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' SPECIFICATION

DIGITAL IMAGE ENCODING AND DECODING METHOD |
AND DIGITAL IMAGE ENCODING AND DECODING DEVICE
USING THE SAME

Field of the Engmeenng
The present mventmn relates to methods of encod.mg and decoding a

digital picture data for storing or- transm_1ttmg thereof, more specifically, a

‘method of encoding and decoding the motion information ‘producing

predicted pictures, and a method of producing an accurate predicted picture,

and an apparatus using the ‘same methods.

Background Art

Data compression (—encodmg) is requu'ed for efﬁc1ent storing and

: transmlttmg ofa d1g1tal picture.

Several methods of encodmg are avaﬂable as pnor arts such as
“dascrete cosme transform (DCT) 1nclud1ng JPEG and MPEG, and other

wave-form encoding methods such as “subband”, “wavelet’ “ﬁ'actal” and the’

'like._ Further, in order to remove redundant s1gnals between p1ctures, a

pred.lctmn method between pictures is employed and then the d1fferent;a1 |
s1gnal is encoded by’ wave-form encodmg method. |
LA method of MPEG based on DCT using motlon compensatlon is

descnbed here. First, resolve an mput p1cture mto macro blocks of 16X 16.

: blocks of 8 X8 undergo DCT and then are quantized. This process is called

“Intra-ﬁ'ame cod.mg Motion detectlon means mcludmg a block matchmg '
method detects a pred1ct1on macro block havmg the least errors on a target

macro block from a frame which is time sequentially adJomed Based on the
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detected motion, an optimal predicted block is obtained by performing motion

compensation of the previous pictures. A signal indicating a predicted macro

_block havmg the least errors is a motion vector. Next, a difference betw'een

the target block and its correspondmg predicted block is found then the
difference undergoes DCT, and the obtained DCT coefficients are quantized,
which is transmitted or stored together W1th mot1on information. This
process is called “Inter-frame cod1ng

At the data receivmg s1de first the quantized DCT coefficients are

decoded into the original d1fferent1a1 s1gnals next, a predicted block is

restored based on the motion vector, then, the differential signal is added to

the predicted block, and finally, the picture is reproduced.

A predicted picture is formed in a block by block bas1s, however, an'
entire picture sometlmes moves by panning or zooming, in this case, the entire
picture undergoes | motion compensation. The motion compensation or a
predicted picture formati_on involves not only a simple parallel translation but
also other deformations such as enlargement, reduction and rotation.

‘The following equations (1) - (4) express movement and deformation,

where (x, y) represents a coordinates of a pixel, and (u, v) represents a

~ transformed coordinates which also expresses a motion vector at x, y).
20 .

Other variables are the transformation parameters which indicate a

- movement or a deformation.

(V) =(x+e, y+t).....'.(i)

(wv)=(@x+te, dy+f) ...... 2 o
(W v)=(ax+by+te, cx+dy+H.....d)

(u, V)=(gx2+pxy+!3' +ax+by+e, hx*+ oy + sy’ +cx+dy +1)..
_ Equation (3) is so called the Afﬁne transform, and this Affine transform

is described here as an exa_mple. The parameters of the Afﬁne transform are

found through the following steps:

First, resolve a picture into a plurality of blocks, e. g 2 X2,4X4, 8X8,
etc ‘then ﬁnd a motion vector of each block through block matchmg method
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Next, select at least three most reliable motion vectors from the detected

motion vectors. Substitute these three Vec_tors to equation (3) and solve the -

'six simultaneous equations to find the Affine parameters. In general,

errors decrease at the greater number of selected motion vectors, and the

Affine parameters are found by the least squares method. The Affine

- parameters thus obtained are utilized to form a predicted pi_cture; The Affine

parameters shall be transmitted to the data receiving side for producing the
1dent1ca1 predicted p1cture |
However, when a conventlonal inter-frame codmg is used a. target

picture and ‘a reference picture- should be of the same size, and the

 conventional inter-frame coding method is not well pre_pared for dealing with

pictures of dlﬁ'erent sizes. _ _ . _

‘Size vanat1ons of adjoining two pictures largely depend on motlons of
an .obJect in these pictures. For mstance, when a person standmg with his
arms down (F1g TA) raises the arms,'the size of the rectangle enclosing the
persbn changes (Fig. 7B.) When an encoding efficiency is considered, the
target pict_ure and reference picture should be transforxhed into the same
coordinates space in order to de'crease a coded qnantity of the motion v_ectors.
Also, the arrangement of macro blocks resolved from a picture varies
depending on the picture size variation. For instance, when the image

changes from Fig. 7A to Fig. 7B, a macro block 701 is resolved into_ macro

- blocks 703 and 704, which are subsequently compressed. Due to this

' compression, a vertical distortion resulting from the quantization appears on

the person’s face in the reprcdu'ced picture (Fig. 7B), whereby a visual pictnre

-quality is degraded.

Because the Affine transform requ1res high accuracy, the Affine
parameters (a, b ¢, d, e, £, etc.) are, in general, real numbers having numbers
of dec1ma1 places A considerable amount of bits are needed to transmit
parameters at h1gh accuracy. In a conventmnal way, the Affine parameters

are quant1zed and transmltted as fixed length codes or vanable length codes |
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whlch lowers the accuracy of the parameters and thus the thhly accurate

Affine transform cannot be reahzed As a result, a desirable predicted

picture cannot be produced. | _

. As the equations (1) - (4 'eXpress, -the number of transformation
parameters ranges from 2 to 10 or more. 'When a transformation parameter
is trans’mitted With a prep'ared 'nnmber of bits enough for_ maximum numbers

of parameters, a problem occurs, i.e., redundant bits are to be transmitted.

- Disclosure of the Inventlon

. The present invention aims to, ﬁrstly, provide an encoder and a decoder

of a digital picture data for transmitting non-lnteger transformation

parameters of long number of digits, such as the Affine transform, at high
accuracy for less amount of coded data. _In order to achieve the above:
objective, a predicted. pictnre encoder comprising the following elements is
prepared -

(a) plcture compression means for _encoding an input picture and
compressing the data,

(b) coordinates transform means for outputting a coordinates data

- which is obtained by decoding the compressed data and transforming the

decoded data into a coordinates system,
(c) ‘transformation parameter " producing means for  producing |
transformatlon parameters from the coordinates data,, | :
(d) predicted picture producmg means for producing a predlcted '
picture from the input plcture by the transformatlon parameters and

(e) transmission means for transmlttmg the compressed p1cture and

the coordinates data

Also a digital p1cture decoder compnsmg the followmg elements is
prepared '
4] vanable length decodmg means for decodmg an 1nput compressed

p1cture data and an input coordinates data
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(2 transformation parameter producing means for producing

transformatlon parameters from the decoded coordinates data,

(h) predicted picture producmg means for producmg a predicted
picture data using the transformatlon parameters

(1) addition means for producing a decoded picture by adding the
predlcted picture and the compressed piecture data.

" To be more specific, the transformatmn parameter producing means of

the above digital encoder and decoder _produces the t'ransforma_tlon

parameters using “N” (a natural number) pieces of pixels coordinates-points- '
and the corresponding “N” pieces of transformed cOordiriates—point obtained

by applying a predetermined linear polynomial function to the N pieces of

. pixels coordinates-points._ Further, th_e transformation parameter producing

means of the above digital encoder and decoder :outputs transformation
parameters pro_duced through the following steps: first, input target pictures

having different sizes and numbered “1” through “N”, second, set a common

" spatial coordinates for the above target pictures, third, compress the target

pictures to produce compressed pictures thereof, then, decode the compressed

pictures and transform them into the common spatial coordinates, next;

produce expanded (decompressed) pictures thereof and store them, and at the

same time, transform the expanded pictures into the common sp_atial_ _

coordinates. -

.The present invention aims to, secondly, p_rovide a digital picture

“encoder and decoder. To be more specific, when pictures of different sizes are

_encoded to form a predicted picture, the target picture and reference picture

are transformed into the same coordinates space, and the coordinates data

'thereof is transmitted, thereby increasing accuracy of detecting a motion and’

at the same time, reducing the amount of coded quantity for improving picture '
quality._

In order to achieve the above objective, the predicted picture encoder
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according to the present 'invention performs the following steps: first, in;")ut

'target pictures having different sizes and numbered “1” through “N”, second

set a common space coordn}ates for the above target pictures, third, compress
the target pictures to produce cor_npresse_d pictures thereof, then, ‘decode the
coinpressed pictures and transform them into the common spatial coordinates,

next; produce expanded pictures thereof and store them, and at the same time,

" transform the expanded pictures into the common spatial ooordhrates, thereby
~ producing a first off-set signal (coordinates data), then encode this off-set

 signal, and transmit it together w1th the first compressed p1cture

The predlcted picture encoder according to the present invention

- further performs the following steps with regard to the “n”th (n=2, 3 .N)

“target picture after the above steps: first, transform the target p1cture into

the common spatial _coordinatee, second, produce a predicted prcture by |
referring to an expanded picture of the (n-1)th picture third, produce a

&9

diﬂ'erential picture between the “n”th target picture and the predlcted picture,
e.nd then compress it to encode, thereby forming the “n”th compressed picture,
then, decode the “n”th compressed pictnre next, transfornr it into the common
spati_al coordinates to produce the “ n"th expanded picture, and store 1t at the

same time, encode the “n”th off-set s1gnal (coord.mates data) wh.rch is produced

by transformation the “n”th target picture into the common space coordinates,

' ﬁnally transmit 1t together with the n”th compressed picture.

