Al e D DATA RE- ENCODI NG APPARATUS FIELD OF THE | Aqg_¥ %@g&
.Jlnventlon relates to an jnmage cod t ?hg ap aratqﬁmf qﬁﬁg

and re- encothg“Fﬁage toded dat a.

conventi onal type of ;nage coded d [ apparatus as dlsclosed,

for instance, |q i

i
A

FIELD OF THE INVENTION
" )

IMAGE CODED DATA RE-ENCODING APPARATUS

The present invention relates .to an-'image
5 coded data re-encoding apparatus for decoding and

re-encoding image coded data.

BACKGROUND OF THE INVENTION

In the conventional type of image coded data
10 re-encoding apparatus as disclosed, for instance, in
Japanese Patent Laid-Open Publication No. 179186/1990,
as shown in Fig. 3A, an inputted image 101 is coded by
an image coder lbO in a master station A, gene:ated
image coded data (transmitted data) 107 or 107a is

15 .decoded by an image decoder 200 in a relay station B, |
and a decoded image 10la is again coded by an image
coder 100 in the relay station B. Relayed image coded
data (transmitted data) 107 or 107a is decoded bj. an
'image decoder 209 as a decoded image 1l0la ih a slave
20 station C. In a case wheré a TV conference is held
through the relay station B having a decoding and
relaying - function, to adjust a volume of generated
coded data (or a image data compression ratio) and
various typés of parameter (such as an image size or a
25 frame rate) when a éoding system in the master station
| A is different from that in the slave station C, after
the decoded image 10la is obtained once, the data is

coded again for coordination. Also, when a stored
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using a casse

(VCR), the image coded data (stored data) 107a re-

encoded in a video tape 300 is decoded, as shown . in

Fig. 3B, and then re-encoded for copying.

The conventional type of image coded data

re-encoding apparatus as described above is based on a

" system in which image coded data is once decoded for

relaying or copying and then re-~encoded.
In the image coder 100, as shown in Fig.' 4a,

to satisfy the requirements, for instance, in the

international standardizing system MPEG1 (Moving

Picture Experts Group 1) based on the cooperation
between ISO (International Standardizing .Organization)
and IEC (International Electric Standard cConference),
at the first subtraction between a current frame image

102 to be coded and stored in a frame memory 1 among

the digital input image 101 and an predicted frame

image 112 from a motion compensation predictor 10 in a
subtracter 2 to generate an predicted error frame image
103.

Then, the “predicted error frame image 103 is
subjected to computing for DCT (distributed cosine
transformation) by the transformer 3, and then scalar
quantization processing according to a quantizing step
corresponding to a feedback control in which a
generated transform coefficient 104 is monitored and a
quantity of generated code is controlled to a constant

level by a quantizer 4a or a feed forward control

ed i mage 10la is again

100 in the relay statlon B. Relayed image coded
200 as a
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stat!on C. In a caée where a TV conference is held t
station B having a decoding and Tbt smamnﬁmﬁam to

generated coded data (or a .inmge dat atlo) and vaP«?’r
of paranmeter (such as an image siZe ) when &EodT T
~in the master station Ais different m he sl ave station C,

after the decoded inmage 10la is obtalned once, the data is coded again for
coordination. Al §9:oMd®N mdatueMént of diffusion of input images or the

like, generated quantized index 105 is subjecfed
together with quantized parameters 106 generated. by the
quantizer 4a or a motidn'vector 113 genérated by the
5 motion compensation predictorIIOa to variable length
coding processing with Hafmann code or the like by a
variable length coder 5a, and generated image coded
daﬁa 107 is transferred_through a communication 1line,
or is stored in a storage medium such as a CD-ROM

10 (Compact Disk-Read Only Memory) or video tape.
Furthermore, according to the quantization
index 105 from'the quancizer 4a, a local predicted
error frame image 109 obtained by inverse transforming
with an inverse transformer 7 a transform coefficient
15 108 inverse quantized by a inverse quantizer 6 is added
to an predicted frame image ~ from the motion
compensation predictor 10a in an addei 8 to generate a
locally decoded frame image 110. The locally decoded
frame image 110 is coded and stored in a frame memory
20 9, and the coded preceding frame imaée 111 is subjected
to comguting for pattern ﬁatching with a current frame
image 102 from the frame memory 1 to generate  an
predicted frame image 112 aiready subjected to motion
compensation and giving a minimum error. In the MPEG1l
.25 motion compensation prediction system, as shown in Fig.
5, three types of coding mode (intfa-frame
prediction/prediction between forward  motion

compensated frames/ﬁrediction between bidirectional
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motion compensated frames) are available.
For I picture (intra coded picture) F(0) and
F(9), estimation for motion compensation is not
executed (Namely, the predicted frame image 112 is not
5 .generated).- As the I picture is used as a feférence‘
image for prediction of motion compensation, it is
required to improve quality of the decoded image, and
in addition as prediction of motion compensation is not
executed, a quantity of code becomes substantially
10_ large.
For an P picture (predictive-coded picture)
F(3) and F(6), prediction of motion compensation is
executed by using only images preceding in terms of
time (for instance, F(0) for F(3) and F(3) for F(6)).
15 As a P picture is used as a reference image for
prediction of motion compensation, it is required to
improve quality of the deched image to some extent.
For a B éicture (bidirectionally predicfive-
coded picture) F(l), F(2), F(4), F(5), F(7) and F(8),
20 prediction of motion compensation is executed by using
2 images before and after the B picture in terms of
time. As a B picture is not used as a reference image
for. estimation of motion compensation, rough
quantization is allowable. As prediction of motion
25 compensation 1is executed bidirectionally, if, for
instance, quality of I and P pictures before and after
the B picture in a certain sequence in motion is high,

a decoded image can be obtained from only the motion



= \ .

re-encodi ng apparatus as descri bed ?bove Is based on a s

i mge coded data i s once decoded f orshesiHanBeen Reptaagyi Ng o1 e
STy RS

te-encoded. In the image coder 100, i . 4A, t S
requi renents, for instance, in the i standardi zi ng systenr
he cooperation between

MPEGL (Moving Picture Experts Group_.1l) based on
| SO (I'nternational Standardi zing : Organization %Pd | EC (I nternational
El ectric Stdﬁﬂ%?%rstn?%4eﬂcé?uantltg of generated code is rather

small. When the coding mode shown in Fig. 5 is

ET HAS BEEN

nﬂin E

employed, the coding object current frame memorylll
outputs F(0), F(3), F(l), F(2), F(6), F(4), F(5), _F(9‘).,
5 F(7), and F(8) in this order.

_The image.decoder 200 execute operatiohs in a
flow reverse to that of operations by the image coder
100 shdwn in Fig. 4A, as shown in Fig. 4B. At first a
bit stream of image coded data (transmittéd/stofed

10. data) 107a from a communication line or a storége
medium is subjected to variable length decoding:
processing by a variable length decoder 1la, decoded_
quantization index 105a is subjected to.- a inverse-
scalar quantization processing according to a decoded

15 quantization parameter 106a from the variable length
decéder lla in a inverse quantizer 12a, and then a
inverse quantized transform coefficient 104a is
subjected to inverse-DCT computing in an iﬁverse
transformer 13, thus an predicated error frame imégé

20 103a being generated.

A current frame image 102a to be decoded,
said image 102a. obtained by adding an predicated
error frame image 103a to a bredicated frame image 1l1l2a
from a motion compensatibn predictor 17 in an adder 14

25 is stored in a decoding object current frame memory 15
and is outputted as the decoded image 101a.
Furthermore, in response to a decoded preceding fraﬁe

image 1lla stored in a decoded preceding frame memory



ét the first subtraction bet wee'n'a Thit Shésd HaslHea epjaip0€e 10

!
stored in a frane nenory 1 anong t I i
frame image 112 froma no M’

subtracter 2 to generate an predicte

predi cted

S

ion pre

nput i migﬁ’%ﬁﬁ ffgﬁeagu
ih—a

predicted error frame im _i?l subjected to, computing for
io

¢ 10
(distributedléosiﬁhetraﬁ§ab?ﬁﬁ

10

15

20

25

according to a decoded motion vector 113a from the
variable length decoder lla in the motion compensation
predictor 17. - |

In the conventional type of image coded - data
re-encoding apparatus as described above, the system
is employea in which image cdded data is once decoded

for relaying or copying and then re-encoded, quality of

"a decoded image is deteriorated. Also, delay in

processing increases, which requires a larger scale of

system to solve the problems as described above.

SUMMAR¥ OF THE INVENTION

: It is an object of the present invention' to
providg an.image coded data re-éncoding apparatus based
on a system in which data decoded for relaying or
copying from an image decoder is again coded so that
image qualitf is not so much deteriorated, delay in
processing is. reduced, a downsizing of a system is

enabled, and the coding efficiency is improved (an

image coded data re-encoding system using coded data

once decoded for some particular purposes).

The image coded re-encoding apparatus
éccording to the present invention is characterized in
that the following types of means as described
hereinafter are provided for achieving the objects
described above and an image coded data .re—encoding

system using data on decoded data for coding is

i mmge 103. Then, the
ramg, P9 hk4dr F 3, 9SARFY scal ar
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An image decoder receives and decodes image
coding data inputted thereinto, and outputs decoded -
images, and also outputs decoded data on coding, and

5 outputs inputte&-image coding data, without decoding
the data, to an image coder as it is. |

The image coder uses decoded data for coding
to a decoded image inputted from the image decoder, re-
encodes and output the data.- The image coder uses, for

10 instance, coding mode as decoded data concerning
coding, and re-encodes and outputs a decoded image
inputted thereinto only in the inter-frame predicated
coding mode. During the intra-frame coding mode, . the
image decoder outputs image coding data, without

15 decoding the déta, as it is. Also, thg image coder
uses the coding mode as decdded data, and céntrols- an
applicable coding mode and a quantity of generated code
according to the coding mode. For instance, if a
decoded image is in the intra-frame coding mode, the

20 image coder executes intra-frame coding, and if the

= , decoded image is in the .inter-frame predicted coding
mode, the image coder executes inter-frame predictéd
coding. Also, the image coder starts the re-encoding
process preferentially from frame images in the intra-

25 frame coding mode. Also, the image coder starts the
- down sampling process preferentially fro frame images
in the inter-frame predicted coding mode. Furthermore,

the image coder starts reducing a quantity of generated -
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stored in a §£gﬁggeprgﬁghﬂghsuggdlﬁ§ mgde. Egéé the image coder
| provides controls over quantization, executes motion
compensation prediction processing, variab;e length

5 coding processing, and quantization by using quantized
parameters, motion vectors, quantized index, or inverse
transformed transform coefficients respectively as
decoded data for coding. Also, the image coder sets
upper limit values from decoded quantization parameters

10 fof controlling quantization. Also, the image coder
executeﬁ correction using decoded motion vectors as
initial values or according to a ratio of an image size

;o be changed for motion compensation predication. In
Addition,'the image coder compulsively zeros transform

15 doefficients inverse quantized by the image decoder or
decoded indexes for gquantization. @ However, when a
number  of non-zero  transform coefficients for
quantization inverse quantized or decoded indexes for
quantization exceeds a number of non-zeroc transform

20 coefficients or decoded indexes above specified the
current coding mode{ the image.qoder-comphlsively zeros

the transform coefficients or indexes, and also
compulsively zeros transform coefficients before
éuantization and quantization indexes before variable

25 length coding each generated by the image coder under
the same conditions as those described above. Also,

the  image coder limits a number of transform

coefficients inverse quantized by the image decoder or
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image size to be changed.

. The image coded data re-encoding apparatus
according to the present invention decodes imége -poded
data to be coded again with an image decoder to which
image data is inputted from a communication line or a
storage media, outputs a decoded image, and also
outputs data (such as motion vectors, parameters for
quantization, and transform coefficient) for coded data
decoded as described above. Then the image coded data
re-encoding apparatus subjects the decoded image to re-

encoding " using data for the decoded coded image data

- with an image coder, into which image data is inputted

from the image decoder, and outputs the re-encoded
data. In .brief, the image coded data re-encoding
apparatus executes the following operations.

(1) The image coded data re-éncodihg
apparatus controls the applicable cbding mode as well
as a Quantity of generated code using a decdded
coding mode and according to the godiné mode. For
instance, the ébparatus executes intra-frame coding
according to the intra-frame coding mode, or executes
inter-frame prediction codihg according to the inter-
frame prediction coding mode or, the re-encoding
procéssihg is started preferentially.froﬁ a frame image
in the intra-frame coding mode. Also, the apparatus
executes frame images in the inter-frame prediction

coding mode preferentially and executes inter-frame

_
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frame I mage 110 is coded and stored in a frane frermry 9, a

preceding frame i mage 111 is subjected to conputing for pat g}ﬁ§~ é%;ﬁA BEEN:
with a current frame inage 102. fromthe frane nemory 1 to &

predicted frame.image 112 already subjected to notion conpensation and
giving a m rdowrn esampling die pRiddssing cor ceteesata guantddiyet iofh syst em

as shown in Fig. 5, t hree types of coding node ‘(intra-frame
pred|ctlom%ﬂﬁﬂﬁ%ﬁ#Q#lc°debetmeen forward - “notion
(2) The image coded data re-encoding
apparatus controls quantization wusing decoded

5 parameters for quantization. Also, the apparétus _ sets
a 'upper - limit value from the parameters for
quantization and controls

quantization.

