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(57) Abstract

An improved grid moving method of an object image and an apparatus using the same which are capable of reducing the amount
of information with respect to the image of an object by moving the grid in accordance with a position in which an image of the object
having shape information exists, which include the steps of: a moving step for forming a grid over an image of an object having shape
information, segmenting the image into a plurality of unit regions, and moving the formed grid; a judging step for judging an amount of the
information at each position to which the grid is moved in the moving step; a detecting step for detecting a position at which the amount
of the information is reduced; a compaction step for reforming the grid in accordance with the position detected in the detecting step and
for coding the image of the object existing in unit regions of the reformed grid; and a motion estimation step for reforming the grid in
accordance with the position detected in the detecting step and for estimating the motion of the image of the object in the unit regions in
which the image of the object exists among the unit regions segmented by the reformed grid.




AM
AT
AU
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
Cs
CZ
DE
DK
EE
ES
FI
FR
GA

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT.

Armenia
Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cote d'Ivoire
Cameroon
China
Czechoslovakia
Czech Republic
Germany
Denmark
Estonia

Spain

Finland

France

Gabon

United Kingdom
Georgia

Guinea

Greece

Hungary

Ireland

Italy

Japan

Kenya

Kyrgystan
Democratic People’s Republic
of Korea
Republic of Korea
Kazakhstan
Liechtenstein

Sri Lanka

Liberia

Lithuania
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia
Mauritania

MwW
MX
NE
NL
NO
Nz
PL

RO
RU
SD
SE
SG
SI

SK
SN
Sz
™
TG
T}

UA

us
vz

Malawi

Mexico

Niger

Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore
Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam




WO 97/03525 PCT/KR96/00106

10

15

20

25

GRID MOVING METHOD OF OBJECT IMAGE AND APPARATUS USING
THE SAME AND COMPACTION/MOTION ESTIMATION METHOD USING
THE SAME AND APPARATUS THEREOF

TECHNICAL FIELD

The present invention relates to a grid moving method for inimizing
image information of an object image and an apparatus therefore and
a compaction/motion estimation method using the grid moving method
and an apparatus therefor, and particularly to an improved grid
moving method for an object image and an apparatus therefor and a
compaction/motion estimation method using the grid moving method and
an apparatus therefor which are capable of forming a grid with respect to an
image of a predetermined object having shape information and,in a region
of an image, dividing the region of the image into a plurality of unit
regions, moving the formed grid, and detecting a position at which the
amount of information is reduced when performing a compaction or
estimating a motion of an object. In addition, the present invention is
basically directed to reforming the grid to a position at which the amount
of information is reduced by moving the grid, and is directed to separating
and coding each unit region in which an image of the object exist from the
reformed grid and using the grid movement of the image of an object of

which the motion is estimated.

BACKGROUND ART
Conventionally, since an image of an object having a predetermined

shape contains a great amount image data, when storing the image data
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ina recording/writing medium, a large space is necessary for storing the
data. In addition, transmitting the data takes too much time, so it is difficult
to transmit the data in real time.

Therefore, the image of the object is coded, and the motion of the
image is estimated and then the amount of the information in the image is
reduced for storing the information in a predetermined recording/writing
medium.  Thereafter, the information is transmitted to a predetermined
destination in real time.

When coding an image of an object, a vector quantumization method
or a discrete cosine transform (DCT) method is used.

Recently, a shape adaptive discrete cosine transform (SADCT)
method has been effectively used in industry. This method is very effective
for object-based compaction.

The above-mentioned shape adaptive discrete cosine transform
method is directed to forming a grid with respect to an image frame,
dividing an image of an object into a plurality of unit regions each having
predetermined size and shape information, separatinga unit region from
the plurality of the unit regions in which an image of the object exists and
then coding the unit region.

In addition, when the unit region contains an image to be coded, the
effectiveness between a two-dimensional region DCT and a compaction
become identical in the shape adaptive discrete cosine transform. When the
unit region does not contain the image to be coded, the pixel, in which an
image of an object exists, is processed with respect to the X-axis in a
one-dimensional discrete cosine transform method, and a result of the
above X-axis-based process is processed with respect to the Y-axis in

a one-dimensional discrete cosine transform method. Thereafter, the final
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The shape adaptive discrete cosine transform method is further
directed to reducing the number of unit regions in which an image of an
object exists and performing the compaction after substantially filling the
image of the object in the unit region, thus enhancing the compaction
of a transform constant.

Therefore, when performing the shape adaptive discrete cosine
transform process, the image of the object to be coded should
preferably be substantially filled in each unit region, and then the number
of unit regions in which an image of the object exists is effectively
reduced.

The above-described shape adaptive discrete cosine transform
process will now be described in more detail with reference to Figs. 1A
through 3F.

Figs. 1A and 1B show grid patterns formed in one frame.

As shown therein, one frame is divided into a plurality of rows and
columns which are consisted of a plurality of unit regions 21 having the
same size and shape in cooperation witha P X Q number of X-axis grid
and Y-axis grid 11 and 13 spaced apart from one another at a regular
distance.

A unit region 21 may be formed in various shapes.

For example, the unit region 21 is formed in a regular square or a
rectangular form by the X-axis and Y-axis grid 11 and 13. In addition, as
shown in Fig. 2A, A unit region 21 may be formed as a horizontally lying
triangle or a horizontally upside down triangle, and neighboring triangles
form rectangular shapes bounded by the slant grids 15 and 17. As shown

in Fig. 2B, a unit region 21 is formed by vertically lying triangles and
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neighboring triangles form rectangular shapes bounded by the slant grids 15
and 17.

In addition, as shown in Fig. 2C, the unit region 21 is formed as a
45° rotated square by the slant grids 15 and 17, and as shown in Figs.
2D and Z2E, the unit region 21 is formed in a hexagonal shape by the slant
grids 15 and 17. As shown in Fig. 2F, the unit region 21 is formed in an
octagonal form having a 45° rotated small square between the
neighboring octagons. In this example, two different shaped unit regions
21 are concurrently used.

Any shape which spatially and evenly divides the image frame may
be used for the unit region 21.

A square- or rectangular-shaped unit region 21 which is defined by
an X-axis grid 11 and Y-axis grid 13 will now be explained.

As shown in Fig. 1B, the unit region 21 is formed of an M X N
number of unit pixels 23 in the X-axis and Y-axis directions. For
example, one unit region 21 is formed of an 8 X 8 number of unit pixels 23
or is formed of a 16 X 16 number of unit pixels 23.

In addition, a unit region 21 is defined as an M X N number of
blocks in accordance with the number of unit pixels 23. As shownin Fig.
1B, the unit region 21 refersto an 8 X 8 number of blocks
corresponding to unit pixels.

Fig. 3A shows an image (shown as the hatched portion) having
predetermined shape information in a unit region 21 formed of an 8 X 8
number of unit pixels 23.

For the shape adaptive discrete cosine transform with respect to the
image of an object, as shown in Fig. 3B, the image of the object is filled

from the upper side margin portion of the unit region 21, and then the
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one-dimensional cosine transform is performed with respect to the Y-axis
which is shown in the vertical direction.

The one-dimensional discrete cosine transform is performed as
shown in Fig. 3D.

When the one-dimensional discrete cosine transform is completed
with respect to the Y-axis, the image of the object is filled from the left side
margin portion of the unit region 21, as shown in Fig. 3E,and then the
one-dimensional discrete cosine transform is performed with respect to the
X-axis which is shown in the horizontal direction.

When the one-dimensional discrete cosine transform is completed
with respect to the X-axis, as shown in Fig. 3F, the shape adaptive
discrete cosine transform with to the Y-axis and X-axis is completed.

Thereafter, a zig-zag scan is performed with respect to the final
shape, as shown in Fig. 3F, which is obtained by the above-mentioned
shape adaptive discrete cosine fransform. For example, the zig-zag
scan is  performed diagonally from the leftmost side and the uppermost
side to the rightmost side and the lowermost side.

However, the conventional shape adaptive discrete cosine transform
is directed to performing the shape adaptive discrete cosine transform in
accordance with the position in which the image of an object exists without
moving the position of the grid.

Therefore, the bit rate per frame is high, and since the number of the
unit regions in which the image of the object exists is numerous, there is
a restriction on the ability to reduce an amount of compaction information
which is obtained by coding the image of the object and the amount of
motion information which is obtained by estimating the motion of the object.

In addition, when coding an object in the conventional discrete
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cosine transform method or the vector quantumization, since the
compaction is performed without moving the position of the grid in
accordance with the position in which the image of the object exists, the
bit rate per frame is high as in the shape adaptive discrete cosine transform,
and since the number of unit regions in which the image of the object
exists is numerous, there is a restriction on the ability to reduce the amount
of compaction information and the amount of motion information.

Meanwhile, when coding the image of a moving object among the
images of an object having predetermined shape information, an
object-based moving image coding method is generally used in the
industry.

The above-mentioned object-based moving image coding method
is directed to segmenting the image of the object in a background in which
there is not a moving image and a changed region which is defined by the
moving image of the object.

In addition, the moving object of the changed region is segmented
into a motion compensable object and a motion compensable failed object
through motion estimation.

Here, the motion compensable object refers to the moving object
having a predetermined theory such as a horizontal movement, a
rotational movement, a lineal movement, and the like in a state that the
object in a three-dimensional space is converted into a two-dimensional
image of the object. In addition, the motion compensable failed
object refers to an object which is not adaptable with respect to the
above-mentioned theory.

When transmitting and storing the image of the object, the motion

compensable object process is directed to detecting motion information of
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In addition, the image of the motion compensable failed object and
the image of the exposed object are most effectively coded so as to
reduce the amount of information, which is then transmitted and stored.

Since the amount of information with respect to the image of the
motion compensable failed object is about 60-70% of the total amount of the
information to be transmitted, many studies have been conducted, in the
industry, so as to reduce the amount of information transmitted.

The motion estimation of the motion compensable object is directed
to segmenting and estimating the moving portion of the moving image
from a picture of the previous frame so as to minimize the amount of
motion information.

However, since the variables with respect to the moving object are
various, it is difficult to effectively extract, transmit, and store motion
information in response to the immediate movement of the object.

Therefore, in the industry, it is urgently needed to transmit and store
picture information of a high resolution having a small amount of information
with respect to the motion compensable object in the motion  estimation

method.

DISCLOSURE OF THE INVENTION

Accordingly, it is an object of the present invention to provide a grid
moving method for minimizing image information of an object image and an
apparatus using the grid moving method and a compaction/motion
estimation method using the grid moving method and an apparatus
therefor which overcome the problems encountered in the conventional

method of an object image and an apparatus therefor and a conventional
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compaction/motion estimation method and an apparatus therefor.

It is another object of the present invention to provide a grid
moving method for an object image and an apparatus using the grid
moving method which are capable of reducing amount of information with
respect to the image of an object by moving the grid in accordance with a
position in which an image of the object having predetermined shape
information exists.

It is another object of the present invention to provide a grid
moving method for an object image and an apparatus using the grid
moving method which are capable of reducing the number of unit regions
in which an image of the object exists by moving the grid so as to
reduce the amount of the information with respect to the image of the
object.

It is another object of the present invention to provide an image
signal coding apparatus and a compaction method using a grid moving
method which are capable of reducing the amount of compaction
information by compacting the. unit regions in which the image of the
object exists among the unit regions segmented by the grid moved in
accordance with the position in which the image of the object exists.

It is another object of the present invention to provide an image
signal coding apparatus and a compaction method using a grid moving
method which are capable of reducing the amount of information by
compacting the unit region in which the image of a motion compensable
failed object having predetermined shape information exists among the unit
regions which is segmented by the grid moved in accordance with the
position in which the image of the motion compensable failed object exists.

It is another object of the present invention to provide a motion
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estimation apparatus and a method of the motion estimation apparatus
using a grid moving method which is capable of estimating the motion
information as a unit region in which an image of the motion
compensable object exists among the unit region which is segmented by
the grid which is moved in accordance with the position in which an
image of the motion compensable object exists.

