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plifier and provide that cancellation signal regard- less of the movement
of the gain control switch In Field of the Invention
the video amplifier. The approaches known heretofore to achieve This
invention relates generally to a video cam-   5   black level cancellation
have all had various era and, more particularly, to apparatus for correct-
drawbacks, for example, because the black level ing black level values in a
video camera.          changes relatively slowly it is known to provide a
fixed time delay before performing the black level Description of the
Background                       correction operation. That is, a rather
lengthy time 10  delay is imposed to permit the black level to be- It is
known that all video cameras, regardless  come stabilized before making the
appropriate of the particular type of image pick-up device em-
measurements in order to provide the cancellation ployed, produce a video
signal even when there is  signal. Nevertheless, this has not been totally
suit- no light incident thereon. This video output level  able because the
black level will frequently remain with no incident light Is known as the
black level  15  unstable even after the time delay has elapsed value and
is due to the so-called dark current of   and, thus, correction becomes
inaccurate. In other the photosensitive device. Because such video out-
words, a fixed time delay is not always appropriate put is present in the
absence of any light falling on  because stabilization does not always
occur within the image pick-up device, it is necessary to cali-  the
predetermined time or it might occur quite rate the video camera by
providing some cancel-  20 rapidly and the delay time slows down the
process. ling signal to cancel out the dark current present in
Furthermore, the transfer characteristic of the video that individual
camera. This is necessary, of       signal processing circuit is generally
a complex course, because otherwise there would be a video    nonlinear
characteristic and a complete black level signal output level even though
no light was being  cancellation cannot be obtained by one single can-
detected. Furthermore, because it is known that the   25  cellation and
several black level corrections must video output level will vary in
relation to changes in  be made through switching of the gain of the video
the ambient temperature and fluctuations in the     amplifier until a
converged state is reached. Obvi- bias current, for example, system
calibration and/or  ously, this kind of calibration or correction proce-
black level cancellation must be carried out periodi-  dure requires a long
time. In addition, the nonlinear cally. Also, if black level cancellation
has been   30  characteristic of the video signal processor typi- performed
incompletely in the case of a color video  cally employs a dead zone, and
the proper black camera of the multi-tube or multiple device kind,   level
cancellation signal cannot be obtained in then the black balance of the
camera will be dis-   close proximity to the real black level because of
turbed. Also, drift In the video amplifier and in the  this dead zone and,
thus, black level cancellation Is video processor, which are a part of the
video   35  incomplete. camera circuitry, will lead to variations in the
black level and/or disturbance of the black balance. Thus,  OBJECTS AND
SUMMARY OF THE INVENTION it is necessary to perform a detection operation
to arn whether or not the black level cancellation        Accordingly, it
is an object of the present in- has been completely performed at the final,
output  40  vention to provide apparatus for cancelling black stage of the
video signal processing system.        level output in a video camera that
can eliminate The video signal processing circuit typically  the
above-noted defects inherent in the prior art. employed with this kind of
video camera includes a     Another object of the present invention is to
video amplifier that has a gain which is switchable  provide a black level
correction circuit that can between two levels according to the degree of
45  provide black level cancellation having higher accu- brightness of the
subject being picked up. This    racy and with a quicker processing speed
than introduces a further problem in black level cancel-  such systems
known heretofore. ling because the black level of the output amplifier  In
accordance with an aspect of the present may vary upon the switching of the
gain. Therefore,  invention, a black level correction circuit for a video
only if there is no change in black level when the   50  camera is provided
and is useful with a video gain is switched from one level to the other can
it  amplifier that has a gain switchable between two be determined that
virtually complete black level  known levels. When the lens of the camera
Is cancellation has taken place. From JP-A-59178080  closed to eliminate
any incident light, a correction it is known to shut the external light by
a shutter  signal is provided for the video amplifier that can and to
subtract the two gain valves resulting in a   55  correct for the black
level values of the amplifier black level cancellation signal. The known
systems  both before and after the gain of the video amplifier of this kind
all simply make one black level can-   has been switched. A decision making
circuit is cellation measurement relative to the video am-     provided to
compare two black level values that are 



2    3                 EP 0 240 937 B1                   4 obtained at time
points with a predetermined time     In the emboodiment of the black level
correction interval therebetween, when there is no incident  system as
shown in Fig. 1, the video camera is a light in order to determine that the
black level  color video camera of the three-tube kind employ- correcting
signal has been stabilized by detecting  ing three image pick-up tubes or,
alternatively, em- that there is no change between the two black level   5
ploying three, solid-state, image pick-up devices. values. Similarly, the
inventive correction circuit  The light reflected from the image is passed
provides that the correction signal is based upon  through a suitable lens
system 1 of the conven- the difference between the black level values ob-
tional kind that includes an iris or adjustable ap- tained using the
detection circuit both before and  erture as is well known. The light
passing through after the gain of the video amplifier has been   10  the
lens system 1 is then separated optically into changed In order to decrease
any difference in the  colors by a prism 2 and Is Incident upon the black
levels at the various amplifier settings. The  photosensitive surfaces of
the image pick-up de- black level correction circuit also includes a
looping  vices 3R, 3G, and 3B, which correspond to the system included in
the detection and decision mak-  colors red, green, and blue, respectively.
Although ing circuits in order to converge the black level  is  this
embodiment involves a color video camera, the correction value so that the
detection of the black  present invention applies equally to a black and
level difference and delivery of the correction value  white video system.
The outputs from the image are repeated for each switching of the amplifier
pick-up devices are then passed through a series gain.
of amplifiers and video processors that are pro- According to another
aspect of the present  20  vided for each specific color. For example, the
invention provision is made to provide clip detec-  signal produced by
green image pick-up device 3G tion to detect that the corrected black level
is  is fed through a pre-preamplifier 4, a pre-amplifier beneath the black
clip level of the video amplifier.  5, a video amplifier 6, and a video
amplifier 7, Such clip detection circuit provides for the com-  whose
output is then fed to an encoder 8. It is parison of the correction value
with a predeter-  25  understood that a similar series circuit is provided
mined reference value and then following such     for the red image pick-up
device 3R and for the comparison to cause the fixed value of the output
blue image pick-up device 3B. Video amplifier 6 is to be utilized in place
of the calculated correction  of the kind that is switchable between at
least two value and then the above-mentioned looping circuit  known gain
levels. Thus, encoder 8 will have three to be operated again.
