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MOVING OBJECT BASED MOTION ESTIMATION WAVELET PICTURE
COMPRESSION AND DECOMPRESSION SYSTEM

Technical Field

The present invention relates to picture compression and decompression systems.
More particularly, the invention relates to a moving object based motion estimation
wavelet picture compression and decompression system for improving the compression
rate and processing speed as well as minimizing the memory usage rate by performing
wavelet transformation and compression using the error picture obtained, first by storing
the difference between the original picture and the next picture calculated based on the
overlapping characteristic according to picture timé at the time of picture
compression/decompression, and secondly by calculating the difference between the next
picture and the ensuing picture after that and performing a logical AND operation on the

picture difference obtained as such.

Background Art

Generally, in order to view a realistic moving life picture as can be seen on TV or
Movies, information at the speed of 30-50 frames per second are required. As a result, the
time differences between the consecutive frames for a movie film or videotape are almost
unnoticeable. Likewise, as a method for reducing the redundancy between periphery
frames, the picture data is digitalized and compressed.

The most commonly used picture data compression method is the Block-DCT
processing method which spatially compresses the information through Discrete Fourier
Transformation (DCT) after dividing a frame into 8 x 8 pixel blocks. At this instance, the
subjects of DCT are the brightness signal and color difference signal.

This DCT-Block transformation method is effective for an estimation/
compensation of local picture, however, it is incapable of reducing the time for global
estimation/compensation and processing.

In order to overcome this problem, conventionally, a wavelet transmission method
is used instead of the DCT-Block transformation method. The wavelet transmission
method can flexibly determine the size of a block using the characteristics of wavelet
coefficients and at the same time the method can reduce the calculation time by using only
the four lowest frequency bands. Also, it increases the effectiveness of the global
estimation/compensation.

As a prior art, Korean Pat. No. 0223647 discloses a method and system for an
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effective moving estimation/compensation in a picture compression/decompression system.

FIG. 1 is a block configuration diagram of the picture compression/decompression
apparatus according to the conventional technology.

If a picture is inputted to a picture input terminal IV, the picture is inputted to a
first synthesizer 111 and a picture estimation/compensation section 125. The first
synthesizer 111 synthesizes the inputted picture with a compensation value estimated from
the picture estimation/compensation section 125 and inputs to a wavelet transformer 201.
In the wavelet transformer 201, the output of the first synthesizer 101 is wavelet
transformed for sub-band coding and inputted to a quantizer 103. The quantizer 103
quantizes the outputted signal from the wavelet transformer 201 according to the rate and
inputted to an entropy coder in order to code the undetermined information amount. After
the output of the quantizer 105 is reverse-quantized in a reverse-quantizer 115, it is
inputted to a reverse-wavelet transformer 203 to be transformed into a reverse-wavelet.

Second to fourth synthesizers 205, 207, 209, synthesize the output of the reverse-
wavelet transformer 203 with a picture estimation value from the picture estimation/
compensation section 125.

Both of the vertical and horizontal components of the output of the second
synthesizer 205 are filtered in the first filter 211 at a low frequency. Each of the vertical
and horizontal components of the output of the third synthesizer 207 is filtered in the
second filter 213 at a low and high frequency respectively. Each of the vertical and
horizontal components of the output of the fourth synthesizer 209 is filtered in the third
filter 215 at a high and low frequency respectively.

The picture estimation/compensation section 125 estimates as well as
compensates the picture signal inputted by the signal filtered in the first to third filters 211,
213, 215.

The output signals from the entropy coder 107 and picture estimation/
compensation section 125 are multiplex outputted through a multiplexer (MUX) 109.

The outputted is signal from the multiplexer 109 is buffer outputted. In the mean
time, a rate control section 113 generates a rate control signal according to the quantization
of the quantizer 105 through the signal outputted from the output buffer 111.

As explained so far, the conventional technology uses a wavelet transformation.
This wavelet transmission method can flexibly determine the size of the blocks using the
characteristics of wavelet coefficients and at the same time the method can reduce the
calculation time by using only the four lowest frequency bands. Also, it increases the

effectiveness of the global estimation/compensation.
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The picture compression/decompression system according to the conventional
technology is capable of multiplexing resolution codification and de-codification, however,
there were problems concerning one level having most of bit columns and low

effectiveness due to the absence of time gain during the de-codification.

