; e3eZZ4~6>T+ DESCRI PTION Printing Data and Picture Data Transferring
Method .Technical Field This invention relates to a printing apparatus, .a
printing.control apparatus, a printing system a printing nethod a o
printing control nmethod and to a picture data transferring nemmwwmm’mwﬂmﬂn
wi th advantage in a systemfor printing an inage by a printer

circuit via an interface confornming tolthe | EEE (The Institute of *so159+

El ectrical and El ectroni cs Engi neers) 1394 standard. Background Art The | EEE

(The Institute of Electrical andDHESCRIPTION Engi neers) 1394
provi des for physical and el ectrical standards of connect orjﬂ‘ﬁt@ﬂ%ﬂﬁ@m It
i ntercgpnnegt i [ j equi pnents ha es
conf or ﬂﬁt@%%égpﬁﬁg@%pﬁ? %%ﬁgﬁgﬂﬁ%ﬂmgﬂysi cally interconié®®&d to
realize e.g., Hot Plug and Play adapted for automatically
transmtting/receiving digital data speedily and for establishing

i nterconnection anong different equipnent. This is currently being accepted
as a seTéecHnicaltléeidce standard providing a criteriumfor the pertinent
business circles. It has recently been proposed in 1394 TRADE ASSCCI ATI ON

to receive prhRlindenieh Felafédocd peintia abetiv,oa brigitingucdntiyl appeeatuspp box
(STB) to prﬁg?ﬁtlﬁg I(%Iata 2 by appri nggh?ipconnect gd tlglg'ltjhe STB over the | EEE

1394 cabl.e.. Up t.o now,. .. f. Dri nhi : B j | 51

pri nt edPBYNAE SY$GL 2 PHIf E}“g rrgg@so s@g 8 g@‘ﬁ%‘% E?%ﬁé?g%ht?@%gi}?i degl%lgrteb(g‘et?v\een
the STB and the printer device. In Fig.l, the STB sends _.a commnd et
C101, haensfgrringmsthodaisable %thAfE‘E‘CiB&g&e & AnHS ,mf%r @Hl‘l%@%@?ﬁ%ﬁéti on
plug, and receives a correspondi ng response packet R101... The STB th%\n
sends aprinteraodnpeteldn cittoftviaaniintpriaceconfomaingita the IREEAGhedastitrie o

indicating setting a source plug to effect transm ssion/reception of a data

packet , ERRGriEACRIIER clroniéy ERPiABSIsYI3ILstaadar]. packet R102. The STB then
transmits to the printer a command” packet C103, having stored

Background Art
The IEEE (The Institute of Electrical and Electronics Engineers)1394 standard

provides for physical and electrical standards of connectors provided on
interconnection to respective equipments. The equipments having interfaces
conforming to the IEEE 1394 standard can be physically interconnected to realizee.g.,
Hot Plug and Play adapted for automatically transmitting/receiving digital data
speedily and for establishing interconnection among different equipment. This is
currently being accepted as a serial interface standard providing a criterium for the
pertinent business circles.

It has recently been proposed in 1394 TRADE ASSOCIATION to receive

printing data from an external network circuit by a set top box (STB) to print the data



therein a capture command indicating start of printing, and receives a
correspondi'‘ng , .response packet R102. The printer then sends a packet S
103, . having the information of the. node setting the oAPR (out put
Asynchronous Port Register) to the STB, fromwhich data transm ssion to the
printer is initiated. If bus resetting occurs during data transm ssion, the
STB sends a command packet C104 for redtoring a port to the printer, and
receives a correspondi ng response packet R104. Thus, the STB and the

pri nt erpy g pirePesririctéd fRteSTBdiveg the EEBERPR3%hwablg. t he information of the
node for” réstoring the asynchronous connection prior to bus resetting

occurrence. . {:s i I : : i of
Cransm 111 ngCPG ToF it fptifg EREREEER TR IR nied DL PRART Y T,
reception 3 of . the packef,S103 havi t he |.nf ti pertinent.to the

| APR (| PGESSIng SEAVBHB L E b s Cartig avi Dteen 1 STEARE helGneEgRLicky of t ne
source plug to transmt a packet S104 indicating the conpletion of data
reception t ol Fig.$Tthe STB sendsha comBnand pmkeb(ﬂ@rle having stered Aberekie an
processing shown in Fig.l, bus resetting occurs during transm ssion of

pri nti ngrgadeATEoRimhahd,for daitingse destiniation prigihBdtrecéives proottespohédingr e
the occurrence of the bus resetting is erased to transmt the initial

printin g 0. wever, in data transm ssion conforming. to the | EEE
1394 st%ﬁ %%ﬁﬁéukse?rl{ese'ti ng occurs unavoi dably and frequently even as a

result of c e nection or di sconnection. ~~ T I.n_convent.i onal
processi ng, aﬁlﬁ §£§eﬁquh§e’6‘£§cﬁr gom‘f%%ﬁ ?ﬁrﬂ;’ MRVIRE (sﬁpﬁaﬁi L‘E—‘FFH #on)
i mage produced by e.g., a high definitiontel.evision (HD.TU) fromthe STB
to the ATTACH ¢anmuaridyindigating s¢ttimgrasouireeplug tosifactkiransmission/secephonD

i mage has a data size of several Mbytes and, if transm ssion of printing
data i sofgdath picketshd FaRivdia Engésponding esspoase packetRiOxnce of bus
resetting; considerable data transmission tine is consuned, thus

protracting trpg S ihén RahShite %o ttﬁé*?ﬂhf&'&é&lﬁﬂxa‘i’lfd [Pa'&ﬁcfj@tlm,t Eﬁﬂﬁgjsfoﬁgan

time and printing processing tinmne. e present Applicant propose

content§ of, the Japanese Pafent li.cations No. H 1-350866_an o

it sasiheteinguogs eopmuan-aeicdif s il ARt Rod sPeathy « HhfierBondig 1 o

the | EEE 1394 Trade Association for standardization at suitable timng, and

t he contespossepackal Rt@bosal are made public as the following drafts by the
| EEE 1394 Trade Associ ation: 4 AV/IC Printer Subunit Specification Version

1.0, Draft OTHé:préftef 2hEW sdvi¥Ga Packey S 10 3yrmvimg) the inflaymatiodSof deOModeAV/ C -
Printer Subunit Specification Version 1.0, Draft 0.7: 5 (1QQ0 TA QM AV-WG
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transmission to the printer is initiated.

If bus resetting occurs during data transmission, the STB sends a command
packet C104 for restoring a port to the printer, and receives a corresponding response
packet R104. Thus, the STB and the printer send a packet S102 including the oAPR
having the information of the mode for restoring the asynchronous connection prior

to bus resetting occurrence. The STB then is responsive thereto to start the processing

of transmitting the printing data again. The printer device is responsive to reception



Di sclosure of the Invention It is therefore an object of the present
invention to provide a printing apparatus; a printing control apparatus, a
printing system a printing method and a printing control nethod in which,
even if bus resetting occurs, data can be transmtted in a shorter.tine to
render it possible to dimnish the entire printing time. It is another

obj ect of the present invention to pro'i/i de a picture data transferring

met hod and a picture data receiving method in which, even if bus resetting
occur s, ofttht packet $03 havingithe énformation ipertimenttto the tAPRjinmit asynglyoarus e to
dimnish the entire tinme of transferring picture data. I n one aspect, the
present dﬁi‘ﬁl&ﬂeﬂbﬂoﬂh@ﬂ&l@%ﬂtral Fegistes of ehel Sourte plugiontganmitaipagkeesinés f or
perfornqng Int1ng using printing data froma printing control device,

i nput/ out,put. means_for, hein d fr QA Nng control device with
printi H&dg‘?{“é‘g&g‘ﬁﬁ”@i‘%‘ﬁEBH ‘ﬂrﬁia ab%c?ﬁ@f’ﬁ%ﬁ%?#ﬁg to the | EEE (The
Institute of Electrical and El ectronic¢s Engipeers) 1394 standar (1;. 3ng for
outputting alfs tsfenSEBRkthe prirtsbRgrirming the PLOCESHRESNQYXR HB 18 dnPBS i ng
to the | EEE 1394 standard fromthe printing control device, and control
-nmeans f ket 6¢turs dorinparamsmissiontqfiprimingmdataptheopripting idatp sdn from the
information, pertinent to the printing data, input by the input/output

. Y . q
means ibﬁﬁrt‘a tHSﬁ:ﬁn{tfﬂgegfo?ét CuPRACE of ShdBHYRRBL tLisicFREd toUrMEmiTegNs an

t he pr I'ng co Vi ce en such bus resetting occurs during inputting

the printing data t he i npyt/ out put . '

devi 'ce.lm‘lﬁfg %ﬁ?%%}@gg@%ﬁﬁp%ﬁv&& e@%ﬁﬂﬁﬂs&@s&ﬁ@%@r{f@ff%e gﬂnﬁ%@%}?l ng
processing using printing data input by, the ingui/output neans. |n angther
P pect . 139/ standath busrespitingrogsusy ey oAby ARG HANIEE YS! 5 rEaihPhg
printing using printing data froma printing control device, including a

st ep of cablé Rohhédtiproor diyeonaectimrket responsive to a . comand packet ;
conformng to the ~ ~-- ~ |1EEE (The Institute of Electrical and

El ectroni cs §pgngebavedtihal ?&@é&%ﬁ , bi§Ridbttifpgasacubewhen frahsmittiagandD

‘device, a step of receiving fromthe printing control device the printing

control .d onpr.ehended i t ; dard,
ot ep GHERBRBBMRESIBREERORuAIRETE aS R B ek Kok FEBEVoR iEC™" <
information pertinent to the printing data, .as recei(i,/\neﬁi g{l or Hboccurrence
of bus PEBortheprinter forprinting, much miyetime is consynzedy That issap HD dmagge
printing control device as the printing data is input, and a step of

per f or nhaxa tim sizé of severalsMinyte$ end rif transmissiom gf printing datasisiagaimsartad
aspect, the present invention provides a printing control device including
pi ct ur efBHPARE ShEESInARAN IrEbNPHACEEAIMTMENGY ©f Ubws Fegpitihg, @ohpiderdblendatat si de

transmission time is consumed, thus protracting the entire printing time inclusive of
the data transmission time and printing processing time.

The present Applicant proposed the contents of the Japanese Patent
Applications No.H11-350866 and No. H11-345471, which are the bases of priority of
the present application, to the IEEE 1394 Trade Association for standardization at
suitable timing, and the contents of the proposal are made public as the following

drafts by the IEEE 1394 Trade Association:



6 to generate printing data, input/output neans for conprehending printing
data generated by the picture processing neans in a packet conformng to
the EEE (The Institute of Electri-cal and El ectronics Engi neers) 1394
standard, and for outputting the picture data conprehended in the packet to
a printing device, and control means for requesting the printing device to
transmt the information pertinent to4he printing data, output by the

i nput / out put means before occurrence of bus resetting between the

i nput / out put ANE@ Briated SubainitrSpecificationnVesion &\0, Draftt97 GE(RQOC ANEWEG t i ng
occurs during outputting the printing data by the input/output neans. The

cont r ol hRE C : | S0Yk/ t means to performthe processing of
r e- out p(affleggletlﬁ%%%??n%ﬁan}}d%f)ggbggg ’on the information output fromthe

printing devij .as to.be.input . .by.the, :in oyt put. m I t
anot her as peégﬁctsﬁénw é@h‘tn“i %leéﬁo’bS’cﬁW&g‘ﬁ 'Q’ pﬁgﬁtQﬁegg Ziﬁtqogf anQN[uod
for processing picture si %nal s input fromoutside to generate printing
dat a; iAM-WGran lamacy 18f 200a)rasdendi ng the printing data generated on
processing the picture signals in a packet conform ng to the | EEE (The

I nstitute of AR/€QrihteaSubiflit Sge_@iﬁ@mioﬁw&@ﬂdmt@r, Drdfl %45 :st4n@GQ 0 TA QM put
the printing data conprehended in the packet to a printing device, a step

of requ ﬁi‘,r"@ . i Nt QWi transmt the information pertinent to
‘the pri‘ﬁti g M{{kg‘“%;%‘?%l&g%@gr gg(g)ééurrence of bus resetting with respect
to the printing control device when such bus resetting occurs during
outputting the printing data, and a ~ step of managing control to perform
the processing of reoutputting the printing data, based on the information
pert i neDiscdlosuréof pheé mvendiodata - output fromthe printing device. In still
anot her aspect, the present invention provides a printing system i ncluding
a printing cRi¥fhRerefdey bl 6bJErY bitthelPreseiit envMiendiprovidRaBrintdig Mppuratsi ng

pi cture signals output fromoutside to generate printing data, first

DU il PEBRRl OB DGR A A PRRUROBARf hBh v
el B AL P B o P R RE

means for controlling the first input/output neans, and a printing device
havi ng tortendeny pasaibde to diminish the entifetprénting Yme. nput / out put neans and
second i nput/output neans for receiving the printing data fromthe printing
control deviltds amsthépobjeut glithe pregeat inesptios to pravidd a pictinetataansferingmmand -
packet fromthe .printing control device. The first 1nput/output neans

request ﬁleftmrg% #id Dpicheredniva fielfing nAAAGH in WhECH, BUOR ffﬂidsease@ﬁﬁgu&cmﬁfm

occurrence bus' resetting between the: input/output neans and the

printing control Vi ce S\ j . i 1.6Si on
b The BT B MAGemAF fiFa ShoRe R LB EndsarbdnsRile % Bt foipl e Sl aEoE

i nput/out put neans. The second i nput/output neans outputs the information
i nput bEPBSIETIARE PIStHIFCEA8f the bus resetting responsive to the request from
the first input/output nmeans to the first input/output nmeans. The first

i nput / out put Imemeaspeet; theyptesemtrinviention praviddsagpeinting davéce inchrding printiogt put
by the second input/output neans. In another aspect, the present invention
provi degeank foP pefbrihS §intifd udingdprinBngrdus Fidrhi ) griptingt éoidroladeviée,om
first input/output neans conprised 1h a transm ssion device to second

i nput / oyt i i It o Vi iNg:

printi n:ll g‘%ﬂuﬁ‘ﬁ{}gegﬁang rﬁeﬁ ﬁi% Eééh frrolp{o{rﬂr%ak) ﬁ%ﬁﬁ%ﬁo&ﬁ{o@@gv[ﬁg&ﬁﬁtrdg[}ﬁlrfé“ Gata

i nput/ out put neans before occurrence of b setting.bet t he

t ransni Semprehfndeddnhpacket conformmng @e\he@éﬁ (ﬁ]ﬁ ﬂngt‘fé‘?? \éfgiﬁ?tﬁ’(jab ardr s
during transm ssion of the printing data, outputting the information input
bef or e EbectrordosEnginebrs)1384 standanyl, and fonsutputting arespopsespacketiegsponsive




