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57 ABSTRACT

A coding apparatus which codes moving 1mage signals 1nto
block units, 1s configured from a signal processing element
which performs motion compensation for moving i1mage
signals for over a plural number of frames or fields and
codes inter-image signals, and a transfer element which
recombines coded information for each block coded by said
processing element, into macroblock units which are a plural
number of block units of each type of coded information,
and transfers them. In addition, a decoding apparatus for
moving 1image signals which have been coded 1 block units
1s configured from a detector element which detects transfer
code errors for each type of coded imformation, and a
processing element which performs motion compensation
and 1nter-image processing of the coded information using
only correct frames which do not include transfer code
errors, and without using frames which have transfer code
errors, by changing a method of inter-frame processing for

56] References Cited motion compensation 1n accordance with the transfer coding
errors 1n the coded information which has been detected for
U.S. PATENT DOCUMENTS each type.
4,982,285  1/1991 Sugiyama .......ccccecceeeeeeeeeeeneenns 348/415
5,113,255  5/1992 Nagata et al. ......ccvveereervennnnn. 348/416 13 Claims, 5 Drawing Sheets
3 O 6 7/
1 2
IMAGE 8 .
INPUT L |—0 E N C MEMORY
TERMINAL /
s 12
, ADAPTIVL
13— »' MEMORY P»
PREDICTOR S DATA
14 C £ QUTPUT
LT (] TERMINAL

l M C I"*—" ----*Fi MEMORY i-

16— M C fe-
¢» M E
— .
M E

-L+ MEMORY I
B

~22

a=

D



U.S. Patent Aug. 15, 2000 Sheet 1 of 5 Re. 36,822

FIG. 1
(PRIOR ART)

: Z S 4 O O
IMAGE B J
INPUT L—\C}h F M
TERMINAL ]
P P Y _
? p | 12
49 — ADAPTIVE

L] O QUTPUT
v TERMINAL

27
(PRIOR ART)
20
21 34 35 36
41 | ] REPRODUCED
- ! IMAGE
D & C ° Q 0——0/»—1 SIGNAL
. OUTPUT
30 o P TERMINAL
D ADAPTIVE - |
DATA M PREDICTOR 43
INPUT
TERMNAL | Y| FT 14 B
X M C M C
15




Re. 36,822

Sheet 2 of 5

Aug. 15, 2000

U.S. Patent

JVNINGIL
1NdlN0 ¢

v1ivQ

Cl

A

E

)

¢

¢

0¢
L ¢
5 3 q e
dl &
g° ©
AHONIN
B T

-1 AHON3N

AR R el —

of! 3 |

N 3 N 4

H0101ddda

ASONW3N 1——1—

JAILdVYQY

AHGONWIN r=

Ill'll'll‘ﬂl.lll[ —

T

L]

|

IVNIWNSGSL

LMNdNI
JIOVINI




a\
»
\& o8 =S¢
of' .
M. oX!
— ] W A A - — ¥0L03130 HOMY:
| T I
- _ vl 0l ]
7 _ 0 W O N e AHOWIN .
| . — R O WNINY3L
ﬁ d 3 6 3 (440 INdNI
= 40101a3xd I S vivd
] 3AILAVAY AJON N e
- ~Z
s IWNIAY3L A 8
< 1Nd1ino
TYNOIS oloo/¢|| E AJONAN | ¢
J9VI M
a30NA0Yd3N

G4

A

.v .o_.“_

U.S. Patent



Re. 36,322

Sheet 4 of 5

Aug. 15, 2000

U.S. Patent

9¢

IVNING AL
1NdinoO
AVNOIS
JOVINI
030N00dd4d

[

39

dl

O—O
S

12%

CC g

J0101dddd
AALaVAV

]

9

8%

H40103130 40dy] re—

) _.

tet] —

B

(

i

TVNING 3L
1NN

JOVA

/ 0%

;7 L&




Re. 36,822

Sheet 5 of 5

Aug. 15, 2000

U.S. Patent

NOIINJAND SIHL 30 INFWIGO8NS

O H W mmz . 8 N 9 8B N G H N v B ¢
T —
1/
!/j,
o 120 ] 1m>§ 3
(LYY ¥OI¥d)
49 9|4
134 d A N 4 A
— . —— .

