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- 0 11 May 2005 -1 DESCRI PTION Data Transm ssion Method, Data Receiving

Met hod, Video Data Transm ssion Apparatus and Video Data Receiving _
Apparatus Technical Field This invention relates to a ”a'f'?ma§§i()8§' nmet hod,
a receiving nethod, a transm ssion apparatus and a receiving apparatus for
digital video signals. More particularly, it relates to a transm ssion
met hod for transmtting control signals;or supplenentary data during the
bl anki ng period of digital video signals, and to a receiving nethod etc.,
for receiving data transmtted byppgdcRiparaN ssion nethod. Background Art
Up to now, in transmtting video signals to a liquid crystal display or a
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moni tor, the nunber_ of pixels that can® be denonstrated is predeterm ned,
such t hahpparstushand VideaDala BeggivinghApparales cone into popul ar use, ‘
digital transm ssion has attracted attention. On the other hand, there is
felt a need to increase the refresh rate for decreasing flicker, while
there is also felt a need to send data at a high rate for displaying a

pi cture PNLRiST gy of wWder format. In the conventional analog

transm ssion, transm ssion distortion is significant, such that ghost

tends to be aduced. ..Under, this si%uation nor e agd nor e .i Jrport c(? IS
attached 11 S Jayyention relates fo a transmission method, a receiving method, a

transmission apparatus and a receiving apparatus for digital video signals. More
particularly, it relates to a transmission method for transmitling control signals or
supplementary data during the blanking period of digital video signals, and to. a

receiving method etc., for receiving data transmitied by this transmission method.

Babkground Art
Up 1o now, in transmitting video signals to a liquid crystal display ora CRT, the
‘mainstream has been to use an analog RGB interface to send video signé]s by analog
traﬁsmission. However, in e.g., a liquid crystal monitor, the number of pixels that can
be demonstrated is predetermined, such that, as the liquid crystal monitor has come
into popular use, digital transmission has attracted attention. On the other hand, there
is felt a need to increase the refresh rate for decreasing flicker, while there is also felt
~ aneed to send data at a high rate for displaying a picture on a screen of wider format.
In the conventional ané]og transmissioﬁ, trénsmission distortion is significant, such that

ghost tends to be produced. Under this sitsation, more and more importance is attached




-2 to digital transm ssion in keeping up with the tendency towards higher
picture quality. For neeting the demand for digital transm ssion, DV
‘(Digital Visual Interface) has stirred Up notice. This D}g I S B i nterface
for digital display connection defined by DDWs (Digital MSV&@ _'\:’N)r Ki ng
Goup) and transmts data using plural data channels based on the TAGCS
(Transm ssion Mnimzed Differential Signaling)technique. Wth use of the
digital transm ssion nethod, enploying DVI, it is possible to provide high
quality tMidi%ﬂmldﬁlﬁnﬁésibﬁ\m kbefﬁiaﬁ'hqﬁdvﬁh 1k emdehcptovedrda higher pactore @ality.

enpl oying the DVI, pictures of higher picture quality than are possible
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addition to a pério uring I xel , green and ue)

s transmtted,, a bl anki riod.duri ng .whi.ch jt. i,s possihble to. transmt
ot o or N stel wiveoies TS VTS 08 iniSHa e re gl sy BERR e it o
to transmt audio signals, as an exanple. In transmtting digital video
‘si gnal s, DDVé6g(DigitabidispiaydWeskingGroup) e84 tiansnits deta using plugal daks ghasaelsi ¢ s
I'n the case of video signals, transm ssion errors, if produced, are not

out st an@jaQed ef tie ?N[BSr(Trﬁﬁﬁﬂisﬁthﬁlﬁnﬁﬁédl Differential Sighahing) teehisigde. Withever
If transm ssion errors are produced during transm ssion of audi o signals,

noises. g (b BRARSSRUILS A ABIPEAMNGHe 1908 IRTRSIUE (OpRNIAE DA

error ra needs ¥ 0 be nore’ rigorously tha se of

transmtting video, si |s.. Specifically, .if data other than video

si gnal s q\l@ﬁg)’ i Oo‘%ﬁté%rﬁOWir%'%né]ﬁ](? lﬁ%ﬁ'égﬁ' aLa il%wtc&s nding, is to be

- transmitted during the bl anking period _of DVI, separate processing for

error det ectBypempheyingthe BV pigturaseaddaghergtigiese qha]@é(ﬂbﬁ%ﬂfetmsﬁ??%‘é’é@si ng
for error detection | | May 2005 . »

' analog transmission can be achieved. Moreover, the DVI provides, in addition 1o a
period during which pixel data of RGB (red, green and blue) is transmitted, a blanking
period during which it is possible to transmit data other than the RGB pixel data. This
blanking period may be utilized 10 transmit audio signals, as an example.

In transmitting digital video signals, there may be produced transmission errors,
such as garbled bits. In the case of video signals, transmission errors, if produced, are
not outstanding on a screen, such that no serious problems are raised. However, if
transmission errors are produced during transmission of audio signals, noises or
extraneous sounds may be produced, and hence the problem of error rate needs to be
tackled more rigorously than in the case of transmitting video signals. Specifically, if
data other than video signals, that is data in which errors appear as outstanding, is to

be transmitied during the b]ankihg period of DVI, separate processing for error

detection and correction is needed. Since in general the processing for error detection




3 and error correction necessitates a larger quantity of hardware, the size
of the apparatus tends to be increased, thus raising the cost. D sclosure
of the Invention In view of the above-depicted technical pro%lé#ﬂ' St he
prior art, it is an object of the present invention to provide the
af orement i oned et hods and apparatus chpable of dininishing errors in
reception of supplenentary data. It is another object of the present
invention to provide the aforenentioned nethods and %P aratus in which the
ci rcui t asd ercprtcamection ng¢engitates b dadgar quiniity obtsrdvwase,dhg vre ¢ aﬁeeappmnmm te
~enbodi nent of the present invention, may provide a systemfor transmtting
cont r ol beimgraksl, @nd raisipplileneest.ary data during the bl anking period of the
digital video signals, in which a transmtter repeatedly superposes data
and in which a receiver perfornms najority processing to reduce the error
rate. In accordance with a first aspect of the present invention, there is

provideﬁnﬂmﬂﬁﬁnﬁqheﬂgémkhansnitting data using an interface for digita
di spl ay ‘connecti1 on conprising: converting a video signal for transmn ssion

into a bit string lo r than the data | th of a pixel. formn e video
Slnal . al | ol FHTARERN s Ppsied fechmeareas phipe hrfr %t i i thet B o
the converted bit string during which the video signal is not transmtted,
and t r aBEReTt t Invgntiore te aprevide uiher ploswrentianed angthedsa lang yaaperatust cepables afsi ng
the plural bit strings allocated to one or plural transm ssion channels.
11 May 2nfibishihg Bhrersiupercposed sipplententansdatd.t ed neans data added to vi deo
data transmtted and may
It is another object of the present invention to provide the aforementioned methods
and apparatus in which the circuit structure is simplified to improve the error rate.
An example embodiment of the present invention, may provide a sy'stem for
transmitting control signals and supplementary data during the blanking period of the digital
video signals, in which a transmitter repeatedly superposes data and in which a receiver
performs majority processing to reduce the error rate.
In accordance with a first aspect of the present invention, there is provided a method
for transmitting data using an interface for digital display connection comprising: converting
~ avideo signal for transmission into a bit string longer than the data length of a pixel forming
the video signal, allocating a plurality of the bit strings to a blanking period of the converted
bit string during which the video signal is not transmitted, and transmitting the same

superposed data a plural number of times using the plural bit strings allocated to one or

plural transmission channels.