““transferf

by the first input/output nmeans; fromthe second input/output neans to the
first input/output nmeans, re-outputting the printing data fromthe first

i nput/out put nmeans to the second input/output nmeans, based on the

i nformation input responsive to such request, to performthe printing on
the printing device using the printing data. - In still another aspect, the
present invention provides a~picture.daa transferring . . nmethod for
processing picture signals input fromoutside.to generate picture data to

be transfed eemmadntrpatkieddonforining 6 tHRUBEE 1894 standaf foH fe hﬁl tfg]ed
on proce55|ng the picture S|gnals to a reception device as printing

data is Le T,

Elect ri cAPngeaa Softrol e R6FLofRRl el RnbR bR 5‘?%1% fb‘ifoﬁé\aui%ﬁﬁ
the rece t|on device to transmt, the |nfornat|on pertinent to the picture
data, outffQfmabrsy pepiRsHt 16,{Be Painting: detas Ry trhy the w&at mgaps etore
reception device when such bus resetting occurs during outputting the

pri nt i ngodairaemoedoftbus resetiingnbetagenghe imputfdutpot preahs andtthe ppintingsontw] of
re-outputting the printing data, based on the information on the printing

data out geNickrWhth RAChEERPéRRiME \Ucehrs &lghgaﬁbuﬁﬂ?gp%e tﬂ}?ﬂtﬁ% %aP‘PBS/t fhie"

information, printing page informmation an rinting

i nf or mat sl f data ecei ve the rec ion
01 o e B ALNEOES e pfifliBe Sbhol ek T f%@r&vﬁwsngom?é%mput
before occurrence of bus resetting, is input, while printing data as from
the pri nPTIAYNGaMganst OrB%f@P%cP%l}tm&é’fpé%ﬁ?b‘lg SHSITRG: P *’é“&ﬁjélagao inpteby uihei on
by the bus resetting is output to the printing device. In yet another
aspect, inpmtfomdpermeansienti on provi des a picture data receiving nethod for
receiving picture data froma picture data transferring device, including a

step of out pufd idbtRer @ S%@%E@éntrﬁ%ﬂﬁ%thrJ\Hd@s GO @ﬁﬁ PRfRSd for
conformng to the IEEE (The Institute of Electtical and roni cs

Engi neer I O fer deyi ce,
% ep operranidl ARRRuphBR il B bR Rl 4t wg% fudiﬂmm g
to still % HBB data | EEE : 1394 standard, fromthe p| cture data

AYTRILNE @ T5pRENSeRAckebIeSRARSIYE Y acepmpsmdpackebiconferming to the -
resetting occurs with respect to the picture data transferring device
during i ?EAEEt |(7£§etlnetlmt@totﬁeredaml and&EleotronicatEnginers) A394istandard dixtpat
i nput before occurrence of bus resetting is output to the picture data

transf er fiong tiiepiiatingicohtrob devicel4 step dfhecBivihg fRnll epfinfAngicontloddedi¥i ce. -
Control is managed so that, as the i nformation pertlnent tothe picture

data i npgfe ?ﬁﬁﬂﬁ Restiiiel| rcfa'i’&%oﬂf rt:ﬁ'@nd%'ﬂslnr tckbpgoréﬁ)trﬁllﬁg% tPQqE‘EfEtl g4dat a

position I nformafion, printing page i nfornmdation an |ng pi ctare

f h f d dat
tne. i ot BB dalEeh S, of SFhratins Sonudl 18 apht it K Puafiad cotitre Atviee 1he ' °

printing data not received géet he receptl on device due to interruption by
the bus HHosmatien pertineseie dbe psintingodatasapgeceived prior to occurrence of bus

resetting, in case such bus resetting occurs with respect to the printing control device
as the printing data is input, and a step of performing the printing using the input
printing data.

In still another aspect, the present invention provides a printing control device

including picture processing means for processing picture signals output from outside



Brief Description of the Drawings Fig.1 is a flowhart for illustrating the
processing 'of transmtting data froman STB to a printing device in
printing the printing data received by an STB on the printing device. Fig.2
illustrates a picture printing system enbodying the present invention.
Fig.3 is a block diagram showi ng the structure of an STB and a printer

devi ce making up a picture printiung syétem enbodyi ng the present:

invention. Fig.4 illustrates a data structure of an asynchronous packet
transmi t{edeneffe RIntdes VEas, aputidutpod naednsi for ngnqﬂvhmhngl priftingodataa
data structure of a data unit of an asynchronous packet:: .. F|g 6is a

uni ¢ ”?océe%egﬁgd}@fﬁ'f%ﬁ%ﬁ?c%?éfé‘iF‘ SRFRCRECLSHORRRRE o B FRDE (TN |
I mage | r

= commnnipdeteat Eleeigist 1id Blachoniés Eagingemy L4 Bndr g, RTTE LupRlink ﬁd "
Fig.lOillustrates the appellation of an image type stored in the im

format spitirfei dsta cBigprehendddiin thetpackehta agri vdcefangrcanirq) anegisel or
stored in the image format specifies. Fig.12 illustrates the transm ssion

o PRSI oE YBpisal: nkinblapeuieso b gt
output by the input/output means before occurrence of bus resetting between the
input/output means and the printing control device when such bus resetting occurs
during outputting the printing data by the input/output means. The control means
controls the input/output means to perform the processing of re-outputting the printing
-data based on the information output from the printing device so as to be input by the
input/output means.

In still another aspect, the present invention provides a printing control method
for processing picture signals input from outside to generate printing data; including
a step of comprehending the printing data generated on processing the picture signals
in a packet conforming to the IEEE (The Institute of Electrical and Electronics
Engineers)1394 standard to output the printing data comprehended in the packet to a
printing device, a step of requesting the printing device to transmit the information
pertinent to the printing data, output before occurrence of bus resetting with respect
to the printing control device when such bus resetting occurs during outputting the

printing data, and a step of managing control to perform the processing of re-

outputting the printing data, based on the information pertinent to the printing data



Fig. 13 illustrates the transm ssion order of pixel data in point-sequenti al
transm ssion of .static imge data with a pixel format of YCC 4:2:0 to the

printer device. Fig.l4 illustrates the transm ssion order of pixel data in
| i ne-sequential transm ssion of static inmage data with a pixel format of
YCC 4:2:2 to the printer device. Fig.lSillustrates the transm ssion order

of pixel data in line-sequential transnission of static inage data with a
pi xel format of YCC 4:2:0 to the printer device. Fig.l6 illustrates how a

still pi@ﬁtpﬁefmm@gihﬁ?g@ebme of 480 422 4x3 is transmtted
ig.

poi nt - sequéential ly. illustrates how a still picture with an inage
t f 480 4 ' If t ' At 1kl 9. i
now a st |1 bt epSych N B, pRisthy SRNRI0 Tyokides' ¥, arfuting 3gletnes

l'i ne-sequentjally. Fig.19 il trates ,how.a still picture with an inmage
type. of iebiding ARrnlifE comakievicy 1 HBE SguEn PrasfRsEinaPh L Do ar
for illustrating the processing sequence for printing by a printing device
of the ppicturesignalsoitpyt fxoan eutsidd toigeneratapripting data, finsidnputsoutput means g. 21
illustrates the processing sequence for printing by a printing device of

the pict fUr%oﬂfﬂrEhéﬂwng?_? sonerateldty the pi@ite ﬂr@‘é@gﬁih%meaﬁh éh 2Badketa
flowchart for “illustrating The processi ng sequence of an STB in printing a

picture di 58l aYSstOtheABRE Prhe R bf B1 riBaPIdd ER it S Bngineers)1394

standard, and for outputting the picture data comprehended in the packet to a printing
device and control means for controlling the first input/output means, and a printing:
device having printing means for controlling the first input/output means and second

. input/output means for receiving the printing data from the printing control device aﬁd-
for outputting a response packet responsive to a command packet from-the printing
control device. The first input/output means requests the printing device to transmit
the information output before occurrence of bus resetting between the input/output
means and the printing control device when such bus resetting occurs during
transmission of the printing data from the first input/output means to second
input/output means. The second input/output means outputs the information input -
before occurrence of the bus resetting responsive to the request from the first
input/output means to the first input/output means. The first input/output means re-
outputs printing data based on the information output by the second input/output
means.

In another aspect, the present invention provides a printing method including



Fig.23 is a flowhart for illustrating the processing perforned by the
transmtting/recei ving an asynchronous packet between a data outputting
unit and a data inputting unit to transmt still picture data fromthe data
outputting unit to the data inputting unit. Fig.24 is a flowhart for

Il lustrating the processing perfornmed by the data outputting unit and the
data inputting unit when bus resetting éas occurred during data
transmssion fromthe data outputting unit to the datainputting unit.

Fi g. 25 sfrauemittigtprintingidatarfeomffimt agnitiowpwtomeansicompuised iy attrensmissienof
the printing device after occurrence of bus resetting in the picture

printi Ndqevick g&%@&mmﬁgﬁggagﬁt R ¢an8 Rbnipiseatin Qiirinﬁ;,'r\llg-d%ﬁiéd dna%qaéﬁﬁq%,@at a

structure respons e capture "conmand” sho in Fig.25." Fig.

illustrates,,a data strycture of a capture c re. 1 -1 NiGiati a
transni sBFBHIE r‘%&’é%% it‘?l gfaé\sm %bec &Qﬁ’l‘&?ﬁg no(?qugggg'etilgtfﬂ[sﬁ dhﬁhﬁélﬁghg ?%%S‘rge
printing S%)(Srt em enbodyi ng the present invention. Fig.28 illustrates g data
st r uct ur befoire accagpoes of bus resstiing batveeabihednensomission; (FPVIIF%)?IZ‘%’ the piigtipgg 29
il lustrates another typical dat structure of a response to the capture

command g&wee if ﬁoﬁﬂﬁxs&_@setﬁh%-o&@uis&llﬁing aansmissiomsofithe priditiagrdata, eiutputpingt ur e
printing system enbodying the present 1nvention. Fig.31 is a flowhart for

LSty RRAS AR RCHREROE SE s IR0 OV A fcithcend
~ by the first input/output means, from the second input/output means to the. first
input/output means, re-outputting the printing data from the first input/output means
to the second input/output means, based on the information input responsive to such
request, to perform the printing on the printing device using the printing data.- -
~In still another aspect, the present invention provides a picture.data transferring. -+
method for processing picture signals input from outside to generate picture data to be
transferred, including a step of outputting the picture data generated on processing the
picture signals to a reception device as the printing data is comprehended in a packet
conforrhing to the IEEE (The Institute of Electrical and Electronics Engineers)1394
standard, a step of requesting the reception device to transmit the information pertinent
to the picture data, output before occurrence of bus resetting with respect to the
reception device when such bus resetting occurs during outputting the printing data
and a step of managing control to perform the processing of re-outputting the printing

data, based on the information on the printing data output from the reception device.

At least one of the data position information, printing page information and the



transm ssion fromthe data outputting unit to the data inputting unit.
Fig.32 illustrates contents transmtted/ received between the data
outputting unit and the data inputting unit in re-initiating data

transm ssion. Fig.33 is a status transition diagram of contents described
in a status. Best Mdde for Carrying Qut the Invention Referring to the
drawi ngs, preferred enbodi ments accord?ng to the present invention will be
explained in detail. A picture printing system enbodying the present

i nvent i miintigg giofurg Unfstngaticat) oderived fronmartheedats siz@ of. dathi recpivetiuby the
printing system1l is made up of an antenna 2 for receiving a noving picture
br oadc 1 . 0. i gati : | T, for
per  or npsepeRAetidt, roepRiVE Y 7 rfBraRih peltier (B2he PR AAE Pt

tel evision device 4 for denonstratin vj ng.pji.cture and a still, picture
and a (PSIATS AECHIECAGSOBbYSFossHingiih deita WileRriBiing dataatrom the prinfinge
antenna 2 receives picture signals representing a noving picture to out put
t he recddtaemt pectived byi theakeseption devisERIE. toTindenpuption byshgiaisgesettiogiised
over the antenna 2, are made up of multi-channel picture signals,

superi rmgpg@ltd gwapll]ﬁﬁng MevRespeci fically, the picture signals are conprised
of noving picture data conpressed in accordance with e.g., MPEG (Mving

Picture Exp : is G N -
enorypti on syLPereiRYr Bafect B RE Gy iy ER BN GeY  ileBrP HRt Rrgiving,
novi ng pictu data of the NTSC ((National televisiaon System Conmttee

yet om Petaarggcal v PSR M AOHCE A2t GAnsicE I GHCEORG ARG

tel evision device 4 is fed fromthe STB 3 with noving picture data

conf or nstap of outprattiHp A HsphnBepacket iresponsivenidea dommatidspacket sonforimipg to

pi cture. Moreover, the television device 4 has its display state controlled

by the REREER PTHE hidtanterofSEldctricil @hdEletfroficd Engiféerts 7394 standard! inpi
Referring to Firg.3; the STB 3 includes a denodul ator 11 for denodul ating

Pt ur esrahPIRe Spichite SRd Quffel AR St HORERTRL Shelfickife daROYI N0 -

t he noving prcture nversi’on U oi ng" dat'a

conversion cqnform.ng to.the | EEE 1394 standard, a.de | pl exer for

o ng. ¢ FAprateadefh iy Asgackel contorming 9 stlioiats datE (ERE La0bs@htard, frorge
channel, a picture nenory 15, an MPEG processor 16 for doing e.g.,,

decodi nthe pintusg Jatatrensferring devicedsidng sepval managing eantrodiseghat;dfibys a
screen in the television device 4, and a display controller 19. The STB 3
al so i nedsetfify accuIpevith irexpechvitheupicturd datd erdnyfetting deoioeadwtityy ipuiting, a
RAM (randon?gacess nennr??)ZZ and a central process?ng unit (CPU) 23 for

contr Olngieg[?ic&uzr?%cfg?,rtih@iﬁfd&ﬂﬁt?on bP_tl%é’k%:,tt?f@Bd@ta ihpét BefRe deahRendel of bus

descra a conversi on uni

resetting is output to the picture data transferring device will be output to the picture
data transferring device. Control is managed so that, as the information pertinent to
the picture data input before occurrence of the bus resetting, at least one of the data
position information, printing page information and the printing picture information,
derived from the data size of received data, will be output to the picture data
transferring device. The printing data as from the printing data not received by the

reception device due to interruption by the bus resetting is received for processing.



