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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

O SISt LSAT IR REEN, 10, oR.20, AIRAANRGE (AL ST fatest o send i deo

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 praduced. .Under, this situation, nore and nore.inportance is
att ached s “favention relates to a Eransmlossion methog, a recewmn% met 0(?, 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




11 May 2005 2 to digital transm ssion in keeping up with the tendency

t owards hi gher picture quality. For neeting the demand for digital

transm ssion, DVI (Digital Visual Interface) has stirred n(}%\z Thi s

DVI is an interface for digital display connection defi neli%y )

(Digital D splay Wrking Goup) and transmts data using plural data

channel s based on the TAGCS (Transm ssidn M nim zed D fferential

Si gnaling)technique. Wth wuse of the digital transnission nethod,

enpl oyi ng diMhal tidnsirsissioash kbeping uprwithdise tendbncyteawartly highte pictateaqeity ow

transm ssion distortion at a | ow cost. By enploying the DVI, pictures of

hi gher pi ctur ' | Mo , . Lh$) be
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pi xel data of red, .gre and blue) is transm.tt,ed, a bl anki ri od
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This blanking period may be utilized to transmt audio sjgnals, .as ap

‘exanpl e DDWG(Ehigitak PisplaydWirkimg Gianp) asd giaaswijts datausingplvpd dstachassls

transm ssion errors, such as garbled bits. In the case of video signals,

transm $uksedof th@TMDE(TRiedniReidn Misimized Differintiatibipaalingpeskmiqee, Withch

that no serious problens are rai sed. However, if transm ssion errors are

‘produce i . 1.SS1: f 40~ S , i : sounds
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nmore rigorously than in.the case of transmtting videp signals.

- Specifiéﬁﬁaﬁ}/xv?/‘?co dela o1 Jowcranspission fligtoz éfé?‘)‘i"ﬁ L5 data in which

- errors appear as outstanding, is to be transmtted during the b] ?nki_ng
peri od of DVIBy empleying the Bgé]s picturassf highegrpicture quality than are possible with

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 to transmit audio signals, as an example.

I.n transmitting digital video signals, there may be produced transmission erxors,
such as garbled bits. In the case of video signals, transmiséionl 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
extraﬁeous sounds may be produced, and hence the problem of error rate needs to be
tackled more rigorously than in the case of transmitting video signa]s.. 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




detection and correction is needed. Since in general the processing for
error detection | | May 2005 3 and error correction necessitates a | arger
quantity of hardware, the size of the apparatus tends to bell Mayeid¥aq,
thus raising the cost. Disclosure of the Invention In view of the
above- depi cted technical problens of the prior art, it is an object of the
_present invention to provide the aforenentioned nethods and appar at us
capable of dimnishing errors in reception of supplenentary data. It is
anot her awhregiconéction aeqsreisisnp largar anatitnof lurdwaze,i tokesizend thef apperatit teadicld

- methods and apparatus in which the circuit structure is sinplified to

i mpr ovebt heresed) thusatising e @xsanpl e enbodi nent of the present invention, may
provide a systemfor transmtting control signals and supplementary data
during the bl anking period of the digital video signals, in which a
transmtter repeatedly superposes data and in which a receiver perforns

maj oritw: SSi duce the error rate. In accordance with a first
aspect %?Q%ﬁgﬁﬁﬁg@%%§%W%§Ention, there is provided a nethod for

transmtting data ng an jnterface for digital display, connectio

compr 151 ng+  EoRsadtibbRe et s Trofeds ahtenel ud ' s oot OF e f ng

| onger than the data |l ength of a pixel formng the video signal,

al | ocat Pisscrd pivertian g prpvidpethsi afosgmentigaed gnethesisagrd neprgetuso gapsole Hd
converted bit string during which the video signal is not transmtted, and
-t ransm diminghingensane receppen pisppledattaradgb.ur al nunber of tinmes using the
plural bit strings allocated to one or plural transm ssion channels.

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.




11 May 2005 4 The superposed data transmtted neans data added to video
data transmtted and may be characterized by being transmtting using
plural codes indicating the blanking period. The superposedldday 30905
desirably audio signals in that the audio signals, in which errors appear
as outstanding in general in distinct4don fromthose in video signals as
errors, can be transmitted in error-reduced state. In accordance with a
second aspect of the present invention, there is provided a nethod for
recei vi ng daflae supeprosed daja treespaited mgah dyitd &lded itd edes dgm dtagsmvigglaed nfay an
interface for digital display connection, the digital video signals

i ncl udi Bg cRaridt@iteld g tRRI tRAsmiteRF BSeNpleh] R¥d& ifdivitilg thy blabkiag bkEodThei t

strings, extracting, fromthe received digital video signals, specified

bit stri O L SR Lod. - ; . .
or ocess kot HEEH L5 aphg tlenal PRI A AR 0idals BLEMER FRCTpREe.
decide on output data. lLn.accordance with .a t.hird aspect of the present
Cnvent | SRsCHBE I eGRi i nGUBAER TR bt dafe vEIL PR AP e BiERC
conprising: receiving neans for receiving digital video signals, the
recei vi HCTHREAREBESHE- connected to an interface for digital display