be characterized by being transmtting using plural codes indicating the
bl anki ng period. The superposed data is desirably audio signals in that
the audio signals, in which errors appear as outstanding i nlg®wast05in
distinction fromthose in video signals as errors, can be transmtted in
error-reduced state. In accordance wth a second aspect of the present
invention, there is provided a nethod for receiving data conprising:
receiving digital video signals coupled to an interface for digital

di spl ay connéb¢ bugrrpdserbdata grosabitted theanssiagmalded itmeidod datg tanihatel iand npgr i od
represented by a plurality of sorts of bit strings, extracting, fromthe
recei vede ehahdt@lized b @RingttMbdlting SRAE plukf dofdstinditdtingdRe blRAEkiGA DA, UThe

bl anki ng period, and perform ng majority processing on the results of
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accordance pect the present invenfion, there i's provided

an apparatus. for receiving vid si.gnal s_.conpri §i ng: receiyi e for
Fece:vi RECH e sitmar dSfshon dong NI ub ey Nardle Aner i oy HelrndBEd (o an
interface for digital display connection, the digital video signals 11 My
2005 S5 FEBTGHUEd 8%l t al vi deo signals including a bl anking period
"represented by a plurality of sorts of bit strings, bit string extracting
means for ex [ i i [ rd i.-ndi Walal l.anki ri od
o he di glh{ gféo\k;fbg.cé R&MH §isethnd ésglécgltedg“%s @ﬁéeﬁ@ﬁdﬁ%ﬂnoﬁ e @Q%fbﬁﬁecpéi

eo signal's rec e recel vi Ag nean
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out put data by majority taking. fromthe results of denodul ation by, the
denodul i figitale difplay connection, “the digital video signals including a blanking period

represented by a plurality of sorts of bit strings, extracting, from the received digital video
signals, specified bit strings indicating the blanking period, and performing majority
processing on the results of demodulation of the extracted bit strings to decide on output

data.

In accordance with a third aspect of the present invention, there is provided an
apparatus for receiving video signals comprising: receiving means for receiving digital video
signals, the receiving means being connected to an interface for digital display connection, the

~ digital video signals




Preferably, the video signal receiving apparatus in the exanpl e enbodi nent
wherein the output data determ ning neans selects the one of the bit
strings allocated to respective synbols as indicating the blaMayrPOberi od
whi ch has the snmallest Hamm ng di stance to the bit string received by the
receiving neans to decide on the outpi data to decide on the output data,
because it is then possible to interpolate sinple majority processing with
-which no sufficiently satisfactory results are obtained. In the exanple
enbodi ment, by determning the output data based on the probability of the
bit string weckvingeligiad videstsignglerinelydiae o bladdng preiadgrepiesaitedbpy ajplur

possi bl e to take account of the probability of occurrence of the close
state Phsorisf bitistiriearbit gingekipeiing gheasplior igatracting speilied b sleing apdiepdingeduced
advant ageously. In accordance with a fourth aspect of the present '

i nvent i the, blanking pesiodr Goindée digiialledeos signals reeaiwed, ibyg thep pepcving memsnsmiect ed
to an interface for digital connection, conprising: receiving neans for

r ecei vi dgmatiulptingl meand dor démgorbilating rthevbitcdiringseexérmoted dyrthe biit $thng lektragtingi ng i s
sent a plural nunber of tinmes during a blanking period represented by a
pl'ural meadseandbutpsodits deferhingnghiviearst for nigsidingneh emtditodadabs majoptyt thking neans
for outputting audio data based on the sane sort of the bit string, sent a
pl ural fdmNay re20bof demadoladon by thel deamdufatiognichss.di gi t al vi deo signal s
received by the receiving nmeans. In accordance with a fifth aspect of the
present i nvePdl@ibly!thekRleb Sigahlnétél ehgppard®® in HeGrahple @msotimhbhtngidreiaei vi ng
systemfor sending digital video signals froma transmtter to a receiver

over OngeQutput bt @hdriinifE nidadd SITEES HRNorGNRe bt stiifd dllcRBRA1d t&@pective
converting the video signals for transmssion into a bit string | onger

than t hgnelPasifdiedtihg Ghe Baﬂ&ﬂ?bermm}ﬂgh HES thd Smal¥dsHBOm SN Mstncdo e Bl Ng a
plurality of the bit strings to a blanking period during which data

string received by the receiving means to decide on the output data to decide on the output

data, because it is then possible to interpolate simple majority processing with which no
“sufficiently satisfactory results are obtained. In the example embodiment, by determining the
output data based on the probability of the bit string with the smallest Hamming distance
being an error, it is possible to take account of the probability of occurrence of the close state
in transmission, by weighting, so that the error rate can be reduced advantageously.

In accordance with a fourth aspect of the present invention, there is provided a video
signal receiving apparatus connected to an interface for digital connection, comprising:
receiving means for receiving digital video signals in which the same sort of the bit string is
sent a plural number of times during a blanking period represented by a plural number of
sorts of the bit strings, and audio data outputting means for outputting audio data based on

the same sort of the bit string, sent a plural




of the pixels in the bit string is not transmtted, and sending the sane
superposed data a plural nunber of tines using the plural bit strings; the
receiver extracting the specified bit strings indicating thélMariiong
period fromthe received data and perform ng majority processing on the
results of denodul ation of the extractged bit string. In accordance with a
si xth aspect of the present invention, there is provided a

conput er -readabl e program for use with a conputer, which conputer converts
video signals to be transmtted by an interface for digital display
connect monbdrof tingsdram sherdigigal [vadegesignatsamceivdddbydhe seceiving heals. a pi xel naki ng
up the video signals to enable data transm ssion, the conputer-readable

pr ogr am causilmgcadndance mpilt 2fifth aspgeephitte mesennimiverdiong theeaissprovded alvideoat i ng
a plurality of bit strings to a blanking period during which the video

si gnal gigndl hansmitimgdret@dingisystemrfongemalirg digital tvideossigral seflomrdtiransaviiser fto &
transmtting the sanme superposed data a plural nunmber of tinmes using the
pl ural febéivatovengse @d sleatigdof ttaneméssivh chafiely, @ thans@itier oSt olileo
channels. As for the nethod for furnishing this program it nay be

f ur ni shaghasfor taRghidsibon 5146 A bittrikE IR thed tHerdaM lén@h @Y aaiikdl kel §Hthen

devi ce over a network, such as Internet. 11 May 2005 7 Figs.3A and 3B

11 ustratie §1§ﬁ5al§)|3a|llo&a{tﬁh@ of i@ 1Hstrindsl 18 -2ZblhARinS hériideduri@dehioh Uagat i on
in a present enbodi nent. |IIustrates the structure of a reception

uni t shgwWheidixdid ¢ tHe blFISﬂlng 1's~°no@ thahShM@dCRRT Senlifly ﬂhlelsb‘z%%rs%bérﬂgseﬁr@atagﬁc' sion
by a reception unit as to data of a 10-bit string being transmtted
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strings indicating the blanking period from the received data and performing majority
processing on the results of demodulation of the extracted bit string.