To achieve the above objects, the present invention is basically
directed to segmenting an image of an object having predetermined shape
information with a grid, detecting a position in which the amount of this
information can be reduced by moving the position of the grid along the
X-axis or Y-axis directions, and moving the grid to the position in which
the amount of information can be reduced.

To achieve the above objects, the present invention is directed to
moving the position of the grid so that the image of the object can be
positioned in the minimum number of unit regions so as to reduce the
amount of information with respect to the image of the object.

To achieve the above objects, the present invention is directed to
detecting the number of unit regions in which the image of an object
exists and moving the position of the grid so that the image of the - object
exists in the minimum number of unit regions and coding the image of
the object existing in the detected unit regions so as to minimize the
amount of information.

To achieve the above objects, the present invention is directed to
judging the unit regions in which the image of the object exists in a state
that the position of the grid is moved so that the image of the object can
exists in the minimum number of unit regions, and estimating the motion of

the object using the judged unit region and detecting the position of the grid
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using the information of the object.

To achieve the objects above, there is provided a grid moving
method of an object image, including the steps of: a segmenting step for
forming a grid over an image of an object having predetermined shape
information and for segmenting the image into a plurality of unit regions;
and a detecting step for detecting a position at which the amount of
information is reduced by moving the grid formed in the segmenting
step.

To achieve the objects above, there s provided a
compaction/motion estimation method, including the steps of: a moving
step for forming a grid over an image of an object having predetermined
shape information, segmenting the image into a plurality of unit regions, and
moving the formed grid; a judging step for judging  the amount of
information at each posion to which the grid is moved in the moving step;
a detecting step for detecting a position at which the amount of information
is reduced; a compaction step for reforming the grid in accordance with the
position detected in the detecting step and for coding the image of the object
existing in each unit region of the reformed grid; and a motion estimation
step for reforming the grid in accordance with the position detected in the
detecting step and for estimating the motion of the image of the object in
the unit regions in  which the image of the object exists among the unit
regions segmented by the reformed grid.

To achieve the objects above, thereis provided a compaction
method, including the steps of: a moving step for forming a grid over an
image of an object having predetermined shape information, segmenting
the image into a plurality of unit regions, and for moving the formed grid;

a judging step for judging the amount of information at each position to
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which the grid is moved in the moving step; a detecting step for
detecting a position at which the amount of information is reduced in
the judging step; and a compaction step for reforming the grid in
accordance with the position detected in the detecting step and coding the
image of the object existing in the unit region of the reformed grid.

To achieve the objects above, there is provided a motion
estimation method, including the steps of: a moving step for forminga grid
over an image of an object having predetermined shape information,
segmenting the image into a plurality of unit regions, and moving the
formed grid; a judging step for judging the amount of information at each
position to which the grid is moved in the moving step; a detecting
step for detecting a position at which the amount of information is
reduced inthe judging step; and a motion estimation step for reforming
the grid in accordance with the position detected in the detecting step and
for estimating the motion of the image of the object in the unit regions in
which the image of the object exist among the unit regions by the reformed
grid.

To achieve the objects there is provided a compaction/motion
estimation method, including the steps of: a separating step for
estimating the motion of an image of an object having predetermined
shape information and for separating a motion compensable failed object
image and a motion compensable object image; a first moving step for
forming a grid over the motion compensable failed object image
separated in the separating step, segmenting the image into a plurality
of unit regions, and moving the grid; a first judging step for judging the
amount of information at each position to  which the grid is moved in the

first moving step; a first detecting step for detecting a position at which
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the amount of information is reduced in the first judging step; a compaction
step for reforming the grid in accordance with the position detected in the
first detecting step and for coding the unit regions in which the image of
the motion compensable failed object exists from among the unit regions
which is  segmented by the reformed grid; a second moving step for forming
a grid over the image of the motion compensable object separated in
the separating step, segmenting the image into a plurality of unit regions,
and moving the grid; a second judging step for judging an amount of
information at each position to which the grid is moved in the second
moving step; a second detecting step for detecting a position at which the
amount of information is reduced in the second judging step; and a motion
estimating step for reforming the grid in accordance with the position
detected in the second detecting step and for estimating the motion of the
image of the motion compensable object using the unit regions in which
the image of the motion compensable object exists from among the unit
regions segmented by the reformed grid.

To achieve the objects above, there is provided a compaction
method using a grid moving method for an object image, including the
steps of: a separating step for estimating the motion of the image of an
object having shape information and for separating the image of a motion
compensable failed object; a moving step for forming a grid over the image
of the motion compensable failed object separated in the separating
step, segmenting the image into a plurality of unit regions, and moving the
grid; a judging step for judging an amount of information at each
position to which the grid is moved in the moving step; a detecting step for
detecting a position at which the amount of information is reduced in the

judging step; and a compaction step for reforming the grid in accordance
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with the position detected in the etecting step and for coding the unit
regions in which the image of the motion compensable failed object
exists among the unit regions segmented by the reformed grid.

To achieve the objects above, there is provided a motion
estimation method using a grid movement of an image of an object,
including the steps of: a separating step for estimating the motion of the
image of the object having shape information and for separating the image
of the motion compensable object; a moving step for forming a grid over
the image of the motion compensable object separated in the separating
step, segmenting the image into a plurality of unit regions, and moving the
grid; a judging step for judging an amount of information at the
position to which the grid is moved in the moving step; a detecting step
for detecting a position at which the amount of information is reduced in the
judging step; and a motion estimating step for reforming a grid in
accordance with the position detected in the detecting step and for
estimating the motion of the image of the motion compensable object using
the unit regions in which the image of the motion compensable object
exists from among the unit regions segmented by the reformed grid.

To achieve the objects above, there is provided a grid moving
apparatus for an object image, including: an address generation
controller for moving an address  start position at which an address is
generated by a predetermined distance within a predetermined region of a
unit region; an address generator for separating the image of the object
into unit regions in accordance with the address start position which the
address generation controller outputs and for generating the address; a
memory unit for storing the image of the object having inputted shape

information and for outputting the image in accordance with an address
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outputted from the address generator; a region number counter for counting
the number of unit regions in which the shape information of the object
exists outputted from the memory unit; and minimum unit region grid
selector for selecting an X-axis grid start position XM and a Y-axis grid
start position YN at which the minimum number of unit regions is counted
from among the number of the unit regions counted by the region number
counter.

To achieve the objects above, there is provided a motion
estimation apparatus using a grid moving of an object image, including: a
grid moving unit for adjusting the grid in accordance with an image position
of an object having shape information outputted from an image signal input
unit and for reducing the number of unit regions in which the image of the
object exists; and a motion estimation unit for estimating a motion of the
image of object using the motion of the unit regions of which the number of
unit regions is reduced.

To achieve the objects above, there is provided a compaction/motion
estimation apparatus using a grid moving of an object image, including: an
image separator for separating an image of a motion compensable
failed object and an image of a motion compensable object in accordance
with a motion from an image of an object having shape information: a
first grid moving unit for adjusting the grid in accordance with an image
position of the motion compensable failed object separated by the
image separating unit and for reducing the number of unit regions in
which the image of the motion compensable failed object exists; a
compaction unit for coding the image of the object existing in the unit
regions of which the number of the unit regions is reduced by the first

grid moving means; a second grid moving unit for  adjusting the grid in
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accordance with the image position of the motion compensable object
separated by the image separating unit and for reducing the number of
unit regions in which the image of the motion compensable object exists;
and a motion estimation unit for estimating the motion information of
the motion compensable object using the unit regions in which the
image of the motion compensable object exists of which the number of the
unit regions is reduced.

To achieve the objects above, there is provided a motion
estimation apparatus using a grid moving of an object image, including: an
image separating unit for separating an image of a motion
compensable object in accordance with a motion of an object having
shape information; a grid moving unit for adjusting a grid in
accordance with an image position of the motion compensable object
separated by the image separating unit and for reducing the number of unit
regions in which the image of the motion compensable object exists;
and a motion estimation unit for estimating motion information of the
motion compensable object using the unit region in which the image of
the motion compensable object exists of which the number of the unit

regions is reduced by the grid moving unit.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from the
detailed description given hereinbelow and the accompanying drawings
which are given by way of illustration only, and thus are not
limitative of the present invention, and wherein:

Figs. 1A and 1B are views showing a conventional grid pattern

formed in one image frame, of which:
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Fig. 1A is a view showing a conventional grid pattern formed in
one image frame; and

Fig. 1B is a view showing a conventional unit region which is
indicated as 8 X 8 pixels;

Figs. 2A through 2F are views showing various shapes of a
conventional unit region;

Figs. 3A through 3F are views showing a conventional shape
adaptive discrete cosine transform process;

Fig. 4 a block diagram showing a grid moving apparatus according
to the present invention;

Fig. 5 is a block diagram showing an address generator of Fig. 4
according to the present invention;

Fig. 6 is aview showing an order that an address generator
outputs an image of an object stored in a memory of Fig. 4 by
separating in accordance with an X-axis address and a Y-axis address
according to the present invention;

Fig. 7 is a block diagram showing a region number counter of Fig.
4 according to the present invention;

Fig. 8 is a flow chart showing a method for detecting a position at
which the amount of information is reduced in a grid moving method
according to a first embodiment of the present invention:

Figs. 9A through 9F are views showing a method for extracting an
image of an object in a grid moving method and detecting a position at
which the amount of information existing in a unit region is a minimum
number according to the present invention;

Fig. 10is a flow chart showing another method for detecting a

position at which the amount of information is reduced in a grid moving
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method according to a second embodiment of the present invention:

Fig. 11 is a flow chart showing another method for detecting a
position at which the amount of information is reduced in a grid moving
method according to a third embodiment of the present invention;

Figs. 12A and 12B are views showing a method for sequentially
outputting an image of a unit region by moving an X-axis and Y-axis
grid start positions in a zig-zag manner in accordance with a signal flow
of Fig. 11 according to the third embodiment of the present invention:

Fig. 13 is a view showing another method for detecting a position at
which the amount of information is reduced in a grid moving method
according to a fourth embodiment of the present invention:

Fig. 14 is a view showing another method for detecting a position at |
which the amount of information is reduced in a grid moving method
according to a fifth embodiment of the present invention;

Figs. 15 and 16 show tables showing a comparative result value of
the conventional method and of the methods of the various embodiments
accrding to the present invention, of which:

Fig. 15 is a table showing a comparative result value after moving a
grid start potion in accordance with an image position of a young
woman; and

Fig. 16 is a table showing a comparative result value after moving a
grid in accordance with an image position of an old woman;

Fig. 17 is a block diagram showing a motion estimation/compaction
apparatus according to the first embodiment of the present invention:

Figs. 18A through 18C are views showing an image which is reformed
by detecting a position at which the amount of information is reduced from

an image of a moving compensable object in a motion estimation method
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according to the present invention;

Fig. 19 is a block diagram showing  another motion
estimation/compaction apparatus according to the second embodiment of
the present invention; and

Fig. 20 is a view showing an image frame so as to explain a time

lapse-based variation according to the present invention.

MODES FOR CARRYING OUT THE INVENTION

A grid moving method for minimizing image information of an object
and an apparatus using the grid moving method and a compaction/motion
estimation method using the grid moving method and an apparatus
therefor will now be described with reference to Figs. 4 through 20.

As illustrated in Fig.4, reference numeral 31 denotes an address
generation controller for moving an address start position at which an
address is generated within the range of the X-axis and Y-axis by a
predetermined distance, and reference numeral 33 denotes an address
generator for generating X-axis and Y-axis addresses so that the image of
an object can be segmented to a unit region and sequentially
outputted in accordance with an address start position which the
address generation controlier 31 generates, and reference numeral 35
denotes a memory for sequentially storing an image of an object having
predetermined shape information and segmenting and outputting a unit
region in accordance with an address which the address generator 33
generates.

As shown in Fig. 5, in the address generator 33, an X-axis range
determination unit 331 determines the range of the X-axis of a unit

region in accordance with the size information of the inputted image, and
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the Y-axis range determination unit 333 determines the range of the Y-axis
of a unit region in accordance with the size information of the inputted
image.

Here, when the ranges of the X-axis and Y-axis are identical, the
size of the unit region can be determined using either the range of the
X-axis or the range of the Y-axis.

