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(57) A pixel data outputting circuit outputs center and peripheral pixel data from a video signal. A difference
calculation circuit calculates differences of the peripheral pixel data from the center pixel data. A correlation pixel data
detecting circuit detects a portion of the peripheral data showing high correlation according to the differences and a
threshold value. A counter counts the portion of the peripheral data showing high correlation. A selecting circuit
responsive to the correlation pixel data detecting circuit selectively outputs a portion of the differences of the portion
of the peripheral data. A summing circuit obtains a sum of the portion of the differences in accordance with the
counting result. A dividing coefficient generating circuit generates a dividing coetfficient of 2 n according to the
counting result. A dividing circuit divides the sum with the dividing coefficient. An adding circuit adds the dividing
result to the center pixel data to generate an output video signal. A weighting circuit weights each of the portion of
differences according to the predetermined priority, wherein the summing circuit obtains the sum from the weighted
differences. The corresponding method and the corresponding recording medium storing the method are also

disclosed.
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ABSTRACT OF THE DISCLOSURE
A pixel data outputting circuit outputs center and

peripheral pixel data from a video signal. A difference
calculation circuit calculates differences of the
5 peripheral pixel data from the center pixel data. A

correlation pixel data detecting circuit detects a portion
of the peripheral data showing high correlation according
to the differences and a threshold value. A counter counts
the portion of the peripheral data showing high correlation.

10 A selecting circuit responsive to the correlation pixel
data detecting circulit selectively outputs a portion of the
differences of the portion of the peripheral data. A
summing circuit obtains a sum of the portion of the
differences 1In accordance with the counting result. A

15 dividing coefficient generating circuit generates a
dividing coefficient of 2" according to the counting result.

A dividing circuit divides the sum with the dividing

coefficient. An adding circuilt adds the dividing result to
the center pixel data to generate an output video signal.

20 A weighting circuit weights each of the portion of

differences according to the predetermined priority,
wherein the summing circuit obtains the sum from the
weighted differences. The corresponding method and the

corresponding recording medium storing the method are also

25 disclosed.
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TITLE OF THE INVENTION
A VIDEO SIGNAL NOISE REDUCTION APPARATUS,
A METHOD OF REDUCING A NOISE IN A VIDEO SIGNAL, AND
A RECORDING MEDIUM STORING A PROGRAM OF THE METHOD
BACKGROUND OF THE INVENTION
1. Field of the Invention
This invention relates to a video signal noise

reduction apparatus, a method of reducing a noise in a
video signal, and a recording medium storing a program of
the method.

2. Description of the Prior Art

A video signal noise reduction apparatus for
reducing noise in a video signal by averaging the video
signal in accordance with a correlation result between the
center and peripheral pixels are known.

Japanese patent application provisional publication

No. 6-86104 discloses such a prior art video signal noise

reduction apparatus.

Fig. 6 1s a block diagram of the prior art video

signal noise reduction apparatus disclosed in this Japanese

patent provisional application.
A video signal from an input terminal 501 is
supplied to a center and peripheral pixel data output

circuit 502. The center and peripheral pixel data output

circuit 502 supplies center pixel data and peripheral pixel
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data to absolute value circuits 503 to 508. The absolute
value circuits 503 to 506 calculate difference in values of
the peripheral pixels from that of the center pixel and
operates absolute values which are supplied to a

correlation judging circuits 507 to 510. The correlation

judging circuits 507 to 510 compare the absolute values

from the absolute value circuits 503 to 506 with a
threshold value to judge the presence or the absence of
correlation. The Jjudging results are supplied to counter
511 and to correlation pixel adder 512. The counter 511
counts the number of the pixels showing correlation and the
count 1s supplied to a divider 513.

The correlation pixel adder 512 obtains a sum of

values of only pixels showing correlation. The sum is

supplied to the divider 513. The divider 513 divides the
sum from the correlation pixel adder 512 by the count from

the counter 511 and the dividing result is outputted as the

output video signal. Thus, the dividing result replaces
the value of the center pixel, so that the video signal is
averaged to reduce noise in the video signal.
The divider makes the circuilt scale large.
SUMMARY OF THE INVENTION
The aim of the present invention is to provide a
superior video signal noise reduction apparatus, a superior

method of reducing a noise in a video signal, and a
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superior recording medium storing a program of the method.
According to the present invention there is provided
a video signal noise reduction apparatus. A pixel data
outputting circuit responsive to a pixel clock signal
5 outputs data of a center pixel and data of peripheral

pixels from a video signal. A difference calculation
circult calculates differences of the data of the
peripheral pixels from the data of the center pixel. A
correlation pixel data detecting circuit detects a portion
10 of the data of the peripheral pixels showing high
correlation with the data of the center pixel in accordance
with the differences and a threshold value. A counting
circuit counts the portion of the data of the peripheral

pixels from the correlation pixel data detecting circuit.