connection, the digital video signals 11 May 2005 5 receiving digital

Sorts of bt e e e B Ao DA e B 8 1 e
bit str lnrtl,gaoidr}gli‘ I%Qéii\fﬂl% data comprising: receiving digital video signals coupled to an interface
for digital display 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




t he bl anking period fromthe digital video signals received by the

recei ving neans, denodul ati ng neans for denodul ating the bit strings
extracted by the bit string extracting neans, and out put daﬂéhﬁﬁﬁﬁ%ﬁining
means for deciding on output data by mpjority taking fromthe results of
denodul ati on by the denodul ati ng neanss Preferably, the video signa

recei ving apparatus in the exanpl e enbodi nent wherein the output data
.determ ning means selects the one of the bit strings allocated to
respective synbols _as indicating the blanking period which has the,

smal | est Hanffceiying digizg videe signals 1peluding a hlapkingpariodagpigyentedbby apdiralityg
means to_decide on the output data to decide on the output data, because
it is takwrisesSitistringscbil siriag porastiag seaps Br eujrentingypenilirdblis biige indieatingi ch no
sufficiently satisfactory results are obtained. In the exanpl e enbodi nent,
by det ethsi hlanking ngeriodufrpmt thtadigilehsedeoonignale yseabebibyi the ofceivirg haanst ri ng
with the small est Hamm ng di stance being an error, it is possible to take
account dohoduleting roézabifbi dgmadulaing uthe dricsrinds ¢dtracted dyeths thitt #ring extracting
transm ssion, by weighting, so that the error rate can be reduced

advant apeanss hyd olitpuadate dd@naming misas foo dietidingspe ottpoff ddtidy pngeretyt taking
invention, there is provided a video signal receiving apparatus connected
to an i fiberthassultosf ddngidtiation by tectenmdulatiogpieasd. ng:  recei vi ng nmeans for
receiving digital video signals in which the same sort of the bit string is
sent a pl ur aPrefutsBlgS thohideb RRSalketéinigapphratikiin thelbindlt dreydaaentwitbrély a

pl ural nunber of sorts of the bit strings, and audi 0 data out putting neans

for outpetdutpg d@t&cﬁe@erﬂﬂﬁiﬁ%mﬁﬂ sdbcts tHECorRAEthS Biit st@hgst IR cRicl t6 héspBdivesent a
plural 11 May 2005 6 nunber of tinmes, fromthe digital video signals

recei vegniold fandiSARIe \thé W afBAS Seriod which has the smallest Hamming distance to the bit
| 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




In accordance with a fifth aspect of the present invention, there is
provided a video signal transmtting/receiving systemfor sending digital
video signals froma transmtter to a receiver over one or alMay2fli5ty of
transm ssion channels, the transmtter converting the video signals for
transm ssion into a bit string | onger g han the data | ength of a pixel
maki ng up the video signals, allocating a plurality of the bit strings to
a bl anki ng period during which data of the pixels in the bit string is not
transmtted, and sending the sanme superposed data a plural nunber of tines
usi ng tmanisdref dinebj fror the digitgl videe signedsi reeaivashiyrthe rdcniyitgdmeanseci fi ed bi t
strings indicating the blanking period fromthe received data and

per f or mi ng ndj ecidrgance vothes Sfthgspact phitherrewht mveftiode thedulsgiroddedé videe
extracted bit string. In accordance with a sixth aspect of the present

I nvent i signal thesmittigp/pravindesgstam foo squdirgy dipitd ddddoesi garatgfiranm o ansodteerwsd th a
conputer, which conputer converts video signals to be transmtted by an

i nt er f ageeit@rovet ghd @l a slusifityayf tempmésionahahidly the thinkmétdr icogvdribmome videan  t he
data Il ength of a pixel nmaking up the video signals to enable data

t r ansm Sghadfor tABsmMIGHHP Uite & Bimé@?loﬁg&fﬂiﬁﬁ ﬁm@w&h?a ol aGi £ ARIKERY up e
operate as including neans for | ocating a plurality of bit strings to a

‘bl anki ngdeesibsls, ot g WhpiGFaliN6f ﬂied:ﬁ‘pstﬁh%ﬂ@'a BIERERE perfddNdi B noBehibh Hatat ri ng
are not transmtted and neans for transnmi ting the sanme superposed data a

plural gumbeixd¥ i 1St 4BingGs e uﬂh&iﬁﬁ!edbhﬁd Sntlose bR CGRb&Podad RREa0r a
plurality of transn155|on channel's. As for the method for”furnishing this

o3 Ryl S Dt iy o SRR ke
7 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.




