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I nformation Transm ssion System Wth Record/ Reproduci ng Device QApKHR@mND
OF THE I NVENTION Field of the Invention The present invention relates to an
information transm ssion systemand nore particularly to an informa tion
transm ssion systemw th record/reproduci ng device. Rel ated Backygreund Art
There are al ready known a digital vildeo tape recorder for recordi ng and
reproduci ng digital video signals, and a systemfor transm”ﬁmtmm m"mjw
receiving digital video signals. Consequently a system for deo
signal in a digital video tape recorder and transmtting the reproeduced

vi deo Siq&ﬁhiﬁbﬁeﬁﬂﬂﬂqmmUHMkjhﬂn be realized by the conbinati on of known

t echnol ogres, as shown in Fig. 1. Analog video signal supplied to an input
termnal 1 is entgefednation Maemiaped eyl W thArlerdq/ deo signal

rel eased therefromis supplied to an encoder (transmtter) 3 for encoding
and band conpresReprodivdraptimiticd the encoder 3 is supplied through a
transm ssion channel 30 to a decoder 4 constituting a receiver, for signal
expansi on and' D/ A conversion Thus the original anal og video signal is

obtained at an output term nal 5. Z 1 APR 2003
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an information
transmission system and more particularly to an informa-
tion transmission system with record/reproducing device.

Related Background Art

There are already known a digital video tape
recorder for recording and reproducing digital video
signals, and a system for transmitting and receiving
digital video signals.

Consequently a system for recording video signal
in a digital video tape recorder and transmitting the
reproduced video signal after encoding can be realized
by the combination of known technologies, as shown in
Fig. 1. Analog video signal supplied to an input
terminal 1 is entered into a video tape recorder 2.
Analog video signal released therefrom is supplied to an
encoder (transmitter) 3 for encoding and band compression.
The output of the encoder 3 is supplied through a
transmission channel 30 to a decoder 4 constituting a
receiver, for signal expansion and D/A conversian. . Thus
the original analog video signal is obtained at an output

terminal 5.
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- 2 In the video tape recorder 2, there are provided an A/D Cinvﬁ’rtﬁd 12,
a band conpression circuit 14, an el ectronmagnetic converting u it Bé,3an
expansion circuit 22 for effecting an expansion inverse to the process of

t he band compression circuit 22, and a D/ A converter 24. In the encoder 3
there are provided an A/D converter 32, and a band conpression circuit 34
for transm ssion. In the decoder 4 there are provided an expansion circuit
42 for effecting an expansion inverse to the process conducted in the band
conpression circuit 34, and a D/ A converter 44. As an application of the
above-nenti oned signal transm ssion system there can be conceived a system
in which plural rEeethereideehtapeodecsrdeh 3 ecdie®e deks P YIRS ans from
plural transmtting video tape recorders (inmage soprces% t hrough an
exchange. ap P &RictrRYe¥ ey ihe @ rbardi cempRe S5 idn Mkt ebhvelt i Gdhl |y been
conposed of plural transmtters, each conposed of the video, tape recorder 2
and the eft@feleFORIRRELE HECBYEPEIRT ¥t kP 4 rAhFHRART O KA connect ed

to sai d exchange. wever, in the apove-expl ai ned ste an A/
conver si of? g‘?\g ST HRAF LRGP SXPIRS LR X orP ar'ed c%ﬂr%ﬁfcstsec? in the video

t d d.al N, f t_of. behi nd, t t 1,SS| h | 30:
Such- r epeltec 3T ceduite aligh LBt aCebiptt Latibre 13 T hus

-repedted “est th
oriabi |1y o SPefAet STRAR O o B 2R AT o

conpact | Z?rﬁ& 0. I SEAD PUDAELKS ngt E 033; e drketh wheds plairalyd ransmtters

and plural recelvers are connecte the exchange, as there is

required a,grQtPo@dr MRNYL £ PPBNL 0¥l dod %S NOWSaRs Sl dBF st em i n whi ch
the input and output of the video tape recorder, the input of the encoder
and the ouwppgby Off féet Theg Osher edb &n i@t t Blvertsler Si gl Sroddk i N which a
function of error correction in the codes is further added. In Fig. 2,
digital veoedustghalnishes Ui edtecnpoessiand ioonpites34 prand a énd
conpression circuit 14, and is supplied to an error correction code (ECC
addi ng cieoweridd; 4vhi ch adds an error correction code for detecting and
correcting errors resulting in the recording and reproduction. The output
of the ECC addi np®izererliscatienyppf i e taPaeureied etX9WH circuit 26
t hrough an el eciropagneti c conversion unit 10 consi sting of magnetic heads

and a nagHeAT T RHIRI PGS HRl uFRe X2 PR RO ICWMAG RS h DRt 26 corrects
the errors_ c ysqg if thf recording an@bnﬁgrq?quion in the electromagnetic
conver si off* dhi 57 RTTTHT ng®T ALY BF 7 of ThrITTor (Bt Hdefed Tn the ECC
A0l N9, CHAGHLE e d Sor d L SPL T LELY A 52 10 0GR B g LIRS [BIRE 0T T 01 01

circuit 26 relea nIrntérpolation flag signa 7. An expansion-citcuit

22 appl i esecdMad e PULUE Qbutdes FTEFoli TBEtdRhAdEU t12Gudn expansi on
inverse to the band conpression 21 APR 2003 _ q _ 1n the band conpression

circuit ldyswedfl, athd NEL(pshat £ Dilg C{ddliKa L& i @ct Forddl BY pdeart i on on the
data for which correction is not possible, according to the interpol ation
flag 27 setmpixysddico£rp DIrLDr £ L0 st € €L dadb.c o £2d caff ticheld to 28
correspond to a digital video tape recorder 2, and the output of the
i nt erpol aNider ciapalite@Brdar d2 gandl thve decsigmal . e tthe pitoftg he
interpolation circuit 28 is

of said transmitters have been connected to said

exchange.

However, in the above-explained system, an A/D

conversion, and signal compression and expansién are

conducted in the video tape recorder, and also in front

of and behind the transmission channel 30. Such-—repeated

processes head to a complication in the structure, thus

resulting in a longer time in assembly, a lowered



supplied to a band conpression circuit 39 for transm ssion and b'aﬂdAPR'l[lU'ﬂ

conpressed therein. Then the error correction code for transmssion is

added in an ECC adding circuit 36. The band conpression circuit 34 and the

ECC adding circuit 36 correspond to the encoder 3. The output data of the

ECC adding circuit 36 are supplied, {hrough a transm ssion channel 30, to

an error correction circuit 46 of t Teceiving side, which corrects the

error in the transm ssion according to the error correction code added by

the ECC adding circuit 36. If the error is uncorrectable, the error

correction circuit 46 releases an interpolation flag signal 47. An

expansi orrediledui k1 g2, @pl¢evaten t4nstoutdputansfer meightorandra ection circuit

46, an expansi on corresponding to the band conpression in the band

conpr essidf fEFEAY BY CUMRR R 3FE & pol RNDTP GraRackss kgdate s an

i nterpolation on the uncorrectabl e data, according to the interpol ation

flag si gmare4PIGKRA tHeeerk Bz ao ri SRSt (5T AN d6LUTine ’?ﬁcrei:’t}f%)rss 46 to 98

correspond to the 2.~ APR 2003 - 5 .decoder_ 4, .and the output of the

i nt er pol &GS FANRUHY IR TV grire eXARE S GHal thSHE ot %%é)t he

dr awbacks associ ated with the n'ls%/stem shown in Fig. 1, the system shown in
[

Fig. 2 h&s FoNPaadi@ HhreTeRI

ihg two interpolation circuits 28, 48, as

the interpolations §or,the el r%)rijd'i‘ﬂatpes&ﬁéd’ﬁeg%’re quﬂ%’gérge‘?%vl qu@n unit 10

and in the transni'ssion channe are c separ at so, for

i nterpol atjondipdthed Nt Rl &dd %2;524 drdd, tie CHiEeEedlata are

expanded 1 n the expansion circuit , and are again conpressed in the band
conpr essiddddr Wrdd Fhd YuEiia d# arisddier e edRfeedihe ied em of Fi g.
2 is difficult to conpactize as efficient utilization of circuits is not at
all int endeghalA sarddiein efgendleth CAMRISS W artbe xamnss onisorofit he vi deo
signal may result in deterioration of imge quality. Possibility of such
det eri or athieorwdde s negef utdiert yaddedi gh i f the band conpression nethod for
recording is different fromthat for transm ssion, for exanple if a
sub-sanpling is dondlige® byd¥dital ofifdan shdnmld iwhiswbierted H is
conducted by Iline offset method, or if the quantizers for differential
quant i zatd SRNREERTTETON Weta AN COMRRLSTohEr @ik 4 ara®dstem i n
whi ch band conpr.essjon associ ated with hjgh-efficjen encoding i s not
conduct ed-s SYE? & iR a%ta’fﬁ%d:‘?’ﬂ‘req}'s‘é%hf a{f%cgypﬁ' ing circuit in

a system provi.ded with a Z. 1 APR 2003 - 6 _video processing circuit and
an audio cgf&élé"ssiqﬁg' éfq}’c‘ih taqulsh qrheerslﬁps’f STREHTRTh (ff?%e é:’r anal og audi o
signal s | t ] J.1s diqi i_;aeg]i- _12, and an
error colrvEir%"g:cetcl%grll1 ggiaglréaféé%%@ctol}}decﬁlfyr% ét he erlr%&r'?q] nﬁé %eﬁé)?é%édﬁlg and

repr oductiin@n aind 3RS ENCBHHIEN I OFh & YgRid W cafde madidgagig cuit 16. Then
said signal” is nodulated in a nodulating circuit 18 and is recorded on a
recor di ng iFReiiWMIE SUChsgspiied ded dripgrdly dEansciion dmgneid ¢ head HR (a
rotary magnetic head in case of video tape recorder. Another magnetic head
HP ( magnetsi &hireadyhHRNeyl ead tatoney rusteit faamtdy signunpose) 10 eprrodices t he
magneti c signal on the recording nedium T, and said signal is denodul at ed
by a denddy atfi mpomiettid th&8ls Amera soragwtriertierrxdinyined@Bireorrect s t he
error in the recording and reproduction, by the error correction code added
by the erSadid @3MQET tdVTF aVeieorndth Frpict rdfuitCIECh the e¥%aeHi ssion of thus
reproduced signal, an error correction code adding, circuit 36 adds, to the
out put ofcAIFE e i i rFeE QT B 3 XX AUGE 10N ok e R8T 0de f or
correction the error in the transm ssi.on

.and .a nmodul ating circuit 38
effects mﬁl%coﬁq‘rﬁ?elisrlé?&rﬁ@sﬁoﬁft¥ldrz%%vt%q% ‘f‘?%?f‘s?ﬁ‘s%’? on channel
30. A denpdul atj circyit 49 recejves and de ul s the data transmtted
through 1% ecl’?ér#%_ %,t%fé%-q ccloﬁcr%’_c? :E(;g cﬁgﬁ?nﬁ%’o‘m ects the
error In AL MY LY S SOk SALEHIAN EPAGAIASE DYy LLge £ T O

an interpolation flag signal 27. An expansion eircuit

22 applies, to the output of the error correction

circuit 26, an expansion inverse to the band compression



21 APR 2003 rode adding circuit 36. A DJA converter 44 converts 'ﬁlgﬁ‘ﬁ@put
digital signal of the error correction circuit g6 into anal og si% . SO
in such system the error corrections conducted in two stages increase the
magni tude of circuitry and the cost of the system SUMVARY OF THE | NVENTI ON
An object of the present invention is to solve drawbacks nenti oned above.
Anot her object of the present invention is, in a systemfor transmitting
the output of a record/ reproducing apparatus, to conpactize the nagnitude
of circuitry and to reduce the cost. Still another object of the present
invention is, in a systemfor transmtting the output of an apparatus for

r ecor di ngh atite risgod deerhpite SO0 estachithf D4 pedn@nant Inpe et dat eri orati on
of said information and to reduce the nagnitude of the circuits. For

at t ai ni ngi tdwel ab2& ee fitet t ®nctt ebpelct ision hem eths @ vpoked , wraiclan enbodi nent
of the present invention, a systemdescribed in claiml. Still another

obj ect oforfrchpieechs Novepesdible, darerdimsy ehefthetimpsrpatang t he out put
of an apparatus for_recording and reproducing information with added error
corr ect | B¥PR BRI t §7 r eRICRY t Be nexiiRLt Rferpdction circuit 26.

