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(7) ABSTRACT

An input image signal is coded by an encoder to be outputted
as a basic code string, and the basic code string is delayed
by a code-string delay circuit for a predetermined period of
time to be outputted as an additional code string. The basic
code string is synthesized with the additional code string by
a code-string synthesizer to be outputted as an output code
string. Thus, there is provided an image data coding system
which can quickly restore data even if the data is lost due to
error and in which the increased code amount is less than the

(22) Filed: Dec. 23, 1999 cycle refresh and the error correction.
24
BASIC o ;
ADDITIONAL | CODE-STRING | SWITCH {___ 26
—S_’CODE-STRING N > :' 25 ~ St
DIVIDER S, : 5
S ADDITIONAL ' | : DECODER
CODE-STRING i, : ,
N : E . [ S5
Siz b H vy Sua
ERROR L
DETECTOR 27

]

\

Si7



Patent Application Publication Aug. 16,2001 Sheet 1 of 21 US 2001/0014127 A1

1 5 6
Si 4 7 8
} | REGION 1
DIVIDER ’Cjﬁ* DCT —= @ TV P a
S (8]
¢ — vic |+ &
y = =
9 |35
=
Sg""
> 5mg45
2'525
2L ol
OO SE—2
=0<o
15 16
/13 /14 s, 20 s,
—> & [~ WD ~ Q' |— pcT” —
n
E—» VLD I Ss
3 Nyo =
= S |18
a Lo
L3O
%LUQ Sy
E50
" O - FM =
=3F — 19

PRIOR ART



Patent Application Publication Aug. 16,2001 Sheet 2 of 21 US 2001/0014127 A1

. TIME
NORMAL
STATE
N AN SN
RESIDUAL
J SiGNAL
R N W
ERROR
STATE
L

FIG.3
PRIOR ART



Patent Application Publication Aug. 16,2001 Sheet 3 of 21 US 2001/0014127 A1

21 2
3 S13
—S——ENCODER f > -
S1o Si4
22
_| CODE-STRING
DELAY CIRCUIT
Stz
@ P [CODE-STRING] P | CODE-STRING] P
CONVENTIONAL| S |OF NUMBER | S |OF NUMBER | S| =-—-----
METHOD C n C n+i C
(b) P |CODE-STRING[CODE'STRING] P [CODE-STRING[GODESTRING] P
{;ﬁggOSED SOFNUMBER | OF NUMBER 8 OF NUMBER [OF NUMBER 8———
/ i L, /
METHOD ! SYN(?HRONIZING/ - : = = A
" INTERVAL OF NUMBER n "1 —

(©) P [CODE-STRING] CODE-STRING| P [CODE-STRING] CODE-STRING| P
SECOND S[OF NUMBER {OF NUMBER |S[OF NUMBER JOFNUMBER |S{---
PROPOSED C -1,/ n Cleon 2 n+1 C

| METHOD

BASIC 77 1ADDITIONAL
CODE-STRING ,///4 CODE-STRING

FIG.5



Patent Application Publication Aug. 16,2001 Sheet 4 of 21 US 2001/0014127 A1

24

BASIC L WL
ADDITIONAL CODE-STRING

CODE-STRING > - St
) |bIVIDER éﬂg ~ :
S1a ADDITIONAL ' | . DECODER
CODE-STRING |, : :
N : E . [~ Sis
812 :_ ___________ ' 1 4 814
ERROR | _
pETECTOR[ 2/
|
\
Si7
21 23
T»ENCODER " (1
S1o S11 S13
28 20
| cope-sTRING [ cope-sTRING
"| SIMPLIFIER || DELAY CIRCUIT
Sqs Sz

FIG.7



US 2001/0014127 A1

Patent Application Publication Aug. 16,2001 Sheet 5 of 21

89l

ONIHLS-3009 WNOILIAQY \ ONIYLS-3000 DISve
1+U H3GNNN 40 e u "
VAN SN AN 4O m HIGNNN 40 TYAYTLNI DNIZINOHHONAS —
7 7 7
] \fﬂm&%\ﬂ,\m\c S| wowa|  woona 40| | wowomn| viva lusemf 43
430vaH}oa %)
Hio zo:oz\mao_\,_“WWQWI o | ynais3a| vivaaaon|°C| NolLow| saom |BFavH \P
Y, e V7S S —
\\\\\ JNVHS SNOIAZHd 40 YLV r |
e :
el v | A mmﬁmu\\x\&é 7 mm_mmm xooﬂmmo y mo&m> &S ol B
H3avyaH 2d 1 H3AYIH 0a H3avaHl &
& NOILOWE 300N WNAIS3Y| ViVa-3G0W NOILOW| JAOW &
u u U u u U o
HOHHI| %0018 40 |5g | HOLOIA| VIVA |y3qvan| @
WNAISIH| YiVa-IA0W NOILOW/| IO &

I QOHLIW
(J3S0d0OHd

(0)

I QOHL3NW
d3S0d0OHd

(a)

ONIHLS
3000
1VOldAL 40
F1dAVX3

(e)




Patent Application Publication Aug. 16,2001 Sheet 6 of 21 US 2001/0014127 A1

Z
1 2 6 7 15 4»16 28 29
gl v
> -

s s 0,870 14 | 17 | 27 | 30 | 43

|
¥
7071 13 | 18 | 26 | 31 | 42 | 44

/ r 7 -
%‘IO ; 12 19 25 32 41 45 54

11 20 | 24 | 33 40 46 | 53 55

21 23 | 34 | 39 | 47 | 52 | 56 | 61

22 | 35 | 38 | 48 | 51 57 | 60 | 62

36 37 | 49 50 58 =59 63 =64

: COEFFICIENT INCORPORATED IN ADDITIONAL CODE-STRING

7
24
RODITIONAL | G0DE "
TIONAL | CODE- |71 L Ry
CODE-  |STRING 3t [ SWITCH: 33 o
Tl s S
IDER 11! i 32 | !
513 ADDITIONAL | SWITCH N +—»{ DECODER BN
CODE. : . [FopmoNAL ] g ‘
: 50— »|CGODE- : ¢ L S
S O OTsTRING AR B 15
S " |INTERPOLATOR|  t---ym-- Py ou
ERROR
S;; |DETECTOR
} I~
27

FIG.10



Patent Application Publication Aug. 16,2001 Sheet 7 of 21 US 2001/0014127 A1

21 s
ENCODER - P!
S1i Sy
22 25
_| CODE-STRING > g?Z;NNCATRON'Z'NG
DELAY CIRCUIT P )
12

FIG.11



US 2001/0014127 A1

Patent Application Publication Aug. 16,2001 Sheet 8 of 21

ONIHLS -300J TYNOILIdaY

i
—

40 3NvH4 0 vViva)

TVAY3LNI ONIZINOHHONAS

ANI] =
% ONIHLS-3000 JISve
(U y3gNNN

(U 43EWNN 40 INVYL 40 V.LVa)
LU HIGWNAN J0~>* uz y3gNNN J0 TYAHTLNI ONIZINOHHONAS

Y, \ A%
T aeIPS A mm._._me @_c.,qo oy Mw m%mmu v_oom_m_ 40 y mo._._mmS <H<o c S
¥3av3H| @| foa HIAYIH 2d H3IQvaH| @
Q- NOILOW m_oo_zx\\\ a4 1 IvNQiS3y| v.1va 3aON NOILOW| 3COW . a-
sits0d4 PP s —
~ & +uU \\ [ty l+u — N\c \ N u ~—
- | QF YIGNNNLOTR] HIGNNNHO | QP HIBWNNJOTH] H3IEWNN 4O R
. P ONIHLS 3000 425 ONIHLS 340D | e-rONIHLS 3A00 %01 ONIHLS 3000 | o
/L7 7 IIIIIIVY
u u U u u u o
HOHd3| X001840|ng | HOLO3A| VLIVQ yaayaH| L
TvYNais3y| v.iva 3dOnW NOILOW| JTOW

I JOHLIW
0350d04d

(0)

QOHL3W
d3s0d0Hd
QYIHL

(a)

ONIHLS
-3000
TVOIdAL 40
F1dNVX3

(e)




US 2001/0014127 A1

Patent Application Publication Aug. 16,2001 Sheet 9 of 21

:w
.2 N HOLVNIWIFOSIA
N TYNOIS T
ONIZINOHHONAS| ,,
HOL03133a 6ig — S
HOHHT og
g | R 1 es AR ,_
Slg — AN m Oe—i N 0 |
‘ | | ONIYLS-3000 | ! !
| L IYNoILiaay | m
fﬁ H3Q093d [+ ! ! -l
“ | g m |
emmm\ Ge L” - m \ LE
Holims | ONIELSTZE0E | i HoLIms| -
HIAIAIQ DNIHLS-3A00 TYNOILIdayY

7
144



US 2001/0014127 A1

Patent Application Publication Aug. 16,2001 Sheet 10 of 21

ONIHLS -3000 TYNOILIAAY

TYNSIS ONIZINOHHONAS

GHIHL A9 d3NI43d

ONIHLS -3009J JISYE

v1OId

TYNOIS ONIZINOHHONAS

WAYILNI ONIZINOYHONAS

Rty S

TYAHILNI DNIZINOHHONAS

ANOJIS AB GINI3IQ — ™%

TYNDIS DNIZINOHHINAS

LSHIJ A9 @3NI430 —™

TYAYALNI ONIZINOJHONAS

T z } 7 ~
YNGIS HoRERY U7 Y ANOILVSNEdN00T 7 V8 Yowys|u | U | NOLLYSNIdW0D| Y |5
TYNQISTu] YLYAPHOLI3A NOLLOWS t3avaHiga|[ BO8E3|  qynqisas |00 ¢ y3avaH|g|f HOLOA NOLLOW [H3QY3H| 2>
3N EIONENOLLONE wo viya 3aont//22 4| 'WNAIS3H ] No viva 300N _zo_Ss_ NO ¥1¥a 300W
U u _ U u
Howda| v | U |y NOLLYSNZdWOD| U |55
HOWH3|  qyndisag oa [z H3avaH|B|HOLI3A NOLLOR [H3QV3H &
WNAIS3 No yLv(a 300W NOLLOW/ \o v1va 300K
ONII0D NOLLYSNAWOO |
" TVNAIS3H NO Ldvd NOILOWNO 1tVd |
u u u U u u &)
HOWH3| %0078 40 |ng [HOLOZA| VLVE [y3ayaul@
WNAISIE| V1¥Q JA0M|™ [ NOLLOW| 3GOW +

