
r¥t' 1::--: ., ... 
ril( ,,_ .·:, .· .. , 
1/;:: .. ,. ,·· •;::} 

.... 1 ,, "' l' ••.• : ... ~1 . ' Thiif ~ili 1iii1l1l[1i1~r 
: /. '· ,, . ' .. ·\'. ':l 

: ;.'.,;:· .. d .. Yi3.. !.<.! ~,,;:.,_ i . ''frJ .. ' 
: r , . : l . .-1 ... _11,. . 1 ( ,1: : ,_, - . , EP 0 408 343 A2 2 

. ~ .. 
(.:: ··~;_:_.._·~··~)~-~· ............. . 

ENCODING DEVICC ANO 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. 

~ 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 con· 
verted into digital code and error correction encod· 
ing is executed by addition of parity bit for error 
correction by error correction encoding circuit 
(ECC encoding circuit) and recording it on a re­
cording medium. On the other hand, in order to 
reproduce analogue signals from the digital data 
recorded on the recording medium of the recording 
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 corrected 'by ECC decoding 
circuit are interpolated (modified) by the publicly 
known method at the interpolation circuit (for exam· 
pie interpolated by the average value of the pre· 
ceding and succeeding data), the output of inter­
polation circuit is converted into analogue signal 
and thU§. the original signals are reproduced. 

In order to execute dubbing of slgnals digitally 
recorded on the recording medium as they are in 
digital mode by using two sets of recording and 
reproducing units with such construction, the digital 
data taken out of ~ti. interpolation circuit of record· 
ing and reproducing· device at one side are entered 
into the ECC encoding circuit of the other record· 
ing and reprocrat:i'ng 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 the 

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 

s 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· 

10 ecuted without accompanying deterioration. 
However in the case of image information etc, 

it has been the general practice to modify by 
interpolation to deaf with the uncorrectable error 
which generates at the time of reproduction of 

1s recorded information (at the transmission in broad 
sense) and if thus mopified 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 

20 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-reproducing device, the dubbed 

25 data are reproduced without being identified wheth· 
er they are interpolated data or correct data and 
the data which are judged to be uncorrectable at 
the ECC decoding circuit of recording and re· 
producing device of the other side may be interpo· 

30 lated 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. 

35 
SUMMARY OF THE INVENTION ---- - -------

The objective of the present invention is to 
solve the problems as aforesaid. 

40 Another objective of the present invention is to 
minimize the deterioration of dubbing data caused 
by the presence of information modified by inter-
polation. -> 

With such objective, there is provided an en· 
45 coding apparatus comprising: 

(a) the firs~ input means tor inputting the primary 
informati8n; 
(b) the second input means for inputting flag 
information which indicates production or non· 

50 production of the past uncorrectaqi~ symbol er· 
ror of the aforesaid primary in~9r1ation for each 
unit of the specified blo#"' of information 
amount; 

2 

(c) error correction encoding means for forming 
a parity symbol to correct _the error of the pri-
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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 
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 repro· 
duces the primary information added with parity 
symbol for correction of error from the recording 
medium on which the first flag Information indicat· 
ing 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 reproducing said pri­
mary information added with said parity symbol 
and said flag information from said recording 
medium; 
(bl error correcting means for correcting 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 second flag informa· 
tion 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 in· 
formation having been reproduced by said re· 
producing 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 com­
position of the encoding device of an embodi· 
ment of the present invention; 
Fig. 2 is the block diagram to show the com· 
position ot .t'l.l:\...decoding device of an embodi­
ment of the -present invention: 
Figs,•3A - 3C are the drawings to indicate the 
system C6Tti~osition 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. 48 is the drawing to explain the perfor­
mance of the decoding device of Fig. 2 by the 
retouch flag producing circuit of Fig. 4A; 
Fig. 5A is the drawing to Illustrate another exam-
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pie of composition of retouch flag production 
circuit of Fig. 2; 
Fig. 58 is the drawing to explain the perfor­
mance of the decoding device of Fig. 2 by the 
retouch flag producing circuit of Fig. SA; 
Fig. 6 is the drawing to show the composition 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. SA is the drawing to show a concrete exam­
ple of composition of 1 sync block of Fig. 7; 
Fig. SB is the drawing to show a concrete exam­
ple of composition of 1 frame in Fig. 7; 
Fig. SC is the drawing to show another concrete 
example of composition of 1 frame in Fig, 7; 
Fig. 9 is the block diagram to show the com­
position of dubbing system as an example of 
embodiment of the present invention; 
Fig. 10 is the drawing to explain the characteris­
tics 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 interpola­
tion is used. 