30  inputs fed thereto corresponding to the three out- The invention is as
set out in the claims.        puts from the three image pick-up devices 3R,
3G, The above and other objects, features, and     3B, respectively.
Encoder 8 is simply a converter advantages of the present invention will
become   that converts the video signal into the NTSC sys- apparent from
the following detailed description of  tem, for example, and provides the
video output to the illustrative embodiments thereof to be read in  35  the
user device. conjunction with the accompanying drawings.           Fig. 2
is intended to represent the recognized phenomenon that the black level
output of each BRIEF DESCRIPTION OF THE DRAWINGS                 color
system  of the video processing circuit 7, under the conditions that there
is no incident light, Fig. 1 is a block diagram of a black level correc-
40  will vary depending upon ambient temperature, tion circuit for use with
a video camera accord-  changes in bias current, and the like. This
variation ing to an embodiment of the.present invention:  in black level
output is represented as id in Fig. 2 Fig. 2 is a waveform representing the
black level  and it is this variation that is cancelled by the output of a
video camera;                       present invention. Fig. 3 is a waveform
illustrating a change in  45  Referring back to Fig. 1, and assuming that
an black level based upon corresponding changes    automatic black level
setting switch (not shown) in video amplifier gain;
mounted on the camera has been actuated, a lens Fig. 4 Is a flow chart
representing a process   close command will be produced by a controller
performed by the apparatus of Fig. 1 in effecting  12, which in this
embodiment is a microcomputer. coarse correction of the black level
according to  50  This lens close command is fed to the lens system the
present invention; and                      1 to close the iris or aperture
thereof to establish Fig. 5 is a flow chart representing a process for  the
condition under which no light is incident upon performing fine correction
of the black level ac-  the photosensitive devices. In this condition; the
cording to the present invention.               black level output of the
video processing circuit 7 



5 is fed through a sample and hold circuit 9 to an DETAILED DESCRIPTION OF
PREFERRED EM-             amplifier 10. Sample and hold circuit 9 is gated
BODIMENT                                          based on a gating signal
corresponding to 70% of the center of the screen, for example, and this
gate 3    5                 EP 0 240 937 B1                     6 signal is
generated by shaping a horizontal sync   ing to the gain being ON and OFF,
respectively, signal that is available in the horizontal synchro-  are
represented by Von and Voff then: nization portion of the video camera.
Such aveform shaping may be achieved utilizing mon- ostable
multi-vibrators. The output of amplifier 10   5           [err] represents
the extracted black level signal and is fed to one input of a comparator
11, whose output                         [err] is fed to the microcomputer
12. One digital output signal of microcomputer 12 is fed through a digital-
to-analog (D/A) converter 13 whose output is the   10  It is the difference
value necessary to converge this cancellation output and is also fed back
to the     expression to zero that can be used for cancelling other input
of comparator 11. The combination of    the black level variation. elements
formed by comparator 11, microcomputer        In actuality, video
processing circuit 7 has a 12, and D/A converter 13 operates as an
analog-to-  nonlinear response characteristic and, therefore, digital
converter that converts the input to micro-  is  complete black level
cancelling cannot be achieved computer 12 to a digital quantity.
by only a one-time correction and detections of the Another function of
microcomputer 12 is to      black level difference and corrections based
there- provide the gain ON/OFF command to video am-        on must be
repeated until the absolute value of the olifier 6, whereby in this
particular embodiment the  difference between Von - Voff is less than or
equal Gain of amplifier 6 is switched between 0dB and   20  to a fixed
limit which in this embodiment is one bit. 9dB. Thus, the switchable gain
amplifier permits    This one bit is, of course, the least significant bit
the above-described detection of the black level    (LSB) and in this
system the control signal word is values being performed for each of the
video am-    selected as having eight bits. This difference signal plifier
gains. Microcomputer 12 calculates the cor-  will be described hereinbelow,
however, it is noted rection amount necessary to eliminate the differ-  25
that in the practical embodiments of systems of ence between the black
levels at the different gains  this kind, the difference value that is
calculated and for the three colors and can produce such correc-   used to
generate the control signal, which is ac- tion amount in the form of a
correction signal ic fed  tually fed to the video amplifier 6 is somewhat
through D/A converter 13 and a multiplexer-type     different than the
actual eight bit difference value. circuit 14 fed to the video amplifier 6
for each of  30  In this embodiment both the calculated difference the
three cloor systems. Thus, the red output and  and the actual control
signal can have eight bits. blue output from multiplexer 14 is fed to the
red      Figs. 4 and 5 are flow charts representing the and blue variable
amplifier (not shown).            processing and method steps that are
undergone In regard to multiplexer 14, which receives the  in achieving the
above-described black level cor- correction signal from D/A converter 13,
this circuit  36  rection, as might take place in the microcomputer
operates similar to a sample and hold circuit and is  12. under control of
a control signal that simply com-   The coarse correction is performed
first and, mands or Informs the multiplexer which of the      thus, as
shown in Fig. 4, once a black level correc- rious colors has been selected
to have its black  tion has been determined to take place by the level
controlled; such control signal might be pro-  40  actuation of a switch,
for example, the gain in- duced by a mode control switch. Thus, the control
crease of video amplifier 6 is turned OFF by a signal ic is the signal fed
to multiplexer 14, so that  signal on line 15 fed to video amplifier 6 and
then a the output of D/A converter 13 is connected to the  command is
issued on line 16 to close the iris of video amplifier of the red channel
and this voltage  lens system  1. Then, after waiting a short time for the
red channel from D/A converter 13 will be   45  period corresponding to
three video fields, the ac- held as an output by multiplexer 14 even after
tual black level signal is taken into microcomputer multiplexer 14 changes
the connection condition so  12 as DATA 1 and, after waiting another three
that the output of D/A converter 13 is connected to  video field period,
the black level signal is again video amplifier 6 for the green channel,
for exam-  taken into microcomputer 12 as DATA 2. Then in a pie. Similarly,
that output is then held during the   50  decisional step, it is determined
whether or not 



time that the blue channel is then corrected.       DATA 1 = DATA 2 and if
they are equal it is Referring to Fig. 3, the black level in the con-
determined that the black level is in a stabilized dition when no light is