demul ti pl exer 14, MPEG processor 16, operating input unit 21, RAM (random
access nenory) 22 and the CPU 23 are connected to a bus, over which the
processi ng operations of various conmponents are controlled by the CPU 23.
The denodul ator 11 is fed fromthe antenna 2 with picture signals of the
anal og systemindicating e.g., a noving picture stream This denodul ator 11
perfornms denpdul ati on and A/D (anal og t¥ digital) conversion on the picture
signals fromthe antenna 2 to output the resulting signals to the

descr anbBeief Diesesiptioni ofghpiltawiagslat a. The denodul ator |1 ~.is also fed over
a bus with control signals. fromthe CPU 23 to performahe denodul ati on and

the AD converid s BFRRGCIAM f&‘iﬂﬁs@ﬁ’tﬁhﬁ%gie O;Zﬂo%é’diﬁ% of h@ne@sinadite frokd an

decodes the noving picture data fromt nodul ator 11. That is; the

descranb 2 is.fed wth encrypt.ed Vi .PI.C

decodi ngéﬁﬁ? é&@o‘i’%ﬁ“’é&%"ﬁ% th Yl@‘%‘gﬁ?i %rﬁgtg%tcfgﬁ g?éieﬁﬁgd ﬁ’&pﬁfgml gthe
picture data. The descranbler 12 outputs the decoded noving picture data to
t he dat apuiotingrdsivige.unit 13. The descrambler 12 is fed over the bus with
control signals fromthe CPU 23 and perfornms decodi ng using the encryption
key cont ai nedFig)2tillasigates aqlictire painsing Nystedn emboalying shepresent inv@ntien.
conprised e.g., of an interfacing circuit conformng to the | EEE 1394

- standard and i LY & 1tnh91 &,91;5 r i AR TR -bAdtdr eRidef or m:
si gnal procesﬁ%gqggﬁgélrc%aﬁ ?ot e géghfgﬂg%ﬂg%ggc?ard o%nt htbrmvi ng ©
picture data fromthe descranbler 12 t r.formthe cessing of including
16 the iﬁkﬂi&mgrﬁl?i%@c reqrintiung systern edﬁ?cggxlng&mgpb%ﬁgﬁéfnvceﬁlp@r mng to the
| EEE 1394 standard. If tenporally continuous data, such as noving pict Hre
data, is to bFigdalustratesadatastrugtitrg of angsynshsaneus packet tsanmitiedireggived
i sochronous packet; whereas, if still picture data for printing by the

- printi ngbeevéeatard STB aad alpriteigg dewibeas commands or. data for connection
setting, the data conversion unit 13 perforns the processing of generating

~an asynchronoggy VoA RMAqHTt BREK 85yddiionstophcket. Fig. 4,
i ncludes a he%?%@?sa%gﬁgsgﬁé&?aﬁloz conform n}glj to the T EEE 1394

. Standard. Fig.6 is a timing chart in transmitting an asynchronous packet from a data ...

outputting unit to a data inputting unit.

Fig.7 illustrates an image type of a still image.

Fig.8 illustrates a data structure of a capture command included in a command
packet.

Fig.9 illustrates the contents stored in a subfunction.

Fig.10 illustrates the appellation of an image type stored in the
image_format_specifier.

Fig.11 illustrates another example of an image type stored in the
image format_specifier.

Fig.12 illustrates the transmission order of pixel data in point-sequential



In the header 101 are stored an ID on the packet receiving side, that is an
I Dof the printing device 5 (destination ID); a transaction |abel (tl:
transaction label), a retry code (rt: retry code), ~a transaction code
(tcode: transaction code); priority. (pri: priority), an ID on the packet
transmtting side, that is source IDindicating an ID of the STB 3 (source
I D), destination offset, indicating a Itenory address ont he packet receiving
side, a data field length (data | ength), extended transaction code

(ext endggndmidfin ofRthtiv RsEeda@rWilthegsire]l fSrfiat GROYTIC UPE:2hRAHRY piihRird)

for the header part 101. In the data part 102, there are stored a data
field, {1 ig@ich to store data in accordance wth FCP (function control

pr ot oco eE{,an'd with AV/C protocol, and a data CRC (data CRC) indicating the
CRC for the ﬁeafgr, %art 102. In the data field are stored, as the .

i nf or mat i on Eihidrilusates trapsipassiemh A1den 98 pixeb flata tin (poigl-sequentialand
type (caype), a subunit type (subunit type) 17 indicating the sort of the
sub- uni tramsmishirpeat statior inages datp withea pixel formab-ofnYCC B:2:0dioctitei printene
packet receiving side sub-unit (subunit ID). To a sub-unit on the packet
recei vi ggige.de corresponds a data input unit 31 of the printing device 13.
The kind of the sib-units on the packet receiving side is represented as

"00010" for I dgyvi . t h nidt . | .he opcode,
i ndi cati ng tﬁ@ﬁs‘grlglrﬁétrggﬁeﬁlgpg&é&’%&@&a&ﬁ‘k{h§f }Bg alqéga [?B] ltng%-sF ?nqlal
i ndi catjng an pbj egt of the operations, .are stored,_in the data field, in
order tlsansmRIssiofhohglaticcisnage dataowithha pixelnfarmat ad YEL 4:2:2to; thesprintssr ands
are stored still picture data (data) transmtted to the printing device S
and AV/d&ewioemands for the printing device 5. The commands stored in the
data field are those
Fig.15 illustrates the transmission order of pixel data in line-sequential
transmission of static image data with a pixel format of YCC 4:2:0 to the printer
device.
Fig.16 illustrates how a still picture with an image type of 480 422 4x3 is
transmitted point-sequentially.
Fig.17 illustrates how a still picture with an image type of 480 422 4x3 is
transmitted point-sequentially.
Fig.18 illustrates how a still picture with an image type of 480 422 4x3 is
transmitted line-sequentially.
Fig.19 illustrates how a still picture with an image type of 480_422 4x3 is
transmitted line-sequentially.

Fig.20 is a flowchart for illustrating the processing sequence for printing by a

printing device of the picture printing system embodying the present invention.



conprehended in a. command set; termed AV/C conmands,. used for controlling
the printing device 5. The above-nentioned CTS classifies the FCPs, so
that, if a transmtted packet is a command, and has a val ue of 0000; an
AV/ C command, defined in the AVVC Digital Interface Command Set of the |EEE
1394, is stored in the data part 102. Wen outputting an isochronous packet
to outside, the data conversion unit 1312ransmts isochronous packets at
regular intervals: If the data conversion unit 13 transmts an asynchronous
packet 100 asfgd.bhlingl el : Y | dev]

F3 Qll_lllﬂbﬁﬁté"s%éi?r@césgf éq@%h@ﬂ f@yn%fdgﬁggy@ bfiigblﬂgtdegﬁ%eggf o

conprehended therein, 1t transmts the asynchro

period o 5 ec. h in.Fi.g.6..1t is noted that the data conversion
unit 13 h%é&%&é?ﬂﬁ%ggﬁgglc%@bggg% ‘Bﬁ&(ﬁ?ﬂi’i@%ﬁ%h 18 is an
asynchronous packet 100 conprehending cycle tine data (cycle tinme data)

i ndi cating a %yg@a istaflow st -ﬁorstlms%atmg thenprassssipgreequonceod anaSTHr in

| apse of a pre-set tine gap, transmts a command packet 112 conprehendi ng
in a dat printing alpRtwreatipplayed onramedel isioni ddviogby eprimtepdevicel transmitting
e.g., still picture data. The data conversion unit 13 then transmts, at
each cycl e peig t eRaset forl i i L r tared in
its data partpi%g,a '?s odfrgo‘grl ntifnoé g&éf@‘gn@gﬁ% %ﬂoﬁggﬁbgcgf&g’g&eaegga&%re
command: It is_ noted that, when putputting still picture data,to the

b1 nt i ng AP RLING/ECRyIRg mn HoSReRIOIRYS pafRet bervensBer vela uiBudineremd andus
arbitration. That is, when outputting still picture data to the printing
devi-ce 5dataiaputing waihtatransnitstillpiatare data fram shedath outpitingindtrtodke datak et
100, inclusive of . the still picture ~ data, in; accordance with the

r esponseifputtinghmitori nting device 5. . Specifically, the data conversion
unit 13 perforns the processing in the transaction layer, link layer and in

nit 13 perform th ! sa .
1364 ot andar o Rg S8 HRLY SR Ror SRR e pRLSERE bHEdnt8 0y hd B

i nt ti to.th infi. i ) d trol by th U 23,

ni e gonurea il Wi abyRe iala Biut kit ¥l Bk tescling Baseoaired uang ditar ur o

data and the qverhead as the control information, and transmtting
asynchr oHfétsmissier from dee datarqdppiting ymgteithe datasnpeitingamibd t hereto in -
accordance with the | EEE 1394 standard, every cycle period, by way of
performng ti iég.dbwsheiwsm datatstnicturéfefra cipterd comdia inguirgngrthe stgtepoiher e
data, received by the STB 3, that is

printing device after occurrence of bus résetting in the picture printing system -

embodying the present invention.

Fig.26 illustrates a data structure of a response to the capture command shown
in Fig.25.

Fig.27 illustrates a data structure of a capture command for re-initiating data
transmission processing after occurrence of bus resetting in the picture printing system
embodying the present invention.

Fig.28 illustrates a data structure of a response to the capture command shown

in Fig.27.



19 .without perform ng the processing conformng to the | EEE 1394 standard
by the television device 4, the data conversion unit 13 outputs the noving
picture data fromthe descranbler 12 to the demultiplexer 14, based on the
control signal fromthe CPU 23. The denultiplexer 14 perfornms a channel
sorting processing of sorting out a channel specified by the CPU 23, from
plural channel s superposed on noving pidcture data fromthe data conversion
unit 13, to output only the noving picture data, indicating the specified

channel , to Fhe20REGstpites emottierfypiddladalesinidtinel ek arresgonse feethevcaptisei | |
picture data, made up of the lumnance information and the chroma

informéélﬁﬂi%%d'%{q\#ﬁ%b%%processor 16, under control by the CPU 23,

menori z ure data in the picture nmenory 15 and out puts the
stored data 1o e data conversiqn unit 13 .under control, by the .CPU 23
Based on thei:tg)éi&ﬁﬁ S@FWQHSF?%‘a'{%a %?{{FF\QI %F@PXQ@P@B‘% f or ns

decodi ng processing, in accordance with the MPEG standard, on the noving
pi ct ur eprésent inventiphe derul tipl exer 14, to output the resulting
non- conpressed noving picture data to the NTSC encoder 18. So, the MPEG

processor 16F{OB13 atfRswéhan £orillastraGnP ahsthér progdssitlg platermedby the datat he
| um nance information (Y) and chroma information (Cr, Cb), referred to

bel ow as i et f ' ' Ve jatur e.
't s nov(utii Bhfh e JoAARARE Wphor bERFoTR U Mis1BsAuiFR duiheh st 1 e
frame- based noying picture data, as an, pbj.ect .of. decodin in a nenory for
MPEG 17trangipissien §n&t%ﬁi?<taé¥ﬁamtlng2‘§“ﬁ'ﬁé{mﬂ?B‘btg‘%dPgt_tG generates the -
YCC picture of a pixel format such that the.sangl i ng frequenc%/ ratio of the
| umi nance i nFig.BRillustrates contonts tiansorittedreeeived belaveenshedata putputtiog maiti on

Cb is set to 4:2:2, that is such that the chroma information Cr, Ch is

red!Jcedaﬁalxﬁ@aaﬁqhbﬁﬂngaﬁni@ﬁnve-ﬁﬁiﬁaaihécﬂatmahmiss@omne hal f of the
| um nance information Y. Al so, the MPEG processor 16 generates a YCC

picture of apds 33QsBigkRhs transition diagram of contents described in a status.

Best Mode for Carrying Out the Invention

Referring to the drawings, preferred embodiments according to the present
invention will be explained in detail.

A picture printing system embodying the present invention is configured as
shown for example in Fig.2.

This picture printing system 1 is made up of an antenna 2 for receiving a
moving picture broadcast using e.g., a communication satellite, a set top box (STB) 3
for performing pre-set signal processing on received moving picture data, a television
device 4 for demonstrating a moving picture and a still picture and a printing device

5 for printing and outputting a picture.



format such that the chroma information Cr, Cb is reduced in both the

hori zontal rand vertical directions to one half of the | um nance information
Y. It is noted that, in the 4:2:0 pixel format, the odd |line is devoid of
the chroma information Cb to give a sanpling frequency ratio of 4:2:0,
while the even |line is devoid of the chroma information Cr to give a
sanpling frequency ratio of 4:0:2. Thisl&ormat, however; is expressed as
4:2:0 which is the former ratio. It is possible for .the MPEG processor 16

~ > to gener afhean¥dnan fdogivespittupekignals fepeesentiap af movhig pictte2o dugput
4:2:0 but also of the pixel format of 4:4:4 in which the chroma information

_ | 4:47In vhich _
or ocessi 1 TecEfves BEHEePARCRRA ST 3. e BRCOHTSIa, SREPRleBRovey the

fromthe NTSC encoder 18, based on the .control signal.representj.n .
the conpfRSEN3 L, LM YR tl'@%@“’?g,plf’%‘r & 6‘1%5‘?%5 gul?q{é‘nﬂgw(ﬁt@gﬁ*ﬁuw&at a
in the tenporal and spatial directions, to output the resulting conpressed
data to sperifieatly tthpipictare signalkhareMeBriseskebmoving piatureodats comprpssssleinisi ng
of storing plural-frane-based noving picture data for encodi ng processing

in the Nagyrdahed “NBE@Z%.Z-WW I‘emiﬁgcmlrel%g@m Ggup)nsRdliengrygited gasi ng

to formul ate novi ng pi cture data of the C system” which can be

di spl ayed_ o C n tLhe | Si evice 4, fromthe noving picture
data i npg?cqr}figﬁﬁﬁ'zmgé %&oecr}ecggﬁtﬁbrié?ﬁfgl'out put the resulting data on the
tel evision deyvice 4. The display controller. 1 erforns the processi ng of
di spl ayi ng t hd hgdelenision deyi ‘ﬁlést& roygh W%%Tgyét"%‘m W‘flﬂg%l\ﬁ‘g@ aﬂ'@cﬁfgr
18 on the television device 4. At this time, the display controller 19

i nci dent the NTSCyiNatiartad televisidroSystemdesminitiee ysystatn spdisplaysmoyimgpicture.
Specifically, the display controller 19 performs the processing of

provi di nigrebY 6, Yh ask 1T SIPHDT VP ItAY tdleVRioi¥ Bevice 4813 fedfedm the STB NVHG
systemor the 1920 hori zontal pixels by 1080 vertical pixels of the HD

(hi gh defgild;)éﬁg g)r'?%tg?é/ ﬁ%&%ﬁ% ]Efgﬁ% 2(? éf\géll g]gﬁfltlgfé ‘Wéﬁﬁi@'ﬂp? ﬁfﬁin‘aﬁrcf'to Aisplay a

pi cture splay on Vi ce

moving picture. Moreover, the television device 4 has its display state controlled by i
the STB 3 to display a still picture or other teletext information.