(LYY ¥OINd)
V9 'Ol

4

<

N

4

JAOW




Re. 36,822

1

MOYVING IMAGE SIGNAL CODING
APPARATUS AND CODED SIGNAL
DECODING APPARATUS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This 1s a continuation of application Ser. No. 08/324,481,
filed Oct. 18, 1994 which was abandoned upon the filing

hereof, and which, 1n turn, 1s a continuation of application
Ser. No. 07/972,564, filed Nov. 6, 1992 now abandoned.

BACKGROUND OF THE INVENTION

The present 1nvention relates to high-etficiency coding
and decoding apparatus which are used 1n recording, transfer
and display apparatus which perform digital signal
processing, and which perform efficient coding and
decoding, and 1n particular, to coding and decoding appa-
ratus which perform inter-image processing of moving
image signals have small deterioration of 1mage quality even
when there are transmission errors.

High-efficiency coding of moving image signals (moving
images) can involve interframe predictive coding which uses
the correlation between frames of 1mage signals and uses a
frame for which coding has been performed, to predict and
code only the prediction error. In recent years, motion
compensation predictive coding has become the general
method used for prediction in accordance with motion of an
1mage.

On the other hand, 1n coding in which a storage media 1s
the object, mtraframe independent coding i1s performed
without interframe prediction for each of several frames and
this enables random access and high-speed search.

In addition, there 1s also known a method such as MPEG
(ISO-IEC) which uses skip prediction and pre- and post-
prediction between skip predictions to raise the coding
ciiciency. With the MPEG method, differences in the
method of prediction mean that a frame can be an I (intra)
frame coded independently within a frame, a P (Prediction)
frame which is skip predicted, or a B (Bi-directional) frame
which 1s pre- and post-predicted.

The following 1s a description of a detailed configuration
of a conventional coding apparatus.

FIG. 1 shows an example of the configuration of a coding,
apparatus of the MPEG type. Here, the frame types of I, P
and B cause the changeover switch 2, 4, 22 to be controlled
by sync signals separated from input signals, and to be
switched to the positions shown 1n the figure.

Image signals mnput from an 1mage mnput terminal 1 are
directly led to a predictive, subtracter 5 via the changeover
switches 2 and 4 1n the case of I or P frames, while B frames
are led to the predictive subtracter § after having been
delayed until there 1s pre- and post-I and P in a frame
memory 3. In the predictive subtracter 5, prediction signals
arriving from an adaptive predictor 42 are subtracted from
input signals and a prediction residual signal i1s output to
become coded data compressed by coding 1 an intraframe
encoder 6.

In the intraframe encoder 6, DCT (discrete cosine
transform) is first preformed, and that conversion output is
quantized, and given a variable length coding such as
Huffman coding or the like. That compressed DCT 1nfor-
mation 1s applied to a multiplexer 40 and in the case of I and
P frames, 1s led to an intraframe decoder 21 wvia the
changeover switch 22.
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The intraframe decoder 21 first decodes the variable
length coding, and replaces the fixed-length codes with
quantized representative values, and also performs reverse
DCT to obtamn the reproduced signals. In the intraframe
decoder 21, the reproduced prediction error signals have the
prediction signals added in a residual adder 20 to produce
the reproduced 1image signals. The reproduced 1image signals
are stored 1n a frame memory 19 while the signal that have
been stored in the frame memory 19 until that time are
transferred to a frame memory 18.

The output of the frame memory 19 1s given to a motion
compensator 15 and a motion vector detector 17, and the
output of the frame memory 18 1s given to a motion
compensator 14 and the motion vector detector 16.

For each block of 16x16 picture elements, the motion
vector estimators 16 and 17 detect the motion vectors
between the mput signals and the signals given to the frame
memories 18 and 19. The motion vector information 1s given
to the motion compensators 14 and 15 and also to a
multiplexer 40. The motion compensators 14 and 15 spa-
fially move reproduced 1mage signals stored in the frame
memories 18 and 19 by the motion vector portion given from
the motion vector detector, and applies them to an adaptive
predictor 42.

For the same block as the motion vector detection, the
adaptive predictor 42 creates four types of prediction signals
from the two signals (F and B) which have been motion
compensated, and of those, the optimum prediction signals
1s decided from matching with the input signals which
become the signals to be predicted.

The prediction mode used here 1s one of the four types of
only the “F” (Front: prediction signals from the frame
temporally prior) mode, only the “B” (Back: prediction
signals from the frame temporarily later) mode, the “(F+B)/
2”7 mode or the “0” mode, with the “0” mode being
intraframe 1mndependent coding. The prediction mode 1s only
the “0” mode for I-frames, the “F” and “0” modes for

P-frames, or any of the four modes for B-frames.

