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SPECIFICATION 

DIGITAL IMAGE ENCODING AND DECODING METHOD 

AND DIGITAL iMAGE ENCODING AND DECODING-DEVICE 

5 USING THE SAME 

~ield of the Engineetjllg 

The present invention relates :to methods of encoding and decoding a 

1-0 digital picture data for storing or transmitting thereof, more specifically, a 

method of encoding and decoding the motion information producing 

predicted pictures, and a metho4 of producing an accurate predicted picture, 
. i. 

and an apparatus using the same methods. 

15 · Background Art 

Data compression (=encoding) ·is required for efficient storing and 

· transmitting of a digital pict~re. 

Several methods of .encoding are available as pnor arts such as 

"discrete cosine transform" (DCT) including JPEG and MPEG, and. other 

20 wave-form encoding methods such as "sub band", "wavelet~', "fractai'' and the 

·like. Further, in order to remove redundant signals· between pictures, a 

prediction method between pictures is employed, and then the differential 

signal is encoded by·wave-form encoding me~hod . 

. A method of MPEG based . on DCT using motion compensation is 

25 described here. First, resolve an input picture into macro blocks of 16X 16 
. . 

pixels. One macro block is further resolved into blocks of 8 X 8, and the 
. . 

blocks of 8 X 8 undergo DCT and then are quantized.. This process is called· 

"Intra-~ame coding." Motion detection means including. a block matching 

method detects a prediction macro block having the least errors on a target 

30 macro block.from a fr~e which is time sequentially adjoined. ·Based on the 
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detected motion, an op~imal predicted biock is obtained by performing motion 

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

block having the least errors is a motion vector. Next, a cmrerence between 

the target block and its corresponding predicted block is found, then the 

5 difference undergoes DCT, and the obtained DCT coefficients are quantized, 

which is transmitted or stored together with motion information. This 

process is called "Inter-frame coding." 

At the data receiving side, first, the quantized DCT coefficients are 

decoded into · the original differential signals, next, a precli.cted block is, 
. . . 

10 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 basis; however, an 

entire picture sometimes moves by panning or zooming, in this case, the entire 

picture undergoes motion compensation. The motion compensation or . a 

15 predicte~ picture formation involves not only a simple parallel transiation 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 ~ 

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

20 Other variables. are the transformation parameters which indicate a 

movement or a "deforn;i.ation.. 

(u, v) = (x + e, y + f) ...... (1) 

(u, v) = (ax + e, dy + f) ...... (2) 

(u, v) = (ax + by + e, ex + dy + f) ...... (3) 

·25 · (u, v) = (gx2 + pxy + ry2 .+'ax+ by+ e, hx2 + qxy + sy2 +ex+ dy + f) ..• (4) . 

Equation (3) is so called the Affine transform, and this Affine transform 

is described here as an example. The parameters of the Affine transform are· 
found through the following steps: 

First, resolve a picture into a plurality of blocks, e.g., 2 X 2, 4 X4, 8 X 8, 

30 etc., then find a motion vector of each block through block matching method. 
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Next, select at least three most reliable motion vectors from the detected 

_motion vectors. -Substitute these three vectors 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 

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

parameters thus obtained are utilized to form a predicted picture. The Affine 

parameters shall be transmitted to the data receiving side for producing the 

identical predicted picture. · 

However, when ;a convention~ inter-frame coding is used, a. target 
. , . . 

10. pieture and· a reference picture- should be of the same size, and the 

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

pictures of different sizes. 

Size variations of adjoining two pictures largely depend on motions of 

an object in these pictures. For instance, when a person standing with his 

· 15 arms do"7n (Fig. 7 A) raises the arms,· the size of_ the rectangle enclosing the 

person changes (Fig. 7B.) When an encoding efficiency is considered, the 

target picture and reference picture should be transformed into the same 

coordinates space in order to decrease a coded quantity of the motion vectors. 

Also, the arrangement of macro blocks resolved from a picture varies 

20 . depending on the picture size variation. For instance, when the image 

changes from Fig. 7 A 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 reproduced picture (Fig_. 7B), whereby a visual picture 

25 · quality is degraded. 

Because the Affine transform requires high ·accuracy, the Affine 

parameters (a, b, c, d, e, f, .etc.) are, in. general, real numbers having numbers· 

of decii:nal places. A com~iderable amount of bits are needed to transmit 

parameters at high accuracy. In a· conventional way, the Affine parameters 

30 · are quantized, and transmitted as fixed length codes or variable length codes, 
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which lowers the accuracy of the parameters and thus the highly accurate 

Affine transform cannot be :realized. As a result, a desirable predicted 

picture cannot be produced. 

As the· equations (1) - . (4) express, the number of transformation 

i5 parameters ranges from 2 to 10 or more. When a transformation parameter 

is tran~mitted with a prepared n1:1filber of bits enough for maximum numbers 

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

Disclosure of the Inv~ntion 

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

of a digital picture data for transmitting ~on-integer 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 picture encoder comprising the following elements is 

1~ prepared:. 

(a) picture compression means for. em;oding 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 

20 decoded data into a coordinates system, 

25 

· (c) transformation parameter producing means for producing 

transformation parameters from the coordinates d~ta ... 

(d) predicted· picture producing means for producing a predicted 

picture from the input picture by the transformation parameters, and · 

(e) transmission means for transmitting. the compressed picture and 

the coordinates data. 

l\.lso a digital picture decoder comprising the. following elements is· 

prepared: 

(f) variable length decoding means for' decoding art input compressed 

30 picture data and an input coordinates data, 
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(g) transformation parameter producing means for produ~ing 

transformation parameters from the decoded coordinates data, 

(h) predicted picture producing means for producing a predicted 

picture data using the transformation parameters, 

(i) addition means for producing a decoded picture by adding the 

predicted picture and the compressed picture data. 

To be more specific, the transformatfon parameter producing means of 

·· the above di~tal encoder and decoder . produces the transform.a~ion 

parameters using "N" (a natural nu~ber) pieces of pixels coordinates-points 
' 

10 and the. corresponding "N" pie·ces of transformed coordinates-point obtained 

by appl~ng a predetermined liiiear polynomial function to the N pieces of 

pixels coordinates-points. Further, the transformation parameter producing 

means of the above digital encoder and decoder outputs transformation 

parameters produced through the following steps: first, input target pictures 

15 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 . 

20 · same time, transform the ex.Panded pictures into the common spatial 

coordinates. 

The present invention aims to; secondly, provide a digital picture 

encode·r and decoder. To be more specific, when pictures of different sizes are 
. . . . ~ 

· 25 . 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 tran,smitted, thereby increasing accuracy of detecting a motion. and· 

at the same time, reducing the amount of coded quantity for improVing picture · 

quality. 

30 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, input 

target pictures having different sizes and n~bered "1" through "N'', second, 

set a common space coord~ates for the above target pictures, third, compres~ 

~he target pictures to produce co~pressed pictures thereof, then, decode the 

5 cc>mpressed 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 coordinates, thereby 

pro4ucing a first off-set signal (coordinates data), then encode this off-set 

signal, and tra:Jismit it together with ~he first compressed pfotlire. 

10 The predicted 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 picture into 

the common spatial coordinates, second, produce a predicted picture by 

referring to an expanded picture of the (n-l)th picture, third, produce· a 

15 differential picture between the "n"th.target picture· and the predicted picture, 

and then compress it to encode, thereby forming the "n"th compressed picture, 
,· 

then, decode the "n"th compressed picture, next, transform it into the common 

spatial coordinates to produce the "n"th expanded picture, a~d store it, at the 

same time, encode the "n"th off-set signal (coordinates data) which is produced 

20 by transformation the "n"th target picture into the oommon space coordinates, 

finally transmit it together with the "n"th compressed picture·. 

