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ENCODING DEVICE AND DECODING DEVICE SUITABLE FOR DUBBING

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention is related to the encod-
ing and decoding devices suitable for dubbing, in
particular to their handling at the time of occur-

rence of uncorrectable symbol error.

Related Background Art

10

Digital VTR etc may be an example of the
system to record and reproduce image and aural 15

signals.

With the recording and reproducing device of

symbols once having been encoded are decoded
into baseband digital signais and then encoded
again to obtain the same symbols as before. When
such encoding method is employed, deterioration
due to encoding occurs only at the time of initial
encoding and even when encoding and decoding
are repeated thereafter in digital signals, deteriora-
tion does not accumulate and dubbing and editing
in the baseband digital signal mode can be ex-
ecuted without accompanying deterioration.
However in the case of image information etc,
it has been the general practice to modify by
interpolation to deal with the uncorrectable error
which generates at the time of reproduction of
recorded information (at the transmission in broad
sense) and if thus maodified information is encoded
again, encoding error generates at that time and it

is related to

has been a probiem. As the result due to the
deterioration caused by modifying coupled with

such digital VTR, the analogue signals (aural signal
and image signal) to be recorded are first con-

verted into digital code and error correction encod- 20 deterioration caused by encoding, accumulation of
ing is executed by addition of parity bit for error deterioration proceeds as encoding and deceding
correction by error correction encoding circuit are repeated.

(ECC encoding circuit) and recording it on a re- In addition, also at the reproduction of dubbing
cording medium. On the other hand. in order to data by recording-reproducing device, the dubbed
reproduce anzlogue signals from the digital data 25 data are reproduced without being identified wheth-
recorded on the recording medium of the recording er they are interpolated data or correct data and
and reproducing device, first the digital data are the data which are judged to be uncorrectable at
reproduced from the recording medium, the data the ECC decading circuit of recording and re-
are input into ermor correction decoding circuit producing device of the other side may be interpo-
{ECC decoding circuit}, the symbol errors having 20  iated by using the data which had been recorded
been produced at recording and reproduction are after being interpolated at the tims of dubbing by
corrected there as much as passible, error symbols the interpolation circuit and if so it results in the
which could not be corrected by ECC deceding deterloration of picture quality and sound quality.
circuit are interpolated {modified) by the publicly

known method at the interpolation circuit (for exam- 35 .

ple interpolated by the average value of the pre- SUMMARY OF THE INVENTICON

ceding and succeeding data), the cutput of inter- -

polation circuit is converted into analogue signal The objective of the present invention is to
and thus ths original signals are reproduced. solve the problems as aforesaid.

In order to execute dubbing of signals digitally 40 Another objective of the present invention is to
recorded on the recording medium as they are in minimize the deterioration of dubbing data caused
digital mode by using two sets of recording and by the pressnce of information modified by inter-
reproducing units with such construction, the digital polation.

- data taken out of tba interpolation circuit of record- With such objective, there is provided an en-
ing and reproducxng ‘device at one side are entered 45 coding apparatus comprising:

into the ECC encoding circuit of the other record- .
ing and repréaﬂtﬁ\g device at the other side and
the signals are ECC-encoded and recorded in the
recording medium. Like above, recorded signals
can be dubbed as they ars in the digital mode,
without being reconverted into analogue signals.

On the other hand, another method for
compression-encoding of image information which
has besn publicly known is the method like DPCM
encoding by midiread type quantifier, whersin the

(a) the first input means for inputting the primary
informatien;

(b} the second input means for inputting flag
information which indicates production or non-
production of the past uncorrectable symbol er-
ror of the aforesaid primary infgr \ation for each
unit of the specified blogg*of information
amount;

(¢} error correction encoding means for forming
a parity symbol 1o correct the srror of the pri-
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Wth the recording and reproducing d t 0s BearcReplitegi t al VTR, t he anal ogue
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into digital code and error correctio
parity bit for error correction by error correction encoding circuit
encoding circuit) and recording it on a_rec rgin medium On the other
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on the recording medium of the recording and reproducing device, first the
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i Nto error cor riget héRs sRaaHNG Sidl gkt tsyrhitaCC circuit of Fig. 2;
to said primary information; and Fig. 58 is the drawing to explain the perfor-
{(d) recording means for recording the primary mance of the decoding device of Fig. 2 by the
information with addition of said parity symboi 5 retouch fiag producing circuit of Fig. 5A;
and said flag information on the same recording Fig. 6 is the drawing to show the composition of
medium. dubbing system as an example of embodiment;
According to the present invention, there is Fig. 7 is the drawing to show the data format of
also provided a decoding apparatus which repro- recording and reproduction in the system of Fig.
duces the primary information added with parity 70 8;
symbol far correction of srror from the recording Fig. 8A is the drawing to show a concrete exam-
medium on which the first flag information indicat- ple of compasition of 1 sync block of Fig. 7;
ing said primary information and the production or Fig. 8B is the drawing to show a concrete exam-
non-production of uncorrectable past symbol error ple of composition of 1 frame in Fig. 7;
as one unit of the specified block of information 15 Fig. 8C is the drawing to show another concrete
amount is recorded, comprising: example of composition of 1 frame in Fig. 7;
{a) reproducing means for reproducing said pri- Fig. 9 is the block diagram to show the com-
mary information added with said parity symbotl position of dubbing system as an example of
and said flag information from said recording embodiment of the present invention;
medium; 20 Fig. 10 is the drawing to explain the characteris-
{b) error comrecting means for correcting the tics of mid tread type DPCM: and
symbol error of the primary information repro- Fig. 11 is a conceptual drawing to show the
duced by said reproducing means using thse propagation of the error at the uncorrectable
parity symbol reproduced by said reproducing part at the time of dubbing when line interpola-
means and for producing second flag informa- 25 tion is used.
tion indicating the production of uncorrectabie
symbol error in said block unit; and DETAILED DESCRIPTION OF PREFERRED EM-
{c) modifying means for modifying, in said block BODIMENTS - "'—
unit, sald primary information having gone
through the said error correcting means by said 3¢ Hereunder is explained the embodiments of the -
first flag information and said second flag in- present invention.
formation having been reproduced by said re- Fig. 1 is the block diagram to show the com-
producing means, position of the encoding device which is an em-
Other objectives and the characteristic features bodiment of the present invention. Hereunder the
of the present invention shall be made evident by 35  supply source of digital*video signal shall be called
the detailed explanation of the embodiment of the master side and receiving unit shall be called slave
present invention in reference to the drawings fo be side. Digital®video signal dv to be entered into the
stated hersunder. input terminal 10 is compressed by compression

encoding circuit 12 and impressed on the modifica-
40 tion information addition circuit 14.

BRIEF DESCRIPTION OF THE DRAWINGS Modification information cf which indicates
N - whether modification had been conducted or not is

Fig. 1 is the block diagram to show the com- supplied by the preceding stage encoding-decod-
position of the encoding device of an embodi- ing device to the modification information addition
ment of the present invention; 45 circuit 14 via input terminal 16 and modification
Fig. 2 is the block diagram to show the com- information addition circuit 14 outputs the symbol

- position d,&lxgdecoding device of an embodi- to be output by the compression encoding circuit
ment of the présent invention; 12 after adding such modification information cf
Figs.»3A - 3C are the drawings to indicate the thereto. When the encoding circuit indicated in Fig.
system Tomfosition which employs the devices 50  1-s uggg' not as the slave side but in the initial
or Fig. 1 and Fig. 2; stage or when it is connected to other encoder
Fig. 4A is the drawing to illustrate an exampie of type devices, modification information cof is not
composition of retouch flag producing circuit of supplied to the input terminal 18. In such case. the
Fig. 2; modification information addition¢ircuit 14 adds,
Fig. 4B is the drawing to explain the perfor- s5 instead of modification infor 3’ cf, the informa-
mance of the decoding device of Fig. 2 by the tion corresponding to the mbdification information
retouch flag producing circuit of Fig. 4A; which has not been modified in the past. When
Fig. 8A is the drawing to lllustrate anather exam- variable long symbol is used as data format, it may
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be so arranged that modification information cf is
added only when it is required.

The output of modification information addition
circuit 14 is fed to the error correction encoding
circuit 18 and after being coupled with parity sym-
bol for error correction, it is modulated by modula-

" tion circuit 20, so that it fits the transmission route

and it is delivered from the output terminal 22 to
the fransmission route. Transmission route in-
cludes, in addition to communication circuit, such
recording media as magnetic disc, magnetic taps,
etc.

Fig. 2 is the block diagram to show the com-
position of decoding device which is an embodi-
ment of the present invention. Encoding data are
input from transmission route into the input terminal
30, demodulation circuit 32 demodulates it and
error correction decoding circuit 34 detects and
carrects the eror symbols at the transmission
route. Error correction decoding circuit 34 outputs
the error-corrected data to the modification infor-
mation separation circuit 38 and outputs the uncor-
rectable flag ef to the modification flag producing
circuit 38 in response to the production of uncor-
rectable data. Modification information separation
circuit 36 separates the modification information cf
added at the master side (for example modification
information addition circuit 14) and the image data
which have been compression-encoded and sup-

plies the former to the modification flag production |

circuit 38 and the latter to the expansion decoding
circuit 40. Expansion dacoding circuit 40 decodes
the compression-encoded image data and expands
its information volume.

When the encoding system is such that the
results of the first encoding and decoding are re-
producible in the second and the succeeding rep-
etitions of encoding and decoding (for example the
DPCM encoding system utilizing midtread type
quantifying characteristics), the output of expansion
decoding circuit 40 of slave device is identical with
the output of expansion decoding circuit of the
master device corresponding to the said expansion
decoding circuit 40.

Modification flag production circuit 38 pro-
duces, from the error*flag ef of error correction
circuit 34 and modification information cf given by
the modification infbPmation separation circuit 36, a
new modification flag cfe which represents the two

flags ef and cf..ipage modification circuit 42 modi- -

fies the output of expansion decoding circuit 40
according to the modification flag cfe and outputs it
to the output terminal 44 as the digital *video signal
dve. Modification flag cfe is output at the output
terminal 46 to the next stage encoding device as
the modification information cf.

Next is explained an example of systam com-
position of the case when the aforesaid device is

I nterpolation circuit
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I's converted into anal ogue

applied to the system composed of digital image
recording and reproducing device or digital image
transmission device, in reference to Figs. 3A - 3C.
Fig. 3A shows the system composition of the case
when two recording and reproducing devices at
master side and slave side are connected and
dubbing is conducted on the digital video signal.
When the modification flag cf at the master side is
recorded at the slave side and no error is produced
at the slve side, the modifying action at the master
side is reproduced and therefore as long as no
error is produced at the master side data, deterio-
ration at the slave side encoding is not added to
the master side modification data and thus master
output and siave output become identical.

Fig. 3B indicates an example of the system
composition for recording the image data received
from the transmission medium on the recording
and reproducing device wherein recording and re-
production are done without deterioration of the
modified data as in the foregoing exampie. Fig. 3C
shows an example of system composition of the
case where the digital output of recording and
reproducing device is encoded by the transmission
device and delivered to the transmission route.
These are simply the exampies of system com-
position while the actual connections are of course
made via digital signal converter, etc.

Next the modifying action by modification flag
¢t is explained in concrete manner. According to
the present invention, arbitrary modifying method
may be employed depending on the encoding sys-
tem and the characteristics of transmission error
but here explanation shall be made taking an ex-
ample of line interpoiation method for DPCM en-
coding. In the case of DPCM encoding, when error
is produced, it influences the decoded value at the
later stage and it propagates in line direction. To
prevent such propagation, reset values (PCM sym-
bols which are not DPCM-encoded) are provided at
the present distance. The block composed of the
continuous data between such reset values is
called line*block and the method to interpolate the
line *block where error was produced by the data of
the line*blocks above and below such error-con-
faining line*block is known to be a highly effective
medifying method in bringing visual improvement.
In this case, the aforesaid modification flag cf is
added for each line*block and error flag ef is also
produced for each line *block. -

Fig. 4ATs the drawing to illustrate a concrete
example of composition of modification flag pro-
ducing circuit 38 of Fig. 2. Modification information
cf is at the high level ("H") for the black for which
retouching has been made in thg gést and at the
low level ("L"} for the block wher® no modification
has been made. Error flag ef becomes "H” for the
ling*block which contains uncorrectable symbo! er-



Sh Be Riaged are reproduced. In order to execute
dubbi ng of signals di E1 ded on the recording nediumas they are
in digital node by u Jllof recording and reproducing units with
such construction, the digital data taken out of the interpolation circuit
of recording and repro- ducing device at one side are entered into the ECC
encoding circuit of the otRer recordi nfFP&h#P838BA3duci ng devic# at the ot her
side and the signals are ECC-encoded and recorded in the recordi ng nedi um
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signal and thus the™

As illustrated in the drawing, when either of the
modification Information cf or error flag ef is "H",

is "H" and thus modification information cf is ne-
glected. Latch 58 synchronizes the output of OR-

the output of OR-gate 50 becomes "H" and such 5 gate 57 with the respective line*block given by
output is synchronized with each line*block from expansion decoding circuit 40 and outputs it as
expansion decoding circuit 40 by latch 51 and it is modification flag cfe.

output as modification flag cfe. Also in this sxample, when error is produced

Fig. 4B(a) indicates the output of expansion as illustrated in Fig. 4B, similar processing parfor-
decoding circuit 40 at the master side. It is ob- 70 mance. is conducted. However, in the case of Fig.
served that error is produced at line*block B and 4A. when error flag ef is detected in line*block C at
error*flag ef has become "H". Fig. 4B(b) shows the slave side, modification must be done by using
the output of image modification circuit 42 at mas- the data of ling*block D beiow the line*block C
ter side. Modification is done by substituting and modification of line*biock B and C must be
(interpolating) the data of line*block B for the inter- 15 made from line*blocks A and D and therefors,
polation data B1 obtained by Bt = (A+C)2 by deterioration due to modification becomes large.
modification flag cfe. Fig. 4B(C) shows the output Therefors in this example of embodiment, it is so
of expansion decoding circuit 40 at slave side. processed as shown in Fig. 5B. In Fig. §B(a), error
Since the error caused by encoding and decoding flag ef is hoisted at line*block C to indicate that it
at the slave side is added to Bt which has been 20 requires modification. However, out of the
modified at the master side, line *block B2 does not line*blocks B and D. the line*block B is already
become equivalent to B1. In the conventional ex- madified in the foregoing step and therefore, the
ample, this B2 constitutes the output of the slave data are B2 = f{B1) = f{{A+C);2] and modification
side device. Fig. 4B(a) shows the output of slave flag cf is at "H".
side image modification circuit 42. Modification flag 25 In the present example of embodiment, when
cfe becomes "H" due to the modification informa- modification information cf is "H”" for the line®block
tion cf transmitted from the master side by being noticed, and the error flag ef is "H" for other
line*block B1 and at the slave side also, interpola- line*blocks required for retouching of the said
tion of B1 = (A+C)2 is done and thus the results line*block, the madification information ¢f is ne-
obtained become identical to the master side out- 30  glected. In other words, as shown in Fig. 5B(b),
put. maodification information cf for line*biock B is ne-

As it is easily understood from the above ex- glected and modification is done by using the
planation, according to the aforesaid example of line*block B2 which has been modified by the
embodiment, even when encoding and decoding master device and encoded, decoded and modified
are repeated, deterioration due to modifying made 35 by the slave device and C1 = (B2+ D)2 is used as
on the way is not aliowed to propagate. It is highly the modification output. In this way the scope of
useful for dubbing, editing and transmission de- modification can be made as narrow as possible
vices, etc. gven when error continues at master/slave.