JOHL3W
0350d0dd
H1HNOA

ONIHLS
33009
WAL 30
I1dAYX3



US 2001/0014127 A1

Patent Application Publication Aug. 16,2001 Sheet 11 of 21

TVAHILNI ONIZINOWHONAS

TYAHILNI ONIZINOHHONAS

YA INI ONIZINOBHONAS

T A
HOHKS Hoyga| v | U 7 U INOLLYSNIdNO0 T/
yhoeaal  TWNQISIH |00 ¢ ¥3aY3H HOLO3A NOLLOW]H3QYaH
NO ¥1¥d 3AON NOLLOWY no viva 3aony
i mo%m/
U /, 7z 5 U u u
YNDIS Houea} . U 72 2 zo:,\\wzm%oo\§ x| I Hoggaju| u jeuf U Sanoot 1| S
T¥NQISIn] YLVOHOLOIM NOLLOW H3QvaHIl|. HOHEal  qynaisan [0 jz ¥3avaH| B|fHOLIAA H3QVIHP
a3ndNISEIONNOLIOW ] Sl wnaisad ol ~— |~
S oM NOVIYA 3AONT NO ¥1¥0 300N NO v1va 300N
oo A IR ) o u ey v s
é:%_wwm vLya HOLO3A zo_zmz%%%m Waavanig|| Houwa z%_mwm 00 [z 43avaH| B HOLOIA zo_%z%%__\h,_m_\o,_ HIOVIH P
a3l3dnsEINENOLONT No wiva 3domt. 4 1VN9S38 o yiva 300N NOLLOW| o y1va 300
TYNSIS ONIZINOHHONAS m TYNDIS ONIZINOHHONAS m TYNOIS ONIZINOHHONAS !
— QHIHL A8 GINIH3Q o (NOD3S A8 GaNI43q —>— 1SHI4 A9 G3NIH30 —*

+ NH3L1vd
40443

QOHLIN
(3S0d04d
HLdNO4



US 2001/0014127 A1

Patent Application Publication Aug. 16,2001 Sheet 12 of 21

917914

AT \ 77 , U
Azgmmo%m Qé ' Y INOILYSNZdWOD| U
WNAISIH 0L03A NOLLOW | H3Qv3H

U aaindwisy 39001 INOLLOW| no v1va 3aow

L L.

o 2 NY3LLYd
%mmm/ HOHH3
AR /AN u u
TYNOIS HOWHR] - ¥ 7477 Y 7ZINGI LYSNAdINOD & | oz 0|l U Inowvenadnoo| v |z
Tnoisau Vv ﬂw%%» NOILOW H3QVaHIE|[ HOBY3 153t {20 7 H3avH| B |H0L03A NOILOW (H3QV3H| B
EENETTEEYY; No vyaaagonr o 4| WNASSE o vivaaaow | | —~—|_ || NOLOW| no viva3aom




US 2001/0014127 A1

Patent Application Publication Aug. 16,2001 Sheet 13 of 21

u 1]
U u U u u
HOHY3 ém%_m% 90 [z y3ayaH| [HOLI3A zo_zmz_,w_m___\h,_m_\o,_ HIavYaH
WNAISI| N viva 300N NOLLOW| no v1va 3a0m
mommm/
V7 dY, s N u u
YNDIS HOHY3 () Exmzm%d% v gouwa| v | u ot U INOILYSN3AWoD| U |
V1va HOHHT HOLO3A

WNdIS3yLTY v/£ yoodedl  wnaisaw |00 g a0k ) SN NOILOW [430V3H| P

[ NOLLOWY No v1va 30 WNAIS3H| o v1va 300N NO V.1¥0 300N

ENg311vd
HOHYS



Patent Application Publication Aug. 16,2001 Sheet 14 of 21 US 2001/0014127 A1

CODE-STRING SIMPLIFIER
29 30
Si S 28
) |MPORTANT| | _|CODE-STRING _
o EoTOR TRANSFORMER [ |
S1g
36 S22 40
) ~|DECODED-
,|CODE-STRING
”| DISCRIMINATOR 38 Spe i
BASIC
JCODE- Sas S27
STRING L
_____ Y.___, DECODER ----Y____.Sog
o el NI
s sl o
So1 ADDITIONAL SWITCH:
_|CODE- Ng
37 STRING 24 41
DECODER
N
39

FIG.19



Patent Application Publication Aug. 16,2001 Sheet 15 of 21 US 2001/0014127 A1

36 S3p 40
— )
» DECODED-
_|CODE-STRING
- Sas VALUE
DISCRIMINATOR ~ SELECTOR
S34
CODE- | Sa6
5 »| STRING
DECODER e--Ye . Sgy
Sa1 i :
42 ‘ —0 i
DECODED-  SWITCH
»| VALUE g
N STORAGE % 44
Sss  (CIRCUIT
N
43
psc| ID | TR DATA

FIG.21



Patent Application Publication Aug. 16,2001 Sheet 16 of 21

(b)

US 2001/0014127 A1

BASIC
CODE-STRING 1

ADDITIONAL
CODE-STRING 1

BASIC
CODE-STRING 2

ADDITIONAL
CODE-STRING 2

\ 4

TR IS INCORRECT

BASIC
CODE-STRING 1

AD
CODE- 1

ADRMTIONAL
COPE-STRING 2

|

DUE TO ERROR

NO SYNCHRONING SIGNAL IS FOUND !

IT IS DISCRIMINATED THAT IT IS

CORRESPONDING BASIC
CODE-STRING

— MALFUNCTION

BASIC
CODE-STRING 1

ADDITIONAL
CODE-STRING 1

BASIC

CODE-STRING 2

AD
CO

TIONAL
E-STRING 2

|

|

IT IS DISCRIMINATED THAT IT IS
NOT CORRESPONDING BASIC

CODE-STRING

FIG.22

—

MALFUNCTION



Patent Application Publication Aug. 16,2001 Sheet 17 of 21 US 2001/0014127 A1

TR1==TR2

IS
Skip_Timg KNOWN

ST12

YES gT13

Pre_TR+Skip_Time
==TR2

YES

TR1=TR2 | ST14

J

B

Y

v

DECODED ADDITIONAL CODE- DECODED ADDITIONAL CODE-
STRING CORRESPONDS TO STRING DOES NOT CORRESPOND
BASIC CODE-STRING DECODED TO BASIC CODE-STRING DECODED
IMMEDIATELY BEFORE IMMEDIATELY BEFORE

DETERMINE THAT IT IS NEXT FRAME

l

CODE-STRING OF PREVIOUS
FRAME

BASIC
CODE-STRING

ADDITIONAL
CODE-STRING

T

DETERMINE THAT IT IS
CORRESPONDING
CODE-STRING

FIG.24



Patent Application Publication Aug. 16,2001 Sheet 18 of 21

TR1==TR2

Single_Error_check

US 2001/0014127 A1

(TR1,TR2)

Single_Error_check
Pre_TR+Skip_Time, TR2

TR1=TR2

— ST25

-

%

A 4

4

CODE-STRING 1 1S BASIC CODE
STRING OF CODE-STRING 2

CODE-STRING 1 IS NOT BASIC CODE
STRING OF CODE-STRING 2

FIG.25

TR1 00110101

IT IS DISCRIMINATED THAT
DIFFERENCE OF 1-BIT IS
THE SAME TO BE PROCESSED

TR2

00110 1(1)t

[T IS DISCRIMINATED
— THAT TR1 IS EQUAL
TO TR2

FIG.26



Patent Application Publication Aug. 16,2001 Sheet 19 of 21

ERROR DATA ON BASIC

CODE-STRING

US 2001/0014127 A1

ERROR DATA ON ADDITIONAL

CODE-STRING

BASIC

BASIC

BASIC

BASIC

BASIC

BASIC

A
ADD.

BASIC

BASIC

BASIC

BASIC

BASIC

ADD.

ADD,

BASIC

BASIC

BASIC

BASIC

BASIC

FIG.27



Patent Application Publication Aug. 16,2001 Sheet 20 of 21 US 2001/0014127 A1

INTER| INTER| INTER| INTER| INTER INTER| INTER| INTER| INTER| INTER
INTRA INTER| INTER| INTRA INTER|[ INTER| INTER | INTER| INTER
INTER| INTER INTER INTER| INTRA| INTRA| INTRA| INTER
INTER INTER| INTER| INTER INTER

BASIC | BASIC| BASIC | BASIC| BASIC

)
ADD.4~ ADD.Z] BASIC | BASIC| BASIC
/]
BASIC ., ADD./{- ADD.}- ADD.Z] BASIC
/ 7
BASIC BASIC{ BASIC| BASIC
46
Sa1 Sa2
‘—L> ENCODER s >
—— Sa3
v Sas Y Sss
SIMPLIFICATION| CODE-STRING { _
CONTROLLER SIMPLIFIER
47 48

FIG.29



Patent Application Publication Aug. 16,2001 Sheet 21 of 21 US 2001/0014127 A1

A 55
RADIO @
TRANSCEIVER /X I

( RADIO ———
50 53 |TRANSCEIVER
i —Ews—=
54
e 61 62 60 \NV4
~ INFORMATION
5 SOURCE
5 CODING SECTION 64 65
7 TRANSMISSION
— 63 CHANNEL RADIO
@] 2 ™ 7 ~|CODING | TRANCEIVER|
Z ERROR SECTION
w RESISTANCE
g PROCESSING
S SECTION
< 75 73 70 \V4
Z INFORMATION
= SOURCE
& CODING SECTION 72 71
2 TRANSMISSION
)| 2 | 74 . |CHANNEL . |RADIO B
= Yad DECODING TRANCEIVER
D ERROR SECTION
8 RESISTANCE
‘s PROCESSING
I SECTION
=
\_

FIG.31



US 2001/0014127 A1l

RECORDED MEDIUM FOR RECORDING IMAGE
CODING STRINGS

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an image data
coding and/or decoding system for compressing and coding
an image data into a smaller amount of data and for decoding
code strings obtained by the-compression coding to repro-
duce an image. More specifically, the invention relates to an
image data coding and/or decoding system which has high
error resilience and which can transmit and/or store a coded
image data of high quality even if the coded image data is
transmitted and/or stored via a medium wherein an error
easily occurs, such as a radio channel.

