison
solon l'une quelconque des reven- ligne (9).
dications precedentes, dans laquelle ledit moyen imageur (4) inclut un
dispositif A couplage de 3. Combinalson selon la revendication I ou 2, dens
so  charge. laquelle ledit moyen de traibtment de signal de dispositif
imagourindutun moyen de codeur(15) pour coder ledit signal de chrominance
selon un signal de chrominance de porteuse. 5s 4. Combinalson selon la
revendication 3, dans la- quells ledit moyen denregistrement Inclut un
moyen de modulation FM (17) qui module en fre- 10    