Fig. 5A is the drawing to indicate another con- Fig. B shows the system composition in the
crete example of composition of the modification 40  case when recorded signals are given digital-dub-
flag producing circuit 38 of Fig. 2. In the Figure, 52, bing by the digital VTR of the present example of
53 and 54 form the circuit to delay the modification embodiment.
informatien ¢f and error flag ef for the period of 1 In Fig. B8, 300 and 400 represent the recording
ling. The modification information cf and error flag and reproducing device of digital VTR, etc. The
ef of the line block being noticed are output atthe 45  numbers at the unit of 10 and 1 of each section
delay circuit 52 and 53. Normally "H" output is show the identidal part when used in the order of
obtained at ORj#gate 57 as long as either of modi- 300 and 400.
fication information cf or error flag ef is "H" and First the outline of the performance of
this Ongagg. 57 function in the same manner as recording-reproducing device used at digital dub-
OR-gate 50 of'Fig. 4. However if the error flagefis 50 bing is.explained using the example ‘of recording-
"H" at either of the line*block corresponding to the reproducing devics 300.
line before and after the line*block being noticed, Aural signal and image signal are respectively
modification (interpolation) of such line*block does input into voice input terminal 301 and image input
not produce satisfactory maodification information. terminal 302 and converted inte #igital signals by
since retouch information cf is "H". §5 AD converter 303 and 3045Time axis of thus

When "H" error flag ef exists at sither of the
line*blocks corresponding to the lfine before and
after the line*block being noticed, the output of

converted image signals and aural signals are con-
verted and multiplexed for time axis and via the
switch 307, they are supplied to the error correc-
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ECC encoding circuit). At this circuit 308, parity bit
for correction of error is added to such multiplex
signal to produce the data to be recorded. For
reproduction of recorded digital data, it is the gen-
eral practice to do error correction-encading for
correction of error produced at the time of re-
preduction of recorded data.

Thus produced digital recorded data are input
into recording circuit 309 and thereby recorded on
the medium.

At reproduction side, the digital data having
been reproduced from the medium by reproduction
circuit 310 are corrected of the error having been
produced at reproduction at the error correction
decoding circuit {(hereinafter called ECC decoding
circuit) 311 as far as possible. ECC decoding cir-
cuit 311 outputs the digital data and interpolation
flag {modification flag) ef through with error correc-
tion and these output signals are entered into inter~
polation circuit 312 and the uncorrectable data are
interpolated and modified by the publicly known
method (for example by the average value of pre-
ceding and succeeding data) according to the
modification flag ef having been produced in re-
sponse 10 the data which could not be corrected at
the ECC decoding circuit 311. The autputs signal
of interpolation circuit 312 are divided into voice
data and image data at the separation circuit 313
and they are respectively converted into analogue
data at A/D converter 314 and 315 and output at
output terminal 316 and 317.

This recording-reproducing device is addition-
ally provided with the digital input terminal 306
which is connected to ECC encading circuit 308 in
exchange for the multiplexing circuit 305 via switch
307 in order to execute digital dubbing and the
digital data output terminal 318 which is connected
to the output end of interpolation circuit 312.

In Fig. 8, at the time of digital dubbing, digital
data is output from the digital data output terminal
318 of the recording and reproducing device to be
input tor a digital data input terminal 406 of the
recording and reproducing device 400. At this time,
in the recording and rsproducing device 400, a
switch 407 selects the digital data input terminal
406 and digital data input to the terminal 406 is
ECC-encoded ard®then recorded. In this manner,

the recording signal can be dubbed as digital data

without convergignwinto an analog signal.

Fig. 7 shows an example of a recording format
of one frame of TV signal applied to a recording
and reproducing apparatus of embodiments of the
present invention. The cne frame comprises a plu-
rality of sync blocks each of which include image
data and audio data. "V" denotes a region of the
image data, "A" denotes a audio data region and
"P*" denotes a parity bit region.
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of the image and audio data, in the audio data
which have less information amount than that of the
image data, a fraction portion in which there is no
data to be recorded may exist in practice.

The present embodiment pays attention to the
presence of such fragmentary part and records at
such part the data rstouch information of come-
sponding to the retcuch flag cf used in the inter-
polation circuit 312.

The example of Fig. 7 assumes that such frag-
mentary part where no voice data are recorded as
aforesaid are present for the amount equivalent to
n sync block and here, the madification information
cf used for the aforesaid dubbing are entered at
such part instead of voice data.

In this way the modification information cf be-
fore the aforesaid dubbing is added to the dubbing
data without providing an area in which the inter-
polation flag, in the recording format, that is, with-
out increase of redundancy.

Next in Fig. 8A, explanation is made citing
concrete values. In this example, the format at the
time of recording of high vision signals after
compression-encading is explained.

High vision signal is sampled by brightness
signal 48.6 MHZ and color difference signal 16.2
MHZ and through sub-sampling, DPCM encoding,
pigment line sequentializing etc, data volume is
condensed to 105,8184 Mbps. On the other hand,
voice data are sampled by 48 KHZ, guantized by
16 bit and recorded in 4 channeis to become the
data of 3.072 Mbps.

When these data are punctuated for one frame
and one sync biock is composed of 1/3 line of
image data (V), 4 channel 1 sample of voice data
(A) and parity bit (P), the sync biock composition
as shown in Fig. 8A is obtained. One frame is
composed of 3105 sync blocks of Fig. 8A as
shown in Fig. 8B. At this time. the amount of data
recorded on the voice data area as the voice data
is the amount of those having 12800 symbois (1
symbol = B8 bit) per frame and out of the 24840
symbols (8 x 3 x 1035) corresponding to voice data
area per frame, 12040 symbols (24840-12800) are
the fragmentary part where data are not aciually
recorded.

On the other hand, interpolation flag
{modification informaton) (F) at the time of dubbing
only indicatgs if there remains error in- one sync
block composing the etror correction symbol
{which corresponds to 1 line*block as aforesaid),
and therefore one bit is required for one sync
block. At this time, for one frame, i¥is enough if
there exists recording area for 3 957bit = 388,125
symbols for interpolation flag (r8touch information
cf) at the time of dubbing and thersfore it fits welt
into the aforesaid fragmentary part where no voics
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When error correction potential is raised and
error correction symbol is made into double sym-
bol as shown in Fig. 8C, it requires only such

to terminal 102 except when it is connected 1o
dubbing input terminal 101 for being used as the
photographing (recording) side VTR at dubbing.

additional area that will accept the enfry of inter- 5 At the error correction encoding circuit 114,
poiation flag (modification information cf) at dub- input signais receive error correction encoding hav-
bing of 2550 symbois (150 x 3 x 5), i.e., 2250 bit = ing the correction ability matching the error rate of
281.25 symbuols. In this case, the required record- magnetic conversion system. For exampie, Read-
ing area is only 689.375 symbols (388.125 + Solomon double encoding may be made.
281.25) even when interpolation flag in transversal 10 The output signal from error correction encod-
direction and longitudinal direction are summed ing circuit 114 is modulated by modulation circuit
and it fits sufficiently into the fragmentary section 115 s0 that it suits the transmission route and via
of the aforesaid voice data. the wide band recording amplifier which enables
As aforesaid, at the interpolation circuit 312 of high speed digital recording and magnetic head
VTR at reproduction side, the interpolation fiag 15 116, it is recorded on the magnstic tape 117.
{modification information cf} at dubbing can be At the normal reproduction time, the digital
inserted into the dubbing data without providing a signals recorded on the magnetic tape 117 are
special recording area and at the interpolation cir- reproduced by wide band reproduction amplifier
cuit 412 at reproducing system of VTR on record- and magnetic head 116, demodulated by demodu-
ing side, dubbing data are interpolated utilizing the 20  lation circuit 118 and written into the main memory
flag (modification information cf) at the time of 119. Simultaneously the demodulated data are in-
dubbing and thus deterioration of picture quality put into the error correction decoding circuit 120
and sound quality of reproduced signals can be and thers syndrome calcuiation and srror correc-
minimized. tion encoding and decoding calculation are con-
To be more concrete, as illustrated in Fig. 4, at 25  ducted for each encoding block. When correction is
the recording side interpolation circuit 412, when judged to be possible at the said circuit 120, the
the data which could not be corrected at reproduc- reproduction data stored in the memory 119 are
tion of dubbing data is interpolated according to corrected and if correction is judged to be impos-
the new interpolation flag ef. for example when sible, a flag information indicating that uncorrec-
interpolation is made by the peripheral pixel data, 30 table symbol is contained is entered in the inter-
the interpolation flag (modification information ¢f) at polation flag memory 121. The unit 127 is the
the time of dubbing of such peripheral pixel is control unit to control writing and reading of the
checked and if pixel which had been interpolated at flag for the interpolation flag memory 121.
dubbing exists at the periphery, such pixel is not The data which have been duly corrected are
used for interpolation, thus enabling to do interpola- 95  read out of the memory 119 and entered into the
tion by the more accurate pixel and reduce detstrio- flag judging circuit 122.
ration of picture quality or sound quality. At the flag judging circuit 122, the code which
Fig. 9 illustrates the dubbing system of another is not used for compression encoding of the input
example of embodiment of the present invenijtion, signal is detected and if it is detected, flag informa-
whersin primary reproducing VTR and secondary 40  tion is enterad at the address of interpolation flag
recording VTR are both digital VTR with identical memory 121 which corresponds to such data.
constryction. Thereafter at the compression (high efficlency) de-
First their performances at ordinary recording coding circuit 124, compression encoding signal
and reproducing time are explained. such as DPCM is decoded and input into the
At normal recording time, analogue image sig- <5  interpolation circuit 125. At interpolation circuit 125,
nals are sntered at input terminaf 110, sampled by the image data cbming from compression decoding
the sampling closk with frequency more than twice circuit 124 are compared with the conterits of inter-
of their maximum frequency, converted into 8 bit polation flag memory 121 and when interpoiation
digital sxgnals b¥ the analogue/digital (A/0) conver- flag is recognized, image data are given such pro-
sion circuit 111 and entered into the compression 50 ceé'sfng 38 line interpolation. The oufput signal of
{high sfficiency) encoding circuit 112. At this circuit interpolation circuit 125 is converted into analogue
112, input signals are given compression encoding image signai synchronizing with the sampling clock
wherein a representative value (specific data) not at the digital/analogue (D:A) conversion circuit 126
used for the value taken by the processing symboi and output at the output terminal
unit (in this case 8 bit. 0 - 255) exists just like for &5 Next the performance at g.vé{l,ng time is ex-

example the midtread type DPCM having the char-
acteristics as shown in Fig. 10 and this encoded
signal is entered into the error correction encoding

plained.
At the primary VTR, the line or symboi which
has been judgsd uncorrectable as for the output



Been Replaced
proceeds as encodi ng and decoding are repeated. In addition, Lmtﬂ Il
reproduction of dubbing data by recordi ng-reproduci ng devi ce,

data are reproduced wi thout being identified whether they are interpol ated
data or correct data and the data which are judged to be uncorrectabl e at

t he ECC decoding circuid of recordiErRoaocsl3ssexe oduci ng devi ge of the other
side may be'interpolated by using the data which had been recorded after

being interpolated at the tine of dubbing by the interpolation circuit and
if so it §‘Q§§Lﬂf fignqdlﬁatmg circuit 118 are supstituted mary information input by the aforesaid first

with deterioration caused by encoding, accunul ation of deteﬂh?f §

for the specific code (data) which is not used at
compression enceding by the error correction de-
coding circuit 120. Such specific code functions as

input means and for adding saic parity symbol
to said primary information; and
(d) recording means for recording the primary

the interpolation flag to be transmitted at dutbing. 5 information with addition of said parity symbol
Flag judging circuit 122 performs flag detection as and said flag information on the same recording
in the case of ordinary reproducing and enters the medium.
flag information into the interpolation flag memory. 2. An apparatus according to claim 1, whersin said
Image data passes through the said circuit 122 as arror comrgction encoding means contains the mul-
they are. Qutput side dubbing terminal 123 of flag 10 tiplex circuit which multipiexes said primary in-
judging circuit 122 inputs the 8 kit image daza and " formaticn and said flag information and outputs
clock having passed through the flag judgment multiplex circuit, forms parity symbol to ccrrect the
circuit 122 into the secondary VTR terminal 101 via error of said multiplex information ard adds said
flat cable. , parity symbol to said multiplex information.
At secondary VTR, switch 113 is connected to 15 3. An apparatus according to claim 2, whersin
the dubbing input terminal 101" to input the signal said primary information contains video information
from primary VTR. The signals having been input and audio information and said multiplex circuit
into the input terminal 201 receive error correction selectively muitiplexes the specified amcunt of said
encoding, modulation and recordirg as in the case audio information and the specified amount of said
of ordinary recording. 2¢ flag information on the specified amount of said
By the aforesald dubbing operation, at repro- video informatian.
duction of the tape recarded by the secondary 4. An apparatus according to claim 1, wherein said
VTR, the interpolation flag caused by the esrror of primary information is composed of a group of
electromagnetic conversion system of secondary symbois of the specified bit which do not become
VTR and the interpolation flag caused by the error 25  the specific symbol pattern and said flag informa-
of primary VTR which is detected by the flag tion recorded by said recording means is provided
judging circuit 122" are both entered into the inter- by making said primary information where uncor-
polation flag memory 121" and the same interpola- rectable symbol error has been produced in the
tion processing is given to them at the interpolation past a specific symbal pattern.
circuit 121, 1t is of course easy also to differentiate 3o 5. Decoding apparatus which reproduces the pri-
the said two interpolation flags and give appropriate mary information added with parity symbol for cor-
interpolation processing to each of them segarate- rection of error from the recording medium on
ly. which the first flag information indicating said pri-
According to the present invention, the only mary information and the production or non-pro-
modification of the hardware of the ordinary VTRis 25 duction of uncorrectadle past symbol error as one
the change of input terminal (13, 13'. 23, 23) for unit of the specified block of information amount is
digital dubbing, the memory (21, 21} working as recorded, comprising: .
the 8§ bit comparator for flag judgment and the (a) reproducing means for reproducing said pri-
contro! unit (27, 27') for writing and reading of flag, mary information added with said parity symbol
thus the scale of addition of hardware being ex- 40 and said flag information from said recording
tremely small and the basic timing system and medium;
sequence at recording and reproduction being sx- (b) error correcting means for correcting the
actly same as those of the ordinary performance. symbol error of the primary information repro-
duced by said reproducing means using the
45 parity symbol reproduced by said reproducing
Claims means and for producing second flag infarma-
tion indicating the production of uncorrectable
1. An encoding appdratus, comprising: symbol error in said block unit; and
{a) the first input means for inputting the primary (c} modifying means for modifying, in said block
.information ;| . 50 unit,. said- primary information having gone
{b) the second input means for inputting flag through fHie said error correcting means by said
information which indicates production of non- first flag information and said second flag in-
production of the past urncorrectable symbol er- formation having been reproduced by said re-
rar of the aforesaid primary information for each proeducing msans. o
unit of the specified block of information 55

amount;
{c) error correction encoding means for fcrming
a parity symbol to correct the srror of the pri-

