DESCRI PTI ON Met hod of Codi ng and Decoding Digital Picture, and

Appar at us Ther eof Field of the Engineering 5 The present
“invention relates to a nethod of encoding and decoding a di gi tal
picture, and an apparatus thereof The netlhod and the apparatus are _
used to encode the digital picture for conpression in order to transmt or
store the digital picture. More particularly, the present invention

relates to the encodi ng/ deCOdDﬁSEﬁé oWen the picture is divided
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Backgr ound lﬁep od of Coding andJddeeoding Digit ictures tagvd Appairgitus Thereofir

with a high efficiency, it is

Field of the Engineering
b The present invention relates to a method of encoding and decoding a
digital picture, and an apparatus thereof. The method and the apparatus are
used to encode the digital picture for compression in order to transmit or store
the digital picture.  More particularly, the present invention relates to the
encoding/decoding method when the picture is divided into a plurality of
10 regions, and the apparatus using the same method.

Background Art

In order to transmit or store a digital picture with a high efficiency, it is

necessary to encode an original picture for compressing. Various methods

15 and apparatuses of picture encoding for compression have been developed and
commercialized extensively in the market, such as a method using discrete
cosine transform (DCT), a method using a sub-band transform, and
apparatuses employing these methods. Picture encoding compression
methods according to ISO Standard, such as H.261, MPEG 1 and MPEG 2, are

20  adopted in video telephones, video-conference, storage media of CD-ROM, and
broadcasting systems.

The above encoding compression methods handle each picture as one
frame, and process the entire one frame as a unit. Recently, another
method is employed in order to improve a coding efficiency, i.e. a method of

25  dividing a picture into plural regions depending on the content of the picture,
and encoding each region. This picture encoding method which employs a
region-partitioning-system is laid open as unexamined Japanese patent
application publications, No. H02-279080 and H07-038896. When a picture
is divided into plural regions, a shape in addition to a luminance signal and a

30 color difference signal in a region must be encoded. A chain coding method is
well known as one of the shape coding methods.

Disclosure of the Invention
In dividing a picture into plural regions, the adjacent regions have the
35 same shape of borders with each other, accordingly, if a shape of each region is
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necessary to encode an original picture for conpressing. Various nethods 15
and apparatuses of picture encoding for conpression have been devel oped and
‘conmerci al i zed extensively in the market, such as a nethod using discrete
cosine transform (DCT), a nethod using a2sub-band transform and

appar atuses enpl oyi ng these nethods. Picture encodi ng conpression

nmet hods according to | SO Standard, such as H 261, MPEG 1 and MPEG 2, are 20
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for the shape-difference is encoded as mentioned above.

In order to address the above problem, the present invention provides
the following coding method: first, divide an inputted picture into plural
regions having an arbitrary shape, then allot each region a layering number

16 specified in the overlaying order, and finally, a compression encoding method
is applied to a luminance signal, color difference signal, and shape signal in
each region according to this overlaying order, where the overlaying order
indicates relative order among the layers which are supposed to pile up
following this order for completing the picture. Preferably, the region

20 allotted with the highest order is encoded first, and other region follows the
downward order, or the region allotted with the lowest order first, and then
others follow in the upward order.

Before encoding a shape of an objective region, an adjacent part of the
shape to its upper region must be modified. Preferably, the adjacent part of

25  the shape is modified so that an amount of encoded data is minimized.

How to determine the overlaying order is as follows: first, find the
center of gravity of each region, then allot the overlaying order to each region
depending on a distance from the picture center. Preferably, the region
having the center of gravity nearest to the picture center is allotted with the

- 30 highest order. .

The above method is embodied with a digital picture encoder which
comprises, (a) an input terminal, (b) region division means, (¢} region
overlaying order determination means, and (d) encoding means. The
embodiment is detailed as follows:

35 ¢y d1v1de a picture into plural regions having an arbitrary shape by
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35 sane shape of borders with each other, accordingly, if a shape of each

region is 2 encoded i ndependently, the encoded data
woul d be extra large volune. In order to reduce the anount of
t he encoded data, the follow ng procedurés are avai l abl e: (1)

Find a difference of shapes between two adjacent regions, and _
(2) assune that a shape of a conmon border between the adjacent regions
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shape-di fference, | s encoded as nentiohed above, . - )
P (45enco e a luminance signal, color difference signal, and shape signal

in each region following the overlaying order of layers.

Before encoding the shape of an objective region, the adjacent part of

the shape to its upper région must be changed so that an amount of the
10 encoded data is minimized.

Further, in the method of encoding an inputted picture, where the
inputted picture is divided into plural regions, which are allotted with plural
layers together with an overlaying order, and each region is encoded according -
to the overlaying order, a region identifier is added to a coded data of each

16 region. Preferably, successive numbers are allotted to the region identifiers.

The picture data encoded by the above method (without the ‘region
identifier) can be decoded by the following decoder and the method using the
same: the decoder which decodes and reproduces a picture data comprises, (a)
an outer input terminal, (b) decoding means, (c) overlaying means, and (d) a

20 frame memory. An operation of decoding the picture data is as follows: ¢}
the decoding means decodes the picture data in a reconstructed region
according to the overlaying order, (2)reproduction picture and an overlaid
image supplied from the frame memory are fed into the overlaying means,
(3) the reproduction picture is overlaid on the overlaid image to produce a new

25 overlaid image, (4) the frame memory stores the new overlaid image.
Preferably, after overlaying every region one after another which constitutes
one frame, the overlaid image stored in the frame memory is outputted, and
then the frame memory is set at “0” (zero).

The picture data encoded by the above method including the region

30  identifier can be decoded by the following decoder and the method using the
same: the decoder which decodes and reproducés a picture data comprises, (a)
an outer input terminal, (b) identifier selection means, (c) control means, (d) a
switch, (e) decoding means (f) overlaying means, and (g) a frame memory.
The operation of decoding the picture data is as follows: (1) a region identifier

35 is selected by identifier selectior, (2) an outside input signal and the region



In order to address the above problem the present invention provides
the followi ng coding nethod: first, divide an inputted picture into plural
-regions having an arbitrary shape, then allot each region a |ayering nunber
15 specified in the overlaying order, ahd finally, a conpression encoding
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The above Adeniatier seleetiondick skinped reginwydetactionaneans,dd} dgeedingimeans, ()
overlaying means, and (f) a frame memory. The operation of decoding the
picture data is as follows: (1) the region identifier is selected by the identifier

15  selector, (2) a skipped region is detected with the region identifier by the
skipped region detection means, (3) a detection control signal is cutputted, (4)
the picture data and the detection control signal are fed into the decoding
means, (5-1) when a skipped region is detected, a previously reconstructed

region is reproduced which has the same region identifier as that of the

20  skipped region just detected, (5-2) when a skipped region is not detected, the
picture data is decoded in the reconstructed region and outputted, then the
reconstructed picture and the overlaid picture supplied from the frame
memory are fed into the overlaying means, and finally the overlaid picture is
overlaid on the reconstructed picture to produce an new overlaid image. The

25 new overlaid image is stored into the frame memory. Preferably, the skipped
region detection means comprises a register and a subtractor, where register
stores the region identifier of the region just processed before the region
presently inputted, and the subtractor finds a difference between an inputted
region identifier and the region identifier stored in the register. When the

30 difference is greater than a threshold value, it is assumed that a skipped
regions exists.

The present invention also relates to a storage media which stores a
digital picture data encoded by the method including the steps of : (1) dividing
35 apicture data into plural regions having an arbitrary shape, (2) allotting each



conprises, (a) an input termnal, (b) region division neans, (c) region
35 overlaying order determ nation neans, and (d) encodi ng neans. The

- enbodi nent is detailed as foll ows: 1) divide a picture
into plural regions having an arbitrary &Shape by
3 the region division neans, thereby producing a division map,
(2) input the division map into the regional overl aying or der
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encodi ng the shape of an ohjective region, the adjacen art_ of .
J g?:cor ing to the present fr?ventmn, ea Jone o% tﬁe plural regions

5 having an arbitrary picture is treated as different layers , and an overlaying
order is allotted to each layer. The layers are encoded according to the
overlaying order, whereby information indicating a relation between the
regions need not to be encoded. Since the difference between the commonly-
shared-border-shape is not processed by differential encoding , the specified

10  region can be independently reproduced. Since a shape of an objective region
adjacent to an upper region in the overlaying order is changed so that an
amount of coded data amount of coded data is minimized before the region is
encoded, the amount of coded data of the shape can be reduced. Further, the
region identifier is added, whereby a region can be reproduced selectively, and

15  a skipped region can be detected with ease.

Brief Description of the Drawings
Fig. 1 is a flow chart depicting a method of encoding a digital picture
according to the present invention.
20 Fig. 2 depicts an example of a division map of a picture which is divided
into plural regions having an arbitrary shape.
Fig. 3 is a flow chart depicting a method of finding a center of gravity of
a region.
Fig. 4 is a block diagram of a digital picture encoder according to the
26  present invention. '
Fig. 5 is a block diagram depicting an embodiment of coding means
used in the encoder of the digital picture according to the present invention.
Fig. 6 is a block diagram depicting an embodiment of a region selector
used in the digital picture encoder according to the present invention.
30 Fig. 7 is a chart depicting a data structure used in a method of coding
the digital picture according to the present invention.
Fig. 8 is a block diagram of a decoding apparatus of the digital picture
according to the present invention.
Fig. 9 is a block diagram of decoding means used in the decoding
35_ apparatus of the digital picture according to the present invention.



the shape to its upper region nust be changed so that an anount of the 10

encoded data is mnimzed. Further, in the nmethod of encoding
"an inputted picture, where the inputted picture is divided into plural
regions, which are allotted with plural 6 | ayers together with an

overl aying order, and each region is encoded according to the
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division are described in the following literature: N. Diehl, “Object-oriented

t he

motion estimation and segmentation in image sequences”, Signal

15 Processing: Image Communication 1991, pp.23-26, Nilhil R. Pal et al, “A

review on image segmentation techniques”, Pattern Recognition, Vol. 26, No.9,
1993, pp. 1277-1294.