The predicted picture decoder of the present invention comprises the 

following elements: input terminal~ data analyzer (parser), decoder, adder, 

coordinates transfo~er, motion compensator and frame memory. The 

25 predicted picture decoder of th~ present invention performs the follow~ng 

steps: first, input compressed picture data to· the input terminal, the · · 

compressed picture .data being numbered from 1 to N including the "n"th off-· 

set signal which is produced by encoding the target pictures having respective 

different sizes and being numbered 1 to N, and transforming the "n"th {n=l, 2, 

30 3, ... N) target picture into the common spatial coordinates, second, analyze 
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the first compressed pict1:1re data, and output the first compressed picture 

signal together with the first off-set signal, then inpu~ the first compressed 

picture signal to the decoder to decode it to the first reproduced picture, and 

then, the first reproduced picture undergoes the coordi.I,l.ates transformer 

5 using the first off-set signal, and store the transformed first reproduced 

picture in the frame memory. With regard to the "n"th {n=2, 3, 4, .... N) 

compressed picture data, first, anhlyze the "n"th compresse4 picture data in 

the data analyzer, second, output the "n''th co~pressed picture signal, the 

"n''th off-set signal and the "n''th ,-motion signal, third, input the "n''.th , . 
. . 

10 compressed picture signal to the decoder to decode it into the "n"th expanded 

differential picture, next, input the "n"th off ~set signal and "n"th motion signal 

to the motion compensator, then, obtain the "n''th predicted picture from the 

"n-l"th reproduced picture stored in the frame memory based on the "n"th off­

. set ·signal and "n"th motion signal, after that, in the a.dder, add the "n''th 

15 · expanded differential picture to the "n''th predicted picture to restore then 

into the·"n''th reproduced picture, and at the same time, the "n"th reproduced 

picture undergoes tli.e coordinates transformer based on the "n''th off-set 

signal and is stored in the frame memory. 

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

and decoder which can accurately transmit the coordinates data including the 

transformation parameters having the Af:fin:e . parameter· for the Affine 

tr~sform, and can produce an accurate· predicted picture. 

A digital picture decoder according to the present invention comprises 

25 the following elements: variable length decoder, differential picttire expander, 

adder, transformation para~eter generator, predicted pi~ture generator and 

frame memory. 

The above digital picture decoder performs the following steps: first, 

input data to the variable length decoder, second, separate a dilierential 

30 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 diffe~ential picture expander, expand· 

. differential pict~e data, and transmit it to the . adder, next, in the 

transformation parameter generator,. produce the transformation parameters 

5 from the coordinates data, and transmit it to the predicted picture generator, 

then, in the predicted picture ge_nerator, produce the predicted picture using 

the transformation parameters and the picture input from the frame memory, 

and transmit the predicted picture to the adder, where the predicted picture is . . 

added to the expanded differential ;picture, . finally, produce the picture to 

·10 output," at the same time, store the picture in the frame memory. 

15 

The above coordinates data represent 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 applying the 

predetermined linear polynomial function to the coordinates points of N pieces 

of pixels, or 

(b) a differential value·between the coordinates points ofN pieces of pixels 
. . . 

. . 

and the corresponding N pieces o~ transfori;ned coordinates points obtained 

by applying the predetermined linear polynomial to the coordinates points of 

the N pieces of pixels, or 

20 (c) N pieces of transformed coordinates points obtained by applying a 

predetermined linear polynomial to predetermined N. pieces for each of the_ 

coordinates points, or 

(d) differential _values between the N pieces of transformed coordinates 

points obtained by applying the predetermined linear p~lynomial function to 

25 predetermined N pieces of coordinates point and predicted values. These 

predicted.values represent the predetermined N pieces coordinates points, or 

N pieces transformed coordinates points of the previoµs frame. 

A digital -picture encoder according to the present invention comprises 

.··the following elements: transformation parameter estimator, predicted· 

. 30 picture ·generator, first adder, differential picture compressor, differential 
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picture expander, second adder, frame memory and transmitter. 

The above digital picture encoder performs the following steps: first, 

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

estimate each· of the transformation parameters usin_g the picture stored in 

5 the frame memory and. the "digital picture, third, input the estimate.d 

transformation parameters to.gather with the picture sto~ed 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 digit~.picture and the predicted picture, after 

10 that; in the differential picture compressor, compress the difference ·into 

compressed differential data, then transmit the data to the .transmitter, at the 

same time, in the differential picture expander, expand the compressed 

differential data into an expanded differential data, then, in the second adder, 

the predicted picture is added to. the expanded differential data, next, store 

15 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 transmitted together with . the compressed· 

differential data. 

The above coordinates dat!l comprises either one of the following cases: 

·20 (a) the coordinates.points of N pieces of pixels and the corresponding N · 

pieces of transformed coordinates points obtained by applying transfomration 

using the transformation parameters, or 

(b) the coordinates points of N pieces of p~els as well as each of the 

differential values between the coordinates points ofN pieces of pixels and the 

25 · N. pieces of transformed coordinates points, or 

(c) N pieces of coordinates points transformed ·from each of the 

predetermined N pieces coordin~tes points of pixels, or 

(d) each of the differential values between the N pieces of coordinates 

points transformed from the predetermined N pieces coordinates points. of 

30 pixels, or 
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(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 comprises 
the following elements: variable.length decoder, differential picture expander,~ . . 

5 adder, transformation parameter generator, predicted picture 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 dilferential picture expander, at the same , . 

10 time, input. the number of coordinates data together with the coordinates data 
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, change· transformation parameter 
generation methods depending on the number of the transformation 

15 parameters, t_hen, produce the . transformation. parameters from the 

coordinates data, and traµsmit it to the predicted picture generator, then, in 
the predicted picture generator, produce the predicted picture using the 
transformation parameters and the picture input from the frame memory, and 
transmit the predicted picture to the adder, wh~re the predicted picture is 

20 added to the expanded differential picture, finally, produce the. picture to 
output, at the same, store the picture in the frame memory. 

The above coordinates <;lata represent either one of the following cases: 

(a) the coordinates points of N pieces of pixels arid the corresponding N 

pieces of transformed coordinates points obtained by transforming· the 

25 coordinates points of N pieces of pixels by using the predetermined linear 

polynomial function, or 

(b) the coordinates points of N pi~ces of pixels and each of the differential 
values between the coordinates points of N pieces· of ·pixels and the 

. corresponding N pieces of transformed coordinates points obtained by 
30 transforming the coordinates points of N pieces of pixels by using the 
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pred~termined linear polynomial function, or 

· · (c) the N pieces of coordinates points transformed from the predetermined 

N pieces of coordinates points by the predetermined linear polynomial, or 

(d) differential values between the coordinates points of N pixels and the 

5 coordinates points of N pieces of pixels of the previous frame, and· differential 

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

predetermined linear polynomial and .the N pieces transformed coordinates 

points in the previous frame, or 

.(e) N piece~ of. coordinates points. transformed from the predetermined N 

10 pieces coordinates points by the predetermined linear polynomial, or 

(f) differential values between the N pieces of ooordinates points 

transformed from the predetermined N pfoces of coordinates points· by the 

· predetermined linear polynomial and the predetermined N pieces coordinates 

points, or . 

15 (g) · differential values between the N pieces of coordinates points . 

transformed from the predetermined N pieces coordinates points by the 

predetermined linear polynomial and those in the previous frame. 

When the transformation parameters are transmitted, the 

transformation parameters are multiplied by the picture size, and then 

20 quantized before the transformation. parameter is encoded, or an exponent of . 

the maxim.um value of transformation parameter is found, and the 

parameters are normalized by · the exponent, then the normalized 

transformation parameters together with the exponent are transmitted.· 

25 Brief Description.of the Drawings 

Fig. 1 is a block diagram depicting a predicted picture encoder 

· according to the present invention. 

Fig. 2 is a first schematic diagram depicting a coordinates transform 

used in a first_ and a second exemplary embodiments of the present inveµ.tion. 

