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DEV! ICE- FOR PROCESSING TRANSMITTED DIGITAL VIDEO SIGNAL

BACKGROUND OF THE INVENTION

Field of the invention

~ The present invention relates to a device for .
processing video signals transmitted on a transmis-

sion line such as a magnetic recording/reproducing
system in which erroneous codes are likely to be
generated.

Related Background Art

in a conventional digital video signal reproduc-

. ing apparatus such as a digital VTR as shown in

Fig. 1. a rotary head 10 mounted on a rotary
cylinder converts a magnsetic signal recorded on a
video tape into an electric signal which is amplified
by an amplifier 12 and converted into a digital data
by a data detection circuit 14 such as a compara-
tor. The output data from the data detection circult
14 contains errors in some cases. The output data
is temporarily written in a memory 16 so that an

error correction circuit 18 corrects errors while re- .

ferring to error correction codes (to be described
later) added when the data was recorded. Specifi-
cally, the emor correction circuit 18 reads the data
in the memory 16 to coirvect errors therein, and
writes the corrected data again in the memory 16.
The corrected data is read from the memory 16
and converted into an analog signals by a D/A
converter 20 to be sent to a video apparatus (not
shown) from a video output terminal 22.

In. a digital recording system for recording a
video signal in the form of a digital signal in a
recording medium, error correction technique is

generally used whereby one frame video data is’

divided ipto blocks each having a predetermined
number of data, and an error comection code is

- added to each block when the data is recorded, to

thereby comect emors at the time of
recording/reproducing. In the reproducing opera-

. fion, a predetermipsd- number of errors generated

at the time of recording/reproducing can be cor-
rected by usmg error correction codes. Fig. 2
shows an examﬁfe of a block format. In this format,
"Sync” is a code representative of the top of a
block. "ID" is a code representative of the frame
area of each block or symbol. "CRCC (Cyclic Re-
dundancy Check Code)” is an error detection cor-
rection code for ID. "Data” represents data in a
block, and "P" is a parity for the above-described
error correction code.

The data in each block is reproduced from a
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magnetic tape, and written in a frame memory at
an area corresponding to its ID to them restore the
original image.

Consider now that after recording a TV pro-
gram in a video tape, another TV program is re-
corded in the remaining area of the video tape.
Conventionally, the other TV program staris to be
recorded regardiess of the alignment of recording
tracks, so that as shown in Fig. 3, the other pro-
gram overwrites the previous program at the inter-
section area of track patterns. Accordingly, the
width of the previous track becomes narrow at the
intersection area so that data reproduction from the
narrow track becomes difficult, resulting in an in-
creased emor rate of reproduced signals and in
flickers in a reproduced image.

Further, a conventional video signal reproduc-
ing apparatus of such digital recording type has a
problem that the quality of a reproduced image is
considerably degraded during a reproducing opera-
tion other than a normal reproducing operation. For
example, during a high speed search reproducing
operation, the envelop level of an output from a
reproducing head bacomes very small periodically
as shown in Fig. 4A to that the reproduced codes
at such portion have a lower reliability and higher
possibility of errors.

Also during the normal reproducing operation,
if large forsign matters or dusis are maintained
fixed to .a reproducing head over several lines,
disturbed images cannot be compensated even
with a drop-out compensation circuit, resulting in
large flickers in the reproduced image.

The above problems are commonly associated
with an apparatus which transmits a digital video
signal via a transmission line such as a magnetic
recording/reproducing line having a high error oc-
currence possibliity.

SUMMARY OF THE INVENTION

it is therefors aﬁ object of the present invention
to solve the above problems under such circum-
stances.

it is another object of the present invention to
provide a vifleo signal processing device capable
of suppressing flickers in a reproduced image even
if video data is destructed during transmission.

According to an embodiment of the present
invention which solves the above profifems, there is
provided a device for processig a digital code
frain including a video signal on a transmission line,
comprising means for detecting a code error of
sald digital code train; a memory capable of writing
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|n whi ch erroneous codes are |ikel y to be generat ed. Rel ated Background
Art TmsSheekHasaiegd%WbPF@l onal digi-t'al video isignal reproducing apparatus
such as s shown in Fig. 1, a rotary head 10 nounted on a
rotary c S a magnetlc si gnal recorded on a video tape into
an el ect st gnal Ich is amplified b&? lifier 12 and converted

into a digital data by a data detectloﬁr 14 such as a conparator.
The output data fromthe data detection ci rcwt 14 contains errors in sone
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means for controlling the writing of said digital result may by a "0" output for a block without error
code train into said memory in accordance with an and a "1" output for a block with srror. A counter
output from said error detecting means. 40 counts the check result signal 39 for each
The above and other objects and advantages s  frame. Namely, the counter 40 outputs the number
of the present invention will become apparent from . of error blocks per one frame. A comparator 42 -
the following detailed description of embadiments. compares an output from the counter 40 with a

present value REF. If the number of blocks is the
present value or more, a "1" signal is outputted,

BRIEF DESCRIPTION OF THE DRAWINGS 10 whereas if it is less than the present value REF, a
- ' 0" signal is outputted.

Fig. 1 is a block diagram showing the struc- . The data error-corrected by the error correction
ture of a conventional digital video signal reproduc- circuit 38 and stored in the memory 36 is read out
ing apparatus; therefrom and supplied to a frame memory 44. As

Fig. 2 shows an example of a block format of 76  will be understood from the later description, the

. video data recorded in a recording medium; video data one frame before has been stored in the

Fig. 3 shows an example of record pattems frame memory 44. Therefore, if the comparator 42
of video signals on a magnetic tape; outputs "1®, the write operation into the frame

Figs. 4A to 4D are timing charts for explain- memory 44 is stpopped for one frame, and only
ing the video signal reproducing operations accord- 20  the read operation is allowed. in other words, video
ing to a prior art and embodiments of this inven- signals of the same frame are sequentially read
tion; from the frame memory 44 which is held in a

Fig. 5 is a block diagram showing the struc- freeze state. As a result, the frame memory 44 is
ture of a digital video signal reproducing apparatus inhibited to be renewed by the data stored in the
according to an embodiment of this invention; 25 memory 36. On the other hand, if the comparator

Fig. 6 is a block diagram showing the struc- , 42 outputs "0", both the read and write operations
ture of a digital video signal reproducing apparatus for the frame memory 44 are permitted. Therefore,
according to another embodiment of this invention; the frame memory 44 is renewed by the data
and stored in the memory 36,

Fig. 7 is a block diagram showing the struc- 30 . The video data read from the frame memory
ture of a digital video signal reproducing apparatus " 44 is converted into analog data by a D/A converter
according to a still further embodiment of this in- 46 and outputted to a video apparatus {not shown)
vention. via a video output terminal 48.

: The operation of this embodiment will ba de-
DETAILED DESCRIPTION ﬁ PREFERRED E_hj: 35 scribed taking as an example the case as shown in

BODIMENTS . Fig. 3. One frame video data is recorded respec-
- tively on tracks 50 and 51, tracks 52 and 53, and
The embodiments of the present invention will tracks 54 and 55. Although a frame image with less
be described with reference to the accompanying error can be reproduced from tracks 50 and 51, a
drawings. 40  reproduced Image from fracks 52 and 53 has a
Fig. 5 Is a block diagram showing the structure number of errors because about half of the data on
of an embodiment of this invention. A rotary head frack 53 is destructed by track 54. According to
30 coriverts a magnatic signal on a video tape (not this embodiment, assuming that the present value
shown) into an electric signal which is amplified by REF of the comparator 42 is set to one fourth the
an amplifier 32. Similar {o the data detection circtit 45  number of blocks constituting one frame, the frame -
14, a data detection circuit 34 converts an oufput memory 44 js held in a freeze state for inhibiting
- from the ampllf%ga into a digital signal which is the data write operation into the memoary 44 if the
written in a meriory* 36. data corresponding to one fourth the frame is de-
Similar to the error correction circuit 18, an structed. A reproduced image with.less error at one
error correctiom Ycircuit 38 corrects errors-of the s0 framé bgjgre is outputted instead of-the present
video data stored in the memory 36 while referring frame,
to error correction codes. In a digital VTR, one Fig. 6 is a block diagram showing the structure
frame video data s divided into blocks each having of another embodiment of this invention. In this
a plurality of pixels, and the one frame video data embodiment, in place of the counjér 40 and com-
has been subjected to various processings such as 65 - parator 42, there are provided:@#*analog integrator
coding and error-correction~coding. The error cor- 60 and a comparator 62 having an input/ioutput
rection circuit 38 not only corrects error but also hysteresis characteristic. Specifically, the ckeck re-
outputs a check result signal 39 of an error sult signal 39 from the error comrection circuit 38 is
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error correction circuit 18 corrects errors while referring to error
correction codes (to be described |ater) added when the data Vi ShecHds®egh Replace
Specifically, the error correction circuit 18 reads the data in