Figs.3A and 3B illustrate the DBl transmssion timng. Fig.4 illustrates
code allocation in a present enbodinent. Fig.5 illustrates the structure of
}a reception unit shown in Fig. |I. Fig.6 is a timng chart1{&g ibhgstrating
the decision by a reception unit as to data of a 10-bit s |H& i ng
transmtted. Figs.7/Ato 7D illustrate a majority processing nmethod carried
out by a majority processor. Fig.8 illjustrates a second majority
processi ng nethod carried out by a mpjority processor.55. Figs.9A and 9B

IIlustrate agibind AR ORI iiMsRARIBE DBBURRINRSGFAIMEAS out by a majority
processor. Figs.10A to 10D illustrate concrete exanples of cal cul ati ons by

"~ the third o] A rocessing nmet.hod shown [ n Figs. and 9B. Fig.11 shows
“the rel atiorﬁﬁ"\gﬁ @i‘?&@%ﬁ ﬁoﬁs aglro'cglr]gnghaé)r?sreghgm%ggpg%ﬁpath and data errors
caused in an_actual IE/ recei ved synbol. Best Mde for Carrying out the
ra

| nvent i on- Th&Figdallsstratesbasirsaiure ohaveesphion watishagwmin Eiglence to
enbodi nents thereof illustrated in the drawings. Fig.1l shows an instance

of a digital Pigddsasimpig ciarefisillastiatiig theeletision by 8 reraption usif aftotdata
present invention is applied. This reception systemis roughly made up | |
May 2009 381 0-bit string being transmitted.
Figs.7A to 7D illustrate a majority processing method carried out by a majority
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




by a digital tuner 10, as a transmtter (transmtting device) for digital
video signals, and a nonitor 20, as a receiver (receiving device) for the
di gital video signals. The digital tuner 10 and the nDnipr %9 ﬁ§e

i nterconnected by a line 9 supporting the DvVI (Digital Vi sUa P erface)
as an interface for digital display connection. The digital tuner 10
includes a front end 11 for receiving high frequency electrical waves,
‘modul ated fromdigital data of for exanple conpressed pictures or speech

over an ] ' r ' 3. : t o
output S SARLRpRIE o raRRRA e Rnh R URCREYRE GRRRLIACTIGRR D
end 11 is decod by an AV (Audi o Vjsual). decoder 12 .and, de]ivered to a
Er ansii SUPRIGRSD, 504 Seeier (b oaung esiie) for egﬂgaﬁl Vﬂﬁ%é‘ggﬁifn\al\[ﬁ? et T ne
9. The digital conponent video signals, sent to the nonitor 20 over |line 9,
‘are i nputner 10 and dxemondor 3fiare Hoefconndeted diyrglina supputingdhRDY I{Digitaldat a
are converted by a D/ A converter 21 into anal og signals, which anal og

si gnal SWsﬁaIBﬁgrf dsfArﬁfin@fae@fogadighmf&tieplagﬂ%n%ﬂ?bnzz An output from:
y

the amplifier 22 is “synchronized a horizontal/vertical synchronization

signal (HV SYNC) 23, acquired by the reception wunit 50, for display on a
CRT 24. On the other hand, the audio signals, obtained by the reception
unit SO, are _convert

e output. ad RSEHNOVBET 30 BKR Reont ens B J0€ ARV BRCIGD HEFREYol
the transm ssion unit 30. The transm ssion unit 30, to which the present
enbodi nehectiisalappiesdnodulaad Eodi digital datagpfafios exemple sompresied pictoresior May
o 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 so as 1o
be output as digital video signals over line 9.
The digital cémponent video signals, sent to the monitor 20 over line 9, are mput
té a reception unit 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, afe converted 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




DVI, to the reception unit 50 over line 9. This transmi ssion unit 30
allocates, to the RGB video data, a code longer than the bit |length of the
RGB video data, for conversion to serial data, which Serwll\/laga%oﬁsi S
transmtted. In addition, superposed data, as supplenentary data, such as
audi o data, are transmtted by exploiting the blanking period. The
superposed data is characterized by repeated transm ssion of the sane

data. As a specified structure., the transm ssion unit 30 includes encoders

31 to 3BV} ab theeditongnit 56 SrepilineREBThisxehngnissioni uniLB0 alietstes, toitheo
10-bit serial data, 'a buffer 34 supplied with the superposed data, such as

U, i ! BTSSR 1548 bl I, p3URSEAG SRR VbR g1

t her et o, i MmNy gener at of r recel Vi and

pi xel clocks for generating the timng.of outputiing,t.he superpos dat a.
Tho t r ant Ssiomenal Gyaarisontinl Hd s rpRm s bofadbuc pEaReed6ati:
converting pixel clocks fornmed by parallel eight bits into clocks of serial
10 bi t s as anpplemdad@y(ditapuah aSaudicHatan ere transmited: byexploitingigertdagkiogng

the information as to an inquiry into synchronizable frequency to the

moni t or p%ﬁoandmessﬁﬁbrpbé&hdzhuﬁ@fch@ﬁ%tai@d B kefilated GEfIRIsERA EtHeheam®ni t or

20. -The  super posed data of two bits and one bi't, output fromthe buffer
34, are % nverted into 10-bit serial data and output to the receiver
- during fi "bl anki ng period (video blanking period). A CTL 3, input to the

of the moni PR SRECHS MRS wite Udrorsgh AT B ot et Phasirp 10 35, 7 1O
(VSYNG) cotierkimg (300Bbit RGB prvcl datas inpu hercto, into L0.bit sessal data, a bufer 34
( VSYNC) converking the@bit RGB pixel data, inp , ,
| 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).




