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PICTURE QUALITY CORRECTING-DEVICE 

FIELD OF THE INVENTION 

The present invention relates to a picture quality 

correcting device provided in the luminance signal 

processing section of a video ·apparatus such as a 

video-tape recorder. 

BACKGROUND OF THE INVENTION 

Video cassette recorders (referred to hereinafter as 

VCRs) etc . are conventionally provided with a picture 

quality correcting device for correcting image picture 

quality. There are several configurations possible for 

picture quality correction depending on the nature of the 

correction {such as noise suppression, correction of the 

frequency characteristic, or cGntour correction). Here, 

as a representative case, an explanation follows of a 
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reproduction system provided in a VCR in which a l.uminance 

signal processing section carries out noise suppression 

and corrects the frequency characteristic. 

As shown in Fig. 15, an FM signal (a frequency 

modulated luminance signal} from a video head, not shown, 

is demodulated into a luminance signal by an FM 

demodulator 61 in the luminance signal processing section, 

and is then sent to a noise cancel.ler 62. In the noise 

canceller 62, a noise component is extracted from the 

luminance signal by a high-pass filter, not shown; then, 

this noise component is deducted from the original 

luminance signal. 

In a YNR (line correlation noise reduction cir.cuit) 

63 provided subsequent to the noise canceller 62, a noise 

component which is not in line correlation is excluded 

from the luminance signal. This is done by processing the 

luminance signal and another signal derived from it which 

is delayed by lH, utilizing the fact that the luminance 

signals corresponding to two adjacent lines are in 

correlation. 

Further, in a picture-tone circuit 64 provided 

subsequent to the YNR 63, a high-frequency component of 

the luminance signal is corrected, · the amount of 

~ correction corresponding to a control voltage generated by. 

a picture quality adjuster VRa1. The control voltage is 
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adjusted by manipulating the picture. quality adjuster 

VRs 1. 

As shown in Fig. 16 by a broken line and an alternate 

long and short dash line, the picture-tone circuit 64 can 

increase or decrease a gain of 1 MHz or more by a maximum 

of approximately 10 dB. Furthermore, as shown in Fig. 17 

by a broken line and an alternate long and short dash 

line, the picture-tone circuit 64 can increase or decrease 

a group delay of 1 MHz or more by a maximum of 

approximately 200 nsec. Using this picture-tone circuit 

6 4 allows variation of the picture quality of · the 

reproduced image to become linear. with respect to the 

control voltage, as shown in Fig. 18. 

Furthermore, the noise canceller 6 2 · is arranged to 

switch the amount of noise suppression by changing the 

amplitude of the high-frequency component drawn out from 

the "luminance .signal. This amplitude of the 

high-frequency component changes according to ·the change 

in the limiting level of a limiter, not shown, provided in 

the noise canceller 62. This limiting level is set by 

resistors Rei and Re2. In an SP (Standard Play) mode, the 

limiting level is set by the resistor Rei, and in an LP 

(Long Play) mode, the limiting level is switched by 

switching a transistor Tre 1 to O~ so that the resistors 

Re2 and Rei are connected in parallel. 
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This Sheet Has Been RCplaced 

l\ltiHIRI Hti . 

·. 



- 4 -

On the .other hand, when a recursive comb filter, for 

example, serves as the YNR 63, the YNR 63 is arranged to 

switch the amount of noise suppression by changing the 

amount of feedback in the input end of a lH delay element 

provided in the recursive comb filter, the amount of 

feedback being set by resistors R63 and Rs". In the SP 

mode, the amount of feedback is set by the resistor Rs 3 

and in the LP mode the amount of feedback is changed by 

switching a transistor Trs2 to ON so that the resistors 

Rs• and Rs3 are connected in parallel. 

The switching ON and OFF of the transistors Trs1 and 

Trs 2 is . controlled by a control signal supplied to the 

respective bases via resistors Ras and Ras. The control 

signal is released by a microcomputer 65 used in VCRs for 

system control, and is low level in the SP mode and high 

level in the LP mode. 

With the arrangement described above, while the noise 

canceller 62 decreases noise in the.horizontal direction 

appare~t definition of the image by ~mphasizing the 

high-frequency component of a luminance signal which 

-----------· -------
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renders detailed portions of the image. 

When information recorded in a master video tape is 

copied (referred to hereinafter as dubbing) onto another 

video tape using a VCR provided with the arrangement 

described above, although the picture quality of the 

dubbed image has already been corrected by the play-back 

VCR, on playing back the dubbed image, picture quality 

correction is carried out again. Th.at is, picture quality 

correction ends up being carried out twice. Consequently, 

when dubbing is performed, a somewhat diffused image is 

the result, although there is a substantial suppression of 

noise. 

In order to surmount this problem and to retain 

detailed portions of the image as far as possible, 

recently developed home-VCRs have been provided with a 

function known as edit mode. In the edit mode function·, 

picture quality correction is limit~d to that which takes 

place. during dubbing. An explanation follows hereinbelow 

of a picture quality correcting device of a VCR provided 

with this function. 

As shown in Fig. 19, the picture quality correcting 

device comprises a noise canceller 71, a YNR (line 

correlation noise reduction circuit) 72, and · a 

picture-tone circuit 73. The output end of an edit switch 

74 is connected to the noise canceller 71 and the YNR 72. 
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The picture-tone circuit 73 is set to be connected to the 

output terminal of a picture quality adjuster VR1 i when 

the edit switch 74 is OFF, and to a DC source 76 when the 

edit switch 74 is ON. This is done by means of a 

change-over switch 75. 

In the picture quality correcting device arranged as 

described above, when the edit mode is selected by 

switching the edit switch 74 .to ON, a voltage VED is 

applied to the noise canceller 71 and·the YNR 72. When 

this happens, the noise canceller 71 decreases the amount 

of noise suppression and the YNR 72 either decreases· the 

amount of noise suppression or stops the suppression 

thereof. 

The picture-tone circuit 73; on the other hand, 

flattens the qorrected frequency characteristic according 

to a voltage of the DC source . 76. Then, the luminance 

signal, having passed through the noise canceller 71, the 

YNR 72 and the picture-tone circuit 73, is mixed with a 

color signal in a mixing circuit 77 and becomes a video 

signal. 

When the edit mode is used in such an arrangement, 

al though a certain amount of noise remains, the 

high-frequency component of the luminance signal is not 

lost in the played-back image. This is bec~use this 

arrangement, along with greatly limiting the effect of 

......... ________________ -··------- ------··· 
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noise reduction, also· makes the frequency characteristic 

of the luminance signal into a flat frequency 

characteristic. Consequently, when the dubbed image is 

played back, the remaining noise is eliminated by the 

picture quality correction of the play-back apparatus, and 

diffusion of the image is prevented, thus preventing 

deterioration in picture quality due to dubbing. 

However, recent years have seen a large variation 1n 

quality of commercially available video-tapes. If 

recording and play-back are performed using poor quality 

video-tapes, the amplitude of the FM signal becomes small. 

As a. result, the played-back image acquires a hard overall 

picture quality and noise begins to stand out. Of course, 

if recording and play-back are perf orined using good 

quality video-tapes, the played-back image acquires a soft 

overall picture quality and noise also does not stand out 

much. However, even with a good-quality video-tap.e, 

repeatedly performing recording and play-back. causes the 

magnetic flux density of the tape surface to decrease, 

resulting in an increase in the tendency toward occurrence 

of noise in the image. For this reason, with the 

arrangement shown in Fig. 15, in order to obtain a good 

picture quality, it was hitherto necessary that the user 

correct picture. qu~lity by adjusting the gain df the 

picture-tone circuit 64 according to the quality of the 
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video-tape. This had to be done by manipulating the 

picture quality adjuster VRs1. 

Moreover, with the arrangement shown in Fig. 15, even 

if picture quality is corrected with the picture quality 

adjuster VRs1, the following problems occur, resulting in 

deterioration of image picture quality. 

(1) If the frequency characteristic of the luminance 

signal is varied greatly by manipulating the picture 

quality adjuster VRs1, the group delay characteristic is 

disturbed and phase shift of the ·image tends to occur. 

This causes problems like overshoot or smear. 

(2) When the high-frequency component of the 

luminance signal is emphasized by manipulating the picture 

quality adjuster VRs1, the noise component· included in the 

high-frequency component also gets emphasized. Thus, 

although the played-back image has a high definition, 

noise stands out. 

(3) When the. high-frequency component of the 

luminance signal is attenuated by manipulating the picture 

quality adjuster VRs1, the noise component included in the 

high-frequency component also gets suppressed. However, 

if the amount of noise suppression is excessive, although 

the noise no longer stands out in the played'."'back image, 

the definition of the imaqe deteriorates and the S/N does 

not improve much. 
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On the other hand, with the arrangement shown in Fig. 

19, since S/N is not very good in the currently available 

home VCRs, using the edit mode can in fact cause a 

deterioration of the S/N. Consequently, when a soft tape 

or the like, whose S/N has deteriorated due to repeated 

play-back, is dubbed using the edit mode, the 

deterioration of the S/N becomes so evident in the copied 

image that.it is hard on the eyes . .Moreover, although the 

edit mode is effective in that the group delay 

characteristic remains undisturbed due to the arrangement 

whereby the frequency characteristic is not corrected, 

there nevertheless exists a possibility of noise standing 

out when an image with an extremely bad S/N is used for 

dubbing. This is because noise suppression has been 

arranged to be limited. 

SUMMARY OF THE INVENTION 

The object of the present invention, which has been 

developed in response to the problems existing in the 

conventional art described above, is to improve the S/N of 

the imaqe by carryinq out picture quality correction in 

the most suitable manner in response to the state of the 

luminance signal .. This is done by combininq the noise 

.. rec:iuction and the correction of the frequency 

characteristic. 

-----~-----
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In order to achieve the above-mentioned object, a 

picture quality correcting device of the present invention 

is characterized in comprising the following means. 

A picture quality correcting device of the present 

invention comprises: a first horizontal direction noise 

suppressing means for suppressing noise in the horizontal 

direction of an image by extracting a noise component from 

a luminance signal and deducting thLs noise component from 

an original luminance signal; and a first frequency 

characteristic correcting means for correcting the 

frequency characteristic of the luminance signal by 

adjusting a high-frequency component according to a 

control voltage. 