The predlcted picture decoder of the present invention cbmprises the
following elements: input termi'nal', data analyzer (parser), decoder, adder', _
coordinates transformer, 'motion' compensator and frame mernorjr. The
predicted picture decoder of the present invention performs the follo'wing
steps: first, input compressed picture data to the input .term'rnal, the -

compressed picture data being numbered from 1 to N inCludin'g' the “n”th off-

* set signal which is produced by e‘n_coding the target pictures having respective

different sizes and being'numbered 1toN, and tra.n'sforming the “n”th (n=1, 2,

8, . . . N) target picture into the common spatial coo‘rdinat.es_, second, analyze
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the first compressed:picture data, and output' the first compressed picture _'

: signal together with the first off-set signal, then input the first compressed

picture signal to the decoder to decode it to the first reproduced picture and
then, the first reproduced picture undergoes the coordmates transformer
using the first off-set signal, and store the transformed ﬁrst reproduced
picture in the frame memory. With regard to the “nth n=2, 3,4, ....N)
compressed picture data, first, analyze the “n”th compressed picture data in
the data analyzer, second, output the “n"th compressed picture s1gna1 the -
“n"th oﬁ'-set signal and the “ ”th ,motion signal, third, 1nput the “ n’th
compressed picture signal to the decoder to decode it into the “n”th expanded |
diﬂ'erential picture, next, input the “n”th oﬁ'-set s1gna1 and “n”th motion s1gnal
to the motion compensator, then obtain the “n”th pred.icted p1cture from the

n-1”th reproduced picture stored in the frame memory based on the “n"th off-

; set s1gna1 and “n”th motion signal, after that in the adder, add the “n”th

expanded dlfferentlal picture to the “n"th predicted p1cture to restore then
into the “n”th reproduced picture, and at the same time, the n”th reproduced
picture undergoes the coordinates transformer based on the “ ”th off-set

signal and is stored in the frame memory.

The present invention aims to, thirdly, provide a digital picture encoder

" and decoder which can accurately transmit the coordmates data including the

transformation parameters havmg the Afﬁne parameter for the Affine

transform, and can produce an accurate predicted picture.

A digital picture decoder according to the present invention comprises

_ the following elements: variable length decoder, differential picture expander, '

" adder, transformatlon parameter generator, predicted plcture generator and '

frame memory _ | _
The above digital picture decoder performs the following steps: first,
input data to the variable length decoder, second, separate a differential

picture data and transmit it to the differential picture expander, at the same
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time, separate the coordinates data and send it to the transformation

parameter generator, thirdly, in the differential picture expander, expand

differential picture data, and transmit it to the _adder, next, in the

- transformation parameter generator, produce the transformation parameters

from the lcoordinat'es data, and transmit it to the predicted picturel-genera-tor,
then, in the predicted picture'ge_nerato_r, produce the predict_ed picture using
the frensformation parameters and the picture input from the frame memory,
and transmit the predicte_d picture to the adder, where-'the predicted picture is
added to the expanded differenfial /picture, finally, produce _ the picture to

- output, at the same time, store the picture in the frame memory.

The above coordinates 'data_. represent _either one of the following cases:

(a) the co_o_rdirlates points of N pieces of pixels and the corresponding N
pieces of transformed. coordinates points obtained by applying the
predetermined linear polynomial function to the coordinates points of N pieees
of pixels, or ' _ o | | |

(b) a differential valu_e'between-the coordinates points of N pi_eces of pixels
and the"corr'eSponding N pieces of transformed coordinates points obtained
by applying the predetermined hnear polynom1al to the coordinates points of
the N p1eces of p1xels or ' _

(¢) N pieces of transformed coordinates points obtamed by applymg a
predetermined linear polynom1a1 to predetermmed N pieces for each of the'
coordinates points, or

(<)) dlﬂ'erentlal values between the N pieces of transformed ooordmates
points o_btamed by applying the predetermined linear polynomial function to
predetermined N pieces of coordinates point and predicted values. These
predicted values represent the predetermined N pieces coordinates points, or
N pieces transformed coordinates poi_nts of the previous frame. o

A digital picture encoder according to the present invention comprises '

“the followmg elements: transformatmn parameter estlmator predlcted' |

picture ‘generator, first adder, d1ﬁ'erent1a1 picture compressor dlﬂ'erentlal
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picture expander, second adder, frame memory and transm-itter.
The above digital picture encoder performs the following steps: first,

inpnt a digital picture, second, in the transformation parameter estimator,

- estimate each of the transformation parameters using the picture stored in

the frame memory and the digital picture, ‘third, input the estimated

transformation parameters together with the picture stored in the frame

.- memory to the predicted picture generator, next, produce a predicted picture

based on the estimated 'transformation parameters, then in the first adder,
find a difference between the digital picture and the'predicted picture, after
that, m the differential picture compressor, compress the difference -into
compressed differential data, then transmit the data to the__transmitte'r, at the
same time, in the differential picture expander, expand. the compressed :
differential data into an expanded diﬂ'erentiaI data, then, in the second adder,
the predicted picture is added to.the expanded differential data, next, store |
the added result' in the frame memory. To be more speciﬁ_c,'the coordinates
data is transmitted_ from the transformation parameter estimator to the
transmitter, and they _are trax_iSmitted together with  the compressed'
diﬂ'erential_data. | | | -

_ The above__coor_din_a_tes data comprises either one of the following cases:

- (a) the coordinates "points of N pieces of pixels and .the corresponding N-
pieces of transformed coordinates points obtained by applymg transfomratmn
using the transformation parameters or '

(®) the coordinates points of N p1eces of pixels as we]l as each of the

' differential values between the coordinates pomts of N p1eces of p1xels and the

N pleces of transformed coordmates points, or

() N pieces of coord.mates points transformed from each of ' the
predetermmed N pieces coord:lnates points of pixels, or

(d) each of the differential values between the N pieces of coordinates
points transformed from the predetermmed N pieces coordmates pomts of |

plxels, or



10

15

20

25

30

10

(e) each of the differential values between N pieces transformed

coordinates points and those of a previous frame.

A digital picture decoder according to the present invention compnses
the followmg elements variable length decoder differential picture expander ;-
adder, transformatmn parameter generator, predicted picture generator and
frame memory. | | : | |

The above digital plcture decoder performs the following steps first,
inpnt data to the vanal_)le length decoder, second, separate a differential -
picture data and .transmit it to the diﬁ'erential pictnre expander, at the same

time, 1nput the number of coordmates data together W1th the coordinates data

to the transformatlon parameter generator, thirdly, i in the differential p1cture o

expander, expand differential picture data, and transmit it to the adder, next,
in the transformation parameter generator, change transformation parameter
generation methods depending on the number of the transformation
parameters then, produce ' the transformation parameters from the
coordmates data, and transmit it to the predlcted picture generator then in
the pred:lcted picture generator, produce the predlcted plcture using the
transformatlon parameters and the picture 1nput from the frame memory, and
transmit the predicted plcture to the adder where the predicted picture is
added to the expanded dlﬂ'erentlal picture, finally, produce the. p1cture to
output, at the same, store the picture in the frame memory.

The above coordm_ates data represent either one of the following cases: '

(a) the coordinates points of N p_ieces of pixels and the corresponding N

pieces of transformed coordinates points obtained by transforming  the

coordinates points of N pieces of pixels by using the predetermined linear
polynomial function, or o )
(b) the coordinates points of N pieces of pixels and each of the differential

~ values between the coordinates points of N pieees' of pixels and the

- corresponding N pieces of transformed ceordinates points obtained by

transforming the coordinates points of N pieces of pixels by using the
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predetermmed hnear polynomial functlon or

:‘(c)the N p1eces of coordinates pomts transformed from the predetermlned
N pieces of coordinates pomts by the predetermmed linear polynom1a1 or

@) differential values between the coordmates points of N pixels and the '
coordinates pomts of N p1eces of pixels of the prev10us frame, and differential

values of the N pieces of transformed coordinates points obtained by the

predetermined- linear polYnom;ial and the N pieces transformed.coordinates
points in the previous frame or _ |

{(e) N pieces of coordmates pomts transformed from the predetermmed N
pieces coordinates points by the predetermmed linear polynom1a1 or

® dtfferentlal values between the N pieces of coordmates po1nts

transformed from the predetermmed N p1eces of coordmates pomts by the

' predetermmed linear polynomlal and the predetermmed N pieces coordinates

pomts, or _ . _

(2 d1fferent1a1 va.lues between the N p1eces of coordmates points
trans_formed from the predetermined N p1eces coordinates pomts by the -
predetermined linear polynomial and those in the previons frame. |

When the trans'formation parameters are transmitt’ed the

transformation parameters are multlphed by the plcture size, and then

quantlzed before the transformatmn parameter is encoded or an exponent of .

the maximum value of - transformat1on parameter is found, and the _

_parameters are normahzed by - the exponent then the normalized

transformatlon parameters together w1th the exponent are transmitted.

Bnef Description of the Drawings

Fig. lis a block diagram deplctmg a predlcted plcture encoder

"according to the present invention. . _ ‘

Fig. 2 is a first schematlc diagram depicting a coordmates transform
used in a first and a second exemplary embodiments of the present mve_ntlon.

-Fig.'. 3 is a bit stream depicting encoded picture data by a predicted
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picture - encoder used in the first exemplary embodlment of the present
mvent1on '

Fig. 4 is a second schemat1c d1agram dep1ct1ng coordinates transform
used in the first and second exemplary embod1ments

‘Fig. 5 is a block diagram depicting a pred.lcted p1cture decoder used in
the second exemplary embodiment of the present invention.

" Fig. 6 is a schematic dlagram dep1ct1ng a resolved p1cture in the ﬁrst

~and second exemplary embodlment

Fig. 7 is a schematrc d1agram depicting a picture resolved by a

conventmnal method

‘Fig.8isa block diagram depicting a digital p1cture decoder used in the

lth1rd exemplary embodiment.