Meanwbi | e, t here are occasi ons where video data made up by | um nance signals
" (Y signals) and chroma signals (R Y and B-Y signals) are input in place of
the RGB pixel data. Figs.3A and 3B illustrate the DVI tr@pﬁﬁh%%bgn timng.
Fig.3A shows-the transmission timng prior to inputting to € encoders 31
to 33, while Fig.313 shows the DVl transmi ssion timng subsequent to
outputting fromthe encoders 31 to 33. 190 Referring to Fig.3A a video

bl anki ng period (Blanking) is provided next to three- channel data of eight

bits each foryRan&htedhBre AR 0EASIORS Whefd \Hded data g dukipbplurhiancesigaaier s 31
to 33 are converted into 10-bit data which nmake up three independent '

channel s, , nane a.channel . I . LS e

B el ddnaSgnalshandERng sighal{EE AR ey ST RAE R A pIR P RGBT
in such a manner that 10 bits make up a pixel. During the video bl anking
peri od, pisel @Ry the horizontal synchronization (HSYNC) signals and
vertical synchronization (VSYNC) signals, but also data other than The

pi xel data, UBgs@ACThe/3H LithGTde/tEEIBVIAransmissionstimames KigdA showsatheon
for the present enbodi nent. Four codes can be allocated to the video

bl anki “Qrﬂﬁﬁﬁggﬁonggﬁiﬁgt V_rté‘irﬂﬁftﬁﬂ 1¢ The HRbEE SN0 3B, WheeFis SBshowd thes may

be determned to | deo "bl anking period. In Fig.4, 10-bit control
(CTRL) s, are allocated to, (0 van(Q . ) 1@n Vad bi t
(b Vit Ruigchie sBobdmet ol Pughlind o B pR Satduerd)3 6 3504 o
the respective channels, totaling at 6 ,bjts, can he transmitted per pixel
¢l ock. erang toikig. 3/ virkeo blan Bﬂ?er%b%hpfﬁ’é’gt) e PH%YIQE&R%W? to three*

- synchroni zati on (HSYNC) and vertical | | My 2005 )

channel data of eight bils each for R, G and B. Referring to Fig.3B, outputs of 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



synchroni zation (VSYNC), may be used for transmtting the superposed data.
In the present enbodi ment, the sane superposed data are repeatedly
transmtted for e.g., three of CILO to CTL3, in transm’tH@g 55@5

super posed data using the blanking period. One superposed Y5Bit is
transmtted with three bits of CTLO to CTL2. At ibis tinme, tenporally
continuous data can be transmtted usifyg the buffer 34 shown in Fig.2. The
repeated data may be transmtted with a shift of a preset nunber of clocks

f . eYe H d data i
rom Cﬁg?ﬁ}or{]?‘atMNﬂ n‘jzﬁf’z@ﬁ%ﬂ toridimtind mesaperpodpedansed data in

this ma Si to reduce errors otherw se caused in the

reception of _t suppl enent.ar ta. Fig. 5 ill , of
the recepti oﬂngﬁ? pres @%%lmﬂﬁ? §qmerﬂgaerp%%e %ﬁ%%‘eﬁ%éﬂéﬂ%{aﬁ%gﬂﬁ%} esent
enbodi nent includes decoders 51 to 53 for _denodul ating 10- bi%ﬁﬁri al data,
out put ffioomgt HbreerafSHLQ t GRLanin trasmifimgpthrepppipesed datausing WKIBE b t s,
and a bl anking signal generating unit 54 for outputting a signal

i ndi.cat i pgidd1©nel sapkiptged daiadsit ishiansinitted withnhice bisafICTLOt CHe2t Authisodes
allocated to the Dblanking period are input. The reception unit 50 of the

Fespect ifﬁgpﬁ%ﬁﬁ%ﬁfﬁ%#cﬁ'd?ﬁ?a?ﬁo Lﬂ’?‘lé*é‘fé%" Hﬁiggﬁl??‘;“‘%’?’“‘?“hﬂ’%ﬁnq?%a%s are
oot or nEhe feperiedags o e enane oM At et BtesB By pebl SRS Bl L i o

data to output restored timng data. The reception unit{ 50 alsp includes a
PLL 57 fahanpererchuinngl. sBy irepeatiedlyisendingdhe same sHpemposed Qﬂ@dﬂt*flb‘foﬁn@%‘arks and
for converting the so generated clocks into stable 11 May 2005

it becomes possible to reduce errors otherwise caused in 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 |




12 parallel 8-bit pixel clocks, and a timing generator 58 for generating
the timng of outputting the superposed data based on the pixel clocks
fromthe PLL 57. The reception unit 50 also includes an EH/IQ%QE@&E ended
Display ldentification Data) 59 for transmtting the functiohs avail abl e
at the nmonitor 50 to the digital tuner 10 as host device. Based on The

bl anki ng signals, output fromthe blankgng signal generating unit 54,
control is managed not to output RGB pixel data during the blanking period.