30 . Fig .. 3 is a. bit stream depicting encoded picture data by· a predicted 
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picture . encoder used in the first exemplary embodiment of the present . 

invention. 

Fig. 4 is a second schematic diagram depicting coordinates transform 

used in the first and second exemplary embodiments. 

5 Fig. 5 is a block diagram depicting a predicted picture decoder used in 

the second exemplary embodiment of the present invention . 

. Fig. 6 is a schematic di,agram depicting a resolved picture in the first 

and second exemplary embodiment. 
. . 

Fig. 7 is a schematic diagr;;im depicting a picture resolved by a 

10 conventional method. 

Fig. 8 is a block diagram depicting a digital picture decoder u,sed in the 

third exemplary embodiment. 

Fig. 9 is a biock diagram depicting a digital picture encoder used.in the 

third exemplary embodiment. 

15 Fig. 10 is a block diagram depicting a digital picture decoder u~ed in the 

fourth exemplary embodiment.· 

Fig. 11 :ls a block diagram depicting a digital picture decoder ·used· in the . 

fifth exemplary embodiment. 

Fig. 12 is a block diagram depicting a digital picture encoder used in 

20 the fifth exemplary embodiment. 

25 

Detailed Description of the· Preferred Embodiments 

The exemplary embodiments of the present invention are detailed 

hereinafter by refeJ:ring to Figs. 1~12. 

(Embodiment 1) 

Fig. 1 is a block diagram depicting a _predicted picture encoder· 

according: to the present invention. Fig. 1 lists the following elements: input. 

terminal 101, first adder 102, encoder 103, output te_rminal 106, decoder ~07, 

30 second adder 110, first coordinates transformer 111, second coordinates 
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transformer 112, motion detector 113, motion compensator 114, and frame 

memory 115: 

The predicted picture encoder having the above structure operates as 

follows: 

(a) Input the target _pictlires numbered 1-N and having respective 

different sizes into the input terminal 101, where N is determined depending 

on a: video length. First of all, input the first target picture to the input 

terminal 101, via the first adder 102, the first target picture is compressed in . . . 

the encoder· 103~ . In . this case, the first adder 102 does not perform a 

10 subtraction. In this exemplary embodiment, the target picture is resolved 

into a plurality of adjoining blocks (8 X 8 pixels), and a signal in spatial 

domain is transformed into frequency domain to form a transformed block by 

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

a quantizer 105 to form a first compressed picture, which is output to the 

15 output terminal 106. This 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 picture undergoes 

20 an inverse quantizer IQ 108 and an inverse _discrete. 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 mem~ry 115 as a first r~produced picture. 

(c) The first coordinates transformer 111 is detailed here. Fig. 2A is used 

25 ' as the first target picture. _A pixel "Pa" of a picture 20l has· a coordinates 

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 that. of the _target picture of which center is the origin of the coordinates 

. system. In either event, the ·coordinates system 205 should be established 

30 :before encoding is started. Fig. 2C shows a mapping of the t_arget picture.201 
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in the coordinates system 205. The pixel "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 transmitted with the 

5 first compressed picture. 

(d) In.put the "n''th (n=2, 3, ..... , N) target picture to the input 

terminal 101. Input the "n"th target picture into the second coordinates 

transformer 112 vi~. a line 126, and transf~rm it into the coordinates system 

205. A picture 202 in Fig. 2B is. use.d as the "n"th target picture. ·Map this 
, 

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

point ofpixel"bl" into (x.,...b, y_b) as shown in Fig. 2C. Then, input the target 

picture 202 undergone the· coordinates transform into the· motion detector 113, 

. and resolve it to a piurality of blocks, then detect a motion using a block 

matching method or others by referring to the "n-l"th reproduced picture, 

15 thereby producing a motion vector. Next, output this motion vector to·a line 

128, and encode it to transmit (not shown), at the· same time, send it to. the 
. . 

motion compensator 114, then, produce a predicted block by accessing the ."n-

l"th reproduced picture stored in the frame memory 115. Examples of the 

motfon detection and motion compensation are disclosed in USP5, 193,004. 

20 (e) Input the blocks of the "n"thtatget picture and the predicted Qlocks 

thereof into the first adder 102, and produce the differential blocks. Next, 

compress the differential blocks• in the encoder 103, then produce the "n"th 

compressed picture and. outputs it .to the output terminal 106, at the same 

time, restore it to an expanded differential block in the decoder 107. Then, in 

25 the second adder 110,-add the predicted block sent through a line 125 to the 

expanded differential block, thereby reproducing· the picture. Input the 

picture thus reproduced to the first coordinates transformer 111, and apply· 

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

and store it in ~he frame memory 115 as the "n''th reproduced picture, at the 

30 same time, encode the coordinates point (x_b, y_b) of the pixel ''bl", ~d · 
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transmit this encoded data together with the "n"th compressed picture. 

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

picture encoder used in- the exemplary embodiment of the _present invention. 

On the top of the encoded picture data, a picture sync. signal 303 exists, next 

5 is a parameter x_a 304, y _a 305 undergone the coordinates 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 picture size 306, 307 are transmitted as a 

coordinates data. · ./ 

' 
10 -(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 region. For instance, resolve the pictrire 201 into three regions~ RI, 

R2, and R3, then, compress a~~ .expand each region, after that, apply the 

15 coordinates - transform to each reproduced Rl,_ R2 and R3 in the first 

coordinates transformer 111, then store them in the frame memory 115. 

Encode parameters (x_al, y:._al), (x_a2, y _a2), a,nd (x_a3, y _a.3) to be used in 

the coo~dinates transform simultaneo:usly, and ·transmit the ~ncoded 

parameters . 

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

- Apply the coordinates transform to each region in the second coordinates 
. . 

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 diffE:'.rential signal in the 

25 first adder 102, next, compress and expand the differential signal, and add the 

predicted signal thereto in the second ·addet. Each region thus reproduced 

undergoes the coordinates transform and is stored in the frame memory 115.· 

Encode parameters (x_bl, y_bl), (x_b2, y_b2), and (x_b3, y_b3) to be used in 

the coordinates transform simultaneously and transmit them. 

30 Pictures of different sizes are transformed into a common spatial 
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coordinates, thereby increasing _an accuracy of motion detection_ and reducing 

coded quantity-of the motion vector, as a result, picture quality is improved. 

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

motion can be: correctly 'detected because the blocks 601 and 603 are identfo8.I, 

5 and 602 and 604 are identical. Further in this case, the motion vectors of 

blocks 603 and 604 are nearly zero, thereby reducing the coded quantity of the · 

. motion vector. In general, the same manner is. applicable to two adjoining 

pictures. As opposed to ~ig; 7~, since the face drawn in the block 603 in Fig. 

6B. is· contained within one block.- a vertical distortion resulting from . ; 

10 quantization does not appear on the face. 

(Embodiment 2) 

· Fig. 5 is a block diagram depicting a predicted picture decoder used in 

the second exemplary embodiment of the present invention. Fig. 5 lists the 

15 following elements: input terminal 501, data analyzer 502, decoder 503, adder 

506, Ol;ltput terminal 507, coordinates transformer 508, motion detector 509, 

frame memory 510. 

· An operation of the· predicted picture encoder· comprising the above 

element is described here~ First; to the input terminal 501, input compressed 

20 picture data and num'f?ered l through N including a "n''th transformation 

parameter which is produced by encoding target pictures having respective 

·different sizes and numbered 1 through N and transformi:i;ig 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 compressed picture data. Second, analyze 

25 the input compressed picture data by the data analyzer 502. ·· 

Analyze the first compressed pict.ui:e data by the data analyzer 502, and 

then, output the first compressed picture to . the decoder 503; · Send first· 

transformation parameters (x_a, y _a, as shown in Fig .. 2C), which is produced 

·by transforming the first picture· into ·the common _space coordinates, to the 

30 · coordmates transformer 508. In the decoder 503, decode the first compressed 
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pictlire 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, tlie expanded picture undergoes an inverse 

quantization and IDCT before being restored to a signal of the spS:tial domain. 