Referring to Fig.3; the STB 3 includes a demodulator 11 for demodulating
picture signals received over the antenna 2, a descrambler 12 for decoding the moving
picture data, a data conversion unit 13 for doing data conversion conforming to the
IEEE 1394 standard, a demultiplexer 14 for doing the processing such as extracting
moving picture data in a pre-set channel, a picture memory 15, an MPEG processor
16 for doing e.g., decoding, an NTSC encoder 18 for doing conversion to data
displayed on a screen in the television device 4, and a display controller 19. The STB
3 also includes an operating input unit 21, fed with a command by a user, a RAM

(random access memory) 22 and a central processing unit (CPU) 23 for controlling



terms of a frame constituting noving picture data as a unit. In generating
one-pi xel data,  the display controller 19 perforns the processing of
outputting the 16-bit information with the pixel format in which the
sanpling frequency ratio of the |um nance signal Y, chroma signals C and
the chroma signals Cb is set to 4:2:2, or the information wth the pixel
format in which the sanpling frequencyl¥atio of the |um nance signal Y
chroma signals G and the chroma signals Cb is set to 4:2:0 ,to the

t el evi svaiogenge 4. The display controller 19 may be used not only in case
t he above-descri bed system of outputting to the television device 4 is

used, but al ﬁPtﬂiEsgaé% %{HBM&M&&TE%@%&&@,A 2 WG OF uRi LAY ©

size (pixel X, prx e scanni ng ace/progressi’ve),
pi xel format. (,pixe],fo ), screep aspect ratio (sqre spect ratio),

D1 el cQpBBIRIBEFD1 4 MEHHS brodson] &-onara g mponnil 24, RANFHIdm a6esss!
Fig.7, such an imge type in which the pixel _y is 720 pixels, the pixe
format mendory)22addtthe €BUe@d arepranmected to asbuss .o¥er ivehichr tiedprozessiag
16x9. It is noted that the display controller 19 is also able to generate a

pi ctur eo?éra?i%ﬁs S 2alidu§ coftpoikdtsta@ dinfdlledhy fROEPLYyRSs of the digital TV

broadcast systemused in USA; and to generate€ a picture of 576 422 4x3 and

i hey syt e Ecidaihtt iSRGt ARt EwiinicORE SRR Al S hAe
the STB 3, the gperating input,unit 21 generates, an operating input signal
to out pﬁﬁSt?lﬁell’é’égﬂé}% écg-sf‘dﬁﬁYl%P{%'ér Fam. 'Eﬁgpélﬁm‘i’@ﬁm%f 11 perigpmsat i ng
input unit 21 transiently halts .the noving picture displayed by the user
on t he demedukition aiel/ AP (anelwgrendigital comvepsiononrthe ipigtute siggaksl froor the
printing a still picture by the printing device S. Based on e.g., an

oper at i fgtenfil Ato Dughdt!thé kxiltine sigalsabithe destiain blét 112 aslmoV fify pickiré Aata.
generates a control signal for controlling the above-nentioned vari ous

Do senaT e 8B BRoSTPi7 e ER 037 R WIB SHERR Tl BN CBy 23167 11
' h | A1, d | 12,
corer sPEROtRithe Hefcieh sndshe ATl cityeryon haSThen hrceulai 84S manage

control to denodul ate and decrypt noving picture data, perform channel
sorting procddsidegcramblarl? de%&Sdbe meoyingpictereplata from thet demoadulatarldance
with the 23 MPEG standard. If frame-based still pictures, anong the

movi.ng That is; ¢he diesplamtsler 42 ishfed: wiithvésdrgptedemioving pivtuiddatapeyr pérfegni nput
signal fromthe operating input unit 21, are to be captured, the CPU 23

gener at ggcddiip iR hc§&ﬂaﬂb§ with (le‘gaégntérgptti&?s§§té%ﬂlﬂ§? éttx'hb.bing BicHire ed&?&.a, |

stored in the~display nenory time” point of Inputtin

operati i i s L ieture nenmory 15, 1f an erating.i nput
oper 2t ! ARy AP R OB BREL R REBIA o e G R
unit 13. The descrambler 12 is fed over the bus with control signals from the CPU 23
and performs decoding using the encryption key contained in the control signals.
The data conversion unit 13 is comprised e.g., of an interfacing circuit
conforming to the IEEE 1394 standard and is responsive to the control signal from the

CPU 23 to perform signal processing conforming to the IEEE 1394 standard on the

moving picture data from the descrambler 12 to perform the processing of including



by the printing device 5 is input, the CPU 23 controls the denultiplexer 14
and:- t he data conversion unit 13 to output the YCC picture, made up of the
| um nance information Y and the chroma information C, Cb,. and which is

the frame-based still . picture data stored in the picture nenory 15, to
the printing-device 5 through the data a conversion unit 13, which is an
interfacing circuit conformng to the 1&EE 1394 standard. If still picture

data is to be transmtted to the printing device 5, under control by the

CPU 23, thehinplidtraocinpver siilirpidhire duta tfitdna Packet B6Mforifing 16 the WEER 11394shown
in Fig.S, the asynchronous packet 100, having stored thérein a capture

d Led f i tQ. j t t
commandada , EhdtalT i BREDhchCay sfoFind Bicth i 3dlde R LB ©
Next, th i,ntj [ 51, | ai ned. Referri to Fig.3, th inti
dovi ce. Bantaitish oG8 RmvRiion B LETSHER A ERAGnOYS PRCKSCVDP RSt |~
fromthe printi ng. device 5, a ROM (read-only nenory) 32, 24 having stored

&

t her ei nstilhpigniendatador printinig tyr ther primting device £ogstil daga Such @8 comimundsn a
support, a RAM 34, and a CPU 35 for controlling various conponents. The

dat a i ngpidatdTot cSAndctionNEMinS aHe dhtAdbriverbhami LB i 9.5
to the IEEBE 1392 stanldard zlin%, ?esponsi veﬁt g%gﬁ%?{;lgfleﬂglgén O%regg%ﬁgﬁg CPU

35, per .S i mng to the | EEE 1394 standard on
é‘g’géﬁtlﬁg%pgdsgﬂéﬁfoﬁ%gyggﬁw%e asynchronous packet 100 fromthe STB

still p ure onprehen
3. Specifica , the data ingut unit 31 perforns processing in a
transaction lrf%éﬁymﬁlrpnﬁks P%‘a@rt 1§90ﬁhqwra1 ,darludgs aheadgrddH ansta datapys

management conformng to the | EEE 1394 standard. This pernits the data
i nput upart 192 comfoxmmg tosthiel IEGE ¢894 stackdnred.conpr ehended in t he
.asynchronous packet 100 to the. CPU 35.. The data: input : unit : 31 also

performms { helpticthdadef 001 akdiotePM M omMhe fakket rectARAENIde] M ICAFIYLPO the
ynchronous packet 100 between it and the printing device
the printing device 5 (destination_ID), a transaction label (]: transaction label), a retry
code (rt: retry code),a transaction code (tcode: transaction code), priority. (pri:
priority), an ID on the packet transmitting side, that is source ID indicating an ID of
the STB 3 (source_ID), destination_offset, indicating a memory address on the packet
Areceiving side, a data field length (data_length), extended transaction code
(extended_tcode), and a header CRC (header_CRC: CRC of the header field) for the
header part 101.
In the data part 102, there are stored a data field, in which to store data in
accordance with FCP (function control protocol) and with AV/C protocol, and a data
CRC (data_CRC) indicating the CRC for the header part 102.

In the data field are stored, as the information conforming to FCP, a command

transaction set (CTS), a command type (c:type), a subunit type (subunit_type)



5 with the data conversion unit 13 of the STB 3, such as when the data
input unit 31 is nmechanically coupled to the STB 3 over e.g., an optical
cable. The print engine 33 is made up of a printing support hol ding/driving
mechani sm a printer head, a printer head driving mechanismand so forth,
and prints a still picture on the support, under control by the CPU 35. The
CPU 35 generates a control signal for Idontrolling the data i nput unit 31
and the print engine 33. At this time, the CPU 35 operates in accordance

W th a dicitingotheosét af theodiBinitar €t packdiaeBEMImR sidehiand £ sab+u@lit IDg t he
contents of the RAM 34, using the RAM 34 as a working area. 25 Referring

L1 ans i RO PR AR TRETR e o AE R ot (o MHuh T TP AR AU EAT oTnt Packet” =1

Fig.8. In a.capture conmand packet, .a ¢ u conmand,, expr.essed .i.n 16 in
hex” not e BB Sidecosrepoags atagn vt Sndnsh of st dexichus. dije kind of
subfunction information is stored as the operand (0], the source subunit
type i nthersibiimts ¢ the paclkeatrecsiving side ismepresented ascO08167 for theprinting
information (source subunit I1D) are stored as the operand (1] in upper
three bidwicensd in lower three bits, respectively; the source plug
information (source plug) is stored as the operand (2], the status

i nformation 4 ] (344 i i
| nf or mat i on NaBCi Byl 18, BfRsade ifbicsig hESoAPTIE iéraloRt Aia the
command,. the job I D information rint. job ID) , is stored as operands [5]
to [16J0P&an s [dldo [nhsingicatingan qbﬁx%téz?éﬁée?erﬁgogﬁweatoagdxlnéﬁ.e éa&éﬂgs
(1.7 to (20], the inage size information [inage size x] is stored as the
oper andin ¢2le} te stdre ah, AVIE dommyend ifertlierprinting dovicei valyethese epyptands a¢ or ed
as the operands [23] to [24], the image format information (inmge fornmat
speci figbred Stifll pictdradatd §deRGr @askmitédd té ahk2pntihedsies addmd AV/CO
[29J are reserved, the picture’ nunber information (next_pic) specifying the
pi cture e j O i . .
umber -Poiffnds Tor e b ey Rk S, TheAbrhiiindR SIchRd id A8 4R Bicl ard ke |
stored as the oper,ands (31] to (32]. IS picture printing system1l, the
S ob reasRmpREBREn 8 A aHng Sehriatiged AV it Solands aRed ot P Tivedbe; ng'
and printing processi n% and is conprised of at |east one page. The page is
conpr ehprigdng i deviee 5. obherabovadnentioredh o cdassifies dhe (FQBs,f 8o that,of a sol e
printing nmedium such as a 26 printing sheet, perforned on the job. The
. page i stransmitiedigshokbt Bla dodddhnd dirga. valileo 0000/ aa AVIAT cammesarid, defiaedsi ng
unit conprehended in a page and which is obtained on splitting each page.
Speci f i ﬁﬁdﬂeysz@qagm IHRMIE CSmBARESS SPHEERA30a! {edofil AMthePisth Ur
pattern conprehended 1n a printing nmedium Referring to Fig.9, the
subfuncti? bnformati on (subfunction) may be enunerated by the infornmation
express%%f B)Q 01 in hex notation and ternmed . reserve", the information
expressed by _02 in hex notation and terped "restore", informatjon expressed
by 03 in hex Wisiueuipyttingan isogbepnoyspacket tpr%ltﬂﬂPdﬁﬁﬁa%?le@ﬁﬁ@@s@Bt 04
in hex notation and terned "get status". The data. conversion unit 13 sets
t he subframsihite isdohr¢@dus paokets/at)feguladintefvast ore)), (03 (abort)] and to [04
(get status)] when demanding the printing device 5 to receive printing

data, when CHUhkNhth kBnPEisiin ﬁﬁitd@irﬁﬁsﬁ_ﬂlitkCﬁn@sﬁfcﬂ?énéﬁ@ﬁ&éﬁe‘i SioRasPétill
printing data, when notifying the printing devi'ce 5 to discontinue the

transm ﬁi%h?l‘% data for printing by the printing device 5 comprehended therein, it transmits

the asynchronous packet 100 at a cycle period of 125 psec, as shown in Fig.6. It is

noted that the data conversion unit 13 first transmits a cycle start packet 111, which



of printing data and when inquiring the printing device S as to the state
of acquisition of the printing data, respectively. |If the subfunction is

ot her than 01, 02, 03 or 04 in hex notation (other values), the subfunction
is Reserved. The source subunit type information [source subunit type) is
the information specifying the type of the subunit to which the STB 3
transmts the asynchronous packet 100,18 he source subunit ID information