16 to correct errors therein, and wites the corrected data ag I
menory 16. The corrected data is reaggfron1 the nmenory 16 and co

i nto an anal og signals b? a DA con P@é?s"z’o“%o be sent to®a video
apparatus (not shown) froma video output term nal 22. In a

digital regRigieh bySis biiby fiRbgrdid? B0 SHande 2 oty 130 is supplies as the upper address.

acteristic. The comparator 62 changes its output & the amplifier 114 and converied into a digital data
from "0" io "1" when an output of the integrator 60 by the reproduction circuit 116. The output from
exceeds a predetermined level Vth 1. and changes the reproduction circuit 116 is a code train of the
its output from "1" to "0" when the output lowers a block structure as shown in Fig. 2. The Sync de-
predetermined level Vih 2 lower than Vth 1. An * tection circuit 118 detects the top code of the
output of the comparator 62 conirols the data write 70 block. In accordance with an output from the Sync
into the frame memory 44 in units of frame, in a detection circuit 118, the timing generator 122 gen-
similar manner to the comparator 42 shown in Fig. erates a fetch timing signal for the ID register 124,
5. a reset timing signal for the counters 128 and 130,
The embodiment shown in Fig. 6 can achieve and other timing signals.
 the desired object with a relatively simple circuit 15 An output data from the reproduction circuit
arrangement. 116 is converteéd into a parallel data by the S/P
As readily understood from the foregoing de- convereter 120. The ID data is sotred in the ID
scription, with the embodiments shown in Figs. 5 register 124, and is loaded as the initial value into
and 6, even if a number of video data are de- the symbol counter 128 and block counter 130.
structed, flickers in an image can be suppressedto 20 Under the state that the reproduced output fevel of
thus allow a reproduced image of less flicker. the magnetic head 112 is sufficiently high, there is
Fig. 7 is a block diagram showing the structure - scarcely any error in the ID information so that the
of a still further embodiment of this invention. Ref- error decision circuit 126 outputs the flag IDG in a
erence numeral 110 represents a magnetic tape on stable manner. Accordingly. the AND gate 132
which a digital video signal is recorded, 112 a 25 supplies the output from the timing generation cir-
magnetic head, 114 an amplifier, 116 a reproduc- cuit 122 to the counters 128 and 130 in a stable
tion circuit for converting an output {analog signal) manner. The counts of the counters 128 and 130
from the amplifier 114 into a digital data signal, and are supplied as the lower and upper addresses to
118 a Sync detection circuit for detecting a Sync the frame memory 142 so that the video data
code indicating the head of a block. A serial to 30  outputted from the S/P converter 120 is written In
parallel (S/P) converter 120 converts a serial data the frame memory 142 at the designated address.
outputted from the reproduction circuit 116 into a With the above operation, the block video data
parallel data of 8 or 4 bits. A timing generator 122 reproduced from the magnetic tape is wriiten in the
generates a predelermined timing signal in accor- frame memory 142. Next, there will be described
dance with a Sync code detected by the Sync 85 the operation when the reproduced ouiput level of
detection circuit 118. the magnetic head 112 has lowered. In this case,
An ID register 124 stores and 1D within a repro- there are many errors in the reproduced data. The
duced block. An error decision circuit 26 decides in error decision circuit 126 detects error in accor-
accordance with a CRCC added fo the ID whether dance with the CRCC contained in the ID informa-
or not an emor is present, and outputs aflag IDG if 40  tion in the ID register 124. If there are erors, the
- there is no error. A symbol counter 128 has a circuit tends to autput less the flag IDG as shown
symbol data of ID as its initial value, and counts a in Fig. 4B. Mors in particular, while the envelope
data synibol of 8 or 4 bits. A block counter 30 uses level of a reproduced output from the magnetic
as its initial value a block data of 1D, and counts the head 112 is large, the flag IDG is generated in a
number of blocks. An AND gate 132 controls the 45  stable manner. However, while the envelope level
count of the counters 128 and 130 by using an of a reduced output is small, the flag IDG is
- . output (IDG) from tgg error decision circuit 126. A scarcely generated, and during the intermediate
comparator 136 cGmphres an output from an ana- - region, the flag IDG is generated in an unstable
log low-pase filter (LPF) 134 with a predetermined manner. The output (Fig. 4B) from the error de-
threshold value=A-System control circuit 138 ¢con- =~ 50 dsion'cirwgg,izs has the waveform as-shown in
trols the entirety of the circuit during a normal Fig. 4C after passing through LPF 134, and has the
reproduction operation, a search operation and the waveform as shown in Fig. 4D after passing
like. A switch 140 is controlled to open or close by through the comparator 136. The output from the
the system control circuit 138. A frame memory comparator 136 operates as the s!g_ a1 for judging
142 is supplied with a write enable (WE) signal 55  if there is an emor in the ID infom?g:.' '
from an AND gate 144. The count of the symbol The switch 140 is closed if LPF 134 and com-
counter 128 is applied to the frame memory 142 as parator 136 are used, i.e., if a specific reproduction
its lower address, and the count of the biock mem- operation is to be used. The output from the com-
4 THIS SHEET HAS BEEN

integrated signal is supplied to the comparator 62
by which the output of the integrator is compared

with a threshold level having the hysteresis char-

The operation of the above embodiment will be
described taking a ssarch mode as an example. An
output of the magnetic head 112 is amplified by
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;arz;or c\(;lr?ggt signal in the formof a digital t'}ﬂsﬁeen gpqa d ng medi um
I on technique is generally used vi deo dat a
is divided into bl ocks each having a predeterm M data and an
error correction code is added to each bl ock recorded,
to thereby correct errors at the tine of recordlng/reprodu0|ng. In the

reproduci ng operation, a

pérator 136 is supplied via the switch 140 to the
AND gate 144. The AND gate 144 is closed if an
error is always or occasionally present in the ID

_information, to thereby “prohibit the application of

the write enable signal to the frame memory 142,
As a result, the reproduced data, i.e., image data
assumed to contain many error, is not written in the
frame memory 142 and a relatively good search
image can be obtained.

As readily understood from the foregoing de-
scription, according fo the embodiment shown in
Fig. 7. it is possible to obtain by using a very
simple structure a signal which judges an occur-
rence of error in the reproduced data. This signal is
used for controlling the write operation of the im-
age memory, to thereby obtain a good reproduced
image.

A digital VTR has been used as an example in
the above esmbodiment. This embodiment is ap-
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detection/correction code, and outputs a flag in
accordance with the detection result. )

3. A device according to Claim 2, wherein each
of said number of data blocks includes an error
correction parity word, and
said error detecting means has a function to cor-
rect a code error within said data block by using
said parity word, end outputs said flag in response
to an occurrence of a data block which cannot be
corrected.

4. A device according to Claim 3, wherein
said memory is constructed such that said digital
code train with at least some code thereof having
been corrected by said error detecting means.

5. A device according to Claim 2, wherin
said memory controlling means includes a ﬂag
processing circuit for detecting an occurrence fre-
guency of said flag, and the write operation of said
digital code train into said memory is controlled by

plicable not only to a tape type recording medium, 20 an output from said flag processing circuit.
but also other recording medium such as an optical 6. A device according to claim 5, wherein
disk. magnetooptical disk and the like whereby said flag processing circuit detects the occurrence
when the data becomes difficult to be read from frequency of said flag within a predetermined pe-
such a recording medium because of scratches or riod.
the like, the write operation of video signalsintothe 25 7. A device according to Claim 6, wherein
memory is prohibited to suppress flickers in a said memoary controfling means controls the write
reproduced image output. Further, if the embodi- operation of said digital code train into said mem-
ment is applied to a receiver in a system wherein a ory in units of said predetermined period.
video signal is transmitted via a transmission path 8. A device according to Claim 7, wherein
such as a radio transmission, wire transmission or 30  said predetermined period corresponds to the one
the like, flickers in a reproduced image due to frame period of said video signal.”
various interference waves can be avoided. Name- 9. A device according to Claim 6, wherein
ly, the invention is advantageously applicable to a said flag processing circuit comprises a counter for
system wherein a moving image is recorded counting said flag generated during said predeter-
digitally or transmitted, and particularly applicable 35 mined period, and a comparator for comparing said
to a system which has a possibility of data destruc- count value by said counter with a predetermined
tion by some reason. value.
10. A device according fo Clalm 5, wherein

said fiag is a binary signal, and said flag process-
Claims 40 ing circuit inciudes a circuit for eliminating the high
: frequency components of said binary signal.