The su lﬁﬂﬁfgkr—gﬁf;ﬁxép c%kﬂ%n@@ﬁﬁﬁiﬂﬁ”‘géﬂrﬁuﬁ' B bgeridrnag thétniagi 6f a

timng chart I I'l'ustrating the deci'sifon by the reception unit 50 on the

10-bit dat tri t .ttt ed. Her ' d

recel vedo BBl I FRPPRNRL dertissiion MEPBELSTOUR AR SHRELEYSR A3t
signal generating unit 54 extracts a bit string, indicating &Dhe ))li%e?apki ng ,
peri od, TecoptienunitsOslso mehuiesan AN (Reanded Digitay Hniicaton Dyt for

cl ocks, and outputs the bit string, as. a data enable (DE) signal is set

to zer o, trawshittihgthe fundivnskivailkblegt dhe madistars) tether digédl fumemlthasskost
channels of fromchannel 0 to channel 2. Mreover, the decoders 51 to 53

gener at egd e_\lz'%lé%gf ﬁg]eggglg]ggé s@ais? ofttput BE5IE thOMahkf \gsjs@ 1o efléafingTnit

transmtted, out puts HSYNC and C. "On the™ot her

he. i orhip e deuernged ot osBPu RO Pl g prBEIRE SarinZbfie T o

In Fig.6, 10-bit data are transmitted in the order of the codes S0-S1-S2-S3
shown isuperpesed dada dgjouipui hassd arpthis blagking signal 1.1 i s obtained for bit 0
and 0-0-1-0 is obtained for bit 1. The superposed data, such as audio
data, for exafigl®isatininpechart for illustrating the decision 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




11 May 2005 13 obtained by these bit strings. Meanwhile since CTLO/CTL1 is
allocated to the channel 1, a bit 0 and a bit |I are handled as CTLO and
CTL1, respectively. On the other hand, since CTL2/CTL3 is ﬁﬁa&%ﬁ%ed to the
channel 2. a bit 0 and a bit 1 are handled as CTL2 and CTL& espectively.
In the present enbodi nent, the sane data is sent for e.g., three of CTLO
to CT3 to reduce the error rate. Thus,13n order to send the sane data for
'CTLO/CTL1, a 10-bit CTRL code, derived fromthe codes S. and S,, is sent

fromt h@bu'gjgggmytmbg\gbjtgiﬁﬁgg)ver the channel 1. Figs.7A to 7D illustrate
the first majority processing nethod executed by the mgjority processing

unit 55. In K e - r ' r&l t D&y

bl anki ng si QM?%’ |]‘§7 %%ﬁgﬁ‘%&ﬁgﬁ%@?@e tgg C?%%@’Fb%g’ﬁgﬁhg?g? alp-rH(;% t he
decoder of _ each ch l, Ri nd ' Erase'. ar utput .. I't, shoul d.. fed
that R aF%hEBﬁilﬁf]i"ssZg‘Pﬁp a@?n@?ﬁ%t T5sRe V‘?]NeCﬁ?ﬁ‘edBﬁﬁ‘dh*{%smcf‘ &R@Gﬁ@ ed on
decoding the 10-bit CTRL code. The Erase is output when the 10-bit bit
string iisaHotatedodhantbiangek2gnalbit Ored a ditvhame hhadlsdtassClTAgbCldiddes
with none of the bit string patterns of the four sorts of the CTRL codes

shown iﬁ‘ed}?e@:ﬁ@eb’ﬂnﬁﬁb%&é&ht ePbodafieht) thésamé Hfaisisdir food.g., Threarnd CH0  of
Vin the three bits obtained fromoutputs R, and R2 of the decoders 51, 52

are co ' ' r t
are COMRRISH e 10\hor AR, B draBEHGAII R, I Bafi eI TON,
?égg}[)_ : f iag{p-gﬂm rLegocPé,tdc;:i%%Stflrgrlﬂct)ﬂé (:IOEkasI §0 And. S? ,S lssusréﬁg frto?naihest%r?sn?iﬁing

- side over the channel 1.

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




in Exanple 1 of the repetition of three bits, shown in Fig.7B, is obtained.
- Since The 11 May 2005 14 nunber of '0' is 2 and the nunber of "1l is 1, so
that the nunber of 'O is larger, 'O is obtained as an WM%WZO?S of t he
majority processing 66. It is then assunmed that, as an exanple 2 wt

" Erase', such a repetition as shown in Fig.7Cis obtained. In this case,
the synbol 'Erase’ is discounted, the dtinber of 'O is 0, and the nunber of
"1 is 1. Since ultimately the nunber ' 1' occurs more fre quently on

conpar i sombeF dfs 0dlixt %lanédlhe apnier ot plis 1550 thajfthe nembgr of i @ys gelesdilfg 61.
As anot her exanple with 'Erase', it is assuned that a three-bit repetition

of  Exagp\fined 8§ af *69}?513181 lafg]ae?iaal ji6rigbpracestng tieltds tien assopgidahat, whai e t he
nunber of O and "1 becorre equal to each other, with t he synbol

N rE;ﬁgren gg?]@ﬁ%g 1'&9\,%%%% EI%WB? etitﬁcfﬂ as ﬁio%%mtﬁgt’?@]sctﬁﬁﬁ%'eﬂ. li‘l'lih]‘s Ease s

s ori repetition of
garbled in the course of fransmssion 0, put ,e
Harmmi ngthe symbed ‘Eassepedissqualsd HEEBWE Xloggq s E'ng‘fb Fﬁ’&ﬁ]n?hi: lét}de
all ocation shown in Fig.4. Since the Hamm ng di stance betwee‘n S. and S2 is
~smal | aBince witiinatelyi the munsherldt owrams Biorefreqsenity onicempanison, ‘dnis abdained whi | e

the Hamm ng di stance for other conbinations is large and is equal to 9 or

10, theagggq),@mlg obXt 1 RRSlok Y pkdeessigd®l.S., that is, 'O is obtained as
an out put S.. the maj oﬁty processing 61, while the code S3 is

obtai ned for &Eshgpglg]gg f§alfn1ptlé]afnﬂo.sl?ra-ge’ Sit ?%rx%ggfe% t?l%t Ahfed- BHtreéetgloIPBf th

maj ority pro s are e out put ma
Xar 2 i Eamil Aarshown in g 7 5 obraiied "Fhefeafd blohsRiRSFRe e Fihbefor