incident upon the photosen-  state and DATA 2 is then stored as the offset
value sitive surfaces and when the video amplifier gain  (OFFSET). In the
event that DATA 1 does not equal increase is held OFF (0dB) is represented
by the   55   DATA 2 then the process returns to step 3 and VO and when the
gain increase is turned ON (9dB)    similar comparisons are repeated,
provided that is represented as kV0. Then, if the values taken or  such
loop iterations have not exceeded a predeter- fed into microcomputer 12 at
the times correspond-  mined time, for example, 30 video field intervals. 4
7                EP 0 240 937 B1                   8 Thus, if the state in
which DATA 1 equals DATA 2  sixteen, and when the count being counted down
has not been reached after the loop has been      becomes zero, that is,
the loop has been repeated repeated approximately ten times, an error
indica-  for sixteen times, an error condition is indicated. tion is
raised. By determining whether or not the    If the switching of the gain
in the loop the first black level is in a completely stabilized state, as
5   time was 0dB to 9dB then for the second time the described above the
detection accuracy provided  switching of the loop becomes 9dB to 0dB, as
by the present invention becomes higher and a     apparent from the
above-description, that is, the correct black level signal can be detected
quicker  difference value [err] is calculated each time the than in the
conventional method in which the black  switching between 0dB and 9dB is
made for the level is considered simply to have been stabilized   10
correction of the black level. Therefore, the con- after waiting a
predetermined period of time, which  verging speed can be as high as two
times as fast typically is far greater than the six video fields  as that
of systems known heretofore. involved in the instant embodiment.
Assuming that the coarse correction has oc- Upon storing DATA 2 as the
offset value, the   curred and the difference is less than one bit (LSB)
process advances to [err]  and In order to switch the   15  then the fine
correction process as shown in Fig. 5 gain of the video amplifier 6 It is
determined wheth-  takes place. More specifically, the first step in the er
or not the gain at that time is 0dB and, If so, the  fine or precision
correction operation is to set the gain is then increased to the 9dB level
correspond-  number of times for taking in the data for the ing to the gain
increase being ON. If the gain is  averaging calculation, which for example
might be already set at 9dB then the preceding steps, were  20  two times
and then the number of loops is also set conducted with that gain and then
the gain would   which for example may be sixteen. Then, the direc- be
switched back to 0dB, that is, the gain increase  tion of the current
control, that Is, the sign of the would be switched OFF. In any event,
after the    correction value ic is determined and the data appropriate
gain increase switching has occurred, a  amendment is made so that the
control voltage, similar data detecting procedure in accordance with  25
which in effect is the correction value ic, may be the above-described
method at [err] is followed and  corrected in the reverse direction by
adding a bit or then the stabilized black level value is taken into
subtracting a bit. At such time, it Is also determined the microcomputer 12
as DATA 3.                   to check for so-called overflow or underflow
and if The processing then advances to [err] and the     any such overflow
or underflow is found then an difference [err]between the data before and
after the   30  error flag is set. Overflow or underflow in this switching
of the gain, which correspond to OFFSET  context means that the black level
can not be and DATA 3 is calculated. At such time, the ori-   adjusted
unless some condition of the circuit is entation of the difference is
determined according  changed. These circumstances occur only rarely to the
current gain value, that is, the data received  but, nevertheless, this
checking step is provided as at 9dB is always subtracted from the data pro-
35  a safety factor. More particularly, let is be assumed duced at 0dB.
Thus, If the current gain is 9dB then  that in the coarse adjustment
process the control the data at 9dB after the gain switching (DATA 3) is
signal value becomes 255, that is, all ones, and subtracted from the data
at 0dB before the switch-  then in the fine adjustment process another one
ing (OFFSET). Conversely, if the current gain is  must be added to the
control signal, the control 0dB then the data at 9dB before the switching
40  signal would ultimately become all zeros, and this (OFFSET) is
subtracted from the data at 0dB after  is an overflow condition indicating
an error. Assum- the switching DATA 3.                            ing in
this example that no overflow condition is If the absolute value of [err]
becomes one bit or  present, the amended correction value is output zero as
mentioned above, it is regarded to have  from the video processor and the
obtained black converged and the sequence advances to the next  45  level
is taken in as DATA 1. Next, the gain of video step for precision or fine
correction. Nevertheless,  amplifier 6 is switched and the next black level



because the converged state is typically not      data is taken in as DATA
2. Thereafter, the above- reached in.one iteration, the value [err] is
supplied as  described amendment by adding or subtracting the correction
value ic as described in Fig. 1 to the  one bit is repeated until the
result of the calculation video amplifier 6 through D/A converter 13 and
50  (DATA 1 - DATA 2) changes the polarity of its sign. multiplexer circuit
14. Then, the sequence returns  More specifically, if the polarity remains
the same, to 3 and the process for detecting the black levels  the gain
will be restored and the correction voltage before the switching of the
gain, the calculation of  data is provided with another amendment of plus
or the diffierence, and the delivery of the correction  minus one bit
within the limits of the number of the value until the absolute value of
the difference is  55  loop times, as set at the beginning of the process.
less than or equal to one bit, is repeated. The   On the other hand, if the
polarity does change this maximum number of iterations for the conversion
indicates that the target point for establishing DATA loops to be repeated
in this embodiment is set to  1 = DATA 2 has been passed and, thus, DATA 2
5    9                 EP 0 240 937 B1                    10 at that time
will be stored in the memory. There-      plied with the output of said
video signal am- after, the gain is restored and similar operations are
plifying means (6) for processing the same, repeated in order to obtain a
plurality of DATA 2      said video signal processing means (7) includ- -
values for the averaging calculation. When the         ing a black-level
clip circuit for clipping a number of times for inputting data for the
averaging   5  black-level signal below a predtermined level, calculation
has been reached, the averaging cal-       control means (12) for
controlling said image culation takes place based on this number of DATA
pick-up means (1, 2, 3R, 3G 3B) such that no 2 values that have been stored
in the memory and       light enters said image pick-up means (1, 2, the
result is fixed in the memory, as the final        3R, 3G, 3B) in a
black-level correcting mode; control data.