The multiplexer 40 recombines the DCT information
which 1s the output of the intraframe encoder 6, the predic-
tion mode information (MODE) which is the output of the
adaptive predictor 42, the motion vector information (MVF
and MVB) which 1s the output of the motion vector detector
16, for each block (macroblock: MB) for which the motion
vector and the prediction mode have been determined, and
outputs them via a data output terminal 12, to the side of a
decoding apparatus. FIG. 6 A shows the configuration of the
data. Here, there 1s no transfer of the motion vector infor-
mation not used in the prediction.

The following 1s a description of a conventional decoding,
apparatus.

FIG. 2 1s a view showing the configuration of a decoding
apparatus. Those portions which correspond to portions of
the coding apparatus of FIG. 1 are shown with correspond-
ing numerals. The coded data which i1s mput from a data
mnput terminal 30 1s disassembled into each information by
a demultiplexer 41 and the DCT information 1s applied to the
mtraframe decoder 21, the prediction mode information is
applied to an adaptive predictor 43, and the motion vector

information 1s applied to the motion compensators 14 and
15.

The DCT information 1s decoded by the intraframe
decoder 21, and prediction signals are added at the residual
adder 20 to create the reproduced 1image signals.

In the case of B-frames, reproduced image signals are
immediately outputted from a reproduced i1mage signal
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output terminal 36 via changeover switches 34 and 35, while
I- and P-frames are stored in the frame memory 19. The
signals which have been stored 1n the frame memory 19 up
f1ll that time are moved to the frame memory 18 and are
outputted from the reproduced image signal output terminal
36 via the changeover switch 35.

The output of the frame memory 19 1s applied to the
motion compensator 15 while the output of the frame
memory 18 1s applied to the motion compensator 14. The
motion compensators 14 and 15 spatially move the repro-
duction 1mage signals stored in the frame memory, by the
motion vector portion given from the demultiplexer 41, and
applies them to the adaptive predictor 43. The adaptive
predictor 43 makes the prediction signals from the predic-
fion mode information given from the demultiplexer 41 and
outputs 1t to the residual adder 20.

Here, the inter-image processing units are frames but the
description 1s the same 1f they are fields of interlace signals.

When there 1s a coding error between the coding appa-
ratus and 1ts decoding apparatus during transfer or recording,
normal demodulation does not occur and there 1s a deterio-
ration 1n the 1mage quality. Coding errors result in cell loss
in ATM (asynchronous transfer mode) circuits when they
occur 1n normal circuits and recording media, and this loss
in cell units becomes a “dropout™.

In this case, even for the case of the coding apparatus and
the decoding apparatus shown as the conventional example,
there 1s normally detection to the effect that a coding error
has occurred and so with prediction residual errors, the
prediction residue 1s not added and the reproduced image
signals are the prediction signals only, to result in there
being no particularly large deterioration. However, there 1s
absolutely no decoding of a block if there 1s “dropout” of the
motion vector, adjacent blocks and the like are used for
interpolation within the same frame and there 1s no 1mage
deterioration as a result.

On the other hand, with a coding method which periodi-
cally has independent frames, the deterioration stops with
the independent frames and so this method appears advan-
tageous at first. However, coding errors in independent
frames can only be compensated for spatially and so there
the deterioration becomes large, and the 1image 1s influenced
later. Furthermore, the amount of data for independent
frames 1s larger than that for prediction frames and so when
there are ten independent frames at once, the amount of data
1s about 40% of the overall amount of data, and the influence
of coding errors becomes serious.

SUMMARY OF THE INVENTION

In order to solve the problems described above, the object
of the present invention 1s to provide a moving 1image coding
apparatus and decoding apparatus which always makes a
plural number of frames used 1n 1nterimage processing and
transfers information for the motion compensation and inter-
image processing method, which detects errors by the
decoding apparatus and switches to another frame without
the use of a frame which had an error 1n the inter-image
processing for each block, and which has no large 1image
deterioration even 1if there 1s a coding error in the transfer
path.

In order to attain this objective, as shown in FIG. 3, the
present invention 1s a moving image coding apparatus which
codes moving 1mage signals 1n block units, and 1s a moving
image coding apparatus which has means (a predictive
subtractor §, an adaptive predictor 13, and the like) for
motion compensation 1nter-image processing between a
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plural number of frames (or fields) and means (memory 7,
8, 9 and 10 and selector 11) for combining coded informa-
tion for each block and which has been coded by the
processing means, for each type of coded information, mnto
a plural number of block units (a plural number of macrob-
lock units) and for then transferring it.