Fig. 9 is a block diagram deplctmg a d1g1tal p1cture encoder used in the
third exemplary embod1ment

Fig. 10 is a block dlagram dep1ct1ng a dlgltal p1cture decoder used in the
: fourth exemplary embodiment. |

F1g 11is a block dlagram deplctmg a d1g1tal p1cture decoder used in the .

| fifth exemplary embodiment.

- Fig. 12 is a block dlagram dep1ct1ng a d1g1tal p1cture encoder used in
the fifth exemplary embodlment

Detailed 'Description of the Preferred Embodiments

The exemplary 'embodiment_s of 't_he present invention are detailed

' hereinafter by referring to Figs. 1-12.
25

(Embod1ment 1) _
Fig. 1 is a block diagram deplctmg a predicted p1cture encoder-

~ according to the present mvent1on Fig. 1 hsts the followmg elements: input -
: termmal 101, ﬁrst adder 102, encoder 103, output termmal 106, decoder 107,

‘second adder 110, first coordinates transformer 111, second coord.mates'
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transformer 112 mot1on detector 113 motion compensator 114 and frame
memory 115. '

The pred1cted picture encoder havmg the above structure operates as |
follows: | ' | _

(@) Input the target .pict'ures numbered 1-N and having respective
differe'nt.sizes into the input terminal 101, Where N is determined depending
on a video length. First of all, input the first target p1cture to the input
terminal 101, via the ﬁrst adder 102 the ﬁrst target picture is compressed in

- the encoder- 103. In. th1s case, the first adder 102 does not perform a

subtraction. In this exemplary embod1ment the target picture is resolved .

into a plurality of adjoining blocks (8 X8 pixels), and a signal in spatlal |

domain is transformed 1nto frequency domain to form a transformed block by

discrete cosine transform (DCT) 104 The'transformed block is quantized by

a quant1zer 105 to form a first compressed p1cture which is output to the
output terminal 106. Th1s output is converted into fixed length codes or
variable length codes and then transmitted (not shown.)__ _At the same time, |
the ﬁrst compressed picture is restored into an expanded picture by the
decoder 107. | | - |

(b) In this exemplary embodiment, the ﬁrst compressed p1cture undergoes ]
an inverse quantizer IQ 108 and an inverse _d1screte. cosine transformer

(IDCT) 109 to be tranSformed eventually to spatial domain. A reproduced '

picture thus obtained undergoes the ﬁrst coordinates transformer 111 and is

stored in the frame memory 115 asa ﬁrst reproduced p1cture

(c) The first coordmates transformer 111 is detalled here.’ F1g 2A is used
as the first target p1cture_. _A pixel “Pa” of a p1cture 201 has a coordmates
point (0, 0) in the coordinates_ system 203. Another coordinates system 205 is .'

established in Fig. 2C, which may be a coordinates system of display window

or tha_t,.o'f the target picture of which center is the origin of | the coordinates

system. In either event, the ‘coordinates system 205 should be established
~ before encoding is started. Fig. 2C shows a mapping of the target picture 201
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1in the coordinates system 205. The,'p_ixel “Pa” of the target picture 201 is

transformed into (x_a, y_a)' due to this coordinates transform. The

coordinates transform sometimes includes a rotation. The value of x_a, y_a

is encoded into a fixed length and in 8 bit form, then it is tra_nsn:iittéd with the

“first compressed p1cture

(d) Input the “n”th (n—2 3 .., N) tar'get picture to the input

terminal 101. Input the “n”th target p1cture into the second coordinates

_ transformer 112 via a line 126, and transform it into the coordinates system

205. A picture 202 in F1g 2B is used as the “n"th target picture. 'Map_this

target picture in the COordinates system 205, and transform the coordinates

pomt of plxel “b1” into (x_b, y b) as shown i in Flg 2C. Then mput the target '

picture 202 undergone the coordmates transform mto the motion detector 113,

" and resolve it to a plurahty of blocks, then detect a motion using a block

‘matching method or others by referring to the “n-1"th reproduced picture,

thereby_ producing a motion vector. Next, _output this motion'vecto_r to-a line
128, and encode it to transmit (not showh), at the same time, send it to the
motion compenSator 114, then, produce é predicted block by e.ccessing the “n-
1’th reproduced picture 'stored in the frame memory 115. Examples of the
motion detection and mo_tiou compensation are disclosed in USP5- 193,004.

(e) Input the blocks of the “n”th target plcture and the pred1cted blocks

thereof into the ﬁrst adder 102, and produce the dlﬂ'erentlal blocks. Next,

compress the d:lfferentlal blocks m the encoder 103, then produce the “n”th
compressed p1cture and_outputs 1t to the output termmal 106, at the same
time, restore it to an expauded diﬂ‘erential block in the decoder 107 . _Then',' in |
the second adder 110, add the predicted.block sent through a line 125 to the
expanded differential block, th'ereby reproducing' the picture. Input the

~ picture .thus reproduced to the first coordinates transformer 111, and ap'pljr'

~ the coordinates transform to the picture as same as the picture 202 in Fig. 2C,

and store it in the frame memory 115 as the “ n”th reproduced picture, at the

same time, encode the coordihates point (x_b, y_b) of the plxel_ “b1”, and
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transmit this encode‘d data together with the “n”th comp‘ressed picture.

(f) Fig. 3-is a bit stream depicting encoded picture data by a predicted -

- plcture encoder used in the exemplary embodiment of the present invention.

* On the top of the encoded picture data, a plcture sync. s1gna1 308 ex1sts next

is a parameter x_a 304, y_a 305 undergone the coordmates transform, then

picture size 306, 307, and a step value 308 used for quantization, after that

the compressed data and the motion vector follow ‘In other WOrds the

parameter x a 304,y a 305 and p1cture size 306, 307 are transmitted as a

' coordmates data

’

(g) Fig. 4 shows another mode of coordinates transform used in the'

-exemplary embodiments of the present invention. In this case, resolve the

target picture into a plurality of regions, and apply the coordinates transform
to each reglon For instance, resolve the picture 201 into three. regions, R1
R2, and RS, then, compress and expand each region, after that, apply the
coordinates transform to each reproduced R1, R2 and R3 in the first
coordinates transformer -111, then store them in the frame memory 115.
Encode parameters (x_;al, y-___al), (k_a2, y;a2), and (x_a3, .y_a3) to be used in
the coordinates transform 'sim_ultaneo_usly, and transmit the encoded
parameters. | | |

(h) Input'the picture 202, and resolve it into regions R4, R5 and R6.

' Appljr the coordinates transform to each region in the second coordinstes

transformer 112. Each transformed region undergoes the motion detector

"and motion compensator by referring the regions stored in the frame memory

115, then produce a predicted signal, and produce a differential signal in the
first adder 102, next, compress and expand t_he differential signal, and add the

- predicted signal thereto in the second adder. Each region thus reprodnced

undergoes the coordinates transform and is stored in the frame memory 115.
Encode parameters (x_bl, y_| b1), & b2, y] b2), and (x_b3, y_b3) to be used i 1n
the coordinates transform smultaneously and transmrt them.

Pictures of different sizes are transformed into a common spatial
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coord.inates thereby increasing an accuracy of motion detection'and reducing
coded quant1ty of the motion vector, as a result, p1cture quahty is improved.

The coordinates of pictures in Figs. 6A and 6B ahgn at point 605 whereby

* motion can be correctly detected because the blocks 601 and 603 are identical,

and 602 and 604 are 1dent1cal Further in this case, the motion vectors of
blocks 603 and 604 are nearly zero, thereby reducmg the coded quant1ty of the :

' mot1on vector. In general, the same manner is apphcable to two ad301mng

pictures. As opposed to Flg 7B, since the face drawn in the block 603 in Flg
6B is contained w1th1n one block, a vertlcal d1stort1on resultmg ﬁ'om

quantrzatlon does not appear on the face

(Embod1ment 2)

- Fig. 51 isa block d1agram depicting a pred1cted p1cture decoder used in
the second exemplary embod1ment of the present invention. Frg. 5 hsts the -
following elements: input terminal 501, data analyzer 502, decoder 503, adder
506, output terminal 507, coordinates transformer 508, motion detector 509,
frame memory 510 | | |

~An operatlon of the pred.lcted p1cture encoder ‘comprising the above
element is described here. F1rst to the input terminal 501, input compressed
plcture data and numbered 1 through N 1nclud1ng a “n”th transformation

parameter which is produced by encodmg target pictures havmg respective

" different sizes and numbered 1 through N and transforming the “n"th (n=1, 2,

3, ..., N) target picture into a common spatial coordinates. Fig. 3 is a bit
stream .depicting'an example of comnressed picture data. Second, analyze
the input compressed picture data by the data analyzer 502.- _

Analyze the first compressed p1cture data by the data analyzer 502, and
then, output the first compressed plcture to the decoder 503. ‘Send ﬁrst' |

transforrnation parameters (x_a, y_a, as shown in Fig. 2C), which is produced

: bjr transforming the first picture into the common space coordinates, to the

-coordinates transformer 508. In the decoder 503, decode the first compressed
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picture to an expanded picture; and then output it to the output terminal 507,
at the same time, input the expanded picture to the coordinates transformer
508.. In this second embodiment, the expanded picture undergoes an inverse

quantization and _IDCT before being restored to a signal of the spaﬁal domain.

~ In the coordinates transformer 508, map the expanded picture in the common

spatial coordinates system based on the first transformation parameter, and
then, output it as a first reproduced picture, and store this in the frame

memory 510. Regarding the coordinates_transfdrm, the same method as in

‘the first émbodir_nent is applied to this second embodiment.