The picture is divided into regions, whereby a division map is produced.

Fig. 2(a) is an example of the division map of the picture which is divided into

20  plural regions having an arbitrary shape. In Fig. 2(a), the picture is divided

into five regions. Itis preferable to add the same number to each sample

(corresponding to a pixel of a luminance signal) as that of the region to which

the sample belongs. Each region is allotted with a layer by using this

division map, and an overlaying order is defined for the layers (Fig. 1 stép

25 14.) InFig. 2(a), for example, a region 4 (32).is assigned the upper most layer,

a region 3 (34) is the next, then, region 2 (30), region 1 (28) and region 0 (26)

are assigned in this order, i.e. the region 0 (26) is assigned the lowest layer.

An embodiment of this determining the overlaying order is detailed later. A

luminance signal, color difference signal, and shape signal are encoded

30 following the overlaying order (Fig. 1, step 16.) For istance, the lowest

region 0 (26) may be firstly processed, then the region 1 (28), and onward until

the region 4 (32) are processed sequentially. Another way is, on the contrary,

the highest region 4 (32) may be firstly processed, and onward until the region

0 (26) is lastly processed. The data undergone the encoding is transmitted or

35  recorded following the processing order (Fig.1, step 18.) The above process is



sanme: the decoder which decodes and reproduces a picture data conpri ses,

(a) an outer input termnal, (b) identifier selection neans, (c)
“control neans, (d) a switch, (e) decoding neans (f) overlayi ng neans,
and (g) a franme nenory. The operati’on of decoding the picture data is

as follows: (1) a region identifier 35 is selected by identifier selectior,
(2) an outside input signal and the region
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Fig. 2(b) and Fig. 2(c) are examples of changing the shape. In Fig. 2(b),

a curve 36 shows the shape of the region 0 (26). In this embodiment, the

10 region 0 is assumed the lowest region as described above. Since the region 0

is the lowest, the region 1 (28), region 2 (30), region 4 (32) stay upper than the

region 0. Accordingly, the curve 36 of the region 0 (26) is changed, e.g. to a

broken line 38 in Fig. 2 (b), then an encoding is started. When using the

chain coding method, a straight line produces less amount of coded data

15 than a curve produces, for the straight line does not have so many direction

changes. The shape of curve 36 is encoded at the same time when the upper

region than the region 0 is encoded. Fig. 2(c) shows a shape of the region 2

(30) by curves 40 and 42. The curve 40 is adjacent to the region 0 (26),

however; since the region 2 (30) is assigned upper than the region 0 (26), the

20 curve 40 is directly encoded as it is. On the other hand, the curve 42 is

adjacent to the region 4 (32), however; since the region 4 (32) is upper than the

region 2 (30), the curve 42 is changed into a broken line 44 before being

encoded. The broken line 44 is a straight line, and it can reduce an amount

of coded data. The shape is changed by a shape encoding method, and it is

25 not necessary to change a shape to a straight line, the shape may be changed

to a step-like curve. The pointis that amount of coded data produced by the
changed shape should be minimized.

Next, an example of how to determine the overlaying order is described

hereinafter. In general, an important object is placed at the center of a

30 picture. Accordingly, a center of gravity of each region is found, and the

overlaying order is allotted to each region depending on a distance from the

center of the picture. Preferably, the overlaying order is allotted so that the

first priority is allotted to a region of which center of gravity is nearest to the

center of the picture. A method of finding the center of gravity is depicted in

35 Fig. 3: First, find a mean value “xi” of a horizontal coordinate axis, second,



overlaid onto the overlaid picture to produce a new overlaid picture, then
(8) the frame nenory stores the new overlaid picture. 10 Anot her
-decoder using the above nethod using the region identifier is

avai l able as follows: the decoder conpri8es, (a) an outer input termnal,
(b) identifier selector, (c) skipped region detection neans, (d)
decodi ng neans, (e) overl aying neans, and (f) a franme nenory. The
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(d) a second frame memory 66,

(e) overlaying order determination means 68,
15 (® region selector 70,

(g) encoding means 72, and

(h) an output terminal 74.

A digital picture is fed into the input terminal 60. The picture is

divided into plural regions, each having an arbitrary shape by the region
20  division means 62, and a division map is outputted. Appropriate region
division means is selected, such as a division method wusing moving
information of the picture, or a method of dividing the picture responding to a
characteristic of each pixel constituting the picture. Preferably, the picture
is divided in the unit of an object. An example of the division map is shown
26 in Fig. 2. It is preferable to assign a number which is the same as the
layering number of the region to each sample (corresponding to a pixel of a
luminance signal) . The division map produced by the region division means
1s transmitted to the second frame memory 66 via a line 1002. A luminance
signal and a color difference signal are stored in the first frame memory 64 via
30  aline 1003.

The division map stored in the second frame memory is transmitted to
the overlaying order determination means 68, and the overlaying order of the
regions are determined. One example of the method how to determine the
overlaying order was already described. The region numbers are transmitted

35 from the sequence determination means 68 to the region selector 70 via a line



30 difference is greater than a threshold value, it is assumed that a

ski pped regi ons exi sts. The present invention also rel ates
‘to a storage nedia which stores a digital picture data encoded by the
met hod including the steps of: (1) dividBng 35 a picture data into plural
regions having an arbitrary shape, (2) allotting each

5 of the plural regions a |layering order specifying the overl ayi ng

order, (3) 1010 8&toe@note R o%rlh Qﬂi’éi‘ r §%iCR 26k Yellicisk 76 trlfsmits a
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The | ayers are encoded_  accordin
© selector 70 is detailed later There may be plural encoding means 72, and

5 each region can be encoded in parallel.

Fig. 5 is a block diagram depicting the embodiment of the encoding
means 72 used in the digital picture encoder of the present invention. First,
the shape signal transmitted from the region selector 70 is fed into a terminal
104 and runs through a line 1012 to reach to first blocking means 106, where

10 the shape signal is resolved into blocks. Second, the shape signal resolved to
blocks is changed by the shape modifier 108 as explained in the above
description. Only an adjacent part of the shape to the upper region of the
objective region is changed, and other part of the shape is not changed. Then,
in an adder 110, a difference is found between an output from the shape

15 converter 108 and. an prediction signal tapped off from the second frame
memory 101. The difference signal is fed into the shape coding means 112
via a line 1050 and is encoded by a predetermined method. Next, a data of
the coded shape is transmitted to a shape decoding means 116 to be decoded.
In an adder 118, the decoded shape signal is added to the prediction signal

20  transmitted through a line 1062, whereby the shape is reproduced. Finally,
the reproduced signal is stored in the second frame memory 101.

The luminance signal and color difference signal transmitted from the
region selector 70 are fed into a terminal 80 and run through a line 1014 to
reach to a second blocking means 82, where the signals are resolved into

25 blocks. Within each blocks of the luminance and color difference signals, the
sample outside the active region( target region under processing), as indicated
by the shape information via line 1042, are replaced by a padding value. .
The padding value is represented by a value transmitted from a second pixel
padder 102. Into the second pixel padder 102, a shape prediction signal

30  transmitted via a line 1044 and the prediction signals of the luminance and
color difference signals via a line 1086 are inputted. The shape-modified-
portion is detected by the prediction signal of the shape, and a pixel value of
the shape-modified-portion is padded with a mean pixel value of the region.
The same mean pixel value is transmitted to the first pixel padder 84 via a

35 line 1040. The signals which are padded with the padding value are sent to



overl aying order, whereby information indicating a relation between the
regi ons need not to be encoded. Since the difference between the commonly-
“shar ed- border-shape is not processed by differential encoding, the
specified 10 region can be |ndependentﬁ9 reproduced. Since a shape of an
obj ective region adj acent to an upper region in the overlaying order
I's changed so that an anount of coded data anpunt of coded data is
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encoder (not shown) and then converted into variable length coded data.
Fig. 6 is a block diagram depicting an embodiment of the region selector
70 used in the digital picture encoder of the present invention. The
Juminance and color difference signals are fed via a terminal 120, a line 1008
15 to the region selector 70. The shape signal is fed via a terminal 121, a line
1006 to the region selector 70. A region number is fed via a terminal 122, a
line 1010 to the region selector 70. A comparator 126 compares each sample
of the shape signal with the region number, and when the two agree, a switch
128 is closed to a line 1066 to output the pixels of the corresponding luminance
20  and color difference signals. As such, when the region numbers are inputted
according to the overlaying order, the pixels of each region are outputted

accordingly.