6. An apparatus according to clai __;6., whersin said
retouching means contain the Ié\c sum means
take the logic sum of the said first flag information
and said second information and decide whether



th@nﬂﬁt@&hn&@mkqmm@ﬁ picture quality and sound quality. SUMVARY OF THE
ctlve of the present invention is to solve the problens
- Anot her objective of the present invention is to
nlnlnlze rloratlon of dubbi ng data caused by the presence of
|nfornat|on nDdlfled by interpol ati oep g¥oglzasash obj ective, fhere is
provi ded an encodi ng

signal of demodulating circuit 118 are substituted
for the specific code (data) which is not used at
compression encoding by the error correction de-
coding circuit 120. Such specific code functions as

mary information input by the aforesaid first
input means and for adding said parity symbol
to said primary information; and

(d) recording means for recording the primary

the interpolation flag to be transmitted at dubbing. 5 information with addition of said parity symbol
Flag judging circuit 122 performs flag detection as and said flag information on the same recording
in the case of ordinary reproducing and enters the medium.
flag information into the interpolation flag memory. 2. An apparatus according to claim 1, wherein said
Image data passes through the said circuit 122 as error corraction encoding means contains the mul-
they are. Qutput side dubbing terminal 123 of flag 10 tiplex circuit which muitiplexes said primary in-
judging circuit 122 inputs the 8 bit image data and " formation and said flag information and outputs
clock having passed through the flag judgment multiplex circuit, forms parity symbol to correct the
circuit 122 into the secondary VTR terminal 101 via error of said multiplex information and adds said
fiat cable. parity symbol to said muitiplex information.
At secondary VTR, switch 113 is connected to 15 3. An apparatus according to claim 2, whersin
the dubbing input terminal 101 to input the signal said primary information contains video information
from primary VTR. The sngnals having been input and audio information and said multiplex circuit
into the input terminal 201 receive error correction selectively multiplexes the specified amount of said
encoding, modulation and recording as in the case audio information and the specified amount of said
of ordinary recording. 20 flag information on the specified amount of said
By the aforesald dubbjng operation, at repro- video informatian.
duction of the tape recorded by the secondary 4. An apparatus according to claim 1, wherein said
VTR, the interpoiation flag caused by the error of primary information is composed of a group of
electromagnetic conversion system of secondary symbois of the specified hit which do not become
VTR and the interpolation flag caused by the error 25  the specific symboi pattern and said flag informa-
of primary VTR which is detected by the flag tion recorded by said recording means is provided
judging circuit 122" are both entered into the inter- by making said primary information where uncor-
polation flag memory 121" and the same interpola- rectable symbol error has been produced in the
tion processmg is given to them at the interpolation past a spacific symbol pattern.
circuit 121", 1t is of course easy also to differentiate 30 5. Decoding apparatus which reproduces the pri-
the said two interpolation flags and give appropriate mary information added with parity symbol for cor-
interpolation processing to each of them separate- rection of error from the recording medium on
ly. which the first flag information indicating said pri-
According to the present invention, the only mary information and the production or non-pro-
modification of the hardware of the ordinary VTRis 35  duction of uncorrectable past symbol error as one
the change of input terminal (13, 13, 23, 23) for unit of the specified block of information amount is
digital dubbing, the memory (21, 21') working as recorded, comprising:
the 8 bit comparator for flag judgment and the {a) reproducing means for reproducmg said pri-
control unit (27, 27) for writing and reading of flag, mary information added with said parity symbol
thus the scale of addition of hardware being ex- 40 and said flag information from said recording
tremely small and the basic timing system and medium;
sequence at recording and reproduction being ex- {(b) error correcting means for correcting the
actly same as those of the ordinary performance. symbot error of the primary information repro-
duced by sald reproducing means using the
45 parity symbol reproduced by said reproducing
Claims means and for producing second flag informa-
tion indicating the production of uncorrectable
1. An encoding apfidratus, comprising: symbol error in said block unit; and
{a) the first input means for inputting the primary {c) modifying means for modifying, in said block
_information: ; v - 80 unjt,. said- primary information haying gone
{b) the second input means for mputtmg flag throughffie said error correcting means by said
information which indicates production of non- first flag information and said second flag in-
production of the past uncorrectable symbol er- formation having been reproduced by said re-
ror of the aforesaid primary infarmation for each producing means. P
unit of the specified block of information s§ 6. An apparatus according to claj ___,’6', wherein said
amount; retouching means contain the ig c sum means to
{c) error correction encoding means for forming take the logic sum of the said first flag information
a parity symbol to correct the error of the pri- and said second information and decide whether
8

) 0



aaﬁgggégﬁsggyp&hé&mg: (a) the first input neans for inputting the primry
n

| JM(IWE'[HH the second i nput neans for inputting flag information
whi
sy l

roducti on or non-production of the past uncorrectable
he aforesaid primary information for each unit of the
speci fied bl ock of
for formng a parity synbol to correct

I nf or I on anount ;EF&@]QOB%:{R{ correction ancodi ng nmeans
i nput by the aforesaid first input neans

e errofr of the primary information
and for adding said parity symnbo

to said pri @d ptoudhing BRI be done or not according to

the output of said logic sum.

7. An apparatus according to claim 6. wherein said
retouching means decide whether or not said re-
touching should be done or not for either of the
plural number of blocks required for such retouch-
ing, as for the block wherein said first flag informa-
tion indicates the production of the past symboal
error and when the second flag information in-
dicates the production of symbol error, makes said
decision only responding to the second flag.

8. An apparatus according to claim 5, wherein the
multiplex information which multiplexes said first
flag information and said primary information are
recorded on said recording medium and said modi-
fying means contain the separation circuit to sepa-
rate said first flag information from the multipiex
information reproduced by sald reproducing
means. _

9. An apparatus according to claim 8, wherein said
primary information is composed of the symbol
group of specified bid which does not become a
symbol pattern, said first flag information recorded
on said recording medium is provided by making

20

using said flag information reproduced by said re-
producing means and the flag having been gen-
erated by said error correction means.
12. An apparatus according to claim 11, wherein
said output means form said modification informa-
tion according to said flag information and sad
flag.
13, An apparatus according to claim 10, wherein
said output means have the muitipiaxing means to
multiplex the said primary information having gone
through said madifying means and said modifica-
tion information and outputs the information mul-
tiplexed by said multiplexing means.
14. Dubbing system comprising:
(A) reproducing means for reproducing primary
information added with the parity symbol for
ervor correction from the recording medium on
which said primary ' information is recorded,
comprising:
(a) reproducing means for reproducing pri-
mary information added with said parity sym-
bol from said recording medium;
{b) error correcting means for correcting the
symbol error of the primary information re-

said primary information in which the uncorrectable 25 produced by the said reproducing means us-
symbol error was produced, a specific symbol pat- ing parity symbol reproduced by the said
tern and said separation circuit contains the pattern reproducing means and for producing a flag
to detect said specific symbol pattern. which indicates the production of uncorrec-
10. A decoding apparatus to reproduce the primary table symbol error in one unit of the block of
information added with prity symbol for error cor- 30 specified information amount; and
rection from the recording medium on which said {c) output means for outputting modification
primary information Is recorded, comprising: infarmation corresponding to the said primary
{(a) reproducing means for reproducing primary information having gone through said error
information added with said parity symbol from correction means and said flag; and
said recording medium; 35 {B) recording device, comprising:
{b) error correcting means for correcting the (a) input means for inputting said primary
symbol error of the primary information repro- information and said retouch information out-
duced by said reproducing means using the put by said reproducing device;
parity symbol reproduced by said reproducing {b) error correction encoding means for for-
means and for generating a flag which indicates 40 ming the parity symbo! for correction of pri-
the production of uncarrectable symbol error in mary information input by the said first input
one wunit of block of specified information means and for adding said parity symbols to
amount. said primary information; and
{c) modifying means for modifying, in the said (c) recording means far recording the primary
block unit, said primary information which has 45 information added with the said parity symbol
gone through said error correction means using and said + modification information on the
- said flag; an_ckh same recording medium.
{d) output rmeans for outputting modification in- 15. A system according to claim 14, whersin said
formation corresponding to said primary infor- reproducing device contains the maodifying means
mation “Waeilig gone through said retouching 50 to-modify said primary information -having gone
means and said flag. through said error correction means in said block
11. An apparatus according to claim 10, wherein unit using said flag and outpute said primary in-
flag information indicating production or non-pro- formation having gone through the said modifying
duction of uncorrectable past symbol error of said means. &
primary information together with said primary in- s5  16. A system according to c:&;im‘K 14, wherein said
formation in one unit of block is recorded on said output means is provided With the multiplexing
recording medium and said retouching means de- means to multiplex sald primary information having
cides whether or not retouching should be done gone through said correcting means and said
9
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tion; and (d) recording neans for recording the primary information with
addition of said parity synbol and said flag, information on the sane
recordi ng medi um According to the present invention, there is also

provi ded a decodi ng apparatus which reproduces the primary information
added with parity synbol 1# or correctigero 408 3¢3 Anr from_ the regordi ng nmedi um
on which the first flag information indicating said primary information and

t he producti on or non-producti on of uncorrectabl e past synbol error as one
| [ p y
unit of t hegnodifying means and thus form muitiplex informa-

tion and output said multiplex information, said This Sheet Has Been Replaced
input means containing the separation means to
input said multiplex information and separate said

I

2]

madification information from said multipiex infor-
mation.

* 17. A system according to claim 18, wherein said
primary information is composed of specified bits
of the symbol group which does not become a
specific symbol pattern and said output means 10
makes, as said modification information, said pri-
mary information where uncarrectable symbol error
had been produced in the past a specific symbol
pattern according to said flag.

18. A system according to claim 14, wherein said 15
recording device further includes the reproduction
means to reproduce the primary information added

with said parity symbol and said modification in-
formation from said recording medium,

the second error correcting means for correcling 20
the symbol error of the primary information repro--
duced by said reproducing means using the parity
symbol reproduced by said reproducing means

and for producing a second fiag which indicates

the production of uncorrectable symbol error in 25
said block unit, and modifying means for modifying

said primary information having gone through said

error correction means in the aforesald block units
using said modification information and said sec-

ond flag reproduced by the said reproduction  3g
means.

19. A system according fo claim 18, whersin said
modifying means contain the logic sum means
which takes the logic sum of said modification
information and said second flag and decides 35
whether or not the modification should be done
according to the output of said logic sum means.

20. Use in encoding or decoding apparatus of input
means or error correcting means raesponsive to flag
information that indicates for a primary information  <¢
stream an uncorrectable symbol error in a region
thereof.
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-5- specified block of infoermation anount is recorded, conprising: (a)
repr oduci ng neans for reproducing said primary information added with said
parity synbol and said flag information from said recordi ngis SRei HaEBeeh BYplaced
error correcting nmeans for correcting the synbol error of t
I nformati on reproduced by said reproduci ng neans using the aﬂmm!‘ﬁm
reproduced by said reproducing rreans.'é?]a“g%?‘%ﬁzoduci ng seco I
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I nformation indicating the production of uncorrectable synbol error in said
bl ock unit; and (c) nodifying means for nodifying, in said block unit, said
primary i nfor mation havi ng gone through the said error ggrgectind e pced

said first flag informati on and said second flag informa ' n
reproduced by said reproduci ng neans. O her objectives aimt M\mﬂu r
characteristic features of the presenkEP PARMSBiAPn shall b by

the detail ed explanation of the enbodi ment of the present invention in
reference to the drawings to be stated hereunder.
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BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is the block diagramto show the
conposi - tion of the encoding device of an enbodi ment of the present
invention; Fig. 2 is the block diagramto show the - 6- corrp05| t | on of
the decodi ng device of an enbodi ment of the present invention; Figs. 3A -
3C are the drawings to indicate the EpP 0408 343 A2 rh”qhebmdth‘enRe faced
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system conposi tion which enploys the devices or Fig. 1 and Fig. 2; Fig. 4A
Is the drawing to illustrate an exanple of conposition of retouch flag
producing circuit of Fig. 2; Fig. 4Bis the drawing to explain the
performance of the decoding device of Fig. 2 by the reto h flag producing
circuit of Fig. 4A; Fig. 5A is the dgpyispgadsoad | | ust rate &fm lacedf
conposition of retouch flag production circuit of Fig. 2;

drawi ng to explain the performance "
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of the decoding device of Fig. 2 by the retouch flag producing circuit of
Fig. 5A; Fig. 6 is the drawi ng to show the conposition of dubbing system as
an exanpl e of enbodinent; Fig. 7 is the drawing to show t heThiksheet FayrBeaiReplhiced
recording and reproduction in the systemof Fig. 6; Fig. 8A

to show a concrete exanpl e of conposEPi0cwe 843 A2 sync bl ock of

8B is the drawing to show a concrete exanple of conposition o rame I n
Fig. 7, Fig. 8Cis the drawing to show anot her concrete exanple of
conposition of 1 frame i-n Fig. 7,
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-7- Fig. 9 is the block diagramto show the conposition of dubbing system
as an exanpl e of enbodi nent of the present invention; Fig. 10 is the
drawing to explain the character- istics of md tread type DPCM and Fig.

11 is a co gglgahasgga\memeao show t he propagation of the error at the

uncorrecta ﬂ‘mr\“lwmlﬂm time of dubbgmgspd®s A2i ne i nterpolation is used.
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DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Her eunder is explai ned the
enbodi nents of the present invention. Fig. 1 is the block diagramto show
t he conposi- tion of the encoding device which is an enbodi nent of the
present invention. Hereunder the supply source of digital-video signal

shall be called nmaster side and recei vEmM@4aB148 Aghal | be cal |l ed sl ave side.

Digital video signal dv to be entered.into the input termnal 10 is
conpressed by conpression encoding circuit 12 and inpressed on the
nodi fication information addition circuit 14.
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Modi fication information cf which indicates whether nodification had been
conducted or not is supplied by the precedi ng stage encodi ng- decodi ng
device to the nodification information addition circuit 14 via input
termnal 16 and nodification information addition circuit 14 outputs the

synbol to be output by the conpressi ogps g 408 $43 &ncodi ng ci Teig Sheet]Has Beéan Replaced
addi ng such nodification information cf thereto. \Wen the el [ H,ﬂiﬂﬁ"t
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indicated in Fig. 1 is used not as the slave side but in the initial stage
or when it is connected to other encoder type devices, nodification
information cf is not supplied to the input termnal 16. In such case, the
nodi fication information addition circuit 14 adds, instead of nodification
information cf, the information corrg § b 40 O the mo

I nformati on mhlch has not been nDdlflgg I n the past. V\hgll"“h%&FHI elmﬁd
synbol is used as data format, it nay be so arranged that

i nformation cf is added only mhen it is required. The out

nodi fication information addition
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circuit 14 is fed to the error correction encoding circuit 18 and after
bei ng coupled mnth arity synbol for error correction, it is nodul ated by

nodul ation cit et Be it fits the transm ssion route and it is
delivered from m nal 22 to the transm ssion route.