[0002] In an image transmitting and/or storing system
such as a video telephone, a videoconferencing system, a
portable information terminal, a digital video disc system
and a television broadcasting system, various systems,
which include the motion compensation, the discrete cosine
transform, the sub-band coding, the pyramid coding and the
combinations thereof, have been developed as techniques
for compressing and coding an image data into a smaller
amount of data for transmission/storing. In addition, as
international standard methods for compressing and coding
a moving picture, the methods “ISO*MPEG1”,
“ISO*MPEG2”, “ITU-T*H. 261, and “ITU-T*H.262” are
standardized. All these methods are compressing and coding
methods, each comprising a combination of the motion-
compensated adaptive prediction and the discrete cosine
transform, and described in detail in “International Standard
of Multimedia Coding” (edited and written by Hiroshi
Yasuda, published by Maruzen, June 1991) (Literature 1)
and so forth.

[0003] As an example of conventional moving-picture
coding systems, the basic construction of a coding system
using the motion-compensated adaptive prediction and the
discrete cosine transform is shown in FIG. 1. In this figure,
after an input image signal S1 is divided into a plurality of
regions defined by a region divider 1, the motion-compen-
sated adaptive prediction is carried out That is, a notion-
compensated adaptive predictor 2 detects a motion vector
between the input image signal S1 and a reference image
signal S2 of the previous frame, which is stored in a frame
memory 3 and which has been already coded and locally
decoded, and performs the motion compensation with
respect to the reference image signal using the detected
motion vector, so as to produce a prediction signal. How-
ever, in the motion-compensated adaptive predictor 2, a
preferred prediction mode is selected from intraframe cod-
ings (prediction signal=0) directly using the motion com-
pensated prediction and the input image signal S1, and the
prediction signal S3 corresponding to the prediction mode is
outputted.

[0004] Then, in a subtracter 4, the prediction signal S3 is
subtracted from the input image signal S1 to output a
predictive residual signal S4. With respect to each of blocks
of a predetermined size, the discrete cosine transform (DCT)
of the predictive residual signal S4 is carried out by means
of a discrete cosine transformer 5. The DCT coefficient
obtained by the discrete cosine transform is quantized by
means of a quantizer 6. The DCT coefficient quantized by
the quantizer 6 is divided into two portions. One of the two

Aug. 16, 2001

portions is coded by means of a variable-length encoder 7,
and then, it is multiplexed with the motion vector, which has
been coded by a variable-length encoder 9, by means of a
multiplexer 8 to be outputted as a bit-stream. The other
portion is inverse-quantized by means of a inverse quantizer
10, and then, the inverse discrete-cosine transform (inverse
DCT) thereof is carried out by means of an inverse discrete-
cosine transformer 11. The output of the inverse discrete-
cosine transformer 11 is added to the adaptive prediction
signal S3 by means of an adder 12 to be a locally decoded
signal to be stored in the frame memory 3.

[0005] FIG. 2 is a view illustrating the basic construction
of a moving-picture decoding system which corresponds to
the moving-picture coding system of FIG. 1. The code string
transmitted from the moving-picture coding system to be
stored is divided into a quantized DCT coefficient and a
motion vector data by means of a demultiplexer 13. The
quantized DCT coefficient data passes through a variable-
length decoder 14, a inverse quantizer 15 and a inverse
discrete-cosine transformer 16, to be outputted as a predicted
error signal S6 The motion vector data is decoded by means
of a variable-length decoder 17, and then, it is inputted to a
motion-compensation predictor 18. In the motion-compen-
sation predictor 18, the motion compensation to a reference
image signal S7 of the last frame in a frame memory 19 is
carried out using the motion vector to produce a prediction
signal S8. Then, in an adder 20, the predicted error signal S6
is added to the prediction signal S8 to reproduce an image
signal S9. The reproduced image signal S9 is outputted to
the outside of the system and stored in the frame memory 19
as the reference image signal S7.

[0006] However, in such a conventional moving-picture
coding and/or decoding system, there are the following
problems.

[0007] In a channel in which an error may be mixed, such
as a radio channel, when only the aforementioned coding is
carried out, the quality of The decoded image is remarkably
deteriorated if an error occurs. In particular, when there is an
error in a signal such as a synchronizing signal, a mode data
and a motion vector, the picture quality is remarkably
deteriorated.

[0008] In addition, as mentioned above, the motion-com-
pensated adaptive prediction coding is frequently used in the
moving picture coding. However, since only the interframe
difference is coded in the motion-compensated adaptive
prediction coding, when an error occurs, the frame is not
only incorrect, but an incorrect image is also stored in a
frame memory, so that a predicted image is prepared using
the incorrect image and a residual error is added thereto. For
that reason, even if the subsequent frame is correctly
decoded, it is not possible to obtain a correctly decoded
image in the subsequent frame, except that when the data is
transmitted in a mode (INTRA mode) wherein the coding is
performed in only the frame without using the interframe
difference or when the influence of the error is gradually
attenuated to return to the original state.

[0009] FIG. 3 illustrates this condition. This example
shows the condition that a black circle is moving. Signals
including a residual signal representative of a circle of the
next frame (expressed by the black circle of the residual
signal) and a residual signal for erasing a circle of the last
frame (expressed by a dotted-line circle of the residual
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signal) are outputted as interframe differential signals. In this
case, the motion compensation is not performed for simpli-
fication, and the interframe difference is obtained assuming
that MV (motion vector)=0.

[0010] If data of one frame is lost due to error, the second
frame is not decoded at all, and for example, the first frame
is outputted as it is. In the third frame, a residual error, which
is capable of correctly decoding if it is added to the second
frame, is added to the first frame to reproduce a quite
different image. Thereafter, since the residual error is added
to the incorrect image, the error is not basically erased, so
that it is not possible to reproduce a correctly decoded
image.

[0011] In order to eliminate the aforementioned problem,
a method called “refresh” for coding in the INTRA mode
every a predetermined cycle has been conventionally used.
In this case, when the coding is performed in the INTRA
mode, the code amount is increased to remarkably deterio-
rate the picture quality when no error occurs. Therefore,
methods such as the cyclic refresh for refreshing every few
macroblocks in one frame, not simultaneously refreshing the
whole picture, are generally used. However, although the
cyclic refresh is able to resstring the increase of the code
string, there is a problem in that it takes a long time until the
normal state is restored.

[0012] As other measures against errors, there is the use of
the error correction coding. The error correction coding is
able to correct errors caused at random. However, if errors
of hundreds bits occur at a burst and continuously, it is
difficult to correct such errors. Even if it is possible to correct
such errors, a very long redundancy is required.

[0013] As mentioned above, in an image coding, particu-
larly in a moving-picture coding, the loss of data due to error
greatly deteriorates the picture quality. In addition, in the
conventional methods such as the cyclic refresh for restoring
the lost data due to error, there are problems in that it takes
a long time until it is restored considering the coding
efficiency, and that the attempt to decrease the time required
to restore the lost data increases the code amount to lower
the efficiency.

SUMMARY OF THE INVENTION

[0014] Tt is therefore an object of the present invention to
provide a moving-picture coding and/or decoding system
which can quickly restore if data is lost due to error and in
which the increased code amount is less than those of the
refresh and the error correction.

[0015] In order to accomplish the aforementioned and
other objects, according to one aspect of the present inven-
tion, a moving-picture decoding system comprises: coding
means for coding an input image signal to output a basic
code string; code-string delay means for delaying the basic
code string for a predetermined period of time to output as
an additional code string; and code-string combining means
for combining the basic code string with the additional code
string to output the synthesized code string.

[0016] According to another aspect of the present inven-
tion, a moving-picture decoding system corresponding to the
aforementioned moving-picture coding system, comprises:
code-string dividing means for dividing an input code string
into a basic code string and an additional code string
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obtained by delaying the basic code string; decoding means
for decoding the basic code string or the additional code
string to output a decoded data; error discriminating means
for discriminating whether it is possible to decode the basic
code string from the decoded data by the decoding means;
and code-string switching means for inputting the basic code
string to the decoding means when it is discriminated by the
discriminating means that it is possible to decode the basic
code string-by the decoding means, and for inputting the
additional code string to the decoding means when it is
discriminated by the discriminating means that it is impos-
sible to decode the basic code string by the decoding means.

[0017] Thus, according to the present invention, after the
code string obtained by coding the input image signal is
outputted as the basic code string, the additional code string
which is basically the same as the basic code string is
outputted again after a predetermined period of time. There-
fore, even if the first outputted data of the basic code string
is destroyed due to error during the transmission/storing, it
is compensated by the data of the additional outputted after
a predetermined period of time, so that the decoding is
correctly performed.

[0018] In addition, according to the present invention, an
additional code string simplified by selecting only important
data and so forth may be outputted to reduce the code
amount, in place of the directly outputting of the same
additional code string as the first outputted basic code string.
The image data decoding system includes interpolating
means for interpolating the parts of the additional code
string simplified to reduce the code amount, and decodes the
additional code string after the interpolation when it is
discriminated that it is impossible to decode the basic code
string. Thus, it is possible to improve the error resilience
without remarkably deteriorating the decoded image when
N0 error Occurs.

[0019] Moreover, according to the present invention, a
synchronizing signal may be added to the additional code
string in the moving-picture coding system so as to form one
frame by only the additional code string. In this case, the
moving-picture decoding system discriminates the basic
code string from the additional code string by the synchro-
nizing signal added to the additional code string, and divides
the input code string into the basic code string and the
additional code string on the basis of the discriminated
results. Thus, since the moving-picture decoding system can
discriminate the basic code string from the additional code
string by only detecting the synchronizing signal, its con-
struction is simple. In addition, if the synchronizing signal is
thus added to the additional code string, the total number of
the synchronizing signals increases, so that the opportunity
for restoring the synchronism increases.

[0020] As mentioned above, according to the present
invention, it is possible to provide a moving-picture coding
and/or decoding system, which can quickly restore if data is
lost due to error caused during the transmission/storing, in
which the deterioration of quality of the decoded image is
small, in which the increase of the code amount is smaller
than those in the cyclic refresh and the error correction
which have been conventionally performed as the measures
against errors, and which has a high coding efficiency. That
is, according to the present invention, after a code string
produced by coding an input image signal is outputted as a
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basic code string, an additional code string having basically
the same contents is outputted again after a predetermined
period of time, so that it is possible to perform the correct
decoding using the data of the additional code string even if
the data of the basic code string is destroyed due to errors
caused during the transmission/storing.