Fig. 7 is a chart depicting a data structure according to the digital
picture encoder of the present invention. This chart shows that the region
25 identifier is added to a coded data of each region, when the input picture
which is outputted to the terminal 74 in Fig. 4 is divided into plural regions
each having an arbitrary shape, each of the plural regions is allotted with a
layering order defined by a overlaying order, each region is encoded according
to the overlaying order before being transmitted or stored. In Fig. 7, first, a
30  frame identifier 130 is placed, whereby a staring point of a frame is identified.
Next, a region identifier 132 is added, whereby a starting point of a region is
identified. These identifiers are represented with, for instance, a unique
code having a fixed length (5bits.) Then, a coded data 133 (signals of
luminance, color difference, and shape) of the region is added to the region
35 identifier. Another region identifier 134 is added to. When all the data of the



used in the digital picture encoder according to the present invention. 30
Fig. 7 is a chart depicting a data structure used in a nethod of coding

‘the digital picture according to the present invention. _ Fig. 8
is a block diagramof a decoding apparatll of the digital picture
according to the present invention. Fig. 9 is a block diagram of

decodi ng neans used in the decoding 35 apparatus of the digital picture

accordi ng tyegidh® ddnSfitifink oneT 408 are added, then another frame identifier 140 is
0 is a blqck diagram depictjng a secqond decodi ng

gpp aratus dHaced Elln% th%z SHRe Precegduge i xepeated to producerfrgnsmit, andistore the
di agram depiodbd Nghta whtil ¢hé 26aifrathe BPIhapienat s Processed. diPgbfdhbR), i €-
> easy identifying number is allotted to the region identifier, e.g. in the case of
o Region 0; its identifier is allotted with 10, Region 1; its identifier is allotted
with 11, Region 2; its identifier 12. Consecutive numbers with an uniform
interval may be allotted, e.g. even numbers or odd numbers can be used.
Regarding an order of overlaying regions one on top of another, the
encoder and decoder are set so that encoding and decoding can be performed
10 according to a predetermined order, however; when order information is
inserted after the frame identifier 130, an arbitrary order can be established
every time,
Fig. 8 is a block diagram of a digital picture decoder according to the
present invention. The decoder decodes and reproduces an original picture
15 which was divided into plural regions having an arbitrary shape, and each
region was allotted with plural layers together with an overlaying order, and
each region was encoded according to the overlaying order. The decoder
shown in Fig. 8 comprises the following elements:
(a) an outer input terminal 144,
20 (b) decoding means 146,
{¢) overlaying means 148,
(d) aframe memory 150.
. The coded picture data shown in Fig. 7 is fed into the decoder via an
input terminal 144. The decoding means decodes the picture data according
25  to the overlaying order, thereby forming a reconstructed region of each layer.
The picture is reconstructed in the reconstructed region. Since the data is
transmitted according to the overlaying order, the data inputted to the
decoder can be simply decoded. The reproduced picture is sent to the
overlaying means 148 via a line 1070, and an overlaid picture supplied from
30  the frame memory 150 is fed into the overlaying means 148 via a line 1076.
The reproduction picture is overlaid onto the overlaid picture in the
overlaying means 148 to produce a new overlaid picture, which is then stored
in the frame memory 150. DPreferably, after overlaying all the regions
constituting one frame, the overlaid picture stored in the frame memory 150 is
35 outputted, and then the frame memory 150 is set to 0 (zero.) In the case of



Det ai | ed Description of the Preferred Enbodi nents Fig. 1is a
flow chart depicting a nethod of encoding a digital picture of t he
“present invention. First, input a picture (10.) Divide the picture into
regions (12.) There are various methods18f dividing a picture; a picture is
10 divided into regions by using a moving information signal of the
pi cture, or the picture is divided into regions responsive to

textures. hﬁrﬁh?rth@l%gmﬂ@%)'é firstly rbﬁmadebaeaﬁmh@m ¢he'kegibA p(zwlﬁleof an
object in thé picture. Met of regional |031|on are bed in
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of the picture \Eﬁgcﬂ Esachloméham é@Pm pgran GHE a‘bﬁh Aecading rary

shape. In B&ang48dd id e Biéiﬁél&ﬁchﬁeddéébﬁéf’ aocordmg“%@tﬁé PPedend 'ﬁ@énubﬁ s
preferable to add. the same n%&mto each_sanp orresponding to a

pi xel of aThefoded@icturgdatsi Eﬁaé’ﬁr’fﬂbéeh!@tbrﬂ%@dﬁlﬁﬂaa 68anpl e
bel ongs. ~Eaq/a déagied "Fhé'shﬁf)é ﬂbwwe%warsh%emf f‘T(Fwala hnélmsgl on

map, and an overla Ing_order 1s defin the 'l ayers 257 14.)
In Fi gl02(apd degodedanfesause thejidsaoded shppe signalgitea 41%"9 ttheayer,
a region 3 deddded Shaps sigadl is! E&d‘ed Ft@erP 'iyrgd{c%ﬁpre&ﬂﬂé& %énﬂzﬁntaﬁ%rﬂ ggi on

0( 26 are assignhed in this t he regi on ssigned
tﬁe I)ovvest qu;ygrmem%ry 176 in an a&ie 172, The ape 51gnal us repro wced 18

outpuited to a terminal 174, and at the same time, stored in the frame

memory 176.

15 The luminance signal and color difference signal are sent to an inverse
DCT converter 156 via a line 1077, and inversely quantized by an inverse
quantizer 158, then added to an prediction signal in an adder 160. The
prediction signal is transmitted from the frame memory 162. The samples of
the prediction signals which stays outside the active region, as indicated by

20  the shape signal is replaced with a padding value at a padder 164. The
padding value is a mean value of the samples inside the active region. The
reproduced luminance and color difference signals are outputted to a terminal
166, and at the same time, stored in the frame memory 162.

Fig. 10 is a block diagram of a second digital picture decoder according
25 to the present invention. The decoder decodes and reproduces an original
picture which was divided into plural regions having an arbitrary shape, and
the plural region were allotted with an overlaying order, and each region was
encoded according to the overlaying order, a region identifier was added to a
coded data of each region. The decoder shown in Fig. 10 comprises the
30  following elements:
(a) an outer input terminal 178,
(b) region identifier selector 182,
{c) control means 186,
(d) aswitch 184,

35 (e) decoding means 188,



-An enbodi ment of this determ ning the overlaying order is detailed later. A
| um nance signal, color difference signal, and shape signal are encoded 30
-following the overlaying order (Fig. 1, step 16.) For instance, the | owest
region 0(26) may be firstly processed, tign the region 1 (28), and onward
unti | the region 4 (32) are processed sequentially. Another way is, on
the contrary, the highest region 4 (32) nmay be firstly processed, and
onwar d untll ot o(26) is lastly processed. The data undergone
t he encodin |Eﬁteir:1ag %meaélsol(rb 35 recorded followi ng the processing order
(Fig. 1, st g)las&;!mermemvd 92 ocess is
7 repeat t p e
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identifier via a line 1100, and produces a control signal for controlling the

switch 184. A remote control or a keyboard is used as a source of the outer
input signal. The switch 184 is controlled by the control signal, and when
the switch 184 is closed, the picture data is fed into decoding means 188,
10 which decodes the picture data according to the overlaying order, thereby
forming a reconstructed region in each layer, and a picture is reconstructed in
the region.
' The reproduced picture is sent to the overlaying means 190, and an overlaid
picture supplied from the frame memory 192 is fed into the overlaying means
15 190. The reproduction picture is overlaid onto the overlaid picture to produce
a new overlaid picture, which is then stored in the frame memory 192. There
are at least two control methods for the switch 184. When an input signal
transmitted via the line 1102 agrees with the region identifier via the line
1100, the switch 184 is closed; in this case, only a designated region is
20 reconstructed. On the contrary, when the input signal via the line 1102
agrees with the region identifier, the switch 184 is opened; in this case, the
designated region only is not reconstructed. As such, a region can be
selectively decoded and reconstructed. |
Fig. 11 is a block diagram of a third digital picture decoder of the
256  present invention. The third decoder decodes and reproduces an original
picture which was divided into plural regions having an arbitrary shape,
wherein each region being allotted with an overlaying order is decoded
according to the overlaying order, and a region identifier is added to a coded
data of each region. The third decoder comprises the following elements:
30 (a) an outer input terminal 196,
(b) region identifier selector 198,
(¢) skipped region detector 200,
(d) decoding means 202,
(e) overlaying means 204,
35 ® a frame memory 208.



5 to the upper region is nodified before encoding an objective region.
Preferably, the shape is changed so that the anmpbunt of coded dat aanpbunt of

" coded data is m nin zed. Fig. 2(b) and Fig. 2(c) are exanpl es of
changi ng the shape. In Fig. 2(b), ¥ curve 36 shows the shape of the
region 0 (26). In this enbodinent, the 10 region O is assunmed the | owest
regi on as descri bed above. Since the region 0O Is the | owest, the
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as it is. On the other hangd he curv S jacent to the region 4
(32), homénemorglmernqxetﬁfbgnoﬂzm degofing: MeARs), twhﬁn tthskipped regio 19
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changed to a step-1Ii rve. The point_is that, anount of coded data
produced Bpgitie e repro uce picture 1s sent to the overlaying means 204, and an
overlaid picture supplied from the frame memory 208 is fed into the
overlaying means 204. The reproduction picture is overlaid onto the overlaid
15  picture to produce a new overlaid picture, which is then stored in the frame
memory 208. Preferably the skipped region detector 200 comprises: (c-1) a
register, (c-2) a subtracter. The subtracter stores the region identifier of the
preceding region of the now-processed region, and the subtracter finds a
difference between the region identifier inputted from the identifier selector
20 198 and the region identifier stored in the register. When the difference is
greater than a specified threshold, it is determined that a skipped region
exists. When the region identifiers are denoted with consecutive integers at
an interval of one, the specified threshold is 1 (one.) For instance, assume
that the past region identifier stored in the register is: prev_id, the present
25 region identifier is: current id, and current_id - prev_id > 1, then the
skipped region can be detected by this equation: prev_id + 1, prerv_id +
- , prev_id + (current_id - prev_id) - 1 =current_id - 1
The digital picture signal encoded by the above methods can be stored
in various types of storage media, such as CD-ROM, DVD, FD, etc., and
30  decoded as well as reproduced by the decoding methods described above.