1. A device for processing a digital code train 11. A device according to Claim 10, wherein
includilg a video signal on a transmlssnon line, said efiminating circuit comprises a low-pass filter
comprising to which said binary signal is inputted, and a com-

(a) means for detecting a oode error of said 45 parator for comparing an output from said low-pass
digital code train; filter with a predetermined value.

{b) a memg ry capable of. being written. said 12. A device according to Claim 11, wherein
digital code train? and an output from said comparator changes from a

(c) memory controlling means for controlling first value to a second value when an output from
the writing ot-sai¢ digital code train into said mem- 5o  said-low-pgss filter exceeds a first predetermined
ory in accordance with an output from said error level, and from said second value to said first value
detecting means. when an output from said low-pass filter becomes

2. A device according to claim 1, wherein sald smaller than a second predetermiqed level, said
code train comprises a number of data blocks each - first predetermined level being higher than said
having a video signal and an emor 55 second predetermined level.
dstection/correction code, and 13 A device according to C? m 2, wherin
said error detecting means detects a presence of a each of said number of data blocks includes an
code error in each data block by using said srror allocation data representative of the allocation of
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of errors generated at the time of

pr edet g he&‘ﬁas'ﬁ‘

recordil an be corrected by u3|ng error correction codes.
Fig. 2 BElm e of a block format. In this format, "Sync" is a
code re f the top of a bl ock. "ID' is a code representative

of the frane area of each_bl ock or gag (Cyclrc %undancy Check
Code)" is an error det ect 7 on correctl 3?5 "Data" “represents
data in a block, and "P" is a parity for the above descrlbed error
correction QQQEISG is supplied via 13 @whbAl130 ttheach bdeRetonicsrettRR e8B! GRE clith@$Nadiag in
magneti c t apRp gad d4aViel ANDNGatd 142 i HIREEIF BRTOI Y dtbordkRcedwith the detection result.

error is always or occasionally present.in the ID
information, to thereby prohibit the application of

the write enable signal to the frame memory 142. §  correction parity word, and

As a result, the reproduced data, i.e., image data said error detecting means has a function to cor-
assumed fo contain many error, is not written in the rect a code error within said data block by using
frame memory 142 and a relatively good search said parity word, and outputs said flag in response
image can be obtzined. to an occurrence of a data block which cannot be

As readily understood from the foregolng de- 10 comectsd.
scription, according to the embodiment shown in 4. A device accordmgto Claim 3, wherein
Fig. 7, it is possible to obtain by using a very said memory is consfructed such that said digital
simple structure a signal which judges an occur- code train with at least some code thereof having
rence of error in the reproduced data. This signat is been corrected by said error detecting means.
used for controlling the write operation of the im- 75 5. A device according to Claim 2, wherin
age memory, to thereby obtain a good reproduced said memory controlling .means includes a flag
image. processing circuit for detecting an occurrence fre-

" A digital VTR has been used as an example in quency of said flag, and the write operation of said
the above embodiment. This embodiment is ap- digital code train into said memory is controlled by
plicable not only to a tape type recording medium, 20  an output from said flag processing circuit.
but also other recording medium such as an optical 6. A device according to claim 5, wherein
disk, magnetooptical disk and the like whersby said flag processing circuit detects the occurrence
when the data becomes difficult to be read from frequency of said flag within a predetermined pe-
such. a recording medium because of scratches or riod.
the like, the write operation of video signals into the 25 7. A device according to Claim 6, wherein
memory is prohibited to suppress flickers in a said memory controlling means controls the write
reproduced image output. Further, if the embodi- operation of said digital code train into said mem-
ment is applied to a receiver in a system wherein a ory in units of said predetermined period.
video signal is transmitted via a transmission path 8. A device according to Claim 7, wherein
such as a radio transmission, wire transmission or 30  said predetsrmined period corresponds fo the one
the like, flickers in a reproduced image due fo frame period of said video signal.
various interference waves can be avoided. Name- 9. A device according to Claim 8, wherein
ly, the invention is advantageously applicable to a said flag processing circuit comprises a counter for
system wherein a moving image is recorded counting said flag generated during said predeter-
digitally or transmitted, and particularly applicable 35 mined period, and a comparator for comparing said
to a system which has a possibility of data destruc- count value by said counter with a predetermined
tion by some reason. value. '

10. A device according to Claim 5, wherein
said flag is a binary signal, and said flag process-
Claims 40 ing clreuit includes a circuit for eliminating the high
frequency components of said binary signal.

1. A device for processing a digital code train 11. A device according to Claim 10, whersin
includifig a video signal on a transmission line, said eliminating circuit comprises a low-pass filter
comprising to which said binary signal is inputted, and a com-

(a) means for detecting a code error of said 45 parator for comparing an output from said low-pass
digital code train; filter with a predetermined value.

(b) a mem%rx capable of. belng written said 12. A device according to Claim 11, wherein
digital code train} . an output from sald comparator changes from a

{c) .memory controlling means for conirolling first value to a second value when an output from
the writing of-saict digital code train into said mem= s¢  said-low-pgss filter exceeds a first predstermined
ory in accordance with an output from said error level, and from said second value to said first value
detecting means. when an output from said low-pass filter becomes

2. A device according to claim 1, wherein said smallsr than a second predetermined level, said
code train comprises a number of data blocks each first predetermined level berng h" er than said
having a video signal and an emor 6  second predetermined level. g~
detection/correction code, and ' 13 A device according to aim 2, wherin
said error detecting means detects a presence of a each of said number of data blocks includes an
code error in each data block by using said error allocation data representative of the allocation of
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3. A device according to Claim 2, wherein each
of said number of data blocks includes an error




corresponding to its IDto themrestore the original image.

Consi der

programis recorded in the

_

now that after recording a TV program in a video tapéﬂmahaﬂHankI

revi ous pro
Accordi ngly, '

said video signal of said data block within a frame -

screen, and said memory controlling means writes
said each data block in said memory at an address
corresponding to said allocation data.

14. A device according to Claim 2, wherein
each of said number of data biocks includes an
error detection code capable of detecting an error
of only said allocation data, and said error detect-
ing means outputs said flag in accordance with an
error detection result of said allocation data by said
ervor detection code.

186. A device for processing a digital code frain

-on a transmission path including a video signal,.

comprising:

(a) eror detecting means for detecting a
code error of said digital code train; _

{b) a memory capable of being written said
digital code frain; and

(c) mode changing means for changing said
"device between first and second modes in accor-
dancs with an output from said error detecting
means, said first mode controlling the write opera-
tion of said digital code train into said memory, and
said second mods writing ‘said digital code train
into said memory irrespective of an output from
said error detecing means.

16. A device according to Claim 15, wherein
said code train comprises a number of data blocks
each including a video signal and an error
detection/comrection code, and )
said emor detecting means detects if there is a
‘code error in each data block by using said error
detaction/correction code, and outputs a fiag in
accordance with the detection result.

17. A devics according to claim 16, wherein’
said memory controlling means includes a flag
processing circuit for detecting an occurrence fre-
quency of said flag, and the write operation of said
digital code train into said memory is controlied in
accordance with an output from said flag process-
ing circuit.

18. A device according to Claim 17, wherein
said flag™processing circuit detects an occurrence
frequency of said flag within one frame of said
video signal, and said memory conirolling means
controls the write operation of said digital code

_ train into said memorx in units of said one frame of

said video signal. o
19. A device according to Clanm 17, wherein
said flag is a binary signal, and said flag process-

ing circuit includes a circuit for eliminating the high

frequency components of said binary signal.

20. A method or apparatus for processing a
digital data train representing a video signal, in
which ermrors in the digital data train are detected,
and at least a portion of the digital data train which
portion represents a video signal is selectively ei-
ther wriiten into a memory means or not in accor-

\m remai ni ng area of the video tape.
Conventionally, the other TV programstarts. to be recorded rega
the alignnment of recording tracks, shown in Fi,g

program overwites the g 5?3%%B§%1$%e

patterns.
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|ntersect|on area of track

dance with the said detected errors.
21. A device for processing a digital code train
including a video signal on a transmission line,

* wherein the write operation of the digital code train

into 2 memory is controlled in accordance with an
output from an error detection circuit for detecting
a code error of the digital code train, thereby
obtaining a good image even if some code of the
digital code train is destroyed.
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©3- the mndth of the previous track be Qhes narrow at the intersection
area so that data reproduction fromthe “harrow track beconmes difficult,
resulting in an increased error rate of reproduced signals and in flickers

in a reproduced image. Further a conventional video signal
reproduci ng apparatus of such di grt gé;é %g t ype-has—a—probtem—that
the quality of a reproduced inage is cons era
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degraded during a reproduci ng operation other than a normal reproducing
operation. For exanple, during a "high speed search reproduci ng operati on,
the envelop Ilevel of an output froma reproduci ng head beconmes very snall
periodically as shown in Fig. 4Ato that the reproduced codes at such-
portion have a lower reliability and Eﬂ’?%@is&ﬂ Ibility of errors.