5 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 revroduced picture, and store this in the frame 

memory 510. Regarding the coordinates transform, the same method as in . . 

the first embodiment is applied to this second embodiment . .. 

10 Next, analyze the "n"th (n=2, 3, 4, .... , N) compressed picture data by 

the data analyzer 502, and output 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 transforming the "n"th picture into 

15 the comµi.on spatial coordinates, to the coordinates transformer 508 and the 

motion compensator 509 via a line 520. In the decoder 503-, restore the "n"th 

differential compressed picture to the "n"th expanded differential picture, an~ 

output this to the adder 506. In this second embodiment, a differential 

signal 

20 of the target block undergoes the inverse quantization and IDCT, and is 

output as an expanded differential block. In the motion compensator 509, a 

predicted block is obtained 'from the frame me~ory 510 ·using the "n"th 

transformation parameters and the motion vector of the target block. In this 

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

25 the transformation parameter. In other words, add the transformation 

parameter (e.g., x_b~ y _b, as shown in Fig. 2C) to the coordinates of the target 

block, and add the motion vector to this sum, thereby determine an address in. 

the frame memory 510. Send the predicted block thus obtained to the adder · 

506, and is added to the expanded differential bfock,. thereby_ reproduce the 

30 picture. Then, output the reproduced picture to the output terminal 507, at 
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the. same time~ the reproduced picture undergoes t~e coordinates transformer 

508 using the "n''th transformation parameter, and is stored in the frame 

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

comperisator 509 or. other apparatuses which has the following function: 

5 . Before: and after the target block, add a difference between the parameters of 

the "n"th picture and "n-l"th picture, i.e., (x_b-x_a, . y_b-y_a) t~ the target 

block, and to this sum, add the motion vector. Instead of the coordinates 

transformer 508, the address in. the frame memory 510 can be determined 

·using one of the above alternatives. : 
·. ' 

10 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 jncluding transformation parameters which can be 

produced by resolving the target pictures numbered 1 through N . having 

resp~ctive different sizes into a respect~ve plurality of regions, and encoding 

15. each region, then transforming respective regions into the ·common spatial 

coordinates. 

First, analyze a first compressed picture data in the data analyzer 502, 

and output the "m"th (m=l, 2, .. ~ , M) compressed region to the decoder 503. 

In Fig. 4A, this is exampled by M=3. Then, send the "m"th transformation 

20 parameter (x_am, .y_am, as shown in Fig. 4A), which is produced by 

transforming the "m"th compressed region into the common . spatial 

ooordinates, to the coordinates transformer 508 via a line· 520. In the decoder 

503, restore the "m"th compressed region to the "m"th expanded region, and 

then, output this· to the output terminal. 507, at the same time, input the 

25 "in"th expanded, region ·to the coordinates transfor1Iler 508. Map the "m"th 

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

transformation parameter, and output this as the "m"th reproduced region,' 

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

same as the previous one. 

30 Second, analy:z;e the "n"th (n=l. 2. 3 ..... , N) compre.ssed picture data 

·, 
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in the data analyzer 502, and output the "k"th (k= l, 2, ... , K) differential 
. ' 

compressed region in the data to the d~coder 503. In Fig. 4B, this is 

exampled by K=3. Also send the corresponding motion data to the motion 

detector 509 via a line 521, then transform the data into the common spatial 

5 coordinates, thereby producing the. "k''th transformation parameter (x_bk, 

y_bk, k=l, 2, 3 in Fig. 4B). ·send this parame~r to the coordinates 

transformer 508 and the motion compensator 509 via the line 520. In the 

decoder 503, restore the "k''th differential coin.press~d region" to an expanded 

differential region, and then output ·it to the adder 506. In this second . .. 

10 ·· embodiment, the differential signal of the target block undergoes an inverse 

quantization and IDCT before being output as an expanded differential block. 

In the· motion compensator 509, a predicted block is obtained from the frame 

memory 510 using the "k''th transformation parameter and the moti?n vector 

of the target. block .. In this second embodiment, a coordinates· of the target 

· 15 block is tran~formed using the "k"th transformation parameter. In other 

words, add the transformation parameter (e.g., x_bk, y _bk, as shown in Fig. 

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

sum, thereby determine an address in the frame. memory 510. Send the 

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

20 differential block, thereby reprodu~ the picture. Then, output the 

reproduced picture to ·the output terminal 507, at "the s~me time; the· 

reproduced picture undergoes the coordinates transformer 508, and is .stOred . · 

in the frame memory510. 

25 (Embodiment 3) · 
. -

Fig. 8 is a block diagram depicting a- decoder utilized in this third 

exemplary embodiment. The decoder comprises the following elements:· 

input terminal 801, variable length decoding part 802, differential picture 

expanding part 803, adding part 804, output terminal 805, transformation 

30 parameter producing part 806, :Ci-am~ men:iory BOT and predicted picture· 
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producing part 808. 

First, input a compressed picture data to ·the input terminal 801, 

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

separate differential picture data as well as coordinates data from the input 

5 data, third, send these separated data to the differential picture expanding 

part 803 and the tr~sformation parameter producing part 806 via lines 8002 

and 8003 respectively. The differential picture data includes a quantized 

transformed (DCT) coe~cients and a quantization stepsize (scale). In the 

differential picture expanding part 8,03, apply an inverse quantization to the 

10 transformed DCT coefficients using the quantization stepsize, and then, apply 

an inverse DCT thereto for expanding to the differential picture. 

The coordinates data include the data for producing transformation 

parameters, and the transformation parameters are produced by the 

transformation parameter producing part 806, e.g., in the case of the Affine 

15 · transform· expressed by the equation (3), parameters a, b, c, d, e, and f are 

produced, which is detailed hereinafter. 

First, input the transforma.tion parameters produced by the 

transformation parameter producing part 806 and· the picture to be stored in 

the frame memory into the predicted picture producing part 808. In the case 

20 of the Affine transform expressed by the equation (3), the predicted vaiue for a 

pixel· at (x, y) is given. by a pixel at (u, v) of the image stored in the frame 

memory according to equation (3) using the transformation parameters {a, b, c, 

d, e, f) sent from· the transformation parameter producing part 806. The 

same practice can be applicable to the equation (1), (2), and (4). 

25 Send the predicted picture 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 in a plural form, which is 

30 discussed here. 
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Hereinafter the following case is discussed: a coordinates. data 

comprises the coordinates 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 required for :fin.ding transformation 

5 paramete;rs. 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, y) components, .six Affine parameters can be_ solved in the case of 

N=3. N=l, N=2 and N=5 are applicable to the equation (1), (2) and (4) . . 

respectively. The "N''' pieces of transformed coordinates points are motion 

10 vectors and correspond to the (u, v) components on the left side of equation (4). 

In the case of the Affine transform, three Coordinates points i.e.; (xO~ y0), 

(xl, yl) and (x2, y2), and three transformed coordinates J>Oints, i.e., (uO, vO), 

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

part 806 via a line 8003~ In the transformation parameter producing part 

15 806, the Affine· parameter · .can be. obtained by solving the following 

simultaneous equations. 

(uO, vO) = (axO + byO + e, cxO + dyO + f) · 

(ul, vl) = (axl + byl + e, cxl + dyl + f) 

(u2, v2) = (ax2 + by2 + e, cx2 + dy2 + f) 

....•. (5) 

. . 

20 The transformation parameters can be obtained using more coordinates data. 

For other cases, given be equations (l); (2) and (4), the transformation 

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

p_arameters at high ·accuracy, ·the N coordinates points (x, Y). · have to 

· appropriately chosen. _ Preferably the N points_ are· located perpendicular 

25 between each other. 

When the coordinates points (xO, y), (xl, yl) and (x2, y2) are required 

for the given transformed coordinates points (uO, vO),·(ul, vl) and (u2, v2), the 

simultaneous ·equations (6) instead of the equations (5) can be solved. 