The circuits 14 to 28 correspond to a digital video tape
recorder 2, and the output of the interpolation circuit
28 is digital video signal.

The output of the interpolation circuit 28 is
supplied to a band compression circuit 34 for transmission
and band compressed therein. Then the error correction
code for transmission is added in an ECC adding circuit
36. The band compression circuit 34 and the ECC adding
circuit 36 correspond to the encoder 3.

The output data of the ECC adding circuit 36
are supplied, through a transmission channel 30, to an
error correction circuit 46 of the receiving side, which
corrects the error in the transmission according to the
error correction code added by the ECC adding circuit 36.
If the error is uncorrectable, the error correction
circuit 46 releases an interpolation flag signal 47.

An expansion circuit 42 applies, to the output of the
error correction circuit 46, an expansion corresponding
to the band compression in the band compression circuit
34, and an interpolation circuit 48 effects an interpola-
tion on the uncorrectable data, according to the
interpolation flag signal 47 from the error correction

circuit 46. The circuits 46 to 48 correspond to the



the circuits. Z 1 APR 2003 _8_ For attaining the above-nentioned object,
there is proposed a systemdescribed in the claimas another enfiddARER of

the present inventi
ot her enbodi nent s.
advant ages t her eof,
description of the
a bl ock di agram of
record/ reproduci ng
di agram of anot her

on. Al so proposed are Systens described in the clains as
Still other objects of the present invention, and the

wi |l becone fully apparent fromthe foll ow ng detailed
enbodi ments. BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is
an exanple of a systemfor transmtting the output of a
apparatus to a transm ssion channel; Fig. 2 is a block
systemsimlar to that shown in Fig. 1; Fig. 3 is a

bl ock di@ggrairmfs stard tdreotdherpuwty stferahsd nintar god dthiain shisewiitn Fig. 1; Fig.
4 is a block diagramof a system enbodying the present invention; Fig. 5is
a bl ock 4l agy aaaiftain wigEd cHitdrard .of the system shown in Fig. 4; Fig. 6 is

a bl ock di agram of

anot her enbodi ment

In addition to the drawbacks associated with the

system shown in Fig. 1, the system shown in Fig. 2 has a

drawbacks of requiring two interpolation circuits 28,

48, as the interpolations for the errors in the electro-

magnetic conversion unit 10 and in the transmission

channel 30 are conducted separately. Also, for interpola-

tion in the

interpolation circuit 28, the compressed

data are expanded in the expansion circuit 22, and are

again compressed in the band compression circuit 34 for

data transmission.

Therefore the system of Fig. 2 is difficult to

compactize as efficient utilization of circuits is not

at all intended. Also the repeated compressions and

expansions of the video signal may result in deteriora-

tion of image quality. Possibility of such deterioration

in image quality is high if the band compression method

for recording is different from that for transmission,

for example

if a sub-sampling is conducted by field

offset method while the other is conducted by line

offset method, or if the quantizers for differential

quantization have different set values.

Fig. 3 shows a similar system in which band

compression

associated with high-efficiency éncoding is

not conducted. Such system is adapted for use as an

audio processing circuit in a system provided with a



of the system of the present invention; Fig. 7 is a block diagfquga itil
anot her enbodi nent of the system of the present invention; Fig. @

bl ock diagram of still another. enbodi nent of the system of the present
invention; Fig. 9 is a block diagramof still another 21 APR 2003 _ g _
enbodi nent of the system of the present invention; and Fig. 10 is a bl ock
di agram of an application of the §y§tén1shown in Fig. 9. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Now t he present invention wll be
clarified in detail by enbodinments thereof shown in the attached draw ngs.
Fig. 4 is a block diagramof an enbodi ment of the present invention. Anal og
vi deo si gadeceRrefegsingnrancihpuanteani aaflié psosapplihgdctiecantencoder 103
for A/D conversion and band conpression. The conpressed output data of the
encoder I03thPeS¥appMi 8BOVE andFiyt ab, danaleecavdie §DPRR110 havi ng an
electronagneilc conversion unit_and are recorded on a recordi ng nedi um such
as a magRBPPIEApES PatarPiprbdlicéd fhgihézedRinOanra/Prassverted, through
a switch 26, t& a_transm ssion channel 30, The output of the encoder 103
can be t ransAf'tt3l FhEPEaFOFFRBt 100t FEIPE AnsPF sePBFeehandeth®0 by pl aci ng

the switch ontact .b. The.data transmtted through the transm ssion
channel §6r§$e§%n e%eﬁe?%¥%l%9d%%%dﬁ$pﬁ% UEioRfFRRIRgaLPrdvess i nverse

to that e 0 0 in the orignal pand wi dth. Thus anal og
vi deo si g%’éﬁ’?i% %%‘fpgﬁn%% % é%na%{ljj?’fo%tcjt%?%’}%g:igs ﬁhe‘?h%aé coder 103 there

are provigdedaan; &VhbeeIvedd eln 12 A8, qgg; sjon_circuit 52. In the
Z ~ APR 20%3a- %o decoder 10?1 t here gar{gfrg?o(iclll edféani%xaplg%s}%n circuit 54

for effegkéagaed &xXPanseOs: @LAFaRSALMYOF SSudl) 106, I P5ESSL Qe t he band
conpression circuit 52, and a /A converter 44. Fig. 51s a Bf ock di agram

of an appyimeinenot baseshwetidensy@tiem ehovdrd Ay Ridgndeid maddch plural
recei vers can nmake access to plural i‘frage sources through an exchange.

There arénstoom @ vigen tapenrstodddwr FdEsSigetan ac@der 103
conposed of an A/D converter 12 and a band conpression circuit 52; digital
dat a recy deragnetic -hapld iH, anay grikdo |hener 603 Hgassiing puwpaka) t al dat a
recorders; switches 58-1 -'%8;(i+;) for supplying the output of the encoder
103 to tFRPEIRYIGed the MEiidersigml on 1the reaprdinsimeddun i ne 60; an

exchange swi tch 61 having an exchange function;_ transm ssion channels 30-1
- 30-j; %haa'b‘%c%?d’eq’ SHHY LS fb"-&‘l‘id"g‘é‘c’}‘?dnm fy dePdplezingh circuit 54 and

a DA Co(pl\./leél;le{ fb4. lAnn tel’}‘.'eZE'OSIt rcl'clacr.:[ruerc iSOr}IO\Ag]iI.!CrIJili‘_! %6 Sdogrheect?son‘l-:pl'{eessed

error in the recording and reproduction, by the error
correction code added by the error correction code adding
circuit 16.

In the transmission of thus reproduced signal,
an error correction code adding circuit 36 adds, to the
output of the error correction circuit 26, an error
correction code for correction the error in the transmis-
sion, and a modulating circuit 38 effects modulation for
transmission, for supply to the transmission channel 30.
A demodulating circuit 49 °’receives and demodulates the
data transmitted through the channel 30, and an--error
correction circuit 48 corrects the error in transmission,

by the error correction code added by the error correction



data obtai ned by A/D conversion and data conpression in the encoder %R? re
recorded in desired one of the digital data recorders 10-1 - 10-i2 b 00
directly supplied to the exchange switch 61 through the signal |ine 60 by
means of the switches 58-1 - 58-(i+1). The receivers having the decoders
104-1 - 104-j nake access to digitak data recorders 10-1 - 10-i having
desired programor data through the transm ssion channels 30-1 - 30-j and

2 ~ APR 2D03 - il a exchange switch 61 to receive said data. Said data are
expanded by the expansion circuit 54 and converted into anal og signal by

the D/ A converter. 44 to pr.ovide analgw video signal) The recordi ng nmedi um
of the digﬂ?ﬁ@dﬁépg Fé58§d§r3gan BeDgénﬁSEESrGF%ngéngPPXefgﬁe, nmagneti c

di sk, optical_ disk, t.oqpti cal di etc. As will be easi.l nder st ood
fromthe #6r & %ﬁﬁé,dg%gggﬁe%ﬁgﬁganOgn%EFggFr raﬁargegvéPg ?éﬁé?#?ion of
band conpressi.on i,gn in the signal transm ssion and sinplify the
structurdﬁ f%ggégaggggﬁﬁﬁtaﬁﬁﬁg the assenbly of circuit, and inproving the

reliability. Alsqitene caRnbe,Lea i,zeﬂecg§&o§feeee&iae@io%i ght reduction
and conpactization Fig 6 is a gloc di agram of anot her enbodi nent of the

present invenidt@d iWhenRl B+33ER GARPeASAEt ¢haSnhBAseudkNoki gs. 2 and 4 are
represented by Sanme nunbers. "The :end conpression circuit 52 is sane as
that showddciniftry. ahd ahé cloetECE aHdi Bgseemcuit 16 and the el ectromagnetic
conversion unit 10 are sane those shown in rig. 2 The output of the

el ectromagnetic conversion unit :J is supplied to an error correction
circuit 54, whit? correct the error in the recording and reproduction in
try'' el MY 198t | PWENJIION unit according to the errs.: correction
code added in the ECC adding circuit 15) or release an interpolation flag
signal 65 far unddr C&desRglod F&eaPrafeRddifveRtdrncdiSt 196 SRdY€ an 2 ~~
APR 2003 - 1Z interpolation flag signal 6S fox exanpl e behind every data
of a pre&%?@hﬁqﬁédmﬁﬁﬁ&ﬁpepeﬁggggﬁ fromthe error correction circuit 64.
The ECC addi ng cir%%ﬁt 36.and %g g ror _carrect.ion %pde t.o the data f torn

the addition cir@RCE8E ShdSén deﬁgfgngolpﬁ MAERs i edsitdn channel 30.

[0 Che T SCRNG Tl crlendia oy BRSTLLLRGH! BroUh LR ansm ssi on

channel is ¥ p to an error correction circui ich corrects the

error 'Wﬂéﬁ%$ﬁﬁd$ﬂg$&ﬁﬁéﬂdﬁﬁéﬂgtbh%oﬁbé%EiQ%r&%%th@@nﬁQ@@ea@Qed in the LCC
adding circuit 36. 'Thé error correction circuit 70 generates an

i nterpol atii QM iHrgNaind’ kot HdRRORMeNgos@ .t he interpolation flag signal 65,
and anot her interpolation flag signal for uncorrectable data. Said

i nterpol ati on fl &3idilgRdothek, objertte ofutble edelsenan iatdddnitiian dis,cuit 73,
whi ch functions logically as an OR circuit, and, if either of said

i nt er pol dtni @n sylsstgrsifgpralte anemizzingditbet evtove wdc @vsiappagfa tiust er pol at i on,
sends said flag signal to an interpolation circuit ?4. The expansion
circuit Soragdarsing ange xapfucdaga corrPrRs s dnfesmaddoron circuit 70
an expansi on process corneipondingato t.he . d conpression in the band

b
conpr essitéh RESVERY I erienaiepftatfdt iR ARy angt %8¢t s an
i nterpol ation on.the out.put, of expansi.qn circuit 54 according to the
out put ofretd%&ea & RPN toé%e UL

For attaining the above-mentioned objects, there

is proposed, as an embodiment of the present invention,
a system described in claim 1.