Al so during the normal reproducing operation, i | arge foreign matters or
dusts are nmaintained fixed to a reproducing head over several |ines,

di sturbed i mages cannot be conpensated even with a drop-out conpensation
circuit, resulting in large flickers in the reproduced
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I mage. The above problens are commonly associated with an
apparatus which transmts a digital video signal via a transmssion |line
such as a magnetic recording/ reproducing |line having a high error
-occurrence possibility. '
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SUNNARY OF . THEMLBNEhHICBL , It is t her ef.ore.an. qbj.ect of the present
invention toe selve the above problens under such circunst ances.

It is another. pbject of the present invention to provide a video signal
processi fig devi ce capabl e of suppressing flickers in a reproduced i mge
even if video data is destructed duri%g %ﬂﬁ I,SSi on. Accor di ng
to an enbodi ment of the present invention sol ves the above probl ens,
there is provided a device for processing a digital code train including
a video signal on a transm ssion |line, conprising
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means for detecting a code error of said digit

~£apable of witing said digital code train; and ifng nmeans
for controlling the witing of said digital cqgdg train into said nenory in
accordance. with an output fromsaid error detegti ngOSrM‘nq”‘ The
above and ot her objects and advantages;of the |pgesent inventipn!wll

BRI EF DESCRI PTI ON OF THE DRAW NGS -

DEVICE FOR PROCESSING TRANSMITTED DIGITAL VIDEO SIGNAL

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a device for
processing video signals transmitted on a transmission
line such as a magnetic recording/reproducing system

 in which erroneous codes are likely to be generated.

Related Background Art

In a conventional digital video signal reproducing
apparatus such as a digital VTR as shown in Fig. 1, a
rotary head 10 mounted on a rotary cylinder converts a
magnetic signal recorded on a video tape into an electric
signal which is amplified by an amplifier 12 and converted
into a digital data by a data détection circuit 14 such
as a comparator. The output daté from the data detection
circuit 14 contains errors in some cases. The output
data is temporarily written in a memory-l6 so that an
error correction circuit 18 corrects errors while referring
to error correction codes (to be described later) added
when the date was recorded. Specifically, the erxror
correction circuit 18 reads the data in the memory 16 to
correct errors therein, and writes the corrected data
agéin in the memory 16. The corrected data is read from
the memory 16 and converted into an analog signals by a
D/A converter 20 to be sent to a video apparatus (not
shown) from a video output terminal 22.

In a digital recording system for recording a



Fig. 1 is a block diagram showi ng the structure of
"video signal reproducing apparatus; Fig. 2]s
bl ock format of video data recorded in a recording
Fig. 3 shows an exanple of record patterns of

-2 -

video signal in the form of a digital signal in a recording
medium, error correction technique is generally used

- whereby one frame video data is divided into blocks each
having a predetermined number of data, and an error
correction code is added to each block when fhe data is
recorded, to thereby correct errors at the-time of
recording/reproducing. In the reproducing operation, a
predetermined number of errors generated at the time of
recording/reproducing can be corrected by using error
correction codes. Fig. 2 shows an example of a block
format. In this format, "Sync" is a code representative
of the top of a block. "ID" is a code representative_
of the frame area of each block or symbol. "CRCC (Cyclic
Redundancy Check Code)" is an error detection correction
code for ID. "Data" represents data in a block, and
"P* is a parity for the above-described error correction
code.

The data in each block is reproduced from a
magnetic tape, and written in a frame memory at an area
corresponding to its ID to them restore the original image.

Consider now th§t after recording a TV program
in a video tape, another TV program is recérded in the
remaining area of the video tape. Conventionally, the
other TV program stafts fo be recorded regardless of the
alignment of recording tracks, so thét as shown in
Fig. 3, the cher program overwrites the previous program

at the intersection area of track patterns. Accordingly,



vi deo signals on a nmagnetic tape; ' Fi gs. are timng

c¢harts for explaining t he vi deo signal reproducin@EBqugwE rdi ng
to a prior art and enbodi nents of this invention; g{ 5is
a bl ock diagram showi ng the structure = of a digit Yigeo si gna

repr oduci ng apparatus accordi ng to an enbodi nent pf iGCT Mpgnt | op;

Fig. 6 is a block diagram show ng the_sgructure f—a.digital vijde

si gnal reproduci ng apparatus accordi ng t o anot Her enbodi nent of tfhis

i nvention; and Fig. 7 is a block diagram ' structure

the width of the'previous track becomes narrow at the
intersection area so that data reproduction from the
narrow track be;omes difficult, resuiting in an increased
error rate of reproduced signals and in flickers in a
reproduced image.

Further, a conventional viéeo signél.reproducing
apparatus of such digital recording type has a problem
that the quality of a reproduced image is considerably
degraded during a reproducing operation other than a
normal reproducing operation. For example, during a
high speed search reproducing operation, the envelop
level of an output from a reproducing head becomes
very small periodically as shown in Fig. 4A to that the
reproduced codes at such portion have a lower reliability
and higher possibility of errors.

Also during the normal reproducing operation, if
large foreign matters or dusts are mainfained fixed to
a reproducing head over several lines, disturbed images
cannot be compensated even with a drop-out compensation
circuit, resulting in large flickers in the reproduced
image. |

The above problems are commonly associated with
an apparatus which transmits a digital video signal via
a transmission line such as a magnetic recording/
reproducing line having a high error occurrence

possibility.



of a di gital video signal reproducing apparatus acco

| to a still
furt her enbodi ment of this invention. DETAI LE[ REPCAE
PREFERRED EMBODI MENTS The enbodi nents of] t erjt i on
will be described with reference to t he acconpanyi ng raw ngs
Fig. 5is a block diagram show ng the 4structure 20 QeT Mgt | of
this invention. A rotary head 30 converts a magndLlic signal on arvideo
tape (not shomm) into an electric signal which §s anplified Dy an;

anplifier mlar to the data detection cir
det ecti on c$UMM-ARY '-«QFPT\HEP;N¥EH'ISIQNT put fromthe anmplifier

It is therefore an object of the present invention

a !

to solve the above problems under such circumstances.

It is another object of the present invention to
provide a wvideo signal processing device capable of
suppressing flickers in a reproduced image'even if video
data is destructed during transmission.

According to an embodiment of the present
invention which solves the above problems, there is
provided a device for processingla digital code train
including a video signal on a transmission line, comprising
means for detecting a code error of said digital code
train; a memory Capable of writing said digital code
train; and memory controlling means for controlling the
writing of said digital code train into said memory in
accordance with an output from said error detecting
means.

The above and other objects and advantages of the
present invention will become apparent from the following

detailed description of embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the structure
of a conventional digital video signal reproducing
apparatus;

Fig. 2 shows an example of a block format of

video data recorded in a recording medium:;



25 32 into a digital signal which is witten in a ne
Simlar to the error correction circuit 18, an
circuit 38 corrects errors of the video

data stored in the nenory 36 while referringft corre
In a digital VIR one frane vigdeq data USUer 1996

- 6-
codes.
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25

Fig. 3 shows an example of record patterns of

- video signals on a magnetic tape:;

Figs. 4A to 4D are timing charts for explaining
the video signal reproducing operations according to a
prior art and embodiments of this inyention;

Fig. 5 is a block diagram showing the structure
of a digital video signal reproducing apparatus according
to an embodiment of this inventioﬁ;

Fig. 6 is a block diagram showing the structure
of a digital video signal reproducing apparatus according
to another embodiment of this invention; and

| Fig. 7 is a block diagram showing the structure
of a digital video signal reproducing apparatus according

to a still further embodiment of this invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The embodiments of the present invention will be
described with reference to the accompanying drawings.

Fig. 5 is a block diagram showing the structure
of an embodiment of this invention. A rotary head 30
converts a magnetic signal on a video tape (not shown)
into an electric signal which is amplified by an amplifier
32. Similar to the data detection circuit 14, a data
detection circuit 34 con?erts an output from the amplifier
32 into a digital signal which is written in a memory 36.