In accordance with a sixth aspect of the present invention, there is provided a
computer-readable program for use with a computer, which computer converts video signals
to be transmitted by an interface for digital display coﬁnection into a bit string longer than
the data length of a pixel making up the video signals to enable data transmission, the
computer-readable program causing the computer to operate as including means for
allocating a plurality of bit strings to a blanking period during which the video signal in the
converted bit string are not transmitted and means for transmitting the same superposed data
a plural number of times using the plural bit strings allocated to one or a plurality of
transmission channels.

As for the method for furnishing this program, it may be furmshed as a mediam, such

as CD-ROM, or from a program transmission device over a network, such as Internet.




processor. Fig.8 illustrates a second nmajority processing nethod carried
out by a majority processor.55. Figs.9A and 9B illustrate a third majority
pr.ocessing nmethod carried out by a nmjority processor. FﬁgﬁglgAP%o 10D
illustrate concrete exanples of calculations by the third F P y
processi ng nethod shown in Figs.9A and 9B. Fig.11 shows the rel ationship
between the errors on a transm ssion pgth and data errors caused in an
actually received synbol. Best Mdde for Carrying out the Invention The

present invemy o8l S '9W iNERIrAlcN8E DBI HahShRERMAGmIY. eMmbodi ment s t her eof
illustrated in“the drawm ngs. Fig.1l shows an instance of a digital video

- signal transm.ssi.on/ecepti,on st.em_ to which the.present invention is
appled. | Thi SigapelraSEod SRERNoTIy ARyl e BITIRET 2005 8 by
digital tuner_ 10, as a transmtter %transrr_i tting device) for digital video

si gnal s, and Fig.Srillustrates2be siquciare e éirvéﬁptmau? Shown #e¥igd) for the

digital video signals. The digital tuner 10 and the nonitor 20 are

i nt er connect @dg l6yis a timitg Gasufpdiostng ingibeDecisid by t atceptionunlit astoatdtace)
as an interface for digital display connection. The digital tuner 10

i ncl udez)g% fd'BﬂEﬁ“gﬁggﬁ"oédﬁ‘r‘“&?ﬁfédvi ng high frequency electrical waves,

nodul at from ta o or exanpl e conpressed pictures or speech,
g\ljte Lu? n‘ ante Jgas.‘?A 16 E_]?urstr(gﬁgg %Jaljgrti*ynlg’ro%gsesiﬁge ﬁ]%'tﬁoedj caerlrzgccitortﬁ B)gla zﬁ\?j%?] to
processor. |
Fig.8illustrates a second majority processing method carried out by a majority
“processor . 55.
Figs.9A and 9B illustrate a third majority processing method carried out by a
" Imajority processor.
Figs.10A to lOD illustrate concrete examples of calculations by the third .
majority processing method shown in Figs.9A and 9B:

- Fig.11 shows the relationship between the errors on a fransmission path and data

‘errors caused in an actually received symbol.

~ Best Mode for Carrying out the Invention
The present invention is now explained with reference to embodiments thereof
illustrated in the drawings.
Fig.1 shows an instance of a digital video signal transmission/reception systen.]'

to which the present invention is applied. This reception system is roughly made up




conpressed digital picture or speech data. An output fromthe front end 11
I s decoded by an AV (Audio Visual) decoder 12 and delivered to a

f{ransm ssion unit 30 so as to be output as digital vi deoﬂsh%gaha over |ine
9. The digital component video signals, sent to the nonitor 02r 1ine 9,
are input to a reception unit 50 for decoding. The decoded RGB pi xel data
are converted by a D/ A converter 21 ingo anal og signals, which anal og
‘signals are then anplified by an anplifier (RG AWP) 22. An output from

L oo Pty Alaiffpiris DAY AMEEH R s liRihE OBY e} Kir diffNQUNGERAR AR | O

signal ( acquire e reception nit splay on a

CRT 24. On the her hand, the audi o, signals, ohtained by.th eception
uni t SO2 BPBIEhalert *ECHIVH W?&l‘&’&ﬁﬁﬁ’f@s?%fherfﬁgﬁéln‘aﬁﬁ‘ég'&“@ﬁalﬁeéﬁgﬁ to
be output as speech over a |oudspeaker 26. Fig.2 shows the structure of
‘the trarnenesk) snd ts moddtor 2are mexonseciod byrd ingd suppartingithkt DV Dig#alent
enbodi nent is applied, outputs digital signals, consistent with the 11 My

2005 9 YA\hal Ilﬁeffheee)’a&czﬁpiﬂt_@ﬂawfdr diRitaV@ikplay@nBeciibh.s transm ssion unit
30 allocates, to th RGB vi deo data, a code’longer than the bit | ength of

the RGB video data, for conversion to serial data, which serial data is
transmtted. In addition, superposed data, as supplenentary data, such as

audi o dat a, e transmtted by exploiting th nki ng. perjod._ The
super.posed dgé}be dagit humer &0 “‘g%/s peiyeht éastfﬁewe lmgoﬁlggh@e@éﬁ?é:y ,
data. As a specifi-ed structure., the transmi ssion unit 30 includes encoders
31 to 33)ediniral wamesnmpdgateefrenbiligibBatai ofefor ¢xamplé npupressed piduresmro
10-bit serial data, a buffer 34

speech, over an antenna 8, and for demodulating the received electrical wavesto output

éompresscd digital picture or speech data. An output from the front end 11 is decoded

by an AV (Audio Visual) decoder 12 and delivered to a transmission unit 30 50 as to

be output as digital video signals over line 9.

The digital component video signals, sent to the monitor 20 over line 9, are input

to a reception umit 50 for decoding. The decoded RGB pixel data are converted by a

D/A converter 21 into analog signals, which analog signals are then amplified by an

amplifier (RGB AMP) 22. An output from the amplifier 22 is synchronized by a

horizontal /vertical synchronization signal (H/V SYNC) 23, acquired by the reception

unit 50, for display on a CRT 24. On the other hand, the audio signals, obtained by the

reception unit 50, are converied by a D/A converter 25 into analog signals so as to be

output as speech over a loudspeaker 26.

Fig.2 shows the structure of the transmission unit 30. The transmission unit 30,

“to which the present embodiment is applied, outputs digital signals, consistent with the




suﬁpl ied with the superposed data, such as audio data, for transi eritly
stori.ng the superposed data in tinmed relation thereto, and a timng

generator 35 for receiving blanking signals and pixel cl “Pi_%y%bs
generating the timng of outputting the superposed data. e’transm ssi on

unit 30 also includes a PLL (Phase-Locked Loop) 36 for converting pixel
clocks fornmed by parallel eight bits i®o clocks of serial 10 bits, and a
DDC (Di spl ay Data Channel) 37 for transmtting/receiving the information as

to an MHitb)Mht ReepRoICHNiI0 B0ZARY ¢infer®qUhiclrahgmishionnmii 80mlldtaiendoahet 0
whi ch functions are” actually supported by the nonitor 20. The superposed

dat a of ' n | t fer - réed
into 10-1%(;’\? Qﬁeﬁaﬁggag ag%%dﬁ%laﬁegﬂ{h%# oﬂ{e?ngﬁ] }r%%g?\tgefrﬁlgu]riﬁ%@[]ﬁee&aagﬁkﬁoﬁg
period (video, bl ankin eriod). A 3, input. to.the,. .encoder 31, '
PRe! udde CORSRITUATRLARBaY BicksrDal datp s traipine IR ATHHEP RPErPal o ¢ or
20. To the encoder 33 are input The horizontal synchroni zation signals

( HSYNC) assupplenmidntaty datactuchraiszudiodats; greatrangnvitiedd)y exploiing theddanking

Meanwbi | e, there are occasions where video data made up by | um nance signals

(Y si gnﬁbﬁbda%§mﬁ@p§é@mbss CRarbchetiked by sépatddiraidifissidRuss ihe sinee of
the RGB" pixel data. Figs.3A and 3B illustrate the DVI transm ssion timng.