Transm ssion r in addit gpg shPa4e@TUNI cation circuit, such
recordi ng nedi a as nagnetlc di sc, magnetic tape, etc. Fig. 2 is the bl ock

di agramto show t he conposition of decodi ng devi ce which is an enbodi nent
of the present invention. Encoding data are input fromtransm ssion route

into the input tern1nat;§%: denodul ati on ?5FCUIt
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32 denpdul ates it and error correction decoding circuit -9- 34 detects
and corrects the error synbols at the trans- mssion route. Error
correction decoding circuit 34 outputs the error-correctiggsidatias Bean Réphaced

nmodi fication infornmation separation circuit 38 and out pqu‘ﬂEa“ ’Mﬂ'm‘ﬂ

uncorrectable flag ef to the nodifi cagp wsosfdaage pr oduci ng
response to the production of uncorrectable data. Modifi
separation circuit 36
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separates the nodification information cf added at the master side (for
exanpl e nodification information addition circuit 14) and the imge data
whi ch have been conpressi on- encoded and supplies the forner to the

nodi fication flag production circuit 38 and the latter to the expansion
decodi Ng CihisGHéet HAMeenReplasrdi on decodi ngp FigaGis ho 40 decodes the

conpr essi on data and expands its information volune. Wen the
encodi ng sykﬁﬁmmﬁm]mm‘hat the results of the first encodi ng and decodi ng
are reprodu I'n the second and the succeeding repetitions of encoding
and decoding (for exanple the DPCM encodi ng system
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utilizing mdtread type quantifying characteristics), the output of
expansi on decoding circuit 40 of slave device is identical with the out put
of expansi on decoding circuit of the master device corresponding to the
sai d expansion decoding circuit 40. Mdification flag production circuit 38
produces, fromthe error flag ef of egpguofiar@ction circuit 34 and

nodi fication information cf given by the nodification - 10 -
: This Sheet Has Been Replaced
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I nformati on separation circuit 36, %Pigglygetq%g

represents the two flags ef and of.
t he out put of expansion decoding cir m
flag cfe and outputs it to the output

si gnal
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@ Encoding device and decoding device suitable for dubbing.

&) For the cases where recording medium recorded
at slave side apparatus is reproduced it has been
made possible to do identical modification process-
ing to that conducted at master side apparatus, by
reproducing, at master side apparatus, the primary
information added with parity symbol for error cor-
rectign from the recording medium on which the
primary information is recorded, correcting the sym-
bol error of primary information reproduced at the
reproducing means using the reproduced parity
symbol, producing the flag which indicates the pro-
duction of uncakrectable symbol errer in one unit of

-

the block of specified information amount and thus
outputting the modification information correspond-
ing to the primary information and the flag and
forming, at slave side, the parity symboi for correc-
tion of error of primary information output at the
master side apparatus and recording the primary
information added with parity symbol and maodifica-
tion information on the same recording medium. It
has also become possible to conduct satisfactory
modification processing when the symbol error is
produced.
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inreference.to Figs. 3A - 3C Fig. 3A shows the system corrp05|t|on of the
case when tmﬂ.reeording and : reprodUC|ng devi ceg at naster. S|dq and sla e

si de-are..connected-and dubbing is conducted oq/the digital - eo’ S|gna‘
When iwhe rmdlflqatlomflag cf At the master sigde is’ recorded qt the slelve
si de;and nE. ey rok | the rmdlfyl ng action at’the
nastey sude |s: produceJ at

out put becorre |dent [ cal

ENCODING DEVICE AND DECODING

DEVICE SUITABLE FOR DUBBING

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention is related to the encoding
and decoding devices suitable for dubbing, in particular
to their ﬁéﬁdling at the time of occurrence of uncor-
rectable symbol error.

Related Background Art

Digital VTR etc may be an example of the system
to record and reproduce image and aural signals.

With the recording and reproducing device of
such digital VTR, the analogue signals (aural signal
and image signal) to be recorded are first converted
into digital code and error correction encoding is
executed by addition of parity bit for error correctioﬁ
by error correction encoding circuit (ECC encoding circuit)
and recording it on a recording medium. On the other
hand, in-.order to reproduce analogue signéls from the
digital data recorded on the recording meéium.of the
recoxrding and reproducing device, first the digital
data are reproduced from the recording medium, the data
are input into error correction decoding circuit’ (ECC
decoding circuit), the symbol errors having been produced
at recording and reproduction are corrected there as

much as possible, error symbols which could not be
This is the replacement sheet
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Fig. 3B indicates an exanple of the system conposition for recording the
I mge data received fromthe transm ssion nedi umon the recordi ng and
repr oduci ng devi ce wherein recording and reproduction are done w t hout
deterioration of the nodified data as in the foregoing exanmple. Fig. 3C
shows an exanpl e of system conpositign,of the case where the digital output
of recording and reproduci ng device is encoded by the trans- m ssion device
and delivered to the transm ssion route.

corrected by ECC decoding circuit are interpolated

(modified) by the publicly known method at the interpola-

tion circuit (for example interpolated by the average

value of the preceding and succeeding data), the output

of intéipolation circuit is converted into analogue

signal and thus the original signals are reproduced.

In order to execute dubbing of signals digitally

recorded éﬁ;ﬁhe recording medium as they are in digital

mode by usiné-two sets of recording and reproducing

units with such construction, the digital data taken

out of the interpolation circuit of recording and repro-

ducing device at one side are entered into the ECC

encoding circuit of the other recording and reproducing

device at the other side and the signals are ECC-encoded

and recorded in the recording medium. Like above, recorded

signals can be dubbed as they are in the digital mode,

without being reconverted into analogue signals.

On the other hand, another method for compression-

encoding of image information which has been publicly

known is'the method like DPCM encoding by midtread type

quantifier, wherein ﬁhe symbols once having been encoded

are decoded into baseband digital signals and then encoded

again to obtain the same symbols as before. When such

encoding method is employed, deterioration due ta encoding

occurs only at the time of initial encoding and even

when encpding and decoding are repeated thereafter in

digital signals, deterioration does not accumulate and
This 19 e reolzoeinmem aheet
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These are sinply the exanples of system conposition while the actual
connections are of course nade via digital signal converter, etc. Next the
nodi fying action by nodification flag cf is explained in concrete nanner.
According to the present invention, arbitrary nodifying nmethod nay be

enpl oyed dependi ng on the encodi ng system.and the characteristics of
transm ssion error but here explana- tion shall be made taking an exanpl e
of line interpolation nmethod for DPCM encoding. In the case of DPCM
encodi ng, when error is produced, it influences the decoded value at the

| ater stage and it propagates in |line direction, _ . )
dubbing and editing in the baseband digital signal mode

can be executed without accompanying deterioration.

However in the case of image information etc,
it has been the general practice to modify by interpola-
tion to deal with the uncorrectable error which generates
at the time of reproduction of recorded information
{at the transmission in broad sensei'and if thus modified
information ‘is encoded again, encoding error generates
at that time and it has been a problem. As the result
due to the deterioration caused by modifying coupled
with deterioration caused by encoding, accumulation
of deterioration proceeds as encoding and decoding are
repeated.

In addition, also at the reproduction of dubbing
data by recording—réproducing device, the dubbed data
are reproduced without being identified whether they
are interpolated data or correct data and the data which
are judged to be uncorrectable at the ECC decoding circuit
of recording and reproducing device of the other side
may be interpolated by using the data which had been
recorded after being interpolated at the time of dubbing
by the interpolation circuit and if so it results in

the deterioration of picture quality and sound quality.

SUMMARY OF THE INVENTION

The objective of the present invention is to

solve the problems as aforesaid.
This is the replacement sheet

B R
ALK A '\l\lqi’fi



To prevent such propagation, reset values (PCM synbols which are not

DPCM encoded) are provided at the present distance. The bl ock conposed of
t he continuous data between such reset values is called line block and the
met hod to interpolate the Iine block where error was produced by the data
of the line blocks above and bel ow suchH error-containing line block is
known to be a highly effective nodifying nmethod in bringing visual

i nprovenent. In this case, the aforesaid nodification flag cf is

Another objective of the present invention is
to minimize the deterioration of dubbing data caused
by the presence of information modified by interpolation.

With such objective, there is provided an encoding
apparatus comprising:

(a) the first input means for inputting the
primary information;

(b) the second input means for inputting flag
information which indicates production or non-production
of the past gncorrectable symbol error of the aforesaid
primary information for each unit of the specified block
of information amount;

(c) error correction encoding means for forming
a parity symbol to correct the error of the primary
information input by the aforesaid first input means
and for adding said parity symbol to said primary informa-
tion; and

(d) recording means for recording the primary
information with addition of said parity symbol and
said flag information on the same recording medium.

According to the present invention, there is
also provided a decoding apparatus which reproduces
the primary information added with parity symbol for
correction of error from the recording medium on which
the first flag information indicating said primary
information and the production or non-production of
uncorrectable past symbol error as one unit of the

This g the repiacement sheet
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-12 added for each line block and error flag ef is also produced for each
line block. Fig. 4Ais the drawing to illustrate a concrete exanpl e of
conposition of nodification flag producing circuit 38 of Fig. 2.
Modification information of is at the high level ("H') for the bl ock for
whi ch retouchi ng has been nade in the_pgsL and at the low level ("L") for
the bl ock where no nodification has been nade. Error flag ef becones "H'
for the line block which contains uncorrectable synbol error and "L" for
the line block which is free fromsuch uncorrectable synbol error.
specified block of information amount is recorded,
comprising:
(a) reproducing means for reproducing said
primary information added with said parity symbol and
said flag information from said recording medium;
(b) error correcting means for correcting the
symbol error of the primary information reproduced by
said reprodﬁéing means using the parity symbol reproduced
by said repréducing means and for producing second flag
information indicating the production of uncorrectable
symbol error in said block unit; and
(c) modifying means for modifying, in said
block unit, said primary information having gone through
the said error correcting means by said first flag
information and said second flag information having
been reproduced by said reproducing means.
Other objectives and the characteristic features
of the present invention shall be made evident by the
detailed explanation of the embodiment of the present

invention in reference to the drawings to be stated

hereunder.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is the block diagram to show the composi-
tion of the encoding device of an embodiment of the
present invention;

Fig. 2 is the block diagram to show the
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As illustrated in the drawing, when either of the nodification information
of or error flag ef is "H', the output of OR gate 50 becones "H' and such
output is synchronized with each line block from expansi on decoding circuit
40 by latch 51 and it is output as nodification flag cfe. Fig. 4B(a)

i ndi cates the output of expansion decediébng circuit 40 at the nmaster side.

It is observed that error is produced at |ine block B and error flag ef has
become "H'. Fig. 4B(b) shows the output of image nodification circuit 42
at master side. Modification is done by substituting (interpolating) the

data of composition of the decoding device of an embodiment

of the present invention;

Figs. 3A - 3C are the drawings to indicate the
system composition which employs the devices or Fig.
1 and Fig. 2;

Fig. 4A is the drawing to illustrate an example
of composition of retouch flag producing circuit of
Fig. 2;

Fig. 4B is the drawing to explain the performance
of tﬁe decoding device of Fig. 2 by the retouch flag
producing circuit of Fig. 4A;

Fig. 5A is the drawing to illustrate another
example of composition of retouch flag production circuit
of Fig. 2;

Fig. 5B is the drawing to explain the performance
of the decoding device of Fig. 2 by the retouch flag
producing circuit of Fig. 5A;

Fig. 6 is the drawing to show the composigion
of dubbing system as an example of embodiment;

Fig. 7 is the drawing to show the data format
of recording and reproduction in the system of Fig. 6;

Fig. 8A is the drawing to show a concrete example
of composition'of 1 sync block of Fig. 7;

Fig. 8B is the drawing to show a concréte example
of composition of 1 frame in Fig. 7;

Fig. 8C is the drawing to show another concrete

example of composition of 1 frame in Fig. 7;

This is the replacement sheet
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line block B for the interpolation data Bl obtained by Bl = (A+C)/2 by
nodi fication flag cfe. Fig. 4B(C) shows the output of expansion decodi ng

circuit 40 at slave side. Since the error caused by encodi ng and - 13 -
decoding at the slave side is added to Bl which has been nodified at the
master side, line block B2 does not becbme equivalent to Bl. In the

conventional exanple, this B2 constitutes the output of the slave side
devi ce.

Fig. 9 is the block diagram to show the composition
of dubbing system as an example of embodiment of the
present invention;

Fig. 10 is the drawing to explain the character-
istics of mid tread type DPCM; and

Fig. 11 is a conceptual drawing to show the
propagation of the error at the uncorrectable part at

the time of dubbing when line interpolation is used.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Hereunder is explained the embodiments of the
present invention.

Fig. 1 is the block diégram to show the composi-
tion of the_éncoding device which is an embodiment of
the preseﬁt invention. Hereunder the supply source
of digital-video signal shall be called master side
and receiving unit shall be called slave side. Digital-
video signal dv to be entered into the input terminal 10
is compreséed by compression encoding circuit 12 and
impressed on the modification information addition circuit
14.

Modification information cf which indicates
whether modification had been conducted or not is supplied
by the preceding stage encoding-decoding deviceuﬁo the
modification information addition circuit 14 wvia input
terminal 16 and modification information addition circuit
14 outputs the symbol to be output by the compression

This i# the replacemam aneet
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Fig. 4B(a) shows the output of slave side:.inmage nodifica- tion circuit 42.
Modi fication flag cfe becones "H' due to the nodification information cf
transmtted fromthe naster side by line-block Bl and at the slave side

al so, interpolation of Bl = (A+C)/2 is done and thus the results obtained
becone identical to the naster sideoliput. As it is easily understood from
t he above explana- tion, according to the aforesaid exanple of enbodi nent,
even when encodi ng and decodi ng are repeated, deterioration due to

nodi fyi ng made on the way is not allowed to propagate. It is highly useful

for dUbbin%hc%gkhgn%ircuit 12 after adding such modification
information cf thereto. When the encoding circuit
indicated in Fig. 1 is used not as the slave side but
in the initial stage or when it is connected to .other
encoder type devices, modification information cf is
not supplied to the input terminal 16. In such case,
the modification information addition circuit 14 adds,
instead of modification information cf, the information
corresponding to the modification information which
has not been modified in the past. When variable long
.symbol is used as data format, it may be so arranged
that modification information cf is added only when
it is required.

The output of modification information addition
circuit 14 is fed to the error correction encoding circuit
18 and after being coupled with parity symbol for error
correction, it is modulated by modulation circuit 20,
so that it fits the transmission route and it is delivered
from the output terminal 22 to the transmission route.
Transmission -route includes, in addition to cémmunication
‘circuit, such recording media as magnetic disc, magnetic
tape, etc.

Fig. 2 is the block diagram to show the composition
of decoding device which is an embodiment of the‘present
invention. Encoding data-are input from transmission
route into the input terminal 30, demodulation circuit

32 demodulates it and error correction decoding circuit
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and transm ssion devices, etc. Fig. 5Ais the drawing to indicate another
concrete exanple of conposition of the nodification flag producing circuit
38 of Fig. 2. In the Figure, 52, 53 and 54 formthe circuit to delay the
nodi fication information cf and error flag ef for the period of 1 line. The
nmodi fication information of and error. fd ag ef of the line block being
noticed are output at the delay circuit 52 and 53. Nornmally "H' output is
obtained at OR-gate 57 as long as either of nodification information cf or
error flag ef is "H' and this OR-gate 57 function

34 detects and corrects the error symbols at the trans-
mission route. Error correction decoding circuit 34
'outputs the error-corrected data to the modification
information separation circuit 38 and outputs the
uncorrectable flag ef to the modification flag producing
circuit 38 ip response to the production of uncorrectable
data. Modification information separation circuit 36
separates.ﬁhé modification information cf added at the
master side (for example modification information addition
circuit 14) and the image aata which have been compression-
encoded and supplies the former to the modification
flag production circuit 38 and the latter to the expansion
decoding circuit 40. Expansion decoding circuit 40
decodes the compression-encoded image data and expands
its information volume.