‘0’ and that of ‘1'become equal to each other, with the symbol ‘Erase” of R2being 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 Hamming distance 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
xﬁajority processing unit 55. This second majority processing method is characterized

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




nafority processing unit 55. This second majority processing nethod is
characterized by providing Hamming nejority processing 62, in addition to

majority processing 61, 11 May 2005 explained in Figs.7 he
Hanmm ng majority processing selects a code with a cl oseﬁf—@nﬁ?ﬁ%gdl st ance

and subsequently takes the mgjority. In case of 'Erase' each of the
- decoders 51 and 52 sinultaneously outpu§s a synbol R ,, vm'th the snmal | est
Hanm ng di stance between The bit string received and the bit strings

al | ocat & iﬁné@ﬁbﬁ%ﬁfﬁ% AUC Wﬁéﬁﬁhnﬁﬁﬁg&h@j&rh?w&@mntghs@ea@mﬁoaﬁ willst ance

s taken nto consideration. The 'Hanmm™ng di stance' héerein nmeans the

b f b wh h ’ I
it st r Ao e slalber Sty Ghts B MadAhGah F@%E% By ne
coi nci dence between the two bit strings,_ whereas, e ,r t he
The | oweehiof thendecnsore sl and 53isimmnliancaisheeyiputs 4 W?%‘% iy fhe %ij et

decoders 51, 52 conpare the four CTL codes for the codes So to S3 to
out put  @aiamif distdice éttvieeh e bétrstrlih @recldiarudi angl the bitstrings alitivataddmeaoly
maj ority processor 62 outputs one of R 1, , output by the, decoders 51,

52, res E gmr?g ﬁ}u%g (H4Y FR6h bhsed G 19%Haﬂihﬁh§ H?siaﬂ&etlg'ta‘k@ﬁ }ﬁIBJc@ﬁsftl}ératlon

pr ocessi shownln Fig.8, the outptit value is simlar to that
obt ai ne t he f OI’II o 7C,
cuch *ndid e SnigenER bR Y R LBRRTA Bl B SRk didened ol
except if all bits are Erase that ig if aI | data have erased,
i f the stingdiffersifrom hgemginal bit ﬁglflﬂjnib?' sgrallgr the nymy %r‘g ?%%és ?gfhat i's
i f data has been erased, and if the nunbers of T and V are equal to each
ot her, H&gremﬁiécdi&lcldleacelbeﬁvmnihe o bittsprings; fwleireas, Heenlai geg theapombes; the
processor 62 is set to S.,,. This enbodinent is effective as an aid
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 all data have been erased, or if the number of ‘1'is equal 1o
the number of ‘Q". 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.




for such a case where data cannot be determ ned unequivocally, that is
where data has becone depleted. 11 May 2005 16 Figs.9A and 9B illustrate
‘a.third majority processing nethod carried out byThe najp,[“g%z 6§cessi ng
~unit 55. Wth this third majority processing nethod, in distirhCtion from
t he second nethod, shown in Fig.8, the Hanm ng di stance out put from each of
the decoders 51, 52 is nultiplied wthi@a weight derived fromthe error
probability, in order to carry out calculations. Referring to Fig.9A, each

of the decod@figs.gA aawbéalus%wm}ﬁr@nf%aﬁglapﬁchsﬂﬁg lthetm@d samcldasilt biargn ng

di stance of th I't string allocated ch synbol, wth respect”to the

totalit f bit stri. . Hanma di .

or ocess OB PEESTREGMIRE: S Hua b ey ThAoRe g weldB it flbhetion ¢ .
fornmed and provi ded coefficients g’_d determ ned on the basis of the

pr obabi fram thésecondmethash showpdn fiigsS, theHapaing«hisiapee ouinu dram gaeh ph

error, and on the basis of the Hamm ng distance. These -coefficients Wd

are set thodasodeds 5¢, SRS mmai]'illgafd with a Weightrderiviedtfeom ehe gualr probabihtyg nbecone
smal ler with the increasing mring distance. In the majority processing

SIP’ the ¢8&1 ol S bat E‘ﬁ]@ﬁféti@ﬁﬁﬂ@feﬁﬁ'@%?ﬁﬁ D38 & the deColBHINhdISSt ance

as obtained, -are set to a posi er ‘'Wdi and a negative nunber

cum of " SoRE g PrRatdk Wi 45¥ R le t fpiind e ot PR R N plogtPd o "

received. The mpjority processing 63 outputs '1" and ' 0 when_the rgsults
of the eatiksymbobizithgespest to thedofality of bit strings, and the Hamming distance d,.