Fig.SA\%E Wws the transmssion timng prior to inputting to the encoders 31
~to 33, ‘e Fig.313 shows the DVI transm ssion timng subsequent to

bl cnki g per A TRSEH RGNS, B tansanissione oo CREBEeS EReifes 3518 3537 of g
bits each for RR Gand B. Referring to Fig.313, outputs of the encoders 31
t 0 33 acenvatimgrthed-bitRGBpinek dalas mpwhihgictonietod)-bit seidali daiayrchefder 34
| supplied with the superposed data, such as audio data, for transiently storing the
- superposed data in timed relation thereto, and a timing generator 35 for receiving
blanking signals and pixel clocks for generating the timing of outputting the superposed
data. The transmission unit 30 also includes a PLL (Phase-Locked.Loop) 36 for -
converting pixel clocks formed by parallel eight bits into clocks of serial 10 bits, and
a DDC (Display Data Channel) 37 for transmitting/receiving the information as 1o an
inquiry into synchronizable frequency to the monitor 20 and as to which functions are
actually supported by the monitor 20. The superposed data of two bits and one bit,
output from the buffer 34, are converted into 10-bit serial data and output to the
receiver during the blanking period (vidco'blanking- period). A CTL 3, input to the
~_encoder 31, may include the information pertinent to for example the control of the

monitor 20. To the encoder 33 are input the horizontal synchronization signals

(HSYNC) and vertical synchronization signals (VSYNC).




channel s, nanely a channel 2, a channel 1 and a channel 0. That is, the

" pixel data of R Gand B are transmtted over independent channels 0 to 2
rn such a manner that 10 bits nake up a pixel. During th%\(/iag%ogl anki ng

peri od, not only the horizontal synchronization (HSYNC) signal’s and

vertical synchronization (VSYNC) signals, but also data other than The

pi xel data, using CTLO/CTL1/CTL2/CTL3. 1&ig.4 illustrates code allocation

for the present enbodi nent. Four codes can be allocated to the video

bl anki ng per Hﬂ@an%ﬂ@ thBR{ard oRe4siok wi’vﬂcre\/"ﬁb@@dﬁfmﬁf UpBg Rufidase sighalss may

be determned to be the video blanking period. In 1g.4, 10-bit control-
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the respective channels, totaling at 6 bits, can be transmtted per pixel
cl ock. THeekdap. bits of CTLO to CTL3, excluding the horizontal

synchroni zati on (HSYNC) and vertical | | May 2005 synchronization (VSYNC),
may be used fRigsBdaandi3B iiigstrdte thappMiosambmissien timinge igcsershows the
enbodi ment, the same superposed data are repeatedly transmtted for e.g.,

three Ofuéﬁ%ﬁsﬁgn‘ﬁ&gggﬁbr% ﬁggmih idlamteﬁy@gaek@@rm@sgduas%q:igsmowsahe

bl anki ng period. O uper posed data bit |s.transm'fted with three bits of
usi ng. ¢ AIVE v B, GRHRE b FEREH e SRl Al T Bl chBcde AL | 5
Tepeat o RSLcEEnEIl g TR aHIeS HaoBdisst (PIRRKing) 45 RPYIEI T DdbERbs

- possible to reduce errors otherwi se caused in the reception of the

suppl emahiaanyl dathaof dight Bits tdasforaR 6 anideBs tRefetningtaFig. BB, madpytsiafrthani t

" 50 shown in Fig.l. The

encoders 31 to 33 are converted into 10-bit data which make up three independent
channels, namely a channel 2, a channel 1 and a channel 0. That is, the pixel data of

R, G and B are transmitted over independent channels 0 to 2 in such a manner that 10

bits make up a pixel. -During the video blanking period, not only the horizontal
synchronization (HSYNC) signals and vertical synchronization (VSYNC) signals, but

also data other than the pixel data, using CTLO/CTL1/CTL2/CTL3.

Fig.4 illustrates code allocation for the present embodiment.

Fouf codes can be allocated to the video blanking period, such that a period in
which any of these codes exists may be determined 1o be the video blanking period. In
Fig.4, 10-bit control (CTRL) codes are allocated to (0, 0), (0, 1), (1, 0) and (1, 1) for
(bit 1, bit ‘0) as four codes of S; to S;. Using these four codes, 2 bits each of the

respective channels, totaling at 6 bits, can be transmitted per pixel clock. The four bits

- of CTLO to CTL3, excluding the horizonial synchronization (HSYNC) and vertical




reception unit 50 of the present enbodi ment includes decoders 51 to 53 for
denodul ating 10-bit serial data, output fromthe transm ssion unit 30, into
RGB pi xel data, each of 8 bits, and a bl anki ng signal geEFMgib&gsunit 54
for outputting a signal indicating the blanking period ( nki-ng signal),
each time the four codes allocated to the blanking period are input. The
reception unit 50 of the present enbodijnent also includes a majority
processing unit 55 to respective channels of which the denodul ated results

of the f%ﬁ%&qﬁ%ﬁﬁﬁﬁyml %ﬂﬁ&h?@dﬂﬂ tfaﬁ‘ﬁnﬁﬁiggm%ﬂﬂeﬂﬁisad datd. mat el y,

and a b estoring-the timng at the tinmng of transm ssion of

for exanple the audio B data,to ut restored ) ; I on
unit 50 al sotlpﬁléq’ Eﬁ?é%mefir‘%l(l’_d]g‘ﬁ"?’#g%ﬂ%?‘ﬂ’temﬁseéfe%%%%fgﬁ%ﬁ%d@Fga({{g’gﬁﬁgr om

the transmtted clocks and. for converting the so generated.cloc ? i.nto

st abl e 1for Mgy, thoeof (TPLYHr GIILS, lmmmlﬁm@ﬂw@ua@wwéﬁe!aa\lsmg@ﬁé) PHIBE at or

58 for generating the timng of outputting the superposed data based on

t he pi xglerfddo e shiperpdsbé drlalbibi trahsmittedwithithree bitsiaf CIL@1CTLACAUtlEs an
EDI D (Extended Display Identification Data) 59 for transmtting the

functio rlﬁgg,\e{%ingﬁmllﬁre@%tan%ng‘ami&h 1R Qrdneniiftéd 9%1’?%?]% b {¥YE34 SHOWAPINTIBL2.

device. . I'ng signals, output m the bl anking signal
Phe- bl ankfespsaicdaiata s b nepatan aneng G B ntbheEht Bockrpatl ng°
signal. Fig.6 is a timng chart for illustrating the decision, by the
r ecept i athannék tosthaonel. By rapeaedly sendingithe ﬁ@&sf’“??%ﬁ‘i?fi?@df” Panpety g
data and superposed data are received sequentially in keeping with the
pi xel  clip®egomEsepiisibilksi fog redigreakbrrgen etladriwige urauseddn the reception of the

| supplementary data.