The region address generator 335 of the address generator 33
judges the ranges of the X-axis and Y-axis of the unit region which is
determined by the X-axis range determination unit 331 and the Y-axis
range determination unit 333, segments the X-axis and Y-axis with
respect to the unit region of the image of the object stored in the
memory 35 based on the address start position outputted from the
address generation controller 31, and sequentially outputs the X-axis and
Y-axis addresses of the segmented unit region.

The memory 35 separates the image stored therein by one unit
region from another unit region in accordance with X-axis and Y-xis
addresses which are sequentially generated by the region address
generator 335. For example, as shown in Fig. 6, the image of the object of
the unit region is sequentially outputted, and then the image of the object of
the next unit region is sequentially outputted.

In the drawings,as shown in Fig.4, reference numeral 37 denotes a
region number counter for counting the number of unit regions in which the
image of the object among the signals outputted from the memory 35
exists.

As shown in Fig. 7, in the region number counter 37, a unit region
counter 371 counts the clock signal and segments the unit region. A

judging unit 373 separates the unit region of the outputted object in
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accordance with the output signal of the unit region counter 371 and
judges as to whether the image of the object exists. An adder 375 adds the
judgment signal of the judging unit 373 and then outputs the number of unit
regions in which the image of the object exists.

In the drawings,as shown in Fig.4, reference numeral 39 denotes a
minimum unit region grid selector for selecting the X-axis and Y-axis  grid
positions at which a minimum number of the regions is counted by the
region number counter 37 .

The minimum unit region grid selector 39 stores the count value
when the counting of region number counter 37 is completed, and
controls the address generation controller 31 to move the start
positions of the X-axis and Y-axis addresses within the range of the
X-axis and Y-axis of the unit region by a predetermined distance.

Namely, the minimum unit region grid selector 39 moves the start
positions of the X-axis and Y-axis addresses and controls the address
generation controller 31 when the counting of the number of the unit
regions is completed, and then moves the start positions of the X-axis and
Y-axis addresses. The above routines are repeated.

In addition, when the counting of the number of the unit regions in
which the image of the object exists by moving the start positions of the
X-axis and Y-axis addresses within the ranges of the X-axis and Y-axis is
completed, the minimum unit region grid selector 39 judges the start
positions of the X-axis and Y-axis at which the unit region of the minimum
number among the number of the counted unit regions and determines and
outputs the start positions of the judged X-axis and Y-axis addresses as
the positions at which the amount of information is  reduced.

Fig. 8 shows a flow chart of the method for detecting a position at
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which the amount of information is reduced in accordance with a first
embodiment of the grid moving method.

Ina step S11, X-axis and Y-axis grid start positions XM and YN
are initialized so as to detect a position at which the amount of
information is reduced in which the number of unit regions in which the
image of the object having predetermined shape information exists.

The initial values of the X-axis and Y-axis grid start positions XM
and YN are given as XM=0, and YN = 0 which are referred to as the initial
position of the minimum unit region positioned at the leftmost and
uppermost portion among the unit regions with respect to the image of the
extracted object.

Figs. 9A through OF illustrate a method for adjusting the grid
position so that the image of one object *a" in one image frame
containing the images of a plurality of objects "a, b, ¢, and d" each having
predetermined shape information is extracted and then existin one image
frame.

As shown in Fig. 9A, the grid is indicated with respect to one
image frame containing the images of the plurality of the objects "a, b, c,
and d" as shown in Fig. 9B and then the image of the objects is extracted.

There are two methods for extracting the image of the objects.
One method is directed to separating and extracting so that each
separate image of the objects “a, b, ¢, and d" can exist within one egion,
and the other method is directed to extracting the image of the objects “a,
b, ¢, and d" so that more than two images can exist within one region.

As shown in Fig. 9C, the image of one object *a" is extracted, and
then the image of the extracted object "a® can exists within the

minimum unit region 33 so as to detect a position at which the amount of
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information is reduced. In addition, the entire grid with respect to the
image of the extracted object "a" is called a first extraction grid.

The first extraction grid with respect to the image of the
extracted object "a" is segmented into a plurality of unit regions as shown
in Fig. 9C.

When the image of the object "a" is extracted, in a step S12, as
shown in Fig.8,the number of the unit regions in which the image of
theobject "a" exists based on the X-axis and Y-axis grid start position "A"
which is initialized in the step S11 is counted.

As shown in Fig. 9C, the unit region positioned at the left side and
uppermost portion of the first extraction grid refersto the minimum unit
region 33.

In addition, on the assumption that a unit region which is
segmented by the grid has an 8 X 8 number of pixels in the X-axis and
Y-axis directions, there are 64 pixels in one unit region.

In the minimum unit region, the initial positions of XM =0, and YN
= 0 refers to the start position "A" of the first extraction grid. As shown in
Fig. 9C, the image of the object "a" exists in 14 unit regions.

When counting of the number of the unit regions in which the image
of the object "a" exists is completed, the number of the unit regions which
is counted in a step S13 is stored.

In astep S14, the grid is reformed by moving the X-axis grid
start position XM along the X-axis in the minimum unit region by a
predetermined distance "K", which is same as a length of a pixel along the
X-axis, and in astep S15, it is judged as to whether the X-axis grid start
position is moved along the X-axis M-times.

Namely, itis judged as to whether the X-axis grid start position XM
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is moved along the X-axis by more than the size of the unit region.

In the step S15, when the X-axis grid start position XM is not
moved along the X-axis M-times, the steps S12 through S15 are
performed, and then the X-axis grid start position XM is moved along the
X-axis by a distance "K", and the number of the unit regions in which the
image of the object "a" exists is counted and then stored. The above
routines are repeated.

In the step S15, the entire X-axis grid start position XM is moved
M-times, the X-axis grid start position XM in which the unit region having
the minimum number in a step S16 is counted is determined as an optimum
X-axis grid start position XoM.

Ina step S17, the grid is reformed with the optimum X-axis grid
start position XoM and the Y-axis grid start position "YN = 0", and the
number of the unit regions in which the image of the object "a" exists. The
counting of the number of the unit regions is completed in the step S17, in
a step S18, the number of the counted unit regions are stored.

Ina step S19, the Y-axis grid start position YN is moved along the
Y-axis by a predetermined distance "L" which is same as a length of a pixel
along the Y-axis, and in a step S20, it is judged as to whether the Y-axis
grid start position YN is moved along the Y-axis N-times.

Namely, it is judged as to whether the Y-axis grid start position YN
is moved along the Y-axis by more than the size of the unit region.

As a result of the step S20, when the Y-axis grid start position YN
is not moved along the Y-axis N-times by a predetermined distance "L",
the steps S17 through S20 are performed. The Y-axis grid start position
YN is moved based on the optimum X-axis grid start position XoM by a

predetermined distance “L*, and the number of the unit regions in which the
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image of the object "a" exists is counted and then stored. The above routines
are repeated.

In the step S20, when the Y-axis grid start position YN is moved by
a predetermined distance "L" N-times, the Y-axis grid start position XM in
which the unit region having the minimum number is counted is
determined as the optimum Y-axis grid start position YoN, and the
optimum X-axis grid start position XoM and the optimum Y-axis grid
start position YoN which are determined in the steps S16 and S21 are
outputted to define the position "B" at which the amount of information s
reduced,as shown in Fig.9D. The position"B" is an intersecting position
of the optimum X-axis grid start position XoM and the optimum Y-axis grid
start position YoN .

Namely, the first embodiment of the present invention of Fig. 8 is
directed to the X-axis grid start position XM, at which the minimum number
of the unit regions, in which the image of the object exists, is counted by
moving the entire grid along the X-axis by a predetermined distance "K"
M-times, is counted, as the optimum X-axis grid start position XoM.
The Y-axis grid start position YN at which the unit regions having the
minimum number in which the image of the object exisfs is counted by
moving the entire grid along the Y-axis by a predetermined distance "L"
N-times based on the determined optimum X-axis grid start position XoM
is determined as the optimum Y-axis grid  start position YoN. The
determined X-axis grid start position XoM and the optimum Y-axis grid start
position YoN are outputted to define the position at which the amount of
information is reduced.

Therefore, the first embodiment of the present invention is

directed to moving the entire grid along the X-axis M-times and moving the
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entire grid along the Y-axis N-times. Namely, the X-axis and Y-axis grid
start positions XM and YN are moved M + N times, and then a grid start
position "B"defined by the optimum X-axis and Y-axis grid start positions
XoM and YoN is detected and outputted.

Fig. 10 shows a method for detecting a position at which the
amount of information is reduced in the compaction method according to
a second embodiment of the present invention.

Ina step S31, the X-axis and Y-axis grid start positions XM and YN
are initialized as XM = 0, and YN =0 so as to detect the optimum X-axis
and Y-axis grid start positions XoM and YoN in which the number of the
unit regions in which the image of the object exists becomes minimum.

Ina step S32, the number of the unit regions in which the image of
the object exists is counted based on the X-axis and Y-axis grid start
positions XM =0, and YN = 0 which are initialized in the step S31, and
in a step S33, the number of the unit regions counted in the preceding step
is stored.

Ina step S34, the X-axis grid start position XM is moved along the
X-axis by a predetermined distance "K", and ina step S35, the X-axis
grid start position XM is moved along the X-axis more than M-times,
and then it is judged as to whether it is moved more than the size of a unit
region.

As a result, when the X-axis grid start position XM is not moved
along the X-axis more than M-times in the steps S35, the steps S32
through S35 are performed. The X-axis grid start position XM is moved
along the X-axis by a predetermined distance "K", and the number of the
unit regions in which the image of the object exists is counted and

stored. The above routines are repeated.
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As a result, when the X-axis grid start position XM is moved along
the X-axis more than M-times in the step S35, in a step S36, the Y-axis grid
start position YN is moved along the Y-axis by a predetermined distance
"L".

In a step S37, it is judged as to whether the Y-axis grid start
position YN is moved along the Y-axis by a predetermined distance *L"
more than N-times.

As a result, when the Y-axis grid start position YN is not moved
along the Y-axis more than N-times in the step S37, the steps S32
through S37 are performed. The Y-axis grid is moved along the Y-axis by
a predetermined distance "L", and then the X-axis grid is moved along
the X-axis within the range of the unit region by a predetermined distance |
‘K", and the number of the unit regions in which the image of the object
exists is counted and stored. The above routines are repeated.

As a result, when the Y-axis grid start positon YN is moved
along the Y-axis more than N-times in the step S37, the X-axis grid start
position XM and the Y-axis grid start position YN at which the unit region
having the minimum number in which the image of the object exists is
counted are determined as an optimum X-axis grid start position XoM
and an optimum Y-axis grid start position YoN, and then the determined
optimum X-axis and Y-axis grid start positions XoM and YoN are
outputted to define the position at which the amount of information is
reduced.

The second embodiment of the present invention of Fig. 10 is
directed to moving the entire grid along the X-axis by a predetermined
distance "K" M-times and to moving the entire grid along the Y-axis by a

predetermined distance "L" M-times, and further moving the entire grid
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along the X-axis by a predetermined distance "K" M-times and to moving
the entire grid along the X-axis by a predetermined distance "L* M-times so
as to count the number of the unit regions in which the image of the
object exists. In addition, the X-axis and Y-axis grid start positions XM
and YN at which the unit region having the minimum number is counted
are determined as the optimum X-axis and Y-axis grid positions to define
a position at which the amount of information is reduced and then are
outputted.

Therefore, the second embodiment of the present invention of Fig.
10is directed to moving the X-axis and Y-axis grid start position XM and
YN by a predetermined distance "K* and "L M x N times and
outputting the X-axis and Y-axis grid start positions XM and YN, at which
the minimum number of unit regions is counted.

The embodiments of the present invention of Figs. 8 and 10 are
directed to moving the grid start position along the X-axis by a
predetermined distance "K", to moving the grid start position "A" along the
Y-axis by a predetermined distance "L" and to detecting the optimum X-axis
and Y-axis grid start positions XoM and YoN.

However, the embodiment of the present invention of Figs. 8 and 10
are further directed to gradually moving to the Y-axis by a predetermined
distance "L" and to the X-axis by a predetermined distance "K* and
detecting the optimum X-axis and Y-axis grid start positions XoM and
YoN and outputting the position at which the amount of information is
reduced.