Furthermore, as shown 1n FIG. 4 for example, the present
invention 15 a moving 1mage decoding apparatus which
comprises a decoding apparatus for moving image signals
which have been coded in block units, and has means (error
detector 38) for detecting transfer coding errors for each
type of coded information, and means (adaptive predictor

38, variable adder 33, and the like) for performing motion
compensation 1nter-image processing by changing the
method of motion compensation mter-image processing for
cach block 1n accordance with errors in each type of coded
immformation which have been detected, and which either
does not use decoded signals of frames (or fields) having
coding errors and limits use to only decoded signals of
correct frames (or fields), or substitute them with decoded
signals of other frames (or fields).

A decoding apparatus always makes a plural number of
frames for use 1n the 1nter-image processing and recombines
the mformation for that motion compensation and inter-
image processing method for each type of information and
so 1t 1s possible to lower the probability that a plural number
of pieces of information of the same block will not be used
even 1f error detection 1s performed in code units of a certain
quantity.

In the decoding apparatus, there 1s the detection of trans-
fer coding errors for each type of coded information and
there 1s switching to another frame instead of using signals
of frames having errors 1n the mnformation for inter-image
processing for each block. There 1s therefore very little
image deterioration.

In the moving i1mage coding apparatus and decoding
apparatus of the present invention, the number of frames
used for inter-image processing 1s always made a plural
number, and the information for the motion compensation
and 1nter-image processing method 1s recombined 1nto each
type of information and transferred, with errors for each type
of information being detected and with 1nter-image process-
ing for each block being switched to another frame without
the use of signals of frames having errors 1n the information,
thereby lowering the probability that a plural number of
pieces of mformation in the same block will not be used
even 1f error detection 1s performed in code units of a certain
amount, and thereby enabling there to be little deterioration
of the 1mage quality.

By this, 1t 1s possible to not have a large amount of
deterioration 1n the 1image quality even 1f there 1s a large
number of errors 1n the transfer path. Accordingly, coding
errors are permissible and it 1s not necessary to have a large
amount of correction coding in the transfer coding, with the
result that the amount of data can be reduced.

As has been described above, a moving 1mage coding
apparatus and decoding apparatus of the present invention
has advantageous effects 1n 1ts practical application.

BRIEF DESCRIPTION OF THE DRAWINGS

In the appended figures:

FIG. 1 1s a block diagram showing an outline configura-
fion of a conventional moving 1image signal coding appara-
tus;

FIG. 2 1s a block diagram showing an outline configura-
tion of a conventional moving 1mage signal decoding appa-
ratus;
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FIG. 3 1s a block diagram shown an outline configuration
of a moving 1mage signal coding apparatus according to a
first embodiment of the present mnvention;

FIG. 4 1s a block diagram showing an outline configura-
fion of a moving 1mage signal decoding apparatus according
to a first embodiment of the present invention;

FIG. § 1s a block diagram showing an outline configura-
tion of a moving 1mage signal decoding apparatus according
to a second embodiment of the present invention; and

FIGS. 6A and 6B are views showing the data configura-
fions 1n a conventional coding/decoding apparatus and the
coding/decoding apparatus according to the present inven-
tion.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The following 1s a detailed description of the preferred
embodiments of the moving 1mage coding apparatus and
decoding apparatus of the present invention, with reference
to the appended drawings.

First 1s a description of the coding apparatus of a first
embodiment of the present invention.

FIG. 3 1s a block diagram showing an outline configura-
fion of a moving 1image signal coding apparatus according to
the first embodiment of the present invention. Those por-
fions which correspond to portions of the coding apparatus
of FIG. 1 are shown with corresponding numerals.

In FIG. 3, the coding processing 1s fundamentally the
same, with the operation of the changeover switches 2, 4 and
22, the predictive subtracter 5, the intraframe encoder 6, the
intraframe decoder 21, the frame memories 18 and 19, the
motion compensators 14 and 15, and the motion vector
detectors 16 and 17 being the same (as shown by the dots
and the like where there is coding in block units).

This coding apparatus differs from the conventional trans-
fer method (FIG. 2) for each of the information of the DCT
information which 1s the output of the intraframe encoder 6,
the prediction mode information (MODE) which is the
output of the adaptive predictor 42, and the motion vector
information (MVF and MVB) which is the output of the
motion vector estimators 16 and 17. More speciiically,
memories 7, 8, 9 and 10 and the selector 11 are configured
so that each of the types of information 1s recombined 1n the
memories and then transferred.