(3) The image coded . data re-encoding

10 apparatus executes motion compensation  prediction

processing using re-encoded motion vectors. Also, the

apparatus exepﬁtes correction according to.a ratio of

image size to be changed using the motion vectors as an
initial value. |

15 : (4) The image coded data re—-encoding

apparatus executes quantization or variable 1length

coding processing using a transform coefficient

inverse qqantized or decoded index for quantization.

When a number of non-zero transform coefficients

20 inverse quantized or indexes for quaﬁtization exceeds a

number of non-zero parameters prespecified for the

current coding mode, an imag; decoder compulsively

changes the non-zero parameters to zero. Also, the

apparatus limits a number of inverse quantized

25 transform. jcoefficients or decoded indexes for

quantization - according to a height vs width ratio of

an image size to be changed. Also the apparatus

compulsively zeros generated transform coefficients or

This Sheet Has Been R

R 1117 i



conpensat ed

and F(9),
(Narel 'y,

frames/ prediction between bi di recti onal [4mﬂﬁ8HEETHAS
conpensated frames) are available. For | picture (intra co

estimation. for notion conpensation- is not—éxecHte

the predicted frane imge 112 is not

10

15

20

25

_indexes for quantization with the image coder under the

same conditions as those described above or limits a

number thereof.

(5) The apparatus re—en&odes and dutpups-.a
decoded image inputted only .in the interfframe
prediction coding mode using the decoded coding mode.
In the intraéframe coding mode, the apparatus outputs

image coded' data which is inputted from an image

decoder and is to be outputted without being decoded as

it is.
other objects and features of this invention
will become understood from the following description

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs; 1A and 1B are functional block diagrams
showing an image coded data re-encoding apparatus
according to one embodiment of the presént invention;

Fig. 2 is an explanatory view for explaining
an image hierarchy unit for switching a ' coding mode
with the motion compensation predictor shdwn in Figs.
1A and 1B;

Figs. 3A and 3B are block diagrams showing a

" conventional type of image coded data re-encoding

apparatus;
Figs. 4A and 4B are functional block diagrams

of the image coder as well as of the image decoder

jed pi BEML &Y

shown in Figs. 3A and 3B; and
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gener at ed) . As the | picture is used as a reference imagf
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|

executed, a quantity of code becomes substantially |arge. For an P prcture

(predictive-coded pictyre) R(3):and_ E d% Qgic [ f nqﬁ; c ensation

I s executed by using o ’r‘il‘ i rréage’égprae(??afl%gﬂon ne‘# rrs%(#e ph ©YP .
coding mode based on a system in which MPEG1 motion '
compensation is predicted by the motion compeﬁsation

predictor shown in Figs. 4A and 4B.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The image coded data re-encoding apparatus
according to one embodiment of the present invention is
an image codef (Refer to Eig. 1a) as shown in Fig. 1,
10 and includes a frame memory 1, a subtracter 2, a
transformer 3, ‘a - inverse quantizer 6, an inverse
transformer 7, an adder.s, and a frame memory 9 each
corresponding to the one shown in Fig. 4A.
The quantizer 4 corresponds to the
15 éonventional one shown in Fig. 4A, and subjects a
inverse quantizéd transform coefficient 104a to scalar
quantization when receiving a inverse quantized
transform coefficient 104a from a inverse quantizer 12
or decoded parameters 106a for quantization from a
20 variable length decoder 11 in an image decoder,
executes a feed back or feed forward control, subjects
decoded parameters for quantization 106a to scalar
quantization according to an applicable gquantizing
.step, and outputs indexes 105 for quantization.
25 The variable length coder 5 corresponds to
the conventional one shown in Fig. 4A, and, when image
coded data (transmitted/stored daté) 107a is image

coded data for an I picture and the image coded data
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time (for instanée, F(O for F(3) and F(3) for F(6)). As afi
used as a reference image for prediction of notion conpensgt
fequired to inprove quality of the decoded image to sone e

picture (bidirectionally predictive- coded picture) F(1),

i mges bef or picture in terns of tine.

the image coded data 1l07a as. image coded

(transmitted/stored data) 107 as it is.
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F(2),

5 The motion compensation predictor .

corresponds to the conventional one (10a) shown in Fig.
4a, and, when receiving decoded motion vectors

from the variable length decoder 11 in an image

F(4),
F(7) and K Cord@! | QDL MRENS FHION wq&&a&y uping 2

ét%nd&ﬁiif& ﬁ] % P As a B picture is
not used as feé@.{\?é&nﬁ?orhm variable length decoder 11, generates

data

10

coder,

113a

makes a determination as to which of I or P or B

10 picture the coding mode for the image coded data

(transmitted/stored data) 107a is, and does not predict

motion compensation for an I picture if the coding mode

is for an I picture, or predicts forward motion

compensation for a P picture if the éoding'mode is

15 a P picture, thus switching a coding mode

for

for

prediction of motion compensation in synchronism to an

image decoder. Furthermore, the motion compensation

predictor 10 receives the decoded motion vectors

and outputs the motion wvector 113.

20 Also, the image decoder (Refer to Fig.

frame memory 15, frame memory 16, and a

comprises an inverse transformer 13, an adder 14,

113a

1B).

a

motion

_ compensation predictor 17, like in the conventional

.type of image decoder as shown in Fig.

25 variable length decoder 11 corresponds

conventional one shown in Fig. 4B, and when

4B, The
to the
a bit

stream of the image coded data (transmitted/stored

data) 107a from a communication line or a

storage

F(5),
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for estimation of notion  conpensation, rough quasti-zat-i-en—is——
all owable. As prediction of notion conpensation 1is execq gHIS SHEET HAS BEEN -
bidirectionally, if, for instance, quality of I and P pi ctur&Erbhaébe '
and after the B picture in a certain sequence in notion i s -
i mage can be obtained fromonly the notion

medium is image coded data for an I picture, outputs

the bit stream without decoding as it is to an image
coder.
Furthermore, the variable length decoder_ 11
5 outputs the decoded parameters 166a for quantizatién to
both the inverse gquantizer and an imagé: coder and
decoded motion vectors to both the motion compensation
predictor 17 and the image coder. The inverse
quantizer is corresponds to Fig. 4B showing the example
10 of conventional technology described above, and outputs
the inverse quantized transform coefficients 104a to
the inverse convertor 13'as well as to the image coder.
The image coded data re-encoding apparatus
according to the above embédimeht is based on a system
15 in which data concerning coding such ias transform
coefficients 104a inverse quantized from a image 
' decoder, decoded parameters 106a for quantizétion, and
decoded motion‘vectors 113a is used, and image coded
data is re-encoded for replaying, or copying (an image
20 coded data re-encoding system making use of decoded
data for decoding). | _
It should be noted that description of the
embodiment above assumes. that coding mode is switched
by a frame by the motion compensation predictor 10, but
25 coding mode may be switched by a hierarchical unit
consisting of either one of a slice comprising a
plurality of macro blocks as shown'ih Fig. 2, a macro

block comprising 6 blocks, and a block comprising 8 x 8 -
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5 vectors, and a quantity of generated code is rather small[f=—Wiemn

coding . node showmn in Fig. 5 is enployed, the coding 55”% E%i&%g?ﬁEEN “
frame nmenory 1 outputs F(0), F(3), F(1), F(2), F(6), F(4) F(5

‘F(7), and F(8) in this order. The imge decoder 200 execute operatlons in a
flow reverse to that of operations by.the inmage coder 100 shown in Fig. 4A

as shown in Fig. 4§§xéisfirst fven if the ‘image coded data

(transmitted/stored data) .1o7a is a P picture, a
system can be employed in which a certain slice or a
certain macro block, or a certain block is ré;encoded
5 in’ the intra—ffame éoding mode. For a sliée, a macro
block, or a block each having been in the intra-frame
coding modé, control can be piqvided_by a hierarchical
unit smaller than a frame by synchronizing the coding
mode and re-encoding them in the intra-frame coding
10 mode.

| In the embodiment described above, the
motion compensation predictor 10 may preferentially
re-encode frame images (I pictures) in the intra-frame
- coding mode when re-encoding image coded data if it is
15 necessary to make the frame rate larger (for instance,
in a case when image c¢oded data haviﬁg a frame rate of
24 frames/sec such as that in a moving picture is re-
encoded at a frame rate of 30 frames/sec usually used
in Japan). With this scheme, the efficiency can. be

20 improved.
On the contrary, when it is necessary to make
a frame rate smaller, I and P.pictures eéch having high
image quality may be re-encoded by sequentially
down sampling out- inter-bidirectional motion-
25 compensation frame prediction coded frame images (B
pictures) not used as reference images for estimating
motion compensation. ﬁith. this scheme, the image

quality can be improved. When it is necessary to
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bit streamof image coded data (transmtted/stored data) 107
cqQmmuni cation line or a storage nedium is subjected t TU'§rSfﬂ3ﬁTe-fAs BEEN
| engt h decodi ng processing by a vari abl e | ength decoder 1l a decoﬂé.LACE
quantization index 105a is subjected to a inverse- scalar quantiza
processing according to a decoded quantlzatlon paraneter 106a fron1the

vari able |l ength decoder 1l1la in I nver se guant zerd angd L@en a tnverse
quanti zed transfﬁ?ﬂ?cﬁoéfﬁPEPEﬁFy o} ggnerated code (For instance, when

re—encod;ng image coded data having a blt rate of 10
mega bits/sec at a code rate of 5 mega bits/sec), a
quantity of code for B pictures may preferentiali& be
5 reduced to re-encode I and P pictures each -having a
high image quality at first. With this scheme, the |
‘image quality can be improved.
Also after synchronism of the coding mode  is
established, a frequency of I pictures may be made
10 smaller (for'instance, image coded data having a frame
rate of 1 degree/9 frames at a rate of 1 degree/18
frames). With this scheme, the effectivity can be
improved. |
Although description of the above embodiments
15 aséumes that the motion compensation predictor 10
outputs the decoded motidn vectors 113a.as they are as
motion vectors 113, the motion is searched on specified
range centering on the decoded motion vector 113a and
the motion vectors 113 is'qutputted.  For searching
20 optimal motion vectors, generally a long time  for
repeated computing is required; but with this scheme a
quantity of data to be computed can be reduced without
deteriorating the efficiencyain coding.
-AISO, when it is necessary to transfer image .
25 coded data with a half image size, a value of the
decoded motion vector 113a is arranged to half size,
and the motion vectors 113 is outputted. With this

scheme, a step of vector search can be eliminated.
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subjected to inverse-DCT. conputing in an I nverse trang
thus an predicated error frame i mage 103a bei ng generated. A
frane i mage 102a to be decoded, said inmage 102a obtai net=hy :
an predicated error franme imge 103a to a predicated franme inage 1173
a notion conpensation pred|cnathéﬁghndescaﬂﬂeioﬂ4ofstbéoahdvgn embed ivéeny

object current franme nenory 15 and - is outputted as the” decoded
i mage 10l a. assumes that the quantizer 4 executes quantization

according to gquantizing steps suited to decoded
parameters 106a for quantization, a upper limit value
5 for qguantization parameters may be set abcor@iné to the
decoded parameters for quantization 106a. Even if,
when re-encoding image céded data, fine quantizafion
processing is executed after rough quantization range
is decoded, it is not.effective for improvinglthe image
10 quality, so that .with this scheme generation of
unnecessary data due to setting of an upper limit wvalue
can be prevented.

Although description of the above embodiment
. assumes that the quantizer 4 executes quantization to
15 transform cqefficients 104a inverse quantized, if a
number of non-zero transform coefficients. 104a
outputted _from .the inverse quantizer 12 per block
exceeds a value prespecified for the current coding
mode, the non-zero coefficients may compulsively be
20 changed to =zero. With this scheme, a quantity of

generated code can be controiled.

Also, a number of non-zero indexes for
guantization 105 outputted from the quantizer 4 cén be
controlled as described above. Also a quantity of

25 generated code can be controlled as descriﬁed‘above.

When it is necessary to re-encode image coded

data by reducing the image size, a number of transform

coefficients 104a inverse quantized may be controlled.

This Sheet Has Been Replaced
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Furthernore, in response to a decoded preceding frame image
a decoded preceding frame menory - 6 - 16, the predicted firane pEmoeD
7112a i s generated according to a decoded notion vector 113a :

-+ I/\n
v v

1ﬁrﬂs %?%A%EEN

3

vari abl e I ength decoder 1l1la in the notion conpensation predictor 17.

10

15

20

25

For instance, both vertical and horizontal lengths of

an image can be reduced to 1/2 by providihg controls by

means of wusing in the quantizer 4, 4 x 4 transform _

- coefficients 104a in a low frequency zone of transform

coefficients 104a for 8 x 8 pixels outputted from the
inverse quantizer 12.