With regard to the first and second embodedments of the grid
moving methods, as shown in Figs. 8 and 10, a way of determining the

grid start position of X-axis first followed by determining the grid start
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position of Y-axis is described for illustrative purpose.

As indicated in the brackets of Figs. 8 and 10, the grid moving
methods can also be processed by determining the grid start position of
Y-axis first followed by determing the grid start position of X-axis.

Fig. 11 shows a method for detecting a position at which the
amount of information is reduced in the grid moving method accordingto a
third embodiment of the present invention.

Ina step S41, the X-axis and Y-axis grid start positions XM and YN
are initialized to 0 so as to detect the optimum X-axis and Y-axis grid start
positions XoM and YoN at which the number of the unit regions in
which the image of the object exists becomes minimum.

Ina step S42, the number of the unit regions in which the image of
the object exists is counted from the initialized X-axis and Y-axis grid start
positions XM and YN, and in a step S43, the number of the counted unit
regions is stored.

Ina step S44, the X-axis grid start position XM is moved along the
X-axis M-times, and itis judged as to whether the Y- axis grid start
position YN is moved along the Y-axis N-times.

As a result, when the X-axis grid start position XM is not moved
along the X-axis more than M-times or when the Y-axis grid start
position YN is not moved along the Y-axis more than N-times, in step S45,
the X-axis and Y-axis grid start positions XM and YN are moved within
the unit region in a zig-zag manner by predetermined distances "K" and
‘L", and then the steps S42 through S45 are performed.

Thereafter, the number of the unit regions in which the image of the
object exists is counted and stored. The routines of moving the X-axis

and Y-axis grid start positions XM and YN are repeated.
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Here, there are two methods of moving the X-axis and Y-axis grid
start positions XM and YN in a zig-zag manner by predetermined
distances "K" and “L". For example, as shown in Figs. 12A and 12B,
there is shown a first method for moving to the direction indicated by the
arrow and a second method for moving to the direction indicated by the
arrow.

In the step S44, when the X-axis grid start position XM is moved
along the X-axis M-times, and the Y-axis grid start position YN is moved
along the Y-axis N-times, ina step S46, the X-axis grid start position XM
and the Y-axis grid start position YN at which the unit regions of the
minimum number are counted are determined as the optimum  X-axis grid
start position XoM and the optimum Y-axis grid start position YoN, and
then the determined optimum X-axis grid start position XoM and the
determined optimum Y-axis grid start position YoN are outputted to define
the positoin "B".

Namely, another embodiment of the present invention of Fig. 11 is
directed to moving the entire grid within the range of the X-axis and Y-axis
of the unit region in a zig-zag mannerand to counting the number of the
unit regions in which the image of the object exists.

Therefore, the third embodiment of the present invention of Fig. 11
is directed to moving the X-axis and Y-axis grid start positions XM and YN
by predetermined distances "K" and *L" M x N times and determining
the X-axis and Y-axis grid start positons XM and YN, at which a
minimum number of unit regions is counted, as the position “B*as
shown in Fig.9D, at which the amount of information is reduced.

Fig. 9D shows an example for reforming the grid to the position at

which the amount of information is reduced which is determined in
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accordance with the embodiments of the present invention of Figs. 8, 10,
and 11.

Here, the optimum X-axis grid start position XoM which is referred to
as the position at which the amount of information is reduced existing
inthe unit region of the minimum number of the image of the object "a"
is five (M=5), and the optimum Y-axis grid start position YoN is six (N=6).

In addition, as a result that the optimum X-axis and Y-axis grid start
positions XoM and YoN are moved along the image position of the object
"a", the number of the unit regions in which the image of the object "a"
exists is reduced from 14 to 7.

In the above embodiments, the square-shaped unit region or the
rectangular-shaped unit region which are defined by the X-axis and
Y-axis are described.

Various forms of the unit region may be used so as to implement
the objects of the present invention.

For example, as shown in Figs. 2A through 2F, the 45° rotated
square, the hexagonal-shaped form or the like may be used. In addition,
more than two different shapes which are capable of dividing the image
frame into a predetermined shape at a regular interval may be combined
so as to form the unit regions.

Fig. 13 shows a flow chart of a method for detecting the position at
which the amount of informationis reduced in a grid moving method in
accordance with a fourth embodiment of the present invention.

Ina step S51, the X-axis and Y-axis grid start positions XM and YN
are initialized as 0so asto detect the position at which the number of
the unit regions in which the image of the object exists, becomes minimum.

Ina step 852, the number of the unit regions in which the image of
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the object exists from the X-axis and Y-axis grid start positions XM = 0 and
YN = 0 which are initialized in the step S51 is counted, and in a step S53,
the number of the unit regions counted in the step S52 is determined.

In a step S54, the Y-axis grid start position YN is moved along the
Y-axis by a predetermined distance "L", and in a step S55, it is judged
as to whether the Y-axis grid start position YN is moved along the Y-axis
more than N-times.

As a result, when the Y-axis grid start position YN is not moved
along the Y-axis more than N-times, the steps S52 through S55 are
performed. The routines that the Y-axis grid start position YN is moved
along the Y-axis by a predetermined distance "L", and the number of the
unit regions in which the image of the object exists is counted and stored
are repeated.

As a result, when the Y-axis grid start position YN is moved along the
Y-axis by a predetermined distance "L" more than N-times in the step
S55, in step S56, the Y-axis grid start position YN at which a minimum
number of unit regions exists is determined as the optimum Y-axis grid
start position YoN.

When the optimum Y-axis grid start position YoN at which the
minimum number of unit regions exists is determined in the step S56, in
step §57, the grid is reformed based on the determined optimum Y-axis
grid start position YoN, and in step S58, the unit region of the current
X-axis row in which the image of the object exists is counted.

Namely, as shown in Fig. 9E, the unit regions in which the image
of the object among the unit regions of the first row of the X(1) row in the
X-axis direction exists is counted.

In step S59, the number of the counted unit regions is stored.
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In step S60, the grid start position XM of the X(1) row is moved
along the X-axis by a predetermined distance "K", and in step S61 it is
judged as to whether the X-axis grid start position XM of the X(1) row is
moved along the X-axis by a predetermined distance "K" more than
M-times.

As a result, when the X-axis grid start position XM of the X(1) row
is not moved along the X-axis more than M-times in the step S61, the
steps S58 through S61 are performed, and the routines that the X-axis
grid start position XM of the X(1) row is moved along the X-axis by a
predetermined distance "K", and the unit region in which the image of the
object among the unit regions of the X(1) row exists is counted and stored
are repeated.

In the step S61, when the grid start position XM of the X(1) row is
moved by a predetermined distance M-times, in a step S62, the grid start
position XM of the X(1) row at which the minimum number of unit regions
among the currently counted unit regions is counted is determined
as the optimum X(1) row grid start position X1M.

In step S63, it is judged as to whether the row refers to the last row
of the X-axis, and when the row is not referred to as the last row of the
X-axis, in a step S64, the row is moved along the next row, and then the
steps S58 through S64 are performed.

The above routines are repeatedly performed, and the row of the
X-axis is sequentially moved along X(1), X(2), X(3), X(4), and X(5), and
the grid start position XM of the X(1), X(2), X(3), X(4), and X(5) rows at
which the minimum number of unit regions in which the image of the object
exists is counted are determined as the grid start positions (X1M, X2M, ..))

of the optimum X(1), X(2), X(3), X(4), and X(5) rows.
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In the step S64, when the row refers tothe last row of the
X-axis, the optimum Y-axis grid start position YoN, the optimum grid start
positions (X1M, X2M, ...) of the X(1), X(2), X(3), X(4), and X(5) are
outputted as positions at which the amount of the information is reduced.

Fig.14 shows the flow chart of a method for detecting the
positions at which the amount of information is reduced in the grid
moving method in accordance with a fifth embodiment of the present
invention. ‘

In step S71, the X-axis and Y-axis grid start positions XM and YN
are initialized as 0 so as to detect the positions at which the number of the
unit regions in which the image of the object exists becomes minimum.

In step S72, the unit region in which the image of the object
exists among the unit regions of the current X-axis row is counted.

Namely, the unit region in which the image of the object exists
among the unit regions of the X(1) row is detected and counted.

When the count of the unit regions is completed in the step S72, in
step S73, the number of counted unit regions is stored.

In step S74, the X-axis grid start position XM of the X(1) row is
moved along the X-axis by a predetermined distance *K", and in step
S75, it is judged as to whether the X-axis grid start position XM of the
X(1) row is moved by a predetermined distance ‘K" more than
M-times.

In the step S75, when the grid start position XM of the X(1) is not
moved by a predetermined distance "K" more than M-times, the steps $72
through S75 are performed. The routine that the X-axis grid start position
XM of the X(1) row iS moved by a predetermined distance "K", and the

number of the unit regions in which the image of the object exists is
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counted is repeatedly performed.

Inthe step S75, when the X-axis grid start position XM of the X(1)
row is moved along the X-axis by a predetermined distance "K" more than
M-times, the grid start position XM of the X(1) row at which the minimum
number of unit regions among the currently counted unit regions  of the X(1)
is counted is determined as the optimum X(1) row grid start position X1M.

In step S77, it is judged as to whether the row refers to the last row
of the A-axis, and when the row is not the last row of the X-axis, in step
S78, the row is sequentially moved along the next row of the  X-axis,
namely, to the X(2), X(3), X(4), and X(5) rows, and the steps S72 through
S78 are performed, and the routines that the grid start position XM of
the X(2), X(3), X(4), and X(5) at which the minimum number of unit
regions in which the image of the object exists is counted is determined
as the grid start positions (X1M, X2M, ...) of the optimum X(2), X(3), X(4),
and X(5) rows are repeatedly performed.

In the step S77, when the row refers to the last row of the
X-axis, in step S79, it is judged as to whether the Y-axis start position
YN is moved along the Y-axis by a predetermined distance "L" more than
N-times.

In the step S79, when the Y-axis grid start position YN is not
moved along the Y-axis by a predetermined distance "L" more than
N-times, in step S80, the Y-axis grid start position YN is moved along the
Y-axis by a predetermined distance "L", and the steps S72 through S80
are repeatedly performed.

Namely, the number of the unit regions in which the image of the
object exists is counted by moving the Y-axis grid start position YN along

the Y-axis by a predetermined distance L" and by sequentially moving the
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grid start position XM of the X(1), X(2), X(3), X(4), and X(5) by a
predetermined distance "K" from the position to which the Y-axis grid
start position YN is moved. In addition, the grid start position XM of the
X(1), X(2), X(3), X(4), and X(5) rows at which the minimum number of unit
regions is counted is sequentially determined as the grid start positions
(X1M, X2M, ...) of the optimum X(1), X(2), X(3), X(4), and X(5) rows.

~Inthe step S80, when the Y-axis grid start position YN is moved by
a predetermined distance "L" more than N-times, in step S81, the
numbers of the unit regions which are counted at the grid start
positions (X1M, X2M, ...) of the optimum X(1), X(2), X(3), X(4), and X(5)
rows which are determined at the position to which the Y-axis grid start
position YN is moved are all summed.

In addition, in step S82, as a result of the sum, the position at which
the minimum number of unit regions is counted is judged as the Y-axis
grid start position YN, and the judged Y-axis grid start position YN
is determined as the optimum Y-axis grid start position YoN. The grid
start positions (X1M, X2M, ...) of the X(1), X(2), X(3), X(4) and X(5) rows
at which the minimum number of unit regions of the minimum number is
counted is judged as the optimum Y-axis grid start position YoN are
determined as the grid start positions(X1M, X2M, ...) of the optimum X(1),
X(2), X(3), X(4) and X(5) rows. In addition, the determined optimum Y-axis
grid start position YoN and the grid start positions (X1M,X2M, ...) of the
X(1), X(2), X(3), X(4), and X(5) are outputted as the position at which
the amount of information is reduced.