Next, ahalyze thé “n”th (n=2, 3, 4, . ..., N) compressed picture data by

the data analyzer 502, and oﬁtput the “n”th differential compressed picture to -

the decoder 503. Send the “n”th motion data to the motion compensator 509

via a line 521. ‘Then, send the “n”th transformation parameter (x_b, y_b, as

shown in Fig. 2C), which is produced by trahsforming’ the “n”th picture into
the cbin_mon spatial coordinates, to the coordinates transformer 508 and the
motion compensator 509 via a line 520. In the decbde.r- 503, restore the “n”th
differential compressed picture to the “n”th expanded differential picture, angi
<:)u_tput this to the adder 506. In this second embodiment, a differential
signal | ' - ._ N |

of the target block undergoes the inverse quantization and IDCT, and is
oufput_ as an expanded differential block. In the -r.riOtion compensator 509, a
ﬁredicted block is obtained "ﬁ'om the frame memory 510 using the “n’th

transformation p-arameters and the motion vector of the target block. In this

second embodiment, the coordinates of the target block is transformed using

the t:ansforination parameter. In other words, add the transformation
parameter (e.g., x_b, y_b_-,. as shown in Fig. 2C) td_thé coordinates of the taréet
bloék, .and add the motion ve_ctbr to this sum, thereby deteimine an address in
the frame memory 510. Send the predicted block thus obtained to the adder '
5_06, énd is added to the expanded differential bl’ock,.theréby_ reproduce the

picture.  Then, output the reproduced picture to the output terminal 507, at
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the same time, the reproduced p1cture undergoes the coordinates transformer

508 usmg the “n”th transformatmn parameter and is stored in the frame

- memory 510. The coordinates transformer 508 can be replaced by the motion

compensator 509 or.other apparatuses which has the following function:-
Before: and after the target block, add a difference between the parameters of

the “n"th picture and “n-1"th picture, i.e., (x_b-x_a, . y_b-y_a) to the target

-~ block, and to this sum, add the motion Vector. Instead of the coordinates ;

transformer 508, the address in the ﬁ'ame memory 510 can be determined

‘using one of the above alternatives.

A case where another compressed picture data is input to the input
terminal 501 is discussed hereinafter; Input compressed pictures data
numbered 1 through N __including transformation parameters which can be

produced by resolving the target pictures numbered 1 through N having

: respectlve dlfferent sizes into a respective plurality of regions, and encodmg'

each region, _then transforming respectlve reg10ns 1nto the common spatial
coordinates. _ . ‘ _

First, analyze a ﬁrst'compressed picture data in the data analyier 502,
and output the “m”th (m=1, 2, ..., M) compressed region to .the decoder 503
In Fig. 4A, this is exampled by M=3. Then, send the “m”th transformation
parameter (x_am, y_am, as shown in Fig. 4A), which is produced by
transforming the “m”th compressed re_gion in_to the common ' spatial
coordinates, to the coordinates tran_sformer 508 via a line 520. In the decoder
503, restore the “m”th compressed region to the “m”t_h_ expanded 'region, and
then, output ‘this to the output ‘terminal 507, at the same time, 'input the

m”th expanded region to the coordinates transformer 508 Map the “m”th

expanded region in the common space coordinates system based on the “m”th

‘transformation parameter, and output th1s as the “m”th reproduced region,

finally store the reproduced region in the frame memory 510. The method is .

same as the previous one.

" Second, analyze the “n”th (n=1. 2. 3....., N) compressed picture data
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in the déta anaiyzér 502, and output the “k’th (k= 1,2..., K) differéntial
_corhpressed region in the data to the decoder 503. In Fig. 4B, this is
exampled by K=3.. Also send the correéi)onding m_ot_ioﬁ data to the motion
.detector 509 vié a lixie 521, then tifansfbrm the data into the cofamon Spati'aif

coordinates, thereby pi'oducing the. “k”th transformation parameter (x_bk,

'y_bk, k=1; 2, 3 in _Fig. 4B). Send this paraméter to .thé cdorﬂinatés

transformer 508 and the motion compensator 509 via the line 520. In the
decoder 503, restore the “k’th differential compressed region to an exp:inded
diﬂ'erential region, anﬂ_._ then output it to the adder 506. In this second
embodiment, the differential éig_nal of the target block undergoes an inve;'se
q-uaﬁtizatio'n and IDCT before being output as an expanded diﬂ'ereptial blbck.
In the motion compensator 509, a predicted block is o'bta_i'ned.'from the frame
memory 510 using the “k"th transformation parameter and the motion vector
of the target' block. . In this second emb‘qdliment,l a coordinates of the target -
block is transformed using .the “Kk"th tra.nsformat.ion par_ameterQ In 6ther_
words, add the transformatibn parameter (e.g., x_bk, y_bk, as shown in Fig.

4B) to the coordinates of the fargét block, and add the motion vector to this

sum, thereby -d_eterniine an é.ddress in the frame membry 510. Send the

predicted block thus obtained to the adder 506, and is added to the expanded

differential block, thereby reproduce the picture. Then, butpui". the

reproduced pictur_e to the output terminal 507, at the same time,- the

'reproduced picture undergoes the coordinates transformer 508, aind is .st()red'. '

in the ﬁ'amé memory 510.

| (Embodiment 3) -

Fig. 8 is a block ._diagram depicting a decoder utﬂiied-in this. third -
exemplary embodiment. The décoder coﬂlpriseé the following elements:’
input terminal 801, variable len_gth décoding part 802, differential picture |
expanding part 803, adding part '804, output_termihal 805, transform’atioh :

parameter producing part 806, frame memory 807 and predicted picture
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producmg part. 808
First, input a compressed picture data to the mput termmal 801,

second, in the variable length decodmg part 802, analyze the input data and

- separate differenitial picture data as well as coordmates data from the mput

data, third, send these separated data to the deferentlal picture expanding
part 803 and the transformation parameter producing part 806 via lines 8002
and 8003 respectitrely. The diﬂ'eren_tial picture data includes a quantized

transformed (DCT) coefficients and a quantization stepsize (scale). In the

 differential picture expanding part 803, apply an inverse quantization to the

transformed DCT coefficients using the quantization stepsize, and then, apply
an inverse DCT thereto for expanding to_ the diﬂ'ereutial picture.

The coordinates data include the data for producing transformation
parameters, and the trahsformation parameters are produced by the

transformation parameter producing part 8086, e.g., in the' case of the Affine -

“transform expressed by the equatlon (3), parameters a, b, ¢, d, e, and f are
'produced which is detailed hereinafter.

- First, mput the tra'nsformatlon parameters produced by the

transformatlon parameter producing part 806 and the p1cture to be stored in

~ the frame memory into the predicted p1cture producing part 808. In the case

of the Affine transform expressed by the equation (3), the predicted value for a
pixel at (x, y) is given by a pixel at (u, v) of the image stored in the frame
memory according to _equatidn (3) using the transformation parameters (a, b, c,
d, e, f) sent from the trans_formation parameter producing part 806. | The
same practice can be applicable to the et;uation (1), (2), and (4).

Send the predicted picturel thus obtained to -the. adding part 804, where

a differential picture is added to, then, reproduce the picture. Output the

- reproduced picture to the output terminal 805, at the same time, store the

reproduced picture in the frame memory 807.
The coordinates data described above can be i_n a plural form, which is

discussed here.
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Hereinafter ' the following case is. discussed: a coordinates. data
comprises the ooordi_nates points of “N” pieces of pixels, and the “N” pieces -
coordinates points transformed' by the predetermined linear polynomial

where “N’ represents a number of points reqmred for ﬁndmg transformatlon _

‘parameters. In the case of the Affine parameter, there are six parameters,

- thus six equations are needed to solve six variables. Since one coordinates

point .has x, v components;.six 'Afﬁne parameters can be solved in the case of
N=3. N—él', N=2 and N=5 are applicable to the equation (1), (2) and (4)
respectively. The- “N”. pieces of transformed coordinates points are motion
vectors and correspond to the (u, v) components on the left side of equatmn 4).
In the case of the Affine transform three coordinates pomts ie.; (%0, y0),

(x1, y1) and (x2, y2), and three transformed coordinates points, i.e., (u0, v0),

(ul, vl) and (u2, v2) are input into the transformation parameter producing -

part 806 via a line 8003. In the transformatlon parameter producmg part

806, the Affine parameter can be obtamed by solvmg ‘the followmg -

simultaneous equatlons
(u0, v0) = (ax0 + by0 +e, cx0 + dy0 +1) - |
(ul, v1) = (ax1 + byl +e, cx1 +dyl + D ... (5)
(u2,v2) = (ax2 +by2 +e,cx2+dy2 +)

The transformation parameters can be obtained us1ng more coordmates data.

