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() PICTURE QUALITY ADJUSTING CIRCUIT.

@ A picture quality circuit, in which a compensating signal
for improving picture sharpness formed by second differen-
tiating the input video signal is added to the input video
signal. The input video signal is supplied to an adder (3).
Simultaneously, the input video signal is supplied to a
second differentiating circuit {4) to obtain a compensating
signal S,. This compensating signal S, is fed to a white-side
large amplitude suppressing circuit (6) to obtain a compen-
sating signal Si. This compensating signal S; is fed to the
adder (3) and added to the input video signal. This picture
quality adjusting circuit makes it possible to suppress white
peaks s0 as to prevent white-blurring and also to prevent the
deterioration of black-side picture quality, and white-peak
current is decreased so as to reduce the load on a Braun tube

. and defiecting system.
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DESCRIPTION

TITLE OF THE INVENTION

Picture Quality Adjusting Circuit
TECHNICAL FIELD

The present invention relates to a picture
quality adjusting circuit, in which an input video signal
is added with a correcting signal for sharpness improving
formed by the secondary-differentiation or the like of
the input video signal to prevent the picture quality
from being deteriorated mainly by the spot size of an
electron beam being enlarged.

BACKGROUND ART

There has been well known such a picture quality
adjusting circuit that ubon transmitting a video signal,
a correcting signal provided by secondary-differentiating
an input video signal was superimposed upon the input
video signal so as to improve the sharpness of a picture.
However, when such a video signal in which a video signal
with a large amplitude is superimposed thereon with a
correcting signal having a relatively large level is
produced from the conventional picture quality adjusting
circuit, and a Braun-tube is driven by this signal, such a
problem is brought about that the spot size of the electron
beam is enlarged by a white peak with a value laréer-than

a specified value and fine portions of the picture are

damaged to cause white blurs thus resulting ip the picture
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being poor to be watched.

In order to prevent the picture quality from
being deteriorated by the spot size of the electron beam
enlarged, there may be considered two methods. One
method is such that the white peak of the video signal
applied to the Braun-tube can be detected and when the
white peak is detected, the amplitude of the video signal
is made low. Such circuit is called a peak ABL (automatic
beam current limiter), in which a video signal Sy shown in

Fig. 1A is converted into a video signal Sy shown in Fig.

- 1B. -The -other -method is such that the white peak of a

video signal can be similarly detected and when the white
peék of the video signal shown in Fig. 2A is detgcted, the
white side thereof is clipped or compressed thereby con-
verted into a video signél SO' shown in Fig. 2B.

But, the former method has such problems that
the circuit arrangement theréof is made complex, and when
the white peak is detected, the contrast of the picture is
lost suddenly. Whereas, the latter method inherits such a
defect that as will be clear from Fig. 2B, the information
on the white portion is likely to be lost.

- An object of the present invention is to provide
a picture quality adjusting circuit which can avoid white
blurs caused by the spot size of the electron beam being
enlarged.

DISCLOSURE OF INVENTION

Based upon the fact that since a video signal,

)
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component with a large amplitude per se has sufficient
contrast, it requires not so much improvements of
sharpness of picture,rthe present invention is to provide
such a picture quality adjusting circﬁit that the cor-
recting amount of the white side for the video signal
component with large amplitude is suppressed more as
compared with the correcting amount of £he black side,
whereby the white blur is not caused, and the video signal .
with small amplitude or medium amplitude can be corrected
enoughly. 1In addition, the picture quality adjusting
circuit according to the present invention has an advantage
that its circuit arrangement is simplified.

Moreover, in accordance with the present invention,
by a simple arrangement with a provision of a 1érge
amplitude white side suppressing circuit, it is possible to
prevent the white peak from being protruded by the correct-
ing signal component thus the white blur being avoided.
Furthermore, the correcting signal for the white peak
portion is suppressed so that the picture quality on the
black side can be prevented from being deteriorated. In
other words, in the case of the video signal which rises
from the black level to the white side, the correcting
signal on thg biack side becomes less than the cut-off
levelrso that effect of the improvement of sharpness is

not achieved. But, in the case of the video signal with

large amplitude which rises from-a background of a level

on a somewhat white side rather than the black level (dark
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grey), the sharpness of the black portion can be improved
by the black side correcting signal. Furthermore, if the
present invention is applied to a television receiver
having the peak ABL circuit for restricting the beam
current when the white peak is detected, - the peak ABL
operation is effected by the white peak correcting signal
so as to prevent the contrast from being varied. According
to the present invention, it is needless to say that the
white peak current can be reduced and hence lpads on the

Braun-tube and the deflection system can be reduced.