30 . -· (xO, yO) = (AuO + BvO + E, CuO + DvO + F) 
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(xl, yl) = (Aul + Bvl + E, Cul + Dvl + F) ..... (6) 

·· (x2, y2) = (Au2 + Bv2 + E, Cu2 + Dv2+ :If) 

Hereinafter the following case is discussed: · a coordinates data 

comprises the·coordinates points.of"N' pieces of pixels, and differential values 
. , 

5 · · of the. "N" pieces coordinates points transformed by the predetermined linear 

polynomial .. · When the predicted values for ob~aining a difference are the 

coordii:iates points of "N' pieces pixels, the transformation parameter is 

produced through the fo~owing steps: :first, in the transformation parameter 

producing part 806, add the different~a.I values between the coordinates points 

10 of the "N'' pieces pixels and the "N' pieces of transformed coordinat~s points, · 

and then, producing the transformation parameters using the "N'' 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, 

15 · in the transformation parameter producing part 806, the transformed 

coordinates points of the "N' piece·s pixels in the previous frame are added to 

the differential· values to restore N transformed coordinates points of the 

current frame. The transformation parameters are then calculated from the 

"N' .pieces . pixels coordinates points and the restored N transformed 

20 coordinates points. The· restored N ·transfornied ooordinates points· are 

stored as prediction values for the preceding qames. 

N~xt, the following case is discussed here: th_e coordinates data is the 

"N' pieces .coordin_ates points transformed from a predetermined "N' pieces 

coordinates points by a predetermined linear polynomial. It is not 

25 necessarily to transmit the "N' pieces coordinates points because they are 

predetermined. In the transformation· parameter producing part 806, the 

transformation par~meters are produced using the coordinates points of the· 

. predetermined "N' pieces pixels and the transformed coordinates points. 

Then the following case i~ considered where: the coordill.ates points 

30 are the differential values of the "N' pieces of transformed coordinates points 
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obtained by applying the predetermined linear polynomial function to the 

predeterniined "N' pieces coordinates poin~s. In the case where prediction 

values for obtaining the difference are the predetermined "N' pieces 
. . 

coordinates points, in the transformation parameter producing part 806, the 

5 predetermined "N'' pieces coordinates points are added to the difference to 

"retrieved the transformed coordinates points. Then the transformation 

parameters are calculated from the predetermined "N'' pieces coordinates 

points and the transfor~ed coordinates points thus retrieved. When the 

predicted values for obtaining the··difference are· the transformed coordinates , . . . 

10 points of the "N'' pieces pi.Xels 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 differential values to 

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

transformation para~eters are then calculated from the "N'' pieces pixels 

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

retrieved N transformed coordinates points are stored as prediction values for 

the preceding frames. 

Fig. 9 is a block diagram depicting an encoder utilized· in the third 

exemplary ·embodiment of the present invention. The encoder comprises the 

20 following elements: input terminal 901, transformation parameter estimator 
. . . 

903, predicted picture generator. 908, · first adder 904, differential picture 

compressor 905, differential picture expander 910, second adder 911, ·frame 

memory 909 and transmitter 906. First, input a digital picture to the input 

terminal 901. Second, in· the transformation parameter estimator 903, 

25 estimate a transformation parameter using a picture stored in the frame 
. ·. 

memory and the input digital picture.. The estimating me tho~ of the. Affine . 

parameters was already described hitherto. 

Instead of the piCture stored in the frame memory, an original pictlire 

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

30 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 
. . 

alr~ady discussed~ Input the estimated· transformation parameters and the 

picture ·stored in the frame memory .909 to the predicted picture generator 908, · 

5 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 data in the differential picture compressor 905, ·then 

send this to the transmitter· 906. ln·the differential picture compressor 905, 
. . , 

10 apply DCT to the compressed data and quantize the data, at the same time, in 

.the differential picture expander 910, the inverse quantization and inverse 

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

to the predicted picture,. and the result is stored in the frame memory. In the . 

transmitter 906, encode the differential compressed data, quantized width 

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

· (Embodiment 4) 

·Fig. 10 depfots a digital picture decoder utilized in a fourth ·exemplary 

embodiment. The. decoder comprises the following elements:·· input 

20 terminal 1001, variable length decoder 1002, differential picture expander 

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 explained. here. The transformation 

parameter generator i096 can produce plural types of parameters. A 

25 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, c, d, f). 

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, c, d, f) 

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

points and 12 coordinates points respectively ·for producing parameters. 

These numb~rs of coordinates points control switches 1009 and 1010 via a line 

10010. When the number of coordinates points are two, the switches ~009 

5 and 1010 are coupled with a terminals lOlla and 1012a 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 equation (2), and the parameters are output · 

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

· 10 and six, respective parameter producing sections 1006b and 1006c are coupled 

to terminals lOllb, 1012b and terminals lOllc, 1012c respectively. 

· According to the information about the number of coordinates points, a type of 

coordinates data to be transmitted. can be identified, and whereby the 

transformation parameters can be produced responsive to the numbers. The 

15 form of the coordinates data runs through the line 10003 has bee~ already 

discussed. When the right. sides of the equations (2) - (4), ·i.e., (x, y) are 

known 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 transformatio:r;i 

20 parameter producing sections are not limited to three but can be more than 

three~ 

(Embodiment" 5) 

Fig. 11 and Fig. 12 are block diagrams "depicting a digital picture 

25 decoder-and encoder respectively. These drawings a,re 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 is employed, and an operation of a parameter estimator 1203 is 

different from that of the parameter estimator 903. These <ill;ferent points 

30 are discussed here.- In the transformation parameter 1203 of Fig. 12, first, 
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estimate the transformation parameter, then, multiply it -by a picture size, 

second, quantize the multiplied transforril.a~ion parameters, and send it to the 

transmitter 1206 via a line 12009. The. transformation parameter is a real 

number, which should be· rounded to an integer after being multiplied. In 

5 the case of the Affine parameter, the parameters (a, b, c, d) should be 

expressed with a high accuracy. Parameters of vertical coordinates "a" and 

"c" are multiplied by a number of pixels ''V' in the vertical direction, and 

parameters. of horizontal coordinates ,''b" and "d" are ·multiplie.d by a number of 
. . 

pixels "H" in the horizontal direction. · In the case of equation ( 4) having a , 

10 square exponent term, the picture size for multiplying can be squared (H2
, V2, 

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

multiplie~ parameter is dlvided, and the parameter is reproduced. In the 

transformation parameter estimator 1203 of Fig. 12, . estimate the 

transformation parameters, and then find the m.aximum value of the 

15 .. transfor;m.ation parameter. An absolute maximum value is preferable. The 

transformation parameters are normalized by an exponent1 pa~ of the 

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

transformation parameter is multiplied by a v8.lue of the exponent part. 

Send the transformation parameters thus normalized and the exponent to the 

20 transmitter 1206, and transform them_ into a fixed length code before 

transmitting. In the transformation parameter ·expa~der 1106 of Fig. 11, 

divide the normalized parameters by the exponent, and expan,d these to the 

. transformation parameters. In- the case of tlie Affine parameters (a, b, c, d), 

find the maximum value among (a, b, c, d.) In this case, the parameter of 

25 parallel translation (e, f) can be included; however, since these parameters 

typically have a different number of di~ts from the Affine parameters, it had 

better not be· included. The same practice can be applied to the parameters· 

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 

30 to this procedure. 

I 
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In all the above exemplary embodiments, the descriptions cover the 

cases where a differential picture is non-ze~o-; 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 

5 transformation of an·· entire picture; however, the same description is 
. . 

applicable to a case where two dimensional or three-dimensional picture :is 

resolved int() plural small regions, and one of transforms including the Affine 

transform is· applied to. each small region. 