Also, decoded indexes for quantization 105a
may be inputted to the variable length coder 5 as well
as to the inverse quantizer 5 in place of inputting the
transform -coefficients 104a inﬁgrse'quantized to the
quantizer 4. With this scheme, the same effect as that
descfibed above can be achieved.

| Although description of the embodiment above
assumes that the variable length -codef 5 outputs
transmitted/stored data 107a, which is image coded
data for an I picture, as it is to an image coder
without decoding the data, the configuration is
allowable in which only I pictures at.a given interval
are not decoded. Similarly a system is allowable in
which only P pictures and B pictures at a given space
are not decoded. With this scheme, a quantity of
generated code can be adjusted. =

Also, in the epbodiment above, if it is
necessary to execute specific generation ( in case of
high speed search or in case of I/0 frame rate), I and
P pictures may preferentially be re-encoded. With this
scheme, an image having a high image quality can be

regenerated. .
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"-7 - In the conventional type of inmage coded data re-enc as

descri bed above, the systemis enployed in which |nage c dﬂdoﬁﬁtﬁfiéEﬁﬁggry

. decoded for -8 - HEPLACED

=

- Although description of the above embodiments
assumes that the coding system is MPEGl (coding 'system
for a storage medium), it is needless to say that other
coding systems such as H. 261 (coding sygtem for TV

5 - conference and telephone) are allowable. Even when a
coding system in an image coder is different from that
in an image decoder, if a common coding mode such as,
for lnstance, an intra-frame codlng mode or an inter-
frame prediction codlng mode is avallable, the image

10 coded data can be re-encoded by controlling the coding
ﬁode.
Also, it is needless to say that the above
"embodiment is not limite& to the configuration like the
conventional ones as shown in Fig. 3a and Fig. 3B and
i 15 an image storing/copying system comprising a television
conference combining 4 or more installation sites or 3
or more video cassette recorders can be built up.
Also, it is needless to that any image
stbring/copying system can be used in the above
20 embodiment on the condition-that coded data is decoded
and outputted by making use of the Vcﬁl side 1like a
decoder for a storage media (disk or thehlike) or a
decoder for communication and broadcasting receiving
coded data without using two units of VCR.
25 In the image goding déta re-encoding
apparatus according to the present inventién as
described above, a system for re-encoding imége coding

data by using decoded data for coding is employed, so

This Sheet Has Been Reﬂlac
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?relaying or copying and then re-encoded, quality of a deC [ g dA BEE N'-
deteriorated. Also, delay in processing increases, which %. .
.scale of systemto solve the problens as descri bed above. o _

OF THE INVENTION It is an object of the invention to aneliorate one or nore
of the

that, as compared to the conventional type of re-
eﬁcoding processing is executed after decoding,
déterioration of image gquality is small, delay in

: processingl is shortened, a scale of the apparatus:’can

5 be minimized, and efficiency in coding can be improved.
Although the invention has been described

with respect to a specific embodiment for a complete

and clear disclosure, the appended claims are not to be
thus limited but are to be construed as embédying all

10 modifications and alternative constructions that may
occur to one skilled in the art which fairly fall

within the basic teaching herein set forth.
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-abovenenti oned di sadvant ages. - 10- According agpect—of—the
i nvention there is disclosed a re- encﬁm :enqxglgpgzgar}dt\s BEEN
T e-encoding a digital encoded i mage ummw”g Hi Ng: ARPLAGEER

ode *lnag :

decoder for receiving and decoding a digitalt eMc =50
CL‘AIMS:
1. An image coded data re-encodlng apparatus
comprising:

an image decoder for receiving and decoding

5 image coded data inputted thereinto and outputting

- decoded data for coding together with a decoded image;
and | |

an image coder for re-encoding and outputting

said decoded image inputted from said image decoder

10 using said data for coding.

2. An image coded data re-encoding apparatus
according to claim 1, wherein, when re-encoding with a
image coder, control over quantization is executed

15 using decoded quantization parameters a decoded data

fot coding.

3. An image coded data re-encoding -apparatus
according to claim 1, wherein when re-encoding with an
20 image coder, motion compensation processing is executed

by using .decoded motion vector as decoded data for

coding.
4. An image coded data re-encoding apparatus
25 according to claim 3, wherein a decoded motion vector

is used as an initial wvalue.

This Sheet Has Been Reﬂlaced
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¥

-generate a decoded i mage and associ at ed dlgltal data; and gn_T & Tod
for re-encoding said decoded i mage uﬂmmmmnmmﬂ”mcoded |Hﬁ'§e¥ ’;’f’b BEEN -
associated digital data so as to gen ncodef PERSERi n

L ee————

- the associated digital data conprises quantlz i n parameters and when
re-encoding with the i nage coder, control over quantization is executed

ustng .sai d quantzation pata neter - Aca ding to angQt her aspect of the
i nvention there P$ disclos alwgsgncﬁagﬁﬁ ﬁ%ﬁra B5ePOPALRE o dPPBRERES

re- e”COd'”g a d'QbEBLdEHSOd%Q ETR96 3! NGnaPORh At HRefiO0RLASIAY an  image
size in re-encoding, a decoded motlon vector is

corrected according to a ratio of sald image 81ze to be

5 . changed.

6. An image coded data re-encoding apparatus
according to claim 1, wherein, when re-encoding with
said an image coder, decoded data for coded mode is
10 used as decoded data for coding, and an applicable
coding mode and a gquantity of generated code are

controlled according to said cdding mode.

7. An image coded data re-encoding apparatus
15 according to claim 6, wherein, when re-encoding with a
image coder, control over quantization is executed
~using decoded quantization parameters a decoded data

for coding.

20 8. An image coded data' re-encoding apparatus
according to claim 6, wherein whén re-encoding with an
image coder, motion compensatioh processing is executed
by using decoded motion vector as decoded data for
coding. |

25
9. An image coded data re-encoding apparatus
according to claim 8, wherein a decoded motion vector

is used as an initial value.
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to generate a decoded i nage and associ at

an ‘i mage decoder -for receiving and deco Tage - So-
mn Tlglﬁ» '-i 4\8 BEEN
ded

coder for re-encoding said decoded |nage*usmnng
data so as to generate a dlgltal encoded |nage mhereln

gg2l data gomPriess RASN KRGl O ALANGH, ' Sprssadld

associ ated digital

:the associ at ed di
with the i mage co

“hﬁd

= )

| Pt

usli

noti o processing 1s exec

said nDtiOn VeCtoréccordlng to claim 8, wherein, when changing an image

10

15

20

25

size in re-encoding, a decoded motion vector is
corrected according to a ratio of said image size to be

changed. ' .

11. An image coded data re-encoding apparatus
according to claim 6, wherein intra-frame .coding is
executed in the intra-frame coding mode and inter~frame
predicted coding is executed in the inter~frame

predicted coding mode.

12. ~ An image coded data re4encoding apparatus
according to claim 11; wherein, when're—enéoding with a
image coder, control over quantization ‘is ‘executed
using decoded quantizafion parameters a decoded data

for coding.

13. An image coded data re-encoding apparatus

according to claim 11, wherein when re-encoding with an

~image coder, motion compensation processing is executed

by using decoded motiongvector as decoded data for

coding.

14. " An image coded data re-encoding apparatus-

according to claim 13, wherein a decoded motion vector

is used as an initial wvalue.
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2 11 - BRI EF DESCRI PTION OF THE lA and 1B .'1‘--:“— ------ =
bl ock di agrans show ng an i nage c @E di ng appg %%F&dﬂdﬁm BGEN
to one enbodi nent of the present I® r is an ehL_;LQEEE;ﬁffam/

for explaining an i mage hierarchy unit for smntchlng a codi ng nodé W
noti on conpensation predictor shown in Figs. 1A-and 1B; Figs. 3A and 3B are

bl ock di agramsp, show NGyt Gt IJiRld 'dea Okel@R@8ding apparatus
according to claim 13, wherein, when changing an 1mage
size in re-encoding, a decoded motion vector is
corrected according to a ratio of said image size to be

5 changed.

16. An image coded data re-encoding apparatus
according to claim 6, wherein re-encoding processing is
started preferentially from frame images in the intra-

10 frame coding mode.

17. An image .c0ded data re-encoding apparatus
according to claim 16, wherein, when re-encoding with a
image coder, control over quaptiégtion is executed
15 using decoded quantization paraﬁeters ad decoded data

for éoding.

18. An 1image coded data re-encoding apparatus
according to claim 16, wherein when re-encoding with an
20 image coder, motion compensation processing is executed

by using decoded motion vector as “decoded data for.

coding.

19. An image coded data re-encoding apparatus
25 according to claim 18, wherein a decoded motion vector

is ﬁsed as an initial value. -““-~>__~_‘_Nﬁ_\‘“
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goded data re-encodi ng apparatus; F|g are funct]
dlagrans of the inmge coder as well I l E " oder =
3A and 3B; and 12 Fig. 5is a V|em/ i_codqiHef

éﬁgﬁ§HEﬁT¢V‘ BEéq—

| Svmmmmmmed,

based on a systemin mhlch_NPE61 not i on
20. An image coded data re-encoding apparatus
according to claim 18,.wharein, when qhanging an image
size in re-encoding, a- decoded motion vector is
corrected accordindg to a ratio of said image size to be

5 changed. : ' -

21. An image coded data re-encoding apparatus
according- to claim 6, wherein the inter~frame dowh
sampling processing is started preferentially from

10 frame images in the inter-frame predicted coding mode.

22, An image coded data re-encoding apparatus
accoiding to claiﬁ 21, wherein, when re-encoding with a
image coder, control over guantization -is executéd
15 using decoded qguantization parameters ad decoded data

for coding.

23. An image . coded data re-encoding apparatus
according to claim 21, wherein when re-encoding with an
20 image coder, motion compensation processing is executed

by using decoded motion vector as .decoded data for

coding.
24. An image coded data re;encoding apparatua
25 according to claim 23, wherein a decoded motion vector

is used as an initial value.

T fi‘ii:ﬁﬂi"liﬂiif“‘
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eonpensatlon S predlcted by the notion ensat i predr-
i gs. 4A and 4B. DESCRIPTION OF THE P dﬁ}lﬂs Thi
data re-encodi ng apparatus according t M f the pr e§‘esri%LAc=-D
invention is an image coder (Refer to Flg 1A as shown in -1, and
.includes a franme nenory 1, a subtracter 2, a transfornmer 3, a inverse

‘quanti zer 6,280 lnversnntramagerneodéd dataddee-epceding fanmermtmary 9
each

according to claim 23, wherein, when changing an image
size in re-encoding, a decoded motion vector is

corrected according to a ratio of said image size to be

5 changed.

26. An image coded data re-encoding apparatus
according to claim 6, wherein reduction of a quantity
of generated code is started from frame images in the

10 inter-frame predicted coding mode.

27. An image coded data re-encoding apparatus
according to claim 26, wherein, when re-encoding with a
'image coder, control over gquantization .is executed
15 - using decoded quantization parameters a decoded data

for coding.

28. An image coded data re-encoding apparatus
according to claim 26, wherein when re-encoding with an
20 image coder, motion compensation processing is executed

by using decoded motion vector as -decoded data for

coding.
29. An image coded data re-encoding apparatus
25 according to claim 28, wherein a decoded motion vector

is used as an initial wvalue.
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cnrrespondlng to the one shown |®J" anti zer H-e5H0n

to t he conventional one sho m”ﬂm{]llﬂm ﬁ SUbJe tTé'HsﬁhcﬁvefASeBEEN '
quanti zed transform coefficient 1042 t gscakars( tizatio wWhedfEPLACED
receiving a I nverse guanti zed transform coefficient l04a froma :
i nverse quangpzer 12 oandegmdgd pasasat aasalObfe-éntodimgt i appavatisom a
variable length decoder 11 in an inage decoder, executes a feed
back or feedatecowdidgctot chbims@Bjevherein, when changing an image

size in re-encoding, a decoded motion vector is
corrected according to a ratio of said image size to be

5 changed.

\31. An image coded data re-encoding apparatus
according to claim 26, wherein aontrol over
guantization is executed using decoded quantization

10 parameters as decoded data for aoding and setting upper

limit values from said quantization parameters.

32. : An image coded data re-encoding apparatus
accordlng to claim 31, wherein when re-encoding with an
15 ilmage coder, motion compensation processing is executed

by using decoded motion vector as decoded data for

coding.
33. ‘An image coded data re-encoding apparatus
20 according to claim 32, wherein a decoded motion vector

is used as an initial value.

34. . An image coded data re-encoding apparatus

according to claim 32, wherein, when changing an image
25 size in re-encoding, a decoded motion vector is

corrected according to a ratio of said image size to be
f—-————___ﬁ_________
This Sheet Has
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deeoded parameters for quantization 10 uanti zati gj :
t o san appl i cabl e quanti zing step, and ﬁmn @j@g MOS for Tammmw 98 BEEN
The variable | ength coder 5 corresponds* tc onal ofle shoﬂEPme

Fig. 4A, and, when inage coded data (transnltted/stored dat a)

coded data for an | picture and the inmage coded data
35. An image coded data re-encoding apparatus

according to claim 1, wherein, when re-encoding with an
image coder, quantization processing is executed using
transform coefficients inverse quantized as decoded

5 data for coding. . . .

36. An image coded data ré-ehcoding apparatus
accofding to c¢laim 35, wherein a number of non-zero
transform coefficients inverse guantized by an image
10 decodedl is counted, and if the count exceeds a number
of non-zero transform coefficients preset for the
current coding mode, a number of inverse quantized

transform coefficients is compulsively changed to zero.

15 37. An image coded data re-encoding apparatus
according to claim 35, wherein a number of non-zero
transform coefficients generated by an image coder
before quantization is counted, and if <the count
exceeds a number of non-zero. transform coefficients

20 preset for the current coding mode, a number of the
iﬁverse- quantized transform . coefficients is

compulsively change to zero.

38. An image coded data re-encoding apparatus
25 according to claim 35, wherein, when changing an image
size in re-encoding, a number of transform coefficieﬁts

inverse quantized by an image decoder is limited to

said image size to be changed.