'For other cases, glven be equatlons (1), (2) and (4), the transformation

parameters_ can be solved in the same manner. To obtain the transformation

parameters at high ‘accuracy, ‘the N - coordinates points x, Y) have to
‘appropriately chosen Preferably the N pomts are located perpendlcular

between each other

When the coordinates points (x0, y), (x1, yl) and (x2, y2) are required
for the given transformed coordmates points (w0, vO) (ul, vl) and (u2, v2), the
simultaneous equatlons (6) instead of the equations (5) can be solved. |

(%0, y0) = (Au0 + Bv0 + E, Cu0 + Dv0 + F)
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(&1, yD)= (Aul+Bv1+E, Cul+Dvi+F) ..... ®)
(x2 y2) (Au2 + Bv2 + E, Cu2 + Dv2 + F)
Heremafter the followmg case is d1scussed a coordinates data

comprises the coordinates pomts of “N” pieces of pixels, and differential values

- of the “N” pieces coordinates points transformed by the predet&mined linear

o polynomlal ' When the predicted values for obtammg a dlfference are the o
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coordmates points of “N” pieces pixels, the transformatlon parameter is
produced through the following steps: first, in the transformation parameter
producing part 806, add the diﬂ'e'ren_t’ia"l values between the coordinates points
of the “N” pieces pixels and the “N” pieces of transformed coordinates points, -
and then, producing the transfoh’nation parameters using the “NP pieces

pixels coordinates points and the added “N” pieces transformed coordinates

points. When the predicted values for obtaining the difference are the

transformed coordinates points of the “N” pieces pixels of the previous frame,
in the transformatron parameter producmg part 806, the transformed

coordinates pomts of the “N” pieces pixels in the previous frame are added to

_the differential Values to restore N transformed coordmates po1nts -of the

current frame. The transformatlon parameters are then calculated from the
“N” pieces pixels coordinates points and the restored N transformed '
coordinates points. The restored N -tr_ansformed coordmates points’ are '
stored as prediction values for the preceding frames. | |

Next the followmg case 1s discussed here: the coordinates data is the '
“N” pieces coordinates pomts transformed from a predetermined “N” pleces
coordmates pomts by a predetermmed linear polynomlal It is not
necessarﬂy to transmit the “N” pieces coordmates points because they are

predetermined. In the -transformatmn paramete_r producmg part 806, the

transformation parameters are produced using the coordinates points of the’

. predetermined “N” pieces pixels and the transformed ooordinates points.

Then the following case is considered where: the coordinates points

are the differential values of the “N” pieces of transformed coordinates points .
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obtained by applying the predetermined linear pelynomial function to the

predetermined “N” pieces coordinates points. In the case where prediction

values for obtaining the difference are the predetermined “N” pieces

codr_dinates poipts, in the transfermation pararneter producing part 806, the
predetermined “N’; pieces coordinates points are added to the difference to
retrieved the transformed coordinates poirlts. Then the transformation
parameters are calculated from the predetermined “N” pieces coordinates

points and the transformed coordinates points thus retrieved. When the

~ predicted values for obtaining the’ di:ft'erenee are the transformed coordinates

~points. of the “N” pieces pixels of the previous frame, in the transformation

parameter producing part 806, the transformed coordinates points-of the “N”

pieces pixels _in" the previous frame are added to the diﬁ'ereritial values to

retrieve N. transformed coordinates points of the current frame. The

transformation parameters are then calculated from the “N” pieces pixels

coordinates points and the retrieved N transformed coordinates points. " The

retrieved N transformed coordmates points are stored as pred1ct1on values for

‘the precedmg frames.

Fig. 9is a block dlagram dep1ct1ng an encoder utilized in the third

-exemplary embodiment of the present mventlon The encoder comprises the

followmg elements: mput terminal 901, transformatmn parameter estimator

903, predlcted plcture generator 908 first adder 904, dlfferentlal plcture.

" compressor 905, differential picture expander 210, second adder 911, frame

memory 909 and transmitter 906. First, input a digital_ picture to the inpui_:

~ terminal 901. -Second, in- the transformation parameter estimator 903,

estimate a transformation parameter using a picture stored in the fram_é
memory and the input digital picture. The estimating method of the Affine -
parameters was already described hitherto.

Instead of the plcture stored i in the frame memory, an ongmal picture

thereof can be used. Third, send the estimated transformation parameters to

- the predicted picture generator 908 via a line 9002, and send the coordinates
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data transformed by the transformation parameters to the transmitter 906

via a line 9009 The coordinates data can be in a plurality of forms as

- already discussed. Input the est_imated'transformation‘ parameters and the
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picture stored in the frame memory 909 to the predicte'd picture generator 908,
and then produce the predicted picture based on the estimated transformation
parameters. Next, in the first adder 904 find a difference between’ the
digital picture and the predicted picture, then compress the difference into a
differential compressed d_ata in the differential picture compressor' 905, then |
send this to the transmitter 906. In'-the differential picture compressor 905,
apply DCT to the compressed data and quantize the data, at the same t1me in |
the differentlal picture expander 910, the 1nverse quantlzation and inverse

DCT is applied. In the se.cond adder, the expanded differential data is added

to the predicted picture, and the result is-stor_ed in the frame memory. Inthe .

transmitter 906, encode the _diﬂ'erential compressed data, quantized width

and the coordinates data, then multiplex them, and transmit to store them.

" (Embodiment 4)

‘Fig. 10 depicts a digital picture decoder ut1hzed ina fourth ‘exemplary

~embodiment. The. decoder comprises the following elements: input "

terminal 1001, Variable length decoder 1002, differential picture expande,r. '
1003, _adder 1004, transformation parameter generator 1008 and frame
memory 1007. Since the basic operation is the same as that described in Fig’..
8, :only the different points are ex'plained' here. The transformation
parameter generator 1006 can produce 'plural types of parameters. A
parameter producing section 1006a comprises means for producing the
parameters (a, e, d, f) expressed by the equation (2), a parameter producing '
section 1006b comprises means for producing the parameters (a,b,e,cd

expressed by the equation (3), and a parameter producing section 1006c

- comprises means for producing the parameters (g, p, r,a, b, e, h, q, s, ¢, d, f)

expressed by the equation (4).
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" The equations (2), (3) and (4) require two coordinates points, six coordinates

poinfs and 12 coo'rdinates points -respectively for producing 'paramet_ers.

These nu_rrlbers of coordinatés points control switch_es 1009 and 1010 via a line

10010. When the number of coordi_nates points are two, the switches 1009

and 1010 are coupled with a terminals 1011a and 10.12a respectively, and the
coordinates data is sent to the parameter producing section 1006a via a line
10003, and simultaneous equations are solved, thereby producing the

parameters expressed'by the equai;io_n (2), and the parameters are output-

from the terminal 1012a. When the number of coordinates points are three

and six, respective parameter producing sections 1006b and 1006¢ are coupled

to terminals 1011b, 1012b and terminals 101lc, 1012c respectively.

' Accordmg to the information about the number of coordmates pomts, a type of

coordinates data to be transm1tted. can be identified, and whereby the
transformation p'arameters. can be produced responsive to the rrumbere. The
form of the coordinates data runs through the line 10003 has been already
discussed. When the right sides of the equations (2) - (4), ie., (x, y) are

know_n quantities, it is not necessary to transmit these values, therefore, the

-number of coordinates points running through the line 10010 can be one for
the equation (2), three for (3) and six for (4). Further the transformatiorl .

§ 'parameter p_rodu'cing_ sections are not limited to three but can be more than

th;.'eé; _

_' (Embediment"s) |

Flg 11 and Frg; 12 are block diagrams 'de'pict.ing' a digital picture
decod.ér-and encoder respectively. Thes_e drawings are basically the same as

Figs. 8 and 9, and yet, there are some different points as follows: instead of

the transformation parameter generator 806, a transformation parameter'

expander 1106 i is employed, and an operatlon ofa parameter estimator 1203 is

different from that of the parameter estimator 903. These deferent points

are dlscussed here. In the transformatlon parameter 1203 of Fig. 12, first,
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estlmate the transformatlon parameter, then, multiply it by a picture size,
second, quantize the multiplied transformatmn parameters, and send it to the
transmltter 1206 via a line 12009. The transformation parameter is a real
number, which should be’ rounded to an mteger after being multlphed In
the case of the Affine parameter, the par_ameters (@, b,c, d should be

| expressed with a high accuracy. Parameters of vertical coordinates “a” and

(<3 ”

are multlphed by a number of pixels “V” in the vertical d1rect10n and
parameters of horizontal coordinates “b” and “d” are multlphed by a number of
pixels “H” in the horizontal direction., " In the case of equation (4) having a

square exponent term, the picture size for multiplying can be squared (t1?, V*

" HV) In the transtrmation parameter expander 1106 of Fig. 11, the

multiplied _parameter is divided, and the parameter is reproduced; In the
transforniation- ‘parameter estirhator 1203 of Fig. 12, estimate the
transformatlon parameters and then find the max1mum value of the
transformatlon parameter. An absolute maximum value is preferable The

transformation parameters are normahzed by an exponenti part of the

' maximum value (preferably an exponent part of a second power), ie., Each.

transformation parameter is mult1p_1_1ed by a value of the exponent part.
Send the transformation p'arameters thus normalized and the exponent to the |
transmitter 1206, and transform them into a fixed length code before
transmitt_ing. In the transformation parameter ‘expander 1106 of Fig. 11,

divide the normalized parameters by the exponent, and expand these to the

- transformation parameters. In the case of the Affine parameters (a, b, c, d),
~ find the maximum value among (a, b, ¢, d) In this case, the parameter of

. parallel translation (e, f) can be included; however, since these'pa_rMeters

typically have a different number of digits from the _Afﬁne parameters, it had

better not be included. The same practice can be applied to the par_ameters'

of equation (4), and it is preferable to normalize a square exponent (second

order) term and a plain (first order) term independently, but it is not limited

to this procedure.
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In all the above exemplary e'mbediments, the descrip'tions cover the
cases where a differential picture is non-zero; however, when the differential
picture is perfectly zero, the same procedure can be applicable. In this case,
a predicted picture is output as it is. Also the descriptions cover the
trahsformation of an  entire picture; howetrer,_ the same deScription is
applicable to a case where two dimensional or three-dimensional picture is
resolved into plural small regions, and one of transforms ineluding_ the Affine

transform is applied to each small region.