Still another object of the present invention
is, in a system for transmipting the output of an
apparatus for recording and:repfoducing;informatiQn with
added error cofrection code, to reduce the magnitude of

the circuits.



' Since the error rate in the transm ssi on change 2 ~ APR 2D03 - 13 30
is usually very small, the interpolation flag signal fromthe err@r APR 2003
correction circuit 64 scarcely generates an error in the transm ssion

t hrough the channel 30, so that the deterioration of inage quality
resulting from. such error is neglgigible. . As will be apparent fromthe
foregoing descrip tion, the systemshown in Fig, 6 requires only one

i nterpol ati on, band conpression and expansion. It is consequently possible
to conpactize the entire systemand to reduce the weight thereof  Fig. 7 is

bl ock di f il t h di t .of th t tion,
aher ain anal g §00ed “SPRARa 4NEARPLETNER tAAnERpBPFG M RAPCE and | &
digitized i Al.D t 12. . ad ' ' [t 52
the out it PASERSEH: 81 CHF OGS SERGRAR) LBr CRCCAPDTCBAVBPOEPoTD by
b- l'ing.. diff [ [ t ' f data. Al
orror COMRRIER o 8o hEaPAg e rcan chbiahas UG PEPBRdFRotFtn Code o

the out put. dataqglcthechand GHEPLEsShONaCl bEHLE BRnodlflngsmodul ati ng

circuit S8 ects digita ul ation for exanpl € by scranble NRZ net hod,

and the out put theneobihe’ eeqkded BY anbBgpetiLatNeadehRiQR,a Magnetic tape
T. The signal recorded.on the magnetic tape T is reproduced by a nmagnetic

head HP,,n andnies addanidykat etehyod derpdubatbne €uleyi hpRQ9reAd error
correction circuit J 25 effects error correction according to the error 2
i APR 2G23m tha foddipbgdihigodetaddedddedcirhipthienepfotheoemnpediineneede addi ng
circuit 16 to provide conpressed video signal. In a sinple conbined system
the output of the error correction circuit 26 i s expanded by an expansi on
circuit, but, in the present enbodi nent, the output of the error correction
circuitBBSEFSDESQBEPWEONuﬁﬁlEéﬁgpaAHﬁNGﬁterpolation circuit 90 for
effecting interpolation on the data that have not been corrected in said
error correcti ofifirduitf 26Pleré dAperp®l afi 8A exereBie 86 Brovi des
necessar§ dataﬁ§¥ intra- ane_interpol ation. ,The iatetgolation to

.or .interf
conpr es$&d “Ef'y FEaHBPl%%&égs %F[?uE8§§ Pora E&FPﬁFAIEBﬁﬁ BESP8n net hods,
but song Fg%ggﬂg!@Elgn@rghgmﬁg%Egae?ﬁgnggih as line interpotation far

di ffer efif I'gi tirzed srgnal, "an ere can be selected suitable

combi nation of @a;gonpressLoR1ARE ARabPhA! BE! @hbRer TRGsOERPUL Of the
interpolation cirCuit 80 is suppliedthen to a processing systemfor

transm gsin@MarThYS tAAtEERBWNCAKI @Gkl On; code adding circuit 36 adds an error
correction code for transmi ssion, and a nodulating circuit 38 executes
modul ation for FEgQOSBl 48i @nbldbKs diheramt pot sefilihanseHekakysegenmi rcuit 38
is transmtted to the transm ssion channel 30, conposed for exanple of an
opti cal simiber bp &hsbnsbpiwoatinoRigatdflite. The signal transmitted by the
transm ssi on channel 30..1s denodul ated by a denodul ating circuit 49 of the
recei ving si de, Faad 4niér pobleckr déppgpamcPEcai sysbenf pmbedyéngor 21 APR
2003 - is <correction utilising the error correction code added by the
error cbPRePERSANE0ABVEREARG circuit 36. Then an expansion circuit 54

ffect ' . di to th . f .the band
conpressi on i r £8Pt 8215t RePaBy KoBLAPRIAGOR: BNt APPYLABGISTGREI .

the system shown in Fig. 4;

Fig. 6 is a block diagram of another embodiment
of the system of the present invention;

Fig. 7 is a block diagram of still anothef
embodiment of the system of the present invention;

Fig. 8 is a block diagram of still another..
ambodiment of the system of the present invention;

Fig. 9 is a block diégram of still another



An interpolation circuit 80 executes interpolation on a part not Corf’ﬁz@fd
by the error correction code fromthe error correction code addiﬂg & t
36. A D/A converter 44 converts the output data of the interpolation
circuit 82 to analog signal, which is released froman output termnal 5.
In the enbodi nent shown in Fig. 7,-tde signal reproduced froma magnetic
tape T constituting the recording nmediumis subjected, w thout expansion,
to interpolation in the interpolation circuit $0, then added with the error
correction code for transmission and is sent to the transm ssion channel

30. Thus the si I j tate fr t he
record/r e%%%lé?ér}gé s%)/ét%%@?%t ﬁ%ﬁﬁfan%sﬁn‘%] g’srlcegér’]g}(r:‘ﬁzlﬁjne n,stlg)on ‘t ﬁé‘t%q he | mage
quality deterioratjon sud t] I RPeA GO J : AN Xpansi ons
can be prevent ed?ﬂl"—ji)g.ﬂg %l%s %leld:)cgﬁradli agr amecgﬁ‘ sti Iifpglzlnot eO?] gjrrfte)odi ment of
t he presep e | SY&hdh Oshowh el @i pane, conmponents as those in Fig. 7 are
representéd by sanme nunbers. In the present enbodinent, in the transmtting
side, the record/reproduci ng system of the nmagnetic tape T can be byassed
by a bypass 04 and a sel ector which 06 ~ ~ APR 2003 - 16 1In the

recei vi ngpsthaeLEd EE SRR ION JFh el PREFRERREIC tEMBOOCIMENES 46 is supplied
to an interpolation circuit 88 for effecting at first the interpol ation of
t he uncorrect abl eNadat ehe gk ddret dutvEntt itdre nmeldfl itse sulppdiifeicedeiitrher to a
record/ reproduci ng system 100 or a bypass 101, selected by a swtch 95. The
out put théeenil iy sepprdidtents tihexeqfaridiam din didie B4aAadredef f ecti ng
expansi on corresponding to the band conpression in the band conpression
circuit 5@rawkE¥ecord/ reproduci ng system 100 i s conposed of an error
corrective code adding, cjrcuit, 9Q; nmodul ating circujt 91; recordi ng
head HR ; a magnéit®: thpes B B19f é%‘%ﬁﬁ?&‘ r‘Pgtl r?g'hae“%’d]f“eé’td@%odul ating
circuit 92; an_error correction Girgul 3, _and. interpolation circuit
94, and fuhety FeETh f%vee%%ln%n'na%‘r?ear %zgs vtghdeec} esgltgr%(r%/lr eeﬁftocfuecdl’ing syst em of
the transpifti ' .S, r i igcui t which
has both uénl{l:talﬁgnﬂo&% h%%%ﬂnazlmlt E%?J}r#&q?éedcgéiaﬁg%gﬁd%grsﬁlo% in the
figures ig,LmpIOY&ashy NS & CHI/IRRT QM Mtk S Mg Rendisakdor such
systens of transmtting and receiving sides. If the switch g6 is positioned
at the copigsit addta tde edoshideidr ABMatd) gl #hd tdee § Wigjiwyl i s same as
that of the transmtting side of the enbodi nent showmm in Fig. 7. If said
SwWi t ch 86datsa posidrderd(RRRY N daviagg dn dlee tsiaqpeggnetriomddne dmput

terminal ). is transmtted, on real-tinme basis, to the transm ssion channel
30. On theion harithaank are ttreordasd im@ safwrding medisgpR E@8 as. 17 first
the interpolation circuit 88 effects interpolation on the data that have
been uncdt rERIHHIEE | FPRte SFG TERTVMGSh A 'R (P46.14 f2%%he switch 95 is
positioned at the contact b, the output_of the interpaolation circuit 88 is
expanded TTRR R B5GAnsF ORI &Jistw%ﬁﬁ‘ar?cfo'i S HMERAER TP hnal og si gnal by
the D/ A canverter. 44 | _the swtch IS Posiil t he contact a, the
out put of© ?nréne'fﬁt"é?bol%]ﬁ o%u%?urtcuolf? ieglcoaré:éeroggdgiog end%oen the magnetic
tape T . SHelialPolation Adde S YR aasatid a0 sidnalnavogls the
repetition of the conpression and expansi on even en the recelived signal

i s once necogrled: an the &eeandiNg SR Wantha: enbodifentashown in Fig. 8

all ows four nodes of use by the conbinations of the switches 86 and 95. In
Figs. 7 anghSshieredi sn Lomdoyatkt aach aiesdind fardha magnetd ¢ heads HR,  Hp,
HR and Hp', but there may be enployed plural units fox each, or the

recor di Nngemeate @nthtdea r &g edkei Iy Fead effedieireprbipedted so t here may be
enpl oyed rotary heads as in the video tape recorder. Furthernore, the
magnet i ¢ impersmytdethapl af ethd\erscabgnet( T wh sotwimnthoptaciagindilsk. As
will be easily understandable fromthe foregoing explanation, the systens
shown in agd. widend SThpeianp foee fdamm sl tipredfaigigthat conpr essi on
and expansion at the record/reproduczng and transm ssion of the data,

enabl es sPwRpUEieeEMbmbfSthe system structure, cost reduction,

sinmplification and | ower power )
In the encoder 103 there are provided an A/D

converter 12 and a band compression circuit 52, 1In the



2 ~ APR 2003 _ 1 g, _ consunption, and prevents unnecessary deterioration
in the signal quality. Fig. 9 is a block diagramof still another APR 2003
enbodi ment of the system of the present invention for record/repr%éuction
and transm ssion of information signal) wherein shown are an A/ D converter
1.2; an error correction code adgi?g circuit 108 fox adding code of a

hi gher correcting ability than that of the error correction code used for
correcting transm ssion error, such as a DEC code for correcting two
vertical directions and SEC/ DE17 code for correcting one horizonta
direction (one correction/two detections): a nodulating circuit 18 for
recor di ngie6RA8 r d€4r dheg emedicuprodidedopdi AYPARGheRi el Aeadt Hpd a recording
medium T such as a video tape or a nmagnetic disk; a reproduci ng nagnetic
head Hp; t&*d&f68GIEANTInG ciSrPGNELIDD EB@?%§ﬁoﬁHYﬁ§5?ot?hghﬁndulating circuit
18; a nodulating circuit 38 for transm ssion; . ansmi ssi on channel 30; a
denndulaPFﬁ§e§Pr8giF%EQ%EBErGQBBHﬁﬁﬁbO?onﬁghﬁng?at?ﬂ% 2iPeAit 38 an
error correctigg ci,rncuit 109 for effecting error correction according to