The result of the reformation of the grid in accordance with the
position at which the amount of information is reduced which is

obtained by the embodiments of Figs. 13 and 14 are shown in Fig. 9E.
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Here, in the fourth and fifth embodiments of Figs. 13 and 14, an
example of moving the Y-axis grid start position YN and then the
X-axis grid  start position XM so as to detect the optimum grid start
position is described.

Namely, the present invention is directed to detecting the
position at which the amount of informationis reduced in which the image of
the object exists in the minimum number of unit regions by changing the
X-axis grid start position XM and the Y-axis grid start position YN as
shown in Figs. 13 and 14.

Similarly,the result of the reformation of the grid to the position
at which the amount of informationis reduced by changing the X-axis grid
start positon XM and the Y-axis grid start positions in each
column(Y1N,Y2N,Y3n,Y4N and Y5N) is shown in Fig. 9F.

With regard to the fourth and fifth embodiments of the grid moving
methods, as shown in Figs. 13 and 14, a way of determining the grid
start position of each row of X-axis after determining the optimum Y-axis
grid start position is described for illustrative purpose.

As indicated in the brackets of Figs. 13 and 14, the grid moving
methods can also be processed by determining the grid start position of
each column after determining the optimum X-axis grid start position.

In addition, in the second and third embodiments of the present
invention of Figs. 10 and 11, the square-shaped unit region and the
rectangular-shaped unit region have been explained. So as to implement
the embodiments of the present invention, the unit region may be formed in
various shapes. The unit regions may be moved by separating the row of
the X-axis or the row of the Y-axis. In addition, the unit region may be

formed in a 45° rotated square shape and then the unit region is
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segmented by a slant grid. The unit region may be also formed of
movable slant grid.

For example, when detecting the position at which the amount of
informationis reducedn by moving the unit regions of a row to the
X-axis, as shown in Fig. 2A, a unit region may be formed as a triangle
using two slant grids 15 and 17 opposed to the X-axis grid 11. When
detecting the position at which the amount of informationis reduced by
moving the unit region of the row of the Y-axis to the X-axis, as shown in
Fig. 2B, a unit region may be formed as a triangle using two slant grids 15
and 17 opposed to the Y-axis grid 13.

In addition, when detecting the position at which the amount of
information is reduced by moving a unit region in an inclination
manner, as shown in Fig. 2C, the unit region may be formed as a 45°
rotated square using two opposed slant grids 15 and 17.

In the present invention, a method of extracting the image of the
object "a" and positioning it into the minimum number of unit regions has
been described.

So as to implement the embodiment of the present invention, more
than two images of the objects "a, b, ¢, and d" are selectively
extracted, and then the position at which the amount of information is
reduced existing in the minimum number of unit regions may be detected.

In addition, the predetermined distances K and L of the X-axis and
Y-axis grid start positions XM and YN have the reference of the number of
the pixels existing in the range of the unit region.

For example, the X-axis and Y-axis grid start positions XM and YN
may be moved by the length of the unit pixel within the range of the

X-axis and Y-axis of the unit region.
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However, since the information with respect to the chrominance
signal from the video signal is referred to 1/2 of the information of the
luminance signal, the moving distances K and L" of the X-axis and Y-axis
grid start positionin XM and YN consideration of the information  with
respect to the chrominance signal and the Iuminance signal are
preferably referred to as the length of two pixels.

In addition, in this embodiment of the present invention,an
example that the position at which the image of the object exists in the
minimum number of unit regions has been described as one position;  but
a plurality positions at which the amount of information is reduced
may be considered.

Therefore, in the present invention, when a plurality of positions at
which the amount of information is reduced are considered, the unit region
is divided into sub-regions having the size of (M/2) X (N/2), and the grid
start positions XM and YN are moved by predetermined distances "K
and L" within the range of the X-axis and Y-axis of the divided
sub-regions, and the X-axis and Y-axis grid start positions at which the
image of the object exists in the minimum number of unit regions is
detected and outputted as the position at which the amount of information
is reduced.

Namely, on assumption that the size of the unit region is formed of
16 X 16 pixels, the sub-region has 8 X 8 pixels. In addition,the grid start
positions XM and YN are moved by predetermined lengths *K and L*
within the number of pixels of the sub-region which is divided into 8 X 8
pixels.

Thereatfter, the X-axis and Y-axis grid start positions at which the

minimum number of unit regions in which the image of the object
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exists is detected, and then the X-axis and Y-axis grid start positions are
outputted as the positions at which the amount of information is
reduced .

In addition, when a unit region is divided into the sub-regions, a
plurality of positions at which the amount of information is reduced for
counting the minimum number of unit regions may be generated.

Therefore, in the present invention, when a unit region is divided into
the sub-regions, and a plurality of the optimum X-axis and Y-axis grid start
positions XoM and YoN are generated, a proper one among them should be
selected.

At this time, as one position to be selected becomes closer to the
initial X-axis and Y-axis grid start positions XM =0and YN = 0, the value
of the motion vector becomes smaller, and the information amount s
decreased. In addition, when estimating the motion, since the
estimation error occurrence rate becomes lower, the X-axis and Y-axis grid
start positions in which the distance is nearest therebetween based on
the initial grid start positions XM = 0 and YN = 0 are determined as
the positions at which the amount of information is reduced.

The results of Figs. 15 and 16 were obtained by adjusting the
positions of the X-axis and y-axis grids with respect to the image of the
object and coding using a computer simulation.

The image used for the object was that of a young woman and an
old woman, and the number of the image frames was 50, respectively.

Here, the compaction with respect to the image of the object in the
conventional art refers to a shape adaptive discrete cosine transform
method. Here, a fixed block grid(FBG) shape adaptive discrete  cosine

transform  (SADCT) refers to a method of adjusting the position of the
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X-axis grid and Y-axis grid and coding in accordance with the first,second
and third embodiments of Figs. 8, 10, and 11.

In the fourth embodiment of Fig. 13, a method of adjusting and
coding the position of the X-axis grid and Y-axis grid in accordance with
the X-axis grid and Y-axis grid refers to a variable block grid (VBG) shape
adaptive discrete cosine transform (SADCT) 1-X method and a variable
block grid (VBG) shape adaptive discrete cosine transform (SADCT) 1-Y
method.

In the fifth embodiment of Fig. 14, a method of adjusting and
coding the position of the X-axis grid and Y-axis grid in accordance with
the X-axis grid and Y-axis grids refers to a variable block grid (VBG) shape
adaptive discrete cosine transform (SADCT) 2-X method and a variable
block grid (VBG) shape adaptive discrete cosine transform (SADCT) 2-Y
method. In the fith embodiment of Fig. 14, a method of separating and
extracting the image of the object and then coding in accordance with the
X-axis grid is referred to a variable block grid (VBG) shape adaptive
discrete cosine transform (SADCT) 2-X method (by the object).

In this embodiment, an image of the object between N-1and N
frames of the original image is extracted, and the result between the
conventional compaction method which is directed to performing the
shape adaptive discrete cosine transform(SADCT) without varying the
position of the X-axis grid and Y-axis grid from the extracted image and
the compaction method of the present invention was analyzed.

The comparison method was conducted by judging how much
transmission bit rate occurs as the occurrence bits per pixel(BPP) per
frame and the number of regions per frame when the pixel of the object is

identical with the peak signal to noise ratio(PSNR) which is the
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objective picture quality evaluation reference.

Fig. 15 shows the average result which is obtained by an
experiment of 50 frames with respect to the image of the young woman.

As shown in the table of Fig. 15, in the conventional method of
performing the SADCT without varying the X-axis grid and Y-axis grid, the
average peak signalto noise ratio(PSNR) value was 36.46db, the number
of the average occurrence bits was 751, and the number of the average
BPP was 1.21, and the number of the average unit regions was 20.71.

Meanwhile, after reforming the grid using the X-axis and Y-axis
which is moved so that the image of the object can exist in the minimum
number of unit regions, the FBG-SADCT was performed. As a result, the
average PSNR was 36.37db, and the number of the average occurrence bits
was 719, and the average BPP was 1.16, and the number of the average
unit regions was 18.65.

Ina state that the objective PSNR is similar, the FBG- SADCT of
the present invention had the average number of the occurrence bits
reduced by 32 bits, the BPP was reduced by 0.05, and the number of the
average unit regions was reduced by 2.06.

Inaddition, when moving the X-axis grid and Y-axis grid after
separating and dividing the image of the object,a better result
appeared according to the result of the embodiments of the present
invention.

As aresult of the VBG-SADCT 2-X method with respect to the image
of the object, the average PSNR value was 36.3db, and the number of the

average occurrence bits was 694, and the average BPP was 1.12, and the
number of the average regions was 16.82.

Therefore, in the present invention, it is possible to reduce the



WO 97/03525 PCT/KR96/00106

10

15

20

42

average occurrence bit rate by 57 bits performing the VBG-SADCT by the
image of the object after adjusting the position of the grid in
accordance with the position in which the image of the object exists
compared to the conventional method which is directed to performing the
SADCT without moving the position of the grid in accordance with the

position at which the image of the object exists. In addition, in the present
invention, the average BPP is reduced by 0.09, and the number of the
average unit regions is reduced by 3.89.

Fig. 16 shows the result which is obtained by performing the SADCT
without varying the grid in the conventional method with respect to the
image of the object among the image of the old woman and the result
which is obtained by performing the FBG-SADCT and the VBG-SADCT after
varying the position of the grid in the compaction method according to the
present invention.

As a result, it is possible to reduce the amount of bits by about
8~10% by performing the VBG-SADCT 2-X rather than by performing the
SADCT by the image of the object.

Meanwhile, Fig. 17 shows a block diagram showing the
compaction/motion estimation apparatus according to a first embodiment of
the present invention, which is directed to detecting the grid moving
position and the position at which the amount of information is reduced
with respect to the image of the object having predetermined shape
information and estimating the compaction and motion after reforming
the grid in accordance with the position at which the amount  of
informationis reduced.

In the drawings, reference numeral 41 denotes an image signal

input unit for inputting the image of the object having predetermined shape
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information. Reference numeral 43 denotes a grid moving unit for moving
the position of the X- axis grid and the Y-axis grid in accordance with
the position in which the image of the object exists

and for detecting a position at which the image of the object exists

in the minimum number of unit regions.

In addition, the grid moving unit 43 having the same construction

as the grid moving apparatus as shown in Fig. 4 is directed to

sequentially storing the image of the object which is inputted by the

image signal unit 41, moving the grid start position with respect to

the stored image of the object at a predetermined distance within the

range of the X-axis and Y-axis, and separating the image of the object
into a plurality of unit regions in accordance with the moved grid start
position. In addition, the grid moving unit 43 is directed to judging and
counting the unit regions in which the image of the object exists among the
unit regions and outputting the X-axis and Y-axis grid start positions at
which the minimum number of unit regions among the counted values is
counted as the positions at which the amount of information is reduced.

In the drawings, reference numeral 45 denotes a compaction unit
for reforming the X-axis grid and the Y-axis grid in accordance with the
positions at which the amount of information is reduced outputted from the
grid moving unit 43 and for coding the image of the object.

The compaction unit 45 is directed to reforming the grid in
accordance with the positions at which the amount of information is
reduced, namely, which is referred to as the X-axis grid start position
and Y-axis grid start position at which the image of the object exists
in the minimum number of unit regions. Here, the positions at which

the amount of information is reduced is detected by the grid moving
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apparatus and the grid moving method.

As a method for coding the image of the object of the unit regions
using the compaction unit 45, there are many methods.

For example, the compaction is performed using SADCT, DCT, vector
quantumization or the like.

In the drawings, reference numeral 47 denotes a motion estimation
unit for estimating the motion of the image of the object. Here, the motion
estimation unit 27 is directed to reforming the grid in accordance
with the positions at which the amount of information is reduced, which
is detected by the grid moving apparatus and the grid moving method,
segmenting the unit regions in which the image of the object exists in
the reformed grid, and generating the motion information by
estimating the varied amount of the segmented unit regions.

On the assumption that the image of the object as shown in Fig.
18A is given, when indicating the grid as shown in Fig. 18B so as to
estimate the motion of the image of the given object, the number of the unit
regions in which the image of the object exists in each row is referred
t0 3,5, 4,4,4,5,7,8, 8 Namely, the images of the motion compensable
object exist in all 48 unit regions.