' Industnal Apphcablhty

‘According to the present invention as described in the above

embodlments, p1ctures of different sizes are transformed into the same

-eoordinates system, and motions thereof are detected, and thus a predicted

pieture is produced, thereby increasing an accuracy of a motion detection, and
at the same .time, decreaaing coded 'quantity. of motion uectors On the
decoder 81de a transformatmn parameter is obtamed from coordmates data,

which results in producmg a highly accurate transformatlon parameter and a
highly accurate predicted picture. Further, normahzmg the transformation
parameter. as Well as multiplying it by a picture size can realize a

transm1ttmg of the parameter w1th a responswe accuracy to the picture.

- And also, the transformatmn parameter can be produced responsive to a

number of coordinates data whlch can realize an optimal process of: producmg
the transformatlon parameter, and an efficient transm1ss1on of the

coordmates data
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Scope of the Claims
1. A digital picture encoder comprising
picture compress means for encodmg an 1nput picture and
ompressmg data of the input picture, | '
' ‘coordinates transform means _for applymg coordmates
transform to the picture decoded from the compressed picture to produce a
coordinates data, and outp.uttmg the coordinates data,

transformation parameter'producing means for producing a

_ transformatlon parameter usmg the coordmates data,

predlcted picture producing means for producing a pred_lcted

picture using the transformation parameter produced by said transformation

' parameter producmg means and. saJd input p1cture,

transmission means for transmrttmg sa1d compressed data

" and the coordinates data.
15

2. The digital picture encoder as defined in Claiin1, wherein said

transformation parameter producmg means produces the transformation -

parameter using coordmates pomts of “N” pieces 6f pixel and “N” pieces of
-coordinates points transformed from said “N” p1eces of coordinates points by a

_predetermmed linear polynomial function wherein “N” is a natural number.

3. The digital picture encoder as defined in Claim_l, wherein the
_trarlsformati_on parameter producing means outputs the transformation
parameter which is produced by irxputting target pictures with different sizes

and being numbered 1 through N, settmg a common spatial coordmates for

 said target pictures numbered 1 through N, compressmg said target p1ctures

and producing compressed plctures numbered 1 through N, decoding saJd_
compressed'pictures'numbered 1 through N, transforming thereof into said
common spatial coordinates, producing expanded pictures numbered 1

through N, and storing thereof, at the same time, transforming said expanded
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pictures numbered 1 throug"h N into said common space coordinates.

4. A digital picture de'coder comprising: .
_ variable'length decod_ing means for inputting compressed
picture data and coordinates .data and decoding thereof,

._ - transformation parameter producihg means for producing a
transformation parameter from a coordinates data decoded by said variable
length decoding means, ' | |

predicted plcture producmg means for producmg predicted

picture data using the transformatmn parameter produced by said
.transformatmn parameter producmg means, _

adding means for producmg a decoded picture by addmg a

predicted p1cture produced by said pred.lcted picture producing means to a

~ compressed picture data decoded by said varlab_le length decoder.

5. The d.tgltal picture decoder as defined in ClaLm 4, wherem
sald transformation parameter producing means produces the transformatmn' _
parameter using coordinates points of “N” pieces of pixel and “N” pieces of _
coordinates points transformed from said “N” pieces of coordinates points by a

predetermine'd linear polynomial function, wherein “N” is a natural number.

- 6. The digital picture decoder as deﬁne"d m Claim 4; wherein
the transformation paramete_r producing- means oufputs'ifhe- transformation
parameter which is produced by inputtiug target _pictures with different sizes_'
and numbered 1 through N, setting a common spatial coordinates for said
target pictures numbered 1 through N, compressing said target pictures and

producing compressed pictures numbered 1 through N, decoding" sa_id'

_cdmpressed pictures numbered 1 through N, transfor-ming thereof into said

common spatial coordinates, producing expanded pictures numbered 1

through N, and storing thereof, and at the same time, transforming said
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expanded pictures numbered 1 through N into said common spatial

coordinates.

7. A predicted p1cture encoder charactenzed by an operatmn

comprising the steps of:

(1) inputting target p1ctures with different sizes and being
numbered 1 through N,

(2) setting a common ‘spatial coordinates for said target
pictures numbered 1 through N,

(3) producing a first compressed picture by compressing a

_ﬁrst target pieture with a predetermined Inethod,

4) deceding the first compressed picture,

(5) transforming the decoded picture into.the common space

coordinates,

(6) producmg a ﬁrst expanded picture and stormg thereof, at
the same tlme, transformmg the ﬂrst expanded plcture into the common
spat1al coordmates, thereby producing a fu'st off-set signal,

(7) encoding the first off-set signal, and transmlttmg thereof

together w1th said first compressed p1cture

. (8) transforming a “n"th (n=2, 3, . . .., N) target picture into
the common space coordinates,

(9) producing a pre&cted picture of the “ ”th ‘target picture

referﬁng to “n-1"th expanded picture,

(10) producing a differential picture using said “ n”th p1cture
and said predicted picture, and compressing the differential picture, -

“”

~(11) producing a “n”th compressed picture,
(12) .'deceding the . “n”th compressed picture, and

transforming thereof into the common space coordinates,

[ )

- (13) prodncing a “n”th expanded picture and stormg thereof,

and at the same time, encoding a “n"th oﬁ'—set signal produced by
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' numbered 1 through N;

.transforming ‘said ”th compressed p1cture 1nto the common space

coordinates, and -
(14) transmlttmg the encoded “n”th off-set s1gna1 together

with said “n”th compressed picture.

| 8 A predicted picture encoder characterlzed by an operat1on
comprising the steps of:
| (1) inputting target pictures with different sizes and bemg
(2) setting a common space coordinates for sa1d target

pictures numbered 1 through N, _ |
(3) resolving a first target picture into M pieces of regions,

(4) compressing a “m”th (m=1, 2, . . ., M) region with a -

B pred_eter_mined method, and producing a “m”th compressed region,

(5) decoding said “m”th compressed region,
(6) transforming the decoded region into the common spatial

coordinates,

(7 producing a “m”th expanded region and. storing thereof,

at the same time, encoding' a “m”th off-set’ s1gnal produced by transform.mg'

said "th expanded region into the common spatial coordinates,

€)) transmittmg the encoded off-set s1gnal together w1th said
“ ”th compressed region
(9) resolving a “ ”th (n—2 3,..., N)'target.pictur'e'" into K
pieces of regions, ) '

o (10) transformmg a “k”th k=1, 2, 8, ..., K) region into the

common spatial coordinates, | '_ | i

(1 1) producing a (predicted picture) referring to said “ ”th'
expanded region, | . - ) |

- (12) producing a d1fferent1a1 region usmg said “k”th reglon

and sa1d predicted picture,
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(13) compressing the differential region, and producing a

- “k"th compressed region,

(14) decodmg the “k”th compressed reg10n and transforming

thereof into the common spatial coordmates

- (15) producing a “k”th expanded region and stormg thereof, .

'at the same time, encoding a “k”th off-set s1gna1 produced by transformmg a

 “k”th target regmn into the common spatial coordinates, and

(16) tra_nsmitting the encoded off-set signal together with

said “k”th compressed region.

9. A predlcted p1cture decoder compnsmg an input termmal a

data analyzer a decoding part, an adder, a coordinates transformer, a motion -

* compensator and a frame memory, wherein said predlcted_ p1cture decoder is -

' characterized by an operation comprising the steps of:

"~ (1) inputting compressed pictures data numbered 1 through N
including a “ n"th (n=1, 2,8, ..., N) off-set signal which is produced by
encoding target pictures with different sizes and numbered 1 thrOugh N, and

K.

transforming a “n”th target picture into the common spatial coordmates, to

said 1nput termrnal

) analyzmg a first compressed picture data in said data -
analyzer, '

- (3) outputting the first compressed picture data and a ﬁ_rst

(4) inputting said first compressed p1cture s1gnal to said
decodmg part and restoring thereof to a first reproduced picture,
- (5) . applying coordinates transform to the first reproduced

_ p1cture in said coordinates transformer based on said first off-set signal, and

stonng thereof into said frame memory, .
(6) analyzmg a“ ”th (=2, 3, . .., N) compressed picture data.

in said data analyzer,
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. set signal and a

. decoding part, and restoring thereof to a

 analyzer,

33
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(7) outputting a “n”th compressed picture 31gnal a“ ”th off-

[{ )

n”th motion signal, - _
(8) inputting said “ n’th compressed p1cture signal to said

n”th expanded differential picture, .
(9) inputting said “n”th off-set signal and said “n”th motion

s1gnal to said motion compensator,

| (10) obtammg a n”th predicted picture from a ‘n-l”th
reproduced p1cture stored in the frame memory based on said “n”th off-set
signal and said “n”th motion signal, and
- : (11) adding said “n”th expanded diﬂerential picture to said
“n"th predicted picture, then restoring thereof to “n”th’ reproduced p1cture
and outputtmg thereof by usmg said adder at the same time, m said

coordinate transformer, applymg coordinates transform to the “n”th

- reproduced picture based on said “n”th off-set s1gna1 and storing thereof into

said frame memory.

10. A predicted picture decoder cOmprisii_ig' an input terminal, a

data ana]yzer a decoding part, an adder, a coordinates transformer, a motion

1

compensator and a frame memory, wherein said predicted plcture decoder is
characterized by an operatlon comprising the steps of:

(1) inputting compressed pictures data numbered 1 through N
including an off-set signal which is produced by encodmg a plurality of target

" regions produced by resolving a plurality of pictures with different sizes and

numbered 1 through N, and transformmg said plurality of target regions into
the common space coordinates, to said input terminal,

(@2 analyzmg a ‘first compressed plcture data 1n said data

. “(3) outputting a“ ”th (m-l 2, , M) compressed region
signal and a “m”th off-set signal, _ o '
(4 inputting said “m”th compressed region s1gnal to said
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decoding part, and restormg thereof to a “m”th reproduced region,

(5) in said coordinates transformer applylng coordmates

(43 »”

transform to the “m”th reproduced region based on said “m”th off-set s1gna1

and then stonng thereof,

(6) analyzing a “n”th (n=2, 3 N) compressed.. picture data

in said data analyzer,

(7 outputtmg a “k"th (k—l 2, , K) compressed region

-signal, a “k”th off-set 31gna1' and a “k”th motion signal,

. (8) 1nputt1ng said “k”th compressed region srgnal to said

decodmg part, and restormg thereof to a “k’th expanded dlfferentlal region,

(9) inputting said “k”th off-set 31gnal and said “kK’th motion
signal to sa.ld motlon compensator, - .