t he erroFoggFFec{iéﬁ'code added by an error correction code adding circuit

108; and a D/ A cegnyer ter, 44. e L.OENL S L FLgs functions in
the follow ng naggéf.%Tﬁg Fggggnggg %gﬁ;éf.gﬁgg?égégég%?ghaloG audi o
S'gnal’.BQgeHhSneEE@rs§%E%ﬁCEh8QnCQHeF§gg'@9 chr§hidn 10rupdds an exror
coxxecti on code capabl & of Z ~ APR 2003 - 19 «correcting the error in the

transm sgkesivBrkheah AR%E sskeBsChaNpeLrad. imhge dab@rads hefhhsisgradded error
correction coda are retarded on the recording nedium T through the
nodul ati ag ekthdhtel8 ahériehareaghedwhcaheaflptR tapdihde I epspduced out put
of the magnetic head Hp is denodul ated in the denodul ating circuit 29, of
whi ch outpafiogosigspdndsnt enthdenul it cohpbhedepf oanch/P econvartede addi ng
circuit 108 unless there is an errox in the recording and reproduction. The
nmodul ati A ahficai bagd rompirgssionheivovpbt S8 dhel tating circuit 29,
and sends the obtained output to the transm ssion channel 30. The

transm t FeECY4eESat8-demndlrit ed BYyIeAe Y&RBJOPaPYPRRYSEIREUFRe49. The data

are then _corrected. in the error correctiop_circui 09, . based on the error
correctigﬁgéﬁﬁi aaaédrﬁ§°F §r§Fr8VlESV?§CEP6h Eoéé’gﬂﬁ}%gggfrcuit 1@, and

are conver Lpto al i,gnal vert 44. The.error rate at
t he stagguggg?%géttﬁg PﬁgpéFrg? E§¥r%€§?§%§5?§§u?§ F%@ ?%gég %nated to be
hi gher t t I e gLAplLe,gonbi ngd S ui:;thesgrrors can be
sufficieﬁ??? g%%?ggfgg %3 Fﬁe &geggéﬂgntggréﬁgég?r%t%?oﬁgbogg of a high
redundangycaRflgd BivERCAr 62" heQihgChhNE8x8RhhykY fliActién Er£LAnsAI S€Ction code
adding circuit "108. Fig, 10 shows an enbodi rent in which the system shown
in Fig. 9ibA apahhedst 30alsysBeRt oandi autbaaeeusby-1ransoi+fi ng audi o and
vi deo signals, wherein sane 2 1 APR 1003 - zo - conponents as those in

Fi gs. 3 eacl Bauisgr epr espahedobycsameihufbbeasd and/Mi ¢bnwettbe expl ai ned
in detail. Input video signal Vin and input audio signal Ain are

respecti $¥éky supplied to input ternmnals 1-V, 1-A The video signal is
digitized in an A/D converter 12-V, then subjected to band conpression,
such as subsanpl FAgthEr SEEUGENRE EReVRUABeF 18f PirxEPS SPTRRE®EERg f or
reduci ng .t he nunber gfggiks for each,pixel , i.n_a band coggression circuit

52-V, and®§8pBPradne &Pr GPPYSFFERR| B c8aE2 a0aTRESEPIRDI £716-V. The
id i I i i ti de .f d/ ducti b
an error 06t PREPHSR a8ds 238ar RGORFFALTD 185  Sand EhEE afidfo Signal s given
. t] f / I QE } $SJ b
orror cofFaRERD 8 ac e RererOnt, F TPROR EK BRx8BaLY ! BIRELERRP D, oY

ciroul t LLORL eckhahlbEesditided: MuhEbBLAXLAG Qighbe YidEOgngyaudio signal

obt ai ned from sal Ing circuits V; 108- A, e obtained nultiplex

5!gna!ti?SEEQOBQGQh@”s@i&%ﬁ%@dﬁﬁg1”EdBHﬂKI+lWEOUQHear§EEQ6€QEn9 modul ati ng
Cl rcul .

data recorders 10-1 - 10-i having desired program or

data through the transmission channels 30-1 - 30-3j and



Signal . reproduced fromthe recording nediumT is denodul ated in a

denodul ating circuit 49, then separated into the video signal and thA%RJlﬂ%
signal in a data separation circuit 112, and the video signal lone is

subj ected to the addition of error correction Codes for the error in the
record/reproduction and that in the transmssion in circuits 26-V, 36-V.
Said signals are 2 i APR 2003 - zl jythan again subjected to tine-divided
multiplexing in a time-divided nmultiplex circuit 114, and are sent to the
transm ssi on channel 30 through a nodul ating circuit 38. The signal
transmtted through the transm ssion channel 30 is denodulated in a
denodul ati ng, ci rcuj , S t iR LRt e w.daossignal and the
audi o si gnal the L'(#aatn ses})g?g?i gga%?rxg%e? 72§F8a§#‘{]he\g\?iq eggglggnal is
subj ected to,fLhe, GHRHE QN t8E Skpisidh Idi@cLE]NSM S/ QdneraBaer ror
correction circuit 96-v ile the audio signal is subjected to the
correction ofpngsroralay tsignadcbydiheF/duchvertanddi4 td parckrddasm ssion in
an error correction circuit 7.09-A. The video signal, after the error
correction ianthal etidsic @dLraétion circuit 96-v, is subjected to the
expansi on of the nunber o bi és to the original state and the interpol ation

o the pixels ski pped % *EAETSLRE AMPITHY < r tlhﬁsfu?ﬁtﬁr. ts, in an
expansi on circui ti5r4s c‘gl;lug tQSxE SALE &bt"@_\lgpl% iQUE%J%E |R%%gl%t§_l gnhal Vout and
Al o e m al 1°ows "t o

out put audi o*8Ffghal" "Aclt. Thé above- expl ai'ned sys

significantl %ﬁi?i:c npjggﬂéatlhaigk,c,qg,]gnﬂgdtpgi@ra\q R9Extdwes audi o signal. The
amount of data of the audio signal increased due to the el evated
redundancy) but suctrs ndldabe esshly wndmuoitoed because tfiogegahdgf or t he
audio signal is sufficiently narrpwer than that of the video signal
Consequent | ythaedx @R sherpuduFE9Rart BaSPnplPER ERGHIGE Bferioration

of the quall itO\P/Eg{‘Eg é:ﬁrdaia{%%% and e:é%aﬁsi%'?aRi%O% 'saéxcﬁfc{%g'smlggi§ﬁror

correction c e error rrection code ng circul or the

vi deo si gnal a,qum@plcﬂ%p%%egtgact@réhe;r@%%%yoffa@yﬂi&@r@n%e but this ,
will result "n a considerable increase in thé anoung of redundant data to
be transm tt gdgaliiier effordxcufit hendi iqprudviicgt itbe pélidbd lditiycui Alsbdruct ure
for the video signal is desirable, there may be enpl oyed an increased band
conpr essi on itherh<Pak® EEApLassi e radnctiop, \weight yedueitdgsi ng

enbodi ment the recaord/r.eproduc ing systemis provided in the transmtting
si de, but itaﬁﬂycﬁﬁFﬁvﬁﬁﬁﬁlﬁg'provided in the receiving side or in both, the

transmtting side anddhg KQCRI ¥iOGk A& ram of another embodiment
of +na present in';rention, wherein same components as
those in Figs., 2 and 4 are'represented by same numbers.
The wnd compression circuit 52 1s same as that shown
in Fi3. 4, and the ECC adding circuit 16 and the electro-
magnatic conversion unit 10 are same those shown in
FPig. -. The cutput of the electromagnetic conversion
unit 2J is supplied to an error correction circuit 64,
whicr corrects the error in the recording and repxoduction
in t~ electromagnetic conversion unit according to the
erros correction code added in the ECC adding.cixcunit 16,

or ri.2ases an interpolation flag signal 65 for uncor-

rectixle d2ta. An addition circuit 66 adds an



As will be apparent fromthe foregoing descrip tion, the systens shown in
Figs 9 and 10 enploy only one error correction and can therefore achipeRe(ls
circuit sinplification and cost reduction. Z 1 APR 2003 There is

di scl osed an information transm ssion system provided with: a
record/reproducing unit for recording conpressed infformation obtained by
conpressing digita.l information wi+hxi-ghly efficient encoding, on a
recordi ng medi um and reproducing the information fromthe recording
medium a transmtting unit for transmtting the conpressed information,
reproduced by the record/ reproducing unit, to a transm ssion channel: and
a receiving tntérgadratiencitipggsideak @HIEessedanylie b@iingn ez t he
transm ssi on Channel and expandi ng the anmount of the received conpressed

i nformati on fots epf ddpredeherpinegd nmowitgiveikased diuwat itdue. exr@t APR 2003 -

24 Claims 1. An information transmtting system, coqprisina: a)
i nfor mat i on EBFPTESSOSIAERRE $or éﬂﬁbﬁggsPﬂélQﬁgﬁ%ﬁﬁu%H déoarAsor mation to

O e sy groRh et 'Y LR o U ehe! BE S Al el ML HREGRN COMPT! S€
circuit 66 and sends said data to the transmission
channel 30.

In the receiving side, the data transmitted
through the transmission channel is supplied to an arxror
correction cireuit 70, which corrects the error in
transmission utilizing the error correction code added
in the ECC adding circuit 36. The error correcticn
circuit 70 generates an interpolation signal 71 cor-
responding to the intexrpolation flag signal 65, and
anather interpolation flag signal for uncorrectable data.
Said intefpolation flag signals 71, 72 are supplied to
an addition circuit 73, which functions logically as an
OR circuit, and, if either of said interpolatioen flag
signals 71, 72 indicates the necessity of interpolation,
sends said flag signal to an interpolation circuit 74.

The expansion circuit 54 applies, to the output
data of the errox correction ¢ircuit 70, an expansion
process corresponding to the band compression in the band
conpression circuit 52. 7The interpolation circuit 74
effects an interpolation on the output of the expansion
circuit 54, according to the output of the addition
circuit 73.