Therefore, the present invention is directed to estimating the
motion by reforming the grid from the above- mentioned object as shown in
Fig. 18C in accordance with the positions at which the amount of
information is reduced which are detected by the grid moving apparatus
and the grid moving method.

As a result of the reformation of the grid in accordance with the
positions at which the amount of information is reduced, the number of the

unit regions in  which the image of the object exists in each row is referred
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t03,4,4,3,35,7, 7, 8 Namely, it appeared that the number of the unit
regions is reduced to all 44 unit regions. Therefore, it is possible to reduce
the motion information amount by estimating the motion of the image of the
object with respect to the reduced number of unit regions.

Fig. 19 shows a compaction/motion estimation apparatus according
to a second embodiment of the present invention which is directed to
separating the image of the object having predetermined shape
information into the motion compensable object and the motion
compensable failed object, coding the separated motion compensable
failed object, and estimating the motion of the motion compensable
object.

Here, in the drawings, reference numeral 51 denotes an image |
signal input unit for inputting an image signal having predetermined shape
information to be coded.

Reference numeral 53 denotes an image separation unit for
separating the image signal outputted from the image signal input unit 51
into the image of the background image having no motion and the image
of the moving object having motion.

Here, the changed region of the image of the moving object is
judged using the information varied between the previously inputted image and
the currently inputted image.

Fig. 20 shows the time-based variation of the inputted image
frame. As shown therein, it appeared that a plurality of intermediate image
frames B, ..., Bj exist between the frame P of the previously inputted
image and the frame P of the currently inputted image.

Therefore, for the image of the moving object, there is a forward

motion estimation of estimating the frame Bi of the intermediate image from
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the frame P of the previous image and a backward motion estimation
method of estimating the frame Bj of the intermediate image of the frame
P of the current image.

The image of the moving object estimated by the image separation
unit 53 is separated into moving information of the motion compensable
object, shape information of the motion compensable object, signal
information of the motion compensable failed object, and shape
information of the motion compensable failed object.

In the drawings, reference numeral 55 denotes a first grid moving unit
for detecting the positions at which the amount of information is reduced
using shape information of the motion compensable failed
objectseparated by the image separation unit 53.

The first grid moving unit 55 has the same construction as the
grid moving unit 43 and as the grid moving apparatus of Fig. 4. The first
grid moving unit 55 is directed to adjusting the grid position in accordance
with the position at which the image of the motion compensable
failed object separated by the image separation unit 53 and outputting the
position in which the image of the motion compensable failed object exists
in the minimum number of unit regions.

In the drawings, reference numeral 57 denotes a compaction unit
for coding a signal of the position at which the amount of information is
reduced outputted from the first grid moving unit 55 and the image of
the motion compensable failed object in accordance with the position at
which the amount of informationis reduced detected the grid moving
method.

The compaction unit 57 is directed to reforming the grid using the

position at which the amount of information is reduced asa reference
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and coding the image of the motion compensable failed object of the unit
region in which the image of the motion compensable failed object exists in
the unit region of the reformed grid using the methods of SADCT, DCT, or
vector quantumization.

In the drawings, reference numeral 59 denotes a second grid moving

unit having the same construction as the grid moving apparatus of Fig.
1, the grid moving unit 43, and the first grid moving unit 55. The first grid
moving unit 55 is directed to adjusting the position of the grid in accordance
with the position at which the image of the motion compenséble object
separated by the image separation unit 53 and outputting the position
inwhich the image of the motion compensable  object exists in the
minimum number of unit regions.

Reference numeral 61 denotes a motion estimation unit which is
directed to reforming the grid in accordance with the signal of the
position at which the amount of information is reduced outputted from the
second grid moving unit 59 and the position at which the amount of
informationis reduced detected by the grid moving method, segmenting
the image of the motion compensable object into the unit regions from the
reformed grid, and generating the motion information using the variation
amount of the segmented unit regions.

As described above, the grid moving method for minimizing image
information of an object and an apparatus using the grid moving method and
the compaction/motion estimation method using the grid moving method
and an apparatus thereof according to the present invention are directed
to forming the minimum number of unit regions having the image of the
object by adjusting the position of the grid in accordance with the image

position of the object, coding the image of the object with respect to the
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minimum number of unit regions , and generating the motion information,
thus achieving a higher compaction rate, whereby the amount of the
data to be stored and transmitted can be significantly reduced.
Although the preferred embodiments of the present invention have
been disclosed for illustrative purposes, those skilled in the art will
appreciate that various modifications, additions and substitutions are
possible, without departing from the scope and spirit of the invention as

described in the accompanying claims.



WO 97/03525 PCT/KR96/00106

10

15

20

CLAIMS

1. A grid moving method forminimizing image information of an
object, comprising the steps of;
a forming step for forming a grid over an image of an object:
a segmenting step for segmenting the grid formed over the
image into a plurality of unit regions; and
a moving and counting step for moving the grid and counting the

number of the unit region in which the image of the object exists.

2. A method of claim 1, wherein said moving and counting step
further comprises the steps of:
moving the grid along an X-axis and/or along a Y-axis;
judging an amount of image information at each position to
which the grid is moved in the moving step; and
repeating the moving step and judging step until judging the

amount of the image information at all positions is completed.

3. A method of claim 1, wherein said moving and counting step
further comprises the steps of:

a first moving and counting step for moving the grid along an
X-axis and for counting the number of the unit regions in which the
image of the object exists;

a first setting step for setting an optimum X-axis grid start position
on the X-axis at which the number of the unit regions counted in the first
moving and counting step is minimum;

a second moving and counting step for moving the grid along a

Y-axis and for counting the number of the unit regions in which the
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image of the object exists after setting the grid in the optimum X-axis grid
start position set in the first setting step;

a second setting step for setting a optimum Y-axis grid start
position on the Y-axis at which the number of the unit regions counted in
the second moving and counting step is minimum: and

a determining step for determining a position at which an
amount of image information is reduced, whereby the position is an
intersecting position of the optimum X-axis grid start position and the

optimum Y-axis grid start position set in the first and second setting steps.

4. A method of claim 1, wherein said moving and counting step
further comprises the steps of:

a first moving and counting step for moving the grid along a
Y-axis and for counting the number of the unit regions in which the
image of the object exists;

a first setting step for setting an optimum Y-axis grid start position
on the Y-axis at which the number of the unit regions counted in the first
moving and counting step is minimum;

a second moving and counting step for moving the grid along an
X-axis and for counting the number of the unit regions in which the image
of the object exists after setting the grid in the optimum Y-axis grid start
position set in the first setting step;

a second setting step for setting an optimum X-axis grid start
position of the grid on the X-axis at which the number of the unit regions
counted in the second moving and counting step is minimum; and

a determining step for determining a position at which an

amount of image information is reduced, whereby the position is an
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intersecting position of the X-axis optimum grid start position and the

optimum Y-axis grid start position set in the first and second setting steps.

5. A method of claim 1, wherein said moving and counting step

further comprises the steps of:

a first moving and counting step for moving the grid along an
X-axis and for counting the number of the unit regions in which the
image of the object exists;

a second moving and counting step for moving the grid along a
Y-axis and for counting the number of the unit regions in which the image
of the object exists;

repeating the first and second moving and counting steps until
counting the number of the unit regions at all positions is completed:;

a first determining step for determining an optimum X-axis grid
start position and an optimum Y-axis grid start position at which the number
of the unit regions is minimum; and

a second determining step for determining a position which is an
intersecting position of the optimum X-axis grid start position and the
optimum Y-axis grid start position determined in the first determining

step.

6. A method of claim 1, wherein said moving and counting step
further comprises the steps of:
a first moving and counting step for moving the grid alog a Y-axis
and for counting the number of the unit regions in which the image of the
object exists;

a second moving and counting step for moving the grid along an
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X-axis and for counting the number of the unit regions in which the image
of the object exists;

repeating the first and second moving and counting steps until
counting the number of the unit regions at all positions is completed:;

a first determining step for determining a optimum Y-axis grid
start position and an optimum X-axis grid start position at which the number
of unit regions is minimum; and

a second determining step for determining a position which is an
intersecting position of the optimum X-axis grid start position and the
optimum Y-axis grid start position determined in the first determining

step.

7. A method of claim 1, wherein said moving and counting step
further comprises the steps of:

a first moving and counting step for moving the grid in a
zig-zag manner and for counting the number of the unit regions in which the
image of the object exists; and

a first determining step for determining a position at which the
number of the unit regions is minimum in the first moving and counting
step as the position at which an amount of compaction information

is reduced.

8. The method of claim 1, wherein said moving and counting step
further comprises the steps of:

a moving step for moving the grid along an X-axis and a Y-axis;

a judging step for judging an amount of information at each X-axis

grid position and Y-axis grid position in each row and column to which the
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grid is moved in the moving step; and
an outputting step for detecting a position at which the amount

of information is reduced in the judging step.

9. The method of claim 1, wherein said moving and counting step
further comprises the steps of:
a first moving and counting step for moving the grid along the
Y-axis and for counting the number of unit regions in which the image
of the object exists;

a first setting step for setting a position at which the number
of unit regions counted in the first counting step is minimum as a Y-axis grid
start position;

a second moving and counting step for moving the grid of each
row of the X-axis to the X-axis from the Y-axis position setin the first
setting step and for counting the unit regions of each row of the X-axis in
which the image of the object exists;

a second setting step for setting positions at which the
number of unit regions counted in the second counting step is minimum as
a grid start position of each row of the X-axis; and

a determining step for determining the Y-axis grid start
position and the grid start position of each row of the X-axis set in the first
and second setting steps as the position at which the amount of information

is reduced.

10. The method of claim 1, wherein said moving and counting step
further comprises the steps of:

a first moving and counting step for moving the grid along the
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X-axis and for counting the number of unit regions in which the image
of the object exists;

a first setting step for setting a position at which the number
of unit regions counted in the first counting step is minimum as an X-axis
grid start position;

a second moving and counting step for moving the grid of each
column of the Y-axis from the X-axis set in the first setting step along
the Y-axis and for counting the unit regions of each column of the Y-axis
in which the image of the object is positioned;

a second setting step for setting positions at which the
number of unit regions counted in the second counting step is minimum as
a grid start position of each column of the Y-axis; and

a determining step for determining the X-axis grid start
position and the grid start position of each column of the Y-axis set in the
first and second setting steps as positions at which the amount of the

compaction information amount and motion information is reduced.

11. The method of claim 1, wherein said moving and counting step

further comprises the steps of:

an X-axis grid position determining step for moving the grid  of
each row of the X-axis along the X-axis, and for counting the number of the
unit regions in which the image of the object exists, and determining an
X-axis grid start position at which the minimum number of unit regions is
counted as a grid start position of each row of the X-axis;

a moving step for moving the grid along the Y-axis when the
counting is completed in the X-axis position determining step and for

repeating the X-axis position determining step;
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a Y-axis grid start position determining step for summing the
counted values at the grid position of each row of the X-axis
determined in the X-axis position determining step when the movement of
the Y-axis is completed in the moving step and for determining a Y-axis grid
start position in which the summed value is minimum; and

a determining step for determining the grid start position of

each row of the X-axis at which the minimum number of unit regions is
counted at the Y-axis grid start position determined in the Y-axis grid start
positions determining step as the grid position at which the amount of

compaction information and motion information is reduced.

12. The method of claim 1, wherein said moving and counting further
comprises the steps of:

a Y-axis grid position setting step for moving the grid of each
column of the Y-axis to the Y-axis, and for counting the number of the unit
regions in which the image of the object exists, and for setting a Y-axis
grid start position at which the minimum number of unit regions is counted
as a grid start position of each column of the Y-axis;

a moving step for moving the grid along the X-axis when the
counting is completed in the Y-axis position setting step and for
repeating the Y-axis position determining step;

an X-axis grid position setting step for summing the counted value
at the grid start position of each column of the Y-axis set in the Y-axis
position setting step when the movement above the X-axis is completed
in the moving step and for setting an X-axis grid start position in which
the summed value is minimum as the X-axis position setting step; and

a determining step for determining the grid start position of each
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column of the Y-axis at which the minimum number of unit regions is
counted atthe X-axis grid start position setin the X-axis grid position
setting step as the grid start positions at which the amount of compaction

information and motion information is reduced.