The DCT information which 1s the output of the
intraframe encoder 6, the prediction mode information
(MODE) which is the output of an adaptive predictor 13, and
the motion vector information (MVF and MVB) which is the
output of the motion vector estimators 16 and 17 are all
respectively stored once 1 the memories 7, 8, 19 and 10.
Then, at the time when from 30-300 macroblocks have been
stored, there 1s output via the sequential data output 12
selected by the selector 11 and 1n the format shown 1n FIG.
6B. The size of the plural number of block units
(macroblocks) for each type of the recombined coded infor-
mation 1s sufliciently larger than the blocks for error
detection, and can be set to a size smaller than the number
of blocks of one frame. In this embodiment, dropout 1n cell
units 1n an ATM circuit 1s for several macroblocks and the
number of blocks of one frame 1s about 1350 macroblocks
and so the size 1s set to 30-300 macroblocks as described
above.

In addition, the adaptive predictor 13 1s conventionally
used only for the one frame (F-frames) for P frames but in
the present embodiment, the configuration enables 1ts use for
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a plural number of frames (F- and B-frames). Moreover, a
motion vector 1s sent without the use of the predictive mode
because of error correspondence 1n a decoder apparatus.

The following 1s a description of a decoder apparatus of
the first embodiment.

FIG. 4 1s a block diagram showing an outline configura-
fion of a moving 1mage signal decoding apparatus according
to the first embodiment of the present invention. Those
portions which correspond to portions of the coding appa-
ratus of FIGS. 2 and 3 are shown by the same numerals. In
FIG. 4, the decoding processing 1s fundamentally the same
as that conventional example shown in FIG. 2, and the
operation of the changeover switches 34 and 35, the
intraframe decoder 21, the frame memories 18 and 19 and
the motion compensators 14 and 15 are the same.

The differences with the conventional example (FIG. 2) is
that there are the memories 7, 8, 9 and 10, the selector 31,
an error detector 38 and a variable adder 33 which changes
the gain of the signals from the predictor and the intraframe
decoding signals, with there being a different method of
handling of each piece of information and different opera-
tion for an adaptive predictor 37 and the variable adder 33.

More specifically, the coded data signals are transferred
by the coding device and via the data input terminal 30 and
arrive at the selector 31 where they are separated into
multiplexer DCT information, prediction mode mformation
and motion vector information which are respectively stored
in the memories 7, 8, 9 and 10.

Then, the DCT information which 1s stored 1n the memory
7 1s applied to the intraframe decoder 21, the prediction
mode mformation which 1s stored 1n the memory 8 1s applied
to the adaptive predictor 37, and the motion vector infor-
mation which 1s stored 1n the memories 9 and 10 1s applied
to the motion compensators 14 and 15.

On the other hand, the error detector 38 decodes the error
detection code of the transmission path coding generated by
the coding device, and judges the cell loss information for
the ATM circuit to decide if there 1s an error in what type of
information for the macroblock. The type of error changes
the prediction mode according to the rules shown 1n Table 1.

In Table 1, C 1s a current decoding signal which 1s the
output of the intraframe decoder. When there 1s dropout of
mode 1information, the frame 1s which of B or F 1s temporally
closer to C.

TABLE 1
Dropout Information [Image Used
DCT E, B
mode C,BorF
MVF C, B
MVB C, F

When, as shown 1n Table 1 which 1s the error correspon-
dence table, a plural number of 1mages are used when a
frame of information has no errors, and an error portion 1s
discarded to use only a correct portion when any frame of
information has errors. When there are errors 1n all of the
frames which would have been used, there 1s also the use of
frames which would not have been used. In other words,
when an error 1s obtained 1n the motion vector MV of frame
F even though only the frame F i1s used in the prediction
mode, the intra-image prediction 1s performed by using the
motion vector MV of the frame B which was not originally
used. Conversely, under the condition where only the frame
B 1s used 1n the prediction mode, when the error 1s obtained
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in the frame B, the motion vector of the frame F 1s used
despite that the frame F was not originally used. In the
present invention, both motion vectors of the frames B and
F are transmitted together.

The operation of the variable adder 33 1s the same as the
residual adder 20 for the conventional example, and when
there 1s dropout of the DCT information, the output of the
intraframe decoder 21 1s made zero, and the output of the
adaptive predictor 37 1s output as it is.