The first horizontal directlon noise suppressing 

means is arranged so that the higher the control voltage, 

the lower the amount of noise suppression. The first 

frequency characteristic correcting means is arranged so 

that it does not correct the high-frequency component 

within a specified range of the control voltage, this 

specified range including a value of the control voltage 

which serves as the central value for correction. The 

first frequency characteristic correcting means is also 

arranged so that, in a voltage range higher than the 

specified range, the higher the.control voltage, the more 

the attenuation of the high-frequency component; and so 

-··. ---- ·---. ----------- ---
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that, in a voltage range lower than the specified range, 

the lower the control voltage, the more the emphasis of 

the high-frequency component. 

With the above arrangement, when the first frequency 

characteristic correcting means attenuates the 

high-frequency component of the luminance signal, the 

first horizontal direction noise suppressing means 

decreases the amount of noise suppression. Conversely, 

when the first frequency characteristic correcting means 

emphasizes the high-frequency component of the luminance 

signal, the first horizontal direction noise suppressing 

means increases the amount of noise suppression. 

Furthermore, although the high-frequency component of the 

luminance signal is corrected by the £irst frequency 

characteristic correcting means according to the control 

voltage, it is not corrected when the value of the control 

voltage lies within the specified range which includes the 

control voltage serving as the central value for 

correction. Consequently, within the specified range, 

picture quality correction is carried out only by the 

first horizontal direction noise suppressing means. 

·Accordingly, disturbance in the group delay characteristic 

due to large variations in the frequency characteristic of 

the luminance signal can be prevented. 

by using both the correction of 

------ --------------· 
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characteristic and the adjustment of the amount of noise 

suppression, picture quality -correction no longer relies 

solely on the frequency characteristic. 

Another picture quality correcting device of the 

present invention comprises: a second horizontal direction 

noise suppressing means for suppressing noise in the 

horizontal direction of an image by extracting a noise 

component from a luminance signal and deducting this noise 

component from an original luminance signal~ and a second 

frequency characteristic correcting means for correcting 

the frequency characteristic of the luminance signal by 

adjusting a high-frequency component according to a 

control voltage. 

The second frequency characteristic correcting means 

is arranged so that it does not correct the hig~-frequency 

component within a specified range of the control ·voltage, 

this_ specified range including a value of the - control 

voltage which serves as the central value for correction. 

The second ~requency characteristic correcting means is 

also arranged so that, in a voltage range higher than the 

specified range, the higher the control voltage, the more 

the attenuation of the high-frequency component. Also, it 

is arranged that in a voltage range lower than the 

specified range, the lower the control voltage, the more 

the emphasis of the high-frequency component. Moreover, 
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the second horizontal direction noise suppressing means is 

arranged so that the amount of noise suppression is 

minimized at a value of the control voltage which 

corresponds to or is greater than a maximum value of the 

specified range. The second horizontal direction noise 

suppressing means is also arranged so that the amount of 

noise suppression increases when the control voltage both 

rises above and falls below this minimizing value. 

With the above arrangement,· when the second frequency 

characteristic correcting means emphasizes the 

high-frequency component of the luminance signal, the 

second horizontal direction noise suppressing means 

increases the amount of noise suppression. On the other 

hand, even when the second frequency·. characteristic 

correcting means attenuates. the high-frequency component 

of the luminance.signal, the second horizontal direction 

noise suppressing means increases the amount of noise 

suppression. Particularly in the case where the picture 

quality has been made hard by raising the definition of 

the image, the noise component gets emphasized along with 

the high-frequency component' of the luminance signal. In 

such a case, good picture quality, i.e., a low-noise, 

high-definition· image can be achieved by increasing the 

amount of noise suppression. 

Another picture quality correcting device of the 

·-----·-·-·--···-· ·------------------
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present invention comprises: a 'third horizontal direction 

noise suppressing means for suppressing noise in the 

horizontal direction of an image by extracting a noise 

component from a luminance signal and deducting this noise 

component from an original luminance signal; vertical 

direction noise suppressing means for suppressing noise in 

the vertical direction of the image by utilizing the 

correlation that exists between adjacent lines; a third 

frequency characteristic correcting means for correcting 

the frequency characteristic of the luminance signal by 

adjusting a high-frequency component according to a 

control voltage; envelope detecting means for detecting 

the envelope of a frequency-modulated luminance signal and 

for releasing a detection voltage; control voltage 

switching means for switching the control voltage to a 

constant voltage or to the detection voltage released by 

the envel·ope detecting means; and noise · suppression 

controlling means for incre~sing the amount of noise 

suppression of the vertical direction noise suppressing 

means by a constant amount when the control voltage is 

switched to the detection voltage by the control voltage 

switching means. 

With the above arrangement, the higher the con.trol 

_voltage, the less_ ~he amount of nod.se suppression of the 

third horizontal noise suppressing means. Moreover, the 
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third frequency characteristic correcting means is 

arranged so that it does not correct the high-frequency 

component of the demodulated luminance signal within a 

specified range of the control voltage, this specified 

range including the value of the control voltage which 

serves as the central value for correction. The third 

frequency characteristic correcting means is also arranged 

so that, in a voltage range higher than the specified 

range, the higher the control voltage, the more the 

attenuation of the high-frequency component; and so that, 

in a voltage range lower than the specified range, the 

lower the control voltage, the more the emphasis of the 

high-frequency component. 

In the picture quality ccirrectirig device, the 

envelope of the frequency-modulated luminance signal 

(referred to hereinafter as FM signal, for convenience) is 

detected by the envelope detecting means, and the 

detection voltage is entered into the control· voltage 

switching means. A constant voltage is also entered into 

the control voltage switching means. The switching in the 

control voltage switching means is usually performed 

manually. 

When the constant. voltage is applied from the control 

voltage switching means to the third horizontal direction 

noise suppressing means and the third frequency 

li1ilimi 
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characteristic correcting means, the operational 

characteristic of the third horizontal direction noise 

suppressing means and of the third frequency 

characteristic correcting means are fixed according to 

this constant voltage. Noise suppression and frequency 

correction of the luminance signal are then carried out 

with the respective operational characteristic. At this 

time, the vertical direction noise suppressing means 

carries out noise suppression according to the normal 

operational characteristic. 

On the other hand, when the detection voltage of the 

envelope detecting means is applied from the control 

voltage switching means to the third horizontal direction 

noise suppressing means and 'the third frequency 

characteristic correcting means,. the operational 

characteristic of the third horizontal direction noise 

suppressing means and of the third frequency 

characteristic correcting·means are controlled according 

to the detection voltage. The higher the detection 

voltage, the less the amount of noise suppression by the 

third horizontal direction noise suppressing means. 

Conversely, the lower the detection voltage, the more the 

amount of noise suppression. As for the third frequency 

characteri~tic correcting means, the high~r the detection 

voltage, the more the attenuation of the high-frequency 

-- -··------··---·--··-···--
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component of the ll.,ll[linance ~ignal; and conv·ersely, the 

lower the detection voltage, the more the emphasis of the 

high-frequency component of the luminance signal. 

Moreover, the high-frequency component is not corrected at 

a value of the control voltage which lies within the 

specified range of the control voltage, the specified 

range including the value of the control voltage serving 

as the central value for correction. This range is set, 

for example, at values of voltages within which it can be 

presumed that the amplitude of the FM signal will be large 

and that the S/N of the luminance signal demodulated ·from 

the FM signal will be good. Here, the vertical direction 

noise suppressing means increases the noise suppression by 

a constant amount according to ·the no·ise suppression 

control means. 

Accordingly, it becomes possible to carry out the 

picture quality correction appropriate to the luminance 

signal of a played-back image previously r~corded on a 

good-quality video tape. This becomes possible by, for 

example, setting the constant voltage within a range of 

the control voltage where the third frequency 

characteristic correcting means does not carry out 

correction of the high-frequency component of the 

luminance sig~al; and by predeterminedly setting the 

operational characteristic · of the third horizontal 

----~- ---- -- -
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direction noise suppressing means so that, at the constant 

voltage, the amount of noise suppression does not become 

too large. In other words, since the image in such a case 

has a sufficiently large play-back output and the 

luminance signal has a good S/N, slight picture quality 

correction suffices; that is, as described above, noise 

suppression is reduced and the high-frequency component is 

not corrected. This results in a g~od played-back image. 

Furthermore, in cases where, for · example, an image 

previously recorded on a poor-quality video tape is·played 

back, it also becomes possible to carry out picture 

quality correction of the luminance signal according to 

the amplitude of the FM signal, based on the detection 

voltage of the envelope detecting means. 

For example, when the amplitude of the FM signal is 

small, although noise stands out in the image, the S/N of 

the luminance signal can be raised by increasing the 

amount of noise suppression of the third horizontal 

direction noise suppressing means; and by obtaining, 

according to the third frequency characteristic correcting 

means, a frequency characteristic in which the 

high-frequency component is emphasized. This results in 

an improvement of the definition of the played-back image. 

Conversely, when the amplitude of FM signal is large, 

since in this case the noise component is small and the 
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SIN is already good, a played-back image with a good 

definition can be achieved by: reducing the amount of 

noise suppression of the third horizontal direction noise 

suppressing means; and by obtaining, according to the 

third frequency characteristic correcting means, a 

frequency characteristic in which the high-frequency 

component is attenuated. Moreover, when picture quality 

correction is carried out based on ~he detection voltage, 

noise suppression in the vertical direction can be carried 

out by raising the noise suppression of the vertical 

direction noise suppressing means by a specified amount. 

As a result, a played-back image with a good S/N and high 

definition can be achieved. 

Furthermore, when picture quality· correction is 

carried out based on the detection voltage of the envelope 

detecting means, a good played-back image can be achieved 

even when the image has been recorded on a good-quality 

video tape. This becomes possible because: the noise 

suppression due to the third horizontal direction noise 

suppressing means is reduced; the correction of the 

high-frequency component by the frequency characteristic 

correcting means is not carried out; and the noise 

suppression due to the vertical direction noise 

suppressing means is strengthened. 

Another picture quality correcting device of the 
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present invention comprises: a fourth horizontal direction 

noise suppressing means for suppressing noise in the 

horizontal direction of an image by extracting a noise 

component from a luminance signal and deducting this noise 

component from an original luminance signal; a fourth 

frequency characteristic correcting means for correcting 

the frequency characteristic of the luminance signal by 

adjusting a high-frequency compo~ent according to · a 

control voltage; noise suppression limiting means for 

limiting the amount of noise suppression, relative to the 

normal amount, of the fourth horizontal direction noise 

suppressing means when detailed portions of the image are 

to be rendered; and picture quality correspondence control 

voltage switching means for making the ·control voltage 

variable at normal times, and for switching the control 

voltage to a. constant voltage when detailed portions of 

the image are to be rendered. 