[ source subunit ID] is an ID of the subunit transmitting the asynchronous

packet &Ofh akbRCIHBUDES pakket 100 Womprchendingucyde pime)dats (thelepting_datd)er of
t he subltjf’ni t atic?(i}cv\,hi ch tr?g asynchr cms packgt }?(ﬂ)o 27 is(tirngngm' ttedl,rd;t he

reception.si.de plug i r Lo i f‘Th‘if the_subuni t
recei vi H@l?%‘%ﬁﬁxgﬁr%@&gﬁgseﬁé{(‘gﬁgﬁ% ﬁgl) ?é)rt?ﬂ 1@6%1#198{??7&“ Sﬁ%?[?ré}ﬁt%gb | D)
is an ID of the processing (job) of printing.a sole stjll pi re, the data
si ze i nfimergap, ansais s commpnd packe 1 sampiehending inagatapit ihﬂﬁr"aﬁf‘{fﬁe STB
3 to the printing device 5 when printing a still picture on theaprinting
devi ce Bomimend iredietiag 2tei pdrpontadt drangimitting sige skijl pictuieedatanbdiheodatpi xel s
in the x-direction, corresponding to the inmage type shown in Fig.7, the

i mage spge,drafoaruiht 19Phdr (RAEmAL ZR eYdh cfclelRrivdTRdatopadkex €18, havihgstill

y-direction, corresponding to the inage type, and the inmage formt

i nformation (i f o ecifhah)nl At § . j ype.
the. RooBIE 48 SEred i TS daPEDi 185l e R RREVIES 5 Bhich hb feceFRRREY DT
to render the nunmber of bits of the entire capture command equal to a
rrulti-pl'éapiﬂfﬁw@nwl}ﬂ;ovi ding this Reserved, : . the resulting nunber of

bits is convenient for the data unit in transmtting the packet conform ng
to the | EEE K38Aotéduisiy o-hehroutpettingesyill pintumet datpée thi¢ printingelevieeg®, thepe
appellation is classified by the values of the hexadeci mal nunber (Val ue)

as SNOWRaiah chhdersfon WARK 83 6B4HG¥s the dsy@chiGadast xbitraioe! | Thaors,dahenes
that the 1nage 1's tnhe still picture transmtted pointsequentially fromthe
dat a conver sj.on it.13 1t h [ 0ty p s , el " qt es
that ¢ nev R0 S| pickdrs Rt fo Phg Bridfthel BEE 5% EBHE EnveldSh il T8 PFe
data conversion unit 13 to the printi devjce 5. In the.inmage fqrmmat. i
speci fi H3NSMAS, eachypsyachiogpus Mebﬁ@l, tlﬂgi“éb‘ffé’quaﬁeoﬁﬁgf Py ‘ei"ﬁﬁg‘z Wipe,
as shown in Fig.1Q but also the appellation of the inmage type 28

expr essedcondahexwitht thei respgnse! fier) theytrinting,deyicadd which i s devoid of the
information pertinent to the nunber of pixels, as shown in Fig.ll, in

di stinction Bﬁ)@@iﬂdﬁﬂ | rFheeddty Peorsieavion Onfii ¥3 | $erfdims nhetyprocedsing Xal thef or
printing on the printyl ng device 5 is defined by the imge size x stated in

t he ope . j L dyd 24]
ntho. PABPERITE Lol PR 1aG8F ah B3 IhG phisitaf AR uhBe DRI B Subtky efor
notation is stated,.i of .the d e far i.fi i 001 .SRGB
aw, i Confrminede e REReDasBadnul 3 0 cAd PR BAGE Ll 13 B RhBher o
the printing device 5. If [00] in hex notation is stated i e fsb of the
i mage f dntergongeetiphi tos the m;mt]mxs dexice iS5 wndgispeRtrel Nnﬂl%z:ﬁsﬂq%gﬁwlgf R,
G B, R G B, wor inthe sequence of R, G B, 0; R G B, OQwif (00]
(Type: gBeErating an asyechroabas ipackets160,ainetiisive iof ghe sillopidtire( dath 1y the:
SRGB raw, quadlet) in hex notation is stated in its |sb, respectively. That

Is, if ng)gaﬂ(?%}tﬁé 88tk &1 inféx fbn,Qnﬂﬁtaﬁsﬁﬁttﬁfﬁﬁﬁbmfo@@ubphmaﬁ 180 eotheR so

that R, s transmtted as 'a one-unit yte data. If (01] (neaning:

YCC raw) jS.Stated in the of .the i f ] b Laddi es
that t nerrnE RGeS dondeefagheiesd e FEi s RIb TR 1367 sahlial LV ER!
device 5. If (01] in hex notation is stated in the nmsb of the inmage format
speci f i ey¢le prriod;hynway ofiperformingdine division @Wﬁﬁﬁ information are
transmtted point-sequentially (chunky) as data of the 4:2:2 pixel format,
data of the AVReR ditextly diep]ra‘glin%']mdviagqﬁtmwdaiai, neceseedibytthaS'EB 8| thadns
the lum nance information and the chroma information are transmtted

poi nt-sequentially (chunky) as data of the 4:2:0 pixel format, and data of
the 4:2:2 pixel format is transmtted |ine-sequentially (liner), if [OX] in
hex notati on, 29




where X is an indefinite nunber (Type: YCC 4:2:2 raw pixel), is stated in
the Isb,«if [1X] is stated in |Isb (Type: YC4:2:2 raw line), if (8X is
stated in | sb (Type: YCC4:2:2 raw chunky), or if [9X] is stated in |sb
(Type: YCC4:2: raw line), respectively. If (01] in hex notation (neaning:
YCC raw) is stated in the nsb of the image format specifies and if {XO ~
XC] in hex notation is stated in the I3¥b, such data is transnmtted in which
the pixel ratio is specified (pixel ratio 1.00x 1.00, pixel ratio 1.19x1.00
or pi xewithaut ?eﬁ’foﬁ!ﬂﬁﬂg @B ,protessing oonfyaungite thpdBHE d394 standard by the
(I'nternational Tel econmuni cations Uni on- Radi oconmuni cati on Sector)

BT. 709-1%1e\)i§_i'6h::&e(3}[?<ﬁ£,rl?ﬂtdma tdtbérsidh %@3310@?\%@%@ padtufecdata fyomor

| i ne-sequenti a ransntssion is specified. If | ~. X4] in hex

notation is stated iRy,t l,sb;: i ] i i i

wher eastheqesgsanties i b e aemuutdExint £ b8 Pihe Litifol Sebd OB b €Y ;o
picture is transmtted. If [XO ~ X2] and (X8 ~ XA] are stated in the I|sb,
it indi23tes that data conforming to the I TU-R BT. 601 to 604 is
transmtted. If (X4] and (XC] are stated in the Isb, it indicates that data
conf or mi ng t The kienulltipR BT 14124 8omAb chpahehyortingt pracessing ed sotting d0{ ai n
hex notation (nmeaning: DCF object) is stated in the nsb of the imge fornat
speci f1 a&dledvelﬁ gfé&gfigﬁ%gﬁtp& @UQB,Cfféh?Pﬂﬁalacnasln%& é%ehs&y,laaraﬂ fedidgpichfre

printing ormat prescribed in the digital canera © design

e 1 g BPRLtS R jdogyersigh byt TopRoBhl B 5" Arthg BibEs Bfh.0c

stated in the |sb, 30 it indicates that data to{) transmtted is the
Exi f typwlieating therspeeified ehannsl.dothe MBEG proGesse Qe~he JPEG systemand a
header recordi ng the photographing states or conditions is appended. If the
Isb is (01] '(F]iymmlﬂﬁgl%:(eiHEGsfﬁedavithsﬁﬂmiawre(dammadd np lodxthe luminaticeat es
that the data of the JFIF type is to be transmtted. If the Isb is (02)

(Type: j i88 ahTREE chidifa idn, floMthe MPEGStoeaésds 16hahdéftontil a of
the TI Fﬁfggnelﬁflgﬂfg be %&fg@g@?ghﬁ%’er%as, eif tgy} sb is (OF] (Type: JPEG

1510 bg??fﬁ%ﬂ?ﬁf?%ég‘éﬁﬂ&rfzﬁs?ﬁfiﬁﬁ ?ﬁ%ﬁﬁ%@%%én %‘: h@‘%@%ﬁ@&*?%?ﬁ%?%fﬁ%%‘ to
SF | . . . gl L

Chat { niespted deiae the dpfsmTHertien WIRt L SananHuurok BT GPL 3ent format.

and data of the format specified by the gOO to FK/} stated in~the Isb is

transmi t t ed. Based oh the tentiolsignal framathes@BY 23,48¢ MREGpracessopdé perosmso set

(FE] in hex (meaning: special nmeaning) in the. nsb, to set (00J (type: unit
pl ug deaie&ﬁﬁh%q?s@m?@( ifActbrlantBitnthe MPEG wtanfard hen fire movig, pieviree 5

in the Isb an 0 se 01] (don't care) not specifying the data format, in

R T S e e S

Oract odel 1 e NisCheieadh 13 WS e WIBEC Poerrioroly odifales”) piledié,°
comprised of pixel data, including the luminance information (Y) and chroma
information (Cr, Cb), referred to below as a YCC picture, from respective frames
making up amoving picture. It is noted that the MPEG processor 16 incidentally stores

plural frame-based moving picture data, as an object of decoding, in a memory for

MPEG 17, for use as a work area.



device 5. Fig.l3 shows the transm ssion order of pixel data in

poi nt -sequential (chunky) transm ssion of static imge data wth a pixel
format of YCC 4:2:0 to the printer 31 device 4. Fig.l4 shows the

transm ssion order of pixel data in |ine-sequential (liner) transm ssion of
static image data with a pixel format of YCC 4:2:2 to the printer device 5.
Fig.lS shows the transm ssion order of20pi xel data in |ine-sequenti al

(l'iner) transm ssion of static imge data with a pixel format of YCC. 4:2:0

to the printghe MFEG%)I’@ceédbrEB%%nE?—atEQtWYC‘G are'df%'piﬁél% [ %t

information Y having ‘a pixel nunber i included in a li'ne nunber J.

U has ANaelint Feqt @iy tatloE the RenliaReR itfRrBtioh P HPRERE aﬂnéh% g?' .
value of 1 to M Chi(Lj) jndicates col-or-difference infornation
havi ng & éthrmaﬂeéormq tion Glhésset o 4:2: Z’rfbah]éﬁﬁﬁh that thmehr@n%mfmmaie@nu

used for designating the pixel. of the color-difference infornmation Cb has
a val ueCnfCH is fedued .in the Nofizontall of erticabeirectivarojoredsalfof tin RgRinanaé ue of

1to Min the case of YCC 4:2:2 or a value of 1, 3, 5, ..., N1 in the case
of YCC [ Te ] f a

pi xel nlﬁlrfr%rg?atll @%%gdﬂ?n@m {e:(mr?grr(g1 ldgérﬁ?ﬁﬁsh mﬂr%ﬁ%?@“@ﬁ”%r
deS|gn t he. col or-.di {f efence r. has val ue of
165 59" oo b0y @*atifkfagtwm }%rmamaﬁr- @ﬁag Fediitel 15}@1835%@15@ IR R
the case of Y :2 or a value of 1, ., N1 in the case of YCC
4:2:0. Yerfigal la@esortsﬁe qngt half ﬁﬁﬂ%pmnamqugrmhtlmy | Itrig notad thet,dathke the
total nunber of lines within one screen. 32 In this case, when

poi nt - s&:Qu@pixed| foymag,hthekydd linans rdet/bidof tthe tcheomai infermatéon Cb b ghe static
i mage data 1 ncluded in the asynchronous packet 100 having an image type of

480 4225a4ﬁ}t311ﬁg%€%ﬁéhc§' %tt@of{fZ@%hilEUt%%de@ﬁ g.héetss Ndil &ggm%hgdxﬁo 480

nunmbers 1 roviided in e X-direction an the I ne nunbers

D el - ctfafindRgy K10 B4R Jomb g IR RS G 02 LR bt %Sv%%igéh |
of f set (address of the data conversion sectl on 13 transmts the
T uni narfPIETedradt ﬁwfmlu&;he fosmerastie Iis passibledpsthedMiBEL precsssor 16

information Cbl(L1l) and color-difference information Cr1(L1) with respect
t o the toigeserataab¥CCipichure moé dnlynof the pixeldormabef 4:2.:2 ohd2:0 bubalsqufithe t o
the pixel data up to. the pixel nunber 720 included in the- |ine nunber 1,
the datgixel format of 4:4:4 in which the chroma information is not curtailed. 3
The MPEG processor 16 also performs the encoding processing, conforming
to the MPEG standard, on the moving picture data from the NTSC encoder 18, based
on the control signal representing e.g., the compression ratio from the CPU 23, to
- compress the moving picture data in the temporal and spatial directions, to output the
resulting compressed data to the demultiplexer 14. The MPEG processor 16 performs
the processing of storing ‘plural-frame-based moving picture data for encoding

processing in the memory for MPEG 17.

The NTSC encoder 18 performs encoding processing to formulate moving



v conversion section 13 transmts the |um nance information and
color-difference information of the next |ine nunber 2 and subsequent |ine
nunbers. The data conversion section 13 transmits the pixel data up to the
pi xel nunber 720 included in the |ine nunber 480, thereby conpleting
transm ssion of the static inage data representing one static inmage. Wen
the image type is 480 420 4x3, the datd conversion section 13 transnmits the
| um nance i nformation Y1(L1), |um nance information Y2(L1), |um nance

i nf or mehjcAite Whid-of thRNITS Oeysfsie SwhivhaiEtd digpldged dh adciderl Bpiratldvisibhe

pi xel nunber 1 included in“the 1ine nunber 1 subsequent to the address

of f set S e . . 1 =i

't or medIRE oot Rl BichtE st BERAT i (R MPRO! Skl 386 o qutput
information Y3(L1) and | um hapge 33 information Y4(L1) included in the
pi xel dﬂleafeélfltmﬁé}iﬁi‘)@cﬁlthﬁﬁﬁlﬁé@FSl% dg¥icelown in Fig.17. Then, the data
conversion section 13 transmts the pixel data up to the pixel nunber 720
i ncl uded i n The display rcontmiletd®, petfermbyhe prgdessinggoft disphayiisgitbe movinge
static imge data representing one static inage. Wen |ine-sequentially

transm bidiiig daif obitit } ; ggggﬂeﬁaﬁk;atﬁmim@ i@ dera 8o thede Ry istSR déeited3

included 1n the async packet 100, the data conversion section 13

transm t.he., | um, napce i nfo ti . ] | ' 1),
| manth BiAFisplan? g ay EoftrSRk 28 icidepiatly HERE Sald it PRLb g )
informatjon Y720(L1) with respect to the line nunber 1 subsequent to the
addr essdisplayememiyrdhs of fset), and then transmits the col or-difference
informati on Cbl(L1), color-difference information Cr1(L1), ...,
col or - di f f er Specifichliy el displayi@mttdl)er dfdperfoums thef pracessing of providing a
i nformati on~Cr720(L1) with respect to the |ine nunber |, as shown in
Fig.l8. Pﬂé’i\% si%@q09@§%§$Wﬁh$m“bZ%80 fxel$ of 'tABNTSE sYMemu6t 11920

[

i nfornmati on and col or - ference ihfornmation of the |ine nunber 2 and
subsequgnt. | ine numher I ' O qdEf J.nf iqn

& 7901 BatzthATpRETY, Tosd0tic iR SRS Bligh ekl ESHRC G ehD depBRAME" |
static image data, Wyen, |ine-sequentially t ,ar‘isnﬁi‘tt' nq #?he static inzgageb
data haoh e televisiendcyipsd a6 auetureoizeteridistiaon the Teled sion denics i

packet 100, the data conversion section 13 first transmts the |um nance

i nf or materms ofiy frajnet constituting owving picturd datayiszonit) lofgemeeatingenerpizadr 1,
the transmts the lum nance information Y1(L2) to | um nance information
Y720{ L2j§ataf th@alisplag cuitbsiler219 pedfdriimntiier provessingt S oatputting e dicEbitr ence
information Cbl(L1); color-difference information Cr1(L1) to

col ordi e i r gt 1) | gt di j j

& 710( L togfaRn' PIECHR a1 BAREL rhlwbich Bl ShinpFB aSal iy TR0 O the,
line nupber 1 and t | 1 ne _nunbe as,.shqwn i n.Fi o n.,.4 e t a
conver s{BRINGDCE ﬂ%‘ai] g’ Fh%ﬂmﬁﬂ@ai%‘éf ?@Wﬁggﬂaﬂ%}aﬂ%@dﬁ I@ﬁa 4:2%of e
color-difference information of the Iine nunber 3 and subsequent |ine
nunber sinfaratipanwitht thet pixet doomatiiin rwhichc the samphiag; Heqesa rallg of Bed
colordi fference information Cr719(L479), thereby conpleting transm ssion of
t he stahiminamessighal ., chrempsigmatsCnand thet ehromacsigials @bnig seitotd2: (ato thiei ng
control programon the printing device Sis explained by referring to the

fI owchagdie@ikidi devie 4.