Disclosure of Invention

The present invention is designed to overcome the above problems of prior art.
The object of the present invention is to provide a moving object based motion estimation
wavelet picture compression and decompression system, for significantly increasing the
picture compression rate through extracting the background information separately and
comparing the background information with the previously transmitted background
information and transmitting only the differences, and for significantly reducing the
number of moving vectors and their sizes through a movement estimation of the same
object in the previous picture for each wavelet band, and for enabling flexible changes of

image size through only separating moving objects for wavelet transformation.

Brief Description of Drawings

FIG. 1 is a block configuration diagram of the picture compression/decompression
apparatus according to the conventional technology.

FIG. 2 is a block diagram which shows an overall configuration of the moving
object based motion estimation wavelet picture compression and decompression system
according to one embodiment of the present invention.

4 FIG. 3 is an illustrative diagram which shows the bounding box extraction section
in FIG. 2.

FIG. 4 is an extraction process diagram for moving object separation mask for
each band in FIG. 2.

FIG. 5a and FIG. 5b are diagrams which illustrate the moving estimation process
by the moving estimation section.

FIG. 6 is an illustrative diagram which shows the order of preference in the scan
direction for zero searching algorithm.,

FIG. 7 is a diagram which shows the data formation of bit stream outputted from
the second multiplexing section in FIG. 2.

FIG. 8 is a block diagram which shows the configuration of the moving object
based motion estimation wavelet picture decompression system according to another

embodiment of the present invention.
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<Description of the numeric on the main parts of the drawings>
301: frame memory 302: frame difference calculation section
303: moving object mask creation section

304: bounding box extraction section

310, 320: first and second wavelet processing sections
311, 321: first and second common parts calculation sections
312, 322: first and second wavelet transformation sections
313, 323: first and second wavelet quantization sections
314, 324: first and second wavelet memories

330: synthesis section

340: moving object mask creation section

341: moving object mask creation section

342: mask memory

343, 352, 353: first to third AND operation section

350: background picture extracting section

351: reverse section

361: moving object separation section

362: moving estimation section

370, 390: first and second DCT/Quantization sections
381: background memory

382: comparing section

371, 391: first and second DCT

372, 392: first and second Quantization sections

410: wavelet transformation/quantization sections
421-425: first to fifth entropy coding sections

430: first multiplexing section

502: reverse multiplexing section

510, 530: first and second frame processing section

521, 541: second and third multiplexing section

522, 542: first and second frame memory

550: picture decompression section

560: error information decompression section

570: background image decompression section

580: wavelet processing section
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Best Mode for Carrying Out the Invention

In order to achieve the stated objects of the present invention, the moving object
based motion estimation wavelet picture compression and decompression system
according to the present invention comprises: a frame difference calculation means for
detecting two consecutive picture frames among the inputted picture frames and for
calculating the detected picture differences; a binarization means for binarizing the frame
differences outputted from said frame difference calculation means; a bounding box
extracting means for extracting a rectangular bounding box by searching periphery
blocks to objects through the frame differences outputted from said binarization means;
first and second wavelet processing means for wavelet transforming and quantizing each
frame picture which exists in the rectangular bounding box extracted by said bounding box
extracting means; a synthesizing means for synthesizing wavelet quantization data
outputted from each of said first and second wavelet processing means; a moving object
mask creation means for creating moving object masks by calculating the overlapping parts
of moving objects of the frames according to the synthesis results outputted from said
synthesizing means; a moving object separation means for separating the moving objects
among the frames outputted by the second wavelet processing means through the moving
objects masks outputted from said moving object mask creation means; a moving
estimation means for calculating moving faults or moving vectors with reference to the
frame data outputted from said first wavelet processing means and the moving object
frames outputted from said moving object separation means; a first DCT/Quantization
means for discrete cosine transforming and quantizing the moving faults which are the
results of moving estimation, outputted from said moving estimation means; a background
picture extracting means for separately extracting the background parts of a picture which
have been covered by the moving objects outputted from said moving object mask creation
means; a comparing means for calculating the differences by comparing between the
picture outputted from said background picture calculation means and the background
picture which is already stored; a second DCT/Quantization means for discrete cosine
transforming and quantizing the moving faults outputted through said comparing means; a
wavelet transformation/quantization means for wavelet transforming and quantizing the
second frame of said input picture; first to fifth entropy coding means for entropy decoding
each data outputted to said moving estimation means, said first and second discrete cosine
transforming means, said bounding box extracting means, and wavelet
transformation/quantization means; and a second multiplexing means for outputting