-

Sirce the error rate in the transmission change



b) record/reproducing means f or recording said conpressed information on a
recordi ng medium and reproduci ng therefrom said conpressed inf ozmmgm C)
transm ssion nmeans for transmtting said conpressed information Teproduced
by said record/ reproducing neans to a transm ssion channel; and d)

i nformati on expansi on nmeans for expandi ng said conpressed information
transmtted through said transm ssiofichannel, thereby reproducing said
digital information. 2. A system according to claim1l1, wherein said

i nformati on conpression neans conprises a high efficiency encoding circuit
for encoding said digital information utilizing the correlation thereof,
and said information ansion ns .conprises ecoding chrcujt for
executing a 3p¢ dcseéifuégﬁ egﬁﬁ?ﬁd?ﬂ?lt’o t?’ﬁa n%?r%%]%}: |ngl%llggf F%?%anujty encodi ng
circult_ 3. foiyIHBMLACE0r fubled Lid] Ailli 0PI &It RALdobhaaplesion means
conprises sel'ecting neans tor selectively sending said Conpressed

i nformati on iy 5aicd GacCend/ Lephatiiing RRaBsSgPrtIsAicthaaalDr 86sesb i nf or mati on
rel eased fromsaid i nfornmati on conpressi on neans. ~ ~ APR 2003 - 25 4, A
syst em accorthaty the deziemitrathen eifh igaicd meebity rgsndddognfremrans,
conprises plural record/reproducing apparatus each for recording said

conpr essed | VY BEEPEN 16nPeH_iY ERY-di ng medi um and reproduci ng said
conpressed i nformation_f. sai d rqi [ sai tem

conpri ses swtch neé\ﬁswf"tot(f?négl.ae%?élx\e/egﬁ%y(l_gt%gp@éjnﬁépseﬁ%g'qﬁl ﬁ?gfﬂg
recor d/r epr adyei NG rAPRIYBLHS shbdd SRird (CORPEESSELkd HnayTBhEODNt&)~ A SySt em
according to claimi4, erein sald transm ssi on neans conprises sel ecting
means fox sejsidtiieal,y bauapkyhnpgessidch tand@nswpsssimn channdls with said
conpressed information reproduced fromsaid plural record/teproducing

appar at us. Gonsayendhvaccesibhg to cmamtizenwkH:? GNFTA FYEEENsN ssi on
nmeans i s adapt to transnt said ¢ ressed information selectively to

pl ur al trans%?‘§$°oﬁeéﬁ’§r?ng}‘§. woig tgtﬁatréar%%accordi ng to claim1, wherein

sai d record/ reproducii-gg Fe3Rs 5 COTREN B3 ahi 681 s@ITOrank@hkect i on code
adding circuit for ad' ing an error correction code to the conpressed

i nformati on éhdRne@@OFedheapdeserdt risiveartion , celid:aein amadiogcuit for
correcting the error in codes in the reproduced conpressed information
utilizing theldee erigsedr éot svnpébded trdded inpusaterninagt lepndr 1€orrecti on

code adding cjrecuit. . 2 ~ngPR 1003 - 26 28. S}g sfem according to claim?7,
wherei n sai F+FEHSAY dn G nB4RsCeBYRF i Fed 2 sBc ST eE5HPBct i on code

adding CiT Cull, i AH0ING:30.BEEOE WliRfll A0LEOfiEidhal BY ggaMPr essed

i nformation rans sal d I nformat 1 on” expansi on nmeans
conprises a S$£aH0 & AheCAHEEbhOEr€dF QY byf etb€sdnisiciigng error in the
codes of the conpressed information transmtted by said transm ssion
channel , utidiffenertthialerneoddogr etti o cedecadtee WAty oécond error

correction code adding circuit . .
data. An!%rror correction code adding circuit 16 adds

an error correction code to the output data of the band
compression circuit 52. Then a modulating circuit 18
effects digital modulation for example by scramble NRZ
method, and the output thereof is recorded by a magnetic
head HR onh a magnetic tape T.

The signal recorded on the magnetic tape T is
reproduced by a magnetic head H;, and is demodulated by
a demodulating eircuit 29. An error correction circuit

o , . '
26 effects error correction according to the error



9. A systemaccording to claim8 wherein said first error correction
circuit is adapted to generate a first flag information in respoquAPQQMhe
generation of an uncorrectable code, and said transmtting nmeans i s adapted
to transmt said first flag information together with said conpressed
infroantion to said transm ssion channel. 10. ~. system according to claim
9~ wherein said second error correctiroddcrrcuit is adapted to generate a
second flag -information in response to the generation of an uncorrectable
code, and said information expansi on nmeans further conprises an
interpolation circuit for effecting interpolation of said digital

i nformati on | coreeptnse todsaddlidd rist theagriof oromtdcrioandodai d second fl ag
i nformation. 2 ~ APR 2003 - 27 11. A systemaccording to claim8 wherein
sai d record/ r S9d8acFAECHRRNSS comhticyddeaceppiesient digePafi@tP i rcuit for

ffecti i nt | ati f j d d d i pf ti
offecting inerpol o of seld femoduced comresced Lnformation
i's possible or, ot 12, A s¥sieMaqeoLdlagdats & adr{“el%la%%ﬁ'&x%lidc

i nformati on expansi on means conprises a secon nt er pol ation circuit® for
ef fecting intexpol ahi @ReOpr &Kk reiboadmend , digt t &ltgudf @EMaks Ogkraccor di ng
to whether the correction by said second error correction circuit is
possi bl e or nederredtidnsyitem tcXorid dgreotty aswpElliredNker enn sai d
information expansi on neans conprises a second interpolation circuit for
ef fecting i nt SFBsFRELBRIBR EhectbhPlefsedef At irg iiditerPamdkie®t ed t hr ough

said transm ssifqn.channely,. 060 YidN9pLe S DEL. 1 copEcLion, by said
second error correctron crrcait 15 p033|6fe or not.. 1Z. = information
transmtting ¥sh@BkicANPEESLNY 2d A) The €60ELLE EPEHIGIRGURPAT At US
conprising: a) information conpression neans for conpressing digital

i nformati on t @mpsideat pecenpaes sitka wivorlmaraonor bintregdordengnheeams f or
recording said conpressed information on a recording nmediu and c)
reproduci ng mesAStAgR . r epRediRt P Uldtd cBoPr ESBREL T T SHEAPRONI F I sai d
recordi ng nmedi um 21_APR 200 2s (B) a transmtting.apparatus

conpri sing: t rEERFRSioN ﬁ%ﬁ%sg%fhcﬁﬁééﬁ%nFF?Pﬁasi%ﬁ?jn%%ﬁﬁggéséﬁf

i nformation) repoqueed,BY.5abds IA QIUGCNdalBa05h 43 93hd LhaHSM SSion
channel without restoring said digital infornation; and (C) a receiving
appar at us conpdizitign EBROADRE&PEntEXlaRdigARiABANSIifA] ,expdndhage sai d
conpressed information transmtted through said transm ssion channel

t her eby rest ordaigbeais@largereasui v ANaEBon /pf | fCORMPEEESHOR r ansmi tti ng
system conprising:. (A, a transmtting apparatus conprising. a) information
conpr essi on medifs o&nESHBP£§§fﬁﬁ'digital information to generate
compressed i nformtl Oy, gy [SANSD S5hARpBRARSCA AL ARSI L NG sal d
conpressed information to a transm ssion cC gnne ; and’(B) a receiving
appar at us conpupH1iGa ahehe€Bi ¥i PEodEN Tl @F skefef vt Ngr=93ind sedopr essed
information transmtted through said transm ssion channel; b) recording
means for recdthdingrsairdoconpresseipn code adding circuit 36 adds an

error correction code for transmission, and a modulating
circuit 38 executes modulation for transmission. Thus
the cutput of the modulating circuit 38 is transmitted

to the transmission channel 30, composed for example of
an optical fiber or a communication satellite. The
signal transmitted by the transmission channel 30..1is
demcdulated by a demodulating circuit 49 of the receiving

side, and an errxor correction circuit 46 effects error



information received by said receiving neans,

restoring s

reproduci ng said conpressed information fromsaid recordi ng nmedi um “an
i nformati on expansi on neans for expandi ng said conpressed information)

r epr oduced

16. An information transmtting system conprising: a) information
means for conpress sing digital infornmation to generate
information; b) first error correction code addi ng neans

conpr essi on
conpr essed

aid digital information: and c) regroduction neans f or

1

1

on a recording nediumw th

gPRd%UUS

by Bal d reproduction neans, to restore said digital information

2 ~

APR 2003 _ 2g _ for adding a first error correction code to said conpressed

<63 SELALANARLOTNGT DG TEANS: LALLEEolddind haqeanpr essed

i nformati on
i nfornmati on

W th I'rst e

ror correction code on a recordi ng nedi um

and reproduchyorisdi g eipiceseedibnfaidmtdaannyr enrs@i € Ieecormdieng nedi um  d)
first error correction neans for correcting error in the code of the
conpr essed iavh oerpin ign rdproduced ff esaisd ancervpaid s bpr qduweiesg neans,
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part not corrected by the error correction code from

the exrror correction code adding circuit 36. A D/A
converter 44 converts the output data of the interpola-
tion circuit 82 to analog signal, which is released
from an output terminal 5,

In the embodiment shown in Fig. 7, the signal
reproduced from a magnetic tape T constituting the
recording medium 1s subiected, without expansion, to
interpolation in the interpolation circuit 80, then
added with the error correction code for transmission
and is sent to the transmission channel 30. Thus the
signal is transferred in the compressed state from the
record/reproducing system to the transmission channel,
so that the image quality deterioration resulting from
repeated compressions and expansions can be prevented.

Fig. 8 is a block diagram of still another
embodiment of the present invention, wherein same
components as those in Fig. 7 are representeﬁ by same
numbers. In the present embodiment, in the transmitting
side, the record/reproducing system of the matnetic tape

T can be bypassed by a Lypass 04 and a selector which 0C.



g) transm ssion neans for transmtting the conpr=essed information Wth
added second error correction code, to a transm ssion channel.. 44I5pR 98}
system according to claim 16 further conprsing second error correction
means for correcting error in the code of said conpressed information
Transm tted through said transm ssion channel, utilizing 2 ~ APR 2003 -
30 said second error correction code.1d8 A systemaccording to claim17
further conprising: information expansi on neans for expandi ng said
conpressed information transmtted through said transm ssion channel
thereby restoring said digital information; and second interpolation nmeans

for effectingrhntrs pedadiwihlsigal, dege Ghdddud MOk ABL & LR F €35k 1By said

i nformati on expansi on neans, according to whether the correction by said
second error eoreectiofh id roiplied possi hirgddpolatiod % iAwiwstag@m accor di ng
to claim17, further conprising: second interpolation nmeans for effecting
i nt er pol ati onfef e&fektbmprads fddskntios nen terpalagioni of ethd hmoagh sai d

transm ssion chanagL, gccording to whet her the cotrection_ey sai d second
error correct FBACHEERSTR pSEST BPE GrtRit ;thafgof is supplied either

to a record/reproducing system 100 or a bypass 101,
salaected by a switch 95. The cutput thereof is supplied
to the expansion circult 54 for effecting expansion
corresponding to the hand compression in the band
compression circuit 52. The record/reproducing system
100 is composed of an error correction code adding
circuit 90; a modulating circuit 91; a recording head
HR'; a magnetic tape T'; a reproducing head HP'; a
demodulating circuit 92; an error correction circuit 93;
and an interpolation circuit 94, and functions in the
same manner as the record/reproducing system of the
transmitting side. That is, in case that a transceiver
circuit which has both function of the transmitting and
recelving sides shown in the figures is employed, one
record/reproducing system can be used for such systems
of transmitting and receiving sideg. If the switch 86
is positioned at the contact a in the embodiment shown
in Fig. 8, the function is same as that of the transmit-
ting side of thc cmbodiment shown in Fig. 7. If said
switch 86 is positioned at’ the contact b, the signal
from the input terminal 1 is transmitted, on real-time
basis, to the transmission channcl 30.

On“thc other hand, in the receiving side, at



I nformati on expansi on neans for expandi ng said conpressed information
transmtted through said second interpolation neans thereby restorin? ﬂi&
digital information. 20. 1~ information transmtting system conpri%ir@.2 S
2 ~ pPR 1003 - 31 a) first error correction code adding neans for adding a
first error correction code to digital, information; b) record/regroducing
nmeans far recording digital. informatjon with said added first error correc
tion code on a recordi ng nedi um and? eproducing said digital information
fromsaid recording nedium c¢) first error correction neans for correcting
error in the code of the digital information reproduced by

sai d.record/ reproduci ng neans utilizing said, first error correction code,
and adapt edf ¥n5t gdvrerdatieagofredonf cagovht ot brealifme tisn ingeppaiationt he
generation of an uncorrectable code; d) second errar correction coda addi ng
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information to a .
88 is expanded in the cxpansion circuit 54 and is
converted into analog signal by the D/A converter 44.
If the switch 95 is positioned at the contact a, the
output of the interpolation circuit 88 is once recorded
on the magnetic tape T'. Such interpolation on the
compressed video signal avoids the repetition of the
compression and expansion even when the received signal
is once recorded on the recording medium.
The embodiment shown in Fig. 8 allows four modes
of use by the combinations of the switches 86 and 95.
In Figs. 7 and 8 there is employed each one unit

of the magnetic heads Hoy Hpy H ' and HP', but there

R
may be employed plural units for each, or the recording
head and the reproducing head may be combined. Also
there may be employed rotary heads as in the video tape
recorder. Furthermore, the magnetic tape may be replaced
by a magnetic disk or an optical disk.