10      detecting means (9, 10) for detecting the level As described above,
video processing circuit 7      of the output of said video signal
processing typically has a nonlinear transfer characteristic and  means (7)
when no light enters said image such transfer characteristic is the
so-called linear   pick-up means; clip. This means that a signal clip is
provided in the  said black-level correcting circuit being char- vicinity
of the real black level, so that the circuit will  15  acterized by: not be
responsive to noise. Thus, there is present a   means (11, 12, 13) for
judging whether a dif- dead zone in the input/output characteristic of vid-
ference between the outputs of said detecting eo processing circuit 7. If,
when the lens has been    means (9, 10) detected at two time points with
closed, the corrected black level falls within the     a predetermined
interval of time therebetween ad zone the output of the video processing
cir-  20  is below a threshold value and determining cuit will not change
if the correction value is pro-    therefrom whether the black level is
stabilized; vided with increases or decreases of one bit in the
correcting means (13, 14) for generating a fine or precision correction
process. Therefore, the   correcting signal upon a change in said stabi-
black level will not produce any difference even if    lized black levels
before and after switching the gain is switched. This condition, that is,
the   25  the gain of said video signal amplifying means falling within the
linear clip, can be detected by     (6) and for supplying said correcting
signal to checking whether the number of executed amend-         said video
signal amplifying means (6) for de- ment loops exceeds the preset number,
which in         creasing said change; the above example was sixteen. If
this is detected,    means (12) for converging said correcting sig- it is
determined whether the control voltage (ic)  30  nal by repeatedly
operating said detecting exceeds a reference value such as, in hexadecimal
means (9, 10), said means (11, 12, 13) for notation digital data
represented by [err] that cor-    judging, and said correcting means (13,
14); responds to the clip level and, if it is over that     and value, it
is determined that the black level is caught  clip detecting means for
detecting that the in the linear clip and the control voltage is lowered
35  corrected black level is below the predeter- to 2.5 volts, which
corresponds to [err] in hex-         mined level by comparing said
correcting sig- adecimal notation. Since the black level is thereby    nal
and a predetermined reference level and set higher, the procedure from 3 in
Fig. 4 is then     for causing a fixed value of the black-level commenced
over again. Note that in the present         signal to be output instead of
the correcting control system the black level tends upwardly if the   40
signal and said converging means to be op- correction value or control
voltage ic Is lowered. In  erated again. addition, when the control voltage
is below a refer- 



ence value, and the variance output can not be    2. Black-level correcting
circuit according to claim obtained through the plus or minus amending of
1, characterized in that said converging means the data, then the variance
is disposed of as an   45  (12) averages the plural correcting signals to
error.                                                 generate the final
correcting signal. Claims
Black-level correcting circuit according to claim 1 or 2, characterized in
that said detecting 1. A black-level correcting circuit for a video cam-
50  means (9, 10) includes a sampling and hold era having image pick-up
means (1, 2, 3R, 3G,       circuit (9) for sampling the output of said
video 3B) for generating a video signal correspond-       signal processing
means (7) and analog-to- ing to an image, video signal amplifying means
digital converting circuit for converting the (6) for amplifying the video
signal from said      sampled and held signal to a digital signal. image
pick-up means (1, 2, 3R,3G, 3B), the   55 gain of said video signal
amplifier means (6)   4. Black-level correcting circuit according to any
being switchable between at least two values        one of claims 1 to 3,
characterized in that said and video signal processing means (7) sup-
means (12) for converging includes means for 6    9                 EP 0
240 931 B1                   10 *   C   L  M   S   * at that time will be
stored in the memory. There-       plied with the output of said video
signal am- after the gain is restored and similar operations are  plifying
means (6) for processing the same, repeated in order to obtain a plurality
of DATA 2       said video signal processing means (7) includ- values for
the averaging calculation. When the         ing a black-level clip circuit
for clipping a umber of times for inputting data for the averaging    5
black-level signal below a predtermined level, calculation has been
reached, the averaging cal-        control means (12) for controlling said
image culation takes place based on this number of DATA       pick-up means
(1, 2, 3R, 3G, 3B) such that no 2 values that have been stored in the
memory and       light enters said image pick-up means (1, 2, the result is
fixed in the memory, as the final         3R, 3G, 3B) in a black-level
correcting mode; control data.                                  10
detecting means (9, 10) for detecting the level As described above, video
processing circuit 7       of the output of said video signal processing
typically has a nonlinear transfer characteristic and   means (7) when no
light enters said image such transfer characteristic is the so-called
linear    pick-up means; clip. This means that a signal clip is provided in
the  said black-level correcting circuit being char- vicinity of the real
black level, so that the circuit will  is  acterized by: not be responsive
to noise. Thus, there is present a    means (11, 12, 13) for judging
whether a dif- dead zone in the input/output characteristic of vid-
ference between the outputs of said detecting eo processing circuit 7. If,
when the lens has been     means (9, 10) detected at two time points with
closed, the corrected black level falls within the      a predetermined
interval of time therebetween ead zone the output of the video processing
cir-  20  is below a threshold value and determining cuit will not change
if the correction value is pro-    therefrom whether the black level is
stabilized; vided with increases or decreases of one bit in the
correcting means (13, 14) for generating a fine or precision correction
process. Therefore, the    correcting signal upon a change in said stabi-
black level will not produce any difference even if     lized black levels
before and after switching the gain is switched. This condition, that is,
the   25  the gain of said video signal amplifying means falling within the
linear clip, can be detected by      (6) and for supplying said correcting
signal to checking whether the number of executed amend-          said
video signal amplifying means (6) for de- ment loops exceeds the preset
number, which in          creasing said change; the above example was
sixteen. If this is detected,     means (12) for converging said correcting
sig- it is determined whether the control voltage (ic)  30   nal by
repeatedly operating said detecting exceeds a reference value such as, in
hexadecimal       means (9, 10), said means (11, 12, 13) for notation,
digital data represented by COH that cor-    judging, and said correcting
means (13, 14); responds to the clip level and, if it is over that      and
value, it is determined that the black level is caught  clip detecting
means for detecting that the in the linear clip and the control voltage is
lowered   35  corrected black level is below the predeter- to 2.5 volts,
which corresponds to [err] in hex-          mined level by comparing said
correcting sig- adecimal notation. Since the black level is thereby     nal
and a predetermined reference level and set higher, the procedure from 3 in
Fig. 4 is then      for causing a fixed value of the black-level 



commenced over again. Note that in the present          signal to be output
instead of the correcting control system the black level tends upwardly if
the   40  signal and said converging means to be op- correction value or
control voltage ic is lowered. In   erated again. addition, when the
control voltage is below a refer- ence value, and the variance output can
not be   2. Black-level correcting circuit according to claim obtained
through the plus or minus amending of          1, characterized in that
said converging means the data, then the variance is disposed of as an   45
(12) averages the plural correcting signals to error.