[0021] In addition, if an additional code string simplified
by selecting only important data from the basic code string
and so forth to reduce the code amount, is outputted as the
additional code string to interpolate the simplified parts of
the additional code string on the decoding side for decoding,
it is possible to further improve the error resilience without
remarkably deteriorating the quality of the decoded image
when no error oceurs.

[0022] Moreover, a synchronizing signal may be added to
the additional code string to form one frame by only the
additional code string, so that the basic code string may be
discriminated from the additional code string by the syn-
chronizing signal added to the additional code string on the
decoding side so as to divide the input code string into the
basic code string and the additional code string. Thus, the
construction is simple and the total number of the synchro-
nizing signals increases, so that the opportunity for restoring
the synchronism. Therefore, it is possible to further improve
the error resilience.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

[0024] FIG. 1 is a block diagram of a conventional
moving-picture coding system;

[0025] FIG. 2 is a block diagram of a conventional
moving-picture decoding system;

[0026] FIG. 3 is a view illustrating the influence of an
error in the conventional system;

[0027] FIG. 4 is a block diagram of the first preferred
embodiment of a moving-picture coding system according
to the present invention;

[0028] FIG. 5 is a view illustrating a construction of code
strings in the first preferred embodiment;

[0029] FIG. 6 is a block diagram of the first preferred
embodiment of a moving-picture decoding system accord-
ing to the present invention;

[0030] FIG. 7 is a block diagram of the second preferred
embodiment of a moving-picture coding system according
to the present invention;

[0031] FIG. 8 is a view illustrating a construction of code
strings in the second preferred embodiment;

In the drawings:

[0032] FIG. 9 is a view illustrating an example of a
method for selecting a band of a predictive residual signal in
the second preferred embodiment;

[0033] FIG. 10 is a block diagram of the second preferred
embodiment of a moving-picture decoding system accord-
ing to the present invention;

[0034] FIG. 11 is a block diagram of the third preferred
embodiment of a moving-picture coding system according
to the present invention;
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[0035] FIG. 12 is a view illustrating a construction of code
strings in the third preferred embodiment;

[0036] FIG. 13 is a block diagram of the third preferred
embodiment of a moving-picture decoding system accord-
ing to the present invention;

[0037] FIG. 14 is a view illustrating another construction
of code strings in the third preferred embodiment;

[0038] FIG. 15 is a view illustrating a decoding method
when an error occurs in the third preferred embodiment;

[0039] FIG. 16 is a view illustrating a decoding method
when an error occurs in the third preferred embodiment;

[0040] FIG. 17 is a view illustrating a decoding method
when an error occurs in the third preferred embodiment;

[0041] FIG. 18 is a block diagram of the fourth preferred
embodiment of a code-string simplifier according to the
present invention;

[0042] FIG. 19 is a block diagram of the fifth preferred
embodiment of an image data decoding system according to
the present invention;

[0043] FIG. 20 is a block diagram of the sixth preferred
embodiment of an image data decoding system according to
the present invention;

[0044] FIG. 21 is a views illustrating an example of a
construction of a code string for the explanation of the
seventh preferred embodiment of the present invention;

[0045] FIG. 22 is a view illustrating an example of
operation when a code-string discriminator is malfunctioned
for the explanation of the seventh preferred embodiment;

[0046] FIG. 23 is a flow chart illustrating an algorithm in
a code-string discriminator in the seventh preferred embodi-
ment;

[0047] FIG. 24 is a view illustrating an example of
discrimination of a basic code string corresponding to an
additional code string in the seventh preferred embodiment;

[0048] FIG. 25 is a flow chart illustrating an algorithm in
a code-string discriminator in the seventh preferred embodi-
ment, which considers an error in the code-string discrimi-
nator;

[0049] FIG. 26 is a view illustrating an example of a
discriminating method in the seventh preferred embodiment,
which considers an error;

[0050] FIG. 27 is a view illustrating a decoded-value
selecting method in a decoded-value selector in the eight
preferred embodiment of the present invention;

[0051] FIG. 28 is an example of a decoded-value selecting
method performed in view of an error which has not found
when decoding, in the eight preferred embodiment;

[0052] FIG. 29 is a block diagram of a simplification
control section in the ninth preferred embodiment of an
image data coding system according to the present inven-
tion;

[0053] FIG. 30 is a block diagram of an example of a
system to which the present invention is applied; and
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[0054] FIG. 31 is a block diagram schematically illustrat-
ing a moving-picture coding system and a moving-picture
decoding system which are used in the system of FIG. 30.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0055] Referring now to the drawings, the preferred
embodiments of the present invention will be described
below.

[0056] FIG. 4 is a block diagram of the first preferred
embodiment of a moving-picture coding system according
to the present invention. An input image signal S10 is coded
in an encoder 21 to be outputted as a code string (which will
be hereinafter referred to as a “basic code string”). The basic
code string 311 is directly inputted to a code-string synthe-
sizer 23. The basic code string S11 is also inputted to a
code-string delay circuit 22 wherein it is stored and retained
for a predetermined period of time, and then it is outputted.

[0057] That is, the code-string delay circuit 22 outputs the
retained past code string (which will be hereinafter referred
to as an “additional code string”) S12 after the predeter-
mined period of time. This additional code string S12 is also
inputted to the code-string synthesizer 23. In the code-string
synthesizer 23, the basic code string S11 outputted from the
encoder 21 is synthesized with the additional code string
S12 outputted from the code-string delay circuit 22, to be
outputted as an output code string S13.

[0058] FIG. 5 is a view illustrating the constructions of an
output code string (a) in a conventional system and output
code strings (b) and (c) in the preferred embodiment of the
present invention. Although there are various methods for
combining code strings in the code-string synthesizer 23,
two types of methods are shown herein as examples. Fur-
thermore, the PSC (Picture Synchronization Code) denotes
a synchronizing signal in the figure.

[0059] The first proposed method shown in FIG. 5 is a
method wherein immediately after the basic code string S11
outputted without passing through the code-string delay
circuit 22, the additional code string S12, which is outputted
from the code-string delay circuit 22 and which is the same
as the basic code string S11, is outputted again. In this first
proposed method, one frame includes two data of the same
code string. Therefore, even if an error occurs in one of the
code string data, it is possible to correctly code on the
decoding side by using the other code string data.

[0060] However, if a variable-length code is used in the
code string, once an error occurs, the pause between codes
can not be found out, so that the step-out which can not
correctly decode may occur. Therefore, if the first proposed
method is used in a system utilizing a variable-length code,
when an error occurs in the head basic code string, the
subsequent additional code string can not be correctly
decoded. Accordingly, this method can be effectively used in
a system using a fixed-length code or when the construction
of code string which can be decoded in the inverse direction
is used.

[0061] In addition, since the two same code strings are
arranged, the respective code strings can be divided by
deriving the bit number in one synchronizing interval (from
a synchronizing signal to the adjacent synchronizing signal)
to divide it into two equal parts. However, it is required to
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take notice that when the synchronizing signal is lost or
when a false synchronizing signal occurs, the code amount
in a correct synchronizing interval can not be derived so as
to cause malfunction.

[0062] The second proposed method shown in FIG. 5(c)
is a method which can be utilized even if a usual variable-
length code is used. In this method, a code string obtained
by coding the frame of number n in the input image signal
is used as a basic code string, and a code string obtained by
coding the frame of number n—1 in the input image signal is
used as an additional code string, so that these code strings
are synthesized in one frame. Unlike the aforementioned
first proposed method, in this method, the code string
obtained by coding the frame of number n is outputted again
as the additional code string in the synchronizing interval of
number n+1. Therefore, even if the data wherein an error
occurs is lost in the synchronizing interval of number n, the
same data exists in the next synchronizing interval of
number n+1, so that it can be used to correctly decode.

[0063] In this second proposed method, the second code
string is synthesized in the next synchronizing interval.
Therefore, even if an error occurs, there is no influence of
the error unless the next synchronizing signal is destroyed,
so that it is not particularly required to consider the problem
with respect to the step-out of the variable-length code, such
as the problem caused in the first proposed method. How-
ever, when an error occurs, the decoding can not correctly
performed unless the signal in the next synchronizing inter-
val is decoded. Therefore, in some methods for constructing
a decoder, the timing for outputting the decoded image
signal may be delayed in comparison with the original
timing.

[0064] The first preferred embodiment of an image data
decoding system according to the present invention will be
described below.

[0065] FIG. 6 is a block diagram of the first preferred
embodiment of an image data decoding system according to
the present invention, which corresponds to the image data
coding system shown in FIG. 4. An input code string S13,
which is outputted from the image data coding system of
FIG. 4 and which is inputted via a transmitting system or a
storing system (not shown), is divided into a basic code
string S11 and an additional code string S12 by means of an
additional code-string divider 24. Typically, the basic code
string S11 is selected by a switch 25 to be inputted to a
decoder 26.

[0066] The decoder 26 decodes the basic code string S11
and outputs a decoded-state indicative signal S14, which is
representative of the decoded state of the basic code string
S11, to an error detector 27. The error detector 27 determines
whether there is no error in the input code string S13 and the
decoded results of the decoder 26 on the basis of the
decoded-state indicative signal S14, and outputs an error
detection signal S15, which is representative of the presence
of error, to the decoder 26. When the error detection signal
S1S5 indicates that there is no error, the decoder 26 outputs
the decoded results of the basic code string S11 as a decoded
image signal S16, and when it indicates that there is an error,
the decoder 26 does not output the decoded results.

[0067] In addition, the error detector 27 outputs a switch
control signal S17 to the switch 25 so that when there is an
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error, the switch 25 is changed over to select the additional
code string S12 so as to input the additional code string S12
to the decoder 26. In this case, the decoder 26 decodes the
additional code string S12, and when the error detector 27
detects no error, the detector 26 outputs the decoded results
thereof as the decoded image signal S16 in place of the
decoded results of the basic code string S11.

[0068] Furthermore, when there are errors in both of the
basic code string S11 and the additional code string S12, the
decoder 26 may directly output the last frame.