In this manner, according to this moving 1mage coding
apparatus and decoding apparatus, the number of frames
used for inter-image processing 1s always made a plural
number, and the information for the motion compensation
and inter-image processing method 1s recombined 1nto each
type of information and transterred, with errors for each type
of information being detected and with inter-image process-
ing for each block having switching to another frame
without the use of signals of frames having errors in the
information, thereby lowering the probability that a plural
number of pieces of information 1n the same block will not
be used even 1t error detection 1s performed 1n coding units
of a certain amount, and thereby enabling there to be little
deterioration of the image quality.

The following 1s a description of a decoding apparatus of
a second embodiment.

The second embodiment of the present invention 1s appli-
cable to the apparatus “High-efficiency Coding Apparatus
and Decoding Apparatus,” disclosed in U.S. Ser. No. 07/873,

949 filed on Apr. 24, 1992, the mventor of which 1s the
inventor of the invention of the present application.

This embodiment has an improved coding efficiency
while at the same time maintaining frame independence, and
therefore even uses the inter-frame correlation for I-frames,
and performs inter-frame 1mage addition at the decoding
apparatus, so that the coding method basically enables the
image quality to be maintained even if the quantization is
rough.

The dift:

erence with the first embodiment 1s the decoding,
apparatus, the conﬁguration of which 1s shown 1n FIG. §.
The 1nput data 1s coded by the coding apparatus shown 1n
FIG. 3. The difference between the decodmg apparatus of
FIG. 5 and that of FIG. 4 1s that there 1s a matching decider
32 which decides the matching of two i1mages. More
specifically, the configuration is such that the output of the
intraframe decoder 21 and the output of the reproduced
image signal output terminal 36 are both led to the matching

decider 32 and the variable adder 33.

In addition, the operation differs from the operation of the
first embodiment in that the P- and B-frames are the same for
only the I-frames. In the I-frames, the matching decider 32
checks the matching of the two 1mages, and gives that much
information to the variable adder 33. In the variable adder
33, the prediction signal from the adaptive predictor 37 1s
increased when there 1s good matching, while the current
frame signal from the mtraframe decoder 21 1s increased
when there 1s poor matching, and adding 1s then performed.
Here, the sum of the gains of the respective signals 1s “17.

When there 1s an error in the signal from the intraframe
decoder, the output of the mtraframe decoder 21 1s forcedly
made “0” and only the output of the adaptive predictor 37 is
used as the reproduced signals.

By this, 1t 1s possible to compensate for coding errors
which have occurred 1n independent frames.

Moreover, I-frame quantization error compensation can
use a coding apparatus 1n which the second embodiment of
the present invention has been applied.
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What 1s claimed 1s:
1. A coding apparatus for coding moving 1image signals
into block units, comprising:

image processing means for performing motion compen-
sation between a plural number of frames/fields per [in
each] block of a plurality of blocks which constitute
one [image screen] frame/field, thereby outputting
motion vector data, inter-image processing data indica-
tive of what 1nter-image processing 1s performed, and
image data, respectively;

a plurality of data memory means for storing multiple
types of said motion vector data, said inter-image
processing data, and said 1mage data; and

transfer means for time division multiplexing said mul-
tiple types of said motion vector data, said inter-image
processing data, and said image data, such that said
multiple types of said motion vector data for a group of
blocks are time multiplexed together 1n one time
division, the 1inter-image processing data for said group
of blocks 1s time multiplexed together 1n another time
division, and said image data for said group of blocks
1s time multiplexed to a further time division, and
thereby transferring the multiplexed data.

2. The coding apparatus of claim 1, wherein:

sald 1mage processing means COMmMprises:

a first changeover switch which switches signals of a
bidirection (B) frame/field predicted for front and back
of 1mage signals supplied via the first changeover
switch and an 1image signal mput terminal, and both
signals of a skip-predicted prediction (P) frame/field
and an independently-coded intra- (I) frame/field;

a first frame/field memory which stores signals of said
B-frame/field so as to delay them until the end of
coding of signals of both said I-frame/field and
P-frame/field,

a second changeover switch which switches B-frame/field
signals from said first frame/field memory and said I-
and P-frame/field signals switched by said first
changeover switch;

first and second motion vector estimators which estimate
motion vectors of signals of both said I-frame/field and

said P-frame/field,;

an adaptive predictor which receives signals of frames/
fields switched by said second changeover switch;

a residual subtracter which calculates a remainder of
signals of frames/fields switched by said second
changeover switch, and prediction mode of output
information output from said adaptive predictor;