It is ·arranged so that the fourth horizontal 

direction noise suppressing means makes the amount of 

noise suppression variable at least when detailed portions 

of the image are to be rendered. 

With the above arrangement, when detailed portions of 

the image are to be rendered, the amount of noise 

suppression of the fourth horizontal direction noise ~ 

suppressing means is limited with respect to the normal 

-"""'\-, -----·------
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amount by the noise suppression limiting means. Here, the 

control voltage, which controls the correction 

characteristic of the fourth frequency characteristic 

correcting means, is switched to a constant voltage by the 

picture quality correspondence control voltage switching 

means; along with this, the amount of noise suppression of 

the· fourth horizontal direction noise suppressing means 

becomes variable. 

Accordingly, during dubbing, for example, 

deterioration of the S/N of the duplicated image can be 

prevented irrespective of the S/N of the played-back image 

from which the dubbing is being carried out. This becomes 

possible because it is arranged so that the amount of 

noise suppression is adjusted · when ·the correction 

characteristic of the fourth . frequency characteristic 

correcting means is made constant and a limitation is 

introduced in the picture quality correction. 

For a fuller understanding of the nature and 

advantages of the invention, reference should be made to 

the ensuing detailed description taken in conjunction with 

the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the configuration 

of a picture quality correcting device of the first 
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embodiment of the present invention. 

Fig. 2 is common to the first, third and fourth 

embodiments and shows the operational characteristic of a 

noise canceller in the picture quality correcting device 

of each of the embodiments. 

Fig. 3 is common to the first to fourth embodiments 

and shows the operational characteristic of a picture-tone 

circuit in the picture quality cor~ecting device of each 

of the embodiments. 

Fig. 4 is an explanatory diagram showing the control 

voltage adjustment range of an adjustment knob of the 

picture quality correcting device shown in Fig. 1. 

Fig. 5 is a circuit diagram showing the configuration 

of a dead band setting circuit provided in the 

picture-tone circuit of the picture quality correcting 

device shown in Fig. 1. 

Fig. · 6 shows the output voltage characteristic with 

respect to the input voltage, indicating the operation of 

the dead band setting circuit shown in Fig. s. 
Fig. 7 is a diagram of the waveforms of the video 

signals, showing the improvement in picture quality due to 

the picture quality correcting device shoWn in Fig. 1. 

Fig. 8 is a block diagram showing the con.figuration 

of"" a picture quality correcting device of the second 

embodiment of the present invention. 
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Fig. 9 shows the operational -characteristic of a 

noise canceller in the picture quality correcting device 

shown in Fig. 8. 

Fig. 10 is an explanatory diagram showing the control 

voltage adjustment range of an adjustment knob of the 

picture quality correcting device shown in Fig. 8. 

Fig. 11 shows the S/N characteristic of the video 

signal with respect to the control ~ltage, indicating the 

improvement in picture quality due to the picture quality 

correcting device shown in Fig. 8. 

Fig. 12 is a block diagram showing the configuration 

of a picture quality correcting device of the third 

embodiment of the present invention. 

Fig. 13 shows the S/N characteristic of the video 

signal with respect to the amplitude of an FM signal, 

indicating the improvement in picture quality due to the 

picture quality-correcting device shown in Fig. 12. 

Fig. 14 is· a block diagram showing the configuration 

of a picture quality correcting device of the fourth 

embodiment of the present invention. 

Fig. 15 is a block diagram showing an example of the 

configuration of a conventional picture quality correcting 

device. 

Fig. 16 shows the relationship between gain of the 

picture-tone circuit in the picture quality correcting 

---------·----
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device shown in Fig. 15, and frequency. 

Fig. 17 shows the relationship between group delay of 

the picture-tone circuit in the picture quality correcting 

device shown in Fig. 15, and frequency. 

Fig. 18 shows the relationship between the extent of 

picture quality correction of the picture-tone circuit in 

the picture quality correcting device shown in Fig. 15, 

and control voltage. 

Fig. 19 is a block diagram showing an another example 

of the configuration of a conventional picture quality 

correcting device. 

DESCRIPTION OF THE EMBODIMENTS 

A first embodiment of the present invention, as used 

in a VCR, is described hereinbelow, referring to Figs. 1 

to 7. 

The VCR of the present embodiment is provided with a 

picture quality correcting dev~ce in the luminance signal 

processing section of its reproduction system. The 

picture quality correcting device has the configuration 

shown · in Fig. 1; ~ t comprises a noise canceller 1, a 

picture-tone circuit 2 and a picture quality adjuster VR 1 • 

The noise canceller 1 serves as a first horizontal 

direction noise ~uppressing means and comprises a 

high-pass filter 3, a limiter 4, a limiting level control 
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circuit (referred to hereinafter as LLC circuit) 5, an 

inversion circuit 6, a level adjuster 7 and a composition 

circuit 8. 

The noise canceller 1 deducts a noise component from 

a luminance signal in the following manner. The luminance 

signal is entered into the noise canceller 1 after 

demodulation. Then, the amplitude of the high-frequency 

component of the luminance signal extracted by the 

high-pass filter 3 is limited by the ·limiter 4 and the 

noise component thereby drawn out. The polarity of this 

noise component is then inverted by the inversion circuit 

6. Thereafter, the level adjuster 7, which comprises a 

variable resistor, carries out level adjustment with the 

luminance signal. Then I the composition circuit 8 

composes the luminance signal with the output of the level 

adjuster 7. The noise component is thus deducted from the 

luminance signal . 

. The noise canceller 1, configured as described above, 

is arranged so that the amount of noise suppression is 

adjustable. For example, it can be arranged so that an 

amplitude limiting range of the limiter 4 is adjusted by a 

limiting level setting voltage generated by the LLC 

circuit S, the limiting level setting voltage be.ing 

generated-. based on a control voltage adjusted by 

manipulating the picture quality adjuster VR 1 • The level 
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of the noise component eliminated from the luminance 

signal is accordingly adjusted. Alternatively, as shown 

in Fig. 1 by a broken line, it can be arranged so that the 

control voltage from the picture quality adjuster VR 1 is 

applied to the level adjuster 71 so as to make the 

resistance of the level adjuster 7 variable in response to 

the control voltage. 

That is, adjustment of the amount of noise 

suppression is carried out by controlling a composition 

ratio of the composition circuit 8, the composition ratio 

being controlled by varying the resistance of the level 

adjuster 7 by manipulating the picture quality adjuster 

VR 1 • As shown in Fig. 2, this adjustment is arranged to 

be linear: the higher the control voltage~ the weaker the 

noise suppression · effect; conversely, the lower the 

control voltage, the stronger the noise suppression 

effect. 

The picture-tone ci·rcuit 2, which serves as a first 

frequency characteristic correcting means, corrects the 

high-frequency component of the luminance signal based on 

the control voltage generated by the picture quality 

adjuster VR 1 , as described later. As shown in Fig. 3, the 

picture-tone circuit 2·has a dead band within a specified 

range of the control voltage. The specified range 

includes a central value (further on, referred to as 

---·-.:----.. ----·-·--.---·-----· 
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central voltage) o.f the control voltage lying between 

voltages VL and VH· Within the dead band, the 

picture-tone circuit 2 does not carry out high-frequency 

component correction. 

The picture-tone circuit 2 makes the picture quality 

soft according to an arrangement so that, the higher the 

control voltage within a range VH-VMAX, the more the 

attenuation of the high-frequency component. The 

picture-tone circuit 2 makes the picture quality hard 

according to an arrangement so that, the lower the control 

voltage within a range VMIN-VL, the more the emphasi"s of 

the high-frequency component. The range VH-VMAX is higher 

than the specified range and the range VMIN-VL is lower 

than the specified range. The central voltage is set to 

normally be approximately midway between the voltage VMIN 

and the voltage VMAX. 

A voltage vi is applied at one terminal of the . 

picture quality adjuster VR1. A·control voltage between 

0 V and V1 V is generated by the picture quality adjuster 

VRi by adjusting its output voltage, the output voltage 

being varied by varying its resistance. The operational 

characteristic of the noise canceller 1 and of the 

picture-tone circuit 2 are controlled according to this 

control voltaqe. 

As shown in Fig. 4, the picture quality adjuster VR 1 
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has an adjustment knob 9 whose manipulation by rotation to 

a region A (VMrN-VL), a region B (VL-VH), and a region C 

(VH-VMAX) allows the control voltage to be freely changed. 

This is done by changing the position of an adjustment 

indication mark 9a. 

A detailed explanation follows of the picture-tone 

circuit 2. 

As shown in Fig. 5, the picture-tone circuit· 2 

comprises a dead band setting circuit 2a for setting the 

dead band, and a correction circuit 2b. In the 

configuration described hereinbelow, for convenience, the 

central voltage of the dead band is regarded to be 2.5 V. 

Also, VL=2. 4 V, VH=2. 6 V and a voltage VsE between the 

base and emitter of each of the transistors Tr1, Tr2, Tr3 

and Tr,, described later, is regarded to be 0 .1 V. The 

voltage of the input side (at point ~) of the correction 

circuit 2b during the flattening of the high-frequency 

component (2 ~z) of the luminance signal is regarded to 

be 2.5 v. 
The dead band setting circuit 2a comprises 

transistors Tr1 and Tr2 for determining a lower limit VL 

of the dead band and transistors Tr3 and Tr, for 

determining an upper limit VH of the dead band. The 

emitter of the transd.stor Tr1 is connected via a resistor 

R1 to a power line having a voltage of Vi V (+5 V), and is 
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grounded via a resistor R2. The collector of the 

transistor Tr1 is connected to the input of the correction 

circuit 2b via a resistor R3, and is grounded via a 

resistor R,. The transistor Tr2 has been provided for 

temperature compensation of the transistor Tr1; its 

collector is connected to the power line and its emitter 

is connected to the base of the transistor Tr1 as well as 

being grounded via a resistor Rs. 