Fig.5 illustrates the structure of the reception unit 50 shown in Fig.1. The
reception unit 50 of the present embodiment includes decoders 51 to 53 for
demodulating 10-bit serial data, output from the transmission unit 30, into RGB pixel
data, each of 8 bits, and a blanking signal generating unit 54 for outputting a signal
indicating the blanking period (blanking signal), each time the four codes allocated to
the blanking period are input. The reception unit 50 of the present embodiment also
includes a majority processing unit 55 to respective channels of which thé demodulated
resulis of the four codes are input to decide on the superposed data ultimately, and a
.Buffer 56 for restoring the timing at the timing of transmission of for example the audio
data 1o output restored timing data.

The reception unit 50 also includes a PLL 57 for generating serial 10-bit clocks

from the transmitted clocks and for converting the so generated clocks into stable |




‘extracts a bit string, indicating the blanking period, fromthe 10-bit
data,.transmtted in keeping with the pixel clocks, and outputs the bit
string, as. a data enable (DE) signal is set to zero, suphwﬁﬂgbogorrect

bl anki ng signals are generated fromthree channels of fromchannel O to
channel 2. Moreover, the decoders 51 to 53 generate two bits for each of
Soto S., based on the 10-bit data as tigansm tted, while the decoder 53
outputs HSYNC and VSYNC. On the other band, 1 bit of the decoder 51 and 2

bi ts of BASixeP cRIcRs it Y ithfhgl Bendfi T3¢ YoPE@seathS Ihe! finting%f The
remai ni n%ﬂg]nlgﬂ%t fﬂs]x oﬁt ;’)su?’ as CT?_S. gltg Fi g.6, 10? blgt dat ag]are tr]agsm' tted

in the order,of t.he codes -S1-.S2- $3: shown. | 1, Q. Base he

10-bi't cumuttiie I sSREPRaet b PR ol IR0Piel oo BRBLEN oG he, b1
1. The superposed data, such as audio data, for exgﬁl e,. can S)e 1)1 y 2005
13 obt ai eaptign np SO absq ingludes g8 ELMY (hrended Displayideptifipation Data Ted to
the channel 1, a bit 0 and a bit | are handled as CTLO and CTL1,

respect i tyghymit@ng the fwidimshaniablei adhe GTdit@Ti(Bio the digitabhined 1tloast hast
channel 2. a bit 0 and a bit 1 are handled as CIL2 and CTL3 respectively.

I'nthe p&@\ﬁ@é‘tBﬁﬁ?ﬁm ﬁﬁrﬂlanlﬁigg gl%%%ﬁsd gﬁf@% iffon? Bk b]faﬂkh%a@%%altg@ﬁ@:‘%ﬁﬁ ualtLO

to CT3 to reduce the error order to se e sane data for

(1 om Che>treaRt it Pagoeed nC ByapPERETpikEb WafigiRe pliydiBppiod TpETC
the first majority processing nmethqod executed by the nmajority processing
uni t 55.Sﬂmrm5@§.(¥%e is7outpnibagod orpthis Blagkingsignplor ti on ot her t han

| Fig.6isa timing chart for illustrating the dec:ision by the reception unit 50 on the

10-bit data string as transmitted. Here, pixel data and superposed data are received

sequentially in keeping with the pixel clocks. The blanking signal generating unit 54

extracts a bit string, indicating the blanking period, from the 10-bit data, transmitted

in keeping with the pixej clocks, and outputs the bit string, as.a data enable (DE) signal

is set 10 zero, such that correct blanking signals are génerated from three channels of

from channel O to channel 2. Moreévér, the decoders 51 to 53 generate two bits for

each of S, to S,, based on the 10-bit data as fransmitted, while the decoder 53 outputs

| . HSYNC and VSYNC. On the other hand, 1 bit of the decoder 51 and 2 bits of the

‘decoder 52 are output to the ﬁajority processing unit 55. - The remaining one bit is

- output as CTL3. | |
In Fig.6, 10-bit data are transmitted in the order of the codes S~ S;~S,~S; shown

in Fig.4. Based on these 10-bit data, 0-~1~1-1 is obtained for bit 0 and 0~0-1-01s

obtained for bit 1. The superposed data, such as audio data, for example, can be




The bl anking signal. This portion may be construed as having no data. From
the -decoder of each channel, R . and 'Erase' are output. It should be
hoted that R is conprised of conbination of the bit 0 and mgé\%g I

obt ai ned on decoding the 10-bit CTRL code. The Erase is ou? pu en. the
10-bit bit string is not the blanking signal, that is when the bit string
‘coincides with none of the bit stringlpatterns of the four sorts of the
CTRL codes shown in Fig.4. In mgjority processing 61, the nunber of '1'

and thabbqyjjnyﬂm,ytm@sébﬁ@ﬁj]bg'g_s obtained fromoutputs R, and R2 of the
decoders 51, 52 are conpared to each other, and the bit occurring nore

frequently ONERRRRNE GRc! BI/e' PR dlidcateli)B, (Y ThRhnel B 3% 0 bfid At 1

counted. As nexanpl'e o ree bt repeti I’'s now assuned t hat

such a repetitiqn s i.n )le 1.0f t epejition of t j :
houn i frEnapdied as B0 anddaT L& Frsaoqvieelys Cn{peanber b Stnesr TERCEES -
and the nunber of "1' is 1, so that the nunber of 'O is larger, 'O is
obt ai neds aBoeatedupght channek 21 ha bitPoid g bit base dandledars CTL2sandhed Ldssumed
that, as an exanple 2 with 'Erase', such a repetition as shown in Fig.7C

i's obt airagbctively. inIhe psesent EMDOBIHTEM, thdansedath s shis forapgdhreelod CTiDber of
'O is 0, "and the nunber of '"1'" is 1. Since ultimately the nunber '1'

00our s YR RAUBIEL v Xy SRR kP PR RE o EBaRToP U CTL, O

t he mgj processing another exa , It I's asduned

Ther o afel rpitd TRk Calfe dSTivR TTRIRTGF Cofes Scand g st Bomh 0 tdngRathdiai

to each other, with the synmbol 'Erase’ of R2 being not counted. It is
- cl ear tisite evergheahanneltl.in transni ssion data, which is originally a

Figs.7A to 7D illustrate the first majoriiy processing method executed by the
-majority processing unit 55. InFigs.7A, 7Cand 7D, ‘Erase’ means a portibn other than
the blanking signal. This portion may be construed as having no data. From the
decoder of each channc]‘, R; and ‘Erase’ are output.