[0069] Another preferred embodiment of the present
invention will be described below. Furthermore, in this
preferred embodiment and other preferred embodiments
after this preferred embodiment, the blocks defined by the
same names as those in FIGS. 4 and 6, which disclose the
first preferred embodiment, have the same functions as those
in the first preferred embodiment.

[0070] FIG. 7 is a block diagram of the second preferred
embodiment of an image data coding system according to
the present invention. This system is the same as that in the
first preferred embodiment, except that an input image
signal S10 is coded by means of an encoder 21, and the
resulting basic code string S11 is transformed into a sim-
plified code string S18 in order to reduce the code amount
thereof, and then, the simplified code string S18 is inputted
to a code-string delay circuit 22. The simplified code string
S18 is delayed for a predetermined period of time by means
of the code-string delay circuit 22 to be outputted as an
additional code string S12. The additional code string S12 is
synthesized with the basic code string S11 to be outputted as
an output code string S13.

[0071] A code-string simplifier 28 is provided for reducing
the code amount of the additional code string S12. There-
fore, although the code-string simplifier 28 is arranged
upstream of the code-string delay circuit 22 in FIG. 7, it may
be arranged downstream of the code-string delay circuit 22.

[0072] According to this preferred embodiment, since the
code amount of the additional code string S12 is less than
that of the basic code string S11, it is possible to realize the
same amount of error resilience as that in the first preferred
embodiment, by a smaller increase of code amount than
those in conventional methods. In addition, since the
increase of the code amount is small, when there is a smaller
error than that in the first preferred embodiment, it is
possible to obtain a decoded image of better quality.

[0073] On the other hand, if the basic code string S11 is
destroyed when an error occurs and if the decoding is
performed by the additional code string S12, the decoded
results may remain having distortion to some extent since
the additional code string is simplified to reduce the amount
of data. However, if the method for simplifying the code
string is devised, it is possible to decrease the distortion so
that there is visually no problem. Embodiments of the
simplifying methods will be described below.

[0074] The first simplifying method is a method wherein
only important data is selected from the basic code string
S11 (coding data). As mentioned above, the basic code string
S11 comprises signals of various characteristics, which
include mode data, a motion vector and a predictive residual
signal. The code-string simplifier 28 selects only more
important signals from the signals forming the basic code
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string S11 to output the selected signals as the simplified
code string S18, and the code-string delay circuit 22 delays
the simplified code string S18 to output the additional code
string S12.

[0075] Forexample, an example of a typical code string as
shown in FIG. 8(a) will be considered. As described in
FIGS. 1 and 2, in the case of a moving-picture coding
and/or decoding system using the motion-compensated
adaptive prediction coding, a prediction signal is prepared
by the motion compensation in a first step, and a predictive
residual signal is added to the prediction signal in the next
step. In this case, since the decoding system can obtain a
decoded image signal of a certain level if the signals up to
the prediction signals are prepared, it is limited to only the
data, by which the prediction signal can be prepared by the
motion compensation, to form the simplified code string
S18, i.e. the additional code string S12. In addition, since the
block of INTRA mode can be expressed by the prediction,
signal, the DC component of the block of INTRA mode is
added to the additional code string S12 so as to correspond
to the INTRA mode. Thus, the additional code string S12 is
formed to be synthesized with the basic code string S11, so
that it is possible to effectively enhance the error resilience.

[0076] FIGS. 8(b) and 8(c) illustrate proposed methods I
and II which use code strings corresponding to those in the
first and second proposed methods shown in FIGS. 5(b) and
5(c) in the first preferred embodiment. In the figures, the
signs n—1, n and n+1 described at the lower-right of the
respective blocks indicate what number of frame the data of
the block belongs to.

[0077] The second simplifying method will be described
below. The aforementioned first simplifying method is effec-
tive when coding at a low bit rate. However, in the case of
a high bit rate, if only the prediction signal is reproduced, it
is often greatly different from the original image. Therefore,
it is also required to incorporate the predictive residual
signal of a certain extent into the additional code string S12.
In this case, it is possible to resstring the increase of the code
amount by selecting only blocks having predictive residual
signals of high level or by selecting and outputting compo-
nents near the low region of the DCT coefficient obtained by
the discrete cosine transform, i.e. components corresponding
to the coefficient expressed by the slanting lines in FIG. 9,
which indicate the DCT coefficient.

[0078] In the second simplifying method as set forth
above, the code amount may not be sufficiently reduced to
a target amount by simply selecting the signal. As a method
for dealing with such a case, the third simplifying method
will be described. Although the simplified code string S18 is
directly outputted after the signal is selected in the afore-
mentioned methods, the simplified code string S18 is out-
putted after the accuracy is lowered in the third simplifying
method. For example, the motion vector of a half picture
element (pixel) unit is requantized into a motion vector of an
integral pixel unit which is outputted as the simplified code
string S18.

[0079] In addition, the predictive residual signal outputted
as the simplified code string S18 is requantized using a
greater quantization width than a typical quantization width,
so that it is possible to decrease the code amount in com-
parison with the first and second simplifying methods. The
accuracy of requantization is good when the quantization is
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performed using a new great quantization width obtained by
returning to the discrete-cosine-transformed coefficient level
and the motion compensation. However, since such process-
ing takes a lot of time, a method for further quantizing by
reducing the quantized value to half and so forth may be
used.

[0080] The second preferred embodiment of an image data
decoding system according to the present invention will be
described below. FIG. 10 is a block diagram of the second
preferred embodiment of an image data decoding system
according to the present invention, which corresponds to the
image data coding system shown in FIG. 7. Since the basic
operations of the respective sections are the same as those of
the image data decoding system in the first preferred
embodiment shown in FIG. 6, only the different points will
be described below.

[0081] The decoding system in this preferred embodiment
is substantially the same as that in the first preferred embodi-
ment, except that a first switch 31 is changed over to an
additional code string S12 by means of a switch control
signal S17 inputted from an error detector 27 on the basis of
a decoded state indicative signal S14 inputted from a
decoder 26 when an error occurs, and thereafter, the addi-
tional code string S12 is temporally inputted to an additional
code-string interpolator 32, not directly inputted to the
decoder 26. The additional code-string interpolator 32 adds
lack data to the additional code string S12 and restores data
deformed by requantization and so forth so that the addi-
tional code string S12 simplified by the aforementioned first
through third simplifying methods can be decoded by the
decoder 26.

[0082] If the image data coding system has the code-string
construction which permits the direct input into the decoder
32, it is not required to provide the additional code-string
interpolator 32, so that the decoding can be performed by the
same image data decoding system as that in the first pre-
ferred embodiment shown in FIG. 6. For example, when the
predictive residual signal is omitted, the mode data may be
rewritten to be preset to a mode having no prediction
residual error to form an additional code string.

[0083] In addition, when the additional code string S12 is
simplified, if the basic code string is replaced by only the
additional code string in the image data decoding system, the
quality of the decoded image is deteriorated by the simpli-
fied parts in comparison with the quality of the decoded
image when no error occurs. Therefore, similar to the image
data decoding system in the first preferred embodiment,
when the basic code string is inputted to the decoder 26 via
the second switch 33 to be decoded, the correctly decoded
signal is directly outputted as the decoded image signal S16,
and the signal in which the additional code string is decoded
with respect to only the lack data due to error is outputted as
the decoded image signal S16. Thus, it is possible to
resstring the influence of the lack data by simplifying the
additional code string.

[0084] FIG. 11 is a block diagram of the third preferred
embodiment of an image data coding system according to
the present invention. The feature of this preferred embodi-
ment is that a synchronizing signal adder 35 is newly added.
In this embodiment, although the synchronizing signal adder
35 is added to the image data coding system in the first
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preferred embodiment shown in FIG. 4, it may be added to
the system in the second preferred embodiment shown in
FIG. 7.

[0085] This system is different from the first and second
preferred embodiments at the point that when an additional
code string S12 is outputted through a code-string delay
circuit 22, a synchronizing signal is added to the additional
code string S12 in the synchronizing signal adder 35 The
advantage of this system is that since one synchronizing
interval is formed by the additional code string S12 by
adding the synchronizing signal, the additional code string
S12 is independent of a basic code string S11, and errors
occurring in other synchronizing intervals have no influence
upon the additional code string S12. In addition, since the
error occurring in the additional code string S12 is closed
therein, it has no influence upon the other synchronizing
intervals. Therefore, there is a smaller influence of error than
the first and second preferred embodiments, so that it is
possible to further enhance the error resilience.

[0086] In addition, when the additional code string is
divided by the image data decoding system, the processing
can be performed for each of synchronizing intervals, so that
the division can be easily performed. However, it is required
to use an additional data for discriminating whether the read
data in a synchronizing interval corresponds to a basic code
string or an additional code string. As such discriminating
methods, two methods will be described below.

[0087] A first discriminating method is a method for
discriminating whether it corresponds to a basic code string
or an additional code string by means of synchronizing
signals. That is, it is determined by preparing different
synchronizing signals for the basic code string and the
additional code string to put each synchronizing signal to its
proper use. A second discriminating method is a method for
using the same synchronizing signal for a basic code string
and an additional code string to discriminate whether it
corresponds to the basic code string or the additional code
string on the basis of the subsequent header information.

[0088] Comparing the first and second discriminating
methods, although it is better to prepare two different
synchronizing signals as the first discriminating method
from the standpoint of efficiency of the coding, it is required
to select a synchronizing signal which is quite different from
those of the other codes. Thus, it is possible to more easily
realize the second discriminating method which does not
newly prepare another synchronizing signal and which has
one synchronizing signal to perform the discrimination by
the subsequent header information.

[0089] However, if it is interpreted that the header infor-
mation is also included in the synchronizing signal, it is
consider that the second discriminating method performs the
discrimination by a long synchronizing signal, so that the
first and second discriminating methods are the same. There-
fore, in FIG. 12 which illustrates the construction of code
strings in this preferred embodiment, only the case using two
synchronizing signals is shown. In FIG. 12, the signs n and
n+1 described at the lower-right of the respective blocks
indicate what number of frame the data of the block belongs
to. That is, FIG. 12(b) illustrates code strings in a third
proposed methods, and FIG. 12(c) illustrates code strings in
proposed method II.