TJ;le collector of the transistor Tr3 is connected to 

the power line via a resistor Re, and is connected to the 

input of the correction circuit _2b via a resistor RT. ·The 

emitter of the transistor Tr3 is connected to the. power 

line via a resistor Rs, and is grounded via a resistor Rg • 

. The transistor Tr4 has been provided for temperature 

compensation of the transistor Tr3. Its emitter is 

connected to the power line via a resistor Rio, and to the 

base of the transistor Tr3. Its collector is grounded. 

The bases (point 0) of the transistors Tr2 and Tr, 

are connected to the power line via a resistor R11, are 

grounded via a resistor RL2 and are connected to an output 

terminal of the picture quality adjuster VR1 via a 

resistor Ri3. The resistors Ri1, Ri2, and Ris have been 

provided as attenuators to expand the dynamic ranges of 

the transistors Tr2 and Tr,. 

A resistor R1• is provided between the power line and 
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the resistor R3 and a resistor Ris is provided between the 

resistor RT and the ground. The resistors R 1 .a and R 1 s 

have been provided in order to set the voltage at the 

point .f. accurately to 2. 5 V. The voltage at the emitter 

of the transistor Tr1 is set to be the voltage VL (2.4 V) 

and the voltage at the emitter of the transistor Tr3 is 

set to be the voltage VH (2.6 V). It is also possible to 

set the voltage at the point P at. approximately 2. 5 V 

without providing the resistors Ri.a and Ris by: making the 

resistances of the resistors R3 and R1 equal; making the 

resistances of the resistors R.a and RG equal; and ensuring 

that the relation between the resistances of the resistors 

Ri, R2, Ra and R9 satisfies the following equation: 

Rt•R2/(R1+Ri) = Rs•Rg/(Rs+Rg) . 

The correction circuit 2b correc~s the high-frequency 

component of the luminance signal by undergoing changes in 

impedance in accordance with the variation in voltage at 

the· point l!_. When the voltage at the point P. varies 

within the range (2.5 - 0.5) V to (2.5 + 0.5) v, the 

high-frequency component is arranged to change within the 

range -8 dB to +8 dB. In the conventional configuration, 

the correction characteristic thereof is made linear with 

respect to the control voltage by co~necting the 

correction circuit ~b to the picture quality adjuster VRi. 

Whereas, the present embodiment operates with a correction 

-----·--·-··--:---------- --
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characteristic having a dead band, as described earlier, 

due to the connection of the dead band setting circuit 2a 

to the correction circuit 2b. Here, in ranges other than 

the dead band range, the higher the voltage at the point 

g, the more the amount of correction of the high-frequency 

component. 

When a voltage Vo, i.e., the control voltage, at the 

point O in the dead band setting cir~uit 2a is at or above 

2.4 v, the base potential of the transistor Tr1 is at or 

above 1. 7 V and the transistor Tr l switches to OFF. On 

the other hand, when the voltage Vo is at or below 2.6 V, 

the base potential of the transistor Tr3 is at or below 

3 • 3 V and the transistor Tr 3 switches to OFF. In other 

words, when the voltage Vo lies within the range 

2.4-2.6 v, both the transistors Tr1 and Tr3 are switched 

to OFF and, as shown in Fig. 6, the voltage Vp at the 

point~ is maintained at 2.s v. 
When the voltage Vo is less than 2.4 V, as shown in 

Fig. 6, the lower the voltage Vo, the higher is the 

voltage Vp. This happens because the transistor Tr1 

all9ws the current to flow to the point ~. When, however, 

the voltage Vo is more than 2.6 v, as shown in Fig. 6, the 

higher the voltage Vo, the lower is the voltage .vp. This 

happens because the transistor Tr3 draws the current from 

the point P. According to this variation in voltage at 
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the point .f., the correction circuit 2b corrects the 

high-frequency component of the luminance signal with the 

correction characteristic shown in Fig. 3. 

An explanation now follows regarding the operation of 

a picture quality correcting device having the 

configuration described above. 

When the control voltage generated by the picture 

quality adjuster VRi is adjust~d by rotating the 

adjustment knob 9 to the region A, the. lower the control 

voltage, the more the amount of noise suppression by the 

noise canceller 1, the noise component of the luminance 

signal being suppressed in response tp this. Furthermore, 

the lower the control voltage, the more· the emphasis of 

the high-frequency component of the luminance signal by 

the picture-t9ne circuit 2. On the other hand, when the 

control voltage is. adjusted by rotating the adjustment 

knob 9 to the region C, the higher the control voltage, 

the less the suppression of the noise component and the 

more the attenuation of the high-frequency component. 

When, however, the control voltage is adjusted by rotating 

the adjustment knob 9 to the region B, correction of the 

high-£ requency component by the picture:..tone circuit 2 

does not take place and picture quality correction takes 

place only according to the noise canceller 1. 

Accordingly, with the present embodiment, it is 

-------- ------------··· 
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possi_ble to reduce the range within which the frequency 

characteristic of the luminance signal varies to 

approximately one-third that of the conventional 

configuration. This becomes possible because: a range is 

provided. by the picture-tone circuit 2 within which 

correction is not carried out; and because the amount of 

noise suppression of the noise canceller has been made 

variable. Thus, even when the con~rol voltage is varied 

within the range VMrN-VMAX, disturbance of the group delay 

characteristic of the luminance signal due to correction 

carried out by the picture-tone circuit 2 practically 

d~sappears. As a result, it becomes possible to control 

to a - large extent the generation of phase shift of the 

played-back signal and to reduce deterioration of picture 

quality of the played-back image due to problems such as 

overshoot or smear. Furthermore, the noise component can 

be reduced without causing deterioration in the frequency 

characteristic. This becomes possible because picture 

quality correction is carried out by using the noise 

canceller 1 and the picture-tone circuit 2 together. 

Particularly, when the control voltage is generated by 

rotating the adjustment knob 9 to the region B, there is 

no change in the frequency characteristic. As a re~ult, 

phase shift does not occur· in th~ played-back image and 

detailed portions are rendered with high definition due to 
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noisa suppression. 

As shown in Fig. 7 (a), consider, as an example, a 

case where a noise component N is included in the signal 

of an image which has a white portion on a black 

background, the white portion corresponding to a width ~t 

in the signal. Here, if an attempt is made to suppress 

the noise component N by strengthening the correction of 

the frequency characteristic, the amplitude of the wh~te 

portion ends up becoming smaller due. to an unintended 

suppression of the high-frequency component, as shown in 

Fig. 7 (b) . However, in the present embodiment, only a 

minute part of the high-frequency component is suppressed. 

As a result, as shown in Fig. 7(c), the unintended 

suppression practically disappears from the high-frequency 

component corresponding to the white portion, thus greatly 

improving the rendition of the image. 

As described above, the picture quality correcti~g 

device of the present invention has a configuration .so 

that, the higher the control voltage, the less the amount 

of noise suppression by the first horizontal direction 

noise suppressing means; and so that the first frequency 

characteristic correcting means does not carry out 

correction of the high-frequency component within a 

specified range of control voltage, this specified range 
"( 

including a value of the control voltage which serves as 

-· -··---·---- --------------·-
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the central value for correction. The frequency 

characteristic correcting means is also arranged so that, 

in a voltage range higher than the specified range, the 

higher the control voltage, the more the attenuation of 

the high-frequency component; and so that, in a voltage 

range lower than the specified range, the lower the 

control voltage, the more the emphasis of the 

high-frequency component. 

In this manner, by limiting the . correction of the 

frequency characteristic as well as by making the amount 

of noise suppression variable, not only can the noise 

component be decreased without causing. deterioration in 

the frequency characteristic of the luminanc"e signal, but 

also disturbance of the group delay characteristic due to 

a large variation in the frequen~y characteristic of the 

luminance signal can b~ prevented, since picture quality 

correction no longer relies only on the frequency 

characteristic. Consequently, it becomes possible to 

prevent to a large extent the generation of phase shift of 

the played-back signal and to prevent deterioration of 

picture quality of the played-back image due to problems 

such as overshoot or smear. 

A second embodiment of the present invention, as used 

in a VCR, is described hereinbelow, l:'..eferring to Fig. 3 

and Figs. 8 to 11. 
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The VCR of the present embodiment is provided with a 

picture quality correcting device in the luminance signal 

processing section of its reproduction system. The 

picture quality correcting device has the configuration 

shown in Fig. 8; it comprises a noise canceller 21, a 

picture-tone circuit 22 and a picture quality adjuster 

VR2 1. 

The noise canceller 21 serves as a second horizont.al 

direction noise s-µppressing means . and comprises a 

high-pass filter 23, a limiter 24, an LLC circuit 25, an 

inversion circuit 26, a level adjuster 27 and a 

composition circ~it 28. An explanation is omitted here of 

the high-pass filte·r 23, the limiter 24, the inversion 

circuit 26, and the composition circuit· 28 since these 

function in the same manner as those in the noise 

canceller 1 of the first embodiment. 

The amount of noise suppression carried out by the 

noise canceller 21 is arranged to be adjustable by 

controlling either: a limiting level setting voltage 

generated by the LLC circuit 25; or, the resistance of the 

level adjuster 27. As shown in Fig. 9, the noise 

canceller 21 differs from the noise canceller 1 in that 

the amount of noise suppression is minimized when the 

value of the control voltage lies within a range ~VH-VMAX. 

The higher or lower the control voltage with respect to 
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this minimizing · voltage, the stronger the noise 

suppression effect. 

The picture-tone circuit 22 serves as a second 

frequency characteristic correcting means. Like the 

picture-tone circuit 2 of the first embodiment, it 

corrects the frequency characteristic of the luminance 

signal and, as shown in Fig. 3, does not correct the 

high-frequency component within a s~ecified range VL-VH of 

the control voltage. 

A voltage V2 1 is applied at one terminal of the 

picture quality adjuster VR21. The adjustable control 

vol~age is generated by varying its resistance. The 

operational characteristic of the noise canceller 21 and 

that of the picture-tone circuit 22 ·are controlled 

according to this control voltage. As shown in Fig. 10, 

the picture quality adjuster VR21 has an adjustment knob 

29 whose manipulation by rotation to a region D (VMIN-VL), 

a region E (VL-V~), and a region F (VH-VMAX} allows the 

control voltage to be adjustable. This is done by 

changing the position of an adjustment indication mark 

29a. 