15 A correlation pixel selecting circuit responsive to the
correlation pixel data detecting circuit selectively
outputs a portion of the differences of the portion of the
data of the peripheral pixels. A summing circuit obtains a
sum of the portion of the differences in accordance with

20 the counting result. A dividing coefficient generating
circult generates a dividing coefficient of 2" in
accordance with the counting result of the counting circuit.
A dividing circuit divides the sum with the dividing
coefficient. An adding circuit adds the dividing result to

25 the center pixel data to generate an output video signal.

iy g ok Sy, =
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In the video signal noise reduction apparatus, the
summing circuit Includes a weighting circuit which weights
each of the portion of differences in accordance with a
predetermined priority, the summing circuit obtains the sum
from the weighted differences.

According to the present invention there is also
provided a method of reducing noise in a video signal
including the steps of: outputting data of a center pixel
and data of peripheral pixels from a video signal in
response to a pixel clock signal; calculating differences
of the data of the peripheral pixels from the data of the
center pixel; detecting a portion of the data of the
peripheral pixel showing high correlation with the data of
the center pixel in accordance with the differences and a
threshold value; counting the detected portion of the data
of the peripheral pixels; selectively outputting the
detected portion of the differences of the portion of the
data of the peripheral pixels; obtaining a sum of the
portion of the differences in accordance with the counting
result; generating a dividing coefficient of 2" in
accordance with the counting result; dividing the sum with

the dividing coefficient; and adding the dividing result to

the data of the center pixel to generate an output video

signal.

The method of reducing noise further includes the
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step of weighting each of the portion of differences in

accordance with a predetermined priority. The sum is

obtained from the weighted differences.

According to the present invention there is further

5 provided a recording medium comprising; a base: and a

recording layer storing a program including the steps of:

outputting data of a center pixel and data of peripheral

plixels from a video signal in response to a pixel clock

signal; calculating differences 6f the data of said

10 peripheral pixels from the data of the center pixel:

detecting a portion of the data of the peripheral pixels

showing high correlation with the data of the center pixel
in accordance with the differences and a threshold value:

counting the detected portion of the data of the peripheral

15 pixels; selectively outputting the detected portion of the
differences of the portion of the data of the peripheral

pixelS; obtaining a sum of the portion of the differences
in accordance with the counting result; generating a

dividing coefficient of 2" in accordance with the counting

20 result; dividing the sum with the dividing coefficient; and
adding the dividing result to the data of the center pixel

to generate an output video signal.

The program further includes the step of weighting

each of the portion of differences in accordance with a

25 predetermined priority. The sum is obtained from the
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welghted differences.
BRIEF DESCRIPTION OF THE DRAWINGS
The object and features of the present invention
will become more readily apparent from the following

detailed description taken in connection with the

accompanying drawings in which:

Fig. 1 is a block diagram of a video signal noise
reduction apparatus of an embodiment of this invention:

Fig. 2 is a table of the embodiment showing an

example of values of the coefficient with respect to the

counting result;

Fig. 3 1s a table of this embodiment showing

welghting and adding equations;
Fig. 4 depicts a flow chart of this embodiment

showing a method of reducing noise in the video signal.

Fig. 5 1s an 1llustration of this embodiment

showing a video processing operation; and

Fig. 6 is a block diagram of the prior art video
signal noise reduction apparatus.

The same or corresponding elements or‘parts are
designated with like references throughout the drawings.

DETAILED DESCRIPTION OF THE INVENTION

Hereinbelow will be described an embodiment of this

invention.

Fig. 1 is a block diagram of a video signal noise
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reduction apparatus of the embodiment of this invention.
The video signal nolise reduction apparatus includes

an input terminal 101, a center and peripheral pixel data

output circuit 102, difference calculation circuits 103 to
106, a correlation judging circuits 107 to 110, a counter
111, a coefficient generating circuit 114, a correlation
pixel selector 112, a weighting and adding circuit 113, an
averaging circuit 115, and an adder 1186.