DETAILED DESCRIPTION OF PREFERRED EM­
BODIMENTS 

Hereunder is explained the embodiments of the · 
present invention. 

Fig. 1 is the block diagram to show the com­
position of the encoding device which is an em­
bodiment of the present 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 compressed by compression 
encoding circuit 12 and impressed on the modifica­
tion information addition circuit 14. 

Modification information cf which indicates 
whether modification had been conducted or not is 
supplied by the preceding stage encoding-decod­
ing device to the modification information addition 
circuit 14 via input terminal 16 and modification 
information addttion circuit 14 outputs the symbol 
to be output by the compression encoding circuit 
12 after adding such modification information cf 
thereto. When the encoding circuit indicated in Fig. 
1 ;s u~ttf 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 .:"tirc:.iit 14 adds. 
instead of modification infor~ln cf, the informa­
tion corresponding to the m6"ditication information 
which has not been modified in the past. When 
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· s 
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 transmission route. Transmission route in-
cludes, in addition to communication circuit, such 10 

recording media as magnetic disc, magnetic tape, 
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 75 

input from transmission route into the input terminal 
30, demodulation circuit 32 demodulates it and 
error correction decoding circuit 34 detects and 
corrects the error symbols at the transmission 
route. Error correction decoding circuit 34 outputs 20 

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 25 

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 30 

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 :is 
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 40 

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- 45 

duces. from the error"flag ef of error correction 
circuit 34 and modification information cf given by 
the modification fAfol>rnation separation circuit 36, a 
new modifipation flag cfe which represents the two 
flags ef and ct..-Lqlage modification circuit 42 modi- · so 
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 55 

the modification information cf. 
Next is explained an example of system com­

position of the case when the aforesaid device is 

4 

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 slave output become identical. 

Fig. 38 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 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 transmission 
device and delivered to the transmission route. 
These are simply the examples of system com­
position while the actual 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 sys­
tem and the characteristics of transmission error 
but here explanation shall be made taking an ex­
ample of line interpolation method for OPCM 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· 
taining line• block is known to be a highly effective 
modifying 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 
prodw::ed for each line • block. • 

Fig. 4A4s 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 b.fack for which 
retouching has been made in tt)fpast and at the 
low level ("L") for the block wh~ no modification 
has been made. Error flag ef becomes "H" for the 
line• block which contains uncorrectable symbol er-
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ror 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 ob· 
served 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 mas· 
ter side. Modification is done by substituting 
(interpolating) the data of line• block B for the inter· 
polation data 81 obtained by 81 = (A+ C)/2 by 
modification flag cte. Fig. 4B(C) shows the output 
of expansion decoding circuit 40 at slave side. 
Since the error caused by encoding and decoding 
at the slave side is added to B 1 which has been 
modified at the master side, line•block 82 does not 
become equivalent to 81 . In the conventional ex· 
ample, this 82 constitutes the output of the slave 
side device. Fig. 4B(a) shows the output of slave 
side image modification circuit 42. Modification flag 
cfe becomes "H" due to the modification informa· 
tion cf transmitted from the master side by 
line· block 81 and at the slave side also, interpola· 
tion of 81 = (A+ C)i2 is done and thus the results 
obtained become identical to the master side out· 
put. 

As it is easily understood from the above ex· 
planation, 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 de· 
vices. etc. 