With the above arrangement, when the control voltage 

generated by the picture quality adjuster.VR21 is adjusted 
. . 

by rotating the adjus~ent knob 29 either to the region D 

or F, the higher or lower the control voltage, the more 
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the amount of noise suppression by the noise canceller 21, 

the noise component of the luminance signal being 

suppressed accordingly. In the region D, the lower the 

control voltage, the more the emphasis of the 

high-frequency component of the luminance signal by the 

picture-tone circuit 22. In the region F, the higher the 

control voltage, the more the attenuation of the 

high-frequency component of the luminance signal. 

However, when the control voltage is set within the region 

E of the adjustment knob 29, the correction of the 

high-frequency component by the picture-tone circuit 22 is 

not carried out, and picture quality correction is carri~d 

out only by the suppression of the noise component by the 

noise canceller 21. 

According to the operation described above, the S/N 

of the luminance signal is better in_ a low range and a 

high range of the control voltage comp_ared to that of the 

conventional arrangement. Fig. 11 shows the S/N according 

to the conventional arrangement {solid line) and the 

improved S/N (broken line). 

According to the present invention, even in the case 

where the high-frequency component of the luminance signal 

is emphas~zed, the amount of noise suppression is arranged 

to increas·e : This results in a slight decrease in 

definition compared to the ·configuration of the first 

·-·--••M ____ ------------
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embodiment, particularly when the picture quality· is 

·corrected in the hard direction. However, as described 

earlier, the noise component emphasized along with the 

high-frequency component is suppressed, and a low-noise 

image is achieved. 

The picture quality correcting device of the present 

embodiment has a configuration so that the second 

frequency characteristic correcting. means does not carry 

out correction of the high-frequency component within a 

specified range of control voltage, this specified. range 

including the value of the control voltage which serves as 

the central value for correction. The second frequency 

characteristic correcting means is also arranged so that, 

in a voltage range higher than the specified range, the 

higher the control voltage, the more the attenuation of 

the hi_gh-frequency component. Also, it is arranged that 

in a voltage range lower than the specified range, the 

lower .the control voltage, the more the emphasis o~ the 

high-frequency component. Moreover, the second horizontal 

direction noise suppressing means is arranged so that the 

amount of noise suppression is minimized at a value of a 

control voltage which corresponds to or is greater than a 

maximum value of the specified range. The second 

horizontal direction noise suppressing means is als~ 

arranged so that the amount o·f noise suppression increases 
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both when the control voltage rises .above and falls below 

this minimizing control voltag~. 

Accordingly, as ·in the picture quality correcting 

device of the previous embodiment, the disadvantage of 

relying only on the frequency characteristic for picture 

quality correction is done away with in the picture 

quality correcting. device of the present embodiment. 

Moreover, although the noise compon~nt does get emphasized 

along with the high-frequency component of the luminance 

signal, particularly so when the picture quality is made 

hard, this noise component can be reduced by increasing 

the amount of noise suppression. Consequently, even if 

the picture quality is. made hard, 

well-defined image is achieved. 

a low-noise, 

A third embodiment of the present invention, as used 

in a VCR, is described hereinbelow, referring to Figs. 2, 

3, 12, and 13. 

The VCR of the p~esent embodiment is provided with a 

luminance signal processing section in its reproduction 

system. The luminance signal processing section has the 

configuration shown in Fig. 12. In this luminance signal 

processing section, a played-back signal, which is played 

back via a video head 31, is amplified by a ~ead amp 32 . 
. 

This played-back signal ii:? separated by a filter (not 

shown) into a low band converted color signal and a 

·---· ---~---
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frequency modulated luminance signal, i.e., an FM signal. 

The low band converted color signal is converted into a 

color signal by a color signal processing section· (not 

shown). The FM signal is set to a specified level by an 

FM-AGC circuit 33. The amplitude of the attenuated 

high-frequency component is corrected by an FM equalizer 

34. Then, the signal is demodulated into the luminance 

signal by an FM demodulator 35. 

As will be described in detail later, a noise 

component in the horizontal direction of the image is 

eliminated by a noise canceller 36, and a noise component 

in the vertical direction of the image is eliminated by a 

YNR 37. Then, the high-frequency component is corrected 

by a picture-tone circuit 38. ·The luminance signal 

released by the picture-tone circuit 38 is mixed in a 

mixing circuit 39 with a color signal, converted by the 

color signal processing section, to become a video signal. 

The FM signal separated from the played-back signal 

released by the head amp 32 is also entered into an 

envelope detection circuit 4 0 . The envelope de:tection 

circuit 40 serves as envelope detecting means and 

comprises a peak detection circuit for carrying out peak 

detection of .the amplitude of the FM. signal, and an 

amplifier. The envelope detection circuit 40 detects the 

envelope of the FM signal. 

.---;--···-···-· ------ - -· . 
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detection voltage (DC signal) which varies in response to 

the amplitude variation of the FM signal. 

The detection voltage released by the envelope 

detecting circuit 40 is entered into a change-over switch 

41. The change-over switch 41 comprises contact points 

4la and 4lc, and a common terminal 4lb. The contact point 

4 la is connected to the output terminal of the envelope 

detection circuit 40. The common terminal 4lb .is . 
·connected to input terminals of DC amplifiers 42 and 43 

via a resistor R31. A DC power source 44 is connected to 

the contact point 41c. 

The change-over switch ~l is interlinked with a 

switch 45, described later. The · change-over switch 41 

functions as control voltage switching means: when picture 

quality correction is carried out automatically, the 

change-over switch 41 connects the envelope detection 

circuit 40 and the DC amplifiers 42 and 43; when picture 

quality correction is carried out manually, the 

change-over switch 41 connects the DC power source 44 and 

the DC amplifiers 42 and 43. 

The voltage of the"DC power source 44 is set to be 

substantially the same as the detection voltage of the 

envelope detection circuit 40 when, for example,· recording 

and reproduction are carried out on and f ram a standard ... 

video tape using the same video tape recorder (this will 
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be ref erred to hereinafter as self 

recording-reproduction). In the present embodiment, this 

voltage is amplified by the DC. amplifiers 42 and 43 and 

becomes the central value of the control voltage. 

The switch 45 comprises contact points 45a and 45c, 

and a common terminal 4Sb, the connections being switched 

manually. A voltage V31 is applied to the contact point 

45a. The common terminal 45b is connected to a control . 
input terminal of the YNR 37. The contact point 45c is 

kept unconnected. When the contact point 4Sa and the 

common terminal 45b ar·e connected, the voltage V31 is 

_applied to the YNR 37; when the contact point 45c and the 

common terminal 45b are connected, no-voltage is supplied 

to the YNR 37. As described later, ·the switch 45 

functions as noise suppression switching means since the 

amount of noise suppression carried out by the YNR 37 is 

switched according to whether or not the voltage V31 is 

released by the switch 45. 

The DC amplifiers 42 and 43 are amplifiers that 

suitably amplify the voltage entered via the switch 41 so 

as to generate the control voltages applied respectively 

to the noise canceller 36 and the picture-tone circuit 38. 

Furthermore, the input terminals of the DC amplifi~rs 42 
. . 

and 4 3 are also connected to t}\e output terminal of a 

picture quality adjuster VR3 1 via a resistor R3 2. The 

--···-··--------- ---
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. voltage adjusted according to the picture quality adjuster 

VR31 is entered into the DC amplifiers 42 and 43. 

The noise canceller 36 serves as a third horizontal 

direction noise suppressing means and functions similarly 

to the noise canceller 1 of the first embodiment: as shown 

in Fig. 2, the higher the control voltage generated by the 

DC amplifier 42, the weaker the noise suppression effect; 

and the lower the control voltage. generated by the .DC 

amplifier 42, the stronger the noise ·suppression effect. 

The YNR 37 serves as vertical direction. noise 

suppressing means and carries out noise reduction using 

the fact that video signals of adjacent lines are in 

correlation. It comprises, for example, a recursive comb 

filter provided with a lH delay element. The YNR 37 makes 

the amount of noise suppression variable by controlling 

the amount of feedback of the output signal to t~e input 

terminal of the lH delay element. When, howev~r, the 

voltage V3 1 is applied via the switch 45, the noise 

suppression is arranged to increase only by a specified 

amount. In stead of the YNR 37, a line noise canceller 

may, for example, be used as the vertical direction noise 

suppressing means. 

The picture-ton~ circuit 38 serves as· a third 

fre"'quency characteristic correcting means and functions 

similarly to the picture-tone circuit 2 of the first 
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embodiment: as shown in Fig. 3, when the control voltage 

lies between the specified range VL-VH, the correction of 

the high-frequency component is not carried out. 

In order to carry out picture quality correction 

according to the above arrangement, it is first necessary 

to select whether the correction is to be carried out 

automatically or manually. This is done by switching the 

switch 45. When automatic picture. quality correction .is 

turned to OFF by connecting the contact point 45c and the 

common terminal 45b of the switch 45, the contact point 

4lc and the common terminal 4lb of the change-over switch 

41 get connected. This happens because tI:ie change-over 

switch 41 and the switch 45 are interlinked. Accordingly, 

the voltage from the DC power source 44 .and the voltage 

from the picture quality adjuster VR31 are applied to the 

DC amplifiers 42 and 43. 

The amount of noise suppression by the noise 

canceller 36 is adjusted according to the control voltage 

released by the DC amplifier 42, the DC amplifier 42 

releasing this control voltage by amplifying the voltages 

applied thereto. The noise component of the luminance 

signal from the FM demodulator 35 is suppressed 

accordingly. 

The luminance signal is then entered into the YNR 37, 

where the amount of noise suppression is fixed at a normal 
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level. In the YNR 37, the noise component of the 

luminance signal is suppressed according to this level. 

Then, the luminance signal is entered into the 

picture-tone circuit 38, where the amount of correction is 

adjusted according to the control voltage released by the 

DC amplifier 43, the DC amplifier 43 releasing this 

control voltage by amplifying the voltages applied 

thereto. The high-£ requency compo~ent of the luminance . 

signal is corrected accordingly. 

Here, when the resistance of the picture quality 

adjuster VR31 is kept fixed at a constant value, the above 

circuits carry out_ noise suppression and correction of the 

frequency characteristic according to the resulting 

voltage. When, however, the picture quality adjuster VR31 

is adjusted manually, the amount of noise suppression by 

the noise canceller 36 and the YNR 37, and the correction 

of the high-frequency component by the picture-tone 

circuit 38 ·vary according to the manual adjustm~nt. 