encoded bit streams by multiplexing the signals outputted to said first to fifth entropy
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In order to achieve the other objective of the present invention, the moving object
based motion estimation wavelet picture compression and decompression system
according to the present invention comprises: a reverse multiplexing means for reverse
multiplexing the inputted bit streams according to each subject; a frame memory for
storing and outputting the bounding box information outputted through said reverse
multiplexing means; a first frame processing means for Variable Length Decoding (VLD),
Inverse Wavelet Quantizing (IWQ) and Inverse Discrete Wavelet Transforming (IDWT)
the I-pictures (intra-picture) of the initial two frames outputted from said reverse
multiplexing means; a second frame processing means for Variable Length Transforming
and movement compensating motion vector components of the pictures inputted from the
third frame which is outputted from said reverse multiplexing means; an error information
decompression means for decompressing the codified error components outputted from
said reverse multiplexing means through VLD, Run length Decoding (RLD), Inverse
Quantization (IQ) and Inverse Discrete Cosine Transform (IDCT) and transmitting them
with said motion vectors to the second frame processing section; a background image
decompression means for decompressing the background image information which is
covered by the moving objects outputted from said reverse multiplexing means through
VLD, RLD, IP and IDCT; a second multiplexing means for multiplex outputting the
picture outputted from said second frame processing means and said background image
decompression means; a second memory for storing the picture frames outputted from said
second multiplexing means; a picture decompression means for decompressing the stored
picture in said second memory to real picture through IWQ and IDWT; a first multiplexing
means for storing the outputs from said picture decompression means and said first frame
processing means in said first memory through multiplexing; and a wavelet processing
means for outputting the previously stored frames in said first memory to said second
multiplexing means through DWT and WQ.

Hereinafter, preferred embodiments of the present invention will be described in
detail with reference to the accompanying drawings.

FIG. 2 is a block diagram which shows an overall configuration of the moving
object based motion estimation wavelet picture compression and decompression system
according to one embodiment of the present invention. According to the present
invention, the system comprises: a frame difference calculation section 302 for separately
extracting the consecutive frames of input picture F2 as pictufe frame F1 and F2 separately

through a frame memory 301 and for calculating the picture frame differences of the
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extracted picture frames; a binarization section 303 for binarizing the frame differences
outputted from said frame difference calculation section; a bounding box extracting section
304 for extracting a rectangular bounding box by searching periphery blocks through the
frame differences outputted from said binarization section; first and second wavelet
processing sections 310, 320 for wavelet transforming and quantizing each of the frame
pictures which exist in the bounding boxes extracted by said bounding box extracting
section 304; a synthesizing section 330 for synthesizing the wavelet quantization data
F1box» B 2pox outputted from each of said first and second wavelet processing sections; a
mask creation section 340 for creating masks of the moving objects by calculating the
overlapping parts of the moving object frames according to the synthesis result outputted
from said synthesizing section; a moving object separation section 361 for separating the
moving objects among outputted from the second wavelet processing section 320 through
the moving object masks outputted from said moving object mask creation section 340; a
moving estimation section 362 for calculating moving faults or moving vectors with
reference to the frame data outputted from said first wavelet processing section 310 and the
moving object frames outputted from said moving object separation section 361; a first
DCT/Quaﬁtization means for DCT and quantizing the moving faults which are the results
of moving estimation, outputted from said moving estimation section 362; a background
picture extracting section 350 for separately extracting the background parts of a picture
which have been covered by the moving objects outputted from said moving object mask
creation section 340; a comparing section 382 for calculating the differences by comparing
between the picture outputted from said background picture extraction section and the
background picture which is already stored in the background memory 381; a second
DCT/Quantization section for DCT and quantizing the moving faults outputted through
said comparing section 382; a wavelet transformation/ quantization section 410 for wavelet
transforming and quantizing the second frame of said input picture; first to fifth entropy
coding sections 421-425 for entropy decoding each data outputted to said moving
estimation section 362, said first and second DST sections 370, 390, said bounding box
extracting section 304, and wavelet transformation/quantization section; and a first
multiplexing section 430 for outputting encoded bit streams by multiplexing the signals
outputted to said first to fifth entropy coding sections 421-425.