Industrial Applicability
In a video conference, video telephone, storage media including a CD-
ROM, broadcasting system, etc., the present invention realizes a method of
35 compressing, encoding, decoding a picture, an apparatus using the same, and



changed shape should be m ni m zed. Next, an exanple of howto

determne the overlaying order is described hereinafter. In general,
“an inportant object is placed at the center of a 30 picture. Accordingly,
a center of gravity of each region is fBund, and the overl ayi ng order
is allotted to each regi on depending on a d| stance fromthe center of

the picture. Preferably, the overlaying order is allotted so that the

L 'e;fte . Fr 't o4 lsﬁdtagé lﬁédﬁtﬁﬁﬂ tthedaned %@héfthbafbaﬁef&ﬁfceq daf2YhhMtity to
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of gravitgb‘? straﬁﬁ‘l'ﬂéiftﬁ P sjgred,gang: ’r“&“cef g&&"‘&"ﬁ’é’aﬁn@apﬁe ejobjests 5 -
hori zont al con@itatingteprife. second,

8 find a mean value "yi" of a vertical coordinate axis, where both
axes belong to aregion "i" (steps 46 and 48.) Next, assume that the
coordi nates of the picture center are x0, y0, then a distance fromthe

pi cture center is found by



an absolute value of the difference fromthe center coordinates (step 50.)
A 5 square instead of the absolute value may be used. Finally, sort the

over i aying order 15 " determ net. Thaésare over | ANRAIG ISR "

applied to a different region. Fig. 4 is™a Bl otk Wi d&yrdm

depi cting an enbodi nrent of an encoder according to the present

i nvention. The apparatus conpri ses 1?LAIMSan I nput term nal 60, (b)
regi on division neans 62, I rst frame nenory. : (d)
second frane nenory ]66Ameth°@e9f WW&?l%@N@EPW@N%MWMﬂﬂ@%B
15 (f) reglsgébss&i ector 70, (g) encoding neans 72, and (h) an
out put term nal A digital plcturelsfed|ntothe|nput

term nal 60. The p. ct(a} dividing aplattmed@@au imte foplurality efregionsdsingan ng

an arblgrar bt I¥pd he region 20 division means 62, and a division map
I s out putte él%’eoprl ate region division neans is selected, such as a
di vi si on met hod usi n }nﬁﬂﬂﬁ@ng said; pluralify of segione Bi phuradity opf dagersiod

of dividi n%g &EY’B i B@eﬂ qﬁu@ to a characteristic of each pixel

constituti ure. feraply ¢ the picture is divided in the
unit of an object. Afcke ﬁa@p@@goeaqlh@ il stegionm aceerding vin e overlaying 2.
It is preferpgble to assign a nunber which is the same as the

10
2. A method of encoding a digital picture data comprising the
steps of:
(a) dividing a picture data into a plurality of regions having an
arbitrary shape,
15 (b) allotting said plurality of regions a plurality of layers
specifying an overlaying order,
(¢) encoding each of said regions from a region allotted with a
lowest overlaying order.

20 3. A method of encoding a digital picture data comprising the
steps of:
(a) dividing a picture data into a plurality of regions having an
arbitrary shape,
(b) allotting said plurality of regions a plurality of layers
26 specifying an overlaying oxder,
(©) encoding each of said regions from a region allotted with a
highest overlaying order.

4. The method of encoding a digital picture data as defined in

30 Claim 1, Claim2, or Claim3, wherein a luminance signal, a color difference

signal, and a shape signal are compressed and encoded according to the
defined overlaying order.

5. The method of encoding a digital picture data as defined in
35 Claim 4, wherein a shape of an objective region is coded after an adjacent part

Tl S




| ayering nunber of the region to each sanple (corresponding to a pixel of a
| um nance signal) . The division nmap produced by ”"ﬂ”ﬁ'm:m on neans
is transmtted to the second frame nenory 66 via "anm nance
signal and a color difference signal arel&tored in the tir%t $rame nmenory

64 via 30 a line 1003. The division map stored in the second
frame nmenory is transmtted to t he overl ayi ng order determ' nation
means 68, yfdhblRRAa Eé%f said Me@ﬁi@@ie@ﬁnttb%n upper ﬁﬁbﬁ@yg disegd- One
exanpl e of the net m ne over layi g or er was

d how to )
al ready descri bed. @hﬁ?gﬁﬁhoﬁﬁéﬁ@wg 2 rdigdal miclare Flgtaonas tdefinedginence
det er m nat i ClaifeRANFhefkih % éﬁﬁpé Sﬂ hﬂrb 8&?\% Og:lgﬂ i¥lefcBdéd Bfter adjacer}i('j

9 1010 acc r di % The regli on selecto
transnits Zart %ﬁnSS&HEeO ﬁ@“’alo Jth’é’Gl mglgnft%ﬁ@n@@pgrgrmntsarr@gmm hape

si gnal gf tﬂi@dzw $¥¥hat an amount of encoded data is minimized.

7. The method of encoding a digital picture data as defined in
Claim 1, 2, 3, 4, 5, or 6 wherein the overlaying order is allotted to the layers
depending on a distance from a center of said picture to a center of gravity of

10 each region.

8. The method of encoding a digital picture data as defined in
Claim 7, wherein the overlaying order is allotted to the layers so that a region
having a nearest distance between the center of gravity thereof and the center

15  of said picture.

9. A digital picture encoding apparatus comprising;
(a) an input terminal,
(b) region division means,
20 (¢) region overlaying order determination means, and
(d) encoding means,
wherein,
said input terminal receives a picture,
said region division means divides the picture into a
25  plurality of regions having an arbitrary shape, and outputs a division map,
said region overlaying order determination means receives
said division map, and allets said plurality of regions a plurality of layers
specifying an overlaying order,
said encoding means encodes a luminance signal, a color
30  difference signal, and a shape signal of said regioms according to said
overlaying order.

10. A digital picture encoding apparatus comprising;
(a2) an input terminal,
35 o ~(b) region division means,

THIS SHEET HAS BEEN
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transmtted therein to the encoding neans 72. An énbodi nent —of -t-he regi on
selector 70 is detailed later. There may be plur ' 72, and
-5 each region can be encoded in parallel. Tm"mﬂ Mﬂﬂzgﬂg bl ock

di agram depi cting the enbodi nent of thel&ncoding * ¢ s ed in the
digital picture encoder of the present invention. First, t he shape
signal transmtted fromthe region selector 70 is fed into a term nal

104 and runs through | 88 ok S¥erIaQin £ 8Fdbrt dotbih il atd? fid means 106,
where 10 the shape s?c)na |°;s reéo?}/egg |ntro®b oc%z.1 éie)cor?gg’the shape
signal resolved to (d) piregion selegthurapdi by the shape nodifier 108 as

expl ained in the abov Latd on. Only an adj acent part of the shape
to the upper region o?e)t ﬁ%?oaﬁéq%%] eéétive region i s changed, and ot her part
of the shape is not cHheged, Then, in an adder 110, a difference is
found bgtween an out put Jx : dt6ke 108 and an prediction
signal tapped off fromt %&&%{Sﬁ’ﬁ@%}&eﬁgﬁé%y %o1. The difference
signal is fed into the st@fgeregianndivisions means divides, thel ipieturesintend i s

encoded bygq?mﬁg,qﬁqre ' HJM,EHE% t.ha: ape is
transmtted to a’s apgo&ggﬁﬁﬁggﬁeans ) %Pgﬁégaﬁégggg‘aﬁ A]ﬂlﬁglgﬁqg%{?’adder
118, the decoded shape siaidaegion averdaying orderpdei¢rmination imeans 2eceives
transmtte i ERY QQQ_@ | Sy I ly,
the repr od%gied]d.ms))ﬂgir%glamla?’ g{%(r)%%)tlsn e sgggﬁgﬂ r a%‘a’ %ﬁg’%?%ﬁ%e& rngﬁ&?A

The | udfnaspecifyigg-an everlapingrordet.f er ence signal transnitted fromthe
region selector 70 are f i ) Bl lq- e 1014
to reach to a secon%qgl% _|Iﬁ§&%%f§r€g@§ , \?haé%‘?% Iitiﬁe S‘i%{éﬁ%ﬁ?ﬁgl ved
into map, and outputs a luminance signal, color difference signal and a shape

signal of a corresponding region according to the overlaying order,
said encoding means receives and encodes the luminance
15  signal, color difference signal, and shape signal outputted from said region
selector.

11. The digital picture encoding apparatus as defined in Claim 9
or Claim 10, wherein a shape of an objective region is encoded after an
adjacent part of the shape of said objective region to an upper priority region

20  is modified so that an amount of encoded data is minimized.
12. In the method of encoding a digital picture comprising the
steps of:
(a) dividing a picture data into a plurality of regions having an
25  arbitrary shape,
(b) allotting said plurality of regions a plurality of layers
specifying an overlaying order, and ' :
(¢) encoding each of said regions according to the overlaying
order,
30  wherein, a region ideni;iﬁer is added to a coded data of each of said regions.

13. The method of encoding a digital picture as defined in Claim
12, wherein said region identifier is denoted with a serial number according to
the overlaying order.
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25 blocks. Wthin each bl ocks of the |uninance and col or difference

signals, the sanpl e outside the active region( der
-processi ng), as indicated by the shape i nforrram&mm"unﬂmm
replaced by a paddi ng val ue. The padi ng val ue s fepredente

value transmtted froma second pixel padder 102. Into the second

pi xel padder 102, a shape prediction signal transmtted via a |ine 1044
and the prediction gsgnadigital p E&ﬁrégmcagﬂfgeaﬁﬁgrams wﬁi&hoaeéi!ﬂdfe&edﬁi&ﬁre
signals via a line 1036 are | Nputte shape- nmodi 1 ed- portion is
detected by the predi cﬂ@f@rﬁlmoéﬁdlthmuglhﬂl%ﬁmoand a pi xel vaI ue of

t he shape-nodi fi ed- pqgy | RG;dis glﬁ Fatoe alﬁir e I’ﬁgl on.
The sane nean_ pi xel \c/(a? ue 1's % hsmtte% to theﬁhﬁlrst [?ergﬁ) der 4 via a
35 |ine 104obitrawy shapeil s whi ch are padded with the padding val ue are sent

to 1 aﬂﬂr% 86
via a I|5ne 1020 and a ?I ne%gls?%i fqlﬁgaht |?ff &F r?(leg QWR xf']ahctgﬁBge s

specifying an overlaying order,
(¢) encoding each of said regions according to the overlaying

order,
said decoder comprising;
10 (1) an outer input terminal,
(2) decoding means,
(3) overlaying means, and
(4) aframe memory, wherein;
said outer input terminal receives said picture data,
15 said decoding means decodes said picture data according to the
overlaying order, thereby forming a reconstructed region,
said overlaying means receives a reproduced picture and an
overlaid picture supplied from said frame memory, and overlays both of the
pictures to produce a new overlaid picture,
20 said frame memory stores said new overlaid picture.