an 1ntra-frame/field coder which codes signals output
from said residual subtracter;

a third changeover switch which switches coded signals

from said intra-frame/field coder on the basis of
B-frames/fields, and I-frames/fields and P-frames/
fields;

an 1ntra-frame/field decoder which decodes coded signals
of each frame/field and from said third changeover
switch;

a residual adder which adds signals from said intra-frame/
field decoder and said adaptive predictor;

a second frame/field memory which stores one of I-frame/
field and P-frame/field signals from said adder so as to
delay them;

a third frame/field memory which stores another of
I-frame/field and P-frame/field signals which have
passed through said second frame/field memory;
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said first motion vector estimator which estimates a
motion vector of moving image signals for one of
I-frames/fields and P-frames/fields said motion vector
being supplied via said first changeover switch;

said second motion vector estimator which estimates [an
other] another motion vector of moving image signals
for another of I-frames/fields and P-frames/fields, said
other motion vector being supplied via said first
changeover switch;

a first motion compensator which performs motion com-
pensation of moving image signals of F-frames/fields,
by an output of said third frame/field memory and an
output of said first motion vector estimator; and

a second motion compensator which performs motion
compensation of moving 1mage signals of B-frames/
fields, by an output of said second frame/field memory
and an output of said second motion vector estimator;
and wherein

said adaptive predictor uses both reproduced 1mage sig-
nals which have been moved by a motion vector
portion of F-frames/fields and B-frames/fields supplied
from said first and second motion compensators and
moving 1mage signals supplied via said second
changeover switch, as the basis for creating a plural
number of prediction signals from a plural number of
signals which have been motion compensation by the
same clock and for which motion vector detection has
been performed, and outputs an optimum prediction
signal within said plural number of prediction signals
as prediction mode signals to said residual subtracter,
said residual adder and said transfer means.

3. The coding apparatus according to claim 2, wherein

said plurality of data memory means comprises;

a first memory which stores coded signals output from
said 1ntra-frame/field coder of said processing means;

a second memory which stores prediction mode signals
output from said adaptive predictor;

a third memory which stores first motion vector signals
output from said first motion vector estimator; and

a fourth memory which stores second motion vector
signals output from said second motion vector estima-
tor; and

wherein said transfer means comprises a coder which
successively selects and outputs signals stored 1n said
first through fourth memories in response to a required
number of block pulses.

4. The coding apparatus according to claim 1, wherein

sald plurality of data memory means comprises:

a first memory which stores coded signals output from
sald 1mage processing means;

a second memory which stores prediction mode signals
output from said 1mage processing means;

a third memory which stores the first motion vector
signals output from said 1image processing means; and

a fourth memory which stores second motion vector
signals output from said 1mage processing means; and

wherein said transfer means comprises a selector which
successively selects and outputs signals stored 1n said
first through fourth memories in response to a required
number of clock pulses.

5. A decoding apparatus for decoding moving image

signals coded 1n block units, comprising;:

detection means for receiving input data which includes at
least motion vector data, inter-image processing data
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indicative of what inter-image processing 1s performed,
and 1mage data which are time-division multiplexed
and received by the detection means, said detecting
means detecting transier code errors for each of said
inter-image processing data and said image data, and
outputting the coded information for each data type
having said code errors; and

processing means for performing motion compensation
and inter-image processing of said coded information
using only frames/fields which do not include said
transfer code error within a plurality of frames/fields
which are to be used for prediction purposes, and
without the use of frames/fields which have said trans-
fer code errors within said plurality of frames/fields
which are to be used for prediction purposes, by
selecting a method of inter-frame/field processing for
motion compensation in accordance with said detected
transfer code errors, wherein one [image screen] frame/
field comprises a plurality of blocks, [each block com-
prises a plurality of frames,] and wherein motion com-
pensation and inter-image processing is performed [in
each] per block.

6. The decoding apparatus according to claim 5, wherein
said processing means uses only those frames/fields which
do not have coding errors, to perform motion compensation
of said coded information.

7. The decoding apparatus according to claim 5§, wherein
said detection means comprises an error detector which
detects said transfer code errors included 1n coded informa-
tion supplied from a coding apparatus via a data input
terminal.

8. The decoding apparatus according to claim 5, wherein
sald processing means COMpPrises:

an adaptive predictor responsive to output of said detec-
tion means for generating as output prediction signals
from prediction mode information included in said
coded mformation; and

a variable adder responsive to output of said detection
means and said adaptive predictor for adding decoded
signals of said coded information and prediction signals
of said adaptive predictor.