Hereinafter, preferred embodiments of the present invention will be described in
detail with reference to FIG. 2 to FIG. 7.

First of all, the present invention performs wavelet transformation and

quantization after extracting bounding boxes of the moving objects of the inputted picture.
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The direction of movement is searched and estimated by separating the wavelet quantized
moving objects.

FIG. 2 is a block diagram which shows an overall configuration of the moving
object based motion estimation wavelet picture compression and decompression system
according to one embodiment of the present invention.

As shown in FIG. 2, the two consecutive picture frames F1 and F2 among the
input picture frames are codified since they performs an entropy coding after completion of
the wavelet transformation and wavelet quantization process as infra coded picture.

The frame memory separates the inputted pictures to the first and second frames
F1 and F2 and the frame difference calculation section 301 transforms the frames into to
binary numbers in the binarization section 303 after the differences have been calculated.

The binarized frames DIF21 are inputted to the bounding box extraction section
304 and the periphery blocks are searched by the moving object separation algorithm. A
rectangular bounding box, which bounds the corresponding periphery block, is extracted.

The detailed descriptions of the process of forming a bounding box with reference
to FIG. 3 are given in the following.

First of all, non zero blocks whose object is not found are searched by scanning
the rows from left to right. Moving towards the right direction starting from the first non
zero block, the block which are peripheral to at least one face of a zero block among the
four zero blocks surrounding the current periphery block are assigned as the next periphery
block.

If there are more than two blocks which are peripheral to the face, then the next
periphery block is assigned in the order of preference as shown in FIG. 6 according to the
previously passed blocks. Also, the current periphery block can not be the next periphery
block, however, the past periphery block can be the next periphery block.

Likewise, the process returns to the starting block while the periphery block is
being searched and its number gets recorded or the search for a periphery block is
completed when the block peripheral to the frame boundary is reached.

Among the periphery blocks, the top left corner coordinate of a bounding box is
assigned by selecting the minimum X coordinate and the minimum Y coordinate and the
bottom right corner of the bounding box is assigned by selecting the maximum X
coordinate and the maximum Y coordinate.

In first and second common parts calculation sections 311, 321, the bounding box
extracted from the bounding box extraction section 304 calculates the common parts using

each of the extracted first and second frames F1, F2.



10

15

20

25

30

35

WO 03/013144 PCT/KR01/01612

9

More specifically, after calculating a bounding box for each of the whole moving
objects that exist in the binarized frame DIF21, wavelet transformation and quantization
are performed on the picture frames F1 and F2 that exist only in each of the bounding

boxes in the first and second wavelet transformation sections 312, 322 and the first and

. second quantization sections 313, 323. Each of the wavelet transformed and quantized

pictures are stored in fist and second wavelet memory 314, 324 and outputted F¥ ibox,
2box

If the wavelet transformed frame against the first frame F1 in the bounding box is
assigned as BWF1 and if the wavelet transformed frame against the first frame F2 as
BWF2, then BWF1 and BWF2 are calculated and the results are binarized in the
binarization section 341. Afterwards, as a result of the binarization through the mask
memory 342, a mask BWFMASK12 is created which represents a shape of the objects of
the first and second frames F1 and F2 are overlapped due to movements.

Here, if the third frame F3 passes through the same process, a mask
BWEFMASK?23 due to the first and second frames F2, F3 are created through the mask
memory 342.

FIG. 4 is an extraction diagram of moving object separation mask for each band.
As shown in FIG. 2, if BWFMASKI12 and BWFMASK?23 which are obtained from the
above mask extraction process are AND operated in a first AND calculation section, then a
mask BWFMASK?2 which represent only the moving objects in the second frame F2 can
be produced.

The mask BWFMASK?22 calculated from the above is AND operated in the
moving object separation section 361 with the second frame F2 BWF2 which is bounded
through wavelet transformation, then the only moving object BWF, OBT in the second
frame F2 is separated.

The moving faults and moving vectors are produced by inputting the separated
moving object to the moving estimation section 362 as well as using BWF1 as a reference
frame.