When the contact point 45a and the conunon terminal 

45b O·f the switch 45 are connected, automatic picture 

quality correction is turned to ON, and the contact point 

41a and the common terminal 41b of the change-over switch 

41 get connected. In this case, the detection voltage 
. 

from the envelope ·detection circuit 40 and the Qutput 

voltage from the picture quality adjuster VR31 are entered 
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into the DC amplifiers 42 and 43. Here, normally, the 

resistance of the picture quality adjuster VR3 1 is kept 

fixed at a specified value and picture quality correction 

is carried out automatically on the basis of the detection 

voltage. 

When the amplitude of the FM signal is small, the 

detection voltage of the envelope detection circuit 40 

becomes low and the amount of noi~e suppression of the 

noise canceller 36 increases,· thereby increasing the noise 

suppression effect. The amount of noise suppress·ion in 

the YNR 37 is also strengthened by applying the voltage 

V31 via the switch 45, the noise suppression thereby 

increasing by a constant a.mount. On the other hand, the 

high-frequency component is emphasized by the picture-tone 

circuit 38, the picture quality being thereby corrected in 

the hard direction. Accordingly, the S/N of the video 

output can be improved even if the S/N of the demodulated 

luminance signal is bad due to a small played-back signal 

from the video head 31, thereby improving the definition 

of the image. 

When the amplitude of the FM signal is large, the 

detection vol taqe of the envelope detection circuit 4 0 

becomes high and the amount of noise s~ppression of the 
-

noise canceller 36 is ~educed, thereby weakening the noise 

suppression effect. The amount of noise suppression in 

·-----·-- .... -~ - -. --·· 
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the YNR 37 is strengthened, as described above. The 

high-frequency component is attenuated by the picture-tone 

circuit 38, the picture quality being thereby corrected in 

the soft direction. Since a sufficiently high S/N can be 

achieved when the played-back signal from the video head 

31 is· large, picture quality correction is reduced. As a 

result, an image with a better definition is achieved. 

When the amplitude of the FM signal is of a medium 

magnitude, only a medium amount of noise suppression takes 

place in the noise canceller 36. The picture-tone circuit 

3 8 does not carry out correction of the high-freqliency 

component when the value of the control voltage lies 

within the range VL-VH· In this case, since the S/N of 

the luminance signal is relatively. good, . picture quality 

correction is carried out by suitably effecting the noise 

suppression and by not carrying out correction of the 

high-frequency component. 

Consequently, when automatic . picture · quality 

correction is turned to OFF, as shown in Fig. 13 by a 

solid line, the S/N of the luminance signal becomes linear 

with respect to the amplitude of the FM signal by fixing 

the resistance of the picture quality adjuster VR3 1 to a 

specified value. However, when automatic picture quality 

correction !s turned to ON, picture quality correction is 

carried out by the noise canceller 36 within a range G, 

- . 
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i.e., between -l dB and +l dB; by the noise canceller 36 

and the picture-tone circuit 38 within ranges H, i.e., 

between -3 dB and -1 dB and between +l dB and +3 dB (this 

is shown by a broken line in Fig. 13). Here, the 

amplitude of an FM signal, released when self 

recording-reproduction is performed on a standard video, 

is taken as a reference value. Accordingly, the S/N of a 

luminance signal can be increased particularly when the 

amplitude thereof is small. Furthermore, within a range I 

where the S/N is between 0 dB and +l dB, the·S/N increases 

by a specified amount (1 dB) due to the noise suppression 

by the YNR 37. 

Accordingly, during ·the play-back of an image 

recorded on a video tape in which, for example, the 

surface magnetic flux density has decreased, it becomes 

possible in the present embodiment to automatically 

correct the picture quali~y in the most · appropriate 

manner. Moreover, even when an image recorded on a good 

quality video tape having a good S/N is played back, the 

picture quality can be improved, making it possible to get 

an image with good definition. In other words, the 

picture quality correction appropriate to the level of the 

played-back signal is carried out, resulting in a better 

quality image. Moreover, since picture quality correction 
"'I 

no longer relies only on the correction of the frequency 

-----------·-·· 
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characteristic by the picture-tone circuit 38, phase shift 

of the image due to a large variation in the 

high-frequency component of the luminance signal can be 

prevented, as in the first and second embodiments. 

As described above, a picture quality correcting 

device of the present invention comprises: envelope 

detecting means for detecting the envelope of a 

frequency-modulated luminance signal; control voltage . 
switching means for switching a control voltage to a 

constant voltage or to a detection voltage released by the 

envelope detecting means; and noise suppression 

controlling means for increasing the amount of noise 

suppression of the vertical direction noise suppressing 

means. by a constant amount when the control voltage is 

switched to the detection voltage by the control voltage 

switching means. The picture quality correcting device of 

the present invention includes: a third horizontal 

direction noise suppressing means which is arranged so 

that, the higher the control voltage, the less the amount 

of noise suppression~ and a third frequency characteristic 

correcting means which is arranged so that it does not 

carry out correction of the high-frequency component of 

the demodulated luminance signal within a sp~cified range 

of the control voltage, th~s specified range including the 

control voltage which serves as the central value for 
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correction. The third frequency characteristic correcting 

means is also arranged so that, in a voltage range higher 

than the specified range, the higher the control voltage, 

the more the attenuation of the high-frequency component; 

and so that, in a voltage range lower than the specified 

range, the lower the control voltage, the more the 

emphasis of the high-frequency component. 

When an image recorded on a g~od quality video tape 
. . 

is played back on a ·vcR the best S/N is achieved due to a 

sufficiently large played-back signal. Accordingly, it is 

sufficient to provide only a slight picture quality 

correction by reducing the suppression of the noise 

component and by not carrying out correction of the 

high-frequency component. 

Furthe:anore, when, for example, an image recorded on 

a poor quality video tape is played back, picture quality 

correction is carried out depending on the magnitude of 

the amplitude of the FM signal. Accordingly, when, for 

example, the amplitude of the FM signal is small, the S/N 

of the; luminance signal can be improved by eliminating the 

noise component and suppressing the emphasis of the noise 

component included in the high-frequency component. This 

is done by emphasizing the amount of noise suppression in 

the horizontal direction and attenuating the 

high-frequency component . 

.. -- ---··--:-~---------·. 
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Conversely, when the ampli tu~e of the FM signal is 

large and the S/N is good from the start, the amount of 

noise suppression in the horizontal direction is decreased 

and the high-frequency component is emphasized. As a 

result, a high-definition image with a good S/N can be 

achieved. Here, the S/N is further improved since the 

amount of noise suppression in the vertical direction is 

increased by a specified amount. 

Thus, along with doing away with the sole reliance on 

the frequency characteristic for picture quality 

correction, there is also the advantage that the 

appropriate picture quality .correction is carried out 

automatically, irrespective of · the quality of the 

recording medium, such as a video ·tape, and irrespective 

of the picture quality etc. of the image entered from 

another device. 

A fourth embodiment of the present invention, as used 

in a VCR, is. described.hereinbelow, referring to Figs. 2, 

3 and 14. 

The VCR of the present embodiment is provided with a 

picture quality correcting device in a luminance signal 

processing section of its reproduction system. The 

picture qua~ity correcting device has the configuration 

shown in Fig. 14; it comprises a noise canceller 51, a YNR 
·. 

52, a picture-tone circuit 53, · an edit-switch 54, a 

-~---- --- --------
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change-over switch SS and a picture quality adjuster VRs1. 

The noise canceller 51 serves as a fourth horizontal 

direction noise suppressing means and basically operates 

in the same way as the noise canceller 1 of the first 

embodiment, except that it limits noise suppression to, 

for example, approximately half when a voltage VED is 

applied via the edit switch 54, described later. 

consequently, the noise ~ailceller 51 sets, for example, 

the limiting level of a limiter according to this voltage 

VED· Moreover, a control voltage is generated by the 

picture quality adjuster VRs1 and is applied to the noise 

canceller 51 via a resistor Rs1. According to this 

control voltage, a composition ratio, based on which a 

noise component is composed in the luminance signal, is 

controlled, and the amount of noise suppression of the 

noise canceller 51 thereby becomes adjustable. 

The YNR 52 serves as vertical direction noise 

suppressing means and carries out noise reduction using 

the fact that correlation exists between adjacent lines of 

an image. The YNR 52 comprises a recursion comb filter 

provided with a lH delay element. The YNR 52 _reduces the 

amount of noise suppression by a specified amount by 

varying the amount of feedback of-the output si~al to the 

input terminal of the· lH del~y element according to the 

voltage VED· 
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The picture-tone circuit 53 serves as a fourth 

frequency characteristic correcting means 

similarly to the picture-tone circuit 2 

and. operates 

of the first 

embodiment. The high-frequency component of the luminance 

signal is corrected according to the characteristic shown 

in Fig. 3. 

The edit switch 54 comprises contact points 54a and 

54c, and a common terminal 5.4b. The respective. 

connections of the common terminal 54b with the contact 

points 54a and 54c are switched manually. The voltage VEo 

is applied to the contact point 54a. The common terminal 

54b is connected to the noise canceller 51, the YNR 52 and 

the control input terminal of the change-over switch 55 

respectively. The contact point 54c is kept unconnected. 

The edit switch 54 serves as picture quality switching. 

means: when detailed portions of an image are to be 

rendered during dubbing etc., the contact point 54a and 

the common terminal 54b are connected and the voltage VEo 

is applied to the noise canceller 51, the YNR 52 and the 

change-over switch 55; when normal play-back is carried 

out, the contact point 54c and the common terminal 54b are 

connected and the voltage VEo is no longer applied. 

The change-ov~r switch 55 comprises contact points 

~Sa and 55c and a common terminal 5Sb. When the voltage 

VED is not applied, the contact point 55a and the common 

1iiiiU 
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terminal 55b get connected and a ~ontrol voltage generated 

by the picture quality adjuster VRs i is applied to the 

picture-tone circuit 53 via a resistor Rs2. When, on the 

other hand, the voltage VED is applied, the contact point 

55c and the common terminal 55b get connected and a 

voltage from the DC power source 56 is applied to the 

picture-tone circuit 53. 

That is, the change-over switch 55 serves as picture . . 

quality correspondence control voltage switching means: it 

is interlinked and operates in conjunction with the edit 

switch 54, and switches the control voltage applied to the 

picture-tone circuit 53. Th~ voltage of the DC power 

source 56 is set to a value at· which . the picture-tone 

circuit 53 operates so as to flatten· the frequency 

characteristic of the luminance signal. 