[0090] The third preferred embodiment of an image data
decoding system according to the present invention will be
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described below. FIG. 13 is a block diagram of the third
preferred embodiment of an image data decoding system
according to the present invention, which corresponds to the
image data coding system shown in FIG. 11. This system is
different from the image data decoding systems in the first
and second preferred embodiments shown in FIGS. 4 and
7 at the point that an additional code-string divider 24 for
dividing an input code string S10 into a basic code string S11
and an additional code string S12 for outputting, includes a
synchronizing signal discriminator 36 for discriminating
whether the input code string S10 is the basic code string
S11 or the additional code string S12, and controls a switch
37 for dividing the input code string S10 into the basic code
string S11 and the additional code string S12 for outputting
on the basis of the discriminated results.

[0091] Other constructions, i.c. a switch 25' for selectively
inputting the basic code string S11 or the additional code
string S12 to a decoder 26, the decoder 26 and an error
detector 27 are the same as those of the image data decoding
system in the first and second preferred embodiments.

[0092] In addition, in this preferred embodiment, it is
possible to enhance the quality of a decoded image by using
the correctly decoded parts of the basic code string and by
replacing only parts, which have not been decoded due to
error, with data obtained by decoding the additional code
string, similar to the image data decoding system in the
second preferred embodiment.

[0093] Moreover, in this preferred embodiment, it is pos-
sible to realize a stronger error resilience by inserting a
synchronizing signal before a predictive residual signal in
the basic code string.

[0094] FIG. 14 is a view illustrating the construction of
code strings according to this system. In order to avoid waste
of the code amount, the synchronizing interval formed by a
first synchronizing signal consists of the minimum amount
of data which can prepare a prediction image by the motion
compensation, and a mode data, a residual signal and so
forth which relate to a residual signal are incorporated into
the synchronizing interval formed by the subsequent second
synchronizing signal. In addition, as mentioned above, the
contents corresponding to the additional code string are
incorporated into the synchronizing interval formed by a
third synchronizing signal.

[0095] As described in a forth proposed method in FIG.
14, when the decoding is performed, if an error occurs in the
first synchronizing interval, a decoded image signal is pre-
pared by preparing a prediction image by the additional code
string in the third synchronizing interval and by adding
thereto a residual signal in the second synchronizing inter-
val. In this case, if the information relating to the preparation
of the prediction signal on the basis of the additional code
string is the same as that in the first synchronizing interval,
it is possible to perform the completely correct decoding. In
a case where error occurs in the second synchronizing
interval, a decoded image signal is prepared by preparing a
prediction image on the basis of the information in the first
synchronizing interval and by combining the image cor-
rectly decoded by the information in the second synchro-
nizing interval, with the information relating to the residual
signal contained in the additional code string in the third
synchronizing interval. In a case where an error occurs in the
third synchronizing interval, since the data in the first and
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second synchronizing intervals may be directly decoded, so
that it is possible to perform the completely correct decoding
(see FIGS. 15 through 17).

[0096] Thus, in a case where an error occurs in the basic
code string, the method for simply switching the basic code
string to the additional code string is not used, and the
decoding is performed by using the parts which have been
correctly decoded in the basic code and by adding thereto the
contents of the additional code string, so that it is possible
to practically use the maximum amount of data which have
been decoded.

[0097] As a forth preferred embodiment, an embodiment
of a code-string simplifier 28 described in the second
preferred embodiment will be described below.

[0098] FIG. 18 is a block diagram of this code-string
simplifier. In this preferred embodiment, an input code string
S11 inputted from an encoder (not shown) includes a DCT
coefficient and a motion vector data which have been
quantized before being variable-length coded by variable-
length encoders 7 and 9 in the moving-picture coding system
shown in FIG. 1 for example. This input code string S11 is
inputted to an important data selector 29 wherein only
relatively important data S19 are selected to be inputted to
a code-string transformer 30. The code-string transformer 30
transforms the input important data S20 into another code
string S18 (e.g. a code string of variable-length codes) using
a code table (e.g. a variable-length code table). The code
table describes the relationship between coded object values
and code words (e.g. variable-length code words) in a
memory. In this embodiment, when the important data S20
is inputted as a coded object value, a code word correspond-
ing thereto is outputted as the code string S18.

[0099] Forexample, when the encoder is a moving-picture
coding system using the motion compensation and the
predictive residual coding as shown in FIG. 1, the important
data selector 29 selects, as the important data, only the
header portion containing the data relating to the coding and
the motion vector data since the motion vector data is more
important than the quantized DCT coefficient which is the
predictive residual signal. In this case, since there is no
motion vector when the encoder is in the intraframe coding
mode, the important data selector 29 selects no data. There-
fore, in the intraframe mode, a DC component of the DCT
coefficient is selected in place of the motion vector data.
Thus, it is possible to select the important data in both of the
interframe and intraframe modes.

[0100] Alternatively, in the important data selector 29,
components near the low region of the DCT coefficient of
the predictive residual signal may be selected as the impor-
tant data, or the data obtained by thinning out the motion
vector data may be selected as the important data, without
selecting all the motion vector data. For example, the motion
vectors obtained per 8 pixelsx8 pixels are transformed into
motion vectors per 16 pixelsx16 pixels, which are selected
as the important data.

[0101] The code-string transformer 30 transforms the
important data S20 into a code string using a code table such
as a variable-length code table as mentioned above. The
code table in the code-string transformer 30, i.e. the code
table for producing an additional code string, may be dif-
ferent from or the same as the code table for producing the
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basic code string. Since each of such code tables has its
merits and demerits, each table may be put to its proper use
in accordance with the purpose.

[0102] First, the case that the code-string transformer 30
uses an exclusive code table different from the code table for
basic codes strings will be described.

[0103] When a basic code string is produced, a code table
optimally prepared in view of all the data including the data
other than the important data is usually used. Therefore, in
a case where the code-string transformer 30 transtorms only
the important data into a code string, if the code table for
basic code strings is directly used, there are redundant
portions. Accordingly, in a case where the coding rate of a
channel is regarded as important, the code-string transform
of the important data S20 is carried out using a code table
suitable for additional code strings in the code-string trans-
former 30 in addition to the code table for basic code strings.
Thus, it is possible to efficiently perform the coding.

[0104] Next, the case that the code-string transformer 30
uses the same code table as the code table for basic code
strings will be described.

[0105] Thus, if the code table for producing basic code
strings and the code table for producing additional code
strings are commonly used, since it is not required to
especially prepare an additional decoder for decoding addi-
tional code strings as will be described later, it is possible to
maintain the circuit size of the decoder so as to be the same
as those of conventional decoders. In order to realize this, for
example, the DCT coefficient of the predictive residual
signal is not transmitted and only the motion vector data is
selected as the important data, and when it is transmitted as
an additional code string through the code-string transformer
30, a mode data indicating that there is a predictive residual
signal is transformed into a mode data indicating that there
is no predictive residual signal, by means of the basic code
string to produce an additional code string. Thus, it is
possible to produce an additional code string using the same
code table as that of the basic code string.

[0106] FIG. 19 is a block diagram of the fifth preferred
embodiment of an image data decoding system according to
the present invention. It is discriminated in a code-string
discriminator 36 whether an input code string S21 is a basic
code string or an additional code string. When it is discrimi-
nated that it is an additional code string, it is discriminated
whether it is an additional code string corresponding to the
previously decoded basic code string. On the basis of these
discriminated results, a code-string switch 37 is changed
over. Thus, when the input code string S21 is a basic code
string, it is inputted to a basic code-string decoder 38, and
when the input code string S21 is an additional code string,
the code string S21 is inputted to an additional code-string
decoder 39.

[0107] The basic code-string decoder 38 and the additional
code-string decoder 39 are designed to output decoded state
data S25 and S6 independently of the decoded values S23
and S24, respectively. The decoded state data S25 and S26
are data indicating whether the decoding has been correctly
performed. For example, the data S25 and S26 are error
detection data obtained by the basic code-string decoder 38
and the additional code-string decoder 39.

[0108] A decoded value selector 40 selects a decoded
value estimated to be correct, from the decoded value S23 of
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the basic code-string decoder 38 and the decoded value S24
of the additional code-string decoder 39, on the basis of the
discriminated results S22 of the code-string discriminator
36, the decoded state data S25 of the basic code-string
decoder 38, and the decoded state data S26 of the additional
code-string decoder 39, and controls a decoded-value switch
41 so that the selected decoded-value is outputted as an
output coding value S28. That is, the decoded-value switch
41 selectively outputs the decoded value S23 or S24 of the
basic code string or the additional code string using a
decoded-value switch control signal S27 outputted from the
decoded value selector 40.

[0109] According to this preferred embodiment, it is pos-
sible to output a correct decoded value among the decoded
values S23 and S24 outputted from the basic code-string
decoder 38 and the additional code-string decoder 39, using
the decoded state data S25 and S26, such as error data,
outputted from the basic code-string decoder 38 and the
additional code-string decoder 39. This preferred embodi-
ment is particularly effective in an image data decoding
system in the case of (1) of the fifth preferred embodiment,
i.e. in a case where the basic code string and the additional
code string obtained by an image data coding system are
coded by different code tables.

[0110] FIG. 20 is a block diagram of the sixth preferred
embodiment of an image data decoding system according to
the present invention. It is discriminated in a code-string
discriminator 36 whether an input code string S31 is a basic
code string or an additional code string. When it is discrimi-
nated that the input code string S31 is an additional code
string, it is discriminated that the input code string S31 is an
additional code string corresponding to the previously
decoded basic code string. In addition, the input code string
S31 is decoded by a code-string decoder 42. Moreover,
when it is a basic code string, a decoded value S34 is stored
in a decoded-value storage 43. The code-string decoder 42
outputs a decoded state data S33 such as error data indicat-
ing whether the decoding has been correctly performed,
independently of the decoded value S34.

[0111] The decoded-value selector 40 selects a decoded
value estimated to be correct, from the decoded value of the
basic code string and the decoded value S34 of the additional
code string, on the basis of the discriminated result S32 of
the code-string discriminator 36 and the decoded state data
S33 outputted from the code-string decoder 42, and controls
a decoded-value switch 44 so that the selected decoded-
value is outputted as an output coding value S37. That is, the
decoded-value switch 44 selectively outputs any one of the
decoded value S35 of the basic code string outputted from
the decoded-value storage 43 and the decoded value S34 of
the additional code string outputted from the code-string
decoder 42.