Also, the background parts of the BWF2 objects which were covered by the
moving objects of BWF1 are still picture data and are subjected to intracoding.

In order to calculate this, the background picture which is covered by the
background picture extraction section 350 is extracted.

More specifically, the moving object frame BWF1, which is separately outputted
through the first AND calculation section 343, is NOT operated in a reverse section 351.
The result of this operation together with the moving object mask BWFMASK12 outputted
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from the mask memory 342 are AND operated in a second AND calculation section 352 in
order to separately extract a background picture BWFMASK®*“® . From the separately
extract background picture BWEMASKPAX only a background part BWE,2AK | which is
covered by the moving objects of the past image of BWF2, can be separated using a third
AND calculation section 353.

The background part BWE,BACK

produced by the third AND calculation section
353 is accumulated in the background memory 382 and in the comparing section 382, the
differences are calculated by comparing with the previously accumulated data.

The background data difference produced through the comparing section 382 and
the moving fault which is the moving estimation result are either discrete cosine
transformed or run length coded by a first and second DCT transformation section 371,
391 and a first and second quantization section 372, 392. Afterwards, they are either once
again transform codified or quantized and run length codified (RLD) and entropy coding is
executed through each of the entropy coding sections 421-425.

In the mean time, the bounding box information BINF which is outputted by the
bounding box extraction section 304 is entropy codified through the fourth entropy coding
section 424.

Also, for he frame data processed by passing the input picture frame F2 through

the wavelet transformation/quantization section 410, the entropy coding is executed

~ through the fifth entropy coding section 425.

The data, which are outputted from each of the entropy coding sections 421-425,
are outputted in a codified bit stream format through the first multiplexing section 430 as
shown in FIG. 7.

FIG. 5a and FIG. 5b are diagrams which illustrate the moving estimation process
by the moving estimation section 362.

As shown in FIG. 5a and FIG. 5b, the moving estimation basically utilizes the
wavelet transformed picture data. Accordingly, the estimation is carried out according to
each wavelet band and the search window illustrated in FIG. 5a shows one band picture.

More specifically, the moving vector corresponding to the minimum error is

produced by searching a moving object BWF; OBJ in the reference frame BWE2.

OBJ js divided into macro-blocks

Here, the picture for the moving object BWF;
with a specific size as shown in FIG. 5b. Search is executed on each of the macro-blocks of
the reference frame BWF2 to produce moving vectors using the bounding box as a search
window.

If a three step wavelet transformation is presupposed, then the picture size for
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each step, i.e., each band increases four times therefore the sizes of search window or
micro blocks are readjusted four times accordingly.

The size of initial bounding box before the wavelet transformation is different for
each moving object, the sizes of search window or micro blocks become different. As a
result, the size of a macro-block should be limited below the size of 16 x16 pixel.

After moving vectors for each macro-block are extracted, the total average is
calculated. The moving vectors for each macro-block are codified as the difference of all
macro-blocks averages against the moving object.

Also, The lower band moving vectors are twice much in comparison to the upper
most band moving vectors since the size of vectors which move in each band is determined.
Applying this principle, the number of moving vectors can be minimized.

FIG. 8 is a block diagram which shows the configuration of the moving object
based motion estimation wavelet picture decompression system according to another
embodiment of the present invention.

According to the present invention, the decompression system comprises: a
reverse multiplexing section 501 for reverse multiplexing the inputted bit stream for each
category; a first frame memory 522 for storing and outputting the bounding box
information which is outputted from said reverse multiplexing section 501; a first frame
processing section 510 for Variable Length Decoding (VLD), Inverse Wavelet Quantizing
(IWQ) and Inverse Discrete Wavelet Transforming IDWT) the I-pictures of the initial two
frames outputted from said reverse multiplexing section 501; a second frame processing
section 530 for Variable Length Transforming and movement compensating motion vector
components of the pictures inputted from the third frame which is outputted from said
reverse multiplexing section 501; an error information decompression section 560 for
decompressing the codified error components outputted from said reverse multiplexing
section through VLD, Run length Decoding (RLD), Inverse Quantization (IQ) and Inverse
Discrete Cosine Transform (IDCT) and transmitting them with said motion vectors to the
second frame processing section 530; a background image decompression section 570 for
decompressing the background image information which is covered by the moving objects
outputted from said reverse multiplexing section 501 through VLD, RLD, IP and IDCT; a
third multiplexing section 541 for multiplex outputting the picture outputted from said
second frame processing section and said background image decompression section; a
second frame memory 542 for storing the picture frames outputted from said second
multiplexing section; a picture decompression section 550 for decompressing the stored