generate the final correcting signal. Claims
3.  Black-level correcting circuit according to claim 1 or 2, characterized
in that said detecting 1. A black-level correcting circuit for a video cam-
so  means (9, 10) includes a sampling and hold era having image pick-up
means (1, 2, 3R, 3G,       circuit (9) for sampling the output of said
video 3B) for generating a video signal correspond-       signal processing
means (7) and analog-to- ing to an image, video signal amplifying means
digital converting circuit for converting the (6) for amplifying the video
signal from said       sampled and held signal to a digital signal. image
pick-up means (1, 2, 3R, 3G, 3B), the   55 gain of said video signal
amplifier means (6)    4. Black-level correcting circuit according to any
being switchable between at least two values        one of claims 1 to 3,
characterized in that said and video signal processing means (7) sup-
means (12) for converging includes means for 6    11                 EP 0
240 937 B1                    12   *   C   L  M  S   * detecting the
polarity of the correcting signal     recting signal, and performing said
step of and means for amending the correcting signal        converging once
again. by a predetermined amount in a polarity op- posite to the detected
polarity.                7. A method of correcting a black-level signal 5
according to claim 6, characterized in that said 5. Black-level correcting
circuit according to claim   step of converging includes averaging the plu-
4, characterized by further comprising means        ral correcting signals
to generate the final cor- for determining whether said correcting signal
recting signal. after having been corrected in a direction op- posite to
its detected polarity exceeds a pre-  10  8  A method of correcting a
black-level signal determined system level and setting an error
according to claim 6 or 7, characterized in that signal upon said level
being exceeded.              said step of detecting includes sampling the
output of said video signal processor (7) and 6. A method of correcting a
black-level signal in a    converting the sampled signal to a digital sig-
video camera having image pick-up means (1,  15     nal. 2, 3R, 3G, 3B) for
generating a video signal corresponding to an image, a video signal am-
9. A method of correcting a black-level signal plifier (6) for amplifying
the video signal from    according to any one of claims 6 to 8, char- the
image pick-up means (1, 2, 3R, 3G, 3B)          acterized in that said step
of converging in- the gain of said video signal amplifier (6) being   20
cludes detecting the polarity of the correcting switchable between at least
two levels, and a       signal and amending the correcting signal by a
video signal processor (7) supplied with the        predetermined amount in
a polarity opposite to output of said video signal amplifier (6) for
the detected polarity. processing the same, said video signal proces- sor
(7) including a black-level clip circuit for  25  10. A method of
correcting a black-level signal clipping  the  black-level signal below  a
according to claim 9, characterized by further predetermind level,
comprising the step of determining whether controlling the image pick-up
means (1, 2, 3R,      said correcting signal after having been cor- 3G, 3B)
such that no light enters therein to       rected in a direction opposite
to its detected place the video camera in a black-level cor-  30
polarity exceeds a predetermined system level recting mode;
and setting an error signal upon said level detecting the level of the
output of the video      being exceeded. signal processor (7) when no light
enters the video image pick-up means (1, 2, 3R, 3G, 3B);   Revendications
the method for correcting a black-level signal  35 



being characterized by the steps of:            1. Circuit de correction du
niveau du noir pour judging whether a difference between the out-       une
cam6ra video comportant un moyen de put of the video signal processor (7)
detected      prise d'image (1, 2, 3R, 3V, 3B) pour genrer at two time
points with a predetermined inter-       un signal vid6o correspondent &
une Image, un val of time therebetween is below a threshold  40   moyen
d'amplification de signal video (6) pour value and determining therefrom
whether the         amplifier le signal vid6o en provenance desdits black
level has been stabilized;                    moyens de prise d'image (1,
2, 3R, 3V, 3B), le generating a correcting signal upon a change       gain
dudit moyen d'amplification de signal vi- in said stabilized black levels
before and after    d6o (6) pouvant 6tre commute entre au moins the
switching of the gain of video signal am-   45  deux valeurs et un moyen de
traitement de plifier (6) and supplying said correcting signal    signal
video (7) se voyant appliquer la sortie to the video signal amplifier (6)
to decrease       dudit moyen d'amplification de signal video (6) said
change;                                        pour la traiter, ledit moyen
de traitement de converging said correcting signal by repeat-        signal
vid6o (7) incluant un circuit d'4cretage edly performing said detecting
operations, said  50  de niveau du noir pour 6creter un signal de judging