Similar to the error correction circuit 18, an

error correction circuit 38 corrects errors of the video




Is divided into bl ocks each having a plurality of pixel
frame video data has been subjected to various processifngs
and error-correction-coding. The error correction circyif
corrects error but also outputs a check result signa
check/ correction parity for each bl ock.6The check res
output for a block without error and a "1" output for
A counter 40 counts the check result signal 39 for each
the counter 40 outputs the nunber of error blocks per one f T ANE A=
conpar at or 4% tEorgiarmesl ain othe uhehooyn 3ewhidanref eddinigt o ermsent vaI ue

REF. |f the nunber of
correction codes. 1In a digital VTR, one frame video data
is divided into blocks each having a plurality of pixels,
and the one frame video data has been subjected to various
processings such as coding and error-correction-coding.
The error correction circuit 38 not only cofrects error
but also outputs a check result signal 39 of an error
check/correction parity for each block. The check
result may by'a "0" output for a block without error
and a "1" output for a block with error. A counter 40
counts the check result signal 39 for each frame. Namely,
the counter 40 outputs the number of error blocks per one
frame. A comparator 42 compares an output from the
counter 40 with a present value REF. If the number of
blocks is the present value or more, a "1" signal is
outputted, whereas if it is less than the present wvalue
REF, a "0" signal is outputted.

The data error-corrected by the error correction
circuit 38 and stored in the memory 36 is read out there-
from and supplied to a frame memory 44. As will be
understood from the later description, the video data one
frame before has been stored in the frame memory 44.
Therefore, if the comparator 42 outputs "1", the write
operation into the frame'memory 44 is stpopped for one
frame, and only the read operation is allowed. In
othef words, video signals of the same frame are

sequentially read from the frame memory 44 which is held



bl ocks is the present value or nore, a "1" signal is
Mt is less than the present value REF, a "0" signal i
The data error-corrected by the error correction circ
the nenory 36 is read out there- fromand supplied tofajframe
As will be wunderstood fromthe |ater_ description, thejvi
frame before has been stored in the frane nenory 44.
conparator 42 outputs "1", the wite operation into the fra

st popped for one_ frane, and only the read operation is allowed. In
in a freeze state. As a result, the frame memory 44 is

inhibited to be renewed by the data stored in the memory
36. On the other hand, if the comparator 42 outputs "0",
both the read and write operations for the frame memory
44 are permitted. Therefore, the frame memory 44 is
renewed by the data stored in the memory 36.

The video data read from the frame memory 44
is converted into analog data by a D/A converter 46 and
outputted to a video apparétus (not showﬁ) via a video
output terminal 48.

The operation of this embodiment will be.described
taking as an example the case as shown iﬁ.Fig. 3. One
frame video data is recorded respectively on tracks 50
and 51, tracks 52 and 53, and tracks 54 and 55. Although
a frame image with less error can be reproduced from
tracks 50 and 51, a reproduced image from tracks 52 and
53 has a number of errors because about half of the data
on track 53 is destructed by track 54. According to
this embodiment, assuming that the present wvalue REF of
the comparator 42 is set to one fourth the number of

- blocks constituting one frame, the frame memory 44 is
held in a.freeze state for inhibiting the data write
operation into the memory 44 if the data corresponding
to one fourth the frame is destructed. A reproduced
image with less error at one frame before is outputted
instead of the present frame.

Fig. 6 is a block diagram showing the structure



ot her’ words, video signals of the sane frame are sequepd
the frame nenory 44 which is held _
in a freeze state. As a result, the franme nenory 44 is

renewed by the data stored in the menory 36. On the ¢tHer hand

conparator 42 outputs "0", both the read and wite oprtla)asogpr”é?e
frame nmenory

ally read from

of another embodiment of this invention. In this
embodiment, in place of the counter 40 and comparator 42,
there are provided an analog integrator 60 and a comparator
62 ha§ing an input/output hysteresis characteristic.
Specifically, the ckeck result signal 39 from the error
correction circuit 38 is integrated by the-analog
integrator 60, and the integrated signal is supplied to
the comparator 62 by which the output of the integrator
60 is compared with a threshold level having the hysteresis
characteristic. The comparator 62 changes its output
from "0" to "1" Qhen an output of the integrator 60
exceeds a predetermined level Vth 1, and changes its output
from "1" to "0" when the output lowers a predetermined
level Vth 2 lower than Vth 1. An output of the comparator
62 controls the data write into the frame memory 44 in
units of frame, in a similar manner to the comparator 42
shown in Fig. 5.

The embodiment shown in Fig. 6 can achieve the
desired object with a relatively simple circuit arrangement.

As readily understood from the foregoing
description, with thg embodiments shown in Figs. 5 and 6,
even if a number of video data are destructed, fliékers
in an image can be suppressed to thus allow a ;eproduced
image of less flicker.

Fig. 7 is a block diagram showing the structure
ofla still further embodiment of this invention.

Reference numeral 110 represents a magnetic tape on which



44 are permtted. Therefore, the frame nenory 44 is renewefl g
stored in the nenory 36. The video data read from tfhe
44 is converted into analog data by a DA converter 46 ang

vi deo apparatus (not shown) via a video output term nal
operation of this enbodinment wll be_ggﬁcribed t aki ng as fa exa
case as shown in Fig. 3. One franme vide

tracks 50 and 51, tracks 52 and 53, and tracks 54 and 55™—A&
frane inmage with less error can be reproduced from tracks 50 amu

reproduced hmaggika@MAitRCKS iYhANds recorded, 112 a magnetic head,

114 an amplifier, 116 a reproduction circuit for
converting an'output (analog signal) from the amplifier
114 into a digital data signal, and 118 a Sync detection
circuit for detecting'a Sync cpde indicating the head

of a block. A serial to parallel (S/P) converter 120
converts a serial data outputted from the reproduction
circuit 116 into a parallel data of 8 or 4 bits. A
'timing genefator 122 generates a predetermined timing
signal in accordance with a Sync code detected by the
Syné detection circuit 118.

An ID register 124 stores and ID within a
reproduced block. An error decision circuit 26 decides
in accordance with a CRCC added to the ID whether or
not an error is present, and outputs a flag IDG if there
is no error. A symbol counter 128 has a symbol data of.
ID as its initial value, and counts a data symbol of 8
or 4 bits. A block counter 30 uses as its initial value
a block data of ID, and counts the number of blocks.

An AND gate 132 controls the count of the counters 128
and 130 by using an output (IDG) fiom the error decisiqn
circuit 126. A comparator 136 compares an output from

an analog low-pass filter {(LPF) 134 with a predetermined
threshold value. A system control circuit 138 controls
‘the entirety of the circuit during a normal reproduction
operation, a search operation and the like. A switch 140

is controlled to open or close by the system control



53 has a nunber of errors because about half of the data omgp[g
destructed by track 54. According to this enbodi nent, asqu
present value REF of the conparator 42 is set to one fou
bl ocks constituting one frane, the frane nenory 44 is held{i 30@3%
state for inhibiting the data wite_ gperation into the 44 i f e
data corresponding to one fourth the frane is destructed.
image with | ess error at one franme before is outputted

present frame. Fig. 6 is a block diagram show ng the structure ——
circuit 138. A frame memory 142 is supplied with a write

enable (WE) signal from an AND gate 144. The count of the
symbol counter 128 is applied to the frame memory 142 as
its lower address, and the count of the block memory 130
is supplies as the upper address.

The operation of the above embodiment will be
described taking a search mode as an example. An output
of the magnetic head 112 ie amplified by the amplifier 114
and converted into a digital data by the reproduction
circuit 116. The output from the reproﬁuction circuit
116 is a code train of the block structure as shown in
Fig. 2. The Sync detection circuit 118 detects the top
code of the block. In accordance with an output from
the Sync detection circuit 118, the timing generator
122 generates a fetch timing signal for the ID register
124, a reset timing signal for the counters 128 and 130,
and other timing signals.