The display controller 19 may be used not only in case the above-described
system of outputting to the television device 4 is used, but also in case a picture of the

image type, in which the picture size (pixel x, pixel_y), the scanning system



In Fig.20, the data input -unit 31 of the printing device 5 at step _
STl-:is-- fed fromthe data conversion unit 13 with a packet generated in
accordance with the | EEE 1394 standard. The data input unit 31 performs the
processing in the transaction layer; link layer and in the physical |ayer,

I n accordance with the | EEE 1394 standard, to extract the still picture
data which is the YCC picture made up2f the |lum nance information Y and
the chroma information Cr and Cb. At the next step ST2, the CPU 35 perforns

screen GHEplaos/proErEive) | Npigl | il ﬁlﬁeﬂ'fg%abgge&g%{ﬁgg%gkkg © raggs °en

of the television devic next“'step 2P .
rasteri the still picture data scre at step at js, e
cPU 35 QRIS alo) e 15ER Sy ARG IPIRECs iz arg) delhed, dace bt o
dot formfor transferrln the data to the prlnt 35 engine 33. At the next
step STRroduged chuFig 7psueoamimege syprinwhidvthe pixel onispr2t pisisghopitéle
still picture data rastered at the above step ST3. ~ That is, the CPU 35

per f or rfortiaispt:Qc2aisd the sefectuspetnatiolie1610, fifenticd 726 892t TexG i is'no?éd:t ure
within a range specified by the user. At the next step STS, the CPU 35

dj ust 4l I b

above ?P&Eﬂ‘se"%ﬁﬁ‘yp%‘%‘?*éﬂélﬁ Il NS S fbd ﬁgiiﬁ‘?% fZ?M@E\%ﬁ% ue).
- Th I ressi o el.,. va th the color s eS|gna e
ntene RO 8K a8imag ag?ﬂienelgatak-‘fieﬁ”rmca@t sstomused i UsiAcpide
designated by RGB . , is, descrl bed as follows. , a Y~-601YCC = 0.299*R RGB +
0. 587*Gomexat9 aipictue RES76; 480 14cEand AiHcr: RES22_¥26 AN imagel9peR RGB
- 0.419*G RGB - 0.081*B' RGB Ch~601YCC = 0.564*(B R&B - Y~601YCC) -

-0. 169*6ftBGi’ALQFBB§e*ﬂtﬁ@t1¢n®yﬁlﬁh§B)ESym1As an 8-bit value, these can be

expressed as fol
On user actuation of e.g., an actuating button provided on the STB 3, the
- .operating input unit 21 generates an operating input signal to output the generated-

signal to the CPU 23.- Specifically, the operating input unit 21 transiently halts the
moving picture displayed by the user on the television device 4 to generate an .
operating input signal for printing a still picture by the printing device 5. - =~

Based on e.g., an operating input signal from the operating input unit 21, the
CPU 23 generates a control signal for controlling the above-mentioned various parts
making up the STB 3.

When the picture signals received e.g., over the antenna 2 are to be displayed
on the television device 4, the CPU 23 outputs control signals to the demodulator 11,
descrambler 12, data conversion unit 13, demultiplexer 14 and to the MPEG processor

16 to manage control to demodulate and decrypt moving picture data, perform channel

sorting processing on and to decode the moving picture data in accordance with the



Y~601YCC 8blt = (219.0*Y 60l YCC) + 16.0 Cb' 601YCC Shit = (224.0*Cb' 60l YCO)
+ 128.0 Cr*601YCC Shit = (224.0*Cr' 60l YCC) + 128.0 This 8-bit value is
transmtted as image data fromthe STB 3 to the printer device 5, 36 and
the 8-bit YCC value is converted to RGB at step STS. The rel ational
expression of a pixel value with the color space designated in the Y (ITUR
BT. 709-2) format and a pixel value witB the col or space designated by RGB

i s described as follows. Y~709YCC = 0.2126*R RGB + 0.7152*G RGB +

0. 0722*FIPE® sfandaed.YCC = 0. 5389*(B' RGB - Y~709YCC) Cr' 709YCC =

0: 6350*(R RGB - Y 709YCC) As an 8-bit value, these can be expressed as

co xy 7 ¥ bt =
(224, 0 b 7oRVOE A5 S Plotlde, ARt é%v&%%léﬁg%%sﬁas’fgoe i <
8-bit va s, tran ed as jmage data fromthe STB 3 to the |nter
devi ce tglev&ﬁan[q%mg: %Fﬁ’ th?:@W’&‘ltW(g‘ P%%‘S\')‘éi ﬁ@ﬂ’ the erezating dapay 1,mret he
next step ST6; the CPU 35 converts the col or-adjusted picture data of R G
and B itothe eaptprast, ithe GRY @Bgarferatgsicontralsighalsstocdend lih the frantebaskal $tiild
proportions of the cyan, nmagenta and yellow in each dot. The CPU 35 then

per f or nEicAirk data NGtoddd $h QRe Jisplahamematy 20 P tifiet he
dltherer% printi ng gata to Stahe pra?ﬁ? {anng?ne 33a§g§}gr @@tﬁg ?aftmg ggéﬁ%e 33

to perfidmhfhs MpnSigAC 5 'thY pRitufl AUy 5.

If an operating input signal for printing a picture generating the still picture data

by the printing device 5 is input, the CPU 23 controls the demultiplexer 14 and the

- data conversion unit 13 to output the YCC picture, made up of the luminance
information Y and the chroma information Cr, Cb, and which is the frame-based still. .

. picture data stored in the picture memory 15, to the printing device 5 through the data .+~ -
conversion unit 13, which is an interfacing circuit conforming to the IEEE 1394
standard.

If still picture data is to be transmitted to the printing device 5, under control
by the CPU 23, the data conversion unit 13 transmits, next to the subunit ID shown in
Fig.5, the asynchronous packet 100, having stored therein a capture command as later
explained with reference to Fig.8, to transmit a capture command for receiving the still
picture data to the printing device 5.

Next, the printing device 5 is explained.

Referring to Fig.3, the printing device 5 includes a data input unit 31 for

inputting still picture data from the printing device 5,a ROM (read-only memory) 32,



pi cture on the support. In the picture printing system1l, configured as

di stussed above, the processing 37 of the CPU 23 in printing picture data
received at the STB 3 by the printing device 5 is explained with reference
to Figs.21 and 22. In the flowhart shown in Fig.22, the CPU 23 of the STB
3is fed at step ST11 with an operating input signal of freezing the noving
pi cture displayed on the television de¥ice 4, by the user acting on the
operating button provided on the STB 3. The CPU 23 is responsive thereto to
cont r ol having dtcapd thereimthegirimting] Sontoolyatogramea point pnginerds foSbriming ¢n 21) of
the nmoving picture data fromthe NTSC encoder 18 to the tel evision device 4

to de ottt @ RAR 34 hhd Rl CPUI 35 86y é&ﬁrdlﬁhgyagfgpg ch%&feﬁ&s If, at the

next step SI12, the operating input signa e frame-based

still picturg.d . froze t.the abov tep ST11.and. denonstrat.ed on the
t el evi Ei on d'g’(}? @é‘%d,"PPg“Bﬂiﬂt‘%W@‘Bﬁ‘%ﬁ‘ﬁ?ﬁa‘aS‘Ptﬁf%ﬁ"}%‘fﬁvﬁt COPHYIYBGiCR>5, is
fed to the CPU 3.5 fromthe operating jnput unit 21, the CPU 25 controls
the di dp1thy I (1dMestandardvends raspoasiysrtols condrol iségned nfiomi theeCPU 34, t o

read-in the franme-based still picture data stored in the display nenory 20

in t he perfannssigraiprocdssingbofopeaiing tethe TEBEPLS Bbstaadaidaestilhgichire! data
pi cture data, made up of the lum nance information Y and the chroma

i nfor ' i | ' ext step ST13, the
U 3?953(%6%2dt in E}ﬁ;,{t d8VachiGHlotlsSpdEREP1 00 From the Plgg? k) P

( ( a‘conversign unit 13 to es I'sh the
wth the eeiGIlE e e mentinfl ietofths Blodiinngiin KismiagosTaen for
establishing the interconnection fromthe CPU 35, the data conversion unit
13 gemle\tﬂégaxé@rcammh@l phasical laysr.cyndsgtsepinlius sranggenienh conforetingito thed t he
data | r}%l]JEtE 1394 standard. This permits the data input unit 31 to output still picture data
- .comprehended in the asynchronous packet 100 to the. CPU 35.
-~ The data. inputunit:31 also performs the setting for. interconnection for:.
transmitting/receiving the asynchronous packet 100 between it and the printing device
5, with the data conversion unit 13 of the STB 3, such as when the data input unit 31
is mechanically coupled to the STB 3 over e.g., an optical cable.
The printv engine 33 is made up of a printing support holding/driving
mechanism, a printer head, a printer head driving mechanism and so forth, and prints
a still picture on the support, under control by the CPU 35,
The CPU 35 generates a control signal for controlling the data input unit 31 and
the print engine 33. At this time, the CPU 35 operates in accordance with a printing
control program stored in the ROM 32, while controlling the contents of the RAM 34,

using the RAM 34 as a working area.



38 unit 31. At this tinme, the data input unit 31 of the printing device 5
sends a 'command packet (S2), having stored therein the information

i ndicating the source plug, to the data conversion unit 13. The data i nput
unit 31 of the printing device Stransmts to the data conversion unit 13 a
command packet (S2), having stored therein the information indicating the
destination plug for nmaking asynchrond¥s connection on recognition of the

i nformation indicating the source plug, to the data conversion unit 13.

This al | ows Referriagdo FomBetheicaptursicomiband) geaerded bg thd@atatoay siioPinit
I ndicating the destination plug of the data input unit 31 of the printing

el OB A RS, KU SGFORAE S,

i nformation indicati ng a conversi on un

the STB 3. t he nhext ste T1 t he U 23 denmands the pr.inting, device 5
of “the pri ntin SEPER coRiGRad BACKata SEBIUTP SRIUIAM) PSSR Kebain BYX
printing sheets in printing the still picture. At the next step ST15, the
CPU 23 njatien) is storeddsran apqoidex eperatioareddedhe Next sthe subfumtion informatiort o
output the still picture data to the printing device 5 for printing thereby

t o geneissfozedasitticd t],(tﬁ&)so@mﬁbﬂmmygi&nf&maidﬂ sottdel Hﬁlﬁuﬁ@ttz gy ored
in the picture nenory 1 o transmt the data packet to th& printT 8 devi ce

Che | nf e DR RO MARRRANEE fokfie Ml 90 ArRdOHa Syn et dld hol”

per 1 or i) TR R Al iBIAWeR heet B0, 1otiabicli B sHurGg bluBindeaion t o

print the picture jindicated by the still 39 picture data in accordance
with t Hsowisecphugdispytprad as thé operand [, the statusainfonmationdsstored as the
transmtting/receiving the asynchronous packet 100 between the STB 3 and

the prioperavgd [Blyand tie destination plig informatiof (dexti pRig) i Stofed a¥ thepePdridt | ng.
data (still picture data) is now explained with reférence to Fig.23.