It should be noted that R; is comprised of combination of the bit 0 and the bit 1

~ obtained on decoding the 10-bit CTRL code. The Erase is output when the 10-bit bit
string is not the blanking signal, that is when the bit string coincides with none of the
bit string patterns of the four sorts of the CTRL codes shown in Fig.4. -In majority
processing 61, the number of ‘1’ and that of ‘0" in the three bits obtained from outputs
R, and R, of the deéoders 51, 52 are compared to each other, and the bit occurring
~ more freciuently on comparison is output as bit. The symbol ‘Erase’ is not counted. As
an example of the three bit repetition, it is now assumed that such a repetition shown

in Example 1 of the repetition of three bits, shown in Fig.7B, is obtained. Since the




repetition of 'O and '1 1, was garbled in the course of transm ssion. So,
~an output with a smaller Hamming distance is sel ected and out put by soft
decision, fromthe code allocation shown in Fig.4. Sinceqifg,HagE ng

di stance between S. and S2 is small and is 1, while that betiween S, and S2
is also small and is 1, while the Hanm ng di stance for other conbinations -
is large and is equal to 9 or 10, the ébde So is obtained for the code S.,

that is, 'O is obtained as an output S.., of the najb_(F):rit processing 61,

.. . § 3 ¥ £
whi | e t nembeodd ‘63is 2 antitthe nuthtfesoft hisdode that the numbees of 1018 lageni A8d as
an output S.., of the nmmjority processing 61. If all bits are 'Erase’, the
out put - gBYaikEd ad an Butplit RS ol €ld iforify SroBedsingI66.r Rtiethen msaned (hat, as i y
processi ng nethod, carri &d “out by"thé " majority processing unit 55. This

second ”a%ﬁ,@ée ¥ ﬁ%@?é?%@%é?%ﬁ?@&%ﬁ%ﬁﬂﬁg% Qyomaig.\eg.cli?mibam ng

maj ori t§'iX o nmjority processin 11" May’ 2005

explained in Figs. 7A to 7C. The nmm ng. maj ority pro sing,sel e¢ts a code
with atke symboliakfassy lﬁjfi@f«‘a%'@d;‘ﬂhe 3 Eﬁﬂgn¢ |1§ o} apd I8¢ Hﬂgﬂ’ﬁf 8t iy"? Tn
case of 'Erase', each of the decoders 51 and 52 sinultaneously outputs a
synbol Bince witinhatelyeths maintteest‘ 1’ damms niprelifecquentdy bacamparishg, Hi' s oblained
received and the bit strings allocated to each synbol such that decision

based ogstaﬁioﬁnrﬁx‘r@i Nef e Shajosiy bfodakhiy 6Nt o consi deration. The ' Hanmi ng
di stance’ herel n nBans theﬁnuﬁ%g? of ig‘iigts by which the received bit string’

differs fromdng, gle0lah il byt Fie TR SRS s MHDSH repfidH Bper 1

the. degree rnct denc et'ween ~bit strings, wherea the [arger
St 1 ngs Expinplgdasboe s Pigo D ifpansd rirbare erpisearpg/ng auningt s,
to S3 to output codes R1, R, with the snmaller Hamm ng di stances. The
hami ng ‘Gaindrthayofyi deesonae c@mldorcpch othsnevith thie symbol ‘Erase’ of R2 being not
-cbunted. 1t is dear that a certain bit in transmission data, which is originally a
repctiﬁon of ‘0'and ‘1, was garbled in the course of transmission. So, an output with
a smalier Hamming distance is selected and output by soft decisioﬂ, from the code
- allocation shown in Fig.4. Since the Hammingrdistance between S; and S, is small and
is 1, while that between S, and S, is also small and is 1, while the Hamming distance
for other combinations is large and is equal 10 9 or 10, the code S, is obtained for the
code S,, that is, “0'is obtained as an output S, of the majority processing 61, while the
code S, is obtained for _ﬁm code S,, that is, ‘1" is obtained as an output S, of the
majority processing 61. If all bits are ‘Eraée’, the output may be ‘1'or ‘0', as t_Iesired.
Fig.8 illustrates a second majority processing method, carried out by the

majority processing unit 55. This second majority processing method is characterized

by providing Hamming majority processing 62, in addition to majority processing 61,




R, output by the, decoders 51, 52, respectively, whichever is |larger. That
IS, with the majority processing nethod, shown in Fig.8, the output value

is simlar to that obtained with the first nej ority proces ng ghod shown
in Figs.7A to 7C, such that the result of the mpjority processing 61 is

obtai ned as Sout, except if all bits are "Erase', that is if all data have
" been erased, or i'f the nunber of T is egual to the Dunmber of V. If all are
"Erase’ that is if data has been erased, and if the nunbers of T and V are

equal 't %ngzﬁHe&’!iIPFE ?A@ocnsle ﬁe Haf cinajaﬁny ?eo@wsmgt seédécts AecodEamh ng

-maj ority processor 2 |s set S.,,. |s enbo I's effective as an

aher e o SO RRRE ersg?aé %?%y“%dgg&e D S T S
i 56.cnl Bk'téquaé’éq%%ﬁié' RO T R RIS

the second nethod, shown in Fig.8, the Hanm ng di stance output from each of
t he dec@ahmibg dighéh desbetwlee fihe bit stiibirexeiveidgind tie bitstings altncated toeach
probability, in order to carry out cal culations. Referring to Fig.9A each

of the ¢ ﬁ?ﬁ‘? rs?zcglhﬂ’m:c?ﬁon Bii'sié?}ﬁrﬁhi’s H%ﬁ’ﬁﬁhgﬁ“dtaﬂ&etlg'ta‘l@ﬁ ifeRbhGdkratfoRm Ng

di st ance the bit string allocated to with respect to the

or ocess T aim%pﬁte“iiﬁam{heaﬁlw'éﬁ??h%qm%ﬁw e IR Rlcehvea it o

formed and provided coefficients d dete rm ned on the_ basis of
pr obabi Istiing difers from thesgragippl it §inng. | 23 é]P"eEF@@ebfhﬁéP%h%{rlé the,

error, and on the basis of the Hamm ng d| stance. These -coefficients Wd
are set degrasof eviheidenke betwdenrthe inwo bit strings, whereas, the larger the number, the

lower is the degree of coincidence between the two bit strings. The decoders 51, 52
compare the four CTL codes for the codes S, to S, to output codes R’;, R’, with the
smaller Hamming distances. The hamming majority processor 62 outputs one of R’),
R’, output by the decodérs 51, 52, respectively, whichever is larger.

That is, with the majority processing method, showa in Fig.8, the output value
is similar to that obtained with the first majority processing method shown in Figs.7A
to 7C, such that the result of the majority processing 61 is obtained as S, except if all

“bits are ‘Erase’, that is if a]]r data have been erased, or if the number of .‘1' is equal to
tfm pumber of ‘Q0". If all are “Erase’ that is if data has been erased, and if the numbers
of “1' and ‘0' are equal to each other, the code R’ is used and the output of the
Hamming majority processor 62 is set to S,,. This embodiment is effective as an 2id

for such a case where data cannot be determined unequivocally, that is where data has

become depleted.