An output data from the reproduetion circuit 116 is
converted into a parallel data by the S/P convereter 120.
The ID data is sotred in the ID register 124, and is
loaded as the initial value into the symbol counter 128
and block counter 130. Under the state that the reproduced
output level of the magnetic head 112 is sufficiently
high, there is scarcely any error in the ID information
so that the error decision circuit 126 outputs-the flag
IDG in a stable manner. Accordingly, the AND gate 132

supplies the output from the timing generation circuit



-8: of another enbodinment of this invention. In this enbodinment, in
.place of the counter 40 and conparator 42, there arg [ v a9
‘integrator 60 and a conparator 62 having an input/mtpﬁ.ﬁ@@ﬁ&ﬁéﬁ

characteristic. Specifically, the ckeck result signgl {39 fromthe efrq¢r
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122 to the counters 128 and 130 in a stable manner.
The counts of the counters 128 and 130 are supplied
as the lower and upper.addresses to the frame memory
142 so that the video data outputted from the S/P
converter 120 is written in the frame memory 142 at

the designated address.




correction circuit 38 is integrated by the anal og integratfor
ibntegrated signal is supplied to the conparator 62 by whi
the integrator 60 is conpared with a threshold | evel havifg|the hysteres
characteristic. The conparator 62 changes its output fron"¢" 08 g¢f n
an out put of the integrator 60 exge\%gs_a predeterm ned | eje] Vth 1, a%e
changes its output from"1" to "O" en the output |owersja pr '

|l evel Vth 2 lower than Vth 1. An output of the conparator 2.controls the
data wite into the frane nenory 44 in wunits of frame, in a simlar moarmres

to the conparator 43trshay dvb¥d bpdration, the block video data

P it SHEET |

reproduced from the magnetic tape is written in the
frame memory 142. Next, there will be described the
operation when the reproduced output level of the
magnetic head 112 has lowered. In this case, there
are many errors in the reproduced data. The error
decision circuit 126 detects errér in accordance with
the CRCC contaiﬁed in the ID information in the ID
register 124. If there are errors, the circuit tends
to output less the flag IDG as shown in Fig. 4B. More
in particulér, while the envelope level of a reproduced
output from the magnetic head 112 is large, the flag
IDG is generated in a stable manner. However, while
the envelope level of a reduced output is small, the
flag IDG is scarcely generated, and‘during the intermediate
region, the flag IDG is generated in an unstable manner.
The output (Fig. 4B) from the error deci;ion circuit
126 has the waveform as shown in Fig. 4C after passing
through LPF 134, and has the waveform as shown in Fig.
4D after passing through the comparator 136. The output
from the comparator 136 operates as the signal'for judging
if there is an error in the ID information.

The switch 140 is closed if LPF 134 and comparétor
136 are used, i.e., if a épecific reproduction operation
is to be used. The output from the comparator 136 is

supplied via the switch 140 to the AND gate 144. The

AND gate 144 is closed if an error is always or



The enbodi nent shown in Fig. 6 can achieve the desired o
relatively sinple circuit arrangenent. . As readi

the foregoing description, with the enbodi nrents shown in
even if a nunber of video data are destructed, flickers

suppressed to thus allow a reproducedi3ifmge of less flic
7 is a block diagram show ng the structure of a still fu
i nvention. Reference nuneral 110 represents a

of this
whi ch

tic tape on

occasionally present in the ID information, to thereby
prohinit the application of the write enable signal

tc the frame memory 142. As a result, the reproduced
data, i.e., image data assumed to contain many error,
is not writgen in the frame memory 142 and a relatively
good s=arch image can be obtained.

As readily understood from the foregoing
description, according to the embodiment shown in Fig.
7, it is possible td obtain by using a very simple
structure a signal which judges an occurrence of error
in the reproduced data. This signal is used for
controlling the write operation of the'image memory,
to therxeby obtain a good reproduced image.

A digital VTR has been used as an example in
the above embodiﬁent. This embodiment is applicable
not only to a tape type fecording medium, but also other
recording medium such as an optical disk, magnetooptical
disk and the like whereby when the data becomes difficult

to be rsad from such a recording medium because of

‘scratches or the like, the write operation of video

signals into the memory is prohibited to suppress
flickers in a reproduced image output; Further, if

the embodiment is applied to a receiver in a system
wherein a video signal is transmitted via a transmission
path such as a radio transmission, wire transmission

or the like, flickers in a réproduced image due to

various interference waves can be avoided. Namely,



-9- - ra digital video signal is recorded, 112 a magnetic head, 114 an
anplifier, 116 a reproduction circuit for converting an anal og
signal) fromthe anplifier 114 into a digital data signalf, REREA
detection circuit for detecting a Sync code indicating the
bl ock. A serial to parallel (S/P) converter 120 convertsfa sedi al
outputted fromthe reproduction 3

- 14 -

the invention is advantageously applicable to a systen
wherein a moving image is recorded digitally or
transmitted, and particularly applicable to a system
which has a possibility of data destruction by.some

reason.



circuit 116 into a parallel data of 8 or 4 bits. A timng gg

generates a predetern1ned timng signal in accordance with RER1
detected by t esﬁfelt%f@taFfdn circuit 118. - An | D redi st
stores and ID duced bl ock. An error decisionfcifr
decides in ac CRCC-added to the | D whet her

Is present, and outputs a lag: IDGif there is no error.
128 has a synbol data of ID as its initial value, and coufls

of 8 or 4 bits. A block counter 30 uses as its initial valu-
WHAT IS CLAIMED IS:

1. A device for processing a digital code train
including a wvideo signa} on a transmission line, Comprising
(a) means for detecting a code etror of said
digital code train;
(b) a memory capable of being written said
digital code train; and
(c) memory controlling means for controlling
the writing of said digital code train into said memory

in accordance with an output from said error detecting

meanse.

2. A device according to claim 1, wherein

said code train comprises a number of data blocks
each having a video signal and an error detection/correction
code, and

said error detecting means detecté a presence
of a code error in each data block by using said error
detection/correction code, and outputs a flag in

accordance with the detection result.

3. A device according to Claim 2, wherein
each of said number of data blocks includes
an error correction parity word, and
| said error detecting means has a function to
correct a code error within said data block by using
said parity word, and outputs said flag in response

‘TR ) O D THIS SHEST S By
* c L M H *

REPLACED




a bfdck dat a_of ID; and counts the nunber of bl ocks. ~An AND

m t he error‘l‘hdémp@iaé)ﬁeenmlﬁa#t 126. A conparator 136 conpaleg

from an anal og
vaI ue A syst e
during a nornal repro uction operation, a search operationg

smntch 140

er (LPF) 134 with a predetermn
it 138 corols the entirety of

)

is controlled to open or cl ose by the systen1contro

to an occurrence of a data block which cannot be

corrected.

4. A device according to Claim 3, wherein
said memory is constructed such that said digital
code train with at least some code thereof having been

corrected by said error detecting means.

5. A device according to Cléim 2, wherin .

said memo;y controllin§ means includes a flag
processing circuit for detecting'an occurrence frequency
of said flag, and the write operation of said digital

code train into said memory is controlled by an oﬁtput

from said flag processing circuit.

6. A device according to claim 5, wherein

said flag processing circuit detects the occurrence

frequency of said flag within a predetermined period.

7. A device according to Claim 6, wherein

said memory controlling means controls the write

" operation of said digital code train into said memory

in units of said predetermined period.

8. A device according to Claim 7., wherein

said predetermined period corresponds to the

one frame period of said video signal.

T




- 10-° Ci reuit—138—A-frame penory 142 is supplied with ajwREmACEREND! SHEET
(WE) signal froman AND gate 144. The count of the synbol ¢o '

applied to the eplacal 55 jts | ower address, and ‘h coun f e
Wiﬁas t he upper address. The Q&éﬁﬂ'@@
I

bl ock nenory 1ﬁﬂ
e descri’bed t aki ng a search nfoqe_as_an

of the above e

exanpl e. An output of the magnetic head 112 is anplified by the anplifier
114

9. A device according to Claim 6, wherein

said flag processing circuit comprises a counter
for counting said flag generated during said predetermined
period, and a comparator for comparing said count value

by said counter with a predetermined value.

10. A device according to Claim 5, wherein
said flag is a binary signal, and said flag processing
circuit includes a circuit for eliminating the high

frequency components of said binary signal.

11. A device according to Claim 10, wherein
said eliminating qircuit comprises a low-pass
filter to which said binary signal is inputted, and
a comparator for comparing an output from said low-pass

filter with a predetermined value.

12. A device according to Claim 11, wherein

an 6utput from said comparator changes from
a first value to a second value when an output from
said low-pass filter exceeds a first predetermined level;
and from éaid second va;ue to said first value when
an output from saiﬁ low-pass filter becomes smaller
than a second predetermined level, said first
pfedetermined level being higher than said second

predetermined level.

A




and -conver ted—-i-nte—a—di-gi-tal—data by the reproduction cirg uR PWEME‘]'R:SWE%T
,output fromthe reQIo CF&PQ ﬁjrcuit 116 is a code train ¢fJthe bl ock
structure as B &Y. The Sync detection circuit L18 db3OCTE W
top code of t : IJﬁ‘H cordance with an output fromjthe Sync
detection circ m ng gen@rator 122 generatesja fetch trmn
signal for the IDregister 124, a reset timng signal forlkthe.counters 128
and 130, and other timng signals. An out put data fromthe

reproduction circuit 116 is converted into a parallel data by the S/P
convereter 120. THS4 DA ddevice saceendingt k& CRaisyi%t fhey

»and is
each of said number of data blocks includes

an allocation data representative of the allocation
of said video signal of said data block within a frame.
screen, and said memory controlling means writes said

each data block in said memory at an address corresponding

to said allocation data.