Fig. 5A is the drawing to indicate another con­
crete 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 et tor the period of 1 
line. The modification information cf and error flag 
ef of the line block being noticed are output at the 
delay circuit 52 and 53. Normally "H" output is 
obtained at Of!~ate 57 as long as either of modi· 
fication information cf or error flag ef is "H" and 
this OR!gate 57 function in the same manner as 
·aR-gate 5r.)(;1•Fig. 4. However if the error tiag ef is 
"H" at either of the line 0 block corresponding to the 
line before and after the line 0 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 
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NOR·gate 55 becomes "L" and "L" is supplied to 
OR-gate 57 even when modification information cf 
is "H" and thus modification information cf is ne· 
glected. latch 58 synchronizes the output of OR­
gate 57 with the respective line 0 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. 48, similar processing perfor­
mance. 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 
processed as shown in Fig. 58. In Fig. 5B(a), error 
flag ef is hoisted at line"block C to indicate that it 
requires modification. However, out of the 
line"blocks B and D. the line 0 block B is already 
modified in the foregoing step and therefore, the 
data are 82 = f(B1) = f[(A + C)/2) and modification 
flag cf is at "W. 

In the present example of embodiment, when 
modification information cf is "H" for the line• block 
being noticed, and the error flag et is "H" for other 
line· blocks required for retouching of the said 
line• block, the modification information cf is ne­
glected. In other words. as shown in Fig. 58(b), 
modification information cf for line 0 block B is ne­
glected and modification is done by using the 
line"block 82 which has been modified by the 
master device and encoded. decoded and modified 
by the slave device and C1 = (82 + 0)12 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 masterjslave. 

Fig. 6 shows the system composition in the 
case when recorded signals are given digital-dub· 
bing by the digital VTR of the present example of 
embodiment. 

In Fig. 6, 300 and 400 represent the recording 
and reproducing device of digital VTR, etc. The 
numbers at the unit of 10 and 1 of each section 
show the identi~al part when used in the order of 
300 and 400. 

First the outline of the performance of 
recording-reproducing device used at digital dub· 
bing. is ,~plained using the example "of recording· 
reproducing device 300. 

Aural signal and image signal are respectively 
input into voice input terminal 301 .~nd image input 
terminal 302 and converted i~~pgital signals by 
A:D converter 303 and 304Jr;f.me axis of thus 
converted image signals and aural signals are con­
verted and multiplexed for time axis and via the 
switch 307, they are suppl~ed to the error correc· 
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tion encoding circuit 308 (hereinafter described as 
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-encoding for 
correction of error produced at the time of re· 
production 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 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 separation circuit 313 
and they are respectively converted into analogue 
data at AiO 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 encoding 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. 6, 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 tcr a digital data input terminal 406 of the 
recording and reproducing device 400. At this time, 
in the recording 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 am:f.'f'fl.en recorded. In this manner, 
the recording signal can be dubbed as digital data 
without converaU¥Mnto 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 one 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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Due to the difference between sampling rates 
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 retouch information of corre· 
spending to the retouch 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 modification 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. SA, explanation is made citing 
concrete values. In this example. the format at the 
time of recording of high vision signals after 
compression-encoding 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, 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 sync block is composed of 113 line of 
image data (VJ, 4 channel 1 sample of voice data 
(A) and parity bit (P), the sync block composition 
as shown in Fig. SA is obtained. One frame is 
composed of 3105 sync blocks of Fig. BA as 
shown in Fig. BB. 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) ara 
the fragmentary part where data are not actually 
recorded. 