10 Industrial Applicability 

According to the_ present invention as described 1n the above 

embodiments, pictures of different sizes are transformed into the same 

coordinates syste~, and motions thereof are detected, and thus a predicted 

picture is produced, thereby increasing an accuracy ofa motion detection, and 

15 at the -- same time, decreasing coded ·quantity of· motion vectors._ On the 

decoder ~ide, a transformation parameter is obtained from coordinates data, 

which results in producing a highly accurate transformation parameter and a 

highly accurate predicted picture. Further, normalizing the tra;n.sformation 

parameter as well as multiplying it by a picture size can realize a 

20 transmitt~g of the parameter with a responsive accuracy to the picture. 

And also, the transformation parameter can be produced responsive to a 

number of coordinates data, which can realize an optimal process ofproducing 

the transformation· parameter~ and an efficient transmission of the 

coordinates data. 
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Scope of the Claims 

1. A digital picture encoder compnsing: 

picture. compress means for encoding an input picture and 

compressing data of the input picture, 

coordinates transform means . for applying coordinates 

transform to the picture decoded from the compressed picture to produce a 

coo:rdinates data, and outputting the coordinates data, 

transformation parameter producing means for producing a. 

transformation parameter 1:1sing the ~ordinates data, 

predicted picture producing means for producing a predicted 

picture using the transformation parameter produced by said transformation 

· parameter producing means and said input picture, 

transmission means for transmitting said compressed data 

· and the coordinates data. 

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

transformation parameter producing· means produces the transformation 

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 

20 predetermined linear polynomial function wherein "N" is a natural number. 

3. The digital picture encoder as defined in Claim 1, wherein the 

transformation parameter . producing means outputs the transformation 

parameter which is produced by inputting target pictures with different sizes 

25 and being numbered 1 through N, setting a common spatial coordinates for 

said target pictures num~ered 1 through N, compressing said target pictures 

and producing compressed pictures numbered 1 through · N, decoding said. 

compressed pictures numbered 1 through N, transforming thereof into said 

common spatial coordinates, producing expanded pictures numbered l 

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

4. A digital picture decoder comprising; 

variable length deco~ng means for inputting compressed 

5 picture data an:.d coordinates data and decoding thereof, 

transformatiol_l parameter producing means for producing a 

transformation parameter from a coordinates data decoded by said variable 

length decoding means, 

predicted picture producing means for producing predicted ,. 

10 picture data using· the transformation parameter produced by said 

transformation parameter producing means, 

15 

adding means for producing a decoded picture by adding a 

predicted picture produced by said predicted picture producing means to a 

compressed picture data decoded by said variable length decoder. 

5. The digital picture decoder as defined in Claim 4, wherein 

said transformation parameter producing means produces the transformation· 

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 

20 predetermined linear polynomial function, wherein "N'' is a natural number. 

· 6. The digital picture decoder as defined in Claim 4, wherein 
. - . . 

the transformation parameter producing· means outputs the transformation 

parameter which is produced by inputting target pictures with different sizes 

25 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 l through N, decoding sal.d. 

compressed pictures numbered 1 through N, transforming thereof into said 

common spatial coordinates, producing expanded pictures numbered 1 

30 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 picture encoder ··characterized by ·an operation 

5 comprising the steps of: 

·10 

15 

(1) inputting target pictures 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 picture with a predetermined method, 

· (4) decoding the first compressed picture, 

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

coordinates, 

(6) producing a first expanded picture and storing thereof, at 

the same time, transforming the first expanded picture into the common 

1 spatial coordinates, t~ereby producing a first .off-set signal, 

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

together with said first compressed picture, 

20 (8) transforming a "n"th (n=2, 3,- ... · , N) target picture into 

the common space C()ordinates, 

(9) producing a predicted picture of the "n"th target picture 

referring to "n-l"th expanded picture, 

(10) producing a differential picture using said "n"th· picture 

25 and said predicted picture, and compressing the differential picture, 

(11) producing a "n"th compressed pictlire, 

(12) decoding the "n"th compressed picture, and· 

transforming thereof into .the common space coordinates, 

· · (13) producing a "n"th expanded picture and storing thereof, 

30 and at the same time, encoding a · "n"th off-set signal produced by 
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transforming said "n"th compressed picture into the common space 

coordinates, and -

(14) transmitting the encoded "n"th off-set signal together 

with said 'fn''th compressed picture. 

8. A predicted picture encoder characterized. by an operation 

comprising the steps of: 

(1) inputting target pictures with different -sizes and being 

· numbered 1 through N, 

(2) setting a common space coordinates for said · target 

pictures num~ered 1 through N, 

(3) resolving a first target picture into M pieces of regions, 

(4) compressing a "m"th (m=l, 2, ... , M>. region with a·· 

predetermined method, and producing a "m"th compressed region, 

(5) dec.oding said "m"th compressed region, 

(6) transforming the de-coded region into the common Spatial 

coordinates, 

· (7) producing a ''m"th expanded region and storing thereof, 

at the same time, enco~ng a·''m"th off-f:let-signal produced by transforming· ' . 

20 said "m:"th expanded region into the common spatial coordinates, · 

25· 

(8) transmitting ~he enco_ded off-set" signal together with said 

"m"th compressed region,. 

(9) resolving a "n''th (n=2, 3, . . . , N) ·target. picture ·into K 

pieces of regions, 

(10) transforming a "k"th (k=1, 2, 3, .. ·. , K) region into the 

common spatial coordinates, 

(11) producing a (predicted picture) referring to said "m"th. 

expanded region, 

(12) producing a differential region using said "k"th region 

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

"k"th compressed region, 

(14) decoding the "k"th compressed region a:nd ti:ansforming 

thereof into the common spatial coordinates, 

· (15) producing a "k"th expanded region and storing thereof, 

at the same time, encoding a "k''th off-set signal produced by transforming a 

"k''th target region into the common spatial coordinates, and 

(16) transmitting the encoded off-set signal together with · 

said "k''th compressed region . 

9. A predicted picture decoder comprising an input terminal, a 
data analyzer, a decoding part, an adder, a coordinates·transformer, a motion· 

compensator and a frame memory, wherein said predicted picture decoder is 

characterized by an operation comprising the steps of: 

(1) inputting compressed pictures data numbered .1 through N 

including a "n"th (n=l, 2, 3, ... , N) off-set signal which is produced ·by 

encoding target pictures with different sizes and numbered 1 through N, and 

transforming a "n"th target picture into the common spatial coordinates, to 

said input ~erminal, 

(2) analyzing a first compressed picture data in said data . 

analyzer, 

. (3) outputting the first compressed picture data and a first 

off-se~ signal, 

( 4) inputting said first compressed picture signal to said 

25 decoding part, and restoring thereof to a. first reproduced picture, 

(5) applying coordinates transform to the first reproduced 

·picture in said co~rdinates transformer based on said first off-set signal, and 
. . . 

storing thereof into said frame memory, 

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

30 iii said data analyzer, 
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(7) outputtmg a "n"th compressed picture signal, a "n"th off­

. set signal and a "n"th motion signal, · 

(8) inputting said "n"th compressed picture signal to said 

. decoding: part; and· restoring thereof to a "n"th expanded differential pictur~, 

5 (9) inputting said ·"n''th off-set signal and said "n"th motion 

signal to said motion compensator, 

(10) obtaining a "n''th predicted picture from a "n"'.l"th 

reproduced picture stored in the frame memory based on sai~ "n"th off-set 

signal and said ''n"th motion signal, and 
' 

10 (11) adding said "n"th expanded differential picture to said 

"n''th predicted picture, then restoring thereof to "n"th ·reproduced picture, 
I 

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

coordinate transformer, applyin.g coordinates transform to the "n''th 

reproduced picture based on said "n;'th off-set signal, and storing thereof into 

15 said frame memoey. 