With the above arrangement, when normal play-back is 

to be carried out, the normal play-back mode is selected: 

the edit switch 54 is turned to OFF by connecting the 

contact point 54c and the common terminal 54b. In this 

case, the voltage VED is not applied to the noise 

canceller 51, the YNR 52 and the change-over switch SS. 

As a result, the noise canceller 51 and the YNR 52 operate 

normally, ·and the change-over switch 55 connects the 

picture quality adjuster VRs1 and the picture-tone circuit 

53. Consequently, the amount of noise suppression of the 

--------------- - -- ----· ----
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noise canceller 51 and the amount of high-frequency 

component correction of the picture-tone circuit 53 is 

controlled by adjusting the picture quality adjuster VRs1. 

When dubbing is to be carried out, the edit mode is 

selected: the edit switch 54 is turned to ON by connecting 

the contact point 54a and the connnon terminal · 54b. In 

this case, the voltage VED is applied to the noise 

canceller 51, the YNR 52 and the ~hange-over switch 55. 

As a result, the noise suppression of the noise canceller 

51 is limited to a range corresponding to approximately 

half t~e normal amount and the YNR 52 does not carry out 

suppression of the noise component. Furthermore, the 

contact point SSc and the conunon terminal 55b of the 

change-over switch 55 get connected and the voltage from 

the DC power source 56 is applied to the picture-tone 

circuit 53. 

Here, the amount of noise suppression of the noise 

canceller 51 is controlled by the picture quality adjuster 

VRs 1 within the range in which the noise suppression is 

limited, as described above. The picture-tone circuit 53 

does not correct the high-frequency component. The 

luminance signal released by the picture-tone circuit 53 

becomes a video signal after being mixed in a ~ixing 

circuit 57 with a c~lor signal. ~he video signal is then 

sent to a VCR in which the recording takes place. 

··-·-··-----
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As described above, in the present embodiment, the 

amount of noise suppression of the noise canceller 51 is 

arranged to be variable according to an adjustment of the 

picture quality adjuster VRs1 even when, during dubbing, 

the noise suppression is limited by means of the edit 

mode. As a result, even when an image with a bad S/N is 

dubbed, the noise in the dubbed image can be reduced. 

Moreover, when play-back is carried.out in the edit mode, 

there is practically no occurrence ,of phase shift of the 

image since the picture-tone circuit 53 does not carry out 

correction of the frequency characteristic. 

Thus, the fourth horizontal direction noise 

suppre~sing means of the picture quality correcting device 

of the present invention makes ·the amount of noise 

suppression variable at least when detailed portions of 

the image are to be rendered. 

In other words, the amount of noise suppression is 

made adjustable when a limitation is introduced in picture 

quality correction by making the correction characteristic 

of the luminance signal constant. Consequently, 

deterioration of the S/N of the image can be prevented. 

As a result, when, for example, dubbing is carried 

out using a VCR o:r the li~e, even when an ·image with a 

~poor S/N is played back, only a mild deterioration takes 

place of the S/N of the copied image, and deterioration of 

-·-----·---·------------·--------··-
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picture quality during dubbing is prevented. 

The invention being thus described, it will be 

obvious that the same may be varied in many ways. Such 

variations are not to be regarded as a departure from the 

spirit and scope of the invention, and all such 

modifications as would be obvious to one skilled in the 

art are intended to be included within the scope of the 

following claims. 

There are described above novel features which the 

skilled man will appreciate give rise to advantages. These 

are each independent aspects of the invention to be covered 

by the present application, i~respective of whether or not 

they are included within the scope of the· following claims. 

- ---------------
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CLAIMS: 

1. A picture quality correcting device comprising: 

first horizontal direction noise suppressing means 

for suppressing noise in the horizontal direction of an 

image by extracting a noise component from a luminance 

signal and deducting this noise component from an original 

luminance signal; and 

first frequency characteristic correcting means for 

correcting the frequency characteristic of the luminance 

signal by adjusting a high-frequency component according 

to a control voltage, 

the first horizontal direction noise suppressing 

means being arranged so that the higher the control 

voltage, the less the amount of noise suppression, and 

the first frequency characteristic correcting means 

being arranged 

so that it does not correct the high-frequency 

component within a specified range of the control voltage, 

this specified range including a value of the control 

voltage which serves as the central value for correction; 

so that, in a voltage range higher than the specified 

range, the higher the control voltage, the more the 

attenuation of the high-frequency component; and 

so that, in a voltage range lower than the specified 

range, the lower the control voltage, the more the 

-~--------·-·----·----
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emphasis of the high-frequency component. 

2 . The picture quality correcting device as set 

forth in claim 1, the first horizontal direction noise 

suppressing means including: 

a high-pass filter circuit for extracting the 

high-frequency component of the luminance signal; 

a limiting level control circuit for generating a 

limiting level which varies acco~ding to the control 

voltage; 

a limiter circuit for limiting the amplitude of the 

high-frequency component according to the limiting level, 

and for drawing out the noise component; 

an inversion circuit for inverting the polarity of 

the noise component; 

a level adjustment circuit for adjusting the inverted 

noise component to the level of the luminance signal; ~nd 

a composition circuit for deducting the noise 

component from the luminance signal by composing · the 

luminance signal with an output of the level adjustment 

circuit. 

3 . The · picture quality correcting device as set 

forth in claim 2, the level adjustment circuit including a 

variable resistor. 

4 .
1 

The picture quality correcting device as set 

forth in claim l, the first frequency characteristic 

··----····--········-----·--·· -·-·· -----·-----·-···-·-
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correcting means including: 

dead band setting means for releasing a specified 

voltage with respect to a control voltage within a 

specified range, making the specified range into a dead 

band; and 

correcting means for correcting the high-frequency 

component of the luminance signal according to the output 

of the dead band setting means when the control voltage 

lies outside the dead band, the correcting means not 

correcting· the high-frequency component of the luminance 

signal when the control voltage lies within the dead band. 

5 . The picture quality corre<;:ting device as set 

forth in claim 4, 

the dead band setting means releasing the specified 

voltage when the value of the control voltage lies within 

the specified :ranq~ of the dead band; the dead band 

setting means being arranged so that the smaller the 

control vo~tage with respect to the dead band, the larger 

the voltage released by the dead band setting means, and 

the larger the control voltage with respect to the dead 

band, the smaller the voltage ·released by the dead band 

setting means, and 

the correcting means being arranged so that the 

larger the output of the dead band setting means, the more 

the correction of the high-frequency component by the 

--------:-------·-··--···---· 
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correcting ~eans. 

6 . The picture quality correcting device as set 

forth in claim 4, the dead band setting means including: 

lower limit setting means for setting a lower limit 

of the dead band; 

upper limit setting means for setting an upper limit 

of the dead band; 

attenuating means for expanding, the dynamic ranges ·of . 

the lower limit setting means and upper limit setting 

means; and 

means for generating a central voltage of the dead 

band. 

7. The picture quality correcting device as set 

forth in claim 4, the dead band setting means including: 

a first transistor and a second transistor for 

determining a lower limit of the dead band; and 

a third transistor and a fourth transistor for 

·determining an upper limit of the de~d band, 

an emitter of the first transistor being connected to 

a power line via a first resistor and being grounded via a 

second resistor, a collector thereof being connected to 

the correcting means via a third resistor and grounded via 

a fourth resistor, 

the second transistor being provided for temperature 

compensation of the first transistor, its collector being 
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connec~ed to the power line, and its emitter being 

connected to a base of the first transistor and being 

grounded via a fifth resistor, 

a collector of the third transistor being connected 

to the power line via a sixth resistor, and to the 

correcting means via a seventh resistor, and its emitter 

being connected to the power line via an eighth resistor 

and grounded via a ninth resistor, 

the fourth transistor being provided for temperature 

compensation of the third transistor, its emitter being 

connected to a base of the third transistor and to· the 

power line via a tenth resistor, and its collector being 

grounded, 

respective bases of the second transistor and the 

fourth transistor being connected to the power line via an 

eleventh resistor, grounded via a twelfth. resistor, and 

connected to the control voltage via a thirteenth 

resistor, 

a fourteenth resistor being connected between the 

power line and the third resistor, a fifteenth resistor 

being connected between the seventh resistor and ground, 

so that an emitter voltage of the first transistor is 

set to become the lower limit of the dead band, and 

so that an emitter voltage of the third transistor is 
"( 

set to become the upper limit of the dead band. 
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8 . The picture quality correcting device as set 

forth in claim 4, the dead band setting means including: 

a first transistor and a second transistor for 

setting a lower limit of the dead band; and 

a third transistor and a fourth transistor for 

setting an upper limit of the dead band, 

an emitter of the first transistor being connected to 

a power line via a first resistor a~d being grounded via a 

second resistor, ·a collector thereof being connected to 

the correcting means via a third resistor and grounded via 

a fourth resistor, 

the second transistor being provided for t~mperature 

compensation of the first transistor, its collector·being 

connected to the power line, and its- emitter being 

connected to a base of the first transistor and being 

grounded via a fifth resistor, 

a collector of the third transistor being connected 

to the power line via a sixth resistor and being connected 

to the correcting means via a seventh resistor, and its 

emitter being connected to the power line via an eighth 

resistor and grounded via a ninth resistor~ 

the fourth transistor being provided for temperature 

coi:npensation of the third transistor, its emitter being 

connected to a "base of the third transistor and to the 

power line via a tenth resistor, and its collector being 

---------------· ---·-----
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grounded, 

respective bases of the second transistor and the 

fourth transistor being connected to the power line via an 

eleventh resistor, grounded via a twelfth resistor, and 

connected to the control voltage via a thirteenth 

resistor, 

an emitter voltage of the first transistor being set 

to become the lower limit of the de~d band, and an emitter 

voltage of the third transistor being set to ·become the 

upper limit of the dead band by: making resistances of the 

third and seventh resistors equal; making the resistances 

of the fourth and sixth resistors equal; and arranging it 

so that R1·R2/(R1+R2)=Ra•Ro/(Ra+Ro) is satisfied, where R1 

is the first resistor / R2 the second resistor, Ra the 

eighth resistor, and Ro the ninth resistor. 