14. A device according to Claim 2, wherein

each of said number of data blocks includes
an error detection'code.capable of detecting an error

of only said allocation data, and said error detecting
. means outputs said flag in accordance with an error
detection result of said allocation data by said error

detection code.

15. A device for processing a digital code
.train on a traﬂsmission path including a video signal,
comprising:

(a) error detecting means for detecting a code
~error of said digital code train:

(bi a memory capable of being written said
"digital code train; and

(c) mode changing means for changing said device
‘between first and second modes in accordance with an
butput from said error detecting means, said first mode

€ontrolling the write operation of said digital code

RO | s stmer s s
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| oaded as—%he—+ﬁ+%fa+—va%ue—|nto t he synbol counter 128 and bﬁ

130. Under t tlac e reproduced output [evel of th
112 is suff uﬁ1 here is scarcely any error in th

e%RGEMENWesH ET

i nformation ror decision circuit 126 outputs
in a stable ngly, t he 1AND gate 132 supplies
the timng generation circuit

REPLACEMENT SHEET

train into said memory, and said second mode writing
said digital code train into said memory irrespective

of an output from said error detecing means.

16. A device according to Claim 15, wherein

said code train-compriées a number of data blocks
each including a video signal and an error detection/
correction code, and

said error detecting means detects if there
is a code error in each data block by using said error
detection/correction code, and outputs a flag in

accordance with the detection result.

17. A device according to claim 16, wherein

said memory cqntrolling means includes a flag
processing circuit for detecting an occurrence frequency
éf said flag, and the write operation of said digital
code train into said memory is controlled in accordance

with an output from said flag processing circuit.

18. A device according to Claim 17, wherein

said flag processing circqit detects an
occurrence frequgncy of said flag within one frame of
.said video signal, and said memory controlling means
controls the write operation of said digital code train
into said memory in units of said one frame of said

video signal.
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to the frame ne

converter
addr ess.

.of the counterg . %130 are supplied as the lower a dﬂmmﬂ

t%%—%e—%he—eeunLeLs_JZB and 130 in a stable Jhe counts

t the video data outputtef fTo CNE Sht

120 i he frame nenory 142 at th

19. A device according to Claim 17, wherein
said flag is a binary signal, and said flag

processing circuit includes a circuit for eliminating

.the high frequency components of said binary signal.

20. A method or apparatus for processingja digital

data train representing a video signal, in which errors in
the digital data train are detected, and at least a portion
of the digital data train which portion represgnts a video
signal is selectively either written into a memory means

or not in accordance with the said detected errors.

21. A device for processing a digital code train
including a video signal on a transmission line, wherein
the write operation of the digital code train into .

a memory is controlled in accordance with an output

from an error detection circuit for detecting a code
error of the digital code train, thereby obtaining a
good image even if some code of the digital'code train

is destroyed.

ORI T



- 12-- Wth the above operation, the block video data reproduced
fromthe magnetic tape is witten in the frame nenory 142. Next, there
will be described the operation when the reproduced out pu 76
magnetic head 112 has lowered. In this case, there are ne
reproduced data. The error decision circuit 126 detects ¢fri
accordance with the CRCC contained in the ID informationf§in

- 21 -

ABSTRACT:

DEVICE FOR PROCESSING TRANSMITTED DIGITAL VIDEO SIGNAL
A device for processing a digital code train

including a video signal- on a transmissica line, wherein

the write operation of the digital code train into
a memory is controlled in accordance with an output

from an error detection circuit for detecting a code
error of the digital code train, thereby obtaining a
good image even if some code of the digital code train

is destroyed.

FIGURE 5
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regi-ster 124. |f there are errors, the CIrCUIt tends to g
.flag IDG as shown in Fig. 4B Nbre Cinpartitul ar, while
of a reproduced output fromthe magnetic head 112 is | argg
is generated in a stable manner. However, while the env:lrpe | evel O
reduced output is small, the fla% IDG is scarcely gener gt ¢d, 5“&: #gﬂgg
the internmediate region, the flagt IDGis generated in a nst abl e .
The output (Fig. 4By fromthe error decision circuit 126 has thewe Q
as shown in Fig. 4C after passing through LPF 134, and Tre
shown in Fig. 4D after passing through the conparator 136. The oulpv
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fromthe conparator 136 operates as the signal for judging if there is an
error in the IDinformation. The switch 140 is closed if LPF 134
and conparator 136.are used, i.e., if a specific reproduct~ap_operation
is to be used. The output fromthe conparator 136 is suppfiRgh\ s
switch 140 to the AND gate 144. The AND gate 144 is cl osgd g
al ways or 2
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- 13- occasionally present in the IDinformation, to thereby prohibit
the application of the wite enable signal to the frame nenory 142. As a
result, the reproduced data, i.e., inmage data assumed tgrsaqfai n nmany
error, is not witten in the frame nmenory 142 and a rel gt iRg,

search i mage can be obt ai ned. As readily undersfo

foregoing description, according to the enbodi nent shoyn §
possible to obtain by using a vegy sinmple structure a §id
an occurrence of error
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I n the reproduced data. This signal is used for controlling the wite
operation of the inmage nenory, to thereby obtain a good reproduced inage.
A digital VIR has been used as an exanple in the above embgdi nent. This
enbodi nent. i s-applicable mnot only &o a tape type record{ngfl)

al so other recording mediumsuch a3 an optical disk, mgng
and the |ike whereby when the data beconmes difficult tdg
a recordi ng nedi um because of scratches or the like, tH@ejw0E
of video signalg into the menory is prohibited to suppfes
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VNitb - %

flickers in a reproduced image out put. Further, if “the enbodiment is

;.-appl led to a receiver in a system wherein a vi deQ__SI gnal .is transmtted
via.astransm ssion path such as a radio transm ssi‘on, wire transm ssion
or the like, flickers in a reproduced inmage due to \TEsSlﬁetSHawéegR gce

vves ean e e et IIIHIIT

Claims

1. A device for receiving a digital data train including
a video signal and generating therefrom an output
video signal, the device comprising:

error detection means (38, 126) for detecting er-
rors in the received data train;

a memory (44,142) for storing video data defin-
ing an output video image frame; and

writing means (128,130) for writing video data
extracted from the received data train into said
memory so as to compose said output video im-
age frame; :

characterised by:
control means (40,42,60,62,122,128,132,
134,136,144) arranged to control the writing means
with respect to each video image frame so as to
write the video image frame into said memory (44,
142) if the error detection means indicates a prede- - .
termined low error rate; and not to write the video %
image frame into said memory (44, 142) if the efror
. detection means indicates an error rate higher than
* . thie predetermined low error rate.
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THIS SHEE | ' '
REPLACEMENT SHEET
l 12 JuN m:]

.




the I nvention is advant ageously applicable to a sys—t—em—W%eFel—ﬁ—a—H%w ng

a systém which has a possibility of data destructlo

i'mage i s récorded di gitally or transmtted, and par L.C Ia Ie to
- 15 - dains REPLA Eﬁﬁf
_ -6-

2. A device according to claim 1, wherein said data
train comprises a number of data blocks each hav-
ing a video signal and an error detection or correc-
tion code, and wherein said error detection means
is operable to detect the presence of a code error

~ in each data block by using the associated error de-
tection or correction code, and to output a flag in
accordance with the detection result.

3. A device according to claim 2, wherein each data
block includes an error correction parity word, and
wherein said error detection means is operable to
correct a code error within a data block using the
associated parity word, and to output said flag in
response to an occurrence of a data block having
an uncorrectable error.

4. A device according to claim 2 or claim 3, wherein
said control means includes a flag processing cir-
cuit (40,60,134,136) for detecting the occurrence -
frequency of said flag, and wherein the writing of
each video image frame into said memory is con-
trolled in accordance with the output from said flag
‘processing circuit.

‘8. A device according to claim 4, wherein said flag
processing circuit detects the occurrence frequency
of said flag within a predetermined period.

6. A device according to claim 5, wherein said prede-
termined period corresponds to the frame period of
said video signal.

f_REPLACEMENT SHEET |
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17 A device for_receiving a digital data train including ~a video signal

-and gener.ating theref rom an out put vi deo signal, the device conprising:

error; detecti on ThisShee @8@26 ladedr det ecting er- rors in the

recei ved data tra rrermry (44,142) for storing video data

'defl n- deo i negle frame; and witing neans
8,130) for wr|t| ng Vi deo extracted fromthe received data

train into said mem)ry so as to conpose said output video im

age frame; . har cteri.sed pont rol

(40, 42, 60, 62, 128, 128 dgyice a@@mrmgm)ciamaﬁgew%%nﬁm fag@ writing
means  with respeptoé@ssmg wre%m Imrﬁéégew%mnta 4oof ifog the video

i mage frane into said nenory if the erroro?etec n_nmeans

2
indicates a prede- COUPENgG rt@@ I'Bﬂ&mqrorgfrﬁt:ﬁuréﬁﬂcﬁ& fl@Ghe vi deo
image frame into S@én@?ﬁt’éd ddfingl€did predetefrriaed pefiid;,candm means

I ndicates an error Tate hi
compar. (Afé} or comparing the count value with
a predetermmed value.