10. A predicted picture decoder comprising an input terminal, a 

data analyzer, a decoding part; an adder, a coordinates transformer, a motion 
I 

compensator and a frame memory, wherein said "predicted pict~e decoder is 

20·. characterized by an operation comprising the steps of: 

(1) inputting compressed pictures data numbered 1 through N 

including an off-set signal which is produced by encoding a plurality of target 

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

numbered 1 through N, and transforming said plurality of target regions into · 

25 the common space coordinates, to said input terminal, 

30 

(2) analyzing a 'first compressed picture data in said ·data 

analyzer,· 

(3) outputting a "m"th (m=l, 2, ... , M) compressed region 

signal and a "m"th off-set signal* 

(4) inputting said "m':th compressed region signal to said 
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decoding _part, and restoring thereof to a "m"th reproduced region, 

(5) in said coordinates transformer, applying coordinates 

transform to the '_'m"th reproduced region based on said "m"th off"'.set signal, 

·and then storing thereof, 

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

in said data analyzer, 

·(7) outputting a "k"th {k=l, 2, ... , K) compressed region. 

: signal, a "k"th off-set signal and a "k"th motion signal, 

. (8) inputting said "k"th compressed region signal to said 
' 

10 decoding part, and restoring thereof to a "k''th expanded differenti~ region, 

(9) inputting said "k"th off-set signal and said "k''th ·motion 

.signal to said motion compensator,· 

(10) obtaining a "k"th predicted region from . the "m"th 

reproduced region stored in the frame memory . based on said "k"th off-set 

15 signai and said "k"th motion signal, and 

(11) adding said "k"th expanded differential region to said 

"k''th predicted picture, then restoring thereof to "k''th reproduced region, and 

outputting thereof by using said adder, at th~ same tj.me, in said coordinates 

transformer, applying coordinates transform to the "k''th reproduced region 

20 based on said "k''th off-set signal, 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 

25 digital picture decoder is characterized by an.operation comprismg the steps 

of: 

(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 

30 differential picture expander, at the same time, inputting coordinates points 
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of N pieces of.pixels and N pieces of coordinates points transformed from ~aid 

N pieces of coordinates points by a predete:r:mined linear polynomial function 

to said transformation parameter generator, 

( 4) expanding said differential . picture data by said 

5 differential picture expander, and transmitting thereof to said adder, 

(5) _in said parameter generator, producing a transformation 

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

coordinates points transformed from said N pieces of coordinates points, 
' . 

. · (6) transmitting the transforni.ation parameter to the , 

10 predicted picture generator, 

15 

20 

25 

(7) producing a predicted picture in said predicted picture 

generator by using said transformation parameter and a picture input from 

said frame memory, 

(8) transmitting 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 in the frame 

memory. 

12. 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 memoi:y; wherein said 

digital picture decoder.is characterized by an operation ~omprising the steps 

of: 

(1) inputting data to said variable length decoder, 

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

(3) transmitting the diffe~ntial picture data to said. 

differential picture expander, at the same time, inputting coordinates points 

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

30 · transformed from said N pieces of coordinates points by a predetermined 
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linear polynoinial function, to said transformation parameter generator, 

-( 4) expanding said differential picture . _data by said 

differential picture exp~nder, and transmitti,ng thereof to said adder, 

(5) in said transformation parameter generator, adding said 

5 coordinates points of N pieces of pixels to the differential value of the N pieces 
. . 

of transformed coordinates points, and producing a transformation parameter 

using said· coordinates .points of N pieces of pixels and the added result of the 

N pieces of transformed coordinates points, 

. (6) transmitting the transformation parameter to the 

10 predicted picture generator, 

15 

25 

(7) producing a predicted picture in said predicted picture 

generator by using said transformation parameter and a picture input from 

said frame memory, . 

(8) transmitting 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 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 an~ a fra:ine memory; wherei~ 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 data from said data, 

(3) transmitting the differential pict~e data to said. 

differential picture expander, at the same time, inputting N pieces 

coordinates points transformed from predetermined N pieces of coordinates 

30 points by a predetermined linear polynomial function, to said transfoi:matioil 
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parameter generator, 

. -( 4) expandi.ng said differential picture data by said . 
differential picture expander, and transmitting thereof to said adder, 

(5) in said transforination parameter generator, producing a 

5 transformation parameter using said coordinates points of the predetermined 

N pieces of pixels· and the coordinates points transf~rmed from said N pieces 

of coordinates points, 

10 

(6) transmitting the transformation parameter to the 

predicted picture ge.nerator, 

(7) in said prediCted picture generator,.producing a predicted 

picture using said transformation parameter and a picture input fr.o~ said 

frame memory, 

(8) transmitting the predicted picture to said adder, 

(9) adding said predicted picture to said expanded 

15 differential picture, arid producing a· picture in said adder, 

(10) outputting the picture and storing thereof on the frame 

memory. 

14. A digital picture deooder comprising a variable length decoder, 

20 a differential picture expander, an adder, a transformation parameter 

generator, a predicted picture generator and a frame memory; wherein s.aid 

digital picture decoder is characterized by an operation comprising the steps · 

of: 

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 

30 parameter generator, 
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( 4) ej[panding said differentifil pictur~ data by said 

differential picture expander, and transmitting thereof to said adder, 

(5) iµ said transformation parameter generator, adding an. . . 

estimated value · of said N pieces transformed coordinates points to a 

5 differential value of said N pieces transformed ·coordinates points, and 

producing a tra:O:sformation parameter using said coordinates points of 

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

ofcoordinates points, 

. (6) transmitting ~he transformation parameter to the 

10 predicted picture generator, 

15 

20 

(7) in said predicted picture generator, producing a predicted 

· picture using said transformation parameter and a picture input from said 

frame memory, 

· (8) transmittmg 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 m the · 

memory. 

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

said estimated value of said N pieces transformed coordinates points is the 

predeterniined N pieces coordinates points. 

16. The digital picture decoder as defined· in Claim i4; wherein 

25 said estimated value of said N pieces transformed· coordinates points is N 

pieees of transformed_ coordinates points of a preceding frame. 

17. A digital picture encoder compnsmg a transformation 

parameter estimator, a predicted picture generator, a first adder~ a 

30 differential picture compressor, a· differential 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 parameter estimator, 
. . 

5 estimating·a transformation parameter using a picture stored in said frame 

memory and·said digital picture, 

(3) inputting the estimated transformation param,eter and 

the picture stored in said frame memory to said predicted picture generator, 

(4) _producing a predicted picture based on said estimated , . 

· 10 transformation parameter, 

15 

(5) in said first adder, finding a difference between said · 

digital picture and said predicted picture,_ 

(6) in said diffe~ential picture 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; 

expanding said differential compressed data to expanded. differential data, 

(8) in said second adder, addingthe expanded-differential 

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

20 wherein, said digital picture e;ncoder is characterized by 

25 

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 transmitting thereof together with said· differential compressed data. 

18. The digital pictlire encoder as defined in Claim 17~ wherein a 

·.differential value betweens.aid N pieces transformed coordinates poill.t 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, 

30 and said differential compressed data is transmitted together therewith. 
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19. -A digital picture encoder compns1ng a transformation· 

parameter estimator, ·a predicted picture generator,. a first adder, a 

differential picture compressor, a differential picture _expander, a· second 

5 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 parameter estimator, estimating a 

transformation parameter using a picture stored in said frame memory and 
. , . . 

10 said digital picture,. 

15 

(3) inputting the estimated transformation parameter and the 

picture stored in said frame memory to said predicted ·picture generator, 

( 4) producing a predicted picture based on said estimated 

transformation parameter, 

(5) in said first adder; finding a ·difference between said 

digitaI picture and said predicted picture, 

(6) in said differential picture compressor, compressing the 

difference in~o differential compressed data, 

(7) transmitting the differential compressed data, at the ~ame 

20 time, in said differential picture expander, expanding said 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 i,s characterized by sending 

25 coordinates points of predetermined N pieces of pixels and N pieces 

coordinates points. transformed by said transformation parameter to said 

transmitter from said transformation parameter estimator~ and transmitting· · 

thereof together with said differential compressed data. 