Hamm ng di stance equal to O and becone snaller with the increasing Hamm ng
distance. In the majority processing 63, the coefficients w di~ determ ned
on the basis of the Hanming distance di, as obtained, arg @St oh@s &
~positive nunber Wdi and a negative nunber -Wdi when the brtS ot the
synbol are '1" and '0', respectively, and the sumof the coefficients is,
calcul ated for the totality of the bitg received. The majority processing
63 outputs '1" and '0' when the results of the calculations indicate the

posi tive nungss gadHeR n%kysimm?gﬁfmsgﬂiﬂ%mh&d Brrib @A Dy IO

Il lustrate a concrete exanple of the ¢ ations Dy the third majority

processi ng net hod shown i | A and,9B. LI i ke Ir _ues
1 Ny SORSTOLprRSURE R, Wb A AT e b BeCE e ARBISTRS Wihelh 1S
the majority processing 63, and_  that values shown in Fig.1013 are obtained
as the mthgsm@mgl@,, showniig KigSp theHanmppe distenee eutgayt dram ggch o
coefficient Wd are determned to values shown in Fig.10C.  Specified

cal cul ath®decaders 51| 52 tig aivdtdiplicd With. 4 0Riglti desiyedfrhiaheienor girsbability, for

‘d," 1s 4, as shown in Fig.10B, the coefficients Wd, obtained from

Fi g. 10C 2 and.t L i a0 Fi | Fah¥ desi i3 0
g @{&éﬁo éa?])ggptl&:z?]cufaﬁﬁng' ]Réfe?nﬁgg? F]g.@,ﬁ%ﬁﬁ% ,degbﬂ'ﬁ§ F1hgdosz

~and bit. 1 are . respectively shown in .
Si 1 1o ipput§§3ymte o hohe FaF LS piRe Eines, df FRbisiling afoSs®id: 2rce
d.. The bit 1 is not used repeatedly and hence is excluded. The sumis
equal  teach spgibohiwith respechiqyiie toklHy  of biksirmgs: and the Hagwpiggiglanee dhe sum
So., frommajority : ‘
In majority processing 63, the information shown in Fig.9B is held. That is, there are
formed and provided coefficients W, determined on the basis of the probability that
the respective bits j of the selected symbols are in error, and on the basis of the
Hamming distance. These .coefficients W;; are set so as to be maximum for the
Hamming distance equél to 0 and become smaller with the increasing Hamming
distance.
In the majority processing 63, the coefficients W,;, determined on the basis of
the Hamming distance d;, as obtained, are set 1o a positive number W,; and a negative
- number —W,; when the bits of the symbol are ‘1'and “0', respectively, and the sum of
the coefficients is calculated for the totality of the bits received. The majority
~ processing 63 outputs ‘1' and ‘0" whea the results of the calculations indicate the
positive number and the negative number, respectively.

Figs.10A to 10D illustrate a concrete example of the calculations by the third

majorily processing method shown in Figs.9A and 9B. It is here assumed that values




processing 63. Wth the third majority processing nethod, in which decision
I's made  on the basis of weighting based on the probability of occurrence
of. closer codes, The error rate can be inproved appreciab $pgPared to
deci sion based on sinple majority. Fig.llshows the relation g 9meen errors
in the transm ssion path and data errors produced in actually received
synbols. In the draw ng, the abscissa and the ordinate denote the val ues
of errors in the transm ssion path and the values of data errors in the

out put rsﬁﬁﬁi'n"iﬁqbl%llﬂAEdtrg obiainéd aa SRALERY, lﬂ?ﬁlQb‘?h@ﬁﬁfbrﬁ-ﬂprB@ésﬁﬂ]gﬁfﬁﬂﬁm tted

straightly, | denote 'the resul of using majority proce55|ng

in the- ese t odi nept e vvel ht | f t

i ndi cat &P 2 geﬁrsgbwnswoﬁ}g Igﬁ tﬁ?]@ﬁ?%s B] Sﬁgg}n% éjggli]ge?(f F{O% E(':I(%l e the
first majority processing, second I ] 18 maj.ority processi and
third mpwme%t thewsighimgoctiicient Bé@ﬁraﬁléiﬁémw%%b‘alvw Wﬂﬂ@? O?ﬁe

wei ghting is determned for CTLO, CTL1 and CTL2 to which the sane

super poSp@cifiddicdlsulativhs ate ilkwsirhtcdeinUfigdi0E). Samicet tha tHabanrng distarecei for 6dyf put
data may be inproved by sending the same superposed data a plural nunber

of timegg43a5s ibwhh hﬁlg %.ﬁOBhﬂlesé& eribRapAVIabbtdised AN PIE.YOCNSR: <2Thed e1'r or

rate can bé appreC| a loer W th the <Bcond maj orit proceSS| ng net hod'

wh f
Lgsel oot Pis O3aTL SRty Pt 51%4%#?%%2}*‘“&&3 e YRt BVl (ne
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are | nobRy LR GBOW e AR LarspeaabeRb TR ont ~Riend ol by

di stance wei ghting according to '(Mthird majority processing'
are obtained. Similarly, ‘+32' is obtained from the symbol R’, and the hamming

distance d,. The bit 1 is not used rcpeated]y and hence is excluded. The sum is equal

to “29' which is larger than ‘0' so that ‘1’ is obtained as the sum S,,, from majority

processing 63. With the third majority processing method, in which decision is made

on the basis of weighting based on the probability of occurrence of closer codes, the

error rate can be improved appreciably as compared to decision based on simple
. majority.

Fig.11shows the relation between errors in the transmission path and data errors
produced in actually received symbols. In the drawing, the abscissa and the ordinate
denote the values of errors in the transmission path and the values of data errors in the
output received. In Fig.11, CTLO and CTL1 denote each CTL being transmitted
straightly, while @ 10 @ denote the results of using majority processing in the present
embodiment. The weighting for each of these methods is as indicated in a graph shown

on the right top side. @, @ and @ indicate the first majority processing, second




I ndustrial Applicability Wth the data transm ssion nethod according to the -
present invention, as described above, errors in reception of

suppl enmentary data maybe reduced. Mdreover, wth the videMggﬁﬁbgeception
-appar atus, according to the present invention, it is possib 0 sinmplify
the Grcuit structure to inprove the error rate in the superposed data,

| May 2005 19 CLAIMS 1. A nethod forigransmitting data using an interface
for digital display connection, conprising: converting a video signal for

~ transm %ﬁi@’g“i’/ ?}&e%sﬁfgt aridh tHifDMafAeST probadingeastisaribt@ abble ot speqivedy.

formng s deo signal; allocating a plurality of bit strings to a

bl anki iod of the e - - : ! : ol

i siﬁol " f%ﬁé 155 plkiehtlfe ¥ PURLS Ky EHEC IR ARP G o cH BE RaileOne
ti i idplural b i | d |

[ aneri SYPBRPaSRANREA B Sopt. H i Be amieEstoss SSH St ROUTQUBPHIAG T08Y BFa m 1

wherein the superposed data for transmssion is transmtted usi pl_ural
codes i rigipgavédby Sending thelsang superpoied3latah phaal ammbanefiizwisoas ten'Sy
according to claim1 wherein The superposed data for transm ssion is audio

data. 4,4h ﬂﬁh@%@i Elgfosﬁﬁﬂﬁiavfs%nfj@hﬁf SGREPThE Iefbr rhRC@INbGpstesiabh} lovketeo
signal s coupl ed tg ninterface for "digital display
with the ‘@ second majority processing method’ in which the decision is given for a
symbol with the smallest distance in case decision in méjority taking is ambiguoﬁs due
‘1o “Erase’ than with the simple majority taking by the ‘@ first majority processing’.

"The error rate improving effect may be ameliorated by adopting the soft decision by

distance weighting according 1o ‘@ third majority processing’.