When the encoding system is such that the results
of the first encoding and decoding are reproducible
in the second and the succeeding repetitions of encoding
and decodihg (for example the DPCM encoding system.
utilizing midtread type quantifying characteristics),
the output of expansion decoding circuit 40 of slave
device is identical with the output of expansion decoding
circuit of the master device corresponding to the said
expansion decoding circuit 40.

Modification flag production circuit 38 produces,
from the error-.flag ef of error correction circuit 34

and modification information cf given by the modification
This is the replacement sheet
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- 14 - in the sanme manner as OR-gate 50 of Fig. 4. However if the error
flag ef is "H' at either of the line block corresponding to the Iine before
and after the line- block being noticed, nodification (interpolation) of
such l'ine bl ock does not produce satisfactory nodification information,
since retouch information cf is "H'.-Wien-"H' error flag ef exists at
either of the line blocks corresponding to the line before and after the

| i ne bl ock being noticed, the output of NOR-gate

informatioh separation circuit 36, a new modification
flag cfe which represents the two flags ef and cf. Image
modification circuit 42 modifies the output of expansion
decoding circuit 40 according to the modification flag
cfe and outputs it to the output terminal 44 as the
digital-video signal dve. Modification flag cfe is
output at the output terminal 46 to the next stage
encoding déﬁ;ce as the modification information cf.

Next‘is explained an example of system composition
of the case when:- the aforesaid defice is applied to
the system composed of digital image recording and re-
pfoducing device or digital image transmission device,
in reference to Figs. 3A - 3C. Fig. 3A shows the system
composition of the case when two recording and reproducing
devices at master side and slave side are connected
and dubbing is conducted on the digital video signal.
When the modification flag cf at the master side is
recorded at the slave side and no error is produced
at the slve side, the modifying action at the master
side is reproduced and therefore as long as no error
is produced at the master side data, deterioration at
the slave side encoding is not added to the master side
modification data and thus master output and slave output
become identical. |

Fig. 3B indicates an example of the system
composition for recording the image data received from

the transmission medium on the recording and reproducing

Thiw e the ~epizcenant shest
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55 beconmes "L" and "L" is supplied to OR-gate 57 even when nodification
I nformation cf is "H' and thus nodifica- tion information of is neglected.
Latch 58 synchroni zes the output of OR-gate 57 with the respective line
bl ock given by expansion decoding circuit 40 and outputs it as nodification
flag cfe. Also in this exanple, when erypr_is produced as illustrated in
Fig. 4B, simlar processing performance. is conducted. However, in the case
of Fig. 4A, when error flag ef is detected in line block C at the slave
side, nodification nust be done by using the data of Iine block D below the
l'i ne block C and nodi f-ication )

device wherein recording and reproduction are done

without deterioration of the modified data as in the

foregoing example. Fig. 3C shows an example of system

composition of the case where the digital output of

recording and reproducing device is encoded by the trans-

mission device and delivered to the transmission route.

These are simply the examples of system composition

while the ééfual connections are of course made via

digital signal converter, etc.

Next the' modifying action by modification flag

cf is explained in concrete manner. According to the

present invention, arbitrary modifying method may be

employed depending on the encoding system and the

characteristics of transmission error but here explana-

tion shall be made taking an example of line interpolation

method for DPCM encoding. In the case of DPCM encoding,

when error is produced, it influences the decoded value

at the later stage and it propagates in line direction.

To prevent'such propagation, reset values (PCM symbols

which are not DPCM-encoded) are provided at the present

distance. The block composed of the continuous data

between such reset values is called line-+block and the

method to interpolate the line-block where error was

produced by the data of the line-+blocks above and below

such error-containing line-block is known to be a highly

effective modifying method in bringing visual improvement.

In this case, the aforesaid modification flag cf is

T g MR CROEOE BT AT
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of line block B and C nust be made fromline blocks A and D and therefore,
deterioration due to nodification becones |arge. Therefore in this exanple

of enbodinment, it is so processed as shown in Fig. 5B. In Fig. 5B(a),
error flag ef is hoisted at line-block Cto indicate that it requires
nodi fication. However, out of the = 1% = line blocks B and D, the line

block Bis already nodified in the foregoing step and therefore, the data
are B2

added for éach line-block and error flag ef is also
produced for eachlline-block.

Fig. 4A is the drawing to illustrate a concrete
example of composition of modification flag producing
circuit 38 of Fig. 2. Modification information cf is
at the high level ("H") for the block for which retouching
has been made in the past and at the low level ("L")
for the biéék where no mpdification has been made. Error
flag ef becoﬁes "H" for the line-block which contains
uncorrectable symbol error and "L" for the line-block
which is free from such uncorrectable symbol error.

As illustrated in the drawing, when either of
the modification information cf or error flag ef is
"H", the output of OR-gate 50 becomes "H" and such output
is synchronized with each line-block from expansion
decoding circuit 40 by latch 51 and it is output as
modification flag cfe.

Fig. 4B(a) indicates the output of expansion
decoding circuit 40 at the master side. It is observed
that error is produced at line-block B and error-flag
ef has become "H". Fig. 4B(b) shows the output of image
modification circuit 42 at master side. Modification
is done by substituting (interpolating) the data of
line-block B for the interpol;tion data Bl obta;ned
by Bl = (A+C)/2 by modification flag cfe. Fig. 4B(C)
shows the output of expansion decoding circuit 40 at

slave side. Since the error caused by encoding and
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f(Bl) = f[(A+C) /2] and nodification flag of is at "H' In the present
exanpl e of enbodi nent, when nodification information cf is "H' for the line
bl ock being noticed, and the error flag ef is "H'" for other |ine blocks
required for retouching of the said |line- block, the nodification
Information cf is neglected. In otherisords, as shown in Fig. 5B(b),

nodi fication information cf for line block Bis neglected and nodifica-
tion is done by using the line block B2 which has been nodified by the

mast er devi ce and encoded, decoded and nodified by the slave device and Cl1

= (B2+D)/2 A;;;g??g At the slave side is added to Bl which has

peen modified at the master side, line-block B2 does

not become equivalent to Bl. In the conventional example,
this B2 constitutes the output of the slave side device.
Fig. 4B(a) shows the output of slave side.’ image modifica-
tion circuit 42. Modification flag cfe becomes “H"

due to the modification information cf transmitted from
the mastef:éide by line-block Bl and at the slave side
also, interpdlation of Bl = (A+C)/2 is done and thus

the results obtained become identical to the master

side output.

As it is easily understood from the above explana-
tion, according to the aforesaid example of embodiment,
even when encoding and decoding are repeated, deterioration
due to modifying made on the way is not allowed to
propagate. It is highly useful for dubbing, editing
and transmission devices, etc.

Fig. 5A is the drawing to indicate another concrete
example of composition of the modification flag producing
circuit 38 of Fig. 2. In the Figure, 52, 53 and 54
form the circuit to delay the modification information
cf and error flag ef for the period of 1 line. The
modification information cf and error flag ef of the
line block-being noticed are output at the delay.éircuit
52 and 53. Normally “Hf output is obtained at OR-gate
>7 as long as either of modification information cf

Or error flag ef is "H" and this OR-gate 57 function
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as the nodification output. In this way the scope of nodification can be
made as narrow as possi ble even when error continues at master/slave. Fig.
6 shows the system conposition in the case when recorded signhals are given
di gi tal -dubbing by the digital VIR of the present exanple of enbodinent. In
Fig. 6, 300 and 400 represent the reconding and reproducing device of
digital VIR etc. The nunbers at the unit of 10 and 1 of each section show
the identical part when used in. the order of 300 and 400. First the
outline of the performance of recording- reproducing device used at digital
dubbi ng i s expl ai ned

in the same manner as OR-gate 50 of Fig. 4. However

if the error flag ef is "H" at either of the line-block

corresponding to the line before and after the line-

block being noticed, modification (interpolation) of

such line-+block does not produce satisfactory modification

information, since retouch information cf is “H".

When "H" error flag ef exists at either of the

line-blocks corresponding to the line before and after

the line-block being noticed, the output of NOR-gate

55 becomes "L" and "L" is supplied to OR~gate 57 even

when modification information cf is "H" and thus modifica-

tion information cf is neglected. Latch 58 synchronizes

the output of OR-gate 57 with the respective line-block

given by expansion decoding circuit 40 and outputs it

as modification flag cfe.

Also 'in this example, when error is produced

as illustrated in Fig. 4B, similar processing performance.

is conducted. However, in the case of Fig. 4A, when

error flag ef is detected in line-block C at the slave

side, modification must be done by using the data of

line-block D below the line-block C and modification

of line-block B and C must be made from line-blocks

A and D and therefore, deterioration due to modification

becomes large. Therefore in this example of embodiment,

it is so brocessed as shown in Fig. 5B. In Fig. 5B(a),

error flag ef is hoisted at line-block C to indicate

that it requires modification. However, out of the
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usi ng the exanpl e of recordi ng-reproduci ng devi ce 300. -16- Aural signal
and i mage signal are respectively input into voice input termnal 301 and

i mage i nput termnal 302 and converted into digital signals by A/D
converter 303 and 304. Tine axis of thus converted imge signals and aural
signals are converted and nulti- plexgd for tine axis and via the switch
307, they are supplied to the error correction encoding circuit 308

line.blockg B and D, the line-block B is already modified
in the foregoing step and therefore, the data are B2

_ f£(Bl) = £[(A+C)/2] and modification flag cf is at

"H".

In the present example of embodiment, when
modification.information cf is "H" for the line-block
being noticed, and the error flag ef is "H" for other
line-blocks ‘required for retouching of the said line-
block, the modification information cf is neglected.

In other words, as shown in Fig. 5B(b), modification
information cf for line-block B is neglected and modifica-
tion is done by using the line-block B2 which has been
modified by the master device and encoded, decoded and
modified by the slave device and CIL = (B2+D)/2 is used

as the modification output. In this way the scope of
modification can be made as narrow as possible even

when error continues at master/slave.

Fig. 6 shows the system composition in the case
when recorded signals are given_digital~dubbing by the
digital VTR -of the present example of embodiment.

In Fig. 6, 300 and 400 represent the recording
and reproducing device of digital VIR, etc. The numbers
at the unit of 10 and 1 of each section show the identical
Part when used in the order of 300 and 400.

First the outline of the performance of recording-
Teproducing device used at digital dubbing is explained

uUsing the. example of recording-reproducing device 300.
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(hereinafter described as ECC encoding circuit). At this circuit 308,
parity bit for correction of error is added to such nultiplex signal to
produce the data to be recorded. For reproduction of recorded digital data,
it is the general practice to do error correction- encoding for correction
of error produced at the tine of reproggction of recorded data. Thus
produced digital recorded data are input into recording circuit 309 and

t hereby recorded on the nedium At reproduction side, the digital data
havi ng been reproduced fromthe nmedi um by reproduction circuit

Aural signal and image signal are respectively
input into voice input terminal 301 and image input
terminal 302 and converted into digital signals by A/D
converter 303 and 304. Time axis of thus converted
image signals and aural signalé are converted and multi-
plexed for time axis and via the switch 307, they are
supplied to the error correction encoding circuit 308
(hereinafter described as ECC eﬁcoding circuit). At
this circuit 308, parity bit for correction of error
is added to such-multiplex signal to produce the data
to be recorded. For reproduction of recorded digital
data, it is the general practice to do error correction-
encoding for correction of error produced at the time
of reproduction of recorded data.

Thus produced digital recorded data are input
into recording circuit 309 and thereby recorded on the
medium.

At reproduction side, the digital data having
been reproduced from the medium by reproduction circuit
310 are corrected of the error having been produced
at reproduction at the error correction decoding circuit
(hereinafter called ECC decoding circuit) 311 as far
as possiﬁle. ECC decoding circuit 311 outputs the digital
data and interpolation flag (modification flag) éf through
with error correction and these output signals are entered
into interpolation circuit 312 and the uncorrectable

data are interpolated and modified by the publicly known
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310 are corrected of the error having been produced at reproduction at the
error correction decoding circuit (hereinafter called ECC decoding circuit)
311 as far as possible. ECC decoding circuit 311 outputs the digital data
and interpolation flag (nodification flag) ef through with error correction
and these output signals are entered ini$ Lnterpolation circuit 312 and the
Egc?rrectable data are interpolated and nodified by the publicly known -

method (for example by the average value of preceding

and succeeding data) according to the modification flag

ef having been produced in response to the data which

could not be corrected at the ECC decoding circuit 311.

The outputs signal of interpolation circuit 312 are

divided into voice data and image data at the sepafation

circuit 313 and they are respectively converted into

analogue déﬁa at A/D converter 314 and 315 and output

at output tefminal 316 and 317.

This recording-reproducing device is additionally
provided with the digital input terminal 306 which is
connected to ECC encoding circuit 308 in exchange for
the multiplexing circuit 305 wvia switch 307 in order
to execute digital dubbing and thé digital data output
terminal 318 which is connected to the output end of
interpolation circuit 312.

In Fig. 6, at the time of digital dubbing, digital
data is output from the digital data ocutput terminal
318 of the.recording and reproducing device to be input
to a digital-data input terminal 406 of the recordinag.
and reproducing device 400. At this time, in the record-
ing and reproducing device 400, a switch 407 selects
the digital data input terminal 406 and digital data
input to the terminal 406 is ECC-encoded and tﬂén recorded.

In this manner, the recording signal can be dubbed as

digital data without conversion into an analog signal.

Fig. f shows an example of a recording format
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met hod (for exanple by the average val ue of preceding and succeedi ng data)
according to the nodification flag ef having been produced in response to
the data which could not be corrected at the ECC decoding circuit 311. The
outputs signal of interpolation circuit 312 are divided into voice data and
i mge data at the separation circuit 3B -and they are respectively
converted into anal ogue data at A/ D converter 314 and 315 and out put at
output term nal 316 and 317. This recording-reproduci ng device is
additionally provided with the digital input term nal 306 which is

connect ed t o, FQG, eaeodi nge ofy oyl £, 308,10 XGM2N08 {8%oraing and

reproducing apparatus of embodiments of the present
invention. The one frame comprises a plurality of sync
blocks each of which include image data and audio data.
"y" denctes a region of the image data, "A" denotes
a audio data.region and "P" denotes a parity bit region.

Due to the difference between sampling rates
of the im&éé'and audio data, in the audio data which
have less information amount than that of the image
data, a fraction portion in which there is no data to
be recorded may exist in practice.

The present embodiment pays attention to the
presence of such fragmentary part and records at such
part the data retouch information cf corresponding to
the retouch flag cf used in the interpolation circuit
312.

The example of Fig. 7 assumes that such fragmentary
part where no voice data are recorded as aforesaid are
present for the amount equivalent to n sync block and
here, the modification information cf used for the
aforesaid dubbing are entered at such part instead of
voice data.