A video signal from an input terminal 101 is

supplied to a center and peripheral pixel data output
circuit 102. The center and peripheral pixel data output
circuit 102 supplies center pixel data (data of the center
pixel) and peripheral pixel data (data of peripheral pixels)
to difference calculation circuits 103 to 106, respectively.
More specifically, the center and peripheral pixel data
output clircuit comprises a memory to output values of the
center and peripheral pixels. The difference calculation
circuits 103 to 106 calculate differences in values of the
peripheral pixels from that of the center pixel,
respectively. The differences are supplied to correlation
judging circuits 107 to 110, respectively. The correlation
judging clrcuits 107 to 110 compare the differences from
the difference calculation circuits 103 to 106 with a
threshold value to Judge the presence or the absence of

correlation, respectively. The judging results are
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supplied to counter 111 and to correlation pixel selector
112. The counter 111 counts the number of the pixels
showing high correlation and the count is supplied to a
coefficlient generation circuit 114 and to a weighting and
adding circuit 113.

The coefficient generation circuit 114 generates a
dividing coefficient of 2" in accordance with the counting
result of the counter 111. Fig. 2 is a table of the
embodiment showing an example of values of the coefficient
with respect to the counting result. In Fig. 2, the number
of values of pixels inputted to the center and peripheral
pixel data output circuit 102 is sixteen.

The correlation pixel selector 112 selectively
outputs a portion of differences corresponding to high
correlation results. The weighting and adding circuit 113
weights each of the portion of differences from the
correlation pixel selector 112 in accordance with one of
equations selected in accordance with the count from the

counter 111 and adds the weighting results. Fig. 3 is a

table of this embodiment showing weighting and adding

~equations, wherein the number of pixels under processing is

sixteen. The coefficients are varied in accordance with a

predetermined priority. That is, one of peripheral pixels

which is nearest to the center pixel has a high priority.

For example, in Fig. 3, the peripheral pixel Al (for
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example, the plxel on the right side of the center pixel)
has a highest priority other than the center pixel AO.
More specifically, 1t 1s assumed that priority levels of
differences (AO) to (Al1l6) decrease in this order.
Therefore, the center pixel has the highest priority but
the difference from its own value is always zero, so that
the actual highest priority is assigned to one of nearest
pixels, for example, the pixel at the right side of the

center pixel. Accordingly, the weighting and adding

equation 1s selected in accordance with the counting result
and the values of the peripheral pixels are weighted in
accordance with the priority and added with each other.

The averaging circuit 115 divides the output of the
welghing and adding circuit 113 with the coefficient from
the coefficient generation circuit 114. The adder 1186 adds
the output of the averaging circuit 115 to a value of the
center pixel from the center and peripheral pixel data
output circult 102 to generate an output video signal. The
averaging circuit 115 includes a bit shift register for

shifting the bits of the weighting and adding result

because the coefficient 1is 2°.

As mentioned above, a predetermined priority is

provided to peripheral pixels and the differences showing
high correlation 1s weighted in accordance with the number

of high cofrelation peripheral pixels and the adding result
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is divided with the coefficient of 2™ determined in
accordance with the number of the high correlation
peripheral pixels, and the dividing result is added to the
value of the center pixel, so that noise in the video
signal 1s suppressed. Moreover the averaging circuit 115
includes the bit shift register, so that the circuit scale
can be miniaturized.

Fig. 4 depicts a flow chart of this embodiment
showing a method of reducing noise in the video signal.
Fig. 5 1s an illustration of this embodiment showing a

video processing operation. A video signal generated by a

video camera 403 1s processed with the program in the
computer 403 and the processed video signal is supplied to

a video monitor 405 and the image 406 is reproduced.

In step s1, the count of the peripheral pixels
showing the high correlation is initialized. In step s2,

it is Jjudged whether reading values of the center pixel and

peripheral pixels around the center pixel has finished. If

i1t has not finished, a value of the center pixel or one of

peripheral pixels 1s obtained (read) in step s3. In the
following step s4, a difference between a value of the
center pixel and a value of the peripheral pixel is
calculated. 1In the following step s5, the difference is
compared with the threshold value. If the difference is

greater than the threshold value (high correlation), the
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count 1s incremented in step s6 and processing returns to
step s2. If the difference is not greater than the
threshold value (low correlation) in step s5 processing

directly returns to step s2.

If all values of the center and pefipheral pixels
have been read and outputted in step s2, the coefficient is
generated in accordance with the count obtained in step s6
as shown in Fig. 2.

In the following step s8, the differences are
weighted and added in accordance with one of weighting and

adding equations selected in accordance with the count.
In step s9, the weighting and adding result is
divided with the coefficient obtained in step s7 for
averaging.
In step s10, the averaging result is added to the

value of the center pixel to generates an output video

signal.