"BRIEF DESCRIPTION OF DRAWINGS

Figs. 1 and 2 are waveform diagrams used to
explain a prior art picture quality adjusting circuit,
Fig. 3 is a block diagram of one embodiment accdrding to
the present invention, Fig. 4 is a block diagram of
anothei embodiment accordiqg to the present invention,
Fig. 5 is a connection diagram showing one example of a
large amplitude white side suppressing circuit, Figs. 6, 7
and 8 ars waveform diagrams each used to explain the opera-
tion of the present invention, Fig. 9 is a connection
diagram showing another example of the.large amplitude
white side suppressing circuit, Fig. 10 is a graph used to
explain the input-to-output characteristics thereof, and
Fig. 11 is a connection diagram showing other example of
the large amplitude white side suppressing circuit.

BEST MéDE FOR CARRYING OUT THE INVENTION

Hereinafter, one embodiment of this invention will
4

>
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be described with reference to Fig. 3.

In Fig. 3, an input terminal denoted by reference
numeral 1 is supplied with an input v%deo signal S;- The
input video signal Siris supplied through a low pass filter
2 (not necessarily pfovided) to an adding circuit 3 and a
secondary differentiating circuit 4. This secondary dif-
ferentiating circuit 4 is arranged such that the input
video signal 5, is differentiated once, and the differentiat-
ed output thereof is further differentiated. At the output
thereof appears a corrgcting signal Sl for sharpness

improving. In order to form the correcting signal S., a

1’
waveform generating circuit other than the secondary dif-
ferentiating circuit may be used. The correcting signal Sl
is supplied to a level adjusting means 5 such aé a
potentiometer or the like. A corrébting signal S, from
this level adjusting means 5 is supplied to a large
amplitude white side suppressing circuit 6 which produces
at its output a correcting signal 83 where the large
amplitudé component on the white side of the correcting
signal S, is suppressed. This correcting signal S5 is
supplied to the adding circuit 3 by way of an inverting
circuit 7. This adding circuit 3 produces at its output
terminal 8 an output video signal S0 on which the correct-
ing signal is superimposed.

As shown in Fig. 4, the level adjusting means 5

may be connected to the following stage of the large

amplitude white side suppressing circuit 6 as in the stage

EARSVIITN
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between the inverting circuit 7 and the adding circuit 3.
The large amplitude white side suppressing
circuit 6 is of a limiter circuit as, for example, shown

in Fig. 5. Between an input terminal 9 supplied from the

level adjusting means 5 with the correcting signal S, and

2
an output terminal 10 is connected a series circuit formed
of a capacitor 11 and a resistor 12, while between the con-
nection point of the input terminal 9 with the capacitor 11
and the ground are connected a voltage source 13 and a

diode 14. Since in this embodiment, the white side of the
correcting signal S, is made at lower side than a predeter-
mined DC potential which is taken as a reference, the large
amplitude component on the white side smaller than a limiter
level VL made by the voltage source 13 (strictlf speaking,

a value in which this limiter level v, is added with a
forward voltage drop across the diode 14) does not appear

at the output terminal 10.

If the input terminal 1 in one embodiment
accordiné to the present invention is supplied with an input
video signal Si as, for example, shown in Fig. 6A, a cor-
recting signal S1 shown in Fig. 6B is producea from the
secondary differentiating circuit 4 and supplied through
the level adjusting means 5 to the large amplitude white
side suppressing circuit 6 from which is produced a
correcting signal Sg in which the white side large amplitude
is suppressed less than the limiter level v, as shown in
Fig. 6C. This correcting signal S3 is added to the input

N
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video signal 8y by way of the inverting circuit 7, by
which at the output terminal 8 appears an output video
signal §; as shown in Fig. 6D.

If the large amplitude whilé side suppressing
circuit 6 is not provided, an output video signal So' any
one of the black and white sides of which is superimposed
thereon with the correcting signal of 1arge amplitude is
produced. Therefore, the correcting signal with large
amplitude superimposed upon the white side acts to enlarge
the spot size of the electron beam resulting in the white
blur. However, in accordance with the present invention,
this portion is suppressed so that the white blur can be
avoided. Moreover, since the large amplitude black side
component and other portions which have no fear to reach the
white peak are not at all suppressed in level, the effect
of the improvement of sharpness can be achieved satisfac-
torily.

As illustrated in Fig. 4, another embodiment
accordiné to the present invention where the arranging
position of the level adjusting means 5 is varied is
similarly operated as described hereinbefore. In this
case, however, the waveform of the correcting signal
provided when the adjusting amount dgne by the level
adjusting means 5 is varied is made somewhat different.
Figs. 7 are wévef@:m diagrams used teo explain the above,
Let us.assume that when the correcting amount is maximized

by the level adjusting means 5, a eorrecting signal shown
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in Fig. 7A is obtained. Then, when in the arrangement
shown in Fig. 3 the correcting amount is decreased by the
level adjusting means 5, the level of the correcting

signal does not reach the limiter level Vs so that a cor-
recting signal neither of white side and black side of
which is suppressed as shown in Fig. 7B is generated from
the large amplitude white side suppressing circuit 6,
Whereas, as in the construction shown in Fig. 4, when the
level adjusting means 5 is provided at the output side of
the large amplitude white side suppressing circuit 6, a
correcting signal when the correcting amount is decreased
becomes in waveform shown in Fig. 7C where the amplitude
of the correcting signal shown in Fig. 7A is made smaller.
In this case, the correcting amount of the white side is
liable to be locked.