In this way the modification information cf
before the aforesaid dubbing is added to the dubging
data without providing an area in which the interpolation
flag, in the recording format, that is, without increase

of redundancy.
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the multiplexing circuit 305 via switch 307 in order to execute digital
dubbing and the digital data output term nal 318 which is connected to the
output end of interpolation circuit 312. In Fig. 6, at the tine of digital
dubbing, digital data is output fromthe digital data output term nal 318
of the recording and reproducing dewv g& t-0 be input to a digital data input
termnal 406 of the recording. and reproduci ng device 400. At this tinme, in
the record- ing and reproduci ng device 400, a switch 407 selects the
digital data input termnal 406 and digital data input to the term nal 406

i s ECC-en n hen
I's ECC-encoded a(jéeé% {ng£g?d8A, explanation is made citing

concrete values. In this example, the format at the
‘time of recording of high vision signals after compres-
sion—encéding is explained.
High vision signal is sampled by brightness
signal 48.6 MHZ and color difference signal 16.2 MHZ
and through sub-sampling, DPCM encoding, pigment line
gequentiaiiéing etc, data volume is condensed to
105,8184 Mbpé, On the other hand, voice data are
sampled by 48 KHZ, quantized by 16 bit and recorded
in 4 channels to become the data of 3.072 Mbps.
When these data are punctuated for one frame
and one éync block is composed of 1/3 line of image
data (V), 4 channel 1 sample of voice data (A) and parity
15 bit (P), the sync block composition'as shown in Fig.
8A is obtained. Oné frame is composed of 3105 sync
blocks of Fig. 8A as shown in Fig. 8B. At this time,
the amount of data recorded on the voice data area as
- the voice data is the amount of those having 12800
symbols '{1 symbol = 8 bit) per frame and out of the
24840 symbols (8 x 3 x 1035) corresponding to voice
data area per frame, 12040 symbols (24840-12800) are
the fragmentary part where data are not actually recorded.
On the other hand, interpolation flag (ﬁbdifica—
25 tion informaton) (F) at the time of dubbing only indicates
if there remains error in one sync block composing the
errox correction symbol (which corresponds to 1
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In this manner, the recording signal can be dubbed as digital data w thout

conversion into an analog signal. Fig. 7 shows an exanple of a recording

f or mat of one franme of TV signal applied to a recordi ng and reproduci ng

apparatus of enbodi nents of the present invention. The one franme conprises

a plurality of sync bl ocks each of whi2®h +nclude i nage data and audi o dat a.
"V' denotes a region of the inage data, "A" denotes a audio data regi on and
"P" denotes a parity bit region.

line.blocg as aforesaid), and therefore one bit is
required for one sync block. At this time, for one
frame, it is enough if there exists recording area for
3105 bit = 388,125 symbols for interpolation flag
(retouch information cf) at the time of dubbing and
therefore it.fits well into the aforesaid fragmentary
part where no voice data is recorded.

Wﬁéﬁierror correction potential is raised and
error correcéion symbol is made into double symbol as
shown in Fig. 8C,; it requires only such additipnal area
that will accept the entry of interpolation flag
(modification information cf) at dubbing of 2550 symbols
(150 x 3 x 5), i.e., 2250 bit = 281.25 symbols. 1In
this case, the required recording area is only 669.375
symbols (388.125 + 281.25) even when interpolation flag
in transversal direction and longitudinal direction
are summed and it fits sufficiently into the fragmentary
section of the aforesaid voice data.

As aforesaid, at the interpolation circuit 312
of VIR &t reproduction side, the interpolation flag
(modification information cf) at dubbing can be inserted
into the dubbing data without providing a special record-
ing area and at thé interpolation circuit 412 at
reproducing system of VTR on recording side, duEbing
data are interpolated utilizing the flag (modification
information cf) at the time of dubbing and thus deteriora-
tion of Picture quality and sound quality of reproduced
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Due to the difference between sanpling rates of the inage and audi o dat a,
in the audio data which have less infornmation anount than that of the inmage
data, a fraction portion in which there is no data to be recorded may exi st
in practice. The present enbodi ment pays attention to the presence of such
fragmentary part and records at such~pétt-the data retouch information cf
corresponding to the retouch flag cf used in the interpolation circuit 312.
The exanple of Fig. 7 assunes that such fragnmentary part where no voice
data are recorded as aforesaid are

signals can be minimized.

To be more concrete, as illustrated in Figq.
‘4, at the recording side interpolation circuit 412,
when the data which could not be corrected at reproduc~
tion of dubbing data is.interpolated according to the
new interpolation flag ef, for example when interpolation
is made by the peripheral pixel data, the interpolation
flag (modification information cf) at the time of dubbing
of such periﬁheral pixel is checked and if pixel which
had been interpolated at dubbing exists at the periphery,
such pixel is not used for interpolation, thus enabling
to do interpolation by the more accurate pixel and reduce
deterioration of picture quality or soqnd quality.

Fig. 9 illustrates the dubbing system of another
example of embodiment of the present invenjtion, wherein
primary reproducing VIR and secondary recording VTR
are both digital VTR with identical construction.

First their performances at ordinary recording
and reproducing time are explained. |

‘At normal recording time, analogue image signals
are entered at input terminal 110, sampled by the sampling
clock with frequency more than twice of their maximum
frequency, converted into 8 bit digital signals by the
analogue/digital (A/D) conversion circuit 111 and entered
into the compression (high efficiency) encoding circuit
112. At this circuit 112, input signals are given

co 3 X . .
mpression encoding wherein a representative value
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present for the anount equivalent to n sync block and here, the

nodi fication information cf used for the aforesaid dubbing are entered at
such part instead of voice data. In this way the nodification information
cf before the aforesaid dubbing is added to the dubbing data w thout
providing an area in which the interpghation flag, in the recording format,
that is, without increase of redundancy.

(specific Aata) not used for the value taken by the
processing symbol unit (in this case 8 bit 0 - 255)
exists just like for example the midtread type DPCM
having the characteristics as shown in Fig. 10 and this
encoded signal is entered into the error correction
encoding circuit 114 wvia switch 113. Switch 113 is
connected to terminal 102 except when it is connected
to dubbinézipput terminal 101 for being used as the
photographiné.(recording) side VTR at dubbing.

At the error correction encoding circuit 114,
input signals receive error correction encoding hav;ng
the correction ability matching the exror rate of magnetic
conversion system. For example, Read-Solomon double
encoding may be made. -~

The output signal from errxor correction éncoding
circuit 114 is modulated by modulation circuit 115 so
that it suits the transmission route and via the wide
band recording amplifier which enables high speed digital
recording and magnetic head 116, it is recorde& on the
magnetic-tape 117.

At the normal reproduction time, the digital
signals recorded on the magnetic tape 117 are reproduced
by wide band reproduction amplifier and magnetic head
1le, demoaulated by demodulation circuit 118 andrwritten
into the main memoxry 119. Simultaneously the demodulated
data are input into the error correction decoding circuit
120 angq there syndrome calculation and error correction
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- 19 - Next in Fig. 8A, explanation is made citing concrete values. In this
exanple, the format at the tine of recording of high vision signals after
conpres- sion-encoding is explained. H gh vision signal is sanpled by

bri ght ness signal 48.6 MHZ and col or difference signal 16.2 MHZ and t hrough
sub-sanpl i ng, DPCM encodi ng, pignent- lpi3ne. sequentializing etc, data vol une
I s condensed to 105, 8184 Mops. On the other hand, voice data are sanpled by
48 KHZ, quantized by 16 bit and recorded in 4 channels to becone the data
of 3.072 Mops.

encoding and decoding calculation are conducted for

each encoding block. When correction is judged to be
possible at the said circuit 120, the reproduction data
stored in the memory 119 are corrected and if correction
is judged to be impossible, a flag information indicating
that uncorreqtable symbol is contained is entered in

the interpolation flag memory 121. The unit 127 is

the contréi;gnit to control writing and reading of the
flag for theiiq;erpolation flag memory 121.

The data- which have been duly corrected are
read out of the memory 119 and entered into the flag
judging circuit 122.

At the flag judging circuit 122, the code which
is not used for compression encoding of the input signal
is detected and if it is detected, flag information
is entered at the address of interpolation flag memory
121 which corresponds to such data. Thereafter at the
compression (high efficiency) decoding circuit 124,

. compression encoding signal such as DPCM is decoded
and input into the interpolation circuit 125. At inter-~
polation circuit 125, the image data coming from
compression decoding circuit 124 are compared with the
contents of interpolation flag memory 121 and when
interpolation flag is recognized, image data aréugiven
Such processing as line interpolation.. The output signal
of interpolation circuit 125 is converted into analogue

image signal synchronizing with the sampling clock at
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When these data are punctuated for one franme and one sync bl ock is conposed
of 1/3 line of image data (V), 4 channel 1 sanple of voice data (A) and
parity 15 bit (P), the sync bl ock conposition as shown in Fig. 8Ais
obtained. One frame is conposed of 3105 sync bl ocks of Fig. 8A as shown in
Fig. 8B. At this time, the amount of “ddfa-recorded on the voice data area
as the voice data is the anount of those having 12800 synbols (I synbol = 8
bit) per frame and out of the 24840 synbols (8 x 3 x 1035) corresponding to
voi ce data area per frame, 12040 synbols (24840-12800) are the fragnentary

part where qﬂkﬁdﬁ@%tﬁﬁyd%gfaﬁdé/(ﬁ%ﬁycggkversion circuit 126 and

output at the output terminal 127.
Next the performance at dubbing time is explained.
At the primary VTR, the line or symbol which
has been judged uncorrectable as for the output signal
of demodulating circuit 118 are substituted for the
specific code (data) which is not used at compression
encoding Sflﬁhe error correction décdding circuit 120.
Such specifié:code Eﬁnctions as the interpolation flag
to be transmiﬁted at dubbing. Flag judging circuit
122 performs flag detection as in the case of ordinary
reproducing and enters the flag information into the
interpolation flag memory. Image data passes through
the said circuit 122 as they are. Output side dubbing
terminal 123 of flag judging circuit 122 inputs the
8 bit image data and clock having passed through the
flag judgment circuit 122 into the secondary VTR terminal
101 via flat cable.
At:secondary VTR, switch 113' is connected to
the dubbing input terminal 101' to input the signal
from primary VTR. The signals having been input into
the input terminal 201' receive error correction encoding,
modulation and recording as in the case of ordinary
Yecording. |
By the aforesaid dubbing operation, at reproduction
©f the tape recorded by the secondary VTR, the interpola-

tion flag caused by the error of electromagnetic
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On the other hand, interpolation flag (nodifica- 25 tion informaton) (F) at
the time of dubbing only indicates if there remains error in one sync bl ock
conposing the error correction synmbol (which corresponds to 1 - 20 -
line bl ock as aforesaid), and therefore one bit is required for one sync

bl ock. At this time, for one frane, it js enough if there exists recording
area for 3105 bit = 388, 125 synbol s for?3 nt erpol ation flag

conversion system of secondary VTR and the interpolation
flag caused by the error of primary VTR which is detected
by the flag judging circuit 122' are both entered into
the interpolation flag memory 121' and the same inter-
polation processing is given to them at the interpolation
circuit 121'1 It is of course easy also to differentiate
the said two interpolation flags and give appropriate
interpolaéiéﬁ processing to each of them separately.

| Accofding to the present invention, the only
modification of the hardware of the ordinary VTR is
the change of input terminal (13, 13', 23, 23') for
digital dubbing, the memory {21, 21') working as the
8 bit comparator for flag judgment and the control unit
(27, 27') for writing and reading of flag, thus the
scale of addition of hardware being extremely small
and the basic timing system and sequence at recording
and reproduction being exactly same as those of the

ordinary performance.
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(retouch information cf) at the tinme of dubbing and therefore it fits well
into the aforesaid fragnentary part where no voice data is recorded. \Wen
error correction potential is raised and error correction synbol is nmade
i nto doubl e synbol as shown in Fig. 8C, it requires only such additional
area that will accept the entry of +ngérpolation flag (fRdsdbeRt BRRReplaced
I nformation cf) at dubbing of 2550 synbols (150 x 3 x 5), t =
281. 25 synbols. In this case, the required recording arewmm!wﬁmﬂiﬂ 375
synbol s (388.125 + 281.25) even when interpolation flag
direction and IM%ngi tudi nal direction

CLAIMS:

CLALMS:

1. An encoding apparatus, comprising:

(a) the first input means for inputting the
primary information;

(b) the second input means for inputting
flag information which indicates production of non-
production of the past uncorrectable symbol error of
the aforesaid primary information for each unit of the
specified block of information amount;

(c) error correction encoding means for forming
a parity symbol to correct the error of the primary
information input by the aforesaid first input means
and for adding said parity symbol to said primary informa-
tion; and

(d) recording means for recording the primary
information with addition of said parity symbol and

said flag information on the same recording medium.

2. An apparatus according to claim 1, wherein
said error correction encoding means contains the
multiplex circuit which multiplexes said primary informa-
tion and said flag information and outputs multiplex
Circuit, forms parity symbol to correct the error of
said multiplex information and adds said parity éymbol

to said multiplex information.

3. An apparatus according to claim 2, wherein

T i ag A BNE O

s e

PV



are summed and it fits sufficiently into the fragnentary section of the

af oresaid voice data. As aforesaid, at the interpolation circuit 312 of VTR
at reproduction side, the |nterpolat|o flag (nodifi cat iThis Sheef dasiBedn Replacd

at dubbing can be inserted into the dubbing data w thout

special record- ing area and at the Tn#érpolation circuit

r epr oduci ng system of VIR on recordi ng side, dubbing data are I nterpolated
utilizing the flag (nodification information cf) at the tine of dubbing and
thus deteriora- tion of picture quality and sound quality of reproduced

said primary information contains video

information and audio information and said multiplex
‘circuit selectively multiplexes the specified amount
of said audio information and the specified amount of
said flag information on the specified amount of said

video information.

4. An apparatus according to claim 1, wherein
said primary .information is composed of a group of
symbols of the specified bit which do not become the
specific symbol pattern and said flag information
recorded by said recording means is provided by making
said primary information where uncorrectable symbol
error has been produced in the past a specific symbol

pattern.

5. Decoding apparatus which reproduces the priﬁary

information added with parity symbol for correction
of error from the recording ﬁedium on which the first
flag information indicating said primary information.
and the production or non-production of uncorrectable
past symbol error as one unit of the specified block
of information amount is recorded,-comprising:

(a) reproducing means for reproduciné said
primary information added with said parity symbol and
said flag information from said recording medium;

{(p) error correcting means for correcting
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- 21 - signals can be mnimzed. To be nore concrete, as illustrated in
Fig. 4, at the recording side interpolation circuit 412, mhen the data

whi ch coul d not be corrected at reproduc- tion of dubbi

i nterpol ated according to the new interpolation flag ef
I nterpolation is made by the peripheral 28 xel data, the
(nodification information cf) at the tinme of dubbing of
pi xel is checked and if pixel which

as lBeen Repla ed
Iag

the symbol error of the primary information reproduced
py said reproducing means using the parity symbol
reproduced by said reproducing means and for producing
gecond flag information indicating the production of
uncorrectable symbol error in said block unit; and

(c) modifying means for modifying, 'in said
block unit, said primary information having gone through
the said error correcting means by said first flag
information and said second flag information having

been reproduced by said reproducing means.

6. An apparatus according to claim 5, wherein
said retouching means contain the logic sum means to
take the logic sum of the said first flag information
and said second information and decide whether said
retouching should be done or not according to the output

of said logic sum.