9. The decoding apparatus according to claim 5, and

further comprising:

a selector which separates DCT (discrete cosine
transform) information, prediction mode information,
first motion vector information and second motion
vector information multiplexed 1n said coded informa-
tion signals;

first, second, third and fourth memories which respec-
tively store said DCT information, prediction mode
imnformation, first motion vector mformation and second
motion vector information separated by selector; and

wherein said detecting means comprises:

an error detector which detects transter code errors 1n said
coded information signals;

an 1intra-frame/field decoder which decodes said DCT
information stored in said first memory;

a first frame/field memorys;
a second frame/field memory;

a first motion compensator which uses signals of the first
frame/field memory as the basis for performing motion
compensation for said first motion vector information
stored 1n said third memory;

a second motion compensator which uses signals of the
second frame/field memory as the basis for performing
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motion compensation for said second motion vector
information stored 1n said fourth memory;

an adaptive predictor which uses first and second com-
pensation signals output from said first and second
motion compensator, and output signals of said error
detector as the basis for generating prediction signals
from said prediction mode mformation stored 1n said
second memory;

a variable adder which adds prediction signals from said
adaptive predictor, decoded signals from said intra-
frame/field decoder and output signals of said error
detector; and

changeover switch means for switching between outputs
of said variable adder and which 1s connected to said
first and second frame/field memory.

10. The decoder apparatus according to claim 9, further
provided with a matching decider which judges matching
between decoded signals from said 1ntra-frame/field decoder
and prediction signals from said adaptive predictor and
outputs to said variable adder.

11. A coding apparatus for coding moving 1mage signals
into block units, comprising:

image processing means for dividing one [screen] frame/
field into a plurality of blocks, [each block comprising
a plurality of frames,] and performing motion compen-
sation 1mage processing between a plural number of
frames/fields [in each] per block, and outputting pri-
mary motion vector data which 1s used for a motion
compensation, [in said primary motion vector data, in}
inter-image processing data indicative of what inter-
image processing is performed, and [in] image data
which is inter-image processed,

motion vector detection means for detecting secondary
motion vector data which 1s used 1n providing error
concealment 1n a decoding apparatus when code errors
occur during a data transmission; and

transfer means for multiplexing said primary motion
vector data, said secondary motion vector data, said
inter-image processing data and said 1mage data.
12. A decoding apparatus for decoding moving image
signals coded 1n block units, comprising:

detection means for recerving input data including at least
primary motion vector data which 1s used for motion
compensation, inter-image processing data indicative
of what inter-tmage processing 1s performed, and
image data which is inter-image processed, and for
detecting code errors included in said mput data;
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reception means for receiving secondary motion vector
data which is used in providing error concealment [in
said decoding apparatus] only when code errors occur
during a data transmission; and

image processing means for performing motion compen-
sation and inter-image processing between a plurality
of frames/fields [that make up a block, and wherein] per

block of a plurality of blocks [make up an image screen]
which constitutes one frame/field, the motion compen-
sation and inter-image processing employing said pri-
mary motion vector data only when there 1s no code
error 1n said mput data, and said 1mage processing
means performing motion compensation and inter-
image processing using said secondary motion vector
data when the 1nput data has code errors.

13. A decoding apparatus for decoding moving i1mage

signals coded 1n block units, comprising:

detection means for receiving input data which includes at
least motion vector data, inter-image processing data,
and 1mage data and which 1s transferred by ftime
division multiplexing said input data such that said
motion vector data for a group of blocks are time
multiplexed together 1n one time division, the inter-
image processing data for said group of blocks 1s time
multiplexed together in another time division, and said
image data for said group of blocks 1s time multiplexed
to a further time division, said detecting means detect-
ing transfer code errors for each of said inter-image
processing data and said image data, and outputting
coded i1nformation signals for each type having said
code errors:

wherein said detection means comprises

an error detector which detects transter cod errors in said
coded information signals;

and 1ntra-frame/field decoder which decodes a discrete
cosine transform (DCT) information in a first memory;

a predictor which uses first and second compensation
signals output from a first and second motion
compensators, respectively, and output signals of said
error detector as the basis for generating prediction
signals from prediction mode 1nformation stored in a
second memory; and

a variable adder which adds said prediction signals from
said predictor, decoded signals from said intra-frame/
field decoder and output signals from said error detec-
tor.
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