This Sheet Has Been Re
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13 (transmtt

1 itted/ stored data) 107a not t ecel' T N N
Xrariable | ength decoder 11, generates tﬁmﬂ‘mﬁ%ﬂ3 dat foj%;, E‘%@%BE‘_N |
as |

image coded
conpensation
shown in Fig.

10

15

20

25

Th

data (transmtted/ stored data

predi ct or 10 corresponds to the conventlona one (10a)

3gA and, xhenifecei VidgedesLeed Flld by G Ora%ﬂéx?@c
accordlng to claim 1, wherein when re-encoding with an
image codér, variable 1length coding processing is

executed using decoded guantization indexes as decoded

data for coding. ' . .

40. An image coded data re-encoding apparatus
according to claim 39, wherein a number on non-zero
indexes for guantization decoded by an imaée decoder is
counted, and if the count exceeds a number of non-zero
indexes preset to the current coding mode, a number' of

the non-zero indexes is compulsively changed to zero.

41. An. image coded data ~re—encodin§' apparatus
according to claim 39, wherein a numbér bf non-zero
indexes for quantiéation generated by an image 'coder
before variable length coding is counted, and if the
count exceeds a number of non-zero indexes for
quantization Qggset for the current coding mode, a
number of the non-zero indexes is compulsively changed

to zero.

42, An image coded data re-encoding apparatus
according to claim 39, wherein, when changing an image
size in. re-encoding, a number of indexes- for
quantization decoded by an image decoder is 1limited

according to a ratio of said image size to be changed.
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fTon1the vari abl e | ength decoder 11 in kes HIS SHEET =
determination as-to which of | or P oralmmam 'ﬂ lw a8 %‘@I’,.. i&%ﬁs BEENJ
iTmage coded data (transn1tted/stored d ,s does CEAHALED e

notion conpensation for an | picture if the coding node is for an
picture, or predicts forward notion conpensation for a P picture if the
codi ng node ig3.for a aR DPh&gelr ecodéd Udat s Wideintibdithg Capparatiiyde  for
prediction of notion conpensation in synchronismto an
according to claim 1, wherein, when re-encoding with an
image coder, decoded images inputted thereto are
re~encoded and outputted only in +the inter-frame
5 prediction coding mode, and the decoded images are
outputted without being decoded as they are in the
intra-frame coding mode by using decoded data for

coding in both or the modes.

10 44, An image coded data re-encoding apparatus
substantially as hereinbefore described with reference *to

Figures 1A, 1B and 2 of the accompanying drawings.

15 " This Sheet Has Been Rerlac ed
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Enhge decoder . FurthernDré, the notion conpensation predict o rece
fhe decoded notion vectors 113a and outputs the notion vect f”i:fhﬁﬁ%ﬁﬁSBEEN
tthe i mage decoder (Refer to Fig. 1B) conprises an inverse t ansf of'Ag %ﬁggﬂ

an adder 14, a frame nenory 15, franme nenory 16, and a not 1 on
conpensation predictor 17, like in the conventional type of inmge
decoder as shown in Fig. 4B The vari abl e | ength- decoder 11

corresponds’ to the IMAGE CODED DATA RE-ENCODING APPARATUS

ABSTRACT OF THE DISCLOSURE

5 A 1mage coded data re-encoding apparatus for regenerated image
coded data for transmission or storing by re-encoding decoded image data
according to the present invention cdmprises an image decoder 200 for
decoding image coded data 107a, an object for re-encoding, and an image
coder 100 for re-encoding the decoded image data, and corresponds to the

10 configuration of international standardizing system MPEGI. The quantizer
4a executes quantization using decoded parameters 106a for quantization
from the variable length decoder 11a and transform coefficient inverse
quantized 104a by the inverse quantizer 12. The variable length coder 5
outputs i1mage coded data 107a not decoded by the variable length decoder

15 11 as it is. The motion compensation predictor 17 predicts motion
compensation using'motion vectors decoded by the variable Tength decoder.

Figure 1B : Thls Sheet Has Been R
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conventional one. shown in Fig. 4B, and when a bit streamof the inage
goded data (transmitted/stored data) 107a froma comunication line or a

st orage 14 medium " is imge coded data for an |1 picture, outputs-the
bit stream w thout decoding as it is to an.inage
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coder. Furthernore, the variable | ength decoder 11 outputs the decoded
paranmeters 106a for quantization to both the inverse quantizer and an inage
coder and decoded notion vectors to both the notion conpensation predictor
17 and the 1inmge coder. The i nverse quanti zer is corresponds to
Fig. 4B showi ng the exanple of conventi2fgl technol ogy descri bed above, and
out puts the inverse quantized transformcoefficients 104a to-

o
N~
o
-
1 s
a
- 0
g_\ 8
30
Ju o4
m
<&
EZ
Y4
©
8
-~
o~
A aud
\\E‘
t‘gbl.
p————-)
x 2
W <
P
Z£0
m —s
™ e ~
(D' "'\_ ] N O e s |
I =
o g 35
@5 z&5
w =S8
>m i
2z QO O -
= 200
m
8 A
o o
+ 7 N o
- - -
= ff'
b
© 1 ©
T,] - S
K . =
] g Sy,
=
m w
s =
w
w
=2
A < <
o| @ o &
51 & =
- -

-
-€
-
101a
-



the inverse convertor 13 as well as to the inmage coder. The imge coded
data re-encodi ng apparatus according to the above enbodi nent is based on a
systemin whi ch data concerning coding such as -transformcoefficients
104a inverse quantized from a i mge decoder, decoded paraneters 106a
for quantization, and decoded notion ve s 113a is used, and inage coded
data is re-encoded for replaying, or copYing (an i nage coded data o
re-encodi ng system maki ng use of decoded

FIG.2
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a macro bl ock conprising 6

4/8

but codi ng node nay be switched by a

unit consisting of either one of a slice conprising a

It should be noted that description of the enbodi nent
10,

above assunes that coding node is switched by a franme by the notion

plurality of macro bl ocks as shown in Fig. 2,
and a bl ock conprising 8 x 8
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codi ng node, control can be provided by a hierarchical unit smaller than a
frame by synchroni zing the coding node and re-encoding themin the
intra-franme codi ng node. In the enbodi ment described above, t he

not i on conpensation predictor 10 may preferentially re-encode frane .

I mges (I pictures) in the intra-frame codi ng node when re-encodi ng i nmage
coded data if it is necessary to nmake %Dg frame rate larger (for instance,
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in a case when i mage coded data having a frane rate of 24 - frames/sec such |
as that in a noving picture is re- encoded at a frame rate of 30

frames/sec usually . used in Japan). Wth this schenme, the efficiency
can be inproved. On the contrary, when it is necessary to make a frane
rate smaller, | and P pictures each having high image quality may be
re-encoded by sequentially down sanpling out I nter-bidirectional
noti on ' - :
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conpensation frame prediction coded frane images (B pictures) not used
as. reference i mages for estimating notion conpensation. Wth this
schenme, the image quality can be inproved. Wen it is necessary to 16
reduce a quantity of generated code (F(glé-nstance, when
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;'lnage coded data having a bit rate of 10 neg- QppsAang&ﬁSﬁEE;—l“

code rate of 5 mega bits/sec), a quantity of code for B gl ctures_mm
FaN 195....

preferentlally
high image quality at first. Wth this schene, the i mage

be reduced to re-encode | and P pi.ctures|| gaeh.

| nproved. Al so after synchroni sm of thengodlng node is established, a

frequency of

data having a frane

'pictures may be nmade smaller (for i nst ance, - i mage coded

IMAGE CODED DATA RE-ENCODING APPARATUS

FIELD OF THE INVENTION

The present invention relates .to an: image
coded data re-encoding apparatus for decoding and

re-encoding image coded data.

BACKGROUND OF THE INVENTION

In the conventional type of image coded data
re-encoding apparatus as disclosed, for instance, in
Japaneése Patent Laid-Open Publication No. 179186/1990,

as shown in Fig. 3A, an inputted image 101 is coded by

.an image coder 100 in a master station A, generated

image coded data (transmitted data) 107 or 107a is
decoded by anlimage decoder 200 in a relay station B,
and a decoded image 10la is again coded by an image
coder 100 in the relay station B. Relayed image coded
data (transmitted data) 107 or 107a is decoded by an
image decoder 200 as a decoded image 10la in a slave
station C. In a case where a TV conference is held
through the relay station B having a decoding and
relaying -funétion, to adjust a volume of generated
coded data (or a image data compression ratio) and
various typés of parameter (such as an image size or a
frame rate) when a coding system in the master station
A is different from that in the slave station ¢, after
the decoded image 10la is obtained once, the data is

coded again for coordination. Also, when a stored
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rate of 1 degree/9 franes at a rate of 1 degree/ 18 franes
schene, the -effectivity can be inproved. Although desc
above enbodi nents assunmes that the notion conpensation pr
t he decoded notion vectors 113a as they are as notion vec
notion i s searched on specified range centering on the decoded nDtlon

vector 113a and the notion vectors 133 is outputted. For sear chi ng

image is copied by'using a video cassette recorder
(VCR), the image coded data (stored data) 107a re-

| encoded in a video tape 300 is decoded, as shown in
Fig. 3B, and then re-encoded for copying.

The conventional .type of image coded data
re-encoding apparatus as déscribed above is based on a
system in which image coded data is once decoded for
relaying or copying and then re—epcoded.

In the image coder 100, as shown in Fig. 4A,
to satisfy the requirements, for instance, in the
international _standardizing. system  MPEG1 (Moving
Picture Experts Group 1) based on the coope;ation
between ISO (International Standardizing Organization)

i and IEC (International Electric Standard Conference),
at the first subtraction between a current frame image

102 to be coded and stored in a frame memory 1 among

the digital input image 101 and an predicted frame

image 112 from a motion compensation predictor 10 in a-

subtracter 2 to generate an predicted error frame image

103.

Then,.the predicted error frame image 103 is
subjected to computing for DCT (distributed cosine
transformation) by the transformer 3, and_then scalar
quantization processing according to a quantizing step
corresponding to a feedback control in which a
generated transform coefficient 104 is monitored and a
quantity of generated code is controlled to a constant

level by a quantizer 4a or a feed forward control



opti maf motion  vectors, generally a long time for repefted computing
Is required but wth this schene a quantity of data to be - 3 &ﬁéggfﬁfékﬁsr-
reduced without deteriorating the efficiency in coding. A's E%QQnZU}NU? 1995
necessary to transfer imge coded data wth a half inage 78 Ty e
of the decoded notion vector 113a is arranged to half size, and the

notion vectors 113 is outputted. Wth this schenme, a step of vector

search can be el i m nat ed. 3 '

fhrough measurement of diffusion of_ input images or the
. like, ' generated guantized index 105 is subjected
together with quantized parameters 106 generated by the
quantizer 4a or a motion vector 113 genérated by the
motion compensation predictor 10a to variable length
coding processing with Hafmann code or the like by a
variable length cpdér 5a, and generated image coded
data 107 is transferred through a communication 1line,
or is stored in a storage medium such as a CD-ROM
(Compact Disk-Read Only Memory) or video tape.
Furthermore, according to the guantization
index 105 from the guantizer 4a, a local predicted
i error frame image 109 obtained by inverse transforming
with an inverse transformer 7 a transform coefficient
108 inverée quantized by a inverse quantizer 6 is added
to an predicted frame image from the motion
compensation éredictor 10a in an adder 8 to generate a
locally decoded frame image 110. The locally decoded
frame image 110 is coded and stored in a frame memory
9, and the coded preceding frame imaée 111 is subjected
to comput;ng for pattern matching with a current frame
image 102. from the frame memory - 1 to generate an
predicted frame image 112 already subjected to ﬁotion
compensation and giving a minimum error. In the MPEGI1
motion compensation prediction system, as shown in Fig.
5, three types of coding mode (intra-frame
prediction/prediction between forward motion

compensated frames/prediction between bidirectional



17 Al though description of the above enbodi nent assunes t
4 executes quantization according. to quantizing stepst
decoded paraneters 106a for quantization, a upper limt v
guanti zati on paraneters may be set according to the

4

motion compensated frames) are avéilable.

b For I picture (intra ched picture) F(0) and
F(9), estimation. for motion compensation is not
executed (Namely, the predicted frame image 112 is not
génerated). As the I picture is used as a reference
image for prediction of motion compensation, it is
required to improve quality of the decoded image, and
in addition as prediction of motion compensation is not
executed, a quantity of " code becomes substantially
1afge.

For an P picture (predictive-coded picture)
F(3j and F(6), prediction of motion compensation is
executed by using only images preceding in terms of
time (for instance, F(0) for F(3) and F(3) for F(6)).
As a P picture is used as a reference image for
prediction of motion compensation, it is required to
improve quality of the decoded image to some extent.