(oL, B i, ESss B Dot Bk 9057 B gl 1
operands [5] to [16], data size information. [data_size] is stored as the operands [17]
to [20], the image size information [image_size_x] is stored as the operands [21] to
[22], the image size information [image_size_y] is stored as the operands [23] to [24], .
the image format information (image_format_specifier) is stored as the operands [25]
to [26], the operands [27] to [29] are reserved, the picture number information
(next_pic) specifying the picture umber for printing is stored as the operand [30] and
the page number information (next_page) specifying the page number for printing is
stored as-the operands [31] to [32]. In this picture printing system 1, the job means
processing contents throughout the data transmission processing and printing

processing and is comprised of at least one page. The page is comprehended in the job

and indicates a processing unit performed on a sole printing medium, such as a



(SUBUNIT INFO for inquiring into the information on e.g., the state of the
subunit (data input unit 31) on the printing device 5, to receive a
response packet Rl thereto. Before starting the data transm ssion
processing, the data conversion unit 13 indicates to the printing device 5
that there is aj ob of transmtting a conmand packet (JOB QUEUE) C2 to
print a still picture. The data converXii on unit 13 receives a correspondi ng
response packet R2. The data conversion unit 13 transmits to the printing
devi ce priatingBhesidpodekfitd 68.thé psts.i The PAgéis QRRPHASEPHS AEsst 'oﬂégﬁgb' THe t he
settings for printing processing, such as sort or size of the prirnting

poc (1 R thfkafh bloesfihl i bufibicien e I f DRGSR 36 bolliniafs
[ unit 13 [ di ket R2. The dat
Conver TR eACH Ba8ESPes Pl fof DRESACIAIES A BGoGsPP Mt PRrfarmies oendar a

input unit 31. That is, the STB 3 transmts to the data input unit 31 a
commandpishukgrattesn chmprelemted iac ptinting me¢diemALLOCATE command packet C5,
and receives a correspondi ng response packet R5. 40 The data conversion

uni t 13 tranRgfdrfing $6"FRNY, %‘ék@ﬁbﬁ%ctiBﬁViiﬁ%rﬁia?iE)?d (Shsustfof) Midy AGE

command for transmtting/Teceiving a data packet etting a plug for

recei vi i Rht | ata.for printi.ag in the

or i nt 1 reafc AR P AR BRI RREDIE B BL DT AR Bl indtsiBka {Fosstorne
data copversion ynit 13 transnits a conmand packet g, inclusive of a

capt ur ethédﬁ‘iﬁﬂﬁatr‘%ﬁéﬁquﬁ b2 bex pptationAnd tsrmed “restere/a infermpation i ng
data by storing RECEIVE in the subfunction. It is noted that the

i nf or meeiprasseddiyc@3 imbex netas mur arad feirmgddabond, thatinforarat pnséxpresseidtbyl®
(source_plug) is stored in the command packet C6. The data input unit 31 is
respon-sﬂnv}gb,gﬁ@thﬁbﬁatnqtbflﬂegnfggt stthée data conversion unit 13 a response

packet R6 having stored thereimthe INTERIMindicating that the result
cannot be r et Nifta! SBIRALALA' ¥nit 13 sets the subfunction to [01 (receive)], [02
~ ~(restore)], [03 (abort)] and to [04 (get_status)] when demanding the printing device
5 to receive printing data, when causing the printing device 5 to re-start transmission
- of printing data, when notifying the printing device 5 to discontinue the transmission
of printing data and when inquiring the printing device 5 as to the state of acquisition
of the printing data, respectively. If the subfunction is other than 01, 02, 03 or 04 in
hex notation (other values), the subfunction is Reserved.
The source subunit type information [source_subunit_type] is the information
specifying the type of the subunit to which the STB 3 transmits the asynchronous
packet 100, the source subunit ID information [source_subunit_ID] is an ID of the

subunit transmitting the asynchronous packet 100, the source plug information

(source_plug) is the plug number of the subunit to which the asynchronous packet 100



The data input unit 31 then transmts to the data conversion unit 13 a
packet S1 inclusive of the information -of setting oAPR (out put
Asynchronous Port register) indicating a port by which to transmt printing
data asynchronously fromthe data conversion unit 13. In the packet Sl is
stored the information (dest_plug) indicating the destination plug of the
data input unit 31. The data conversi @V unit 13 recogni zes the destination
plug of the data input unit 31. The data conversion unit 13 then returns a

dat a_paiskeinsfifittet pthenrgceptivieside phugidfoRnafibh &ﬁ_%&l?g)g%gﬁfgnﬂ%ﬁef S unit

31. The data conversion unit 13" divides the prin to pre-set data
Si zes t nﬁiﬂ@ : enthe transm ssion of

entire ééﬁdl’ p?%%v&i?%ﬂf a Sgﬂgf(l)%en[s&ﬁ? g’ggﬁ%tﬁ(%))soéw&tjﬁg Ig’edpii"fm%l%@{vﬂx_kq‘bﬁﬁﬁni t
13 transm to.the data i t uni.t 31 the command packet S3 conprehending
t he inf’SPH\;[ﬁ %ﬁhﬁmv%émg G@ﬁmﬁmmmem@aﬂmym;tbndmm infpemationr ) of
a flow control register of the source plug: The data input unit 31 then

t r ansni fdeta_siza)ds tha amount of datartransimitted feomeahe STR: 3nadke priifing ddigas i ng
acceptance of a command packet C6 conprehendi ng a capture conmand. The data

conver swhen Wriitidd al Sill 38088 ovetHe sfiftife (R Vi8S thd i C7
conpr ehendi lr?g a TACH g?)mmnd spez?flg?lﬁ% ‘{*&%?g%ﬂﬁ@é@?%%ﬁ%@n
printi i & j agket,.R7 fromthe,data,input unit
51, "R S8 el 8 (he ifhntR: BEbpRaR U fhe DR iR o Rpeatinesio the thage " |
corrprehtendigg a.ggLE%SﬁE(r:omnd, .t&the, data input unit 31, to receive .a
r esponsePHSARWN 1Ra"18. /y HiCHYAgS SiZetRtormation(dmage ssise. Y)ris thermmberofipizelsni t s
to the data input unit 31 a command packet C9 (JOB QUEUE) indicating the
end of intbe yedjzection, spuespondiggdo Hubinmdgetyipe] amdtie inidgde fopmat iifermatisecei ve
a corresponding reference picture R9. Referring to Figs.24 and 25, the
pr ocess(imggoyfdriifat Speciar)dstthe dppellatibfl SEWHE fmage type. The Reserved is
constituted by an optional number of bits and is provided to render the number of bits
- of the entire capture command equal to a multiple of 4: ‘By providing this Reserved, .

the resulting number of bits is convenient for the data unit in transmitting the packet

-conforming to the IEEE 1394 standard.

In the image_format_specifier, the image type appellation is classified by the
values of the hexadecimal number (Value) as shown in Fig.10, where “chunky” in the
image type appellation denotes that the image is the still picture transmitted point-
sequentially from the data conversion unit 13 to the printing device 5, whereas “liner”
denotes that the image is the still picture transmitted line-sequentially from the data

“conversion unit 13 to the printing device 5.
Inthe image_format_specifier, there may be stored not only the appellation of

the image type, as shown in Fig.10, but also the appellation of the image type



5 in case bus resetting has occurred during transm ssion of printing data
wheh an asynchronous packet 100 is transmtted/recei ved between the STB 3
and the printing device 5 to print the printing data on the printing device
5, is explained. Referring to Fig.24, the data conversion unit 13 sends to
the data input unit 31 a conmmand packet Cl inquiring into the information
as to the status of the subunit 42 (@8ata input unit 31) provided on the
printing device 5, and receives a correspondi ng response packet Rl11l. Before

st ar ti nekprbsseldin ek HbtMIGE 0t & subRAleE) and Whieh 3¢ 88vAiRidf tASinteRHatien
command packet (JOB QUEUE) to the printing device 5 to indicate that a

packet Re e R, AtBe B b¥sRSias ?‘Wﬁfh‘?@%?@c%ﬁ‘ﬁﬁfﬁ8ﬁﬁﬁ i;hé?'ﬁié\??& 5

i f i ' I ngs
For _pri PP RGP T s sk sebers I8 Prottig on (o pHpHnBIdaice Ads <
printing quality, printing color (nonochromatic/color) or printing

posi ti ingchbyfthedhiagg_size_prstated iy thy opbmngsi[2l ] by [22)and iﬁa%él'_hﬁzd_gt a
conversion unit 13 receives a correspondi ng response packet R13. The data

conver &4 [ : of Infnd A Al M ale wl a to the data
bt ohmedifldpeteandsiz] fo PABIK e capflie FoihBfd Bhof iSO 1 NS, 93

Focer ves o SSpmmelRn 7 BREEC HelCioRehudn”idnaled Inc IS eReboATume 13
Set U1 ngmREel T HHPAGEEr (mAgniagiARGIR bt SHEHen Lba g Epasiaup Ricoae o 1 o1
print! ndgat: }/s ttohbee tFl?;IilSr;;[liittr]e% tg%/é Ic)rein;:)intg%esgcfee;.tlf [00] in hex notation is stated in the
msb of the image_format_specifier, then RGB data is transmitted in the sequence of
~R,G, B, R, G, B, - orin the sequence of R, G, B, 0, R, G, B, 0, if [00] (Type: sRGB
raw) in hex notation is stated in its Isb or if [01] (Type: SRGB raw, quadlet) in hex |
notation is stated in its Isb, respectively. That is, if [00] is stated in the msb, O data is
transmitted between B and R so that R, G, B, O is transmitted as a one-unit 4-byte data. -
If [01] (meaning: YCC raw) is stated in the msb of the image_format_specifier,
it indicates that the picture data is to be transmitted as YCC data to the printing device
-5. If [01] in hex notation is stated in the msb of the image format_specifier, the
" luminance information and the chroma information are transmitted point-sequentially
(chunky) as data of the 4:2:2 pixel format, data of the 4:2:2 pixel format is transmitted
line-sequentially (liner), the luminance information and the chroma information are

transmitted point-sequentially (chunky) as data of the 4:2:0 pixel format, and data of

the 4:2:2 pixel format is transmitted line-sequentially (liner), if [0X] in hex notation,



transm ssion/reception of data packets, and receives a correspondi ng
response' packet- R14. The data conversion unit 13 sets the subfunction to
RECEI'VE to transmit a 43 command packet C16 conprehending the capture
command requesting reception of printing data. The data input unit 31 is
responsi ve thereto to transmt to the data conversion unit 13 a response
packet R16 having stored therein the I29TERIM i ndicating that the result
cannot be returned imediately. The data input unit 31 then transmts to

the dataheanCissiomddfinite bindbaratigle; TOCUTBIBMPHGI) lecta iR 0P, A

setting oAPR (out put Asynchronous Port register) IndiCating a por

The. uat BXbibsAd T K8, Ry We?@@%%;%@gﬁ{rﬁg? E;@ﬁfﬁigfaqgﬁiftﬁ“ saa;%hlf
' ' [ ' , t t . urre a
Do T s SEGS Tewituing o 148K Shostatat iiRglsbnETybere YCGRZ: crvellipah kot

S12 is being transnmtted fromthe STB 3 to the printing device 5. This
dest r uctespedtivalpnmand packet C16 in the data input unit 31 of the printing
device 5. If bus resetting occurs at step ST21, a command packet C17,

conpr ehendi ng FOIqOiHTRBS ASBE; &gﬂ-:WcrmﬁAﬁ?ﬁ_ﬂéhﬁl@mcgfqggus

connection establ'i shed using the above-nenti conmand an

L SRS BPRR 2 KCTHAS O 8Ra e Fl,
e St e i il e b SR b

resetting to restore the interconnection. The data conversion unit 13 then
t r ansni t.39%1 Shorgridelratiodt 8B4B 00), the color space is specified (ITU-R (International

- Telecommunications Union-Radiocommunication Sector) BT.709-2, ITU-R BT.601-4
- or ITU-R BT.1203), point-sequential (chunky) or line-sequential (liner) transmission
is specified. If [XO0 ~. X4] in hex notation is stated in the Isb, the interlaced picture is
transmitted, whereas, if [X8 ~ XC] in hex notation is stated in the Isb, the progressive
picture is transmitted. If [X0 ~ X2] and [X8 ~ XA] are stated in the Isb, it indicates
- that data conforming to the ITU-R BT. 601 to 604 is transmitted. If [ X4] and [XC] are
stated in the Isb, it indicates that data conforming to the ITU-R BT. 1203 (PAL
system) is transmitted.

If [10] in hex notation (meaning: DCF object) is stated in the msb of the
image_format_specifier, it indicates that picture data is to be transmitted to the
printing device 5 in a format prescribed in the digital camera (DCF: design rule for
camera format). If [10] in hex notation is stated in the msb of the

image_format_specifier, and [00] (Type: Exif 2.1) in hex notation is stated in the Isb,



44 conprehending a capture command havi ng the subfunction set to Get
status, as'shown in Fig.25, to the data input unit 31. That is, the data
conversion unit 13 queries the data input unit 31 as to the reception state
i mredi ately before the occurrence of the bus resetting at step ST21. At
this tinme, the data conversion unit 13 inquires into e.g., the information
pertinent to the data position deriveddGromthe data transm ssion size in
the asynchronous connection, the information pertinent to the pages of the
printinY indicatesthatvdaiably bééranatritted isitheBxif Bipeadstal b Gvhieh thei pichite
picture information indicating the picture in the page. Specifically, the

and e onIrhende et pATR AR kAR PR ERube RUIR BT 51

i rmedi a . cc e .0 bus [ .al .step ST21;.
and al ceoudiBEs & GrdheBe” If R ERF 1ot PvRe 1P CBEGDe afteapipigbrmannt a1
subsequent taq ;ﬂr;ia bus resetting. The data input unit 31 is responsive to
recept i Bnh&¥, 1t Hdicyasthal thaclata ofthe JBIE tepegis torhe transmisfeids et If thi Ishtis ng
the data position received next based on the data size received before the

occur r eftl2d (BypeHEIR¢tag énmit ifile foimat) pin 1553 3t indh@itethiat BROath BF iuf@’gim the

page nunber of the printing data recélved next and the next pic 1 ndicating

page | fting dat. d rie C_pi ¢ I'ndi ¢
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conver sji L on.{eceptign of the response packet R18, refers to the
next oféogig?g g %ﬁ%‘&iﬁﬁ%‘é’éﬁr lfw%ll??ge§ @’éﬁB}é‘g%&@%@tmﬁé{aI{Smlﬂgé tpyfeuinting dat a
positio f the printing data initially transmtted after re-initiation of
t he dat@Vvicy lilrtﬁ‘?&?rﬁﬁ H§yadperation, to recogni ze the page number and the
pi cture nunber referenced next. It is noted that the data conversion unit

13 recogni zelf [B0i tot 8R} inldtex, iscstatedsiotit ngsbt of the image mwm?rsgﬁem&hq

pi cture nunber obtained on subtracting "1" fromthe page nurbér and’tLe

pi Ctur dndieabe PR ddigds td'bs ManShiffte AR AAahOPWREY altiéeAIRRERSAREY | 1

t he response packet R18, as being printing data to ransm In

the co ) 1 [t e r i he ta,conversion unit 13 to the
data i wgﬂﬂ?{@@agége#ﬁﬁm f}beg@)éi]@%agﬁ lﬂ%beﬁ?ﬂéﬁstﬁﬂsc”éﬂteﬂr om the data -
input unit 31 ho.the data conversion unit 13, the data shown in Table 1:
(Table 1) cadptt Pén@gﬁméﬂgm(tgme%@% ifsip adsqrpessilete 40 seb [ binchex (meaning;
(0] 00104204091042040perands [ 1] ~ (4] FFAOFFOOFFAO00OOoperands [5] -~

[ 8] Luuspeislmsaning oivethemisb, @) sqtqwmqwuuwugmmigmanaa@] omthe .