As will be easily understandable from the
foregoing explanation, the systems shown in Figs. 7 and
8, being free from repetilipn of signal compression and
expansion at the record/reproducing and transmissiqn of

the data, enables simplification of the system structure,

cost reducdion, simplification and lower power



transm ssi on channel. 21. A system according to claim 20, further
conprising: second error correction neans far correcting error A AP0 de
of the digital information transmtted through said transm ssion channel)
utilizing said second 21 ApR 20~ - 32 error correction code) and adapted
for generating second flag information in response to the generation of an
uncorrectabl e code and interpolation neans for effecting interpol ation of
the digital information subjected tojghe correction of code error in said
first error correction nmeans, according to said second flag information and
al so according to the first flag information transmtted through said
transm ssion channel. 22. An information transmtting system conprising:
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to digital or 1 ont ecord/reproduci ng ans recording said

digital infgé?ﬁﬁégﬂ%yiéghgﬁﬁﬁg added first error correction code on a

recordi ng nme ing said digital information fromsaid
recording medium cpidJ ansig SSivdRckensgbek &f assmii timgkrddie digital

i nformation reproduced by said record/reproducing means to a transni ssion
channel ; andmdpdiément cHrutectdivetemeadstherpreserctimoerericor fior t he code of
the digital information transmtter through said transm-ssjion channel,
utilizing t BecerfoFerePEcticun W& raa8BdSpYoR 2% Erfomatdiarecti on code

addi ng neans,23. Aqd'nforna ion tggn%ni tbn S spﬁ%% g?pprising: 1 ~ APR
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error corregg&ggcgggﬁ ééhé”égﬁiﬂQPEQ&%%EkoﬂbQ for adding codae of a
higher correcting ability than that of the error coxrece
tion code used for correcting transmission error, such
as a-ﬁEc code for corxrecting two vertical directions
and SEC/DED code for correcting one horizontal direction
(one correction/two detections); a modulating circuit 18
for recording on a recording medium; a recording magnetic
head HP; a recording medium T such as a Qideo tape or a
magnetic disk; a reproducing magnetic head HP; a
demodulating cireuit 29 corxesponding to the modulating
circuit 1l8; a modulating circuit 38 for transmission; a
transmission channel 30; a demodulating circuit 49
corresponding to the modulating circuit 38; an error
correction circuit 109 for effecting error correction
accerding to the erroi corréction code added by an error
correction c¢ode adding cixcuit 108; and a D/A conQerter
44,

The embodiment shdwn in Fig. 9 functions in the

following manner. The.A/D converter 12 .digitizes-analogc
audio signal, and the error correction code adding

circuit 108 adds an error correction code capable of



b) second error correction code adding nmeans f or adding a second error
correction code to audio information; c) record/ reproduci ng neans 2 rAPR 2003
recordi ng, on a recording nmedium the video information with said added
first error correction code and the audio information with said added
second error correction ¢ode, and reproducing said video information and
said audio information fromsaid recording nmedium d) first error
correction weans for correcting errongin the code of the video information
reproduced icy said record/reproduci ng neans, utilising said first error
correction code; e) third error correction code addi ng neans for adding a
third error correction code to the video information transmtted through

said first esrpéceond oold Urymans tadiblnbhapsiissiPnieansffis-
transmtting, to a transm ssion channel, the audio information with said

added secongiéfrOhamosY apd,) ormode tandithertMigdensdded arvpdd on with said
added third error correction code. 24. A system according to claim 23,
further conperséngion IdARRP(FER0xrdgd osetbadrerswiimpmestitimol neans for
correcting error in the code of the audio_information transmtted through
sai d transnfB3PeRh cHmdulating cigcyatdl 8 eaphdtig meaaneadricedrsiadn code; and
third error corrqgtion means. for, correcti
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code adding circuit 108 unless there'is an errxoxr in the

recording and reproduction.

The modulating circuit 38 modulates the output
of the demodulating c¢ircuit 29, and sends the obtained
output to the transmission channel 30. The transmitted
data are demodulated by the demodulating circuit 49.

The data are then corrected in the error correction
circuit 109, based on the error correction code added

by the error correction code adding eircuit 108, and

are converted into analog signal by the D/A converter 44.

The error rate at the stage of input to the
error correction cilrcult 109 is estimated to be higher
than that in the simple combined system, but the exrrors
can be gufficiently corrected by the use of an error
correction code of a high redundancy and a high erxror
correcting ability in the error correction code adding
circuit 108.

Fig., 10 shows an embodiment in which the-systen

shown in Fig. 9 is applied to a system for simultanecusly
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transmittihg audio and video signals, wherein same



coda addi ng neans; and expansi on neans for expanding the video information
transmtted by said third error correcting nmeans, by a process ] Ag%103
corresponding to that of said - conpression neans. z ~ abP~ oo§

An i nformation processing apparatus conprising: (a) input means for
inputting dig=tal information which has first flag informati on added
thereto said first flag information being information corresponding to
error codes included in said digitalao sf ormati on (b) error correction check
code addi ng means for adding error correction check codes to the digital
information inputted by said input nmeans; and (c) output means for
outputting the digital information and added error correction check codes

processed bympahdnesr 88 €¥s£cid eiqgeheckagade addi pgpr@adisted by AN
apparatus according to claim26? further conprising: first error correction
means for eemeeptmngrey;rord codes raft beecapdrtiabdi hh odemetilon out.putted by
sai d output neans, utilizing said error correction check codes, and for
generating second IPB@tlTﬁiﬁ¢nﬁ#Qﬂ¢¥ ¥ire3dpensapud amdiprefamade of an
uncorrectabl.e code; and second err ﬁorrectlon means for correcting errors
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check codes,, and for generatlng second flag i nformation 1n response to the

presence okamplingofoectabicirgpdee andbeecofdpexebs ePrdamaddioy neans for
correcting errors in codes of the digital information in accordance with
the second®PFagefnebramthomunber SIAPRt306Qx- e@6h phxelan Imfaor mati on

processi ng aggaratus conprising: informti_on conpre55|on codi ng nmeans for
ba compression cirecdit 52-V, and supplied to an. error

correction code adding circuit 16-V,

The video esignal is given an error correction
code for record/reproduction by an error correction code
adding circuit 16-V, and the audio signal is gifen an
error correction code for record/remroduction and
transmission by an error correction code adding circuit
108-A. A time-divided multiplex circuit 110 effacts
time-divided multiplexing of the video and audio signal
obtained from said adding circuits l6-V, 108-A, and the
obtained multiplex signal is recorded on a recording
medium T through a succeeding modulating cirxrcuit 18.

Signal .xreproduced from the recording medium T
is demodulated in a demodulating circuit 49, then
separated into the video signal and the audio signal in
a data separation circuit ‘112, and the video signal lone
is subjected to the addition of error correction codes
for the error in the record/reproduction and that in the

transmission, in circuits 26-V, 36-V. Said signals are



conpression-coding digital information to generate conpression-codﬁq PR 2003
information; error correction check coda adding neans for adding e roP
correction check codes to the conpression-coded information;
recordi ng/ reproduci ng nmeans fox' recording the conpression-coded
information with the. error, correction check cedes on a recordi ng nmedi um
and reproduction by conpression-coded jnformation with the error correction
check codes from said recordi ng nedi ‘error correction neans for
correction error codes of the conpression--coded information) reproduced by
sai d recordi ng/ reproduci ng neans, utilizing the e=ror correction check

codes; error,can l.i.n of . C ead .l ‘gr L oL, codes, of the
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conceal ed by said error concealing nmeans. 30. An information processing
appar at us conpri si nGhei spabahetrsndmit tath uthidongh( the atthmgsnidsiod or mat i on
group including digital information and a first _error flag indicating an
error in saFbaangilt 0 Laf 8pRetybtathd g Yeawdukatdagscivruit ridt, correction
of said digkhal i nf or mati,on err.or rrectionén%ﬁgs for correcting an
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presence of an uncorrecta ror enthere i'S An uncorre e error 1n

sai d digitalsignkor Aat isahi8608@; tdthe cbrkedtRoR088 exrddr LoNAERAl I ng nmeans
fox concealing said digital information according to said first error flag

and sai d setaadseisaiohl Bg. aBleror ictfrrearatiionn chroads sd eV agpidreat us
conprising input neans for inputting digital inoformation and check codes
for error csheegtidde sfigsaldigi gihigctiad dondhieogoroeebioroef ecti on neans
for correcting an .error in sai i i nformation by using, the check

digital |,
codes, and FSF°gerdr Fnﬁe‘éﬂr%?ﬁé‘gclfq‘%gtli%ia&‘&t FRgtiepf H¥°an
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processi ng apparatus conprising: input means for inputting a digital
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added. sampling or lost by dropouts, in an expansion circuit 54.
Thus there are obtained output image signal Vout and
output audio signal Aout.

The above-explained system allows to significantly
simplify the e¢ircuit structure for the audio signal.
The amount of data of the audio signal increased due to
the elevated redundancy, but such increase is not a
problem because the band for the audio signal is suf-
ficiently narrower than that of the video signal,...

Consgequently the circult structure can be simplified

without deterioration of the quality of the image and



33. An information processing apparatus conprising: input nmeans fox

i nputting conpression-coded information and error correction che(ci; ?gggm
for error correction of the conpression-coded information error 1 o]y
means for correcting error codes of the conpression-coded information,

i nput by said input neans, utilizing the error correction check code; error
conceal i ng neans fox conceal i ng ersog2 codes of the conpression-coded

i nformation which are included in 2 ~ APR 2003 - 38 the :
conpressi on-coded information outputted fromsaid error correction neans
and are uncorrectable by solid error correction neans, w thout being
decoded; angfgs@nsmtting nmeans for transmtting the conpression-coded
informati on conceal ed by said error concealing nmeans 34. A .nethod for
processi ng i nf or natinen ex@@Rr E6LPect hen diapsuief ;anidnpubt bRgoa di gital
information group including (i) digital information and a first error flagq
i ndi cat i ng carmatgion roSai dddiggt el rewftorirat ithre addebi slgohkakagodes for
error correction of said digital information group; correcting an error in
sai d di gi t &¢ iHFHPRED0R gEBuphDyCRe Mf rdichedigreddebuknpliisby sai d i nput
step, and generating a.second error flag indicating a presence of an

uncor r ect a&’&%eﬁ%u en Fh@P@S?‘%e’%P]Lﬁg’d}crréi?tsébllé‘ ERROFTPENE PH di git al

i nformati o%%&%@%t%o%eg[aiggaﬁé}&tqu%%él%-@fe rogg{lihgg %cordi ng to said

first erro ag and sai d second error 7 processi ng
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check codes for error correction of said digital information; correcting an
error of sadidyrdhilgiitsaaldeisifrabimat i tinedy mest e tdyp loyedk anodrsrandedener at i ng
an error flag indicating a presence of an uncorrectable error when there is
art uncor r angblcomnression dai BhelikpndlcanmgrssoirosirandtndPtY pl exi ng sai d
digital information an?% aid error flag for transnssion,36. A_nethod
processi ng i nf or matifork o%ﬁi‘lag??ﬁgt?'?éb tof then FREPEAGY PBFO POt essi ng
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may naturally be pro&ided in the receiving side or in
both the transmitting side and the receiving side.
As will be apparent from the foregoing descrip-
tion, the systems shown in Figs. 9 and 10 employ only

one error correction and can therefore achieve clrcuit

simplification and cost reduction.