Actually, in step s89, dividing the weighting and

adding result is effected by shifting the bits of the

weighting and adding result because the coefficient is 2.
In Fig. S5, the program representing the operation of

the above-mentioned method is stored in a recording medium

401. The recording medium 401 includes a base 40l1la and a
recording layer 401b. The recording layer 401b stores the

program including the following steps:
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Center and peripheral pixel data are outputted from
a video signal 1n response to a pixel clock signal.

Differences of the peripheral pixel data from the
center pixel data are calculated.

A portion of the peripheral data showing high
correlation with the center pixel data is detected in
accordance with the differences and a threshold wvalue.

The detected portion of the peripheral data are
counted.

The detected portion of the differences are
selectively outputted.

A sum of the portion of the differences is obtained
with weighting in accordance with the counting result.

A dividing coefficient of 2° is obtained in

accordance with counting result.

The sum is divided with the dividing coefficient.

The dividing result is added to the center pixel
data to generate an output video signal.

The recording medium 401 is put into a recording
medium reader in a computer 403 and stored in the memory,
so that a video signal generated by a video camera 403 is
processed with the program in the computer 403 and the
processed video signal is supplied to the video monitor 405

and the image 406 1s reproduced.
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WHAT IS CLAIMED 1S:

1. A video signal noise reduction apparatus comprising:
pixel data outputting circuit responsive to a pixel
clock signal for outputting data of a center pixel and data

of peripheral pixels from a video signal;

difference calculation means for calculating
differences of said data of said peripheral pixels from

sajid data of sald center pixel;

correlation pixel data detecting means for detecting

a portion of said data of said peripheral pixels showing

high correlation with said data of said center pixel in
accordance with said differences and a threshold value;

counting means for counting said detected portion of
said data of said peripheral pixels from said correlation
pixel data detecting means;

correlation pixel selecting means responsive to said
correlation pixel data detecting means for selectively
outputting a portion of said differences of said portion of
said data of sald peripheral pixels;

summing means for obtaining a sum of said portion of
salid differences in accordance with said counting result;

dividing coefficient generating means for generating
a dividing coefficient of 2" in accordance with said

counting result of said counting means;




10

15

20

29

CA 02306679 2000-04-26

~14-~

dividing means for dividing said sum with said
dividing coefficient; and

adding means for adding said dividing result to said
data of said center pixel to generate an output video

signal.

2. A video signal noise reduction apparatus as claimed in
claim 1, wherein said summing means includes weighting

means for weighting each of said portion of differences in

accordance with a predetermined priority and said summing

means obtains said sum from said weighted differences.

3. A method of reducing noise in a video signal comprising
the steps of:

outputting data of a center pixel and data of
peripheral pixels from a video signal in response to a
pixel clock signal;

calculating differences of said data of said
peripheral pixels from said data of said center pixel:

detecting a portion of said data of peripheral
Pixels showing high correlation with said data of said
center plxel 1In accordance with said differences and a

threshold value:

counting said detected portion of said peripheral

data;
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selectively outputting said detected portion of said
differences of said portion of sald data of said peripheral

plixel;

obtaining a sum of said portion of said differences

in accordance with said counting result;
generating a dividing coefficient of 27 in
accordance with counting result;

dividing said sum with sald dividing coefficient;

and

adding said dividing result to said data of said

center pixel to generate an output video signal.

4. A method of reducing noilse as claimed in claim 3,

further comprising the step of weighting each of said

portion of differences in accordance with a predetermined

priority, wherein sald sum is obtained from said weighted

differences.

5. A recording medium comprising:
a base; and

a recording layer storing a program including the

steps of:

outputting data of a center pixel and data of

peripheral pixels from a video signal in response to a

pixel clock signal;



10

15

20

CA 02306679 2000-04-26

~16~

calculating differences of said data of said
peripheral pixels from said data of said center pixel:

detecting a portion of said data of said peripheral

pixels showing high correlation with said data of said

center pixel in accordance with said differences and a

threshold wvalue;

counting said detected portion of said data of said

peripheral pixels;

selectively outputting said detected portion of said

differences of said portion of said data of said peripheral

pixels;

obtaining a sum of said portion of said differences
in accordance with said counting result;

generating a dividing coefficient of 2 1in
accordance with counting result;

dividing saild sum with said dividing coefficient;
and

adding said dividing result to said data of said

center pixel to generate an output video signal.

6. A recording medium as claimed in claim 1, wherein said

program further comprising the step of welghting each of

said portion of differences in accordance with a

predetermined priority, wherein said sum is obtained from

said weighted differences.
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