[0112] According to this preferred embodiment, it is pos-
sible to realize a decoder having substantially the same
circuit scale as those of conventional systems, since the
basic code string and the additional code string can be
decoded by means of the same code-string decoder 42. This
preferred embodiment is particularly effective in an image
data decoding system in the case of (2) in the fourth
preferred embodiment, i.e. in a case where the basic code
string and the additional code string obtained by an image
data coding system have been coded by the same code table.
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[0113] As a seventh preferred embodiment of the present
invention, a discriminating algorithm in the code-string
discriminator 36 used in the fifth and sixth preferred
embodiments will be described below.

[0114] FIG. 21 illustrates an example of a basic construc-
tion of a code string. At the head of the code string, a
synchronizing signal (PSC) is arranged. Subsequently, an ID
for discriminating whether an input code string is a basic
code string or an additional code string is arranged, and then,
a data TR representative of a time position of the code string
is arranged. Finally, a coded data DATA is arranged.

[0115] The code-string discriminator discriminates
whether an input code string is a basic code string or an
additional code string on the basis of the ID. When it is
discriminated by the ID that it is an additional code string,
it is also discriminated whether the code string has the same
time position as that of the basic code string decoded at the
last time by the TR. Thus, it is possible to discriminate the
basic code string and the additional code string correspond-
ing thereto.

[0116] However, according to this method, when an error
occurs in a channel, malfunction may occurs due to errone-
ous correspondence for the basic code string and the addi-
tional code string. For example, there will be considered the
case that from the original code string expressed by the
uppermost stage in FIG. 22, only basic code string 1 and
additional code string 2 are decoded as shown in FIG. 22(a),
and a time position data TR of the additional code string is
erroneously coincide with a TR of the basic code string 1. In
this case, one image must be formed by the basic code string
1 to be outputted, and thereafter, one image must be formed
by only the additional code string to be outputted. However,
in practice, the parts correctly decoded by the basic code
string 1 and the additional code string 2 are combined to be
outputted as one image.

[0117] In addition, as shown in FIG. 22(b), there will be
considered the case that it is not discriminated that the basic
code string 2 corresponds to the additional code string 2 due
to error in the TR of the basic code string 2. In this case,
although the basic code string and the additional code string
must be combined to form one image, two different images
are formed.

[0118] In order to avoid such disadvantage, the relation-
ship between the basic code string and the additional code
string is discriminated, for example, in accordance with an
algorithm shown in FIG. 23. It is assumed herein that the
time position data TR of the basic code string is TR1, the TR
of the additional code string is TR2, and the TR decoded at
the last time is Pre_TR. In addition, when it has been coded
by a fixed frame rate, the differential value Skip_Time
between the Pre_TR and the correct TR1 and TR2 is also
known.

[0119] In the algorithm of FIG. 23, it is first discriminated
at step S1 whether TR1 is equal to TR2. When TR1 is equal
to TR2, it is discriminated that the decoded additional code
string corresponds to the basic code string decoded imme-
diately before. On the other hand, when TR1 is not equal to
TR2, it is discriminated at step S12 whether the differential
value Skip_Time is known. When it is known, the value
obtained by adding the Skip_Time to the Pre_TR is com-
pared with TR2 at step S13. When these values are equal to
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each other, it is discriminated that TR1 of the basic code
string there between is incorrect. Then, at step S14, TR1 is
modified to be TR2, and it is discriminated that the decoded
additional code string corresponds to the basic code string
decoded immediately before. This is shown in FIG. 24.

[0120] When it is discriminated at step S12 that the
Skip_Time is not known, or when it is discriminated at step
S13 that the value derived by adding the Skip_Time to the
Pre_TR is not equal to TR2, it is discriminated that the
decoded additional code string does not corresponds to the
basic code string decoded immediately before.

[0121] Although the algorithm of FIG. 23 can cope with
the case that an error occurs in the time position data TR of
the basic code string, it can not cope with other errors.
Therefore, when it is required to consider error resilience so
as to be able to cope with other errors, the relationship
between the basic code string and the additional code string
in accordance with an algorithm shown in FIG. 25. It is
assumed herein that Single_Error_Check (A, B) is a func-
tion for discriminating whether the value derived by adding
1-bit error to A is equal to B.

[0122] That is, it is first discriminated at step S21 whether
TR1 is equal to TR2. When TR1 is equal to TR2, it is
discriminated that the code string 1 is the basic code string
of the code string 2. On the other hand, when TR1 is not
equal to TR2, it is discriminated at step S22 whether the
value derived by adding 1-bit error to TR1 is equal to TR2
When they are equal to each other, it is discriminated that the
code string 1 is the basic code string of the code string 2, and
when they are not equal to each other, it is discriminated at
step S23 whether the differential value Skip_Time is known.
When it is known, it is discriminated at step S24 whether the
value derived by adding 1-bit error to the sum of the Pre_TR
and the Skip_Time is equal to TR2. When they are equal to
each other, it is discriminated that TR1 of the basic code
string is incorrect, and TR1 is modified to be TR2 at step
S25. Then, it is discriminated that the code string 1 is the
basic code string of the code string 2.

[0123] When it is discriminated at step S23 that the
Skip_Time is not known, or when it is discriminated at step
S24 that the value derived by adding 1-bit error to the sum
of the Pre_TR and the Skip_Time is not equal to TR2, it is
discriminated that the code string 1 is not the basic code
string of the code string 2.

[0124] In accordance with such an algorithm, it is possible
to correctly discriminate even if 1-bit error is inserted into
TR. This is shown in FIG. 26. Furthermore, if it is desired
to discriminate a greater error than 1 bit, this function may
be changed so as to correspond to the allowable error
number.

[0125] As an eight preferred embodiment, an embodiment
of the decoded-value selector 40 used in the fifth and sixth
preferred embodiments will be described below. FIGS. 27
and 28 illustrate examples of selecting methods in a
decoded-value selector in this preferred embodiment.

[0126] Inthe decoded-value selecting method as shown in
FIG. 27, error data on each of small regions of images of a
basic code string and an additional code string are received
from the basic code-string decoder 38 and the additional
code-string decoder 39 shown in FIG. 19 or from the
code-string decoder 42 shown in FIG. 20. These error data
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are included in the decoded-state data S25 and S26 in the
case of FIG. 19 or in the decoded-state data S33 in the case
of FIG. 20.

[0127] On the basis of these error data and the results
discriminated by the code-string discriminator 36 shown in
FIG. 19 or 20, it is determined whether the decoded value
of the basic code string or the additional code string is used
for each of the small regions of the image. FIG. 27 shows
there is an error in the region expressed by the sign X. Since
an additional code string is a code string obtained by
simplifying a basic code string, the decoded value of the
basic code string is usually selected in the region correctly
decoded in the basic code string. In the region wherein the
basic code string is incorrect and the additional code string
is correctly decoded, the decoded value of the additional
code string is selected. In the region wherein errors exist in
both of the basic code string and the additional code string,
a mode in which the last frame is directly used is selected
(not coded).

[0128] Thus, when the decoded values of the basic code
string and the additional code string are selectively used for
each of the small regions, it is possible to decode more
regions than when only the decoded value of any one of the
basic code string and the additional code string is used.
However, in the case of a communication state of a high
error rate, regions decoded without fining out an error may
exist. In such a case, decoded values is not selected for each
of the regions, so that it is possible to use decoded values for
each of completely decoded frames.

[0129] The decoded-value selecting method shown in
FIG. 28 will be described. In the case of the decoded-value
selecting method shown in FIG. 27, the error which has not
been found when decoding the basic code string is directly
output as an incorrect decoded value. On the other hand, in
the decoded-value selecting method shown in FIG. 28, a
decoded value is selected using the decoding data, in addi-
tion to the error data when the decoding is performed. The
decoding data includes a mode data representative of a
coding mode such as an intraframe coding and an interframe
coding.

[0130] The matching of the decoding data is examined for
each of the small regions of the basic code string and the
additional code string. For example, when the mode data
varies in a certain small region, it is determined that an error
occurs in the small region. Thus, it is possible to decrease the
probability of oversight of errors. In addition, if the reliabil-
ity of an additional code string is enhanced using an error
correcting code and so forth in the additional code string, it
is possible to use a method for selecting the data on the
additional code string for the small region in which the mode
data varies. Moreover, for example, if an INTRA mode
number is added to an additional code string, it is possible
to enhance the detection accuracy of an error caused when
a mode is erroneously changed to another mode.

[0131] FIG. 29 is a block diagram illustrating a main
portion of the ninth preferred embodiment of an image data
coding system according to the present invention, particu-
larly illustrating an encoder 46, a simplification controller 47
and a code-string simplifier 48. The code-string simplifier 48
is basically the same as the code-string simplifier 28 shown
in FIG. 7.

[0132] An input image signal S41 is coded by the encoder
46. On the basis of a coding data S43 outputted from the
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encoder 46 independently of a code string S42, the simpli-
fication controller 47 determines a simplifying method in the
code-string simplifier 48 by a simplifying method control
signal. In accordance with the determined simplifying
method, the code-string simplifier 48 simplifies the code
string S42 outputted from the encoder 46, and outputs a
simplified code string S45.

[0133] The coding data S43 is data representative of, for
example, (a) a code amount produced by the encoder 46, (b)
the magnitude of a motion vector used for the encoder 46,
(¢) the number of intrafram coding regions and (d) the
magnitude of a predictive residual signal. All of (b) through
(d) are data on error resilience since the influence of error
increases as their values increase. The simplification con-
troller 47 controls the code-string simplifier 48 on the basis
of the coding data S43, i.e. the data on the code amount of
a code string and the data on the error resilience of the code
string.

[0134] Specifically, in a case where there is a room in the
code amount, the DCT coefficient of a predictive residual
signal is also selected as the important data in addition to the
motion vector. Alternatively, in a region having a great
predictive residual signal, the DCT coefficient of a predic-
tive residual signal may be selected as the important data. In
addition, in a case where the DCT coefficient of a predictive
residual signal is selected as the important data, it is effective
means to reduce the code string by quantizing the predictive
residual signal using a greater quantization width than the
quantization width used for coding the basic code string in
the encoder 46, without using the same predictive residual
signal as that in the basic code string. Moreover, the pro-
cessing for selecting more predictive residual signals of
INTRA mode, which has a great influence when an error
occurs, than the predictive residual signals of INTRA mode
may be carried out. In addition, in a case where there is no
room in the code string, it may switch whether the produced
additional code string is outputted.