operation, and said generation of a         niveau du noir au-dessous d'un
niveau pr6d6- correcting signal; and                             termin6,
detecting a clip condition by determining that         un moyen de commande
(12) pour com- the corrected black-level signal is below the       mander
ledit moyen de prise damage (1, 2, predetermined level and comparing said
cor-  55     3R1, 3V, 3B) de telle sorte qu'aucune lum ire recting signal
and a predetermined reference        ne pdnbtre dans ledit moyen de prise
d'image level and causing a fixed value of the black-       (1, 2, 3R, 3V,
3B) dans un mode de correction level signal to be output in place of the
cor-      du niveau du noir; 7    13                EP 0 240 937 B1
14 *    C   L  M   S    * un moyen de d6tection (9, 10) poUir d6tec-
polarit du signal de correction et un moyen ter le niveau de la sortie
dudit moyen de          pour amender le signal de correction d'une
traitement de signal video (7) lorsqu'aucune       valeur pred~tormin~e
selon une polarit6 oppo- lumibre ne penetre dans ledit moyen de prise
see a la polarite detect6e. d'image ; ledit circuit de correction du niveau
6 du noir etant caracterise par:                 5. Circuit de correction
du niveau du noir selon la un moyen (11, 12, 13) pour apprecier si
revendication 4, caract6rise en ce qu'il corn- oui ou non une difference
entre les sorties       prend en outre un moyen pour determiner si dudit
moyen de d6tection (9, 10) d6tect6es en     oui ou non ledit signal de
correction, apres deux points temporels separes par un interval-  1O  avoir
ete corrige selon un sons oppos6 a sa le temporel pred6termin6 est
au-dessous d'une     polarite detect6e, excbde un niveau systbme valeur de
seull et pour determiner a partir de     predetermnin6 et pour regler un
signal d'erreur cette appreciation si oul ou non le niveau du     suite
audit depassement de niveau. noir est stabillse; un moyen de correction
(13, 14) pour ge-  15  6. Proc~de de correction d'un signal du niveau n6rer
un signal de correction suite a une modi-   du noir dans une camera vid6o
comportant un fication desdits niveaux du noir stabllses avant   moyen de
prise d'image (1, 2, 3R, 3V, 3B) et aprbs la commutation du gain dudit
moyen        pour gen6rer un signal vid6o correspondant a d'amplification
de signal video (6) et pour ap-   une image, un amplificateur de signal
vid6o (6) <,  pliquer ledit signal de correction audit moyen   20  pour
amplifier le signal video en provenance d'amplification de signal video (6)
pour dini-    du moyen de prise d'image (1, 2. 3R, 3V, 3B), nuer ladite
modification;                         le gain dudit amplificateur de signal
video (6) un moyen (12) pour faire converger ledit       pouvant etre
commutd entre au moins deux signal de correction en actionnant de maniere
niveaux, et un processeur de signal vid6o (7) r6pet6e ledit moyen de
d6tection (9, 10), ledit  25  qui se voit appliquer la sortie dudit
amplifica- moy.on (11, 12, 13) d'appr~ciation et ledit       tour de signal
vid6o (6) pour la traiter, ledit moyen de correction (13, 14); et
processeur de signal video (7) incluant un cir- un moyen de d6tection
d'ecretage pour          cuit d'ecretage du niveau du noir pour 6creter
d6tecter quo le niveau du noir corrig6 est au-    le signal du niveau du
noir au-dessous d'un dessous du niveau pred6termine en comparant  30
niveau pred6termin6 ; comprenant les etapes 



ledit signal de correction a un niveau de refe-   de rence predetermin6,
pour provoquer l'emission         commando du moyen de prise d'image (1, on
sortie d'une valeur fixe du signal du niveau   2, 3R, 3V, 3B) de telle
sorte qu'aucune lumiere du noir on lieu et place du signal de correction
no p6nbtre dedans afin de placer la camera et pour provoquer l'actionnement
h nouveau   35   video dans un mode de correction du niveau dudit moyen de
convergence                        du noir; d6tection du niveau de la
sortie du proces- 2. Circuit de correction du niveau du noir selon la
sour de signal vid6o (7) lorsqu'aucune lumiere revendication 1, caracterise
en ce que ledit      ne penbtre dans le moyen de prise d'image moyen  de
convergence  (12) effectue la  4o       video (1, 2, 3R, 3V, 3B); le
proc6de de correc- moyenne de la pluralite de signaux de correc-     tion
d'un signal du niveau du noir.*etant carac- tion afin de g6n6rer le signal
de correction      terise par les etapes de: final.
appreciation de si oui ou non une differen- ce entre. Ia sortie du
processeur de signal 3. Circuit de correction du niveau du noir selon la
45  video (7) detect6e en deux points temporels revendication 1 ou 2,
caract6rise en co que       s6pares par un intervalle temporel pred6termi-
ledit moyen de d6tection (9, 10) inclut un cir-   n6 se situe au-dessous
d'une valeur de souil et cuit 6chantillonneurlbloqueur (9) pour echantil-
determination a partir de cette appreciation de lonner la sortie dudit
moyen de traitement de     si oui ou non le niveau du noir a 6te stabilise;
signal video (7) et un circuit de conversion   50     g6neration d'un
signal de correction suite analogique/numerique pour convertir le signal
A une modification dans lesdits niveaux du noir echantillonne et bloqu6 en
un signal numeri-      stabilis6 avant et apres la commutation du gain que.