8. A device according to claim 4, wherein said flag is
a binary signal, and said flag processing circuit in-
cludes a circuit (60, 134, 136) for eliminating the high

- frequency components of said binary signal.

9. A device according to claim 8, wherein said elimi-
nating circuit comprises a low-pass filter (60,134) to
which said binary signal is inputted, and a compa-
rator (62,135) for comparing the output from said
low-pass filter with a predetermined value.

"10. A device according to claim 9, wherein the output
from said comparator changes from a first value to
a second value when the output from said low-pass
filter exceeds a first predetermined level, and from
said second value to said first value when the output
from said low-pass fiiter becomes smaller than a
second predetermined level, said first predeter-
mined level being higher than said second prede-
termined level.

11. A device according to any of preceding claims 2 to
10, wherein each data block includes allocation da-
ta representative of the position of said video signal

REPLACEMENT SHEET
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the predeternined low error rate. | -16- 2. A
devi ce according to claiml, wherein said data Thissbhevt HBe¢n Replaced nunber

of dat-a bl ocks each hav- ing a video signal and ion or
correc- tion code, and wherein said error detect mnlﬁs
operable to detect the presence of a cggde error In ea | ock by
using the associated error de- tection or correction code, and to

output a flag in accordance with the detection result. 3, A device
according to cl ait@2 Awdeyige aceordingato claisnctk whereisssaid errer

correction parity woldhte¥tion or correction code is used for detecting an
error in only said allocation data. |

13. Adevice accordingtoclaim1,2,4,6 or 8 furthercom-

prising:
mode changing means (138,140) for chang-.

ing the operating mode of said device between first!
and second modes, the first mode being such that
the control means controls writing of video image
frames into said memory in accordance with the er-
ror rate indicated by the error detection means, and
the second mode being such that video image-
frames are written irrespective of the error rate.

AR
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L . . GOULI 6 -y
wheréin said error ‘detection nmeans is operable to correct a code error
within a data bl ock using the associ ated parity word, and to out put
said flag in response to an occurrence of a data bl ock havi ng an
uncorrectable error. 4. A device according to claim2 or claim3, wherein
said control neans includes a flag processing cir- cuit (40,60, 134, 136)
for detecting t he -occurrence fregl®emcy of said flag, and wherein the
writing of each video inmage frame into said nenory is con- trolled

i n accordance with the output fromsaid flag processin 5. A
devi ce accordi r@Qldlens! ai m 4, wherein said flag REPLAGE ﬁ éjr Sﬂéﬁ
circuit.detects the occurrence frequency of said flag within a
predeterm ned period. 6. A device according to claimb5, wherein said prede-
term ned period.coik depdcesfanreseivingna gdigitalddata tranra;emaludmlgo si gnal .

REPLACENENT -SHEET_ a video signal and generating therefrom an output
video signal, the device comprising:

error detection means (38, 126) for detecting er-
rors in the received data train;

a memory (44,142) for storing video data defin-
ing an output video image frame; and

writing means (128,130) for writing video data
extracted from the received data train into said
memory so as to compose said output video im-
age frame; | :

characterised by:

control means (40,42,60,62,122,128,132,
134,136,144) arranged to control the writing means
with respect to each video image frame so as to
write the video image frame into said memory (44,
142) if the error detection means indicates a prede-
termined low error rate; and not to write the video
image frame into said memory (44, 142) if the error
detection means indicates an error rate higher than
tfie predetermined low error rate.
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device according to claim5, wherein said flag processing circuit
conprises a counter (40) for counting the nunber of occurrences of said
flag generated during said predeterm ned period, and a conpar at or
(42) for conparing the count value with a predetermned value. 8. A
devi ce according t-o claim 4, wher ei n @de flag is a binary signal, and
said flag processing circuit in- -udes a circuit éﬁﬂ% ﬁ@ﬁN%%ﬂEEfor
elimnating the high. frequency conponents of sai R Q signal. 9. A

device according to claim8, wherein said elim- ) )
2. A device according to claim 1, wherein said data

train comprises a number of data blocks each hav-
ing a video signal and an error detection or correc-
tion code, and wherein said error detection means
is operable to detect the presence of a code error
in each data block by using the associated error de-
tection or correction code, and to output a flag in
accordance with the detection result.

3. A device according to claim 2, wherein each data
block includes an error correction parity word, and
wherein said error detection means is operable to
correct a code error within a data block using the
associated parity word, and to output said flag in
response to an occurrence of a data block having
an uncorrectable error.

4. A device according to claim 2 or claim 3, wherein
said control means includes a flag processing cir-
cuit (40,60,134,1386) for detecting the occurrence
frequency of said flag, and wherein the writing of
each video image frame into said memory is con-
trolled in accordance with the output from said flag
‘processing circuit.

‘5. A device according to claim 4, wherein said flag
processing circuit detects the occurrencs frequency
of said flag within a predetermined period.

6. A device according to claim 5, wherein said prede-
termined period corresponds to the frame period of
said video signal.
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nating circuit conprises a |owpass filter (60, 134.) to whi ch said

bi nary signal is inputted, and a conpa- rator (62,135) for conparing
the output fromsaid | ow-pass filter with a predeterm ned value. 10. A
devi ce according to claim9, wherein the output from sai d conparat or
changes froma first value to a second val ue when the output fromsaid
| ow pass filter exceeds a first predeternmned |level, and from sald
second value to said first val ue when™the Tout put

filter becones smaller than a second predeterm nehﬁ@v@lﬁ\hﬂ! rst
predeter- m ned | evel being higher than said second prede- term ned
level . AzdevAceaviesr éuag; gnvooéia@ﬁecsedwmepém =aid flag 10,
wher ei n each data bl ock incl

| ocati.on counterr ?Rbfs%'rt ative of
the position of stQF9§§%gsF§ﬁ%4‘ comprises a
counting the number of occurrences of said flag
generated during said predetermined period, and a
comparator (42) for comparing the count value with
a predetermined value.

8. A device according to claim 4, wherein said flag is
a binary signal, and said flag processing circuit in-
cludes a circuit (60,134, 136) for eliminating the high
frequency components of said binary signal.

9. A device according to claim 8, wherein said elimi-
nating circuit comprises a low-pass filter (60,134) to
which said binary signal is inputted, and a compa-
rator (62,135) for comparing the output from said
low-pass filter with a predetermined value.

"10. A device according to claim 9, wherein the output
from said comparator changes from a first value to
a second value when the output from said low-pass
filter exceeds a first predetermined level, and from
said second value to said first value when the output
from said low-pass filter becomes smaller than a
second predetermined level, said first predeter-
mined level being hlgher than said second prede-
termined level.

11. Adevice according to any of preceding claims 2 to
10, wherein each data block includes allocation da-
ta representative of the position of said video signal
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-18-" 12. A devicé according to claim1l, wherein said error det ection

or correction code is used for detecting an error in only said

al location data. 13. A device according to claiml ,2,4,6 or 8 further
com pri sing: node changi ng neans (138, 140) for chang- i ng
t he operating node of said device between first and second nodes, the
first nmode being ‘such that t he cont+ dB sreans contr gl el video
I mage frames into said menory in accordance with® éigéﬁkhwqwgbr rate
i ndi cated by the error detection neans, and t he second node bei ng such

that vi deo 1mageyy ol paUiedEclriiig ol MalP TS WAeHGiA Rl BFfor ot e
detection or correction code is used for detecting an
error in only said allocation data.

13. Adevice accordingtoclaim 1,2,4,6 or 8 further com-
prising:

mode changing means (138,140) for chang-

ing the operating mode of said device between first

and second modes, the first mode being such that

the control means controls writing of video image

frames into said memory in accordance with the er-

ror rate indicated by the error detection means, and

the second mode being such that video image
frames are written irrespective of the error rate.

Je gy
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ABSTRACT:

DEVICE FOR PROCESSING TRANSMITTED DIGITAL VIDEO SIGNAL
A device for processing a digital code train

including a video signal on a transmissica line, wherein

the write operation of the digital code train into
a memory is controlled in accordance with an output

from an error detection circuit for detecting a code
error of the digital code train, thereby obtaining a
good image even if some code of the digital code train

is destroyed.
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