[0135] According to the ninth preferred embodiment, it is
possible to adjust the produced code amount by simplifying
the frame unit and so forth in accordance with the state of the
coding, or to protect intensively only a part wherein a great
error may be caused.

[0136] As mentioned above, while the preferred embodi-
ments of the present invention have been described, the
present invention should not be limited to the method for
combining a basic code string and an additional code string
as described in the preferred embodiments, but it may be
applied to various combining methods. In addition, while the
preferred embodiments have been applied to a moving-
picture coding, the present invention should not be limited
to the moving-picture coding, but it may be applied to a
still-picture coding. Moreover, the present invention should
not be limited to an image coding, but it may be applied to
other codings such as an audio coding.

[0137] Referring to FIG. 30, as an example to which the
present invention is applied, the preferred embodiment of a
moving-picture transmission system 50 to which an image
data coding and/or decoding system of the present invention
is applied, will be described below.

[0138] A moving picture signal inputted from a camera 52
provided on a personal computer (PC) 51 is coded by an
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image data coding system build in the PC 51. After a coded
data outputted from this image data coding system is mul-
tiplexed with other audio and data information, it is trans-
mitted via a radio communication by means of a radio
transmitter-receiver 53, and received by another radio trans-
mitter-receiver 54. The signal received by the radio trans-
mitter-receiver 54 is divided into coded data of the moving
picture signal and information on audio and data. Among
them, the coded data on the moving picture signal is decoded
by an image data decoding system built in a workstation
(EWS) 55, and displayed on the EWS 55.

[0139] On the other hand, a moving picture signal inputted
from a camera 56 provided on the EWS 55 is coded using
an image data coding system built in the EWS, in the same
manner as that set forth above. Alter the coded data of the
moving picture signal is multiplexed with other audio and
data information, it is transmitted via a radio communication
by means of the radio transmitter-receiver 54, and received
by the radio transmitter-receiver 53. The signal received by
the radio transmitter-receiver 53 is divided into coded data
of the moving picture signal and information on audio and
data. Among them, the coded data of the moving picture
signal is decoded by an image data decoding system build in
the PC 51, and displayed on the PC 51.

[0140] FIGS. 31(a) and 31(b) are block diagrams sche-
matically illustrating an image data coding system 60 and an
image data decoding system 70 built in the PC 51 and the
EWS 55 of FIG. 30, respectively.

[0141] The image data coding system shown in FIG.
31(a) includes an information source coding section 62
which receives an image signal from an image input section
61 such as a camera and which has an error resilience
processing section 63, and a channel coding section 64. The
information source coding section 62 performs the discrete-
cosine transform (DCT) of a predictive residual signal, the
quantization of the produced DCT coefficient and so forth.
The channel coding section 64 performs the variable-length
coding, the error detection on the coded data, the error
correction coding and so forth. The coded data outputted
from the channel coding section 64 is transmitted to a radio
transmitter-receiver 65 for a radio communication.

[0142] On the other hand, the image data decoding system
70 shown in FIG. 31(b) includes a channel decoding section
72 for inputting the coded data received by a radio trans-
mitter-receiver 71 to perform the inverse processing of that
performed in the channel coding section 64, and an infor-
mation source decoding section 73 which receives a signal
outputted from the channel decoding section 72 to perform
the inverse processing of that performed by the information
source coding section 62 and which has an error resilience
processing section 74. The image decoded by the informa-
tion source decoding section 73 is outputted by an image
output section 75 such as a display.

What is claimed is:
1. A moving-picture signal coding system having

improved error resilience in a transmission channel, which
comprises:

basic code-string forming means for coding an input
image signal to output a basic code string;
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additional code-string forming means for preparing and
outputting an additional code string on the basis of the
basic code string; and

code-string combining means for combining and output-

ting the additional code string to the basic code string.

2. A moving-picture signal coding system as set forth in

claim 1, further comprising synchronizing signal adding

means for adding a synchronizing signal to said additional
code string; wherein

said code-string combining means synthesizes the addi-
tional code string to which the synchronizing signal is
added by the synchronizing signal adding means, with
said basic code string for outputting the synthesized
code string.

3. A moving-picture signal coding system as set forth in
claim 1, further comprising code-string simplifying means
for simplifying said additional code string to reduce the code
amount of the additional code string; wherein

said code-string combining means synthesizes the addi-
tional code string simplified by the code-string simpli-
fying means with said basic code string, for outputting
the synthesized code string.
4. A moving-picture signal coding system as set forth in
claim 3, further comprising

means for controlling a simplifying method performed by
said code-string simplifying means, on the basis of data
on the code amount of the code string outputted from
said coding means and on the basis of data on error
resilience of the code string.

5. A moving-picture signal coding system as set forth in
claim 3, further comprising synchronizing signal adding
means for adding a synchronizing signal to said additional
code string; wherein

said code-string combining means synthesizes the addi-
tional code string to which the synchronizing signal is
added by the synchronizing signal adding means, with
said basic code string for outputting the synthesized
code string.
6. A moving-picture signal coding system as set forth in
claim 3,

wherein said coding means codes said input image signal
using a predetermined code table to produce said basic
code string; and

wherein said code-string simplifying means comprises
important data selecting means for selecting only an
important data of a relatively high importance among
said basic code string, and code-string transforming
means for transforming the code string of the important
data selected by the important data selecting means,
using a code table which is optimized to the important
data and which is different from the code table of said
coding means.

7. A moving-picture signal coding system as set forth in
claim 6, further comprising

means for controlling a simplifying method performed by
said code-string simplifying means, on the basis of data
on the code amount of the code string outputted from
said coding means and on the basis of data on error
resilience of the code string.
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8. A moving-picture signal coding system as set forth in said decoding means when it is discriminated by said
claim 3, discriminating means that it is impossible to decode
said basic code string by said decoding means.

wherein said coding means codes said input image signal 14. An image data decoding system comprising:

using a predetermined code table to produce said basic

code string, and code-string discriminating means for discriminating

whether an input code string is a basic code string or an
additional code string obtained by delaying the basic
code string;

wherein said code-string simplifying means comprises
important data selecting means for selecting only an
important data of a relatively high importance among
said basic code string, and code-string transforming
means for transforming the code string of the important
data selected by the important data selecting means,
using the same code table as that of said coding means.
9. A moving-picture signal coding system as set forth in
claim 8, further comprising

basic code-string decoding means for decoding the basic
code string; additional code-string decoding means for
decoding the additional code string;

code-string switching means for inputting the input code
string to the basic code-string decoding means when it
is discriminated by the code-string discriminating
means that the input code string is the basic code string,
and for inputting the input code string to the additional
code-string decoding means when it is discriminated by
the code-string discriminating means that the input
code string is the additional code string; and

means for controlling a simplifying method performed by
said code-string simplifying means, on the basis of data
on the code amount of the code string outputted from
said coding means and on the basis of data on error
resilience of the code string.
10. A moving-picture decoding system comprising:
means for selectively outputting any one of a decoded

code-string diving means for dividing an input code string value of the basic code-string decoding means and a

into a basic code string and an additional code string
obtained by delaying the basic code string;

decoding means for decoding the basic code string or the

decoded value of the additional code-string decoding
means, on the basis of the discriminated results of the
code-string discriminating means, the decoded state of

the basic code-string decoding means, and the decoded
state of the additional code-string decoding means.
15. An image data decoding system as set forth in claim
14, wherein

additional code string to output a decoded data;

discriminating means for discriminating whether it is
possible to decode the basic code string from the coded
data by the decoding means; and
said code-string discriminating means discriminates
whether said input code string is the basic code string
or the additional code string, on the basis of data
representative of a time position of a frame of said input
code string.
16. An image data decoding system as set forth in claim
14, wherein

code-string switching means for inputting the basic code
string to the decoding means when it is discriminated
by the discriminating means that it is possible to decode
the basic code string by the decoding means, and for
inputting the additional code string to the decoding
means when it is discriminated by the discriminating
means that it is impossible to decode the basic code
string by the decoding means.

11. A moving-picture decoding system as set forth in

claim 10, wherein

said decoded-value selecting means selects any one of a
decoded value of said basic code-string decoding
means and a decoded value of said additional code-
string decoding means for each of a small region of an
image, by means of decoded data of said basic code-
string decoding means and said additional code-string
decoding means, error data, and said code-string dis-
criminating means.

17. An image data decoding system comprising:

said code-string dividing means discriminates said basic
code string from said additional code string by means
of the synchronizing signal added to said additional
code string, and divides said input code string into said
basic code string and said additional code string on the
basis of the discriminated results.

12. A moving-picture decoding system as set forth in
claim 10, further comprising interpolating means for inter-
polating parts of said additional code string simplified to
reduce the code amount thereof; wherein

code-string discriminating means for discriminating
whether an input code string is a basic code string or an
additional code string obtained by delaying the basic
code string;

said code-string switching means inputs the additional
code string interpolated by the interpolating means, to
said decoding means when it is discriminated by said
discriminating means that it is impossible to decode
said basic code string by said decoding means.

13. A moving-picture decoding system as set forth in
claim 12, further comprising interpolating means for inter-
polating parts of said additional code string simplified to
reduce the code amount thereof; wherein

code-string decoding means for decoding the input code
string;

decoded-value storing means for storing a decoded value
decoded by the code-string decoding means; and

means for selectively outputting any one of a decoded
value of the code-string decoding means and the
decoded value stored in the decoded-value storing
means, on the basis of the discriminated results of the
code-string discriminating means and the decoded state
of the code-string decoding means.

said code-string switching means inputs the additional
code string interpolated by the interpolating means, to
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18. An image data decoding system as set forth in claim said decoded-value selecting means selects any one of a
17, wherein decoded value of said basic code-string decoding
means and a decoded value of said additional code-
string decoding means for each of a small region of an
image, by means of decoded data of said basic code-
string decoding means and said additional code-string
decoding means, error data, and said code-string dis-
criminating means.

said code-string discriminating means discriminates

whether said input code string is the basic code string

or the additional code string, on the basis of data

representative of a time position of a frame of said input
code string.

19. An image data decoding system as set forth in claim

17, wherein ® ok ok ok