30 20. The digital picture encoder as defined in·Ciaim 19; wherein a 
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· · · differential value between. said N pieces transformed coordinates point and 

said predetermined. N pieces coordinates point are sent instead of said 

coordinates point transformed from said N. pieces coordinates point to said 

transmitter, and said differential compressed data is tr~nsniitted together 

5 t4erewith. 

· . 21. The digital picture encoder as defined m Claim 19; wherein a 

differential v·alue between said N pieces transforin:ed coordinates poill;t and 

N pieces coordinates point of a previous frame are sent instead of sai4 
• . • z' • • 

I 

10 coordinates .point transformed from said N pieces coordinates point to said 

transmitter, and said differential compressed data is transmitted together 

therewith. 

22. A digital picture decoder comprising· a variable length decoder, 

15 a differential picture expander, an adder, a transformation parameter 

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

20 

. . 

operation of said digital pfotlire decoder comprise~ the steps of: 

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

(2) separating a differential picture data from sai.d data, 

(3) transmitting the differential picture data to said 

differential picture· expander, at the same time, inputting a number of 

coordinates data and said coordinate data to ~aid transformation parameter 

generator, 
. 

(4) "in sa..id differential picture expander, expanding said 

25 differential picture data, and transmitting thereof to sai<:f. adder, 

30 

(5) in said transformation parameter generator, changing a 

parameter producing method responsive to the number of transformation· 

parameters, and producing a transformation parameter from· said coordinate 

data, 

(6) transmitting the transformation parameter to the 
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10 

. 15 

predicted picture generator, 

-(7) in said predicted picttire generator, producing a predicted 

. picture using said transformation parameter and a picture input from said 

frame memory, · 

(8) transmitting the predicted picture to said adder, 

(9). in said adder, adding said predicted pict.ure to said 

expanded differentia_l picture, and producing a picture, 

(IO) outputting the picture, and at the same tinie, storing 

thereof in the frame memory. , 

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 transformed from said N pieces coordinates point by . a 

predetermined linear polynomial function. 
. . 

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

said coordinates data comprises a coordinates point of N pieces of pixels and a · 

differential value between coordinates point transformed from said N pieces 

coordinates point by a predetermined iinear polynomial and said coordinate~ 

20 point of N pieces of pixels. 

. 25. The ·digital pictlire decoder as defined in Claim 22; wherein 

said coordinates data comprises· a differential value between a coordinates 

point of N pieces of pixels and a coordinate$ point of N pieces of pixels of a 

25 previous frame, and a differential. value between coordinates point 

transformed· from said N pieces coordinates point 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 Claim 22; .. wherein 
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10 

said coordinates data comprises N pieces coordinates points transformed by a 

predetermined linear polynomial function from said predetermined N pieces 

coordinates points. 

27. The digital picture deeoder as defined'in Claim 22; wherein 

said coordinates data comprises a differential value between N pieces 

ci>ordinates points transformed ~Y a predetermined linear: polynomial function 

from said predetermined _N pieces coordinates points and said predetermined 

N' pieces coordinates ·points. 

28. The digital picture decoder as defined i~ Claim 22; wherein 

said coordinates data comprises a_ differential value between N pieces 

coordinates points transformed by a predetermined linear polynomial function 

from said predetermined N pieces coordinates points and said N pieces. 

15 coordinates points of a previous frame. 

29. A digital picture encoder compr1s1ng a transformation 

·parameter estimator, a predicted picture generator, a first adder, a 

differential picture compressor, a differential _picture expander, a second 

20 adder, a frame memory and a transmitte;l"; wherein an operation of said digital 

piCture encoder comprises the steps of: 
. . 

(1) inputting a digital picture, _ 

(2) in said transformation[paranieter estimator, estimating a 
transform·ation parameter using a picture stored in said frame memory and 

25 said digital picture,·· 

30 

(3) inputting the estimated transformation parameter and the 

picture ·stored in said frame memory to said predicted picture generator, 

(4) producing a predicted picture based on said estimated 

transformation parameter, 

(5) in said first adder, finding a difference between ·said 
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digital picture Etnd said predicted picture, 

(6) in said differential pict.ure compressor, compressing the 

.difference into differential compressed data, 

(7) transmitting the differential compressed data to· the 

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

expanding said differential compresse~ data to expanded differential data, 

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

· dat_a to said predicted pi~ure, and storing thereof in said frame memory, · 

. (9) in said transformation parameter estimator, multiplying 
. . ! 

10 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 picture encoder comprising a transformation 

15 parameter estimator, a predicted picture generator,· . a first adder,· a 

differential picture compressor, a differential picture expander, a second 

adder, a frame mein.ory and a transmitter; wherein an operation of said digital 

picture encoder comprises the steps of: 

20' 

25 

(1) inputting a digital picture, 

(2) in said transformation parameter estimator, estimating a 

transformation parameter using a picture stored in said frame memory and 

said digital picture, 

(3) inputting the estimated transformation parameter and the 
. . . . . 

picture stored in said frame memory to said predicted picture_ generator, 

(4) producing a predicted picture based on saj.d estimated 

transformation par1;1.meter, 

(5) in said first adder, finding ·a difference between said. 

digital picture and said predicted picture, 

(6) in said differential picture compressor, compressing the 

30 difference into differential compressed data, 
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(7) transmitting the differentiai compressed data to the 

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

expanding said differential compressed data to expanded differential data, 

(8) in said . second adder, adding the expanded d,ifferential 

5 data to saj,d predicted picture, and stori~g thereof in said frame memory, 

wherein, said digital picture encoder is charactetized .by finding 

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

said transformation par':lmeter estimator, normaliZing said transformation 

parameter with said exponent par~; sending said exponent part and the 

10 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 transformation parameter 

15 expander, a predicted picture generator and a frame memory; wherein an 

operation of said digital picture decoder comprises the steps of: 

(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 

20 . differential picture expander, at the same time, inputtiJ:tg a compresi:;ed 

transformation parameter to· said transformation parameter expander, 

(4) in- said differential picture expander, ·expanding said 

differential picture data ·an:d transmitting thereof to said adder, 

(5) in said transformation parameter expander, dividing a· 

25 picture size into said compressed transformation parameter multiplied by a 

picture size, and expanding the division result into the transformation­

parameter, 

(6) transmitting the transformation parameter to the 

predicted picture generator, 

30 (7) in said predicted picture generator, producing a predicted 
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J>icture using said ~ransformation parameter and a picture input from said 

frame memory, 

(8) transmitting the predicted picture to said adder, 

"(9) adding said predicted · picture to said expanded 

5 clifferenti~ picture, and producing a picture in said adder, 

(10) outputting the picture, and at the same time, storing 

thereof in the frame memory. 

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

10 a diffe.rential picture ex.pander, an adder, a transformation parameter 

ex.pander, a' predicted picture generator and a frame memory; wherein an 

operation of said digital picture decoder comprises the steps of: 

15' 

·(I) inputting data to said variable length decoder, 

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

(3) transmitting the differential picture data to said 

cJ.:ifferential pict\ire expander; at the same time, inputting an exponent part 

and a normalized transformation parameter to said transformation parameter 

expander, 

(4) in said differential picture expander, expanding said 

20 differential picture data, and transmitting thereof to said adder, . . 
(5) in said transformation parameter expander, dividing said . 

normalized transformation parameter by said exponent part, expanding the 

division res~t to the transformation parameter, 

(6) transmitting the transformation parameter to the 

25 predicted picture generator, 

30 

(7) in said predicted picture generator, producing a predicted 

picture using said transformation para~eter and a picture input from said. 

frame memory, 

(8) transmitting the predicted picture _to said adder, 

(9) in said adder, adding said predicted picture to said 
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expanded differential picture, ·and producing a picttite, 

-(10) outputting the picture, and at the same time, storing 

said picture in said frame memory. 

~ . 