7. An apparatus according to claim 6, wherein
said retouching means decide whether or not said retouch-
ing should be done or not for either of the plural
number of blocks required for such retouching, as for
the block wherein said first flag information indicates
the production of the past symbol error and whén the
second flag information indicates the production of
symbol error, makes said decision only responding to

the second flag.
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had been interpol ated at dubbing exists at the periphery, such pixel is not
used for interpolation, thus enabling to do interpolation by the nore
accurate pixel and reduce deterioration of picture qualThisyhetHs BenkReplaced
quality. Fig. 9 illustrates the dubbing system of anothe

enbodi nent of the present invenjtion,~ rein primary re and
secondary recording VIR are both digital VIR w th identical construction.
First their performances at ordinary recording and reproducing time are
expl ai ned. At normal recording tinme, anal ogue inage signals are entered at

input termnal 119, sagpl glpbyats 888BLEPHg to claim 5, wherein

¢ne multiplex information which multiplexes said first
‘f1ag information and said primary information are recorded
on said recording medium and said modifying means

contain the separation circuit to separate said first

flag information from the multiplex information reproduced

by said reproducing means.

9. An apparatus according to claim 8, wherein
said primary information is composed of the symbol group
of specified bid which does not become a symbol pattern,
said first flag information recorded on said recording
medium is provided by makiné said primary information
in which the uncorrectable symbol error was produced,

a specific symbol pattern and said separation circuit
contains the pattern. to detect said specific symbol

pattern.

10. & decoding apparatus to reproduce the primary
information -added with prity symbol for error correction
from the recording medium on which said primary informa-
tion is recorded, comprising:

(a) reproducing means for reproducing primary
information added with said parity symbol from ‘said
recording medium;

(b) error correcting means for correcting

the symbol error of the primary information reproduced
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clock with frequency nore than twi ce of their maxi numfrequency, converted
into 8 bit digital signals by the analogue/digital (A/D) conversion circuit
111 and entgEggwhqhQB&hecﬁﬁapression (high efficiency) encoding circuit 112

At this circu signals are given conpression encodi ng wherein a
repr esent atil%‘ I ‘ 2 - (speciéioc data) not used for the val ue taken
by the proces it (in this“case 8 bit 0 - 255)

py said reproducing means using the parity symbol
reproduced by said reproducing means and for generating

a flag which indicates the production of uncorrectable
syﬁbol error in one unit of block of specified information
amount.

(c) modifying means for modifying, in the
said block unit, said primary information which has
gone throggﬁ said error correction means using said
flag; and .

(d) output means for outputting modification
information corresponding to said primary information
having gone through said retouching means and said flag.

11. An apparagas according to claim 10, wherein
flag information indicating p;oduction or non-production
of uncorrectable past symbol error of said primary
information together with said primary information in
one unit of block is recorded on said recording medium
and said fetouching means decides whether or not retouch-
ing should be done using said flag information reproduced
by said reproducing means and the flag having been

generated by said error correction means.

12. An apparatus according to claim 11, wherein
said output means form said modification information

according to said flag information and said flag.

A
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exists just like for exanple the mdtread type DPCM having the

characterlstlcs as shown, | kepib@ 10 and this encoded signal is entered into
the error corréé ' Ei circuit 114 via switch 113. Switch 113 is

connected to ter pt when it is connected to dubbing input
termnal 101 for t he phoBagraphi ng. (recording) side VIR at
dubbi ng. At the error correction encoding circuit 114, input signals
receive error correction encoding having the correction ability matching
the error rate of magnetic conversion system For exanple, Read- Sol onon

doubl e encodi ng H8y bﬁnm@%ﬁaratus according to claim 10, wherein

sald output means have the multiplexing means to multiplex
‘the said primary information having gone through said
modifying means and said modification information and
outputs the information multiplexed by said multiplexing

neans.

14. Dubbing system comprising:

(3) reproducing means for reproducing primary
information added with the parity symbol for errxor
correction from the recording medium on which said
primary information is recorded, comprising:

(a) reproducing means for reproducing primary
information added wiﬁh said parity symbol from said
recording ﬁedium;

(b) error correcting means for correcting
the symbol error of the primary informafion reproduced
by the said reproducing means using parity symbol
reproduced by the said reproducing means and for producing
a flag which indicates the production of uncorrectable
symbol error in one unit of the block of specified
information amount; and

(c) output means for outputting modification
information corresponding to the said primary information
having gone through said error correction means and
said fiag; and

(B) recording device, comprising:

Thiz i3 1's reciaceciant sheet
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The out put signal fromerror correction encoding circuit 114 is nodul ated
by nmodul ation circuit 115 so that it suits the transm’r§ I on. I qut d via

a
the wi de band recording anplifier which enabl es high sh[ﬁﬁﬁﬂ £ ﬁﬂ eﬁiced
117.

recordi ng and magnetic head 116, it is_reﬁczor_ded on the

At the normal reproduction tinme, the digital signals r

magnetic tape 117 are reproduced by w de band reproduction anplifier and
magneti ¢ head 116, denodul ated by denodul ation circuit 118 and witten into
the main nmenory 119. Sinultaneously the denodul ated data are input into the
error correction decodi nga¢irghptit means for inputting said primary

information and said retouch information output by said
reproducing device;

{b) error correction encoding means for
forming the parity symbol for correction of primary
information input by the said first input means and
for adding said parity symbols to said primary informa-
tion; and

(c}) recording means for recording the primary
information added with the said parity symbol and said

modification information on the same recording medium.

15. A system according't6 claim 14, wherein said
reproducing device contains the modifying means to modify
said primary information having gone through said error
correction means in said block unit using said flag
and outputs said primary information having gone through

the said modifying means.

167 A system according to claim 14, wherein said
output means is provided with the multiplexing means
to multiplex said primary information h;ving gone through
said correcting means and said modifying means and thus
form muiﬁiplex information and output said multiplex
information, said input means containing the séparation
means to input said multiplex information and’éeparate
said modification information from said multiplex

information.
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120 and there syndrone cal cul ation and error correction - 23 - encoding
and decodi ng cal epl.atls @Pn®eslacednduct ed for each encoding bl ock. When

correction is jS ssible at the said circuit 120, the
reproduction daﬂ mgﬁ
I's judged to be )

he menmory 119 are corrected and if correction
a flag i nfo??mation indicating that

uncorrectable synbol is contained is entered in the interpolation flag

menory 121. The unit 127 is

17. A system according to claim 16, wherein said
primary information is composed of specified bits of
‘the symbol group which does not become a specific symbol
pattern and said output means makes, as said modification
information, said primary informatiqn where uncorrectable
symbol error héd been produced in the past a specific

symbol pattern according to said flag.

18. A system according to claim 14, wherein said
recording device further includes the reproduction means
to reproduce the primary\ihformation added with said
parity symbol.and said modification information from
said recording medium,

the second error correcting means for correcting
the symbol error of the primary information reproduced
by said reproducing meéns using the parity symbol
reproduced by said reproducing means and for produciﬁg
a second flag which indicates the production of uncor-
rectable symbol error in said block unit, and modifying
means for modifying said primary information having.
gone through said error correction means in the aforesaid
block units using said modification information and
said second flag reproduced by the said reproduction

nmeans.

19. A system according to claim 18, wherein said
modifying means contain the logic sum means which takes

This is the replacememn sheet
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the control unit to control witing and reading of the flag for the
interpolation flag nenory 121. The data whi ch have been duIy corrected are

read out of the nmenory 119 and entered into the flag temgmyﬁke
At the flag judging circuit 122, the code which is not u S|on
encoding of the input signal is detected and if it is de @m
information is entered at the address q{ dinterpolation flag nenor

whi ch corresponds to such data. Thereaft éF at the conpression (high

efficiency) decoding circuit 124, conpression encoding signal such as DPCM
i s decoded

the logic sum of said modification information and said
second flag and decides whether or not the modification
should be done according to the output of said logic

sum means.

20. Use in encocding or decoding apparatus of input
means or error correcting means responsive to flag
information-that indicates for a primary information

stream an uncorrectable symbol error in a region thereof.
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and input into the interpolation circuit 125. At inter- polation circuit
125, the imge data com ng from conpression decoding circuit 124 are
conpared with the contents of interpolation flag nenory 121 and when
interpolation flag is recogni zed, inage data are given such processing as
i ne interpolation. The output signal_of interpolation circuit 125 is
converted into anal ogue i nage signal %?nﬁhronizing with the sanpling clock
at - 24 -

ABSTRACT

ENCODING DEVICE AND DECODING DEVICE SUITABLE
FOR DUBBING

For the cases where recording medium recorded

at slave side apparatus is reproduced it has been made
possible to do identical modification processing to

that conducted at master side apparatus, by reproducing,
at master s;de apparatus, the primary information added
with parity symbol for error correction from the recording
medium on which the primary information is recorded,
correcting the symbol error of primary information
reproduced at the reproducing means using the reproduced
parity symbol, producing the fiag which indicates the
éroduction of uncorrectable symbol error in one unit

of the block of specified information amount and thus
outputting the modification information corresponding

to the primary information and the flag and forming,

at slave side, the parity symbol for correction of error
of primary information output at the master side apparatus
and recording the primary information added with parity
symbol and modification information on the same recording
medium. It has also become possible to conduct satis-~

factory modification processing when the symbol error

is produced.

FIGURE 1
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the digital/anal ogue (D/A) conversion circuit 126 and out put at the out put
termnal 127. Next the perfornmance at dubbing tinme is explained. At the
primary VIR, the line or synbol which has been judged uncorrectable as for
t he out put signal of denodulating circuit 118 are substituted for the
specific code (data), which is not used at- conpression encodi ng by the
error correction decoding circuit 120. Sluch specific code functions as the
interpolation flag to be transmtted at dubbing. Flag judging circuit 122
perforns flag detection as in the case of ordinary reproduci ng and enters

the flag information into the d?«d' 0
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| mrage data passes through the said circuit 122

I nterpol ation flag nmenory.
123 of flag judging circuit 122

as they are. Qutput side dubbing term nal

inputs the 8 bit inmage data and cl ock havi ng passed through the flag

judgment circuit 122 into the secondary VIR term nal 101 via flat cable. At
101"

secondary VIR, switch 113" is connected to the dubbing input term nal
to input the signal fromprimary VIR The signals having been input into
rection encoding,' nodul ati on and

the input term nal 201" receive error c
recording as in the case of ordinary retording.
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By the aforesaid dubbi ng operation, at reproduction O the tape recorded by
the secondary VIR, the interpola- tion flag caused by the error of

el ectromagnetic - 25 - conversion system of secondary VIR and the
interpol ation flag caused by the error of primary VIR which is detected by
the flag judging circuit 122' are both gntered into the interpolation flag
menory 121' and the sane inter- polatioR processing is given to themat the

i nt erpol ati on
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circuit 121'. It is of course easy also to differentiate the said two
interpol ation flags and gi ve appropriate interpolation processing to each
of them separately. According to the present invention, the only

nodi fication of the hardware of the ordinary VIR is the change of input
termnal (13, 13", 23, 23") for digital dubbing, the nenory (21, 21')
working as the 8 bit conmparator for flag judgnent and the control unit (27,
27') for witing and readi ng of flag,‘khus the scal e of addition of

har dwar e being extrenely snmall and the basic timng systemand sequence at
recordi ng and reproduction being exactly sane as those of the
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(a)

data together with check synbols froma recordi ng medi um

error correcting nmeans for correcting errors

A dubbi ng system conpri si ng:
r epr oduci ng

r epr oduci ng neans for

(i)

CLAI MS 1.

- 26-

a reproduci ng devi ce conpri sing:

primary digital

(i)

ordi nary performance.
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in the reproduced primary digital data using the reproduced check synbol s
and for producing a flag to indicate occurrence of an uncorrectable error
in a block of a predeterm ned nunber of synbols; (iii) dubbing output neans
for outputting the reproduced error corrected primary digital data, as
dubbi ng data; (b) a recording device conprising: (i) dubbing input neans
for receiving the dubbi ng data out put t he dubbi ng out put neans of said
reproduci ng device; (ii) error correctihg encodi ng neans for
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generating new check synbols to assist correcion of errors in subsequent
reproduction of the received dubbing data; and (iii) recordi ng neans for
recordi ng the dubbing data onto a recordi ng nedium characterized in that:
t he dubbi ng data sent fromthe dubbing output neans of said reproducing
device to the dubbing input neans of said recording device also conprises
flag i nformati on produced by the error correction neans of the reproducing
devi ce, and 27

F1G, 8A
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the recording nmeans of said recording device records said dubbing date,

i ncluding said flag information in conbination wth new check synbol s
generated by the error encodi ng neans of said recording device. 2. A
dubbi ng system according to claim1, wherein said reproducing device
further includes concealing neans for concealing by the block uncorrectable
errors in said error corrected primary digital data and said dubbing out put
means outputs the error corrected andgerror concealed primry digital data.
3. A dubbi ng system according to claim2 wherein the concealing neans of
t he reproducing device is responsive
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both to said flag indicating an error uncorrectable by said error
correcting neans and to the flag information reproduced by said reproducing
nmeans, the flag information indicating where the recordi ng being reproduced
contains a previously uncorrected error. 4. A dubbi ng system according to
claim2 or 3 wherein, for normal reproduction, said reproduction device
further conprises normal reproductiongputput means for outputting the error
corrected and error concealed primary digital data. 5. A dubbi ng system
according to any preceding claim wherein said dubbing output neans

i ncl udes neans for

FIG 8C
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conbining the error corrected primary digital data and the flag information
before outputting the dubbing data primary information. 6. A dubbi ng
system according to claimb5, wherein the - 28 - primary digital data

i ncl udes synbol s each of a predeterm ned nunber of bits which never have a
specified bit pattern and said flag information consists of an output of

that specified bit pattern when an uncd( ectable error
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has occurred. 7. A dubbing system according to any preceding claim
wherein said recording device conprises: reproducing nmeans for reproducing
the information recorded on the recordi ng nmedium error correction neans
for correcting an error in the information reproduced by said reproducing
means and for producing a further flag indicative of a new occurrence of an
uncorrectable error in a block of sy | s; and conceal i ng neans for
concealing errors in the error corrected information in accordance with the

flag i nformation repqugefd by said reprfgucing means and t he
=
N 0 ]|
-~ | oCQ Qo ~ Py
\1 O S O
= ol )
|
) 2 o > o .
T o | 2 & N -
- =9 Q — O - .
\ B2l V=2 -2 = -
o g e ? N
QX O Ox O
! o oo -l = )
oz row O>
- o ! woa __QO: N
O - 22 8
~ P O o S
QA O < = UJ@
< | 0o = -
\ nz| Nlo9 2L
UJ—" N <o -~
' rg | | Jw 0
0O N o -
=90 .
oLl
ol
. =
315
) - U)CD
=
T o
. <8
o w
0 84
NG _
—_— 0
‘ o <
LL - I 9
\| X =
< —
L
=
. — %0
SRS o <
N 3 ‘ >
9 : N \"J: Time g W8 :'m,f;.am'aeﬁaelﬂ algss

KL ol



further flag. 8. A dubbi ng system according to claim7, wherein said
conceal i g neans includes | ogic sum neans which provides |ogic sumof said
flag information and said further flag and deci des whet her or not the
conceal ment should be performed in accordance with the output of said logic
sum neans. 9. A dubbing system according to any of clains 1 to 8, the
reproduci ng and recordi ng device being a video tape player and recorder,
respectively. 10. A reproduci ng dey'ce conpri sing: reproduci ng nmeans for
reproducing primary digital data togeTher with check synbols froma
recordi ng nmedi um
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error correcting neans for correcting errors in - 29 - the reproduced
primary digital data using the reproduced check synbols and for producing a
flag to indicate occurrence of an uncorrectable error in a block of a
predet er mi ned nunber of synbols; and dubbi ng output neans for outputting
the reproduced error corrected primary digital data, as dubbing data;
wherei n the dubbing data sent fromthe dubbing

13
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out put .means al so conprises flag informati on produced by the error¥#stsée. ms
correction neans. 11. A recordi ng device conprising: dubbing input-eans
for receiving the dubbing data output by the dubbi ng output nmeans of the
reproduci ng devi ce of said suitabl e dubbing apparat us; rror correctlng

encodi ng neans for generating new check,synbols to a55|
errors in subsequent reproduction of t hd™r ecei ved dubbln ’ u
recordi ng means for recording the dubbing data onto a re

wherein the recording neans records said dubbing

Amendment of Claims

Replace claims now on file new claims 1 -~ 17 to read as

follows:

1. A dubbing system comprising:
(a) a reproducing device comprising:

(i) zreproducing means for reproducing primary
digital data together with check symbols from a recording
medium;

(ii) error correcting means for correcting errors
in the reproduced primary digital data using the reproduced
check symbols and for producing a flag to indicate
occurrence of an uncorrectable error in a block of a
predetermined number of symbols:;

{(iii) dJubbing output means for outputting the
reproduced error corrected primary digital data, as dubbing
data;

(b} a recording device comprising:

(i) dubbing input means for receiving the dubbing
data output by the dubbing ocutput means of said reproducing
device;

(ii) error correcting encoding means for
generating new check symbols to assist correcion of errors
in subsequent reproduction of the received dubbing data; and

(11i) recording means for recording the dubbing
data onto a recording medium, characterized in that: the
dubbing data sent from the dubbing output means of said
reproducing device to the dubbing input means of said
recording device also comprises flag information produced by
the error correction means of the reproducing device, and

T (11431
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dat a,-including said flag information in conbinati BQ%&PHQ%MI hegg synbol s
ddevi ce

generated by the error correcting encoding means.
conprising: input neans for receiving primary data a ’ tion,
said flag i nformation being to indicate whether said cont ai ns

an uncorrectable error, error correctiogp-encodi ng neans for encoding the
primary data and the flag I nformati on and addi ng check synbols, and
nodul ati ng nmeans for getisy atecogdéngneeang @ saldy réberéingrdesdeect ed

primary data, tLBgr&6sk & WD Ag8hled Neincluding said flag information
in combination with new check symbols genexrated by the error
encoding means of sald racording device.