. (10) obtaining a “k”tli predicted lregion from the “ ”th
reproduced region stored in'the frame 'memory.based on said _“k”th oﬂ'-set.
s1gna1 and said “k”th motion signal, and |

| (11) addmg said “k’th expanded differential region to said
“k”th predicted picture, then restonng thereof to “k”th reproduced region, and

outputting thereof by using said adder, at the same time, in said coordinates

'transformer applying coordinates transform to the “k”th reproduced region

based on said “k”th off-set s1gnal and storing thereof into said frame memory |

11. A digital picture decoder comprising a variable length _decoder, _

‘a differential picture expander, an adder a transformation parameter

generator, a predicted picture generator and a frame memory, wherein said

_ d1g1tal plcture decoder is charactenzed by an. operatlon comprising the steps

of: _ _ o
| (1) inputting data to said variable length decoder,

2 separating a dift'erential picture data from said data,

(3) transmitting the differential picture data to sa1d

d1ﬂ‘erent1a1 picture expander at the same time, inputting coordmates points
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of N pieces of pixels and N pieces of coordinates points transformed from said

N pieces of coordmates points by a predetermmed linear polynomlal function

to said transformatmn parameter generator

(4) expandmg said d1fferent1a1 plcture data by said
differential picture expander, and transmitting thereof to said adder,
(5) in said parameter generator, producing a transformation

parameter using said coordinates pomts of N pieces of pixels and the

o coordmates points transformed from said N pieces of coordinates pomts,
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_ - (6) transm1tt1ng the transformation parameter to the
predlcted picture generator, _

(7) producing a predicted p1cture in sa1d predicted picture
generator by nsing said transformation parameter and a picture input erm
said frame memory, - |

® transmitting the predicted plcture to saJd adder,

(9 adding sald predicted picture to “said expanded
differential picture, and produéing a picture in said adder,

(10) outpntting the picture and storing thereof in the frame

memory.

12 'A.digital picture decoder comprising a variable length decoder,
a diﬁ'erential picture expander, _an. adder, a transformation parameter

generator, a predicted picture generator and a frame memory; wherein said

“ digital picture decoder is characterized by an operation '/comprising the steps

of: _ _ |
| (1) inputting data to said variable length deeoder, |

(2) separatinga differential picture data from said data,

6))] transmitting the differential | picture data te said'_
differential picture expander, at the same time, inputting coerdinates points

of N pieces of pixels and a differential value of N pieces of coordinates points

- transformed ﬁ'om.sa_id N pieces of coordinates points by a predetermined
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: hnear polynomal function, to sa1d transformation parameter generator

-(4) expanding sald differential p1cture data by said -

differential picture expander and transmitting thereof to said adder,

(5) in said transformation parameter generator, adding sa1d

-coordinates p'omts of N pieces of pixels to the dlﬂ'erentlal value of the N pieces

of transformed coordinates points, and producing a transformation parameter
usmg said coordinates points of N pieces of pl.xels and the added result of the
N p1eces of transformed coordmates points, .

(6) transmlttmg the transformat1on parameter to the
predlcted picture generator, _

(7) producing a pred1cted p1cture m said predicted p1cture_ _'
generator by using said transformation parameter and a picture input from
said frame memory, - | | | |

® transmitting the predicted picture to said adder,

(9 adding said predicted pic_tnre to said expanded'
differential picture, and produeing a picture in said .adder, _

(10) ou'tp'utting the picture and storing thereof in the frame

memory.

13. A digital picture decoder comprising a variable length decoder,
a differential picture expander, an adder, a transformation parameter

generator, a predicted picture generator and a frame memory; wherein said

_' - digital picture decoder is characterized by an operation comprising the steps
25

(1) inputting data to said variable length decoder, -

(2) separating a differential picture data from said data,

3 transmitting the differential picture data to said
differential picture expander, at the same time,- inputting N pieces |
coordinates points transformed from predetermined N pieces of coordinates

points by a predetermined linear polynomial function, to said transformation
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parameter generator

_-(4) expanding said differential picture ‘data by - said |
differential picture expander, and transmittlng thereof to said adder,

() in sa1d transformatlon parameter generator producing a.
transformation parameter using said coordinates pomts of the predetermined

N pieces of pixels and the coordmates points transformed from said N pieces

' of coordinates points,

(6) transmittmg the transformation parameter to the
predicted picture generator, | ' _
(7 in said predlcted picture generator, producing a predicted
picture iising said transformation parameter and a picture input from said
frame memory, ' ._ .. _
| €3)] transmittin'g the ‘predicted picture to said adder,
{9) adding said predicted picture to said expanded
differential picture, and producing a picture in said adder |
(10) outputting the picture and storing thereof on the frame

memory.

14. A digital picture decoder -compris'ing a variable length decoder,

a differential picture expander, an adder, a transformation 'parameter.

' generator, a predicted picture generator and a frame memory; wherein said

| digital picture decoder is characterized by an operation comprising the steps -

of: - _ _ _ - .
(1) inputting data to said variable length decoder,
2 separating a differential picture ldatalfrom said data,
' (8) transmitting the differential picture data to said

differential “pi-ctlire ei:pander, at 'the same time, inputting N pieces

coordinates points transformed from predetermined N pieces .of coordinates

points -by a predetermined linear polynomial function, to said transformation

parameter generator,
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4 eﬁpanding said differentiil. pieture data by said

d.iﬂ'erential picture expander, and transmitting thereof to said adder,
(5) in said transformatien parameter generator, adding_ an_
estimated value of said N pieces transformed coordinates points to a

differential value of said N pieces transformed coordinates points, and

“producing a transformation parameter using said coordinates points of

predetermined N pieces of pixels and the added result of transformed N pieces

of coordinates points,

- () transm1tt1ng the transformatmn parameter to the

predlcted p1cture generator, -

(7) in said predicted p1cture generator producing a pred.lcted

- p1cture using said transformatmn parameter and a picture input ﬁ'om said

frame memory,
-(8) transmitting the predicted picture to said adder,
(9) "adding said predlcted plcture to said expanded

- differential picture, and producing a picture in said adder,

(10) outputting the picture and storing thereof in the

memory.

15 ‘The digital picture decoder as defined in Claim 14; wherein

sa1d estlmated value of said N pieces transformed coordmates points is the

' predetermmed N pieces coordmates pomts

16. The digital picture decoder as defined in Cl_aim 14; wherein
said estimated value of said N pieces transformed coordinates points is N

pieces of transforined_ coordinates points of a preceding frame.

17. A digital picture encoder comprising a transformation B

_parameter estimator, a predicted picture _generator, a first adder, a

differential picture compressor, a diffeérential picture expander, a second
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adder, a frame memory and a transmitter; wherein an operation of said digital-

picture encoder comprises the steps of:

(1) inputting a digital picture,
| | " (2) in said transformation 'para'mete'r estimator,
estimating a transformation parameter using a picture stored in said frame
memory and said digital p1cture |
B G)) mputting the estimated transformation parameter and
the picture stored in sa1d_frame memory to said predicted picture generator,
4 _prOdliciiig a predicted picture based on said estimated
transformation parameter, | . , | ..
(5) in said first adder, finding a difference between said |
digital picture and said predicted picture, N

(6) in said differential plcture compressor compressmg

. the difference into differential compressed data,

(7) transmitting the differential compressed data to 'said

. transmitter at the same time in said differential picture expander,-

expandmg said differential compressed data to expanded differential data,
8) in said second adder adding the expanded- dlfferential |

~data to said predicted picture, and storing thereof in said ﬁ'a_me memory, .

wherein, said digitel picture encoder is characterized by
sending a coordinates_point of N pieces of pixels and a 'coordinates_ point
transformed"from said N pieces of coordinates point by said transformation
parameter, to said transmitter from said transformation parameter estimator,

and transmittmg thereof together w1th said diﬁ'erentlal compressed data.

18. The digital picture encoder as defined in _Cléim 17; wherein a

- differential value between said N pieces transformed coordinates point and

said coordinates point of N pieces pixels are sent instead of said coordinates
point transformed from said N pieces coordinates point to said transmitter,

and said differential compressed data is transmitted together therewith.



~—_—

Hllllll MIIH IIIH Ul llll

10

15

20

25

30

transformation parameter using a picture stored in said frame memory and

_19._ -A digital picture encoder compnsmg a transformatmn'

parameter est1mator a predicted picture generator, a first adder, a

' dlfferentlal picture compressor, a dlfferentlal picture expander a second

adder, a frame memory and a transmitter; Wherem an operatlon of sa.ld d1g1ta1

picture encoder comprises the steps of: _
(1) inputting a digital p1cture,

(2) in said transformation parameter estimator, estimating a

1

said digital picture,.