On the other hand, interpolation flag 
(modification informaton) (F) at the time of dubbing 
only kldicates if there remains error in- one sync 
block composing the error 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, lt'is enough if 
there exists recording area for 3.W~bit = 388, 125 
symbols for interpolation flag (rtR°ouch information 
cf) at the time of dubbing and therefore it fits well 
into the aforesaid fragmentary part where no voice 
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data is recorded. 
When error correction potential is raised and 

error correction symbol is made into double sym· 
bol as shown in Fig. BC, it requires only such 
additional area that will accept the entry of inter­
polation flag (modification information cf) at dub· 
bing of 2550 symbols (150 x 3 x 5), i.e .• 2250 bit = 
281.25 symbols. In this case. the required record­
ing 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 
VTR at reproduction side, the interpolation flag 
(modification information cf) at dubbing can be 
inserted into the dubbing data without providing a 
special recording area and at the interpolation cir· 
cuit 412 at reproducing system of VTR on record­
ing side, dubbing data are interpolated utilizing the 
flag (modification information cf) at the time of 
dubbing and thus deterioration of picture quality 
and sound quality of reproduced signals can be 
minimized. 

To be more concrete, as illustrated in Fig. 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 peripheral 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 interpola­
tion by the more accurate pixel and reduce deterio· 
ration of picture quality or sound quality. 

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

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

At normal recording time, analogue image sig­
nals are entered at input terminal 110, sampled by 
the sampling clSll'k.,with frequency more than twice 
of their maximum frequency, converted into 8 bit 
digital sign~!~. b~ the analogue/digital (AfD) conver­
sion circuit rn and entered into the compression 
(high efficiency) encoding circuit 112. At this circuit 
112, input signals are given compression encoding 
wherein a representative value (specific data} not 
used for the value taken by the processing symbol 
unit (in this case 8 bit. O - 255) exists just like for 
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 
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circuit 114 via switch 113. Switch 113 is connected 
to terminal 102 except when it is connected to 
dubbing input terminal 101 for being used as the 
photographing (recording) side VTR at dubbing. 

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

The output signal from error correction encod­
ing 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 recorded 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 116, demodulated by demodu­
lation circuit 118 and written into the main memory 
119. Simultaneously the demodulated data are in­
put into the error correction decoding circuit 120 
and there syndrome calculation and error correc­
tion encoding and decoding calculation are con­
ducted 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 impos­
sible, a flag information indicating that uncorrec­
table symbol is contained is entered in the inter· 
polatlon flag memory 121. The unit 127 is the 
control unit to control writing and reading of the 
flag for the interpolation 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 informa­
tion is entered at the address of interpolation flag 
memory 121 which corresponds to such data. 
Thereafter at the compression (high efficiency) de· 
coding circuit 124, compression encoding signal 
such as OPCM is decoded and input into the 
interpolation circuit 125. At interpolation circuit 125. 
the .image data c'bming from compression decoding 
circuit 124 are compared with the contents of inter­
polation flag memory 121 and when interpolation 
flag is recognized. image data are given such pro­
cessing .~ line interpolation. The output signal of 
interpolation circuit 125 is converted into analogue 
image signal synchronizing with the sampling clock 
at the digital1analogue (O'A) conversion circuit 126 
and output at the output termim1J ¢. 

Next the performance at ~bing time is ex· 
plained. 

At the primary VTR, the line or symbol which 
has been judged uncorrectable as for the output 
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signal of demoduiating circuit 1~8 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 
the interpolation flag to be transmitted 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 !:it image da;a 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 recording. 

By the aforesaid dub~ing operation. at repro· 
duction of the tape recorded by the secondary 
VTR, the interpolation flag caused by the error of 
electromagnetic conversion system of secondary 
VTR and the interpolation flag caused by the error 
of primary VTR which is detected by the flag 
judging circuit i22' are both entereo into the inter· 
polation flag memory 121' and the same interpola· 
tion processing is given to them at the interpolation 
circuit 121 '. It is of course easy also to differentiate 
the said two interpolation flags and give appropriate 
interpolation processing to each of them sei::arate· 
ly. 

According to the present invention, tl'1e only 
modification of the hardware of the ordinary VTR is 
the change of input terminal {13, 1 ( 23, 23 ·) for 
digital dubbing, the memory (21, 21 ) working as 
the a bit comparator for flag judgment ard the 
control unit (27, 27') for writing and reading of flag, 
thus the scale of addition of hardware being ex· 
tremely small and the basic timing system and 
sequence at recording and reproduction being ex· 
actly same as those of the ordinary performance. 