9. A picture quality correcting device comprising: 

second horizontal direction noise suppressing means 

. for suppressing noise in the horizontal direction of an 

image by· extracting a noise component from a luminance 

signal and deducting this noise component from an original 

luminance signal; and 

second frequency characteristic correcting means for 

correcting the frequency characteristic of the luminance 

signal by adjusting a high-frequency component a~cording 

to a control voltage, 

----- --~---··--·-
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the second frequency characteristic correcting means 

being arranged 

so that it does not correct the high-frequency 

component within a specified range of the control voltage, 

this specified range including a value of the control 

voltage which serves as the central value for correction; 

so that, in a voltage range higher than the specified 

range, the higher the control v~ltage, the more the 

attenuation of the high-frequency component; and 

so that, in a voltage range lower than the specified 

range, the lower the control voltage, the more the 

emphasis of the high-frequency component, 

the second horizontal direction noise suppressing 

means being arranged so that ·the amount of noise 

suppression is minimized at a value of the control voltage 

which corresponds to or is greater than a maximum value of 

the specified range; and so that the amount of noise 

suppression increases when the control voltage both rises 

above and falls below this minimizing value. 

10. The picture quality correcting device as set 

forth in claim 9, the second horizontal direction noise 

suppressing means including: 

a high-pass filter circuit for extracting the 
- . 

high-frequency compopent of the luminance signal; 

a limiting level control circuit for generating a 
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limiting level which varies according to the control 

voltage; 

a limiter circuit for limiting the amplitude of the 

high-frequency component according to the limiting level 

and for drawing out the noise component; 

an inversion circuit for inverting the polarity of 

the noise component; 

a level adjustment circuit for adjusting the level o·f . 
the inverted noise component so that the amount of noise 

suppression is controlled; and 

a composition circuit for deducting the noise 

component from the luminance signal by composing . the 

luminance signal with an output of the level adjustment" 

circuit. 

11. The picture quality correcting device as set 

forth in claim 9, the value of t~e control voltage at 

which the amount of noise suppression is minimized being 

set in a. range lying between an upper-limit value of the 

specified range and the maximum value of the control 

voltage·. 

12. The picture quality correcting device as set 

forth in claim 9, the second frequency characteristic 

correcting means including: 

deac:i band setting means for releasing a specified 

voltage with. respect to a control· voltage within a 

----·-·-----·---
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specified range, making the specified range into a .dead 

band; and 

correcting means for correcting the high-frequency 

component of the luminance signal according to the output 

of the dead band setting means when the control voltage 

lies outside the dead band, the correcting means not 

correcting the high-frequency component of the luminance 

signal when the control voltage lies within the dead band. 

13. The picture quality correcting device as set 

forth in claim 12, 

the dead band setting means releasing the specified 

voltage when the value of the control voltage lies within 

the specified range of the dead band, the dead band 

setting means being arranged so .that the smaller the 

control voltage with respect to the dead band, the larger 

the voltage released by the dead band setting means, and 

the· larger the control voltage with respect to the dead 

band, . the smaller the voltage released by the dead band 

setting means, and 

the correcting means being arranged so that the 

larger the output· of the dead band setting means, the more 

the correction of the high-frequency component by the 

correcting means. 

14. A picture quality correcting device comprising:~ 

third horizontal direction noise suppressing means 
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for suppressing noise in .the horizontal direction of an 

image by extracting a noise component f rem a luminance 

signal and deducting this noise component from an original 

luminance signal; 

vertical direction noise suppressing means for 

suppressing noise in the vertical direction of the image 

by utilizing the correlation that exists between adjacent 

lines; 

third frequency characteristic correcti.ng means for 

correcting the frequency characteristic of the luminance 

. signal by adjusting a high-frequency component according 

to a control voltage; 

envelope detecting means for detecting the envelope 

of a frequency-modulated luminance signal and for 

releasing a detection voltage; 

control voltage switching means for selecting, as the 

control voltage, either a reference voltage, or the 

detection voltage of the envelope detecting means; and 

noise suppression controlling means for increasing 

the amount of noise suppression of the vertical direction 

noise suppressing means by a constant amount when the 

control voltage switching means selects the detection 

voltage as the control voltage, 

the third horizo-ntal no~se suppressing means being 

arranged so that the higher the control voltage, the less 

-------------------
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the amount of noise suppression, 

the third frequency characteristic correcting means 

being arranged 

so that it does not correct the high-frequency 

component of the demodulated luminance signal within a 

specified range of the control voltage, this specified 

range including a value of the control voltage which 

serves as the central value for correction; 

so that·, in a voltage range higher than the specified 

range, the higher the control voltage, the more the 

attenuation of the high-frequency component; and 

so that, in a voltage range lower than the specified 

range, the lower the control voltage, the more the 

emphasis of the high-frequency component .. 

15. The picture quality correcting device as set 

forth in claim 14, the envelope detecting means _comprising 

a peak detection circuit for carrying out peak_detection 

of the amplitude of the frequency modulated signal, and an· 

amplifier circuit. 

16. The picture quality correcting device as set 

forth in claim 14, the reference voltage being set to be 

substantially the same as the detection voltage released 

by the envelope detecting means when recording and 

reproduction are carried out on and from a standard video .. 
tape using the same video tape recorder. 
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17. The picture quality correcting _device as set 

forth in claim 14, the control voltage switching means 

including a first switching circuit, and the noise 

suppression controlling means including a second switching 

circuit. 

18. The picture quality correcting device as set 

forth in claim 17, the switching operation of the first 

switching circuit and the second s~i tching circuit being . 

interlinked, wherein, 

during automatic picture quality correction, the 

detection voltage is selected as the control voltage by 

the first switching circuit, and a switc.hing of the second 

switching circuit from no-voltage to a specified voltage 

is carried out, the amount of noise suppression of the 

vertical direction noise suppressing means thereby being 

increased by a constan~ amount, and 

during manual picture quality correction, the 

reference voltage is .selected as the control voltage by 

the first switching circuit, and a switching of the second 

switching circuit from the specified volt~ge to no-voltage 

is carried out, the amount of rioise suppression of the 

vertical direction noise suppressing means thereby being 

reduced to zero. 

19. The picture quality correcting device as set 

forth in claim 14, the vertical direction noise 

.--·---··---
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suppressing means including a recursive comb filter 

provided with a lH delay element. 

20. The picture quality correcting device as set 

forth in claim 14, the vertical direction noise 

suppressing means including a line noise canceller which 

carries out noise suppression using line correlation of 

the lumina~ce signal. 

21. A picture quality correcti.ng device comprising·: 

a fourth horizontal direction noise suppressing.means 

for suppressing noise in the horizontal direction· of an 

image by extracting a noise component from a luminance 

signal and deduc~ing this noise component from an original 

luminance signal; 

a fourth frequency characteristic correcting means 

for correcting the frequency characteristic of the 

luminance signal by adjusting a high-frequency component 

according to a control voltage; 

nois·e suppression limiting means for limiting, 

relative to a normal amount, the amount of noise 

suppression of the fourth horizontal direction noise 

suppressing means when detailed portions of the image are 

to be rendered; and 

picture quality correspondence control voltage 

switching means for.making the control voltage var~able at 

normal times, and for switching the control voltage to a 
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constant voltage when the detailed portions of the image 

are to be rendered, 

the fourth horizontal direction noise suppressing 

means making the amount of noise suppression variable at 

least when the detailed portions of the image are to be 

rendered. 

22. A picture quality correcting device comprising: 

horizontal direction noise suppressi~g means for . 
suppressing noise in the horizontal direction of an image 

by extracting a noise component from a luminance signal 

and deducting this noise component from an original 

luminance signal; 

vertical direction noise suppressing means for 

suppressing noise in the vertical direction of the image 

by utilizing the correlation that exists between adjacent 

lines; 

a frequency characteristic correcting means for 

correcting the frequency characteristic of the luminance 

signal by adjusting a high-frequency component according 

to a control voltage; 

picture quality switching means for selecting a 

specified edit voltage in an edit mode, and selecting 

no-voltage during normal play-back; and 

picture quality "' correspondence control voltage 

switching means for selecting a reference voltage as the 
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control voltage in response to the edit voltage when the 

edit voltage is selected by the picture quality switching 

means, and for supplying the reference voltage to the 

frequency characteristic correcting means, wherein 

in the edit mode, 

a limiting level of a limiting circuit, provided in 

the horizontal direction noise suppressing means, is set 

according to an output of the picture quality switching . 
means, the amount of noise suppression being limited more 

than during normal play-back, and, even though the amount 

of noise suppression has been limited, the amount of noise 

suppression by the horizontal direction noise suppressing 

means being variable, and 

the vertical direction noise ·Suppressing means does 

not carry out suppression of the noise component. 

23. The picture quality correct~ng device as set 

forth in claim 22, the amount of noise ~uppression in the 

edit mode being limited to substantially half the amount 

of noise suppression during normal play-back. 

24 • The picture quality correcting device as set 

forth in claim 22, the horizontal direction· noise 

suppressing means making the amount of noise suppression 

adjustable by controlling a composition ratio according to 

the control voltage,. the noise component being composed in 

the luminance signal based on the composition ratio. 
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25. Apparatus for improving the picture quality 

of video images reproduced from video signals 

retrieved from a storage means, said apparatus 

, comprising: 

a video signal horizontal noise suppression means 

(l; 21.; 36) and a video signal frequency 

characteristic correcting means (2; 22; 38) 

characterised by said horizontal noise suppression 

means (l; 21; 36) and said frequency characteristic 

10 correcting means (2; 22; 38) being interdependently 

operable according to a variable control signal such 

that change in a high frequency component of .said 

video signal due to said horizontal noise suppression 

means (l; 21; 36) is compensated by said frequency 

15 characteristic correcting means {2; 22; 38). 

26. Apparatus as claimed in claim 25, wherein 

said control signal is derived from said video signals 

retrieved from said storage means. 

27. Apparatus for improvin9 the picture quality 

2 o of video images reproduced from video signals 

retrieved from a storage means, said apparatus 

comprising: 

video signal horizontal noise suppressing means 

(51) and a video signal frequency characteristic 

25 correcting means (53) characterised by said horizontal 

noise suppressing means (51) and said frequency 
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characteristic correcting means (53) being selectively 

operable in one of two modes such that in a first mode 

said horizontal noise suppressing means (51) and said 

frequency characteristic correcting means ( 53) are 

5 interdependently operable according to a variable 

control signal, and in a second mode said horizontal 

suppressing means (51) and said frequency 

characteristic correcting means (53) have less effect 

on said video signals than in said first mode. 
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