(3) inputting the estimated transformation parameter and the

: p1cture stored in said frame memory to said pred_lcted p1cture generator

(4 producmg a predicted pmture based on sa1d estimated -

transformatmn parameter,

(6) in said first adder ﬁndmg a dlfference between said

- digital picture and said predicted p1cture,

' (6) in said d.lfferent1al picture compressor, compressing the

difference into differential compressed data,

(7) transmitting the differential compressed data, at the same

time, in said differential plcture expander, expanding sa1d differential

compressed data to expanded differential data,

(8) in said second adder, adding the expanded differential

data to said predicted picture, and storing thereof in said frame memory,- .
wherein, said digital picture encoder is characterized by sending
coordinates pomts of predetermined N pieces of pixels and N pieces
coordmates points . transformed by said transformation parameter to sa1d
transmitter from sa1d transform_atlon parameter estimator, and transmitting -

thereof together with said differential compressed data.

20. The digital picture encoder as defined in Claim 19; wherein a




10

15

20

25

30

gL L1 LT

- differential value between said N pieces transformed coordinates point -an_d'

said predetermined. N pieces coordinates _point are sent- instead of said
coordinates point transformed from said N pieces coordmates point to saJd

transm1tter and said differential compressed data is transmitted together

| therewith.

21. The digital picture encoder as defined in Claim 19; wherein a
differential value between said N pieces transformed coordinates point and
N pieces coordinates point of a previous frame are sent instead of said
coordinates .point transformed from said N pieces coordinates point to said -

transmitter, and said differential compressed data is transmitted together

' thereWith._

- 22, A d1g1ta1 picture decoder compnsmg a vanable length decoder,

a differential picture expander an adder, a transformatlon parameter

- generator, a predicted picture generator and a frame memory, wherein an

operation of said digital plcture decoder comprises the steps of:

(1)_ inputting data to said variable length _decoder,

(2) separating a differential picture data ﬁom said data,

(3) transmitting the d1ﬁ'erent1al picture data to said
dlﬂ'erentlal picture expander at the same time, inputting a number of
coordmates data and sa1d coordinate data to said transformatlon parameter
generator, - '

(4) 1n said d1ﬂ'erent1a1 p1cture expander, expandmg sa1d

dlﬂ'erentlal plcture data and transm1ttmg thereof to said adder,

() in said transformatlon parameter generator, changing a
parameter producmg method responswe to the number of transformatlon'

parameters, and producing a transformation parameter from said coordinate

" data,

(6) transmitting the transf_ormation parameter to the
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prechcted p1cture generator _
(7) in said predmted p1cture generator producmg a predicted -
. picture using said transformatlon parameter and a p1cture mput from said
frame memory, - '
5 '. (8) transmitting the pred:lcted picture to said adder,
| (9) in said adder, adding said predmted p1cture to said
expanded d1fferent1a1 picture, and proclucmg a picture,
(10) outputtmg the prcture, and at the same time, stormg

thereof in the :&ame memory

10 .
| _23. ~The digital picture decoder as deﬁned in Claim 22; wherein
said coordinates data comprises a coordinates point of N pieces of pixels and
~ coordinates point trahsformed from said N pieces' coordinates poirrt by .a
predetermined linear polynomial function.
15

24. The digital picture decoder as defined in Claim 22; wherein

 said coordinates data comprises a coordinates point of N pieces of pixels anda
diﬁ'erential value between coordi-nates point. transformed from said N pieces
coordinates point by a predetermined linear poljrnomial and said coordinates_.

20 point of N pieces of pixels.

. 25. The digital pictuire decoder as defined in Claim 22; wherein |
said coordinates data comprises'a. differential value between' a ooordinates
'pomt of N pieces of plxels and a coordmates point of N p1eces of pixels of a

26 prev10us frame, and a dlfferentlal value between coordinates pomt
 transformed from said N pieces coordinates pomt by a predetermined linear
polynomial function and N pieces of transformed coordinates point of the

previous frame.

30 26, The digital picture decoder as defined in Cleim 22; wherein
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-said coordmates data compnses N p1eces coordmates pomts transformed by a

predetermmed linear polynomial functmn from sa1d predetermined N p1eces

coordinates points.

27. The digital picture decoder as defined in Claim 22; wherein
said coordinates data comprises a differential value —between N. pieces :
coordinates pomts transformed by a predetermmed linear polynom1a1 functlon '
from said predetermmed N pieces coordmates pomts and said predetermined

N pieces coordinates points.

28. The dig'if,al picture decoder as defined in CIaim 22; wherein
said coorddnates' data comprises a differential value between N pieces
coordinates points transforr_ned_by a predetermined linear polynomial function
from said predetermined N pieces coordinates points and said N pieces-'

coordinates points of a previous frame.

29. '. A d1g1tal picture encoder compnsmg a transformation -

'parameter estlmator a predlcted picture generator, a first adder a

differential picture compressor, a differential plcture expander a second
adder, a frame memory and a transmitter; wherein an operatlon of said digital
pi(:tu_re eneoder comprises the steps of:

(1) inputting a digital picture, |

(2) in said transformation[pararneter eStimator,. estimating a
transformation parameter using a picture stored in said frame nremory and
said d1g1tal picture,. N R

(3) mputtmg the estimated transformatmn parameter and the
picture 'si:ored in said frame memory to said predlcted picture generater,

(4) producing a predicted picture based on said estimated

_ - transformation parameter
30

(5) in said first adder, finding a difference between sald.
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digital p1cture and said predlcted picture, |

(6) in said differential picture compressor, compressmg the
d1fference 1nto differential compressed data _

(7) transmlttmg the d1ﬂ'erent1a1 compressed data to the |

transmitter at the same time, in sa1d differential picture expander,

expandlng said d1fferent1al compressed data to expanded differential data,

(8 in said second adder, addmg the expanded d.1fferent1a1

: data to said predicted picture, and storing thereof in said frame memory,

- (9 in said transformation parameter estimator, multiplying
said transformation parameter' by a _picture size, and quantizing, then,
encoding, and ‘transmitting a multiplied result to said transmitter, and

transmitting said differential compressed data together therewith.

30. A digital p1cture encoder comprising a transformatmn

'parameter estimator, a pred1cted picture generator, a ﬁrst adder, a

dJﬂ'erent1al picture compressor, a differential plcture expander, a second
adder, a frame memory and a transmitter; wherein lan operation of said digital
picture encoder comprises the steps of:

(1) inputting a digital picture,

- (2) in said transformation parameter estimator, est1mat1ng a |
transformatlon parameter using a picture stored in said frame memory and
saJd d:lgltal picture, '

(3) inputting the estlmated transformatmn parameter and the .
picture stored_1n-sa.1d frame memory to said pred1cted picture generator,

| 4 producmg a predlcted picture based on said estimated
transformation parameter, '

(5) in said first adder, ﬁndmg a d1fference between said
digital picture and said predlcted picture, |

(6) in said differential picture compressor, compressmg the

dlfference into differential compressed data,
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D fransmitti_ng the differential Gompressed data to the

 transmitter, at the same time, in said differential picture . " expander,

expandmg said differential compressed data to expanded differential data,
(8) in ‘said second adder adding the expanded d1fferent1a1- -

data to said predicted p1cture and storing thereof in said frame memory,

wherein, said d1g1tal picture encoder is charactenzed .by_ﬁnding_

an exponent part of maximum value of said transformation parameters in .

said transformation param_eter estimator, normalizing said transformation
parameter with said exponent part, sending said exponent part and the
normalized transformation parameter to said transmitter, and transmitting

said differential compressed data together therewith.

31. A digital picture decoder comprising a variable length decoder,

a differential picture ‘expander, an adder, a transformatmn parameter

. expander, a predlcted picture generator and a frame ‘memory; ‘wherein an

_ operatlon of said digital picture decoder comprises the steps of:

(1) inputting data to said variable length decoder, |
" (2) separating a different_ial' picture data from said data,
3 transmitting the differential picture data to said

_differential picture expander, at the same time, inputting a compressed

transformation parameter to said transformation parameter expander,

(4) in- said - dlfferentlal p1cture expander, expandmg said
d1ﬂ'erent1a1 plcture data and transmlttmg thereof to said adder,

(5) in said transformatlon parameter expander, dividing a
picture size into said 'compreesed transformation parameter multiplied'by a

picture size, and expanding the division result into the transformatlon-

' parameter

(6) transmitting the transformation parameter to the
predicted picture generator, .

(7) in said predicted picture generator, producing a predicted
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- frame memory, -

picture using said transformation parameter and a picture input from said

(8) transmitting t_he' predicted pic_ture to said adder,

" (9 adding said predicted '_ picture to said eXpanded
differential picture, and producing a picture in said adder,
| (10) outputting t_he picture, and at the same time, storing

thereof in the frame memory.

- 32. A digital pictlire decoder co_mpriéing a Variabie length deeoder,
a . differential - picture expander, an adder, a transformation parameter
expander, a predicted picture generator and a frame memory; wherem an
operatlon of said digital picture decoder compnses the steps of:
(1) inputting data to said variable leng’th decoder,
(2 separatlng a differential p1cture data from said data
~ (3) transmitting the differential picture data to said
differential picture expander; at the same time, inputting an'exp'_onent part
and a normalized transformation parameter to said transformation parameter
expander, .' -
| (4) in said dJﬂ'erentml p1cture expander, expandmg said
d1fferent1al p1cture data, and transm1tt1ng thereof to said adder,
(5) in said transformatlon parameter expander d1v1d1ng said .

normalized transformatmn parameter by said exponent part, expand.lng the

_ d1v131on result to the transformatlon parameter,

(6) transmitting the transformatlon parameter to the
predlcted picture generator, '
' (7) in said predicted p1cture generator, producmg a predlcted'

p1cture using said transformat1on parameter and a picture input from said

- frame memory,

(8) transmitting the pred1cted p1cture to said adder,
(9) in said adder, adding said pred1cted p1cture to sa1d
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| expancied differential picture, and producmg a pictiire,
-(10) outputting the p1cture and at the same time, stonng

said picture in saJd frame memory.