15. The digital picture decoding apparatus as defined in Claim 14,
wherein; all the regions constituting one frame are overlaid, then said
overlaid picture stored in said frame memory are outputted, and finally, said

26 frame memory is set at 0 (zero.)

16. A digital picture decoding apparatus which decodes a picture
data encoded through the steps of;
(a) dividing a picture data into a plurahty of regions having an
30  arbitrary shape,
(b) allotting said plurality of regions a plurality of layers
specifying with an overlaying order,
{c) encoding each of said regions according to the overlaying
order, and
35 (d) addmg a region 1dent1ﬁer to a coded data of each of said
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reduced by the padding. This difference signal is trnsfornmed by the DCT
(discrete cosine transforn) converter 88, and quantized by a quanti zer

90.
-The quantized data is outputted via an output ter Jl Iﬂ:uulm“ he same
5tine, the difference signal is invers@0y quantigmml ﬂﬁll f

gquanti zer 94, and al so inversely changed by an i fvetse" DCT converter
96. Then an prediction signal sent via a line 1038 is added to the
output fro converter 96 in an adder 98. The adding result is
stored in th irst. frame nenory 100. The data at the output termnals
92 and 114 are séﬂld@‘épode¥'89mﬁmséﬂ$;ength 10 coding encoder (not
shown) and then conveyy geh 4iteP st GFhinkEngt h coded dat a. Fig. 6
is a block diagram depicting an enbodi nent of the region selector 70

used in the digital [2kelrideahifisyseleston,ne present invention. The

l'um nange and col or ¢8Y f.ea6Ftetingnal s are fed via a termnal 120, a line
1008 15 to the regiaon selector 70. The shape signal is fed via a term nal
121, a line 10064}@ﬂWéCh,egi on selector 70. A region nunber is fed via
a termnal 122, a 5 |deB6dih LQsthe region selector 70. A conparator
126 conpares each sa }e _%(J)@etaﬁe’ shape signal with the region nunber,
and when the two agr 8) oxedayingymeans, is closed to a line 1066 to

out put the pixels of G gﬁ{y}gng | um nance 20 and col or difference
signals. As such, V\he(zﬁt%he regl?on nUhbers are inputted according to
the ovéPl ayi ng or derwhexednpi xel s of each region are outputted
accordingly. said oftbék input SefmfilldrectVBs Shid PicbuftplAta" ruCt Ur e

according to the digital . ] . .
said identifier selector selects said region identifier,

said control means receives outer input signal and said region
identify, and produces a control signal controlling said switch,

15 said switch controlled by said control means closes for inputting
said picture data into said decoding means,

said decoding means decodes said picture data according to the
overlaying order, thereby forming a reconstructed region according to the
overlaying order,

20 said overlaying means receives a reproduced picture and an
overlaid picture supplied from said frame memory, and overlays both of the
pictures to produce a new overlaid picture,

said frame memory stores said new overlaid picture.

25 17. A digital picture decoding apparatus which decodes a picture
data encoded through the steps of;
(a) dividing a picture data into a plurality of regions having an
arbitrary shape,
(b) allotting said plurality of regions a plurality of layers
30  specifying an overlaying order,
(¢) encoding each of said regions according to the overlaying
order, and
(d) adding a region identifier to a coded data of each of said
region,
35 said decoder comprising;
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pi cture encoder of the present invention. This chart shows that the region

25 identifier is added to a coded data of each regi ‘W“‘\ﬂf ‘bput
picture which is outputted to the term nal 72 m‘m : i ded
into plural regions each having an 2} bi trary ape, *ealh of the plural

regions is allotted wth a | ayering order defined by a overlaying
order, each region is encoded according to the overl aying order before

being transmtted or @)osmedutdrinpultermiddll st, a 30 frame identifier 130
i s placed, whereby a Barin gint of a frane is identified. Next, a

region identifier 1324 3T . 9Ta starting point of a region is

identified. These ideyidlipped sésiohAptectisH ftbanist h, for instance, a unique
code having a fixed I@Slgﬁh E;Sbits. Then, a coded data 133 (signals of

| um nance, color diff €8R8pe) of the region is added to the

region 35 identifier.(Gh\npleiRiyvih@aicths, aaatifier 134 is added to. Wien all
the data of the regi ons constituting one franme are added,

then another frane i &)t frame memory,

wherein;
said outer input terminal receives said picture data,
said identifier selector selects said region identifier,
10 - said skipped region detection means detects a skipped region by
using said region identifier, and outputs a detection control signal,
said decoding means receives said detection control signal and
said picture data, and outputs a previously reconstructed region having the
same region identifier that of the skipped region when a skipped region is
15 detected, and decodes to output said picture data thereby forming the
reconstructed region when the skipped region is not detected,
said overlaying means receives a reproduced picture and an
overlaid picture supplied from said frame memory, and overlays both of the
pictures to produce a new overlaid picture,
20 said frame memory stores said new overlaid picture.

18. The digital picture decoding apparatus as defined in Claim 17
wherein;
said skipped region detection means comprises:
25 (a) aregister, and
(b) a subtracter,
wherein, said subtracter finds a difference between a region
identifier inputted from said region selector and a region identifier stored in
said register, and determines that a skipped region exists when the difference
30  is greater than a predetermined threshold.

19. A method of decoding a picture data which is encoded through
the steps of;
(a) dividing a picture data into a plurality of regions having an
35  arbitrary shape, e

W ==




pl aced, and the same procedure is repeated to produce, transmit, and store

't he coded data until the l-ast franme of the pi
“Preferably, an easy identifying nunber is al Imlmlm' "Iﬂ ﬁ[ﬁﬂﬂl on
identifier, e.g. in the case of 5 Regi%h 0; its i*deftitiet is dllotted

with 10, Region 1; its identifier is allotted with 11, Region 2; its
identifier 12. Consecutive nunbers with an uniform I nterval nmay be

allotted, e.g. even myyraglottiAf S&Hd f}ﬂﬂ?ﬂﬁﬁy C&nré?oiﬁeﬂ plurality of layers
Regardi ng an or,der of overlaying regi ons one on top of another, th

encoder andPeetpag-an predayingprdgr,andicodi ng and decodi ng can be perforrred
10 according to a pigdehesdinBesac @€ sail OMRIGHs adbEdiRs A8’ thd foveiBlidn i s
inserted after the frane identifier 130, an arbitrary order can be

est abl i she@T®€T, every tine. Fig. 8 is a block diagramof a
digital gpicture decéﬂi&&né’ﬂfb@@&&o&ﬁxé@ﬁmture daf£esm grisﬁ‘{f%é% ps OFe

decoder decodes and r§£ roduces an_oti gi na pi cture whi ch was di vj ded
K A

into plural regions idegodingqad picthye a@accoaﬂwgew overlagingordos
al | ott ed WithBrdbyUfornih Téele%oﬁﬁﬁﬁéﬁéﬁrre‘ﬁﬁﬁa@&r t@yélﬂg)v% I%B?ﬁ.m g dfder,

each regi on was enco? accordlmjig to ta overrffl rder. decoder
shown in Fig. 8 conpifkstornng saul degy afa m el(eagm%mu giohut
term nal 14440 g%mémeﬂgﬁpggggdm[ﬁdﬁ&ur (c) overlaying nmeans 148,

(d) a frarre menory cod(fd picture data showmn_ in Fig. 7
is fedPnto the decod@) inpytting a reproduce picture and an overlaid picture

supplied from the frame memory, and overlaid the reproduced picture and the

overlaid picture to produce a new overlaid picture, and
(4) storing the new overlaid picture into said frame memory.

15 20. A storage media storing a digital picture data which was
encoded through the steps of;
(a) dividing a picture data into a plurality of regions having an
arbitrary shape,
(b) allotting said plurality of regions a plurality of layers
20  specifying an overlaying order, and
(¢) encoding each of said regions according to the overlaying
order.
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I nput term nal 144. The decodi ng nmeans decodes the pi cture data according
25 to the overlaying order, thereby form ng a reconstructed region of each

"l ayer. The picture is reconstructed in the reconstructed region. Since
the data is transmitted according t28 t he overlaying order, the data
I nputted to the decoder can be sinply decoded. The reproduced picture
Is sent to the over |l ayi ng neans 148 via a line 1070, and an overlaid
pi cture supplied from30 the franme A is fed into the overlaying

nmeans 148 via a Jine 1 The regwductlon picture is overlaid onto

76.
the overlaid pich meathp O?I‘FECOde’ &decpdipghy digisakpichere, anpapparadus usivg

overl ai d pith | h e siflg a&ﬁ%r%trm 0.
Pref erably, SL%aQI?e %ée@g %;%5%’0&% {r;leedll%r% ttngcétc)ns ut’ ngy%‘%g frIr‘%ene
e fgen

t he over| ailde ¢RI eNCH Hy ¢a(§3m9 fwisied regions lewying apwrbigarmnd

tlge” the fisRaBeMaHR 4t 1HE doins imbeD rBpkddhicR & reBidd'SchitiSel. The digital
picture encoding apparatus comprises an input terminal, region division

means, region overlaying order determination means, and encoding means.
The region division means divides the picture into plural regions having an
arbitrary shape, and produces a division map. The region overlaying order

10 determination means receives the division map, and determines the
overlaying order of each region according to a predetermined method. Then,
the encoding means encodes a luminance signal, a color difference signal and
a shape signal of each region according to the overlaying order. Before
encoding an objective region, an adjacent part of the shape of the objective

15  region to the upper priority region is changed so that an amount of coded data
is minimized.
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Fig. 2(a), the region O
(28), the

shape is overwitten
can be reproduced. P

data of the 5 plural
di agram depi cting an enb
di gital picture decoder
picture data is fed intogs
and decoded. The shape s
1089, 10 and decoded. B
signal, the decoded
signal sent froma

t hus reproduced is
stored in the frane
color difference signa
line 1077, and inversely
added to an prediction s
transmtted fromthe fra
signal s which stays outs
shape signal is replaced
paddi ng value is a nean
r epr oduced | um nance and
term nal

region 2 (30) are overlaid sequentially.

regions in parallel.