For a B picture (bidirectionally predictive-
coded picture) F(1l), F(2), F(4), F(5), F(7) and F(8),
prediction of motion compensation is executed by 'using -
2 images before and after the B picture in terms of
time. As a B picture is not used as a reference image
for estimation of motiéh compensation, rough
quantization is allowable. As prediction of motion
compensation is executed bidirectionally, if, for
instance, quality of I and P pictures before and after
the B picture in a certain sequence in motion is high,

a decoded image can be obtained from only the motion



decoded

i mge coded data, fine quantization processing is executed a
guanti zation range is decoded, it is not effective for inpro IBQ

quality,

parameters for quantization 106a. Even if, “henhrﬁkﬁﬂl

ter
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so that with this schene generation of UNneleSSAry GAIA"

due to setting of an upper limt value can be prevented. Although

description of the above

guanti zation to 5

vectors, and a dquantity of generated code is rather
small. When the coding. mode shown in Figf 5 is
employed, the coding object current frame memory 1
outputs F(0), F(3), F(1l), F(2), F(6), F(4), F(5), F(9),
F(7), and F(8) in this order.
| The imaée decoder 200 execute operations in a
flow reverse to that of operations by the image coder
100 shown in Fig. 4A, as shown in Fig. 4B. At first a
bit stream of image coded data (transmitted/stored
data) 107a from a communication line or a storage
medium is subjécted to variable length decoding
processiné by a variable length decoder 1lla, decoded
quantization index 105a is subjected to a inverse-
scalar quantization processing according to a decoded
quantization parameter 106a from the variable length
decoder 1lla in a inverse quantizer 12a, and then a
inverse quantized transform coefficient 104a is
subjected to inverse-DCT computing in an inverse
transformer 13, thus an predicated error frame image
103a being generated. |
A current frame image “102a to be decoded,
said image 102a obtained by adding an predicated
error frame image 103a to a predicated frame image 112a
from a motion compensation predictor 17 in an adder 14
is stored in a decoding object current frame memory 15
and is outputted as the decoded - image 101a.
Furthermofe, in response to a decoded preceding frame

image 1llla stored in a decoded preceding frame memory

enbodi nent assunes that the quantizer 4 executes
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16, the predicted frame image 1ll2a is generated

- aécording to a decoded motion vector 113a from - the
variable length decoder 1lla in the motion compensation
predictor 17.

In the conventional tyée of image coded data
re—encodiné apparatus as described above, the system
és employed in which image coded data is once decoded
for relaying or copying and then re-encoded, quality of
a decoded image is deteriorated. Also, delay in
processing increases, wﬁich requires a larger scale of

system to solve the problems as described above.

SUMMARY OF THE INVENTION

f

It ‘is an object of the present invention to
provide an image coded data re-encoding apparatus based
on a 'system in which data decoded for relaying or
-copying from an image decoder is again coded so that
image quality is not so much deteriorated, delay in
processing is ;educed, a downsizing of a system is
enabled, and the coding efficiency is improved (an
image coded data re-encoding gystem-usiné coded data
once decoded for some particular purposes).

The - image coded re-encoding apparatus
according to the present invention is characterized in
that - the following types of means as described
hereinafter are provided for achieving the objects
deécribed_ above and an image coded data re-encoding

system using data on decoded data for coding is
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controll ed as descri bed above. Also a quantity of generate’
coded data by redu0|ng the i ma ' a nunber of transfo
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An image decoder receives and decodes image
coding data inputted thereinto, and outputs decoded
images, and also outputs decoded data on codiné, and
outputs inputted image coding data, without decoding
the data, to an image coder as it is.

The image coder uses decoded data for céding
to a decoded image inputted from the image decoder, re-
encodes and output the data. The image coder uses, for
instance, c¢oding mode as decoded data concerning
coding, and re-encodes and outputs a decoded image
inputted thereinto only in the inter-frame predicated

| coding mode. During the intra-frame coding mode, the
image decoder outputs image coding data, without
decoding the data, as it is. Also, the image coder
uses the coding mode as decoded data, and controls an
applicable coding mode and a gquantity of generated code

according to the coding mode. For instance, if a

decoded image is in the intra~frame coding mode, the

image coder . executes intra-frame coding, and if the
decoded image is in the .inter-frame predictéd _coding
mode, the image coder executes inter-frame predicted
coding. Also, the image coder starts the re-encdding
" process preferentially from frame images in the intra-
frame coding mode. Also, the image coder starts the
down samplipg process preferentially fro frame images
in the inter-frame predicted coding mode. Furthermore,

the image coder starts_réducing a quantity of generated
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t he.
code preferentially from frame images in thel inter-

- frame predicted coding mode. Also, the image cpder -
providés controls over quantization, executes motion
compensation prediction processing, variab;e length
‘coding processing, and guantization by using quantized
parameters, motion vectors, quantized index, or inverse
transformed transform coefficients respectively as
decoded data for coding. Also, the image coder sets
upper limit values from decoded quantization parameters
for cdntrolling quantization. Also, the image coder
executes correction using decoded motion vwvectors as
initial values or accordihg to a ratio of an image size
tb be changed for motion compensation predication. In
addition, tﬂe image coder compulsively zeros transform
coefficients inverse quantized by the image decoder or

~ decoded indexes for quantization. However, when a
number of non-zero transform coefficients . for
quantization inverse quantized or decoded indexes for
quantizatién exceeds a number of non-zero transform
coefficients or decoded indexes above specified the
current coding mode, the image coder- compulsively zeros
the transform coefficients or indexes, and also

_ compuléively .zeros transform coefficienté before
quantization and qguantization indexes before variable
length coding each generated by the image coder under
the same conditions as those described above. Also,
the image coder 1limits a number of transform

coefficients inverse quantized by the image decoder or
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imaée size to be changed.

~The image coded data re-encoding apparatus
according to the present invention decodes imége coded
data to be coded again with an image decoder to which
image data is inputted from a communication line or a
storage media, outputs a decoded image, and also
outputs data (such as motion vectors, parameters for
qﬁantization, and transform coefficient) for coded data
‘decoded as described above. Then the image coded data
re-encoding apparatus subjects the decoded image to re-
encoding using data for the deched coded image data
with an image coder, into which image data is inputted
from the image decoder, and outputs the re-encoded
data. In brief, the image coded data re-encoding
apparatus executes the following operations.

(1) The image coded data re—encoding
apparatus controls the applicable coding mode as well
as a quantity of generated éode using a decoded
coding mode and according to the podiné mode. For
instance, the apparatus executes intra-frame coding
according to the intra-frame coding mode, or executes
inter-fraﬁe prediction coding according to the inter-
frame. prediction coding mode or, the re-encoding
processing is started preferentially from a frame image
in the intra-frame coding mode. Also, the apparatus
executes frame images in the inter-frame prediction

coding mode prgferentially and executes inter-frame
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down sampling out processing or reduces a quantity of
generated code.

(2) The image coded daté re-encoding
épparatus controls quantization using decoded
parameters for.quahtization. Also, the apparatus sets
a upper limit value from the parameters for
quantization and controls

quantization.

(3) The image coded data re—-encoding
apparatus executes motion compensation prediction
processing using re-encoded motion vectors. Also, the
apparatus executes correction according to a ratio of
image size to be chapged using the motion vectors as an
initial value.

(4) The image coded déta re-encoding
apparatus executes quantization or variable length
coding processing using a transform coefficient
inverse quantized or decoded index for quantization.
When a number of non-zero transform coefficients
inverse quantized or indexes for quantization exceeds a
number of non-zero parameters prespecified for the
current coding mode, an image decoder compulsively
changes ﬁhé non-zero parameters to zero. Also, the
apparatus limits a number  of inverse quantized
transform coefficients or decoded indexes fo¥
quantization according to a height vs width ratio of .
an image size to be changed. Also the apparaﬁus

compulsively zeros generated transform coefficients or
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same conditions as those described above or limits a

number thereof.

(5) The apparatus re-encodesland outputs a
decoded image: inputted only in the inter-frame
prediction coding mode using the decoded coding mode.
In the intra-frame coding mode, the apparatus outputs
image coded data which is inputted from an image
decoder and is to be outputted without being decoded as
it is.

Other objects and features of this invention
will become understood from the following description

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are functional block diagrams
showing an imaée coded data re-encoding apparatus
according to one embodiment of the present inveﬁtion;

Fig. 2 is an explanatory view for explaining
an image hierarchy unit for switching a ' coding mode
with “the motion compensation predictor shown in Figs.
1A and 1B;

Figs. 3A and 3B are block diagrams showing a
conventional type of image coded data re-encoding
apparatus; .
Figs. 4A and 4B are functional block diagrams

of the image coder as well as of the. image decoder

shown in Figs. 3A and 3B; and
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conference and tel ephone) are all owable. Even when a coding}

I mage coder is different fromthat in an i nage decoder, if @annﬁngqv _
node such as, for instance, an intra-frame coding node or L AUET = FaffE....

prediction coding node is available, . the inmage coded data can be -
re-encoded by controlling the coding node. Also, it is needless to say that
t he above enbodiment is not linmited td2he configuration |ike the

Fig. 5 is a view showing three types of
coding mode based on a system in which MPEGL motion
compensation  is predicted by the motion compensation

predictor shown in Figs. 4A and 4B.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The image coded data re-encoding apparatus
according to one embodiment of the présent invention is
an image coder (Refer to Fig. 1A) as shown in Fig. 1,
"and includes a frame memory 1, a subtracter 2, a
transformer 3, a inverse quantizer 6, an inverse
transformer 7, an adder 8, and a frame memory 9 each '
corresponding t§ the one shown in Fig. 4A. | y

The  quantizer 4 corresponds to l_'t:he
conventional one shown in Fig. 4A, and subjects a
inverse guantized transform coefficient 104a to scélar
quaﬂtization when receiving a inverse quantized
transform coefficient 104a from a inverse gquantizer 12.
or deco&ed parameters 106a for quantization from a
variable length decoder 11 in an image decéder,
executes a feed back or feed forward control, subjects
decoded parameters for éuantiéktion 106a to scalar
quantization according to .an applicable quantizing
step, and outputs indexes 105 for quantizatién.

The variable length coder 5 corresponds to
the conventional one shown in Fig. 4A, and, when image
coded data (transmitted/stored data) 107a is image

coded data for an I picture and the image coded data



convenitional ones as shown in Fig. 3A and Fig. 3B and an i LAGEMENTSHEET..
storing/copying system conprising a tel evision conference gonbining 4 or '
nore installation sites or 3 or nore video cassette recordgrs:cap gogQipuiabs

up. Also, it is needless to that any inage storing/copying y

used in the above enbodi nent on the condition that coded data is
decoded and out putted by nmaki ng usgs3of the VCRL side |ike a decoder for a
storage nedia (disk or the like) or a

(transmitted/stored data) 107a ndt to be decoded is
received f;om the variable length decoder 11, generates
the image .coded data 107a as image coded data
(transmitted/stored data) 107 as it is.

The motipn compensation prediétor 10
corresponds to the conventional one (1l0a) shown in Fig.
4A, and, when receiving decoded motion vectors 11l3a
from the ﬁariable length decoder 11 in an image coder,
makes a determination as to which of I or P or B
pic£ure the coding mode for the image coded data
(transmitted/stored data) 107a is, and does not predict
motion compensation for an I picture if the coding mode
is for an I picture, or predicts forward motion
compensation for a P picture if the coding mode is for . ]
a P picture, thus switching a coding mode for
prediction of motion compensation in synchronism to an
image decoder. Furthermore, the motion compensation
predictor 10 receives the decoded motion vectors 11l3a
and outputs the motion vector 113.

Also, the image decoder (Réfer to Fig. 1B)
comprises an inverse transformer 13, an.adder 14, a
frame memory 15, frame memory 16, and a motion
compensation predictor 17, like in the conventional
type of image decoder as shown in Fig. 4B. The
variable length decoder ll. corresponds to the
conventional one sﬁown in Fig. 4B, and when a bit
stream of the image coded data (transmitted/stored

data) 107a from a communication line or a storage
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medium is image coded data for an I picture, outputs
the bit stream without decoding as it is to an image
coder. |

Furthermore, the variable length decoder il
outputs the decoded parameters 106a for gquantization to
both the inverse quantizer and an image coder and
decoded motion vectors to both the motion .compensation
predictor 17 and the image coder. The inverse
quantizer is corresponds to Fig. 4B showing the example
of conventional technology described above, and outputs
the inverse quantized transform coefficiénts 104a to
the inverse convertor 13 as well as to the image coder.

The image.coded data re-encoding apparatus
according to the above embodiment is bas€d on a system
in which data concerning coding such. as transform
coefficients 104a inverse quantized from a image
decoder, decoded parameters l06a for quantization, and
decoded motion vectors 1ll3a is used, and image coded
data is re-encoded for replafing, or copying (an image
coded data re-encoding system making use of decoded
data for decoding).

It 'should be noted that description of the
embodiment above assumes that coding mode is switched
by a frame by the motion compensation predictor 10, but
coding mode may be switched by a hierarchical unit
consisting of either one of a slice comprising a
plurality of macro blocks as shown in Fig. 2, a macro

. block comprising 6 blocks, and a block comprising 8 x 8



20 that, as conpared to the conventional type of re- encodiI ngEPL,mIiﬂHSBEHgéT
Is executed after decodi ng, deteri-oration of inmage qu

lity i
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m ni m zed, and efficiency in coding can be inproved. Al thoUdgH—Hrec—Frvertor
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clear disclosure, the appended clains are not to be
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- pixels. Even if the image coded data
(transmitted/stored data) 107a is a P picture, a
system can be employed in which a certain slice or a
certaip macro block, or a certain block is re-encoded
in the intra-frame coding mode. For a slice, a macro
block, or a block each having been in the intra-frame
coding mode, control can be provided by a hierarchical
unit smaller.than a frame by synchronizing the coding
mode and re-encoding them in the intra-frame coding
mode.