- Industrial Applicability.
With the data transmission method according to the present invention, as
described above, errors in reception of supplementary data may be reduced. VMor'cover,
with the video data reception apparatus, according to the present invention, it is

possible to simplify the circuit structure to improve the error rate in the superposed.

data.




connection, said digital video signals including a blanking period
represented by a plurality of sorts of bit strings; extracting, fromthe
received digital video signals, specified bit strings indq?ﬁgg@g gsaid

bl anki.ng period; and performng najority processing on the re ul?s of
denodul ati on of the extracted bit strings to decide on output data.. 11
May 2005 20 5. An apparatus for receiysng video signals conprising:
receiving means for receiving digital video signals, said receiving neans
being - connected to an interface forcidipifsal display connection, said
digital video signals receiving digital video signals including a blanking

i od t b | yr.al it f 1 f hit stri bt i
ot  act ingArbatiod it g it golputne A8nbrfrce oy sBEiHlRole soDbist
bl anki ng period fromthe digital video signals received by said receiving

means; COBNUHINE i ng means for denpdul ating the bit strings extracted by
said bit string extracting neans; and output data determ ning neans for

deci ding on @uhwﬁir%ad fidey sigjad for yrahskission intoabitringdonges thin the data
denodul ati on by said denodul ati ng neans. 6. The video signal receiving

appar at T@éﬁ%?rad%i?lg{ %@nﬁ#gisacﬁvfﬁ%rsgr{%?ai d output data determ ning nmeans

sel ects’ one . trings cated to respective symbols as
W th T especalPeREREa B EDa(Y SB0E PR BEHARE T IV RBADCHTREC, oc
on the output data. : '
. during which the video signal is not transmitted; and
transmitting the same superposed data a plural number of times using said plural
bit strings allocated to one or plural transmission channels. |
2. The data transmission method according to claim 1 whercin the superposed data
for trﬁﬁsmission is transmitted using plural codes indicating said blanking period.
3. The data transmission method according to claim 1 wherein the superposed data
for transmission is audio data.
4. A method for receiving data comprising:
| receiving digital video signals coupled to an interface for digital display |
connection, said digital video signals including a blanking period represenied by a
plurality of sorts of bit strings;
extracting, from the received digital video signals, specified bit strings indicating
said blanking period; and

performing majority processing on the results of demodulation of the extracted

bit strings to decide on output data..




7. The video signal receiving apparatus according to claim®6 wherein said
out put data determ ning means deci des on output data based on the
probability of the bit string with the smallest Hanm ng p{@5?5§&5being an
error. 8. A video signal receiving apparatus connected to an Tnterface for
digital display connection, conprisiyg: 11 May 2005 21 receiving neans
for receiving digital video signals ifi which the same sort of the bit
string is sent a plural nunber of tines during a blanking period
represented by a plural nunber of sorts of the bit strings; and audi o data
out putting means for outputting audi o data based on said sane sort of the
bit strg Ig%ﬂg s 3 .&fﬁp" m said digital video signals
receivé%gg§a aldnsg@ggéﬁhg aﬁé?ﬂggk%‘V|dg%ﬁgignal transmtting/receiving
system for sending digital video signals fraqom transmtter to I ecei ver
over one or racqswagén?w for raceiae figliad yidevasigeqls, said resering weans being
converting the video signals for transmssion into a bit string |onger

t han t kennadted tengt ntefface Porx digitabkiispday Rosatdion, derl diginhhddeakignaht i ng a
plurality of said bit strings to a blanking period during which data of the

p| xel s . Sai . .. i i s . i41. . i
superp 5%%31&12‘5%8@51&%%% IS%& ;%lélr@ﬂ%)dfﬁé ? ?ﬁrrge%l& {l}g g’r? 61%@ %F@‘%%%rgg le{}f Pﬁggﬁﬁyn gs;
said receiver extracting the specified bit strings indicating said blanking
per i od of spEsPE RE sEERES; ved data and perforning najority processing on the
results of denodul ation of the extracted bit string.

bit string extracting means for extracting specified bit string indicating said
blanking period from the digital video signals received by said receiving means;
demodulating means for demodulating the bit strings extracted by said bit
~ string extracting means; and
output data determining means for deciding on output data by majority taking
from the results of demodulation by said demodulating means.
6. The video signal receiving apf)aratus according to claim 5 wherein said output data
determining means selects the one of the bit strings allocated to respective symbols as
indicating said blanking period which has the smallest Hamming distance vﬁth
respect to the bit string received by said receiving means to decide on the output data.
- 7. The video signal receiving apparatus according to claim 6 wherein said output data
determining means decides on output data based on the probability of the bit- string
with the smallest Hamming distance being an error.
8. A video signal receiving apparatus connected to an interface for digital display

connection, comprising:




10.. A conputer-readabl e program for use wth a conputer, which conputer
converts video signals to be transmtted by an interface for digital

di splay connection into a bit string longer than the datg jgnghhsof a

pi xel making up said video signals to enable data transm ssion, said
conput er - r eadabl e program causi ng saizlq conputer to operate as including 11
May 2005 22 neans for allocating a plurality of bit strings to a bl anking
period during which the video signal in said converted bit string are not
‘transmi t t ed regeiivimgamsarisofor treegisingt digitgl vhleossigmals ipertpds gk staha sartpdfur al
nunber of tinmes wusing said plural bit strings allocated to one or a

pl ural !tﬁé/bﬁfsuiﬂe%aﬁ%&ﬁé{p%al?fiﬁgﬁéﬂ éfti&éf Mﬁﬁng%anﬁ é/is%ﬁlsﬁ%‘ﬁres@ﬁed sent

invention is relative to a video signal traismtting/receiving systém in
whi ch digital video_.signa re transmtted froma transmtter (30) to a
recei vérqu“ﬁ"g?un@FHBS 5’!?#@‘6 b StHEEY Adansni ssion channel . The transmitter
(30) converts the video signals to be transmtted to a bit string |onger
i n data | engtdiot deta oatpittied nreaks figr opputting midledas et on @lid esatesrta
plural nunber of the bit strings to a blanking period during which pixel

data ingt i . Strl i t S j it i ngs,
trans n‘ita{ stﬂtgh@'t )sggljm ’s%éﬁg?apg%@i)dl%@ég g&ﬁ%’% egr(&ﬁ{i)?(g gl}tglnl:g?de?hélg?l éié‘ei ver
(50) extracts thg specified bit strings indicating the blanking period
from t Keeei ey, ed degeaving ey f orms nmj ority processing on the results of
denodul ati on of the extracted bit

9. A video signal transmitting/receiving system for sending digital video signals from a
transmitter to a receiver over one or a plurality of transmission channels;
said transmitter converting the video signals for transmission into a bit string
‘longer than the data length of a pixel making up saﬁd video signals, allocating a
| plurality of said bit strings .td a blanking period during which data of the pixels in said
bit string is not transmitted, and sending the same superposed data a plural number of
times using said plural bit strings;
said receiver extracting the specified bit strings indicating said blanking pertod
- from the received data and performing majority processing on the resuits of
demodulation of the extracted bit string.
10. A computer-readable program for use with a computer, which computer converts
video signals to be transmitted by an interface for digital display connection into a bit
string longer than the data length of a pixel making up said video signals to enable
data transmission, said computer-readable program causing said computer to operate -

as including




strings to decide on output data. This reduces errors in reception of
suppl enentary data to sinplify the circuit structure as well as. to
aneliorate the error rate. 11 May 2005
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means for allocating a plurality of bit strings to a blanking period during which
I_ the video signal in said converted bit string afe not transmitted and
means for transmitting the same superposed data a plural number of times

using said plural bit strings allocated to one or a plurality of transmission channels.