picture in said second frame memory 542 to real picture through IWQ and IDWT; a second
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multiplexing section for storing the outputs from said picture decompression section 550
and said first frame processing section 510 in said first frame memory 522 through
multiplexing; and a wavelet processing section 580 for outputting the previously stored
frames in said first frame memory 522 to said third multiplexing section 541 through DWT
and WQ.

Hereinafter, the above embodiment of the present invention will be described in
detail with reference to the accompanying drawings.

As shown in FIG. 8, there are five categories for the input bit stream, ‘BINF’
represents the bounding box information, ‘T’ represent an I-picture which is the initial
frame of the bit stream, ‘MV’ represents a motion vector a P-picture of the I-picture,
‘error’ represent a error component for the moving compensation, and ‘back’ is a
corresponding information which was covered by the moving objects of the current frame.

If two I-pictures are transmitted initially, they are processed with VLD, IWQ,
IDWT in the first frame processing section 510 and stored in the first frame memory 522
via the second multiplexing section 521.

Also, the past frames stored in the first frame memory 522 are stored for each
band category in the second frame memory 542 through DWT and WQ by the wavelet
processing section 580.

From the third frame, the motion vector component of P-picture is variable length
decoded (VLD) by the frame processing section 530, error component is processed for
VLD, RLD, IQ, and IDCT through the error information decompression section 560 and
movement compensated (MC) with the motion vectors. At this instance, the stored picture
in the second frame memory 542 as a reference frame.

The stored data in the second frame memory 542 is decompressed to the original
picture through IWQ and IDWT processes and stored in the corresponding box location of
the first frame memory 522.

Also, the background picture covered by separately transmitted object is
decompressed through VLD, RLD, IQ and IDCT processes in the decompressing section
570 and stored in the second frame memory 542 after being added to the moving object
part.

The picture frame decompressed by the above method is transmitted from the first
frame memory 542 to a indicator (not shown)

If the changes in the moving object background or camera are severe, then
wavelet decoding is performed by receiving the first I-picture frame of video sequence and

the first frame is stored in the first frame memory 522. Afterwards, the fixed object
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bounded by the second frame is added to the stored frame after being wavelet decoded first.
If the camera is either fixed or the change in the background is not severe, then the
background image extracted using the algorithm for background extraction only and after
one frame is received, this frame is stored in the background frame memory after being
wavelet transformed. The wavelet decoding is performed by receiving the first I-picture
frame of video sequence and the frame is stored in the first frame memory 522.
From the second frame, only bounded moving object fault is received and this is

binarized after being wavelet decoded.

Industrial Applicability

As explained so far, the present invention provides a moving object based motion
estimation wavelet picture compression and decompression system, for significantly
increasing the picture compression rate through extracting the background information
separately and comparing the background information with the previously transmitted
background information and transmitting only the differences, and for significantly
reducing the number of moving vectors and their sizes through a movement estimation of
the same object in the previous picture for each wavelet band, and for enabling flexible

changes of image size through only separating moving objects for wavelet transformation.
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What is claimed is:

1. A moving object based motion estimation wavelet picture compression and
decompression system, comprising:

a frame difference calculation means for detecting two consecutive picture frames
among the inputted picture frames and for calculating the detected picture differences;

a binarization means for binarizing the frame differences outputted from said
frame difference calculation means;

a bounding box extracting means for extracting a rectangular bounding box by
searching periphery blocks to objects through the frame differences outputted from said
binarization means;

first and second wavelet processing means for wavelet transforming and
quantizing each frame picture which exists in the rectangular bounding box extracted by
said bounding box extracting means;

a synthesizing means for synthesizing wavelet quantization data outputted from
each of said first and second wavelet processing means;

a moving object mask creation means for creating moving object masks by
calculating the overlapping parts of moving objects of the frames according to the
synthesis results outputted from said synthesizing means;