13. The method of claims 1,2, or 8, wherein said method further
includes a step of detecting a position at which the amount of information

is minimum.

14. The method of claims 1,2,3,4,5,6,7,8,9,10,11,or 12, whersin
each of said unit regions is square-shaped or rectangular-shaped by the

X-axis grid and the Y-axis grid.

15. The method of claims 1,2,3,4,5,6,7,8,9 or 11, wherein each of
said unit regions is triangle-shaped and is formed by the X-axis grid and

two opposed slant grids.

16. The method of claims 1,2,3,4,5,6,7,8,10,0r 12, wherein each of
said unit regions is triangle-shaped and is formed by the Y-axis grid and

two opposed slant grids.

17. The method of claims 1,2,3,4,5,6,7,8,9,10,11, or 12, wherein

each of said unit regions is formed by a 45° -rotated square.

18. The method of claims 1,2,3,4,5,6,0r 7, wherein each of said unit

regions is hexagonal-shaped.
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19. The method of claims 1,2,3,4,5,6,0r 7, wherein each of said unit
regions is formed of octagonal-shaped unit regions and 45° -rotated

square-shaped unit regions.

20. The method of claims 1,2,3,4,5,6,7,8,9,10,11, or 12, wherein
a moving range of the grid is within the ranges of the X-axis and Y-axis of

a unit region.

21. The method of claims 1,2,3,4,5,6,7,8,9,10,11,0or 12, wherein
a moving range of the grid is within the ranges of the X-axis and Y-axis of

a unit region and is moved by a unit pixel.

22. The method of claims 1,2,3,4,5,6,7,8,9,10,11,0or 12, wherein
a moving range of the grid is within ranges of the X-axis and Y-axis and

is moved by two unit pixels.

23. The method of claims 3,4,5,6,7,9,10,11,0r 12, wherein said
method further includes a step for segmenting ranges of the X-axis and
Y-axis of a unit region by 1/2 when a plurality of X-axis and Y-axis grid
positions, at which a minimum number of unit regions is counted, exist,
and for counting the number of the unit regions in which the image of the
object exists, and determining the positions, at which the number of unit
regions counted is minimum, as the positions at which the amount of

information is reduced.

24. The method of claim 23, wherein said method further includes

a step for segmenting the ranges of the X-axis and Y-axis of the unit
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region to 1/2 and for determining the X-axis and Y-axis grid  positions
closest from X-axis and Y-axis grid start positions as the postitions at
which the amount of information is reduced when a plurality of

positions, at which the minimum number of unit regions is counted, exist.

25. A compaction/motion estimation method using a grid moving
method for minimizing image information of an object, comprising the steps
of:

a moving step for forming a grid over an image of an object
having shape information, segmenting the image into a plurality of unit
regions, and moving the formed grid; '

a judging step for judging an amount of the shape information at
each position to which the grid is moved in the moving step;

a detecting step for detecting a position at which the amount of the
shape information is reduced:;

a compaction step for reforming the grid in accordance with the
position detected in the detecting step and for coding the image of the object
existing in unit regions of the reformed grid; and

a motion estimation step for reforming the grid in accordance with
the position detected in the detecting step and for estimating the motion of
the image of the object in the unit regions in which the image of the

object exists among the unit regions segmented by the reformed grid.

26. The method of claim 25, wherein said compaction step is
directed to performing a shape adaptive discrete cosine transform

(SADCT).
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27. The method of claim 25, wherein said compaction step is

directed to performing a vector quantumization.

28. The method of claim 25, wherein said compaction step is

directed to performing a discrete cosine transform (DCT).

29. A compaction method using a grid moving method for
minimizing image information of an an object, comprising the steps of:

a moving step for forming a grid over an image of an object
having shape information, segmenting the image into a plurality of unit
regions, and for moving the formed grid;

a judging step for judging an amount of the shape information at
each position to which the grid is moved in the moving step;

a detecting step for detecting a position at which the amount of the
shape information is reduced in the judging step; and

a compaction step for reforming the grid in accordance with the
position detected in the detecting step and coding the image of the object

existing in unit regions by the reformed grid.

30. The method of claim 29, wherein said compaction step is directed

to performing a shape adaptive discrete cosine transform (SADCT).

31. The method of claim 29, wherein said compaction step is

directed to performing a vector quantumization.

32. The method of claim 29, wherein said compaction step is

directed to performing a discrete cosine transform (DCT).
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33. A motion estimation method using a grid moving method for
minimizing image information of an object, comprising the steps of:

a moving step for forming a grid over an image of an object
having shape information, segmenting the image into a plurality of unit
regions, and moving the formed grid;

a judging step for judging an amount of the shape information at
each position to which the grid is moved in the moving step;

a detecting step for detecting a position at which the amount of
shape information is reduced in the judging step; and

a motion estimation step for reforming the grid in accordance with
the position detected in the detecting step and for estimating the motion of
the image of the object in the unit regions in which the image of the

object exist among the unit regions by the reformed grid.

34. A compaction/motion estimation method using a grid moving
method for minimizing image information of an object, comprising the steps
of:

a separating step for estimating the motion of an image of an
object having shape information and for separating a motion compensable
failed object image and a motion compensable object image;

a first moving step for forming a grid over the motion
compensable failed object image separated in the separating step,
segmenting the image into a plurality of unit regions, and moving the grid;

a first judging step for judging an amount of shape
information for the motion compensable failed object image at each
position to which the grid is moved in the first moving step;

a first detecting step for detecting a position at which the amount
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of shape information is reduced in the first judging step;

a compaction step for reforming the grid in accordance with the
position detected in the first detecting step and for coding the unit regions
in which the image of the motion compensable failed object exists from
among the unit regions which is segmented by the reformed grid;

a second moving step for forming a grid over the image of the
motion compensable object separated in the separating step, segmenting
the image into a plurality of unit regions, and moving the grid;

a second judging step for judging an amount of shape
information for the motion compensable object image at each position to
which the grid is moved in the second moving step;

a second detecting step for detecting a position at which the
amount of shape information is reduced in the second judging step; and

a motion estimating step for reforming the grid in accordance with
the position detected in the second detecting step and for estimating
the motion of the image of the motion compensable object using the
unit regions in which the image of the motion compensable object exists

from among the unit regions segmented by the reformed grid.

35. The method of claim 34, wherein said separating step is directed
to estimating the motion of the image of the current object from the

image of the object having previous shape information.

36. The method of claim 34, wherein said separating step is directed
to estimating the motion of the image of the previous object from the image

of the object having current shape information.
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37. The method of claim 34, wherein said compaction step is directed
to performing SADCT.

38. The method of claim 34, wherein said compaction step is directed

to performing vector quantumization.

39. The method of claim 34, wherein said compaction step is directed

to performing DCT.

40. A compaction method using a grid using a grid moving method
for minimizing image information of an object image, comprising the steps
of:

a separating step for estimating the motion of the image of an
object having shape information and for separating the image of a motion
compensable failed object;

a moving step for forming a grid over the image of the motion
compensable failed object separated in the separating step, segmenting the
image into a plurality of unit regions, and moving the grid;

a judging step for judging an amount of shape information at each
position to which the grid is moved in the moving step;

a detecting step for detecting a position at which an amount of the
shape information is reduced in the judging step; and

a compaction step for reforming the grid in accordance with the
position detected in the detecting step and for coding the unit regions in
which the image of the motion compensable failed object exists among

the unit regions segmented by the reformed grid.
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41. The method of claim 40, wherein said separating step is directed
to estimating the motion of the image of the current object among the

image of the object having previous shape information.

42. The method of claim 40, wherein said separating step is directed
to estimating the motion of the image of the previous object from the image

of the object having current shape information.

43. The method of claim 40, wherein said compaction step is

directed to performing SADCT.

44. The method of claim 40, wherein said compaction step is

directed to performing vector quantumization.

45. The method of claim 40, wherein said compaction step is

directed to performing DCT.

46. A motion estimation method using a grid movement of an image
of an object, comprising the steps of:

a separating step for estimating the motion of the image of the
object having shape information and for separating the image of the motion
compensable object;

a moving step for forming a grid over the image of the motion
compensable object separated in the separating step, segmenting the
image into a plurality of unit regions, and moving the grid;

a judging step for judging an amount of shape information at each

position to which the grid is moved in the moving step;
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a detecting step for detecting a position at which an amount of the
shape information is reduced in the judging step; and

a motion estimating step for reforming a grid in accordance with
the position detected in the detecting step and for estimating the motion of
the image of the motion compensable object using the unit regions in
which the image of the motion compensable object exists from among the

unit regions segmented by the reformed grid.

47. The method of claim 46, wherein said separating step is directed
to estimating the motion of the image of the current object from the

image of the object having previous shape information.

48. The method of claim 46, wherein said separating step is directed
to estimating the motion of the image of the previous object from the image

of the object having current shape information.

49. A grid moving apparatus for minimizing image information of an

object, comprising:

address generation control means for moving an address start
position at which an address is generated by a predetermined distance
within a predetermined region of a unit region;

address generating means for separating the image of the
object into unit regions in accordance with the address start position which
the address generation control means outputs and for generating the
address;

memory means for storing the image of the object having

inputted shape information and for outputting the image in accordance with
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an address outputted from the address generation means:

region number counting means for counting the number of unit
regions in which the shape information of the object exists outputted from
the memory means; and

minimum unit region grid selecting means for selecting an
X-axis grid start position and Y-axis grid start position at which the minimum
number of unit regions is counted from among the number of the unit

regions counted by the region number counting means.

50. The apparatus of claim 49, wherein said address generation
means includes:

X-axis range determining means and Y-axis range determining
means for determining the X-axis range of the unit region and the
Y-axis range of the unit region in accordance with size information of the
inputted image of the object; and

region address generation means for separating the X-axis
range and Y-axis range of the unit region which are determined by the
X-axis range determining means and the Y-axis range determining means
from the address start position outputted from the address generation

control means.

51. The apparatus of claim 50, wherein said X-axis range and Y-axis
range of the unit region are determined by one size determining means
when the X-axis range and the Y-axis range of the unit region are identical

to each other.

52. The apparatus of claim 49, wherein said region number counting
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means includes:

region counting means for counting a clock signal and for
separating the unit region;

shape information existing judging means for separating the unit
region of the image outputted from the memory means in accordance with
an output signal of the region counting means; and

region number adding means for counting a judging signal of the
shape information existing judging means and for outputting the number

of the unit regions in which the image of the object exists.

53. A compaction/motion estimation apparatus using a grid moving

method for minimizing image information of an object, comprising:

image signal input means for inputting an image of an object
having shape information;

grid moving means for adjusting a grid in accordance with an
image position of an object having the shape information outputted from the
image signal input means and for reducing the number of unit regions
in which the image of the object exists;

compaction means for coding the image of the object existing in
the unit regions in which the number of unit regions is reduced in the grid
moving means; and

motion estimation means for estimating a motion of the image of
the object using the motion of unit regions of which the number of unit

regions is reduced.

54. The apparatus of claim 53, wherein said grid moving means

includes:
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address generation control means for moving an address start
position at which the address is generated by a predetermined distance
within the size of the unit region;

address generation means for separating the image of the
object into unit regions in accordance with the address start position
outputted from the address generation control means and for generating the
address;

memory means for storing the image of the object having
inputted shape information and for outputting in accordance with the
address which the address generation means generates;

region number counting means for counting the number of the
unit regions in which the shape information of the object exists
outputted from the memory means;

minimum unit region grid selecting means for selecting an
X-axis grid start position and a Y-axis grid start position at which the
minimum number of unit region is counted from among the number of the

unit regions which the region number counting means counted.

55. The apparatus of claim 54, wherein said address generation
means includes:

X-axis range determining means and Y-axis range determining
means for determining the X-axis range of the unit region and the
Y-axis range of the unit region in accordance with size information of the
inputted image of the object; and

region address generation means for separating the X-axis
range and Y-axis range of the unit region which the X-axis range

determining means and the Y-axis range determining means determined
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from the address start position outputted from the address generation
control means and for sequentially outputting an address in accordance
with the X-axis range and Y-axis range of the unit regions separated by the

region address generation means.