(26) is firstly reproduced, and then the region 1
Si nce the changed
t hrough the overl ayi ng, the shape of each region
| ural decodi ng neans 146 m ght decode the picture
Fig. 9 is a block

means used in the
venti on. The coded
155 via a line 1068,
170 via a line
0qed shape signal is a difference

4 added to an predictedpredicted
=¥ adggr 172. The shape signal

odi nent of the decoding
accordlng

gnal |s £
pcause the de
shape S|gna
ranme :

put put t ed and at the sane tine,
menory 376 e | um nance signal and
pre sent . DCT converter 156 via a
quanti zed by ag inverse guanti zer 158, then
gnal g 160. The prediction signal is
e ne 3 b o4 t he prediction
de the y X ndi cated by 20 the
with fa pxﬂdldbh&aﬁyenal . padder 164. The
yalue © 2 e the active region. The

col or dlfferen'e signals are outputted to a

f16

Encode each region according
to the overlaying order

l

Transmit / store

f18

20

Final picture



166, and at the sane tine, stored in the frane nmenory 162. Fi g.
10 is a bl ock diagram of a second digital picture decoder according 25 to
the present invention. The decoder decodes and reproduces an ori gi nal

pi cture which was divided into plural regions having an arbitrary shape,

and the plural region were allotted with an overlaying order, and each
regi on was encoded accordi-ng to the overlaying order, "a region
identifier was added to a coded dag lﬁﬁ""@” regi ong Thajisieerder shown
in Fig. 10 conprises the 30 follow ng qie 91 ? g@ outer i nput
term nal 178, (b) region iden o182 (c) control
nmeans 186, (d) a switch 184, B5 (e) dg¢codi ng neans 148

13

2
FIG. 2(a)

/y g\

34 region "3’

30 region 2"

32 region ‘4"

I

FIG. 2(b)

f”
FIG. 2(c)




(f) overlaying means 190, (g) a franme nenory 192. The
rregion identifier selector 182 selects a region identifier froma
coded data inputted fromthe termnal 178 via a |line 1098. The control 5
means 186 receives an outer input signal via a line 1102 as well as the
regi on identifier via a line 1100, and produces a control signal for
controlling the swtch 184 A renpte control or a keyboard is used as
a source of the outer in tlc 84 is controlled by
the control signal, and whe Pitid éh%ﬁﬁ'valu@ I§§f4 |s4c§l osed, the picture
data is fed into decodi ng mdans !ﬁﬁ&$lﬁdegWﬂ“€h dcodes the picture data
according to the overlaying order, ef eby ormng a reconstructed
region in each |ayer, and a plcture S reconstructed in t he region.
The reproduced picture is s: Rganeans 190, and an overlaid
d #480 the overlaying neans

pi cture supplied fromthe f
15 190. The reproduction p| uﬁ”ﬂ ony0 the overlaid picture to

produce a new overl ai d Lgé=g ' pdn stored in the frame
menory 192. There are at Ieast t p control nethods for the switch 184.
When an i nput signal transmittedyia the line 1102 agrees with the

a g ~

the input signal via the I|i +462 erer-ce h the region identifier,
the switch 184 is opened; in this case, the

region identifier via the Ifn . 00 e SWMjcC 84 is closed; in this
case, only a designated re '|5ﬁ"1<)§>'2dy]o‘ﬂ€€ ataw hs%n the contrary, when

FIG. 3



designated region only is not reconstructed. As such, a region can be

Sel ectively decoded and reconstructed. Fig. 11 is a block
diagramof a third digital picture decoder of the 25 present invention.
The third decoder decodes and reproduces an ori gi nal pi cture which was
. divided into plural regions having an arbitrary shape, wherei n each
region being allotted with an overlaying order is decoded according to
the overlaying order, and a regi igientifier is added to a coded dat a
of each region. The third deeod cOnipri ses the foll owing el enents: 30

(a) an outer input term nal (b) region identifier selector 198,
(c) skipped region detec ) decodi ng neans 202, (e)
overl ayi ng means 204, 35] (f) ry 208.
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The identifier selector 198 selects a region identifier froma coded data
rnputted. The selected region identifier is sent via a line 1100 to the

ski pped regi on detector 200, where a skipped region is detected by
usi ng the region identifier, and a detection control signal is
produced. The decoding neans 5 receives the detection control signal and a
pi cture data, and outputs a past reconstructed regi on having the sane

region ide
reconstructea
in the decodi

fier that of the skipped region (the previously

¥ egipn has en stored in the frane p ITTOr por at ed
d\% a&kl&p regi on®s gd. The

rding to the

decodi ng neans ruey g pi ct ure ds

over |l ayi ng_or defy |t hen constructe each

| ayer, and Jus)l pi dengt ruct ed

regi on. Th& juced to pafgs 204, and an
overlaid pict uppl e e to the
over | ayi ng 04. The reproducfion}pict ' 0 offto the
overlaid X% reto produce§§ new oyer | ai 'uture mhlch is then stored
in the frang menory 208 “(brab Btdze [skipped regi g et ector 200
conpri ses: regi ster, Jc-2 u

ter. The Rditracter stores
fier of the Js ‘?%n of the oy processed
Fgbtracter finds g ; [

'-d fromthe ident] f]e~ $ellesi qr

the region i
region, and tH§
identifier inp
identifier
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greater than a specified
-exi st s.

at an interval of on

i nstance, assune t hat the past

register is: prev_id, the present 25 region identifier is:
current _id - prev_id > 1, then the

this equation: prev_id +
(current _id - prev_id) -
si gnal encoded by the abqg

threshold, it

is determned that a skipped region
When the region identifiers are denoted with consecutive integers

e, the specified threshold is 1 (one.) For

1, prerv_id + 79 2, .

1 =current _id 1
ve net hods can he stored

region identifier stored in the

current _id, and

ski pped regi on can be detected by

prev_id +
The digital picture
{n various types of

storage nedi a, such as

- ROM DVD, FD, et

and 30 d

pcoded wel | as
134,

rreproduced by thgyglecodi qg nmet hods describ above. I nd i al
Applicability \a 1008 |In a video conferegpe, vi@bbo t ¢l ephopé, storage
medi a i ncluding a SrsrETTTTTt T pr esent
invention realizes a nethod of 35 conpressiﬁﬁ, encodi ng}y decoding a
pi cture, an apparatus usijng the sanme, and
121 1064
1006
3——>
122 Comparator
Z, 1010 P
o >
\126

FIG. 6



15 a storage nedia using the sane. The nethod can reduce a data quantity
to be transmtted or stored, and reproduce selectively one of the objects

tonstituting a picture.

CLAI M5 1. (anmended) A nethod of encoding a digital picture
dat a conprising the steps of: 5 (a) dividing a picture
ata into a urali of regions having an arbitrary shape,
dat t I lit fr h bi t h
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(*b) allotting said plurality of regions a plurality of |ayers

speci fyi ng an overl ayi ng order, (c) encoding each of said
regi ons according to the overlaying 10 order, wherei n an
adj acent part of a shape of an objective region to an upper region is
nodi fi ed before encodi ng the objective region. 2.

(del eted) 15 3. (del eted) 4. (anended) The
met hod of encoding a digital picture data as defined in daim1l,

color difference signal, and 20 a shape

wherein a | um nance si gnaks
ed acgprding to the defined overl ayi ng

signal are conpressed and enc

order. 5. (delpted) S 6. (anended) The
met hod of encoding a digital pjcturevfata as 25 defined in daiml,
wherein the shape of said obj ' ' i s encoded after t he

sai d obj ect]ve region to the upper region is

adj acent part of the shape of
encoded datp is mnim zed.

nodi fi ed so that an anount of
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7. (anmended) The nmethod of encoding a digital picture data as 30 defined
tn Caiml, 4, or 6 wherein the overlaying order is allotted to the
l ayers dependi ng on a distance froma center of said picture to a center of

gravity of each region. 8. The method of encoding a
digital picture data as defined in 7, wherein the overlaying order is
allotted to the layers so that a region havi ng a
near est di stance between the center of gravitysthereof and the center
of said picture is an $peg nost region. = 9. A
digital picture encoding par at us conpri si ng; :
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5 (a)
di vi si on neans,

det erm nati on means,
wher ei n, 10
said region division
of regions having an

an input termnal, (b) region
(c) region overlaying order

and (d) encoding neans,
said input termnal receives a picture,
means di vides the picture into a plurality

arbitrary sEape, and outputs a division nap,

sai d region overlaying order det Bhat i ©h neans receives sai d
di vision map, and allots a plurafity-of Fayers to said plurality of regions