Claims 

1. An encoding aJ.)~atus. comprising: 
(a) the ~rst input means for inputting the primary 

_ information.:.~-•• ,, 
(bl the second input means for inputting flag 
information which indicates production of non· 
production of :he past uncorrectable syrr.bol er· 
ror of the aforesaid primary information for each 
unit of the specified block of information 
amount; 
(c) error correction encoding means for fcr:-ning 
a parity symbol to correct the error of the pri· 
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mary information input by the aforesaid first 
input mear:s and for adding saic pari;y symbol 
to said primary information; and 
(d) recording means for recording the primary 
information with addition of said parity symbol 
and said flag information on the same recoraing 
medium. 

2. An apparatus according to claim 1, wherein said 
error correction encoding means contains the mul· 
tiplex circuit which multiplexes said primary in· 
formaticn and said flag information and outputs 
multiplex circuit, forms parity symbol to ccrrect the 
error of said multiplex information and adds said 
parity symbol to said multiplex information. 
3. An apparatus according to claim 2. wherein 
said primary information contains video information 
and audio information and said multiplex circuit 
selectively multiplexes the specified arncunt of said 
audio information and the specified amount of said 
flag information on the specified amount of said 
video information. 
4. An apoaratus 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 informa· 
tion recorded by said recording means is provided 
by making said primary information where uncor· 
rectable symbol error has been produced in the 
past a specific symbol pattern. 
5. Decoding apparatus which reproduces the pri· 
mary information added with parity symbol for cor· 
rection of error from the recording medium on 
which the first flag information indicating said pri· 
mary information and the production or non-pro· 
duction of uncorrectable past symbol error as one 
unit of the specified block of information amount is 
recorded, comprising: • 

(a) reproducing means for reproducing said pri· 
mary 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 repro· 
duced by said reproducing means using the 
parity symbol reproduced by said reproducing 
means and for producing second flag informa· 
tion indicating the production of uncorrectable 
symbol error in said block unit: and 
(c) modifying means for modifying, in said block 
unit.- said- primary information haying gone 
through ffie said error correcting means by said 
first flag information and said second flag in· 
formation having been reproduced by said re· 
producing means. _ 

6. An apparatus according to cl~le'l·~· wherein said 
retouching means contain the log'ic sum means to 
take the logic sum of the said first flag information 
and said second information and decide whether 
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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 
the interpolation flag to be transmitted 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 recording. 

By the aforesaid dubbJng operation, at repro· 
duction of the tape recorded by the secondary 
VTR, the interpolation flag caused by the error of 
electromagnetic 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 inter· 
polation flag memory 121' and the same lnterpola· 
tion processing is given to them at the interpolation 
circuit 121 '. It is of course easy also to differentiate 
the said two interpolation flags and give appropriate 
interpolation processing to each of them separate· 
ly. 

According 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

1

) for writing and reading of flag, 
thus the scale of addition of hardware being ex· 
tremely small and the basic timing system and 
sequence at recording and reproduction being ex· 
actly same as those of the ordinary performance. 

Claims 

1. An encoding apr'aratus, comprising: 
(a} the ~rst 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 er· 
ror 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 pri· 
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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 
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 mul­
tiplex circuit which multiplexes said primary in· 

- formation and said flag information and outputs 
multiplex circuit, forms parity symbol to correct the 
error of said multiplex information and adds said 
parity symbol to said multiplex information. 
3. An apparatus according to claim 2. wherein 
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 informa· 
tion recorded by said recording means is provided 
by making said primary information where uncor· 
rectable symbol error has been produced in the 
past a specific symbol pattern. 
5. Decoding apparatus which reproduces the pri· 
mary information added with parity symbol for cor· 
rection of error from the recording medium on 
which the first flag information indicating said pri· 
mary information and the production or non·pro· 
duction of uncorrectable past symbol error as one 
unit of the specified block of information amount is 
recorded, comprising: • 