56. The apparatus of claim 55, wherein said X-axis range and Y-axis
range of the unit region are determined by one size determining means

when the X-axis range and Y-axis range of the unit region are the same.

57. The apparatus of claim 54, wherein said region number counting

means includes:

region counting means for counting a clock signal and for
separating the unit region;

shape information existing judging means for separating the unit
region of the image outputted from the memory means in accordance with
an output signal of the region counting means and for judging as to
whether there exists a shape information of the object; and

region number adding means for counting a judging signal of the
shape information existing judging means and for outputting the number

of the unit regions in which the image of the object exists.

58. A compaction apparatus using a grid moving of an object image,
comprising:
image signal input means for inputting an image of an object
having shape information;
grid moving means for reducing the number of unit regions in

which the image of an object exists by adjusting a grid in accordance with
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an image position of an object having the shape information outputted
from image signal input means; and

compaction means for coding the image of the object existing in
the unit regions of which the number of unit regions is reduced by the grid

moving means.

59. The apparatus of claim 58, wherein said grid moving means

includes:

address generation control means for moving an address start
position, at which the address is outputted, by a predetermined
distance within the size of the unit region;

address generation means for separating the image of the
object into unit regions in accordance with the address start position
outputted from the address generation control means;

memory means for storing the image of the object having
inputted shape information and for outputting in accordance with an
address outputted from the address generation means;

region number counting means for counting the number of the
unit regions in which the shape information of the object exists
outputted from the memory means; and

minimum unit region grid selecting means for selecting an
X-axis grid start position and a Y-axis grid start position at which the
minimum number of unit regions is counted from among the number of the

unit regions counted by the region number counting means.

60. The apparatus of claim 59, wherein said address generation

means includes:
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X-axis range determining means and Y-axis range determining
means for determining the X-axis range of the unit region and the
Y-axis range of the unit region in accordance with size information of the
inputted image of the object; and

region address generation means for separating the X-axis
range and Y-axis range of the unit region determined by the X-axis
range determining means and Y-axis range determining means from the
address start position outputted from the address generation control
means and for sequentially outputting an address in accordance with the
X-axis range and Y-axis range of the unit region separated by the

region address generation means.

61. The apparatus of claim 60, wherein said X-axis range Y-axis
range of the unit region are determined by one size determining means

when the X-axis range and Y-axis range of the unit region are the same.

62. The apparatus of claim 59, wherein said region number

counting means includes:

region counting means for counting a clock signal and for
separating the unit region;

shape information existing judging means for separating the unit
region of the image outputted from the memory means in accordance with
an output signal of the region counting means and for judging as to
whether there exists shape information of the object; and

region number adding means for counting a judging signal of the
shape information existing judging means and for outputting the number

of the unit regions in which the image of the object exists.
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63. A motion estimation apparatus using a grid moving of an object

image, comprising:

image signal input maens for inputting an image of an object
having shape information;

grid moving means for adjusting the grid in accordance with an
image position of an object having shape information outputted from image
signal input means and for reducing the number of unit regions in which the
image of the object exists; and

motion estimation means for estimating a motion of the image of
the object using the motion of the unit regions of which the number

of unit regions is reduced.

64. The apparatus of claim 63, wherein said grid moving means

includes:

address generation control means for moving an address start
position, at which the address is outputted, by a predetermined
distance within the size of the unit region;

address generation means for separating the image of the
object into unit regions in accordance with the address start position
outputted from the address generation control means;

memory means for storing the image of the object having
inputted shape information and for outputting in accordance with an
address outputted from the address generation means;

region number counting means for counting the number of the
unit regions in which the shape information of the object exists
outputted from the memory means; and

minimum unit region grid selecting means for selecting an
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X-axis grid start position and a Y-axis grid start position at which the
minimum number of unit region is counted from among the number of the

unit regions counted by the region number counting means.

65. The apparatus of claim 64, wherein said address generation
means ihcludes:

X-axis range determining means and Y-axis range determining
means for determining the X-axis range of the unit region and the
Y-axis range of the unit region in accordance with size information of the
inputted image of the object; and

region address generation means for separating the X-axis
range and Y-axis range of the unit region determined by the X-axis
range determining means and Y-axis range determining means from the
address start position outputted from the address generation control means
and for sequentially outputting an address in accordance with the X-axis
range and Y-axis range of the unit regions separated by the region

address generation means.

66. The apparatus of claim 65, wherein said X-axis range and Y-axis
range of the unit region are determined by one size determining means

when the X-axis range and Y-axis range of the unit region are the same.

67. The apparatus of claim 64, wherein said region number counting
means includes:
region counting means for counting a clock signal and for
separating the unit region;

shape information existing judging means for separating the unit
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region of the image outputted from the memory means in accordance with
an output signal of the region counting means and for judging as to
whether there exists a shape information of the object; and

region number adding means for counting a judging signal of the
shape information existing judging means and for outputting the number

of the unit regions in which the image of the object exists.

68. A compaction/motion estimation apparatus using a grid moving

of an object image, comprising:

image separating means for separating an image of a motion
compensable failed object and an image of a motion compensable object
in accordance with a motion from an image of an object having shape
information;

first grid moving means for adjusting the grid in accordance with
an image position of the motion compensable failed object separated
by the image separating means and for reducing the number of  unit
regions in which the image of the motion compensable failed object exists;

compaction means for coding the image of the object existing in
the unit regions of which the number of unit regions is reduced by the first
grid moving means;

second grid moving means for adjusting the grid in
accordance with the image position of the motion compensable object
separated by the image separating means and for reducing the number of
unit regions in which the image of the motion compensable object
exists; and

motion estimation means for estimating the motion information of

the motion compensable object using the unit regions in which the image
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of the motion compensable object exists of which the number of the unit

regions is reduced.

69. The apparatus of claim 68, wherein said first and second grid

moving means includes:

address generation control means for moving an address start
position, at which the address is outputted, by a predetermined
distance within the size of the unit region;

address generation means for separating the image of the
object into unit regions in accordance with the address start position
outputted from the address generation control means;

memory means for storing the image of the object having
inputted shape information and for outputting in accordance with an
address outputted from the address generation means:;

region number counting means for counting the number of the
unit regions in which the shape information of the object exists
outputted from the memory means; and

minimum unit region grid selecting means for selecting an
X-axis grid start position and a Y-axis grid start position at which the
minimum number of unit regions is counted from among the number of the

unit regions counted by the region number counting means.

70. The apparatus of claim 69, wherein said address generation
means includes:

X-axis range determining means and Y-axis range determining

means for determining the X-axis range of the unit region and the

Y-axis range of the unit region in accordance with size information of the
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inputted image of the object ; and

region address generation means for separating the X-axis
range and Y-axis range of the unit region determined by the X-axis
range determining means and Y-axis range determining means from the
address start position outputted from the address generation control
means and for sequentially outputting an address in accordance with the
X-axis range and Y-axis range of the unit region separated by the

address generation means.

71. The apparatus of claim 70, wherein said X-axis range and
Y-axis range of the unit region are determined by one size determining
means when the X-axis range and Y-axis range of the unit region are the

same.

72. The apparatus of claim 69, wherein said region number counting

means includes:

region counting means for counting a clock signal and for
separating the unit region;

shape information existing judging means for separating the unit
region of the image outputted from the memory means in accordance with
an output signal of the region counting means and for judging as to
whether there exists a shape information of the object; and

region number adding means for counting a judging signal of the
shape information existing judging means and for outputting the number

of the unit regions in which the image of the object exists.

73. A compaction apparatus using a grid moving of an object image,
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comprising:

image separating means for separating an image of a motion
compensable failed object in accordance with a motion of an image of an
object having shape information;

grid moving means for adjusting the grid in accordance with an
image position of the motion compensable failed object separated by the
image separating means and for reducing the number of unit regions in
which the image of the motion compensable failed object exists; and

compaction means for coding the image of the object existing in
the unit region of which the number of the unit regions is reduced by the

grid moving means.

74. The apparatus of claim 73, wherein said first and second grid

moving means includes:

address generation control means for moving an address start
position, at which the address is outputted, by a predstermined
distance within the size of the unit region;

address generation means for separating the image of the
object into unit regions in accordance with the address start position
outputted from the address generation control means;

memory means for storing the image of the object having
inputted shape information and for outputting in accordance with an
address outputted from the address generation means:

region number counting means for counting the number of the
unit regions in which the shape information of the object exists
outputted from the memory means; and

minimum unit region grid selecting means for selecting an
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X-axis grid start position and a Y-axis grid start position at which the
minimum number of unit regions is counted from among the number of the

unit regions counted by the region number counting means.

75. The apparatus of claim 74, wherein said address generation
means includes:

X-axis range determining means and Y-axis range determining
means for determining the X-axis range of the unit region and the
Y-axis range of the unit region in accordance with size information of the
inputted image of the object ; and

region address generation means for separating the X-axis
range and Y-axis range of the unit region determined by the X-axis
range determining means and Y-axis range determining means from the
address start position outputted from the address generation control
means and for sequentially outputting an address in accordance with the
X-axis range and Y-axis range of the unit region separated by the

address generation means.

76. The apparatus of claim 75, wherein said X-axis range and Y-axis
range of the unit region are determined by one size determining means

when the X-axis range and Y-axis range of the unit region are the same.

77. The apparatus of claim 74, wherein said region number
counting means includes:

region counting means for counting a clock signal and for
separating the unit region;

shape information existing judging means for separating the unit
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region of the image outputted from the memory means in accordance  with
an output signal of the region counting means and for judging as to
whether there exists a shape information of the object; and

region number adding means for counting a judging signal of the
shape information existing judging means and for outputting the number

of the unit regions in which the image of the object exists.

78. A motion estimation apparatus using a grid moving of an object

image, comprising:

image separating means for separating an image of a motion
compensable object in accordance with a motion of an object having
shape information;

grid moving means for adjusting a grid in accordance with an
image position of the motion compensable object separated by the image
separating means and for reducing the number of unit regions in which the
image of the motion compensable object exists; and

motion estimation means for estimating motion information of the
motion compensable object using the unit regions in which the image of the
motion compensable object exists of which the number of the unit regions is

reduced by the grid moving means.

79. The apparatus of claim 78, wherein said first and second grid
moving means includes:
address generation control means for moving an addresss start
position, at which the address is outputted, by a predetermined
distance within the size of the unit region;

address generation means for separating the image of the
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object into unit regions in accordance with the address start position
outputted from the address generation control means;

memory means for storing the image of the object having
inputted shape information and for outputting in accordance with an
address outputted from the address generation means:

region number counting means for counting the number of the
unit regions in which the shape information of the object exists
outputted from the memory means; and

minimum‘ unit region grid selecting means for selecting an
X-axis grid start position and a Y-axis grid start position at which the

minimum number of unit regions is counted from among the number of the

unit regions counted by the region number counting means.

80. The apparatus of claim 79, wherein said address generation
means includes:

X-axis range determining means and Y-axis range determining
means for determining the X-axis range of the unit region and the
Y-axis range of the unit region in accordance with size information of the
inputted image of the object ; and

region address generation means for separating the X-axis
range and Y-axis range of the unit region determined by the X-axis
range determining means and Y-axis range determining means from the

address start position outputted from the address generation control
means and for sequentially outputting an address in accordance with the
X-axis range and Y-axis range of the unit region separated by the

address generation means.
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81. The apparatus of claim 80, wherein said X-axis range and Y-axis
range of the unit region are determined by one size determining means

when the X-axis range and Y-axis range of the unit region are the same.

82. The apparatus of claim 79, wherein said region number

counting means includes:

region counting means for counting a clock signal and for
separating the unit region;

shape information existing judging means for separating the unit
region of the image outputted from the memory means in accordance with
an output signal of the region counting means and for judging as to
whether there exists a shape information of the object; and

region number adding means for counting a judging signal of the
shape information existing judging means and for outputting the number

of the unit regions in which the image of the object exists.
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