Furthermore, othgr than the limiter circuit, the
large amplitude white side suppressing circuit 6 can
utilize an asymmetrical amplifier which has the function
to clip the white side at a predetermined level and a
predetermined gain for the black side. The waveform of
the correcting signal when the asymmetricéi amplifier is
used becomes as shown in Fig. 8.

| One example of the asymmetrical amplifier is
illustrated in Fig. 9. There are provided a transistor 16
whose base is connected toian input terminal 15 which is
suppliéd with the correcting signal 52 through the level

adjusting means 5 and a transistor 17 whose emitter is con-

nected to the emitter of the transistor 16 by way of a -

D)
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resistor 18, where between the connection point of the
emitter of the transistpr 17 with the resistor 18 and the
ground is connected a resistor 19 which permits a constant
current I to flow. therethrough. Betgeen a power sourée
terminal 20 and the ground is.insepted a series connection
of resistors 21, 22 and 23, the connection pointrbetween
the resistors 21 and 22 is connected to the base of the
transistor 16 by way of a resistor 24, the connection point
between the resistors 22 and 23 is connected to the base of
the transistor 17, and between the connection point of the
resistors 22 and 23 and the ground is further connected a
capacitor 25. The collector of the transistor 17 is con-
nected to the power source terminal 20 by ﬁay of a load
resistor 26, and then-led out as an output terminal 27.
With the aforesaid arrangement, an operation will
be first described under such assumption that the base
voltage of the transistor 16 is taken as Vl' the base
voltage of the transistor 17 is taken as V,, and for the
sake of gimplicity the resistor 22 is 09 or not connected.
When V, =V, is established, the emitter voltages of the
transistors 16 and 17 become substantially equal with each
other so that almost no current is flowed through the re-
sistor 18. Thus the transistor 16 is made OFF, while the
transistor 17 is made ON. When Vl<<V2 is established, the
current is not flowed through the resistor 18 thereby
making'the transistor 16 cut off. When V>V, is established,
the emitter voltage of the transistor 16 becomes higher than

the emitter voltage of the transistor 17, so that the current

">
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is flowed through the resistor 18 to make the transistor 16
ON. When Vl--V2 = R18>{—%—(R18 represents the value of

the resistor 18 and I represents the constant current
flowing through the resistor 19) is established, the
currents flowing through the transistors 16 and 17 become
equal to each other. The base voltage V, of -the transistoxr
17 is determined by the ratio among the resistors 21, 22
and 23, which is selected to be equal to the DC level of
the input correcting signal S,- BAs described above, if

the value of the resistor 22 is assumed as 0§, all of the
correcting signals on the white side with the levels smaller

than the level of V, are clipped. Therefore, the resistor

2
22 having the proper value corresponding to the clipping
level is connected. .
Accordingly, when the resistor 22 is not con-
nected to the asymmetrical amplifier shown in Fig. 9, it
presents input-to-output characteristics which consist of,
as shown in Fig. 10 a partial characteristic 28 where the

constant output is obtained at the side to satisfy V., <V

1 2
while Vl==V2 is taken as the boundary, a partial character-
istic 29 in which the output level proportional to the
input level at the side to satisfy V, >V, and which is

symmetrical with respect to Vy-V =V,=R ><—%—, and a

2 3 18
partial characteristic 30 where the output level is
saturated. Then, the provision of the resistor 22 deviates

the operating point to the right direction in Fig. 10 so

that even if V, <V, is established, the correcting signal

g9
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is not clipped up to the predetermined input level.

While the afore-mentioned embodiments are
applied to such a case where in the correcting signal, its
side more than the predetermined DC 1éve1 is black and its
side less than the same is white, the present invention
can also be applied to such a case that the above relation
is reversed. Fig. 11 shows an asymmetrical amplifier
which is applied to the case that in the correcting signal,
its side more than the predetermined DC level is white and
its side less than the same is black. Between the power
source terminal 20 and the ground is connected g series
connection of the resistors 21, 22 and 23, the base of the
transistor 17 is connected to the connection point between
the resistors 21 and 22, and the base of the trénsistor 16
is connected to the connection point between the resistors

22 and 23 by way of the resistor 24. The operation thereof

is similar to the aforementioned one.
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CLAIM
In a picture quality adjusting circuit in which
an input video signal is added with a correcting signal
for sharpness improving and formed of said input video
signal, wherein a level of a white side portion of said

correcting signal is suppressed much more as compared with

a level of its black side portion.
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input terminal 2 - - < low pess filter
adding circuit 4 - - - secondary differentiating
circuit
level adjusting means 6 - - f large amplitude white
side suppressing
circuit

inverting circuit 8 « - - output terminal
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