21 APR 2003 - 39 an error in said digital information: addi ng check codes
for error correction of the digital information group input by SﬂL? ig@@ﬁ
step; and transmitting the digital. information group to which t JW
codes are added. 37. A method for processing information conprising the
steps of: inputting conpression-coded informati-on and error correction
check cedes far error correction of the conpression-coded information;
correcting error codes of the compeession-coded information, input by said
i nput step, utilizing the error correction check codes; concealing error
codes of the conpression-coded information, which are included in the
conpressi on-coded information corrected by said error correction step and
are uncorrectable by said error correction step) wthout being decoded; and
" transmitting the conpression-coded, i nfozmation conceal ed by said error
conceal i ng step. 3&hefd tBf0LB81696d procesRirig tiehhaedanempssseomg t he steps
of conpression-coding digital .information to generate conpression-coded

i nf or mat i onsy =ackahi pyosnikded wothecti on check codes to the conpression-coded
i nformation; recording the conpression-coded information with the error
correcti on check c@degcorddrenEafusHRg Mt ke rargcr&RiBauci ng t he

conpression-coded infaormation . with the error correcti.on chec odes from
sai d recorm%qﬁtﬁe&n’-’%%&"?ﬂgogﬁﬁa%&yeézog‘fprteﬁélﬁg ?‘é%g‘?f)n-coded

i nformation, £8 é%yg%e%i%§ ggig%Qegfgfg 2N S ughng step, utilizing

the error cdtrece on chéck , concealing error cdodes of the _
conpr essi on: LQekesh i I d iR, 0B nvhEeProtiee img | e d ifd rinBe ieaMPEeRsi on- coded
information outputtied in said error correction step and are uncorrectabl e
by sai d erriite coraeectiimgn msiddpqu; W t hout bei ng 21 APR 2003 - 40 decoded;
and 'transmtting the conpression-coded information concealed in said error
conceal i ng step. 3% SARNFHECARE BALBrEResEranr iTdngt 8 econpri si ng:
i nformation conpressjan ans .for conpr ssiglglJ

compressed information, reproduce y the record/

reproducing unit, to a transmission channel:; and

a receifing unit for receiﬁing the compressed
information from the transmission channel and expanding
the amount of the received compressed information to

reproduce the original digital information.



digital information to generate conpressed information; error correction
check code adding neans f o= adding error correction check codes to the
conpressed information; record/reproducing nmeans for recording the 21 APR 2003
conpressed information to which the error check codes are added, on a
recording medi um and reproducing therejgamthe conpressed information;
error correction neans for correcting record/ reproducing errors in codes of
t he reproduced conpressed information utilizing the error correction check
codes added by said error correction check code addi ng neans; and
transm ssi on neangifsor selectively transmtting (i) the conpressed
informati on generated by said information conpression neans and (11) the
conpressed information ' corrected by said error correction neans to an
external apparatus. 20.irorindtOidmitmansmidacesgi sgstenhodomprnpsisgng t he
steps of conpressing.digit [ nf i 0 r

i nformation: adﬁ?ng s %#m%gﬁéé;éqﬁﬁ¥%ﬁ%;? Egggg ?égtﬁg %ﬁ%%es ed

i nformat i odigitedr video t it empt s e igeberriei SAMPESRAEEN the error check
codas are addgdy.Pod, MAcOF S Mot 141t ANd nkeRmadE6hNgohp el 86§ OM ddee
conpressed 1 nformation; correcting record/ reproducing errors in codes of
the reprod§&882¢onpressed i nformation utilising the error Z ~ APR 2003 -
91 correction sheckreoses/ paptesiudisainkaarsr dorcrecertiling shAkdk code addi ng
step; and | i y 11ting (1) i rmati on generated
in said in%gpﬁ%%F%gac%ﬁ%gég%%%%ﬁs%% Aeﬁéﬁ%ﬁéiﬁg?hgﬁggﬁﬁrgéged i nformation
correct ed rapsadycingorthexefreni pridiegprresasdeinéormptapparatus. 91. An

information proggssi AgaANRPEIL &S HEUP | £ ErankinatABbigoBag@npr essi on neans
for conpressing digital inforpation to.generate ress information;
record/r epFBH‘EgFﬁﬁgﬂ‘eéﬁgmf’B?L?‘%’& oF TP &3 nﬁlaggrs%& Cf’ﬁngﬁﬁff’é‘ﬁ‘:%"rﬁ a
recordi ng medinsmtoandtrepsotission cmﬁnmdxpnuﬁhe conpressed information; and
transm ssi on megns fQéfgg$§g£gxeL¥P5%§gggnﬁg&dg;ﬂgﬁ éﬁ@gnggggrg§§gd

i nformation reproduce sal d record/reproduci ng neans andéggl t he
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2. A system according to claim 1, wherein said
information compression means comprises a high efficiency
encoding eircuit for encoding said digital information
utilizing the correlation thereéf, and said information
expansion means comprises a decoding circuit for execut-
ing a process corresponding to that of said high

efficiency encoding circuit.

3. A system according to claim 1, wherein said
transmissicn means comprises selecting means for selectively
sending said compressed information by said
record/reproducing means or said compressed information

released from said information compression means..



steps of conpressing digital information to generate conpressed
“information; recording the conpressed information on a recording &ﬁdﬂmﬂm3
and reproduci ng therefromthe conpressed information; and sel ectively
transmtting (i) the conpressed information reproduced in said recording
and reproducing step and (ii) the conpressed information conpressed in said
i nformati on conpression step to an exXPet nal apparatus. 93. An information
transmtting systemconprising a transm ssion apparatus and a plurality of
recei ving apparatuses, said transm ssion apparatus conprising: plural
reproduci ng neans for reproduci ng conpressed information froma recording
medi um on mhich various digital information i s conpression-recorded; and

z ~ aPR 200 - rangm g‘a ?@?@?&f selactivel Hgggggy; 1&g any one

of the plurali ty of?- ‘conpresse nfor mati on reproduded by sai ur al
reproduci ng FRQSY/epreQLEERR0NLANE M seSAIH yplallr &Ebbi‘dﬂ’i‘e;ﬁ@&ﬁidﬂ ng
apparatuses) and each of said plurality of receiving apparatuses
conpri sing: iimgutappeaasukoeathpfibt i Necdhi mpparies sedpreEsedat i on
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record/reproducing means comprises a first error

correction code adding circuit for adding an error
correction code to the comp:essed'information to be
recorded, and a first error correction circuit for
correcting the error in codes in the reproduced compres-
sed information utilizing the error correction code

added in said first error correction code adding circuit.
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HX By #H###HDC system according to claim 8, wherein said
record/reproducing means comprises a first interpolation
circuit for elfecting interpolation of said reproduced
compressed information, according to whether the
correction by said first error correction circuit is

possible or not.

12. A system according to claim }], wherein said
information expansion means comprises a second inter-
pelation circuit for effecting interpolation of said
reproduced digital information,_according to whether
the correction by said second error correction circuit

is possible or not.

13. A system according to claim_ll, wherein said
information expansion means comprises a second inter-
polation circuit for effecting interpolation of the
compressed information transmitted through saig

transmissi%n channel, according to whether the correction
by said second error correction circuit is possible or

not.

14. An information transmitting system, comprising:
(A) a record/reproducing apparatus comprising:
a) information compression means for compressing

digital information to generate compressed information;

b) recording means for recording said compressed
information on a recording medium; and
c) reproducing means for reproducing said compressed

information from said recording medium;
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(B) 2 transmitting apparatus comprising:

transmission means for transmitting said compressed
information, reproduced by said reproducing means, to said
transmission channel without restoring said digital
information; and

(C) a receiving apparatus comprising:

information expansion means for expanding said
compressed 1lnformation transmitted through said transmission
channel thereby restoring said digital information.

15. An information transmitting system, comprising:

(A) a transmitting apparatus comprising:

a) information compression means for compressing
digital information to generate compressed information: and

b) transmission means for transmitting said
compressed information to a transmission channel; and

(B) a recelving apparatus comprising:

a) receiving means for receiving said compressed
information transmitted through said transmission channel;

b) recording means for recording said compressed
information received by sald receiving means, on a recording
medium with restoring said digital information; and

c) reproduction means for_reproducing said compressed
information from said recording medium: and

4) information expansion means for expanding said
compressed information, reproduced by saild reproduction
means. to restore sailid digital information.

16. An information transmitting system, comprising:
a) information compressicn means for compres-
sing digital information to generate compressed

information;

¥) first error correction code adding means



T10% & ()-X))))*C*o*dEbC 10{{'F , :10% & ()- 10% & ()-f 10%&'()-5

10% & ()-10% & ()- 10% & ()- 0****+*+Y+dEbC 10{{! F Y+10% & ()-)" 1@% &PR 3003y
' g10% & ()-9%40% & ()-F #10% & ()-"10% & () - Y+u++++, , X, dEbC 10{{!F

6:10% & ()-410% & ()-F 210% & ()-010% & ()-F

1210% & ()-L-10% & ()-X, ,,,.,,, NbC 10{{!109F& ()-S109%F& ()-&L0%T& () -

10: 10: 10:F |:10% & ()-810% & ()-N-~-2g11111}[ M1 10TI TI 10Tl TI

10TI TI 1 £ 109601 TI & ()- f1096& () -

I'h, 10900& ()-@", 1099 T& ()- @ 10%p& ()-@11| 225>5aBM?1 10TI TI 1LFz
109%' () - LFz
10%&' ()-!'"s10%14& ()-fs10%& ()-f:109& ()- @Q@AOY& () - 3>505$7%&7" 747; 77~_=
10TI TI'! 10%t&'§)-3 ' . )

for adding a first error correction cocde to said

compressed information;

¢) record/reproducing means for recording
the compressed informaticn with added first exxor
correction code on a recording mgdium, and reproducing
said compressed information from said recording medium;

d) first error correction means for correcting
error in the code cf the compressed information,
reproduced by said record/reproducing means, utilizing
said first exror correction code;

e) first interpolation means for effecting
interpolation of said reproduced compressed information,
according to whether the correction by said first error
correction circuit is possible or not;

f) second error correction code adding means
for adding a seacond error correction code to the
compressed information transmitted through said first
interpolation means:; and

g) transmission means for transmitting the
compressed information with addéd second error correction

code, to a transmission channel..

17. A system according to claim 14, further
comprising:
second crror correction means for correcting
arror in the codc of said compressed informaticn

transmittegd through said transmission channel, utilizing
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gsaid sacond error correction code.

18. A system according to claim 17, further

comprising:

informatien expansion means for expanding
said compressed information transmitted through said
transmission channel thereby restoring said digital
information; and

second interpolation means for effgcting
interpolation of said digital information restored by
said information expansion means, according to whether
the correction by said second error correction circuit

1ls possible or not,

19. A system according to claim 17, further

comprising: -

second interpolation means for effecting
interpolation of said compressed information transmitted
through said transmission channel, according to whether
the correction by said second e£ror correction means is
possible or not; and

information expansion means for expanding said
compressed information transmitted through said second |
interpolation means thereby restoring said digital

information.