In majority processing 63, the infonhation 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" when 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




posi tive nunber and The negative nunber, respectively. Figs.10A to 10D
illustrate a concrete exanple of the calculations by the third najority
pr.ocessi ng nmet hod shown in Figs.9A and 9B. It is here assrpﬁﬁ val ues
11 May 2005 17 shown in Fig. 10A are obtained as a synbo Y |nput to
the majority processing 63, and that values shown in Fig. 1013_are obt ai ned
as the Hamm ng distance d,. It is alsoi7assuned that the weighting
coefficient Wd are deternined to values shown in Fig.10C. Specified

cal cul atsheﬂél i %'leLh?EbBiaﬁﬁ’edékﬂﬁnBQﬂ{ ShpgBothemRsriyRaosdsst aﬁ@r

"d,’ 4, as shown iIn F|g 0B, the coefficients Wd, obtained
Fig. 10C

and bit ha ay%]u%ﬁﬁowix in F g%ﬂafrg equgﬁgg ﬂ]&sggﬁ%%i\ﬁ%%]sta hgcc?.. ﬁthfs QEE} 0

Fig.10A,'2" and 'Pare ne%atlve nunbers, so that '-2'a arlg i ned.

Sinilar |a§sum¢@ﬂ1atﬂ@,e weigh H&F@ﬁ%ﬁﬁﬂh&ﬁ%ﬁﬁﬁ’&ﬂmm%@‘f Ee 18- 1st ance
d.. The bit 1 is not used repeatedly and hence is excl uded. The sumis

equal  1Specif2Q] calbulations atesillystratedan Fig:10Eb Sttt the Hamming tUstanes fas ‘d,ie sum
So., frommjority processing 63. Wth the third nmajority processing

met hod, ;i p H@%MH%W%QDB‘ g]er@sé?flcﬁméw %ﬁdlﬁe@fmﬂepmwgaﬁa@eﬂn@m't he

probabl I|t§/ of occurrence of closer codes? T error rate can be inproved

A L TR RENCE ﬁ%fﬂd;x»mm e v
g; gﬁggf ghé Qynawggluﬁl’ lsﬁo&%ﬁg'ﬁﬁg dIOS/Q/ r‘%)'%nd ‘1 arr]e hggatgvre%]\ll\flggersts%ethgtb CZI'%?(? aind the
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




denote the values of errors in the transm ssion path and the values of data -
errors in the output received. In Fig.11, CTLO and CTL1 denote each CTL
being transmtted straightly, while d) to (I denote the {Fﬁl%?éﬁéﬁ usi ng
majority processing in the present enbodinment. The wei ghting tor each of
these nethods is as indicated in a graph shown on the right top side. T, Q
and (I indicate the first nmajority proggssing, second | 1 My 2005 18
majority processing and third majority processing, as described above, '
- respect 'ﬂﬁb)‘i%p'f@ée%sin M EN R alekitySprdet&ing, e dseFibéd kbové; edpeniveBiL2 to

whi ch the 'sa super posed data is Sent. It Wll be understood that data
errors ih output data / I: e I r dat a
o bl ur alt ety s EbPHED deBrpiR] RECETN NPT ithd CTIERIE PR 1RE GG
once. The error rate can be appreciaply | r .wth the seconq majority
pr ocessiSHEETROSE @alg i semt.cilt WHE b&éﬂ}‘gﬁiﬂo'i? \éﬁtji‘l%c‘f@?s w O‘E}?H{)gf’tawjp?)‘n\’f’he
smal | est distance in case decision in mgjority taking is anbi guous dée4 to

' Erase’ iinproved bh sehéing tiplsenreajupeiposetalatag phyral membeDof times, amjlotd
processing'. The error rate inproving effect may be aneliorated by

adopt i ”Qhﬁﬂ‘ﬁtﬁgfshﬁgﬁﬂs?!i QL% seflt ShE e MPhe RiddiGaRCGIBY AspresiablyMowdsr d

maj ority-processt ndustrial Applicability Wth the data transm ssion

ecopt Snb % U nbd PaRGRRE PloceayBR b odCh AL RIS AR Fen R0 3.
posei bl Sy el f el St BCE 18 sclosi B0t & PRBHBYILAE IS RRBIENIuen | ho
i pqig qErasc’ 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.




data, | . I May 2005 19 CLAIM5S 1. A nethod for transmtting data using an
interface for digital display connection, conprising: converting a video _
signal for transmission into a bit string |longer than the gggﬁzopgngth of a
pi xel .form ng said video signal; allocating a plurality o? I't strings to a
bl anki ng period of the converted bit string during which the video signal

is not transmtted; and transmtting the same superposed data a plural

nunber of times using said plural bit strings allocated to one or plural
transm ssi-on channels. 2. The data ig¢@gpyisssi on met hod according to claim1l
wherein the superposed data for transmssion is transmtted using plural

codes indic¢ati i d bl ankj.n riad. 3.. The data transm Ssion ad
accor di ﬂg Meﬁ%‘ﬁfﬁqﬁﬁ%’%ﬁﬂg quﬁ’s'ﬂﬁi@g Gaéa@fgf}ﬁﬂ?‘” fitégﬁé}rcﬁ‘@ﬁy scg?]gﬁélr@’audi 0
data. 4. A nmethod for receiving data conprising: receiving digital video

si gnal s coppIsaRigt o an interface for digital display connection, said
digital video signals including a blanking period represented by a
plurality of caavesinga bldeosigndlds: trangmizsionnigio i bitnstiing losgeitharithei drita al
video signals, specified bit strings indicating said blanking period; and