15 specifying an overlaying ordgr,
encodi ng neans encodes a | um nang .
signal, and a shape signhal of& safjd regions
overlaying order after changﬁhg\an adj acent
region to an upper region. 20

pi cture encodi ng apparatus conprg si ng;

t er m nal

(b) regi
(c) region overlaying order detefm natio E%a
a region selector, and _

sai d
col or di fference
ccording to said
art of a shape of an objective
oN 10. A digital
2 (a) an input
vi si on neans,
, 25 (d)
(e) encodi ng neans,
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wher ei n, said input termnal receives a picture,
gai d region division neans divides the picture into a 30 plurality of
regions having an arbitrary shape, and outputs a division map,

said region overlaying order determ nati on neans receives sai d
division map, and allots a plurality of layers to said plurality of regions
speci fying an overl ayi ng order, sai d region

sel ector receives said picture sz§saidcdivision [err] and outputs a

| umi nance signal, color differerfce aignat and a shape
of a corresponding region accordqing to t{e overl aying order,
sai d encodi ng neans recei ves and e | um nance signal, color
difference signal, and shapg,signal outputtled from said region
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11. The digital picture encoding apparatus as

9 or Claim10, wherein a shape of an objective region
an adj acent part of the shape of said objective
r priority region i% nodified so that an anount of

. I nimzed. 10 12. (amended) In the nethod of
encodlnq a_digithl picture conprising the steps of:

di vi di ngngodidcintiepentdbatly tRe 2nRbdsd Idaty Wuldené %ﬁﬁrd‘?ﬁﬁg@%&lﬁme In
arbitrary sha ura Ity regi ons

a plurality® oxlex %@cg@hemwﬁ]@w@@ght@gni g ce&ures are
(] o e, 7 e et st s oo g

obj ot ve O hsime tbab 4, Aand of 3 cignoh borAH beiStete e Bdasgh fostons

i dentifi®r belongded dxe aegidn, codenotiabcbath segitmaf Aaaodrelaglonnmble which
LB T o ARl SRR P ) AR5, SRR B Db, .
t he ov tim@yo ag toidentify2he neighboring regions.

On the other hand, when a specified region is requested to reproduce
selectively, a shape in the adjacent region to the specified region must be

10 reproduced, otherwise the shape of the specified region cannot be reproduce,
for the shape-difference is encoded as mentioned above.

In order to address the above problem, the present invention provides
the following coding method: first, divide an inputted picture into plural
regions having an arbitrary shape, then allot each region a layering number

15 specified in the overlaying order, and finally, a compression encoding method
is applied to a luminance signal, color difference signal, and shape signal in
each region according to this overlaying order, where the overlaying order
indicates relative order among the layers which are supposed to pile up
following this order for completing the picture. A part of a region of the lower

20 layer is concealed by the regions upper than this region. The upper most
region is not concealed at all. Preferably, the region allotted with the highest
order is encoded first, and other region follows the downward order, or the
region allotted with the lowest order first, and then others follow in the
upward ordex.

25 Before encoding a shape of an objective region, an adjacent part of the
shape to its upper region must be modified. Preferably, the adjacent part of

" the shape is modified so that an amount of encoded data is minimized.

How to determine the overlaying order is as follows: first, find the
center of gravity of each region, then allot the overlaying order to each region

30 depending on a distance from the picture center. Preferably, the region
having the center of gravity nearest to the picture center is allotted with the
highest order.

——— The above method is embodied with a digital picture encoder which
comprises, (a) an input terminal, (b) region division means, (c) region

35 overlaying order determination means, and (d) encoding means. The

- isibediment is detailed as follows: '
1) divide a picture into plural regions having an arbitrary shape by




14. A digital—picture decodi ng apparatus which decodes -a-pieture.. .. data

encoded t hrough the steps of; (a) dig¥mgli icture data
into a plurality of regions having an arbitrar mﬂ ﬂ E, ﬂﬁm’”m
(b) allotting said _plurality of regions &plurality i

speci fyi'ng an overl ayi ng order, (c) encoding each of said
regions according to the overl ayi ng or der, sai d decoder
conprising; 35 (1) an o h@ut term nal,

(2) decodi ng neans, l‘%% overl ayi ng nmeans, and

1. (amended) A method of encoding a digital picture data
comprising the steps of: |
5 (a) dividing a picture data into a plurality of regions having an
arbitrary shape, ' _
(b) allotting said plurality of regions a plurality of layers
specifying an overlaying order,
| (c) encoding each of said regions according to the overlaying
10  order,
wherein an adjacent part of a shape of an objective region to an
upper region is modified before encoding the objective region.

2. (deleted)
15
3. (deleted)

4. (amended) The method of encoding a digital picture data as
defined in Claim 1, wherein a luminance signal, a color difference signal, and
20 a shape signal are compressed and encoded according to the defined

overlaying order.
5. (deleted)

6. (amended) The method of encoding a digital picture data as

20 defined in Claim 1, wherein the shape of said objective region is encoded after

the adjacent part of the shape of said objective region to the upper region is
modified so that an amount of encoded data is minimized.

7. (amended) The method of encoding a digital picture data as

30 defined in Claim 1, 4, or 6 wherein the overlaying order is allotted to the

layers depending on a distance from a center of said picture to a center of
gravity of each region.

8. The method of encoding a digital picture data as defined in
REMCEMERT oH e 7, wherein the overlaying order is allotted to the layers so that a region

e |




_(4) a frame nenory, wher ei n; ~._._said outer

| nput tetmnat—receives—said picture data encode

decodi ng neans decodes—sai¢d picture data accordi ;mum’miﬂn”m”m erl ayl ng
order, thereby formng a reconstructed ridgi on, ﬂal d
overIaylng means receives a reproduced picture and an overtaid picture
supplied fromsaid franme nenory, and overlays both the 10 pictures to

produce a NeWiRY AMdirdstPdisiai@ betdéen the center of grawtzéhh@r&{ tHedner
stores said _new overlajd picture. The digital picture -

decodi ng a;?é'é Dicture A1 HBRET Mast xpsiony wherein; all the regions
constituting one frame are overlaid, then said 15 overlaid pi cture stored
in said frane nenory_ are outputted and finally, said . frame nmenory is
set at 0 (zero.) 9. A digital picturegencoding apparatugicgmnmsiBeet ur e decodi ng
appar at gs which anﬂ‘i‘ﬁ?%ﬁnﬁxél' cture data encoded through the steps
of ; 20 (zl? dividing a picture data into a plurality of

regi ons having an regiopdiyissep means, (b) allotting said

plurality of regions Qc)plrb%ﬁh'&%rmgxﬁéﬁf Sr eterm?ﬁ’ﬁ’ﬁbﬁ!ﬁékﬁlsa%nﬂve” ayi ng

order, encodi sald regions according to the
over | ay| ng (d.) enCOdlng means,
wherein,
10 said input terminal receives a picture,

said region division means divides the picture into a
plurality of regions having an arbitrary shape, and outputs a division map,

said region overlaying order determination means receives
said division map, and allots a plurality of layers to said plurality of regions

15 specifying an overlaying order,

said encoding means encodes a luminance signal, a color
difference signal, and a shape signal of said regions according to said
overlaying order after changing an adjacent part of a shape of an objective
region to an upper region.

20
10. A digital picture encoding apparatus comprising;
(a) an input terminal,
(b) region division means,
(¢) region overlaying order determination means,
25 (d) aregion selector, and

(e¢) encoding means,
wherein,
said input terminal receives a picture,
said region division means divides the picture into a
30  plurality of regions having an arbitrary shape, and outputs a division map,
said region overlaging order determination means receives
said division map, and allots a plurality of layers to said plurality of regions

specifying an overlaying order,
said region selector receives said picture and said division

M ACWd outputs a Juminance signal, color difference signal and a shape

24MAR B98 | “
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an out er t termnal, 30 (2) | ect or,

ARRR B8 (4) d8switch, ' GRERHEEEEY (5)
(6) overlaying nmeans, and 35
Y, wher ei n;

of & (BrPdp ohBHE ¥&5ion Helordifik {6 Bhé Bbérlaying order,

said encoding means receives and encodes the luminance

iy SR

nwcowm

signal, color difference signal, and shape signal outputted from said region
selector.

5 11. The digital picture encoding apparatus as defined in Claim 9
or Claim 10, wherein a shape of an objective region is encoded after an
adjacent part of the shape of said objective region to an upper priority region
is modified so that an amount of encoded data is minimized.

10 12. (amended) In the method of encoding a digital picture
comprising the steps of:
(a) dividing a picture data into a plurality of regions having an
arbitrary shape, |
(b) allotting said plurality of regions a plurality of layers
15 specifying an overlaying order, and
‘ () encoding each of said regions according to the overlaying
order,
wherein, an objective region is encoded after an adjacent part of the objective
region to an upper region is modified, and a region identifier is added to a
20 coded data of each of said regions.

13. The method of encoding a digital picture as defined in Claim 12,
wherein said region identifier is denoted with a serial number according to the

overlaying order.
25
14. A digital picture decoding apparatus which decodes a picture
data encoded through the steps of;
(a) dividing a picture data into a plurality of regions having an
arbitrary shape,
30 (b) allotting said plurality of regions a plurality of layers
specifying an overlaying order,
(© encoding each of said regions according to the overlaying
order,
said decoder comprising; |
35 (1) an outer input terminal, ;




fel ector selects said region identifier; — — —

S receives outer input signal and ' '
roduces a control signal controll iﬂa HHEmMH “I
ol l ed by said control nm#fns cl oseS\l0¢ M *

'  ¢ sai d decodi ng neans, sai d decodi ng neans

5 re data according to the overl ayi ng order, thereby
uct el ns sai d overl ayi ng rreans
oduced picture _%m an’ overlaid picture supplied from
, an )oméenl@v;mguneam;fandne pi ctures to produce a new

overlaid picture, id frame nenory stores said new .
overlaid picture. 15(4) a frame memﬁf, (anended) A digital picture decoding

appar atus which whezetitles a pi cture data encoded through the steps of;

gi?%)i '? Ir \z;irﬁi ggagel,m “ Ugﬁ&i@&@ﬁﬂﬁ&t &%%%F%%Y%\%égﬁnﬁﬁtﬁgwg?d’r egi ons
a plurality of |ayer Saihdeegding ipeans decedasr $aidi pigtareddata according to the

di é?ﬂ&ﬁn f o % Nal=Te Tl | | ayi ng or der,
g?\él Sneett Ney %ox?. ’@8@%@%&%@%@%@{@a coded data of each

of said regi on, said overlaying means receives a reproduced picture and an
overlaid picture supplied from said frame memory, and overlays both the

10 pictures to produce a new overlaid picture, and
said frame memory stores said new overlaid picture.