a moving object separation means for separating the moving objects among the
frames outputted by the second wavelet processing means through the moving objects
masks outputted from said moving object mask creation means;

a moving estimation means for calculating moving faults or moving vectors with
reference to the frame data outputted from said first wavelet processing means and the
moving object frames outputted from said moving object separation means;

a first DCT/Quantization means for discrete cosine transforming and quantizing
the moving faults which are the results of moving estimation, outputted from said moving
estimation means;

a background picture extracting means for separately extracting the background
parts of a picture which have been covered by the moving objects outputted from said
moving object mask creation means;

a comparing means for calculating the differences by comparing between the
picture outputted from said background picture calculation means and the background
picture which is already stored;

a second DCT/Quantization means for discrete cosine transforming and
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quantizing the moving faults outputted through said comparing means;

a wavelet transformation/quantization means for wavelet transforming and
quantizing the second frame of said input picture;

first to fifth entropy coding means for entropy decoding each data outputted to
said moviﬁg estimation means, said first and second discrete cosine transforming means,
said bounding box extracting means, and wavelet transformation/quantization means; and

a second multiplexing means for outputting encoded bit streams by multiplexing

the signals outputted to said first to fifth entropy coding means.

2. The system as claimed in Claim 1 wherein said bounding box extraction means
is formed in the shape of a rectangular box that includes moving objects and searches the

periphery blocks of the moving objects.

3. The system as claimed in Claim 1, wherein said first wavelet processing means
further including:

a first common parts calculation section for calculating the common parts between
the bounding box extracted from the bounding box extraction means and the first frame
picture outputted from said frame memory;

a first wavelet transformation section for wavelet transforming the picture
outputted from said first common parts calculation section;

a first wavelet quantization section for quantizing the picture outputted from said
wavelet transformation section; and

a first wavelet memory for storing and outputting the data outputted from said first

wavelet quantization section.

4. The system as claimed in Claim 1, wherein said second wavelet processing
means further including:

a second common parts calculation section for merging the bounding box
extracted from the bounding box extraction means and the second frame picture outputted
from said frame memory;

a second wavelet transformation section for wavelet transforming the picture
outputted from said second common parts calculation section;

a second wavelet quantization section for quantizing the picture outputted from
said wavelet transformation section; and

a second wavelet memory for storing and outputting the data outputted from said
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second wavelet quantization section.

5. A moving object based motion estimation wavelet picture decompression
system, comprising:

a reverse multiplexing means for reverse multiplexing the inputted bit stream for
each category;

a first frame memory for storing and outputting the bounding box information
which is outputted from said reverse multiplexing means;

a first frame processing means for Variable Length Decoding (VLD), Inverse
Wavelet Quantizing (IWQ) and Inverse Discrete Wavelet Transforming (IDWT) the I-
pictures of the initial two frames outputted from said reverse multiplexing means;

a second frame processing means for Variable Length Transforming and
movement compensating motion vector components of the pictures inputted from the third
frame which is outputted from said reverse multiplexing means;

an error information decompression means for decompressing the codified error
components outputted from said reverse multiplexing means through VLD, Run length
Decoding (RLD), Inverse Quantization (IQ) and Inverse Discrete Cosine Transform
(IDCT) and transmitting them with said motion vectors to the second frame processing
means;

a background image decompression means for decompressing the background
image information which is covered by the moving objects outputted from said reverse
multiplexing means through VLD, RLD, IP and IDCT processes;

a third multiplexing means for multiplex outputting the picture outputted from
said second frame processing means and said background image decompression means;

a second frame memory for storing the picture frames outputted from said second
multiplexing means;

a picture decompression means for decompressing the stored picture in said
second frame memory to real picture through IWQ and IDWT,;

a second multiplexing means for storing the outputs from said picture
decompression means and said first frame processing means in said first frame memory
through multiplexing; and

a wavelet processing means for outputting the previously stored frames in said

first frame memory to said third multiplexing means through DWT and WQ.

6. The system as claimed in Claim 5, wherein the separately outputted information
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from said reverse multiplexing means further including:
a bounding box information;
an initial frame of input bit stream;
a motion vector for the next frame which comes after said initial frame;
an error information for movement compensation; and
a background picture information which was covered by the moving objects of the

current frame.
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