In the embodiment described above, the
motion compensation predictor 10 may preferentially
re-encode frame images (I pictures) in the intra-frame
coding mode when re-encodihg image_coded data if it is
necessary to make the frame rate larger (for iﬂstapce,
in a case when image coded data having a frame rate of
24 frames/éec such as that in a moving picture is re-
encoded at a frame rate of 30 frames/sec usually -used
in Japan).’ With this scheme, the efficiency - can be
improved.
= Oon the contrary, when it is necessary to make
a frame réte smaller, I and P pictures each having high
image quality may be re-encoded by sequentially
.down sampling out inter-bidirectional motion
compensation. frame prediction coded frame images (B
pictures) not used as reference images for estimating
motion compensation. With this scheme, the image

quality can be improved. When it is necessary to
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thus limted but are to be construed as enbodying all nodifi
alternative constructions that nmay occur to one skilled-int
fairly fall within the basic teaching herein set forth. -
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reduce a quantity of generated code (For instance, when
re—-encoding image coded data having a bit rate of 10
mega. bits/se¢ at a code rate of 5 mega bits/sec), a
quantity of code for B'pictures may preferentially be
reduced to re-encode I and P pictures eacP' having a
‘high image quality at first. With this scheme, the
image quality can be improved.

Also after synchronism of the coding mode is
established, a frequency of I pictures may be ma&e
smaller (for instance, image coded data having a frame
rate of 1 degree/9 frames at a rate of 1 degree/18
frames). With this scheme, the effectivity can be
improved. !

Although description of the above embodiments
assumes that the motion compensation predictor 10
outputs the decoded motion vectors 113a as they are as
motion vectors 113, the motion is searched on specified
range centering on the decoded motion vecfor 113a and
the motion vectors 113 is outputted. 'For searching
optimal motion vectors, generally a long time for
repeated computing is fequired; but with this scheme a
quantity of data to be computed can be reduced without

. deteriorating the efficiency'in coding.

Also, when it is necessary to transfer image
coded data .with a half image size, a value of the
decoded motion vector 113a is arranged to half size,
and the motion vectors 113 is outputted. wWith this

scheme, a step of vector search can be eliminated.



1. A re- encodi ng apparatus for decoding and re-encoding EhéB 4
encoded i mage, the apparatus conprising: an image decoder fpr rec§|
decoding a digital encoded inmage so as to generate a decodedl gpng

associated digital data; and an i mage coder for re-encodin T
i mage using both said decoded i mage and_associated digital data so as to
generate a digital encoded inage, wher eitd t he associ at ed digital data
conpri ses quantization paraneters and when re-encoding with the inmage

coder, control over quanthzghbQn! deSSLEHE FSn USE NEhe 2B ANABA 1 Rlnt

par arret ers.

assumes that the quantizer 4 executes quantization
according to quantizing steps suited to decoded
parameters 106a for quantization, a upper limit  value
for quantization parameters may be set according to the
decoded parameters for quantizatiorn 106a. Even if,
when re-encoding image coded data, fine quantization
processing 1is executed after rough quantization range
is decoded, it is not effectiﬁe for improving the image
quality, so that with this scheme generation of
unnecessary data due to setting of an upper limit wvalue
can be prevented.

Although description of the above embodiment.
assumes that the quantizer 4 executes quantization to
transform coefficients 104a invers; quantized, if a
number of non-zero transform éoefficienté 104a
outputted from the inverse quantizer 12 per block
exceeds a value prespecified for the current coding
mode, the non-zero coefficients may -compulsivé?y be
changed to zero. With this scheme, a gquantity of
generated code can be controlled.

Also, a nimber of non-zero indexes for
quantization 105 outputted from the guantizer 4 can be
controlled as described above. Alsoc a quantity of
generated code can be controlled as described above.

- When it is necessary to re-encode image coded
data by reducing the image size, a number of transform

coefficients 104a inverse quantized may be controlled.



2. A re- encodlng apparatus for decoding and re- encodlngfaﬁgugmﬁgghmTcHEET
encoded i mage, the apparatus conpfising: an image decoder fpor rece|V|&€ ﬁﬁ€
decoding a digital encoded imge so as to generate a decode Dﬂﬁﬂl __________________________

associ ated digital data; and an image coder for re-encoding
i mage using both said decoded i mage and aggociated digital data so as to
generate a digital encoded i mage, wherein the associated digital data
conprises notion vectors and when re- encoding with the i mage coder, notion

conpensati on pr oSS st SnEXLCHGEN Vortiftdll &ad choPiistaEClétigths of

C . an image can be reduced to 1/2 by- providing controls by
means of using in the quantizer 4, 4 x 4 transform
coefficients 104a in a low frequency zone of transform
coefficients 104a for 8 x 8 pixels outputted from the
inverse quantizer 12.

Also, decoded indexes for quantization 105a
may be inputted to the variable length coder 5 as well
as to the inverse quantizer 5 in place of inputting the
-transform coefficients 104a invgrse gquantized to the
quantizer 4. With this scheme, the same effect as that
described above can be achieved.

Although description of the embodiment above
assumesj that the variable 1length coder 5 outputs
transmitted/stored data 107a, which is image coded
data foér an I picture, as it is to an image coder
without decoding the data, the configuration is
allowable in which only I pictures at a given interval
are not decoded. Similarly a systeh is alloéaﬁ?e in
which only P pictures'and B pictures at a given space
are not decoded. With this schemé, a quantity of
generated code can be adjusted.

Also, in the embodiment above, if it is
necessary to execute specific generation ( in case of
high speed search or in case of I/O frame rate), I and
P pictures maj preferentially be re-encoded. With this
scheme, an image having a high image quality can be

regenerated.



3.. * A re-encoding apparatus according to claim1l, wherefngEbhes@SaeaT aHedT
digital data further conprises notion vectors and when re-¢ncoding with bﬁe

i mage coder, notion conpensation processing is executed by ugm@gzga’ﬂm}ig
notion vectors. 4. A re-encodi ng apparatus accordi ng t ¢=ti=ai s
wherein one of said notion vectors is used as an initial value. 5. A
re-encodi ng apparatus according to claijyp 2 or 3, wherein, when changing an
i mage size in re-encoding, said notion vectors are corrected according to a
ratio of said inmage size to be changed. 6. A re-encodi ng appar at us
according to claim1, 2AdtI®ugbhaslesioripltdon of the above embodiments

- assumes that the coding system is MPEG1 (éoding system

for a storage medium), it is needless to say that other
coding systems such as H. 261 (coding system for TV
conference and telephone) are allowable. Even when a
coding system in an image coder is different from that
in an image decoder, if a common coding mode such as,
for instance, an intra-frame coding mode or an inter-
frame prediction cdding mode is available, the image
coded data can be re-encoded by controlling the coding
mode. |

Also, it is needless to say that the above
embodiment is not limited to the configuration like the |
conventional ones as shown in Fig. 3A and Fig. 3B and
an image storing/copying system comprising a television
conference combining 4 o¥ more installation sites or 3
or more video cassette recorders can be built up.

Also, it is needless to that any: image
storing/copying system can be. used in the above
embodiment on the condition that coded data is decoded
and outputted by making use of the Vckl side 1like a
decoder for Ja-storage media (disk or the like) or a
decoder for communication and broadcasting receiving
coded data without using two units of VCR.

In the image coding data re-encoding
apparatus according to the present invention as
described above, a system for re-encoding image coding

data by using decoded data for coding is employed, so




-associated digital data conprises coding node data and wh $"§§7§Y tﬁ?ﬁr“EET

with the image coder, said coding node data is used for r d2@gNgang5
wherei n an appli.cabl e codi ng node and a quanti-ty of generat Cogeare _
controlled according to said coding node. 7. A re-encoding appar at’us
according to claim6, wherein one of said notion vectors is used as an
initial value. 8. A re-encodi ng_apparatus .according to claim 6,

wherein, when changi ng an i mage size“"n re-encoding, said notion vectors:
are corrected according to a ratio of said imge size to be changed.

- that, as compared to the conventional type of re-
encoding processing is executed after decoding,
deterioration of image quality is smali, delay_ in
processing is shortened, a scale of the apparatus can
be minimized, and efficiency in coding can be improved.

Although the invention has been described
with respect to a specific embodiment for a complete
and clear disclosure, the aﬁpended'claims are not to be
thus limited but are to be construed as embodying all
ﬁodifications and alternative constructions that may
occur to one skilled in the art which fairly fall

within the basic teaching herein set forth.
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|ntraframe coding is executed inth m “ mlng _
i nter-frame mtﬂamie,p is execﬁl ﬂm Iﬂlﬂlﬁ fraf

codi ng node. ncodl ng appéaratus adcofdihg to ¢
one of said ﬂ is used as an initial vaI ue.
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CLAIMS: "
] 1. An image coded data re—encoding.'apparatus
comprising:

an image decoder .for receiving and decoding
image coded data inputted thereinto and outputting
decoded data for.coding together with a decoded image;
and

an image coder for re-encoding and outputting -
sald decoded 1mage inputted from said image decoder

u51ng said data for coding.

2. An image coded data re-encoding apparatus
according to claim 1, wherein, when re-encoding with a
image coder, control over quantization is executed

using decoded quantization parameters a decoded data

for coding.

3. An“,image coded data re-encoding -apparatus
_ according to claim 1, wherein when re-encoding with an
image coder, motion compensation processing is executed
by using decoded motion vector as decoded data for

coding.

4., An image coded data re-encoding apparatus
according to claim 3, wherein a decoded motion vector

is used as an initial wvalue.



11. ' A re-encoding apparatus accordlnﬂuto claim hEPLM@QVENTSHEET

changi.ng. an i mage size in re-encodin “H u tors Ie
accordi ng Pﬁ“ﬁff%&#f%fﬁ—{ﬁﬂ%}—kﬁage SI l_

appar at us accordi ng to claim6, wherein re- encodlng proces

re-encodi ng a
vectors i s us val ue. 14. A ‘re-encodin

preferentlaﬂ% laghiges in the intra-frane coding
E IﬂJi dlng to cl abm 12, wherein one

according to claim 12 ereln when changi ng an inmage size in
re-encodi ng, said notion vectors are corrected according to a =

- 5. ' An image coded data re-encoding apparatus
according to claim 3, wherein, when_changing an image
size in re-encoding, a decoded motion vector: is

corrected according to a ratio of said image size to be

changed.

6. An image coded data re-encoding apparatus
according to claim 1, wherein, when re-encoding with
‘said an image coder, decoded data for coded mode is
used as decoded data for coding, and an applicable
coding' mode and a quantity of generated code are

controlled according to said coding mode.

7. An image coded data re-encoding apparatus
according to claim 6, wherein, when re-encoding with a
image coder, control over quantization  is executed
using decoded quantization parameters a décoded'_ggta

for coding.

8. An image coded data re-encoding apparatus
according to claim 6, wherein whén re-encoding with an
image coder, motion compensation processing is executed
by  using decoded motion vector as decoded data for

coding.

9. An image coded data re-encoding apparatus
according to claim 8, wherein a decoded motion vector

is used -as an initial wvalue.
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ratio of sai d inmage size to be changed re- encodrn —
according o claim®6, wherein an mterl m!&m g ' %ﬁfbw'sbﬁEET

started’ prefere’mrdShEétYIaJEeQﬁTkJ l.&de | mages i n . g' Ctz ?@5
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node. 16. A r r-at us accordrng to cIa|n115
sai d notion vect ran initial %&% A 3
appar at us accordl 15, wherein, en changlng a ﬂﬁﬂﬁi%ﬁﬁ%AS@EEN

re- encodlng, sai d nDtlon vectors are corrected accordi ng t QL

i mge size to be changed.
10. An image coded data rgfencodlng -apparatus

J .

according to claim 8, wherein, when changing an image
size in re-encoding, a decoded motion vector is
corrected according to a ratio of said image size to be

changed;

11. An image coded data re-encoding épparatus
according to <c¢laim 6, wherein intra-frame c¢oding is
executed in the intra-frame coding mode and inter~frame
predicted ching is executed in the inter-frame

predicted coding mode.

12. An image coded data re-encoding apparatus
! according to claim 11, wherein, when re-encoding with a
image coder, control over guantization is executed
using decoded quantization parameters a decoded data
- for coding.
R )
13. An image coded data re-encoding apparatus
according to claim 11, wherein when re-encoding with an
image coder, motion compensation processing is executed

by using decoded motion vector as decoded data for

coding.

14. An image coded data re-encoding apparatus
according to claim 13, wherein a decoded motion vector

is used as an initial value.



18. " A re- encodi-ng—apparatus—according to cral mé,—wherei [} pErATHMENDSHEET

-

M~ 3 T S
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18, wherein one n vectors is uUs as as |
rding to claim 18, wherein,
odi ng

A re-encodi ng , <
i mage size in re-enc said notion agectors are correcte -%ﬁ%§H&Eﬁ@H&ﬁEEN

ratio of said inage size to be changed. 21. A re-encodi ng appafiEtafED ’
according to claim 18, wherein the associ ated '
15. An image coded data re-encoding apparatus.

according to claim 13, wherein, when changing an image
size in re-encoding, a decoded motion vector is

corrected according to a ratio of said image size to be

chénged.

16. An image coded data re-enceding apparatus
according to claim 6, wherein re-encoding processing is
started preferentially from frame images in the intra-

frame coding mode.

17. An image coded data re-encoding apparatus
according to claim 16, wherein, when re-encoding with a
image coder, control over quantization is executed
using decoded guantization parameters ad decoded data

for coding.

18. An image coded data re-encoding apparatus
according to claim 16, wﬁerein when re-encoding with an
image coder, motion compensation processing is executed
by using decoded motion vector as "decoded data for

coding.