2. A dubbing system according to claim 1, wherein
sald reproducing device further includes concealing means
for concealing by the block uncorrectable errors in said
error corrected primary digital data and said dubbing output
means outputs the error corrected and error concealed
primary digital data.

3. A dubbing system according to claim 2 wherein the
concealing means of the reproducing device is responsive
both to said flag indicating an error uncorrectable by said
error correcting means and to the flag information
reproduced by said reproducing means, the flag information

indicating where the recording being reproduced contains a
previously uncorrected error.

4. A dubbing system according to claim 2 orxr 3
wherein, for normal reproduction, said reproduction device
further comprises normal reproduction output means for
outputting the error corrected and error concealed primary
digital data.

5. A dubbing system according to any preceding claim,
wherein said dubbing output means includes means for
combining the error corrected primary digital data and the
flag information before outputting the dubbing data primary
information.

6. A dubbing system according to claim 5, wherein the

T P

. 15 JUN 1997



flag-i nformation via a transmssion path. 13. An encoding device accordi ng
to.claim 12 wherein said flag information indicates conceahgt,lAde0 kRt

errors in the received primary information. 14. A decodin '
conprising! input means for receiving via a transm ssion pa?ﬂmmmﬂlgmm
conveying primary digital data and che_gak_ synmbol s, error cor

for correcting errors in said primary data using the received check synbol s

and for primary digital data includes symbols each of a
predetermined number of bits which never have & specified
bit psttern and said flag information consists of an output
of that specified bit pattern when an uncorrectable error

has occurred.

7. A dubbing system according to any preceding claim,
wherein said recording device comprises:
. reproducing means for reproducing the information
recorded on the recording medium;
error correction means for correcting an error in
the information reproduced by said reproducing means and for
producing a further flag indicative of a new occurrence of
an uncorrectable error in a block of symbols; and
concealing means for concealing errors in the
exror corrected information in accordance with the flag
information reproduced by said reproducing means and the
further flag.

8. A dubbing system according to claim 7, wherein
said concealig means includes logic sum means which provides
logic sum of said flag information and said further flag and
decides whether or not the concealment should be performed
in accordance with the output of said logic sum means.

9. A dubbing system according tc any of claims 1 to
8, the reproducing and recording device being a video tape
" player and recorder, respectively.

LN

10. A reproducing device comprising:
reproducing means for reproducing primary digital
data together with check symbols from a recording medium;
error correcting means for correcting errors in
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providing an error flag if correction was not possi bl en§§6?é7:5da‘ti ng nmeans :

far extracting fromthe received signals, fl abssShie indi cating -

previ ously uncorrected errors present in said tﬂgluand conceal nent
tl

means for ‘conceal i ng uncorrectable errors depe error flag
(ef) and the flag infarmation extracted-fromthe received signals. 15. A
-decodi ng device according to claim 14, wherein said flag information

i ndi cat es pr #heousryoduret sirdnagycdigittledadear gsing nthdergprioduoeddat a, and

wher ei n sai dsaBkeHEss @ﬁnioﬁpﬁi@&&ﬁx{g‘) d 216gne8atndfbdkr evi ously
conceal ed erors, | O LePNEe L tiS faAS ' NEOLEL! 9N S8l 6 o
predetermined number of symbols; and
dubbing output means for outputting the reproduced
erxrox corrected primary digital data, as dubbing data:
wherein the dubbing data sent from the dubbing
output means also comprises f£lag information produced by the

error correction means.

11. A recording device comprising:

dubbing input means for receiving the dubbing data
output by the dubbing output means of the reproducing device
of said suitable dubbing apparatus;

error correcting encoding means for generating new
check symbols to assist correction of errors in subsequent
reproduction of the received dubbing data; and

recording means for recording the dubbing data
onto a recording medium;

wherein the recording means records said dubbing
data, including said flag information in combination with
new check gymbols generated by the error correcting encoding

means.

12. An encoding device comprising:

input means for receiving primary data and flag

information, said flag information being to indicate whether
. sald primary dats contains an uncorrectable error,

erroxr correction encoding means for encoding the
primary data and the flag information and adding check
symbols, and

modulating means for generating signals to convey
the error corrected primary data,;tﬁe check symbols and the

) GO O T s seacanam ances
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to the error flag indicating that said re-conceal nent is possible. 16.

A

dubbi ng net hod conprising the steps: reproducing primary msghgeaﬂ(as@@g,,q{ep,aced

together with ctheck symbols froma first recording medi um
errors in. the reproduced primary digital data using the r m&wlgmnk
r

synbol s and producing a flag to indicate occurrence of an

31 -

flag information via a transmission path.

13. An encoding device according to claim 12 wherein
said flag information indicates concealed uncorrectable
errors in the received primary information.

14. A decoding device comprising:

input means for receiving wvia a transmission path
signals conveying primary digital data and check symbols,

error correcting means for correcting errors in
said primary data using the received check symbols and for
providing an error flag if correction was not possible,

separating means for extracting from the received
signals, flag information indicating previously uncorrected
errors present in said primary data, and

concealment means for concealing uncorrectable
errors dependent upon the erxrxor flag (ef) and the flag
information extracted from the received signals.

15. A decoding device according to c¢laim 14, wherein
said flag information indicates previously concealed
uncorrected errors in the primary data, and wherein said
concealment means operates to re-conceal sald previously

concealed errors in response to the flag information subject

to the error flag indicating that saild re-concealment is
possible.

16. A dubbing method comprising the steps:
reproducing primary digital data together with
check symbols from a first recording medium; )
correcting errors in the reproducad primary
digital data using the reproduced check symbols and
producing a £lag to indicate occurrence of an uncorxectable

This is the replacement sheet
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error in a block of a predeterm ned nunber of synbols; generating new check
synbol.s-to assi st correction of errors; and recording the error. corrected
primary digital data and the new check synbols onto a second recording

medi um characterized in that said flag information is recorded in
conmbination wth the primary data andghe new check synbols. 17. A nethod
according to claim 16, wherein said nethod further includes concealing by

t he bl ock uneorsxcirakd dleckoof apmsiatere@gnedunwsbeanchfsyaboldsrr ect ed

primary digital data, Qpd-WehE! M REeid YmBOLE 66 kAR correction
of errors; and
recording the error corrected primary digital data
and the new check symbols onto a second recording medium,
characterized in that said flag information is
recorded in combination with the primary data and the new
check symbols.

17. A method according to claim 16, wherein gaid
method further includes concealing by the block
uncorrectable errors in said reproduced and error corrected
primary digital data, and wherein the error corrected and
error concealed primary digital data is recorded with said
new check symbols and flag information.
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error concealed prinmary digital data is recorded with said new chedketa-2 2°*

synbol s and flag information.
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CLAIMS

1. A dubbing system comprising:
(a) a reproducing device comprising:

(i) reproducing means for reproducing primary
digital data together with check symbols from a recording
medium;

N (ii) error correcting means for correcting errors
in the reproduced primary digital data using the reproduced
check symbols and for producing a flag to indicate
occurrence of an uncorrectable erxror in a block of a
predetermined number of symbols;

(iii} dubbing output means for outputting the
reproduced error corrected primary digital data, as dubbing
data; _

(b) a recording device comprising:

(i) dubbing input means for receiving the dubbing
data gutput by the dubbing output means of said reproducing
device;

(11) error correcting encoding means for
~— generating new check symbols to assist correcion of errors
in subsequent reproduction of the received dubbing data; and

(iii) recording means for recoxrding thé dubbing
data onto a recording medium, characterized in that: the
dubbing data sent from the dubbing output means of said
reproducing device to the dubbing input means of said
recording device also comprises flag information produced by
the error correction means of the reproducing device, and

S
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97 - REPLACEMENT SHEET

the recording means of said recording device
records said dubbing deta, including said flag information
in combination with new check symbols generated by the error
encoding means of saild recording device.

2. A dubbing system according to claim 1, wherein
said reproducing device further includes concealing means
for concealing by the block uncorrectable errors in said
error corrected primary digital data and said dubbing output
means outputs the error corrected and error concealed
primary digital data.

3. A dubbing system according to claim 2 wherein the
concealing means of the reproducing device is respongive
both to said flag indicating an error uncorrectable by said
error correcting means and to the flag information
reproduced by said reproducing means, the flag information

indicating where the recording being reproduced contains a
previously uncorrected error.

4. A dubbing system according to claim 2 or 3
wherein, for normal reproduction, said reproduction device
further comprises normal reproduction output means for
outputting the error corrected and error concealed primary
digital data.

5. A dubbing system accordihg to any preceding claim,
wherein said dubbing output means includes means for
combiniing the error corrected primary digital data and the
flag information before outputting the dubbing data primary
information.

6. A dubbing system according to claim 5, wherein the

* [ L M N *
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primary digital data includes symbols each of a
predetermined number of bits which never have a spacified
bit pattern and said flag information consists of an output
of that specified bit pattern when an uncorractabla error

has occurrad.

7. A dubbing system according to any preceding claim,
wherein said recording device comprises:
' reproducing means for reproducing the information
recorded on the recording medium;
error correction means for correcting an error in
the information reproduced by said reproducing means and for
producing a further flag indicative of a new occurrence of
an uncorrectable errcor in a block of symbols:; and
concealing means for concealing errors in the
exrror corrected information in accordance with the flag
information reproduced by said reproducing means and the
further flag.

B. A dubbing system according to claim 7, whexein
said concealig means includes logic sum means which provides
logic sum of said flag information and said further flag and
decides whether or not the concealment should be performed
in accordance with the ocutput of said logic sum means.

9. A dubbing system according to any of claims 1 to
8, the reproducing and recording device being a video tape
player and recorder, respectively.

10. A reproducing device comprising:
reproducing means for reproducing primary digital
data together with check symbols £rom a recording medium:;
error correcting means for correcting errors in
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the reproduced primary digital data using the reproduced
chack symbols and for producing a flag to indicate
occurrenca of an uncorrectable error in a block of a
predetermined number of symbols; and

dubbing output means for outputting the reproduced
exror corrected primary digital data, as dubbing data;

wherein the dubbing data sent from the dubbing
output means alsc comprises flag information produced by the
error correction means.

11. A recording device comprising:

' dubbing input means for receiving the dubbing data
output by the dubbing output means of the reproducing device
of said suitable dubbing apparatus;

error, correcting encoding means for generating new
chaeck symbols to assist correction of erxrors in subsequent
reproduction of the received dubbing data; and

recording means for recording the dubbing data
onto a xecording medium;

wherein the recording means records said dubbing
data, including said flag information in combinat.on with
new check symbols generated by the error correcting encoding

means.

12. An encoding device comprising:

input means for receiving primary data and flag
information, said flag information being to indicate whether
sald primary dats contains an uncorrectable error,

exroxr correction encoding means for encoding the
primary data and the flag information and adding check
symbols, and ;

modulating means for generating signals to convey
the error corrected primary data, the check symbols and the
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flag information via a transmissicn path.

13. An encoding device according to claim 12 wherein
sald flag information indicates concealed uncorrectable
errors in the received primary information.

14. A decoding device comprising:

input means for receiving via a transmission path
signals conveying primary digital data and check symbols,

error correcting means for correcting errors in
said primary data using the received check symbols and forx
providing an error flag if correction was not possible,

separating means for extracting from the received
signals, flag ;nformation indicating previously uncorrected
errors present in said primaxy data, and

concealment means for concealing uncorrectable
errors dependent upon the erxor flag (ef) and the flag
information extracted from the received signals.

1s. A decoding device according to claim 14, wherein
said flag information indicates previously concealeda
uncorrected errors in the primary data, and wherein said
concealment means operates to re-conceal sald previously
concealed exrxors in response to the flag information subject
to the error flag indicating that said re-concealment is
possible.

16. A dubbing method comprising the steps:
reproducing primary digital data together with
check symbols from a first recording medium;
correcting errors in,the reproduced primary
digital data using the reproduced check symbols and
producing 2 flag to indicate occurrence of an uncorrectable

- _ _
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error in a block of a predetermined number of symbols;

generating new check symbols to assist correction
of errors; and

recording the error corrected primary digital data
and the naw chack symbols onto a second recording medium,

characterized in that said flag information is
recorded in combination with the primary data and the new
check symbols.

17. A method according to ¢laim 16, wherein gaid
mathod further includes concealing by the block
uncorrectable errors in said reproduced and error corrected
primary digital data, and wherein the error corrected and
error concealed primary digital data is recorded with said
new check symbols and flag information.
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ABSTRACT

ENCODING DEVICE AND DECODING DEVICE SUITABLE
FOR DUBBING

For the cases where recording medium recorded

at slave side apparatus is reproduced it has been made
possible to do identical modification processing to

that conducted at master side apparatus, by reproducing,
at master side apparatus, the primary information added
with parity symbol for error correction from the recording
medium on which the primary information is recorded,
correcting the symbol error of primary information
reproduced at the reproducing means using the reproduced
parity symbol, producing the fiag which indicates the
éroduction of uncorrectable symbol error in one unit

of the block of specified information amount and thus
outputting the modification information corresponding

to the primary information and the flag and forming,

at slave side, the parity symbol for correction of error
of primary information output at the master side apparatus
and recording the primary information added with parity
symbol énd modification information on the same recording
medium. It has also become possible to conduct satis-
factory modification processing when the symbol error

is produced.

FIGURE 1
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