de l'amplificateur de signal vid6o (6) et appli- cation dudit signal de
correction a l'amplifica- 4. Circuit. de correction du niveau du noir selon
55  tour de signal video (6) afin de diminuer ladite l'une quelconque des
revendications 1 & 3,        modification; caracterise en ce quo ledit
moyen (12) de             convergence dudit signal de correction en
convergence inclut un moyen pour d6tecter la      effectuant de manibre
r6p6t6e lesdites opera- 8    15                 EP 0 240 937 B1
16 *    C   L   M   S    * tions de d6tection, ladite operation d'appr6cia-
richtung (6) zwischen wenigstens zwei Werten tion et ladite g6n6ration d'un
signal de correc-    umschaltbar ist, tion; et
mit einer mit dem  Ausgangssignal der d6tection d'une condition d'6cretage
en         Videosignal-Verstarkereinrichtung  (6) gespei- -"--'
determinant que le signal du niveau du noir   5   sten
Videosignal-Verarbeitungseinrichtung (7) corrig6 so situe au-dessous du
niveau pr6de-        zur Verarbeitung des Videosignals, wobei die- termin4,
en comparant ledit signal de correc-       se
Videosignal-Verarbeltungseinrichtung  (7) tion a un niveau de r6f~rence
pr6d~termin6, en      elne Schwarzwert-Begrenzerschaltung zur Be-
provoquant l'mission en sortie d'une valour        grenzung eines
Schwarzwertsignals unterhalb fixe du signal du niveau du noir en lieu et
10     eines vorbestimmten Pogels aufweist, place du signal de correction
et en effectuant         mit einer Steuerelnrichtung (12) zur Steue- ladite
etape de convergence a nouveau.              rung der
Bildaufnahmeeinrichtung (1, 2, 3R, 3G, 3B) in der Weise, daB in einem 7.
Proc~d6 de correction d'un signal du niveau
Schwarzwort-Korrekturmodus kein Licht auf sie du noir selon la
revendication 6, caract6ris6 en   is  auftrifft, ce que ladite 6tape de
convergence inclut le           sowie mit einer Detektoreinrichtung (9, 10)
calcul de la moyenne de plusieurs signaux de        zur Erfassung des
Pegels des Ausgangssi- correction afin de g6nerer le signal de correc-
gnals der Videosignal-Verarbeitungseinrichtung tion final.
(7), wenn kein Licht auf die Bildaufnahmeein- 20      richtung (1,2, 3R,
3G, 3B) auftrifft, &  Proc6de de correction d'un signal du niveau
gekennzelchnet durch, du noir selon la revendication 6 ou 7, caractlri-
eine Bewertungseinrichtung (11, 12, 13) so on co quo ladite etape de
d6tection inclut       zum Entscheiden, ob die Differenz zwischen
l6chantillonnage de la sortie dudit processeur      den in zwei Zeitpunkten
mit einem  vorbe- de signal vid6o (7) et la conversion du signal  25
stimmten zeitlichen Abstand erfa~ten Aus- 



echantillonn6 on un signal num~rique.               gangssignalen der
Detektoreinrichtung (9, 10) unterhalb eines Schwellwerts liegt, und daraus
9. Proc6d6 de correction d'un signal du niveau         abzuleiten, ob der
Schwarzwort stabilisiert ist, du noir selon l'une quelconque des revendica-
eine Korrektureinrichtung (13, 14) zur Er- tions 6 a 8, caracterise en ce
quo ledit moyen   3o  zeugung eines Korrektursignals bei elner An- (12) de
convergence inclut un moyen pour           derung in den stabilislorten
Schwarzwerten vor detecter la polarite du signal de correction et     und
nach dem Umschalten des Verst~rkungs- un moyen pour amender le signal de
correc-          grads der Vidoosignal-Verstarkereinrichtung (6) tion d'une
valour pr~d6terminee selon une po-       und zur Zuf~hrung dieses
Korrektursignals zu larite opposee & la polarite d~tect~e.     35       der
Videosignal-Verstdrkereinrichtung (6), um die genannte Anderung zu
verringem, 10. Procede de correction d'un signal du niveau            eine
Einrichtung (12), die durch wiederhol- du noir selon la revendication 9,
caracterise en    tes Betatigen der Detektoreinrichtung (9, 10), ce qu'il
comprend en outre un moyen pour            der Bewertungsoinrichtung (11,
12, 13) und der dtetrminer si oul ou non ledit signal de correc-  40
Korrektureinrichtung (13, 14) ein Konvergieren tion, apres avoir 6t6
corrig6 selon un sons         des Korrektursignals bewirkt, oppos6 a sa
polarite d~tect6e, excede un ni-           und eine
Begrenzungs-Detektoreinrichtung, veau systeme pr6determin6 et pour rg lor
un         die durch Vergleichen des Korrektursignals mit signal d'erreur
suite audit d6passement de ni-      elnem vorbestimmten Referenzsignal
feststelit, veau.                                      45       wann der
korrigierte Schwarzwert unter dem vorbestimmten Pegel liegt, und dann die
Aus- PatentansprUche                                        gabe eines
festen Werts des Schwarzwertsi- gnals anstelle des Korrektursignals und das
1. Schwarzwert-Korrekturschaltung fOr eine Vi-         erneute Betatigen
der das Konvergieren bewir- dookamera                                  50
kenden Einrichtung (12) veranlalt. mit einer Blldaufnahmeeinrichtung (1, 2,
3R, 3G, 3B) zur Erzeugung elnes einem Bild      2.