15. The digital picture decoding apparatus as defined in Claim 14,

wherein; all the regions constituting one frame are overlaid, then said

15 overlaid picture stored in said frame memory are outputted, and finally, said
frame memory is set at 0 (zero.)

16. (amended) A digital picture decoding apparatus which
decodes a picture data encoded through the steps of:
20 (a) dividing a picture data into a plurality of regions having an
arbitrary shape,
() allotting said plurality of regions a plurality of layers
specifying an overlaying order,
(c) encoding each of said regions according to the overlaying
25  order, and
(d) adding a region identifier to a coded data of each of said
region,
said decoder comprising;
(1) an outer input terminal,
30 (2) an identifier selector, S
(3) control means,
(@) a switch, o
(5) decoding means, "
(6) overlaying means, and
35 (7) aframe memory, Rt




25 . sai d ,decoder conpri sing; ~--(1) -an outer input

it

i3t e
@Mﬁﬂ B!
~overl aying

heigel, MAR 1990

(2) an identifier sel (3)
o?. ection means, ﬁMﬁﬂuug "ruﬂins, 30
dans, and 20 (6) a L ) _
:, said outer input termnal receives said picture
| said identifier selector selects said region
T erT S5 wherein; Sai d ski pped region detection neans detects a
: §ski pped _reqlon.hw ) . . . o _ 21
g sai d region i deid opder inpyd texminalyregeiyes said pistermdatd, si gnal ,

said identifier selector selects said region identifier,

said control means receives outer input signal and said region
o identifier, and produces a control signal controlling said switch,
said switch controlled by said control means closes to input said
picture data into said decoding means,
said decoding means decodes said picture data according to the
overlaying order, thereby forming a reconstructed region,

10 said overlaying means receives a reproduced picture and an
overlaid picture supplied from said frame memory, and overlays both of the
pictures to produce a new overlaid picture,

said frame memory stores said new overlaid picture.

15 17. (amended) A digital picture decoding apparatus which
decodes a picture data encoded through the steps of:
(@) dividing a picture data into a plurality of regions having an
arbitrary shape,
(b) allotting said plurality of regions a plurality of layers
20 specifying an overlaying order,
(¢} encoding each of said regions according to the overlaying
order, and
(d) adding a region identifier to a coded data of each of said
region,
25 said decoder comprising;
(1) an outer input terminal,
(2) an identifier selector,

(3) skipped region detection means;
(4) decoding means,
30 (6) overlaying means, and

(6) aframe memory,
wherein;
said outer input terminal receives said picture data,
said identifier selector selects said region identifier,
35 said skipped region detection means detects a skipped region by



sSai d decodi ng neans receives said detection control signal and -~

said picture data, and outputs a previously reconstru g t he
sane regi on i denttfTerthat of the skipped region vvhe um ﬂEmEWE% nis
5 detected, and decodes to output said ﬁicture data there

reconstructed regi on when the skipped region is not detected,
sai d overlaying neans.raceiyes a reproduced picture and an

overlaid pi ﬁsmgesasa&egioﬁdrd%mme&aaﬁdBhws@wnoﬁr&nmrsigweﬁ bot h of t he
pi ctures to produce a Ii\a@ov(ﬁpl ald picturg, é) sai fr
menory stores sai d né@dbo@ese gg}iegpﬁrl;@celves said detection control g

di gi tal pi cisidepiaeridne, aﬁﬂﬁbﬁﬁpi&saé pg@\flbﬁ tdtofbEudted’ reglon having the
wher ei n; sai d_ skip gi an de ectror]}1 adﬂl

conpri ses: Samejpegion identifier that g )tﬁ sixé@)g((f gegiopnwhen a skipped region is

(b) a suptrgefeeted, and decodes to output séﬁ(ﬂe??dtﬁre S@ath THEFLIC €BFming Ghed
di fference bet vveencmf{egr on | er (ie&ed fromsaid region

sel ect or an¥eAnSEYY ¥%ﬁ?|“fh@=t}5ﬁ%kl@ﬂe r;’eg10n1snot pefelegi st er, and

determ nes that a skisRREGvesidl Eﬁibﬁﬁ§ Mo8Fveshg fBﬂrBaﬁéélP%mture%n dS an
greater than a predetermn&lﬁg eshol d) A

men
met hod of devesdaidypictyre sup tf@nmae@ frame memory, and overlays bogtﬁ ed
through t hepgd@Rss #fproduce a new overlaid picture,

10 said frame memory stores said new overlaid picture.

18. The digital picture decoding apparatus as defined in Claim 17
wherein; |
said skipped region detection means comprises:

15 (a) aregister, and
(b) a subtracter,
wherein, said subtracter finds a difference between a region
identifier inputted from said region selector and a region identifier stored in
said register, and determines that a skipped region exists when the difference
20  is greater than a predetermined threshold.

19. (amended) A method of decoriing a picture data which is
encoded through the steps of;
(a) dividing a picture data into a plurality of regions having an
25  arbitrary shape,
(b) allotting said plurality of regions a plurality of layers
specifying an overlaying order, and _
{c) encoding each of said regions according to the overlaying
order,
30 said method of decoding a picture data comprising the steps of;
(1) decoding said picture data according to said overlaying order,
thereby forming a reconstructed region,
(2) storing said decoded picture data in the reconstructed region
into a frame memeory as an overlaid picture,

RE’LAC@@ENT SHEE{“ (3) inputting a reproduced picture and an overlaid picture
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(a) dividing a picture data into a plurality of regl havi ng an 25
arbitrary shape, (b) allotti MB@" “ﬂ i!m'bof
regions a plurality of layers speci fyi ng ) er, and
(c) encoding each of said regions accordi2dg to the overl aying *

order, 30 said nethod of decoding a picture data conprising
the steps of; (1) decoding said picture data according

to said oveghayhéd fidtlehe frame memory) @@ RiF A ¢ fo%‘&ﬁﬂ%ﬁé’&&-@ AndEFHeON:

(2) storing sald decoded picture data in _the reconstructed region
into a franBverlashpicheree nrednrernew everlaid papureygmd i ng a reproduced

picture and an overlafg BiotdY the new overlaid picture into said frame memory.

) 20. (amended) A storage media storing a program of encoding a
digital picture data through the steps of;
(a) dividing a picture data into a plurality of regions having an
arbitrary shape,
(b) allotting said plurality of regions a plurality of layers
10 specifying an overlaying order, and
(c) encoding each of said regions according to the overlaying
order after changing an adjacent part of a shape of an objective region to an
upper region of the objective region.

15 21. (added) A storage media storing a program of decoding and
reproducing a picture data which was encoded through the steps of;
(a) dividing a picture data into a plurality of regions having an
arbitrary shape,
(b) allotting said plurality of regions a plurality of layers
20 specifying an overlaying order, and
(c) encoding each of said regions according to the overlaying
order,
wherein, said picture data encoded is decoded according to the overlaying
order whereby a reconstructed region is formed, a reproduced picture and the
25  overlaid picture are inputted, and both of the pictures are overlaid to produce
a new overlaid picture.
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the digital picture. . More particularly, the present invention relates to the
encoding/decoding method when the picture is divided into a plurality of
regions, and the apparatus using the same method.

Background Axrt

In order to transmit or store a digital picture with a high efficiency, it is
necessary to encode an original picture for compressing. Various methods
and apparatuses of picture encoding for compression have been developed and
commercialized extensively in the market, such as a method using discrete
cosine transform (DCT), a method using a sub-band transform, and
apparatuses employing these methods. Picture encoding compression
methods according to ISO Standard, such as H.261, MPEG 1 and MPEG 2, axe
adopted in video telephones, video-conference, storage media of CD-ROM, and
broadcasting systems.

The above encoding compression methods handle each picture as one
frame, and process the entire one frame as a unit. Recently, another
method is employed in order to improve a coding efficiency, i.e. a method of
dividing a picture into plural regions depending on the content of the picture,
and encoding each region. This picture encoding method which employs a
region-partitioning-system is laid open as unexamined Japanese patent
application publications, No. H02-279080 and H07-038896. When a picture
1s divided into plural regions, a shape in addition to a luminance signal and a
color difference signal in a region must be encoded. A chain coding method is
well known as one of the shape coding methods.

Disclosure of the Invention
In dividing a picture into plural regions, the adjacent regions have the
same shape of borders with each other, accordingly, if a shape of each region is
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mheréin, sai d pi‘cture data encoded is decoded according to the overlaying
order whereby a reconstructed regi-on is formed, a reproduced picture and
the 25 overlaid picture are inputted, and both of the pictures are

overlaid to produce a new overlaid picture. 30 30 35
23
METHOD OF CODING AND DECODING DIGITAL PICTURE, AND APPARATUS
THEREOF
ABSTRACT

A method of encoding & decoding a digital picture, an apparatus using
the same method, and a storage media using the same are provided. The
method can encode efficiently each of divided regions having an arbitrary

o shape, and at the same time, reproduce a region selectively. The digital
picture encoding apparatus comprises an input terminal, region division
means, region overlaying order determination means, and encoding means.
The region division means divides the picture into plural regions having an
arbitrary shape, and produces a division map. The region overlaying order

&ws10 determination means receives the division map, and determines the
overlaying order of each region according to a predetermined method. Then,
the encoding means encodes a luminance signal, a color difference signal and
a shape signal of each region according to the overlaying order. Before
encoding an objective region, an adjacent part of the shape of the objective
15 region to the upper priority region is changed so that an amount of coded data
is minimized. . -
(Fig. 1)
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