20. M information transmitting systenm, comprising:



10 10' 109 ()-!'q 10%vyé& ()- 109 ()-°

109 () - F10% () - &10% () - GVMVF MLMBN OOTK@ 10 10! SY f 10%@g ()-@gYAPR 700
f 1098 ()- @Y f10%& ()- @ ' 10%& ()-' 10%&' ()-Z 10 100pQQRRRRRR~_ @ 10

10" 109%4& ()- % 10%4& ()-4 10 10

100MLOY& () -!qyl 109 ! & () -yl 109 () - R3S5XbXcXdXeXqXy XuV7

10&10%4| & ()-s' 109%4| & ()- ~10vv 10vv 10wviyF s109%vé& ()-.F s10%4& ()-.F
S1094& ()-.yXYZ][[\\}~<uV7 10!vs' 4109%& () -

a) first erreor corrcctién code adding means
for adding a first crror corrcction code to digital
information;

b) record/reproducing means for recording
digital information with said added £irst error correc-
+ion code on a recording medium, and reproducing said
digital information from said recording medium;

c) first error correction means for correcting
error in the code of the digital information reproduced
by said. record/reproducing means utilizing said first
error correction code, and adapted for gensrating first
flag information in response to the generation of an
uncorrectable code;

d) second error correction code adding means
for adding a second error correction code to the digital
information subjected to the correction of code error
in said first errxor correction means; and

e) transmissiorn means for transmitting the
digital information with said added second error correc-
tion code, and said first flag information to a

transmission channel.

21. A system according to claim 20, furthner
comprising:
second error correction means for correcting
error in the code of the digital information transmitted

through said transmission channel, utilizing said second
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error correction code, and adapted.for genarating second
flag information in response to the generation of an
uncorrectabla code; and

interpolation means for effecting interpolatiecn
of the digital information subjected to the correction
of code error in said first error correction means,
according to said second flag information and also
according to the first flag information transmitted

through said transmission channel.

22. An information transmitting system, comprising:

a) error corrcction code adding means for
adding an error correction code to digital information:

b) record/reproducing means for recording
said digital information with s2id added first error
carrection code on a recording medium and reproducing
said digital information from said recording medium;

c) transmission means for transmitting the
digital information reproduced by said recoréd/reproducing
means to a transmission channel; and

d) error correction means for correcting
erxor in the code of the digital information transmittec
through said transmission channel, utilizing the error
correction code added by sgid error correction code
adding means.

o

23. An information transmitting system, comprising:
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a) first error correction code adding means
for adding a first error correction code to video
info;mation;

b) second erxrrar correction code adding means
for adding a second error corxrection code to audio
iniormation;

c) record/reproducing means for recording,
on a recoxding medium, the video information with said
added first error correction code and the audio informa-
tion with said added second error correction code, and
reprbducing said video information and said audio
information from said recording medium;

d) first error correction means for correcting
error in tha code of the video information reproduced
by said record/reproducing means, utilizing said first
error correction code;

e) third errar correction code adding means
for adding a third error correction code to the videg
information transmitted through saild first error cor-
recticn means; and

f) transmission means for transmitting, to a
transmission channel, the audio information with said
2dded second error corrsction code and the video informa-~

tion with said added third error correction cade.

24. A system according to claim 23, further

comprising:
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error in the code of the audib information transmitted
through said transmission channel, utilizing said second
error caorxrection code; and

third error correction means for correcting
errzor in the code of the video information transmitted
through said tronsmission channel, uwtilizing said thirxd

error correction code..

25. A system according to claim 23, further

comprising:

compression means for compressing video
informaticon to be suppliéd to said first error correction
coda adding means; and

expansion means for expanding the video
information transmitted by said third error correcting
means, by a process. corresponding to that of said

compression means.
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26. An information processing apparatus comprising:

{a) d4input means for inputting digital tinformation
which has first flag information added thereto, said first
flag information being information corresponding to error
codes included in said digital information:

(b) exrror correction check code adding means for
adding exror correction check codes to the digital
infoxrmation inputted by said input means; and

(c) output means for outputting the digital
Iinformation and added error correction check codes processed
by sald error correction check code adding means.

27. An apparatus according to claim 26, further

comprising:

first error correction means for correcting error
codes of the digital information outputted by said output
means, utilizing said exror correction check codes, and for
generxrating second flag information in response to the
presance of an uncorrectable code; and

second error correction means for correcting
erroxs in codes of the digital information in accordance

with the first flag information.

- 28. An apparatus according to claim 26, further

compxising:

first error correction means for correcting error
codes of the digital information outputted by said output
means, utilizing said error correction check codes, and for
generxating second flag information in response to the
presence of an uncorrectable code; and

second error correction means for c¢orrecting
errors in codes of the digital information in accordance
with the second flag information. '
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compressxon-codlng dlgltal information to genexate
compression-coded information;

arror correction check code adding means for
adding error correction check codes to the compression-caded
information; '

recording/reproducing means for recording the
compression-coded information with the error correction
check codes on a recording medium, and reproducing.the
compression-coded information with the error correqtion
check codes from said recoxrding medium; .

error correction means for correcting error caodes
of the compression-coded information, reproduced by said
recording/reproducing means, utilizing the erxror correction
check codes; )

error concealing means for concealling error codes
of the compression-coded information which axre included in
the compression-coded information outputted from said erxor
correction means and are uncorrectable by saild error
correction means, without being decoded; and

transmitting means for transmitting the
compression-coded information concealed by said erxor
concealing means.

30. An information processing apparatus comprising:
input means for inputting (i) a digital
information group including digital information and a first
erroxr flag indicating an error in said digital information
and (ii) check codes for error correction of said digital

information group;

error correction means' for correcting an error in
said digital information group by using the check codes
input by said input means, and for generating a second error
flag indicating a Presence of an uncorrectable error when

there is an uncorrectable error in said digital information
group; and
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ormatlon accordlng to said first error flag and said
second error flag.

31. An information processing apparatus comprising:

. input means for inputting digital Hnformation and
check codes for error correction of said digital
information;

error correction means for correcting an error in
said digital information by using the check codes, end for
generating an error flag indicating a presence of an
uncorrectable error when there is an uncorrectable ‘error in
said digital information; and

transmission means for multiplexing said digital
information and said erxrror flag for transmission.

32. An information processing apparatus comprising:

input means for inputting a digital information
group including digital information and an erxor £lag
indicating an errxor in said digital information;

error correction encoding means for adding check
codes for error correction of the digital information group
input by said input means; and

transmission means for transmitting the d;gital
information group to which the check codes are added.

33. An information processiné apparatud comprising:

input means for inputting compression-coded
information and error correction check codes for exrox
correction of the compression-coded information:

error correction means for correcting error codes
of the compression~coded infoxmation, input by said input
means, utilizing the exrror correction check code;

error concealing means for concealing error codes
of the compression-coded information which are included in
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correction means, without being decoded; and

transmitting means for transmitting the
compression-coded information concealed by said error

concealing means.

34. A method for processing information comprising the

steps of:

inputting a digital information grbup including
(1) digital information and a first error f£lag indicating an
error in said digital information, and (ii) check codesa for
errox correction of said digital information group;

correcting an error in said digitai information
group by using the check codes input by said input step, and
generating a second exror flag indicating a presence of an
uncorrectable error when there is an uncorrectahle errxor in
said digital information group:; and

concealing the digital information according to
said first serxor flag and said second erxor flag.

35. A method for processing informatiocn comprising the

steps of:

inputting digital information and check codes for
error correction of said digital information;

correcting an erroxr of said digital information by
using the check codes and generating an erxryor rlag
indicating a presence of an uncorrectable error when there
is an uncorrectable error in said digital information:; and

multiplexing said digital information and said
error flag for transmission.

36. A method processing information comprising the
steps of:
inputting for processing information group
including digital information and an error flag indicating
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which the check codes are added.

37. A method for processing information

comprising the steps of:

inputting compression-coded information and error
correction check codes for error correction of the
compression-coded information;

correcting error codes of the compression-coded
information, input by said input step, utilizing the error
correction check codes:

cbncealing error codes of the compression-coded
information, which are included in the compression-coded
information corrected by said error correction step and are
uncorractable by said error correction step, without being
decoded; and

transmitting the compressicon-coded, information
concealed by said error concealing step.

38. An information processing method comprising the

steps of:

compression-coding digital information to generate
compression-coded information;

adding error correction check codes to the
compression-coded information:

recording the compression-coded information with
the error correction check codes on a recording medium, and
reproducing the compression-coded 1nforma€ion with the error
correction check codes from said recording medium;

correcting error codes of the compression-coded
information, reproduced in said recording and reproducing
step., utilizing the error correction check codes;

concealing error codes of the compression-coded
information which are included in the compression-coded
information outputted in said error correction step and are

uncorrectable by said error correction step, without being
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‘transmitting the compression-coded information
concealed in said error concealing step.

39. An 1nformation processing apparatus comprising:
information compression means for compressing
digital information to generate compressed information:
error correction check code adding means for
adding error correction check codes to the compressed
information:
record/reproducing means for recording the
compressed information to which the error check codes are
added. on a recording medium, and reproducing therefrom the
compressed inforxrmation;
error coxrection means for correcting
record/reproducing errors in codes of the reproduced
compressed information utilizing the error correction check
codes added by saild exror correction check code adding
means; and
transmission means for selectively transmitting
(i) the compressed information generated by said information
compression means and (11) the compressed information
corrected by sald error corxrection means to an external
apparatus.

40. An information processing method comprising the

steps of:

compressing digital information to generate
compressed information:

adding error correction check codes to the
compressed information:

recording the compressed information to which the
error check codes are added, on a recording medium, and
reproducing therefrom the compressed information;

correcting record/reproducing errors in codes of

the reproduced compressed informatior utilizing the error
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correction check codes added in said error correction check
code adding step:; and

selectively transmitting (1) the compressed
information generated in said information compression step
and (ii) the compressed information corrected in sald error
correction step to an external apparatus.

41. An information processing apparatus comprising:
information compression means for compressing
digital information to generate compressed information;
record/reproducing means for recording the
compressed information on a recording medium, and

reproducing therefrom the compressed information; and

transmission means for selectively transmitting
(i) the compressed information reproduced by said
record/reproducing means and (ii) the compressed information
compressed by said information compression means to an
external apparatus.

) 42, An information processing method comprising the
steps of:

compressing digital information to generate
compressed information;

recording the compressed information on a
recording medium, and reproducing therefrom the compressed
information; and

selectively transmitting (i) the compressed
information reproduced in said recording and reproducing
step and (ii) the compressed information compressed in saiad
information compression step to an extexrnal apparatus.

43. An information transmitting system comprising a
transmission apparatus and a plurality of receiving
apparatuses, said transmission apparatus comprising:

plural reproducing means for reproducing
compressed information from a Iecordihg medium on which

various digital information is compression-recorded; and
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transmission means for selectively transmitting
any one of the plurality of compressed information
reproduced by said plural reproducing means to a
corresponding one of said plurality of receiving
apparatuses, and

each of said plurality of receiving apparatuses
comprising:

input means for inputting the compressed
information transmitted by sald transmission means: and

information expansion means for expanding the
compressed information inputted by said input means thereby
reproducing the digital information.