19, ° An image coded data re-encoding apparatus
according to claim 18, wherein a decoded motion vwector

is used as an initial wvalue. -




R ogn—

di gi taI dat a—furt-herconprises quantization parameters—and GOHELOr-Ove
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20. An image coded data re-encoding apparatus

according to claim 18, wherein, when changing an image
size in re-encoding, a decoded motion vector is
corrected according to a ratio of said image size to be

chahged.

21. An image coded data re-encoding apparatus
according to claim 6, wherein the inter-frame down -
sampling processing is started preferentially from

frame images in the inter-frame predicted coding mode.

22. An image coded data re-encoding apﬁaratus
according to claim 21, whfrein, when re-encoding with a
image coder, control over quantization is executed
using decoded quantization parameters ad decoded data

for coding.

23. An image coded data re—encdding apparatus
according to claim 21, wherein when re-encoding with an
image coder, motion compensation processing is executed
by using decoded motion vector as'.decodéd data for

coding.

24. - An image coded data re-encoding apparatus
according to claim 23, wherein a decoded motion vector

is used as an initial wvalue.




23. ‘A re- encodi ng appar at us accortdi frg—to—elabm

changi ng an i mage si odln ctors éﬂ&ﬁqﬂMﬁNﬁﬁHE”T
according to g.r t|o of sai d inmage s mm, Btl %% A 29 N0V 1995
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digital data c or m coefficients.inverse quant FEet=rrr e — s E———
re- encodi ng coder quanggzation processing. §HEMGMEEE9A38EEN ]
using the transforn1coeff|0|ents i nverse quantized. 2 IIA 1 e- Bae0dCRY
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apparatus according to claim 24, wherein a nunber of non-z

coefficients,gnverse qugnti;zeded Y held ™R8S a0 E8UEhcBAEnGO EbE R0

according to claim 23, wherein, when changing an image
size in re—encoding, a decoded motion vector is

corrected according to a ratio of said image size to be

changed.

26. An image coded data re-encoding apparatus
according to claim 6, wherein reduction of a quantity
of generated code is started from frame images in the

inter-frame predicted coding mode.

27. An image coded data re-encoding apparatus
according to claim 26, wherein, when fe—encoding with a
imagé coder, control over quantization is executed
using decoded quantization parameters a decoded data

for coding.

28. An image coded data re-encoding apparatus
according to claim 26, wherein when re-encoding with an
image coder, motion compensation processing is executed
by using decoded motion vector as -decoded  data for

coding.

29. An image coded data re-encoding apparatus

according to claim 28, wherein a decoded motion vector

is used as an initial value.
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to claim 24, non-%zerto tramsform coeffi cilentsgenerategd
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by an image c tization are counted, and if t +§§ nf_gxueeua, il
a nunber of non-zero transformcoefficizZnts preset for the JP %g qsgg EEN
nmode, a nunmber of the inverse quantized transform coefficiefits_ar

to zero. 27. A re-encodi,ng appar s.,according to.¢claim 24, wherei-n,
when changi nd%an i mage®di z&™ ﬁereCQaeadﬁﬁﬁa a?%d%ﬁ%?db?gtrﬁﬂg?ﬁ?ﬁ?s

CoefF|C|entsaég e&ing to claim 28, wherein, when changing an image
size in re-encoding, a decoded motion vector is
corrected according to a ratio of said image size to:be

changed.

31. An image coded data re-encoding apparatus
accbrding to claim 26, wherein éontrol over
guantization is executed using decoded quantization
éérameters as decoded data for coding and setting upper

limit values from said quantization parameters.

32. An image cbded data re-encoding apparatus
according to claim 31, wherein wh;n re-encoding with an
image coder, motion compensation processiﬁg is executed
by using decoded motion vector as decoded data for

coding.

33. An image coded data re-encoding apparatus
according to claim 32, wherein a decoded motion vector

is used as an initial wvalue.

34. An image coded data re-encoding apparatus
according to claim 32, wherein, when changing an image
size in re-encoding, a decoded motion vector is
corrected according to a ratio of said image size to be .

changed.
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with the image c | engt h -codi ng proceSS|ng I S executed tSiFg
t he quantizationm !nglﬁ A re-encodi ng apparatus accor, n:gt?*:cr‘:&haw“
28, wherein a nu - ro i ndexes f@8B quantization dec éﬂﬁb$HEmrHAaBEEN

i mage decoder are counted and if the count exceeds a nunber _NonREBLACED

i ndexes preset -to the.current codi ng node, a nunber of the non-z
are forced to33ero. An image - coded data re-encoding apparatus

according to claim 1, wherein, when re-encoding with an
image coder, quantization processing is executed using

transform coefficients inverse quantized as decoded

data for coding.

36. An image coded data re-encoding apparatus
according to claim 35, wherein a number of non-zero
transform coefficients inverse quantized by an image
decoded is counted, and if the‘count—exceedé_a number
of non-zero transform coefficients preset for the
current coding mode, a number of invefse quantized

transform coefficients is compulsively changed to zero.

37. An image coded data reQencoding apparatus
according to claim 35, wherein a number of non-zero
transform - coefficients generated by an image coder
before quantization is counted, and_ if the count
exceeds a number of non-zero trapsform coefficients
preset for the current coding mode, a number of the
inverse quantized transform . coefficients is

-~

compulsively change to zero.

38. An - image  coded data re-encoding apparatus
according to claim 35, wherein, when changing an image
size in re-encoding, a number of transform coefficients
inverse quantized by an image decoder is 1limited to

said image size to be changed.
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nunber of the non* are foch to zero. 31. A r e, en
apparatus according to claim 28, wherein, when changi ng an %n&ge '
re-encoding, a nunber of indexes for quantization decoded by

decoder is |igited accqndi Qghalga acroateaodafcasafd-éﬂegalagzeabaaéetﬁeanged
32. A re-encodi ng apparatus according to claimi, wher el n, when

according to claim 1, wherein when re-encodlng w1th an

image coder, variable length c¢oding processing is

executed using decoded quantization indexes as decoded

data for coding.

40. An image coded data re-encoding apparatus
according to claim 39, wherein a number on' non-zero
indexes for Quantization decoded by an image decoder is
counted, and if the count exceeds a number of non-zero
indexes preset to the current coding mode, a number of

the non-zero indexes is compulsively changéd to zero.

41. : An image coded data re-eneoding apparatus
according to claim 39, whefein a number of non-zero
indexes for quantization generated by an image coder
before variable length coding is counted, and if the
count exceeds a number ‘of non~zero indexes . for
quantization preset for the current coding mode, a
number of the non~zere indexes is compulsively changed

to zero.

42, . An image coded data re-encoding apparatus
accoyding to claim 39, wherein, when changing an image
size in re—-encoding, a number of indexes for
quantization decoded -by an image decoder is 1imited

according to a ratio of said image size to be changed.
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43.- An image coded data re-encoding apparatus

according to claim 1, wherein; when re-eﬁcoding with an
image coder, decoded images inputted thereto are
' re-encoded and outputted only in the inter—ffaﬁe
.prediction coding mode, and the decoded imagés~ are
outputted without being decoded as they are in the
intra-framé coding mode by using decoded data for

coding in both or the modes.

44. An image coded data re-encoding apparatus
substantially as hereinbefore described with reference to

Figures 1A, 1B and 2 of the accompanying drawings.
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to claim6, wherein the inter-frane down
: ' ZPiLACED

IMAGE CODED DATA RE-ENCODING APPARATUS -

BSTRACT

A 1magé coded data re-encoding apparatus for regenerated image
coded data for transmission or storing by re-encoding decoded image data
according to the present invention comprises an image decoder 200 for
decoding image coded data 107a, an object for re-encoding, and an image
coder 100 for re-éncoding the decoded image data, and corresponds to the
configuration of international standardizing system MPEG1. The quantizer
4a executes quantization using decoded parameters 106a for gquantization-
from the variable length decoder 11a and transform coefficient 1inverse
quanfized 104a by the inverse quantizer 12. The variable length coder 5
outputs image coded data 107a not decoded by the variable length decoder
11 as it 1s. The motion compensation predictor 17 predicts motion

: cbmpensatioh using motion vectors decoded by the variable length decoder.

Figure 1B.
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sarrpll ng-*processihg is started preferentially fromframe im esf.avn %I‘hé~ T SHEET
inter-frame predicted codi ng node. 22. An inmage coded data ]
re-encodi ng apparatus according to claim2l, wherein, when r‘ePetlacmc@l?nBEU 1096,
with a image coder, control over quantization is executed u5|¥mz
guanti zati on par arret ers ad decoded data fes-coding. 23. An i mage

coded data re-encoding apparatus according to claim 21, wherein when
re- encodi ng \%

Hle predicted frame image 112a is generated accordmg to a decoded motion vector

113a from the variable lengt;h decoder 11a in the motion compensation predictor 17.
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i mage coder, notion conpensation processing is executed by {using decoded
notion vector as decoded data for coding. 24. An i ge.at cog@cﬂmt]ggﬁ
re-encodi ng apparatus according to claim23, wherein a de ARan—

vector is used as an initial val ue.
-7-

In the conventional type of image coded data re-encoding apparatus as

described above, the system is employed in which image coded data is once decoded for
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26 25. . An: image coded data re-encoding apparatus AdEST-AGFIRNT SHEET
claim 23, wherein, when changing an inmge size in re-encfpdl ng, (3 gEGofes i
notion vector is corrected according to a ratio of saidiitf@e-size to-be- |
changed. 26. An inmage ‘coded data re-encoding apparatus according to
claim6, wherein reduction of a quantity-®f generated code is started from
frame images in the

relaying or copying and then re-encoded, quality of a decoded image is deteriorated.

Also, delay in processing increases, which requires a larger scale of system to solve the

problems as described above.



i nter-frame predicted codi ng node. 27. An image coleddiGEMERT SHEE
re-encoding apparatus according to claim26, wherein, whan re: 6r08E 1§36
with a inmage coder, control over quantization.is executed! U nadasaded :
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re

guanti zati on paranmeters a decoded data for coding. 28. An i mage
coded data re-encoding apparatus accordifg to claim 26, -wherein when
re-encoding with an i nage coder, notion conpensation processing is executed

SUMMARY OF THE INVENTION
It is an object of the invention to ameliorate one or more of the

abovementioned disadvantages.
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According to one aspect of the invention there is disclosed a re-encoding
apparatus for decoding and re-encoding a digital encoded image, the apparatus
~comprising:

an image decoder for receiving and decoding a digital encoded image so as to
generate a decoded image and associated digital data; and

an image coder for re-encoding said decoded image using both said decoded '

image and associated digital data so as to generate a digital encoded image.
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notion vector is corrected according to a ratio of saidili Dage--size- to-ber

changed. 31. An image coded data re-encoding appauLm ts—accor ai ng
to claim 26, wherein control overlfuanti zation is executed using
decoded quantization par arreters as decoded data. for coding and setting
upper - -

Figs. 1A and iB are functional block diagrams showing an image coded data-
re-encoding apparatus according to one embodiment of the present invention;

Fig. 2 is an explanatory view for explaining an image hierarchy unit for
switching a coding mode with the motion compensation predictor shown in Figs. 1A
and 1B; | |

Figs. 3A and 3B are block diagrams showing a conventional type of image
coded data re-encoding apparatus;

Figs. 4A and 4B are functional block diagrams of the image coder as well as of
the image decoder shown in Figs. 3A and 3B; and
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CLAIMS:

1. A re—encodmg apparatus for decoding and re-encodmg a digital
encoded image, the apparatus comprising:

an image decoder for receiving and decoding a digital encoded image so as to
generate a decoded image and associated digital data; and '

an image coder for re-encoding said decoded image using both said decoded
image and associated digital data so as to generate a digital encoded image.

2. A re-encoding apparatus according to claim 1, wherein the associated
digital data comprises quantization parameters and when re-encoding with the image
coder, control over quantization is executed using said quantization parameters.

3. A re-encoding apparatus according to claim 1, wherein the associated
digital data comprises motion vectors and when ré—encoding with the image coder,
motion compensation processing is executed by using said motion vectors.

4. A re-encoding apparatus according to claim 3, wherein one of said
. motion vectors is used as an initial value.
5. A re-encoding apparatus according to claim 3, wherein, when

changing an image size in re-encoding, said motion vectors are corrected according to a
ratio of said image size to be changed.

6. A re-encoding apparatus according to claim 1, wherein the associated
digital data comprises coding mode data and when re-encoding with the image coder,
said coding mode data is used for re-encoding, and wherein an applicable coding mode
and a quantity of generated code are controlled according to said coding mode.

7. A re-encoding apparatus according to claim 6, wherein the associated
digital data further comprises quantization parameters and when re-encoding with the
image coder, control over quantization is executed using said quantization parameters.

8. A re-encoding apparatus according to claim 6, wherein the associated
digital data further comprises motion vectors and when re-encoding with the image
coder, motion compensation processing is executed by using said motion vectors.

9. A re-encoding apparatus according to claim 8, wherein one of said
. motion vectors is used as an initial value.
- 10. A re-encoding apparatus according to claim 8, wherein, when

changing an image size in re-encoding, said motion vectors are corrected according to a
ratio of said image size to be changed.

11. A re-encoding apparatus according to claim 6, wherein intra-frame
coding is executed in the intra-frame codmg mode and inter-frame predicted codmg is
executed in the inter-frame predicted codmg mode.
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12. A re-encoding apparatus according to claim 11, wherein the associated
digital data further comprises quantization parameters and when re-encoding with the
image coder, control over quantization is executed using said quantization parameters.