Jength of a pixel forming said video signal;

allocating a plurality of bit strings to a blanking period of the converted bit siring
. 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..



performng majority processing on the results of denodul ati on of the
extracted bit strings to decide on output data.. 11 May 2005 20 5. An
apparatus for receiving video signals conprising: receivinggggaﬁ for
receiving digital video signals, said receiving nmeans being onnected to
an interface for digital display conngction, said digital video signals
receiving digital video signals including a blanking period represented by
a plurality of sorts of bit strings; bit string extracting neans for
extracting specified bit string indicating said blanking period fromthe
digital video signals received by said receiving neans; denodul ati ng neans

for de o L I3 sa&}rﬁﬂ: said bit string extracting
nmeans; r%%gi%%jt putgggﬁlgb%lgtﬁ{egﬁﬂgléﬁ%ﬁ%ans ogrm%'eci di ng on out put data by
majority taki neg .fromthe results of aie, dul ati 3,23@23/ saj d denodul ati ng
means. 6. TRECHYIREANSIGRr recebang digtad yiteoatigaal FRCREYLE® MYRF BFBI8wher ei n

said output data determ ning neans selects the one of the bit strings
al | ocatcetintmed es prciitydasy fiolgsitas display cahhagiosaisdidodgial nddgesigadiswhi ch
has the small est Hamm ng distance with respect to the bit string received

B <o LRGBS R (R0 YL s T o o7

determ ni ng neans deci des on out put data based on the probability of the
bit st ©of §gts af PH stgssnal | est Harmi ng di stance being an error.

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:




8. A video signal receiving apparatus connected to an interface for digital
di splay connection, conprising: 11 May 2005 21 receiving neans for
receiving digital video signals in which the sane sort of 44 §a6-Bh4 string
is sent a plural nunber of tinmes during a blanking period repfesented by a
pl ural nunber of sorts of the bit stglngs; and audi o data outputting neans
for outputting audio data based on sai'd sane sort of the bit string, sent
a plural number of tines, fromsaid digital video signals received by said
‘recei vi ng neetedving. mgans e oestigimg digitahsidentdignpls éc erhichn thes yahe softof
sending digital video signals froma transmtter to a receiver over one or
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signals for transm ssi It string ~longer n the th of
a pi xel Ki n p said video.signals, allocating a plurality of said bit
Stri ngggqgra;ng kp @%9?@8@ 1HES: %ch data of the pixels in said bit
string is not transmtted, and sending the sanme superposed data a plural
nunber of tudiesdatsiongpsdng npaus dbr duthutting mgho datl basedari soid semersastt i ng
the specified bit strings indicating said blanking period fromthe
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for use with a cquuter,, whi ch conmputer converts video signals to be
t r ansnieaededRy spid regeayingdBednsy digital display connection into a 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




string longer than the data length of a pixel making up said video signals
to enable data transm ssion, said conputer-readabl e program causing said
conputer to operate as including 11 May 2005 22 neans fprmalbogsiting a
plurality of bit strings to a bl anking period during which the video
signal in said converted bit string e not transmtted and neans for
transmtting the sanme superposed data a plural nunber of tines wusing said
plural bit strings allocated to one or a plurality of transm ssion

channel s. 1méang fpoabocatipg ARBTRACY of Pitstyngssiora bianking pasiod duningd whicke to a
video signal transmtting/receiving system in which digital video signals

ar e tr apsHdebiordl E&Efbaﬁdtcbﬁﬁé‘lﬁéd Bi%n{r%g%rsetrﬁt %ahﬁ?gc%%@éénd 50) wusing a line

(9) as a transnission channel. The t mtter onverts the video

signals to be trapsmtted to bit string |lopnger in data | epgth.than a

i xel raki ndlRss e transqusing fheapame supeibesed Gty e plural mBBST Bf RS b ¢
strings to a blanking period during which pixel data in the pixel string

i s not usimgrsmid phurel kb strings aHgcdtbed seond br 8 pluralisy; of tramnsissios chinenedame
-superposed data a plural nunmber of times. The receiver (50) extracts the
specified bit strings indicating the blanking period fromthe received data
~and perfornms majority processing on the results of denodul ation of the
extracted bit strings to decide on output data. This reduces errors in
reception of supplenentary




data to sinplify the circuit structure as well as. to aneliorate the error

rate.
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ABSTRACT
The present invention is relative to a video signal transmitting/receiving system
~ inwhich digital video signals are transmitted from a transmitter (30) 1o a receiver (50)
using a line (9) as a transmission channel. The transmitter (30) converts the video
signals to be transmitted to a bit string longer in data length than a pixel making up the
video signals, allocates a plural number of the bit striﬁgs to a blanking period during
which pixel data in the pixel string is not transmitted and, using these bit strings,
transmits the same superposed data a plural number of times. The receiver (50)
extracts the specified bit strings indicating the blanking period from the received data
and performs majority processing on the results of demodulation of the extracted bit
strings to decide on output data. This reduces errors in reception of supplementary

data to simplify the circuit structure as well as to ameliorate the error rate.