(a) reproducing means for reproducing said pri· 
mary 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 repro· 
duced by said reproducing means using the 
parity symbol reproduced by said reproducing 
means and for .,.producing second flag informa· 
tion indicating the production of uncorrectable 
symbol error in said block unit; and 
(c) modifying means for modifying, in said block 
Un.it,. said- primary information haying gone 
through '-flie said error correcting means by said 
first flag information and said second flag in­
formation having been reproduced by said re· 
producing means. ~ 

6. An apparatus according to cl~,le1~~; wherein said 
retouching means contain the lojic sum means to 
take the logic sum of the said first flag information 
and said second information and decide whether 
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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 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 symbol 
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· 
tying means contain the separation circuit to sepa­
rate 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 making 
said primary information in which the uncorrectable 
symbol error was produced, a specific symbol pat­
tern and said separation circuit contains the pattern 
to detect said specific symbol pattern. 
10. A decoding apparatus to reproduce the primary 
information added with prity symbol for error cor· 
rection from the recording medium on which said 
primary information ls 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 repro­
duced by said reproducing means using the 
parity symbol reproduced by said reproducing 
means and for generating a flag which indicates 
the production of uncorrectable symbol 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 through said error correction means using 
said flag; a!'l'l, ,._ 
(d) output means for outputting modification in· 
formation corresponding to said primary infor­
mation "l'la.iMg gone through said retouching 
means and said flag. 

11. An apparatus according to claim 10, wherein 
flag information indicating production or non-pro­
duction of uncorrectable past symbol error of said 
primary information together with said primary in· 
formation in one unit of block is recorded on said 
recording medium and said retouching means de· 
cides whether or not retouching should be done 
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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 1 1 , wherein 

s said output means form said modification informa­
tion according to said flag information and said 
flag. 
13. An apparatus according to claim 10, wherein 
said output means have the multiplexing means to 

10 multiplex the said primary information having gone 
through said modifying means and said modifica­
tion information and outputs the information mul­
tiplexed by said multiplexing means. 
14. Dubbing system comprising: 

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

20 (a) reproducing means for reproducing pri· 
mary information added with said parity sym· 
bof from said recording medium; 
(b) error correcting means for correcting the 
symbol error of the primary information re· 

2s produced by the said reproducing means us· 
ing parity symbol reproduced by the said 
reproducing means and for producing a flag 
which indicates the production of uncorrec· 
table symbol error in one unit of the block of 

30 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 flag; and 

35 (8) recording device, comprising: 
(a) input means for inputting said primary 
information and said retouch information out· 
put by said reproducing device: 
(b) error correction encoding means for for-

40 ming the parity symbol for correction of pri· 
mary information input by the said first input 
means and for adding said parity symbols to 
said primary information: and 
(c) recording means for recording the primary 

45 information added with the said parity symbol 
and said ; modification information on the 
same recording medium. 

15. A system according to claim 14, wherein said 
reproducing device contains the modifying means 

so to-modiliv,- said primary information -having gone 
through -said error correction means in said block 
unit using said flag and outputs said primary in· 
formation having gone through th~ said modifying 
means. .~ 

55 16. A system according to cl~ 14, wherein said 
output means is provided fl'ith the multiplexing 
means to multiplex said primary information having 
gone through said correcting means and said 

9 
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modifying means and thus form multiplex informa· 
lion and output said multiplex information, said 
input means containing the separation means to 
input said multiplex information and separate said 
modification information from said multiplex infor· 5 

mation. 
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 10 

makes, as said modification information, said pri· 
mary information where uncorrectable 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 correcting 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 flag 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 aforesaid block units 
using said modification information and said sec· 
ond flag reproduced by the said reproduction . 30 

means. 
19: A system according to claim 18. wherein 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 responsive to flag 
information that indicates for a primary information 40 

stream an uncorrectable symbol error in a region 
thereof. 

•·.:.: ... " 
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