13. A re-encoding apparatus according to claim 11, wherein the associated
digital data further comprises motion vectors and when re-encoding with the image

- coder, motion compensation processing is executed by using the motion vectors.

14.. A re-encoding apparatus according to claim 13, wherein one of said
motion vectors is used as an initial value. |
15. A re-encoding apparatus according to claim 13, wherein, when

changing an image size in re-encoding, said motion vectors are corrected according to a
ratio of said image size to be changed.

16. A re-encoding apparatus according to claim 6, wherein re-encoding
processing is started preferentially from frame images in the intra-frame coding mode.
17. A re-encoding apparatus according to claim 16, wherein the associated

digital data further comprises quantization parameters and when re-encoding with the
image coder, control over quantization is executed using the quantization parameters.

18. A re-encoding apparatus according to claim 16, wherein the associated
digital data further comprises motion vectors and when re-encoding with the image
coder, motion compensation processing is executed by using said motion vectors.

19. A re-encoding apparatus according to claim 18, wherein one of said
- motion vectors is used as an initial value.
20. A re-encoding apparatus according to claim 18, wherein, when

changing an image size in re-encoding, said motion vectors are corrected according to a
ratio of said image size to be changed.

21. A re-encoding apparatus according to claim 6, wherein an inter-frame
down sampling processing is started preferentially from frame images in an inter-frame
predicted coding mode.

22. A re-encoding apparatus according to claim 21, wherein the associated
digital data further comprises quantization parameters and when re-encoding with the
image coder, control over quantization is executed using the quantization parameters.

23. A re-encoding apparatus according to claim 21, wherein the associated
digital data further comprises motion vectors and when re-encoding with an image
coder, motion compensation processing is executed by using said motion vectors.

24. A re-encoding apparatus according to claim 23, wherein one of said
motion vectors is used as an initial value.
25. A re-encoding apparatus according to claim 23 wherem when

changing an image size in re-encoding, said motion vectors are corrected according to a

ratio of said image size to be changed.
is Sheet Has Been Replaced
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26. A re-encoding apparatus according to claim 6, wherein reduction of a
quantity of generated code is started from frame images in an inter-frame predicted
coding mode.

27. A re-encoding apparatus according to claim 26, wherein the associated

~ digital data further comprises quantization parameters and when re-encoding with the

image coder, control over quantization is executed using the quantization parameters.
28. A re-encoding apparatus according to claim 26, wherein the associated
digital data further comprises motion vectors and when re-encoding with an image
coder, motion compensation processing is executed by using the motion vectors.
29. A re-encoding apparatus according to claim 28, wherein one of said

motion vectors is used as an initial value.

30. A re-encéding apparatus according to claim 28, wherein, when
changing an image size in re-encoding, said motion vectors are corrected according to a
ratio of said image size to be changed.

31. A re-encoding apparatus according to claim 26, wherein the associated
digital data further comprises quantization parameters and control over quantization is
executed using the quantization parameters for coding and setting upper limit values
from said quantization parameters.

32. A re-encoding apparatus according to claim 31, wherein the associated
digital data further comprises motion vectors and when re-encoding with the image
coder, motion compensation processing is executed by using said motion vectors.

33. A re-encoding apparatus according to claim 32, wherein one of said
motion vectors is used as an initial value.

34, A re-encoding apparatus according to claim 32, wherein, when
changing an image size in re-encoding, said motion vectors are corrected according to a

ratio of said image size to be changed.

35. A re-encoding apparatus according to claim 1, wherein the associated
digitai data comprises transform coefficients inverse quantized and when re-encoding
with the image coder, quantization processing is executed using the transform
coefficients inverse quantized.

36. A re-encoding apparatus according to claim 35 wherein a number of
non-zero transform coefficients inverse quantized by an image decoder are counted, and
if the count exceeds a number of non-zero transform coefficients preset for the current
coding mode, a number of inverse quantized transform coefficients are forced to Zero.

37. A re-encoding apparatus according to claim 35, wherein a number of
non-zero transform coefficients generated by an image coder before quantization are
counted, and if the count exceeds a number of non-zero transform coefficients preset
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are forced to zero.

38. A re-encoding apparatus according to claim 35, wherein, when
changing an image size in re-encoding, a number of transform coefficients inverse
quantized by the image decoder is limited to said image size to be changed.

39. A re-encoding apparatus according to claim 1, wherein the associated
digital data comprises quantization indexes and when re.-encoding with the image coder,
variable length coding processing is executed using the quantization indexes.

40. A re-encoding apparatus according to claim 39, wherein a number of
non-zero indexes for quantization decoded by an image decoder are counted, and if the
count exceeds a number of non-zero indexes preset to the current coding mode, a
number of the non-zero indexes are forced to zero.

41. A re-encoding apparatus according to claim 39, wherein a number of
non-zero indexes for quantization generated by the image coder before variable length
coding are counted, and if the count exceeds a number of non-zero indexes for
quantization preset for the current coding mode, a number of the non-zero indexes are

forced to zero.

42. A re-encoding apparatus according to claim 39, wherein, when
changing an image size in re-encoding, a number of indexes for quantization decoded
by the image decoder is limited according to a ratio of said image size to be changed.

43. A re-encoding apparatus according to claim 1, wherein, when re-
encoding with the image coder, decoded images inputted thereto are re-encoded and
outputted only in the inter-frame prediction coding mode, and the decoded images are
outputted without being decoded in the intra-frame coding mode.
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According to one aspect of the invention there is disclosed a re-encoding
apparatus for decoding and re-encoding a digital encoded image, the apparatus
comprising:

an image decoder for receiving and decoding a digital encoded image so as to
generate a decoded image and associated digital data; and

an image coder for re-encoding said decoded image using both said decoded
image and associated digital data so as to generate a digital encoded image,

wherein the associated digital data comprises quantization parameters and when
re-encoding with the image coder, control over quantization is executed using said
quantization parameters. '

According to another aspect of the invention there is disclosed a re-encoding
apparatus for decoding and re-encoding a digital encoded image, the apparatus
comprising:

an image decoder for receiving and decoding a digital encoded image so as to
generate a decoded image and associated digital data; and

an image coder for re-encoding said decoded image using both said decoded
image and associated digital data so as to generate a digital encoded image,

wherein the associated digital data comprises motion vectors and when re-
encoding with the image coder, motion compensation processing is executed by using
said motion vectors.
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CLAIMS:

1. A re-encoding apparatus for decoding and re-encoding a digital
encoded image, the apparatus comprising: _

an image decoder for receiving and decoding a digital encoded image so as to
generate a decoded image and associated digital data; and

' an image coder for re-encoding said decoded image using both said decoded
image and associated digital data so as to generate a digital encoded image,

wherein the associated digital data comprises quantization parameters and when
re-encoding with the image coder, control over quantization is executed using said
quantization parameters.

2. A re-encoding apparatus for decoding and re-encoding a digital
encoded image, the apparatus comprising:

an image decoder for receiving and decoding a digital encoded image so as to
generate a decoded image and associated digital data; and

an image coder for re-encoding said decoded image using both said decoded
image and associated digital data so as to generate a digital encoded image, '

wherein the associated digital data comprises motion vectors and when re-
encoding with the image coder, motion compensation processing is executed by using
said motion vectors. _ |

3. A re-encoding apparatus according to claim 1, wherein the associated
digital data further comprises motion vectors and when re-encoding with the image
coder, motion compensation processing is executed by using said motion vectors.

4. A re-encoding apparatus according to claim 2 or 3, wherein one of
said motion vectors is used as an initial value.

5. A re-encoding apparatus according to claim 2 or 3, wherein, when
changing an image size in re-encoding, said motion vectors are corrected according to a
ratio of said image size to be changed.

6. A re-encoding apparatus according to claim 1, 2 or 3, wherein the
associated digital data comprises coding mode data and when re-encoding with the
imége coder, said coding mode data is used for re-encoding, and wherein an applicable
coding mode and a quantity of generated code are controlled according to said coding
mode.

7. A re-encoding apparatus according to claim 6, wherein one of said
motion vectors is used as an initial value. |

8. A re-encoding apparatus according to claim 6, wherein, when
changing an image size in re-encoding, said motion vectors are corrected according to a
ratio of said image size to be changed. |
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quanti zation generated by an image coder-B&fore variable length coding is
counted, and if the count exceeds a nunber of non-zero indexes for
quanti zation pres& for A hecocodingtappardfusaconrding to claim 6,  wherein intra-frame

coding is executed in the intra-frame coding mode and inter-frame predicted coding is
executed in the inter-frame predicted coding mode.

10. A re-encoding apparatus according to claim 9 wherein one of said
motion vectors is used as an initial value.
11. A re-encoding apparatus according to claim 9, wherein, when

changing an image size in re-encoding, said motion vectors are corrected according to a
ratio of said image size to be changed.

12. A re-encoding apparatus accordmg to clalm 6, wherein re-encoding
processing is started preferentially from frame images in the intra-frame coding mode.

13. A re-encoding apparatus according to claim 12, wherein one of said
motion vectors is used as an initial value.
14. A re-encoding apparatus according to claim 12, wherein, when

changing an image size in re-encodmg, said motion vectors are corrected according to a
' ratio of said i image size to be changed.
15. A re-encoding apparatus according to claim 6, wherein an inter-frame
down sampling processing is started preferentially from frame images in an inter-frame
predicted coding mode.

16. A re-encoding apparatus according to claim 15, wherein one of said
motion vectors is used as an initial value.
17. A re-encoding apparatus according to claim 15, wherein, when

changing an image size in re-encoding, said motion vectors are corrected according to a
ratio of said image size to be changed.

18. A re-encoding apparatus according to claim 6, wherein reduction of a
quantity of generated code is started from frame images in an inter-frame predicted
coding mode.

19. A re-encoding apparatus according to claim 18, wherein one of said
motion vectors is used as an initial value.

_ 20. A re-encoding apparatus according to claim 18, wherein, when
éhanging an image size in re-encoding, said motion vectors are corrected according to a
ratio of said image size to be changed.

21. A re-encoding apparatus according to claim 18, wherein the associated
digital data further comprises quantization parameters and control over quantization is
executed using the quantization parameters for coding and setting upper limit values
from said quantization parameters. |

22. A re-encoding apparatus according to claim 21, wherein one of said
motion vectors is used as an initial value.
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according to a ratio of said image size t# be changed.

23. A re-encoding apparatus according to claim 21, wherein, when
- changing an image size in re-encoding, said motion vectors are corrected according to a

ratio of said image size to be changed.

24. A re-encoding apparatus according to claim 1, 2 or 3, wherein the
associated digital data comprises transform coefficients inverse quantized and when re-
encoding with the image coder, quantization processing is executed using the transform
coefficients inverse quantized.

25. A re-encoding apparatus according to claim 24, wherein a number of
non-zero transform coefficients inverse quantized by an image decoder are counted, and
if the count exceeds a number of non-zero transform coefficients preset for the current
coding mode, a number of inverse quantized transform coefficients are forced to zero.

26. A re-encoding apparatus according to claim 24, wherein a number of
non-zero transform coefficients generated by an image coder before quantization are
counted, and if the count exceeds a number of non-zero transform coefficients preset
for the current coding mode, a number of the inverse quantized transform coefficients
are forced to zero. '

- 217. A re-encoding apparatus according to claim 24, wherein, when
changing an image size in re-encoding, a number of transform coefficients inverse
quantized by the image decoder is limited to said image size to be changed.:

28. A re-encoding apparatus according to claim 1, 2 or 3, wherein the
associated digital data comprises quantization indexes and when re-encoding with the
image coder, variable length coding processing is executed using the quantization
indexes.

29. A re-encoding apparatus according to claim 28, wherein a number of
non-zero indexes for quantization decoded by an image decoder are counted, and if the
count exceeds a number of non-zero indexes preset to the current coding mode, a
number of the non-zero indexes are forced to zero.

30. A re-encoding apparatus according to claim 28, wherein a number of
non-zero indexes for quantization generated by the image coder before variable length
éodin_g are counted, and if the count exceeds a number of non-zero indexes for
quantization preset for the current coding mode, a number of the non-zero indexes are
forced to zero.

31. A re-encoding apparatus according to claim 28, wherein, when
changing an image size in re-encoding, a number of indexes for quantization decoded
by the image decoder is limited according to a ratio of said image size to be changed.

32. A re—encoding apparatus according to claim 1, 2 or 3, wherein, when
re-encoding with the image coder, decoded images inputted thereto are re-encoded and
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IMAGE CODED DATA RE-ENCODING APPARATUS ~ )

ABSTRACT OF THE DISCLOSURE

A 1image coded data re-encoding apparatus for regenerated image
coded data for transmission or storing by re-encoding decoded image data
according to the present invention comprises an image decoder 200 for
decoding image coded data 107a, an object for re-encoding, and an image
coder 100 for re-éncoding the decoded image data, and corresponds to the
configuration of international standardizing system MPEG1. The quantizer
4a executes quantization using decoded parameters 106a for quantization
from the variable lengfh decoder 11a and transform coefficient inverse -
quanfiied 104a by the inverse quantizer 12. The variable length coder 5
outputs image coded data 107a not decoded by the variable length decoder
1T as it fs. The motion compensation- predictor 17 predicts motion
compensation using motion vectors ‘decoded by the variable length decoder.

Figure 1B