Schwarzwert-Korrekturschaltung   nach   An- entsprechenden Videosignals,
spruch 1, dadurch gekennzeichnet, daB die mit  einer
Videosignal-Verstarkerein-         das Konvergieren bewirkende Einrichtung
(12) richtmng (6) zum Verst~rken des von der Bild-  55   eine
Mittelwertbildung der mehreren Korrektur- aufnahmeeinrichtung (1, 2, 3R,
3G, 3B) abge-       signale durchfUhrt, um das endgOltige Korrek- gobenen
Videosignals, wobei der Verstdr-           tursignal zu gewinnen. kungsgrad
dieser Videosignal-Verstarkerein- 9    17                 EP 0 240 937 B1
18  *   C    L   M    S   * 3. Schwarzwert-Korrekturschaltung   nach   An-
Beurteilen, ob die Differenz zwischen den spruch 1 oder 2, dadurch
gekennzeichnet, dab       in zwei Zeitpunkten mit einem vorbestimmten die
Detektoreinrichtung (9, 10) elne Abtast-        zeitlichen Abstand erfalten
Ausgangssignalen und Halteschaltung (9) zum Abtasten des Aus-        der
Detektoreinrichtung (9, 10) unterhalb eines N/2  gangssignals der
Videosignal-Verarbeitungs-   a     Schwellwerts liegt, und feststellen, ob
der einrichtung   (7)  aufweist  sowie  eine            Schwarzwert
stabilisiert ist, AnaloglDlgitalwandlerschaltung zum  Umwan-
Erzeugen eines Korrektursignals, wenn vor deln des abgetasteten und
gehaltenen Signals        und nach dem Umschalten des Verstarkungs- in ein
digitales SignaL                             grads des
Videosignalverstdrkers (6) elne An- 10      derung in den stabilisierten
Schwarzwerten 4. Schwarzwert-Korrekturschaltung  nach  einem
vorhanden ist, und Zuflhren dieses Korrektur- der Ansprtche 1 bis 3,
dadurch gekennzeich-         signals zu dem Videosignalverstlrker (6), um
net, daB die das Konvergieren bewirkende Ein-       die genannte Anderung
zu verringern, richtung (12) eine Einrichtung zum Detektieren
Konvergierenlassen des Korrektursignals der PolarItdt des Korrektursignals
enth~lt sowie  t5  durch wiederholte Durchflhrung der Verfah- eine
Einrichtung zum Berichtigen des Korrek-        rensschritte des
Detektierens, des Beurtellens tursignals um eine vorbestimmte Gr6Be mit
und des Erzeugens eines Korrektursignals und einer zur der detektierten
Polaritat entgegen-         Detektieren eines Begrenzungszustands,
gesetzten Polaritat.                               indem  festgestellt
wird, daB das korrigierte 20      Schwarzwertsignal unter dern
vorbestimmten 5.  Schwarzwert-Korrekturschaltung   nach   An-        Pegel
liegt, Vergleichen des Korrektursignals 



spruch 4, dadurch gekennzeichnet, dab ferner        mit einem vorbestimmten
Referenzsignal, Be- Mittel vorgesehen sind, um festzustellen, ob
wirken, dal anstelle des Korrektursignals ein das Korrektursignal nach
seiner Berichtigung in     fester Wert des Schwarzwertsignals ausgege-
einer zur festgestellten Polaritat entgegenge-  26  ben wird und erneutes
Durchflhren des Ver- setzten Polaritat ainen vorbestimmten System-
fahrensschritts Konvergierenlassens. pegel Oberschreitet, und bei
Oberschreiten die- ses Pegels ein Fehlersignal zu setzen.          7.
Verfahren zur Schwarzwertsignalkorrektur nach Anspruch 6, dadurch
gekennzeichnet, daB der 6. Verfahren zur Korrektur des Schwarzwertsi-  30
Verfahrensschritt  des  Konvergierenlassens gnals in elner Videokamera mit
einer Blidauf-       aine Mittelwertbildung der mehreren Korrektur-
nahmeeinrichtung (1 2, 3R, 3G, 3B) zur Erzeu-       signale zur Erzeugung
des endgUltigen Korrek- gung elnes einem Bild entsprechenden Video-
tursignals beinhaltet. signals, mit einem Videosignalverstarker (6) zum
Verstarken des von der Bildaufnahmeein-  35   8  Verfahren zur
Schwarzwertsignalkorrektur nach richtung (1, 2, 3R, 3G, 3B) abgegebenen Vi-
Anspruch 6, dadurch gekennzeichnet, dal der deosignals, wobei der
Verstarkungsgrad dieses       Verfahrensschritt des Detektierens das Abta-
VideosignalverstArkers (6) zwischen wenig-          sten des
Ausgangssignals der Videosignalpro- stens zwei Pegeln umschaltbar ist, und
mit          zessors beinhaltet sowie das Umwandeln des einem mit dem
Ausgangssignal des Videosi-  40       abgetasteten Signals in ein digitales
Signal. gnalverstarkers (6) gespeisten Videosignalpro- zessor (7) zur
Verarbeitung des Videosignals,   9. Verfahren zur.
Schwarzwertsignalkorrektur nach wobei dieser Videosignalprozessor (7) eine
einem der Ansprlche 6 bis 8, dadurch gekenn- Schwarzwert-Begrenzerschaltung
zur BegrOn-          zeichnet, daB der Verfahrensschritt des Kon- zung
eanes Schwarzwertsignals unterhalb eines   45  vergierenlassens das
Detektieren der Polaritat vorbestimmten Pegels aufweist, mit den Schrit-
des Korrektursignals beinhaltet sowie das Be- ten:
richtigen des Korrektursignals um eine vorbe- Steuern der
Bildaufnahmeeinrichtung (1, 2,      stimmte Grole mit einer zur
detektierten Pola- 3R, .3G, 3B) in der Weise, dab kein Licht auf
ritat entgegengesetzten Polaritat. sie auftrifft, um  die Videokamera in
einen   50 Schwarzwert-Korrekturmodus zu versetzen,        10. Verfahren
zur Schwarzwertsignalkorrektur nach Detektieren des Pegels des Ausgangssi-
Anspruch 9, gekennzeichnet durch den weite- gnals der
Videosignal-Verarbeitungseinrichtung     ren Verfahrensschritt, daB
festgestellt wird, ob (7), wenn kein Licht auf die Bildaufnahmeein-
das Korrektursignal einen vorbestimmten Sy- richtung (1, 2, 3R, 3G, 3B)
auftrifft,     55       stempegel Uberschreitet, nachdem es in einer wobei
das Verfahren zur Korrektur des           zur Richtung der festgestellten
Polaritat entge- Schwarzwertsignals gekennzeichnet ist durch
gengesetzten Polaritat berichtigt wurde, und die Verfahrensschritte:
daB bei Oberschreiten dieses Pegels ein Feh- 10    19
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lersignal gesetzt wird. 5 10 15 20 25 30 35 40 45 50 55    