[ 16] 00000000000000000perands [17] ~ [ 20] FFFFFFFFSSSSSSSSoper ands [21] ~

24 ] FFISTBF ahdRRE € tiePintia ide?$ i e 1sB E -
E32] OOFFFFFFOONNPPPP ‘?’he agol\}g g]éiﬁfé& 1§¥1£prese%@?ﬁﬁhs?mg@%%ﬁggﬁ%tr ed in

the re i 1 6: 1 R . i i Ss.hoted that the uppernost
0% of “PRay o ESiaRl formet i isHEE 0N Rich IBe abbyt BV EXaebBiat o ¢ ho nex:
"0" is the e, the next .,"10" is.the suQunit type and subfunction ID, the
next "42" i?lﬁtrmﬁ@qwl?ﬁ%&rﬁéﬂ% Hﬁﬁg%a@a@ém%ﬁhoyﬁdntmsﬂ@ﬂp 194" is a
subfunction (operand [0]) indicating get status. In conparison to the
command pacHdg.-181showstdedrgnsmission opderosf pinel daia;impsmtmqhentiﬂl(&hhﬁk%)ﬂe CTS
simlar to the above-nentioned command packet C18, the next "9" is the

r esponsmnsyrissiondifcaiatio gniage duts spithncpixe! foiRacoMMeand. 4.0 taeHe prikfer

i ndi cates the subunit type and the subfunction ID, the next "42""is the
opcodedeyviieesi fying the capture command and the next "04" is the
subfunction (operand [0]) specifying the get status.

Fig.13 shows the transmission order of pixel data in point-sequential (chunky)

transmission of static image data with a pixel format of YCC 4:2:0 to the printer



Wth the status of the operand [3] of the capture conmand C18 being:"FF",.
the ~: data input unit 31 sets the status of the operand [3] of the
response packet R18 to [00J, as shown in Fig.26, to notify the status of
the printing device 5 subsequent to the occurrence of the bus resetting to
the data conversion unit 13. Wth the next offset in the data size of the
operands [17] to [20] of the capture 8ammand Cl18 bei ng "FFFFFFFF", the data
input unit 31 sets the operands (17] to [20] of the response packet R18 to
" SSSSSHeVicd 4. advi se the data conversion unit 13 of the data size received
by the conmmand packet C18 as the next offset. Wth the next_pic stated as

"FF" in the r . Of t ommand C18 being.stated
a5 [FF) and MPer FPOvhane téhsistioR ofddt SaRKET Safei Therasaintol ks uni
31 seti t he .operan %30], of the resﬁons_e packet R18 to "NN' to notify 47
t he ne}faNSAUSYIgn 9l staticdgagectataduithia pixed fosmrt of YECE 4842 dpribetpryntorf or e
the occurrence of the bus resetting, while setting the operands (B1] to
®B2] tdlevie®" to notify the next page (page) conprehended in the packet
received directly before the occurrence of the bus resetting. The data

conver si on (Figt1513hows 'the RPAENYi8sioR 6RIEERIf PikeP atd ﬁﬁlé%gﬁ?{lﬁ@ihgﬁeg 8

fromthe data input unit 31 to transmt to ata 1 nput mmand

packet o € i re..conmand 4 nwhi subfunction is set
o oot anfgRn S AaiEathet Wit Gie 3P ormal of YEr4 248 ad6s mbmeer o1 on
unit 13 restores only the subfunction in order to advise the data input
unit 3fe¥iChe fact that the conmand is the same as the above-menti oned
command packet pertinent to the capture. That is, the data conversion unit
13 anal yzes InhBigséshtmds, féickp indicates lumiegriezmformation ¥ haring!al pixeiat a
(page, picture) to transmt on re-initiation of the data transm ssion
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transmtting the printing data froma packet next to e pac
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~transm ts .to the data, _conversion it 13 a response packet obtained on
“stori nGUPRET| I \'\Wiw?‘?gf‘é 'g?SJI‘HFuﬂgﬁi 49 th l([eid)nfaﬁwapﬁscl@’elorsllﬁfemmm in--

Fig.28., In the command packet Cl19 and the response packet R19 are stored

dat a i iefiozanation Gb haeings pizel mymbebi inchidedinkllinejumber)8 The pixel number

-1 used for designating the pixel of the color-difference information Cb has a value of
1,3,5,...,N-1, and the line number j has an integer value of 1 to M in the case of YCC
4:2:2 oravalueof 1, 3, 5, ..., N-1 in the case of YCC 4:2:0. Cri(Lj) indicates color-
difference information Cr having a pixel number i included in a line number j. The
pixel number i used for designating the pixel of the color-difference information Cr
has a value of 1, 3, 5, ..., N-1, and the line number j has an integer value of 1 to M in
the case of YCC 4:2:2 or a value of 1, 3, 5, ..., N-1 in the case of YCC 4:2:0. N
indicates the total number of pixels in one line. M indicates the total number of lines

within one screen.



#7 i nput - uFRRVession a%?tamb

capture command (restore)response (interimresponse (accepted) CTS~operand
[ 0] ©001042020F104202091042020perands [1] ~

[ 4] AAACFFOOFFAOFFOOFFAO000Qoperands [S] ~

[ 8] VUUUUUUUUUUUUUUUUUUUUUUUoper ands (9] ~

( 12] VUUUUUUUUUUUUUUUUUUUUUUUoper ands [ 13] ~

(16] 0000000000000000000000000per ands [3R7] ~
[20]SSSSSSSSSSSSSSSSSSSSSSSSOperands (21] ~ [24] XXXXYYYYXXXXYYYYX;

XXXYYYYoper ahfihid gk, wh[zﬁg ueniall: ﬁ@ﬂﬁﬁk?}ﬂtﬁﬁ&ﬁﬁmi’gdﬁdie Affer device
(32] OOFFFFFFOOFFFFFF~ OONNPPPP Ref err i ng to Table 2, ,the data conversion

t 13 eC19
{0 son SIS RS AN oS Ol S
t Th t 13 t.h I
as- osel 4802 RcshoRim i il ARG donptec ey Pirspendd Bsduuels Rustiees dhe
operands [17] to [20] to advise the data input unit 31 of the size of the

printi nip 220 providedrinthed-direetion end the {inegiuhbersal to 48@psavisieddn, thedyi-1 e
stating [ XXXX (inmage size x)] in the operands [21] to (22] to advise the

dat a i ng@itectioh,ithe Yaff coiiRrsioa%etfioh 18 ti&xfétm@s:ﬁfe%xelf ddthas Rhewaria Flgdtsz at ed
by the printing data to be transmtted following the re-starting of the

data transmi c er [ YYYY
(mage o zo SPFaRisRlifc SaBsRHenl 00t AuRRO oS (HRlest oD ThE Bl Ly
31 of the size in the_Y-diregtion of, the |cture| nting
data  QONVesSioA SeFtipR ilrgtrtaealmf@th%mm@apﬁ% nfgrrgption Qfﬂéﬁi} ?tmﬁaagﬁ iﬂ

transm ssi on processing. The data conversion unit 13 also states [II1]

(i mage éaloraliffepmcefinfarjnation Chi(lapemdrador-diference ddormationl (rgl Hheithat a
input unit 31 of the data format of the printing data to be transmtted

fol I ow MPE&Qo&Be piad] &1 iftfudtd i theaiiifiben1 PThERSSIb 8 qudiiaodRé a
input unit 31 then transmts to the data conversion unit 13 a packet S13,

| th A f
the darBrEY gt e 3xEE mubbet A e A pacéitﬁ%tsf %ﬁt@d%ttég ’
conversion unjit 13 is r onsi ve he, packet S 13,to tran o the data

A5 Banami she, luigindacy dntarmatiam apfl Pt

next to the data received by the data input unit 31 inmredi ately before the
occur r einfermationeofbthe mextdinenguembes tZ pndsubseguenthling slunahersg The adato t he
data input unit 31. After the transm ssion of the entire printing data has

- been  f i cdmhgsiontseetidatld transmits the pixel data up to the pixel number 720 included in
the line number 480, thereby completing transmission of the static image data
representing one static image.

When the image type is 480_420_4x3, the data conversion section 13 transmits
the luminance information Y1(L1), luminance information Y2(L1), luminance
information Y1(L2) and luminance information Y2(L2) with respect to the pixel
number 1 included in the line number 1 subsequent to the address offset
(address_offset), and then transmits the color-difference information Cb1(L1), color-

difference information Cr1(L1), luminance information Y3(L1) and luminance

PHH fsngeta



conversion unit 13 transmts a command packet S 15 conprehendi ng i APR LAST;
obt ai ned* on changi ng the node of the i APR (i nput Asynchronous Port

Regi ster) of the flow control register of the source plug to LAST, to the
data input unit 31. The data input unit 31 transmits to the data conversion
unit 13 a response packet S16, indicating acceptance of the conmand packet
C6 conprehendi ng the capture command own in Fig.29. It is noted that the
response packet S 16 stores (9 (accepted)) inits response type as shown

in Tabl @;fésmatién tYkl?(lrLl gachidetna hassxell datacof i hd
next _pic o%mt he opera rzd 030e and tﬁfeixnext _page o? the oper ands f31‘§)ﬁtncl) (32)

are u t ni t S nSl v

her ot of ot fr ANE {?@daé%&ﬁéﬁg%%%%%%@*“ﬁ%ﬁ%ﬁ@tﬁéﬁw S RO RER o

i ndi cati ng_di ction fromthe printing device 5 to acqwre a response
packet W%br«’f %ﬁﬁﬂlﬁé dﬁg in thedine pwmpen4d 80 ﬁ%@rw@mamwrmmmsmnﬁ tghen
transmts a conmand packet C21 conprehendi ng the RELEASE conmand to the
dat a i nylatic image Shtofepresenpingninengatiewmage5 to acquire the response packet
R21 fromthe data input unit 31. The data conversi on unit 13 then transmts

a command papRfdn linkSedddatially %’srﬂlﬁﬂiﬁﬂb'sﬂilélﬂ% Qﬁa‘ﬁng%ﬂélﬁﬂ% oP81 to

specifying a job of printing”a stil ture dat a Pnput

ac U|re n | f 1 rinting system1 is
not 1 n ECAZR ﬁﬁgﬁfi‘éw%ﬁﬁwﬁ%ﬁ@aonpnap Eet 0B ool (it S2ei0h ce S
are |nn]££e idl e npde ML; inthis idl e node, a control signal_for

per f or Mhdransaitsy the ﬂuiglwqehmfprmmlmgm@vl)edumm@,nqmmfprmytloneY@@J)zs in
the STB 3 to the data conversion unit 13, the data conversion unit 13

out put sluminahee dinfermatport Y8{L1)3 1laninancanihfpankkon c¥dpLEpendi hgnirtadice
capture conmmand, having the subfunction set to receive, with the node then

t ransf ejpfhifatién WO{E&? Wit ge @?ttwhe lihe rumbdiel @ g éd]gl'eﬁﬂtdrﬂfl‘?a&@mss

transm ssion of the entire printing data fromthe onversion unit 13
mode MO (G, Sttdet M hnATHRT bl S lﬁes§°19t?2€f‘?eﬁ*§ea€f@aﬁ@‘? e’kibma' e
capt ar icoi%ﬁ:efh%eenE’%iﬁ AnEHan Cab et » SolcailifesencednEIation Qv A e8d 11 om
the dat&lggg\llf%érselngg nlljfnolr;na%l%nt 8r7t2%e(Lcli§£>v6;t1; Peggtectutgl tthe ?1lne riuhnelber 1,-as shown

~-in Fig.18. Then, the data conversion section 13 transmits the luminance information
and color-difference information of the line number 2 and subsequent line numbers,
and transmits the color-difference information Cr720(1480) of the line number 480,
thereby complveting transmission of the static image data.

When line-sequentially transmitting the static image data having the image type
0f480_420_4x3 included in the asynchronous packet 100, the data conversion section
13 first transmits the luminance information Y1(L1) to luminance information
Y720(L1) of the line number 1, the transmits the luminance information Y1(L2) to

luminance information Y720(L2) of the line number 2, and then transmits the color-



51 node is again reset to the capturing node M2. In the capturing node M,
reset fromthe wait/restart node M3, data transm ssion processing is
started as fromthe printing data next follow ng the printing data
transmtted fromthe data conversion unit 13 to the data input unit 31

i mredi ately before occurrence of the bus resetting. If, in the wait/restart
node M3, a capture conmmand, having theygsubfunction aborted, is transmtted
fromthe data conversion unit 13 to the data input unit 31, the data

transm §$fened ?ﬁfb"‘rﬁid?ﬂ)ixf @Hﬂ(ﬁ??”Ebfbll'etﬂffeg%ﬁ%[gﬁﬂ%rﬁgﬂgnbﬁr @h@e gfll(()) the

i dl e node M. in thi's wait/festart no re-se I3s 10

seconds as ela sed as ur ce of the bus tting, the node
is resefif eaelgg'eem mationy égﬁgb Il‘hfo 9@1% WWHC@ l%fqumaﬁll‘w é’f@g )ofthe lipas
resetting occurs during transnmission of printing data to be printed by the
pri nt i rgumber ¢cthys trapsmittingidepiselrdeda of the lims number d antiehellina nunghsr 2)ni t
31; data transm ssion can be started as fromthe next printing data to the

printings stedven i EFig!l\QedThEntﬂh@ diah Q:ohﬂ@fé‘ioﬁl Bédtiohl 18 TRl Ne Hﬁflﬁf %C?L

occurrence of the bus resetting. So, |n this picture printing system

bus re e essi of

re- traﬁf?ﬁft@?‘a&? oty i e At RN PR it fhPer 3 4B HES G e} tiné

di sconti nu ri ntl n ob.to oceed t reprintin so that the data
tr ansrri%‘érlnbﬁ %pﬁ?li‘ﬁm’r%%'lér?oﬂ)‘ér égﬁ‘frieﬁﬁ"edn a&%@bﬂ%%ﬂ)h@@ gplarar e
printin ystem 1, it is ssible to shorten the data transmi ssion tinme on
ocecurr rmccbuﬁorrag@pm&j 194hd78) thereblyecamplesing tpansmissipnt ofthel staficisi ve
of the data processing and printing tine. 52 Referring to Fig.3l, the

ot her pihtagesdatag on the STB 3 and the printing device 5 on occurrence of

bus resetting during transm ssion of printing data for printing the

[ ansm bt ea TReRIaR R Geles B amingio s BRI CORKIBRES, o the

, | |n the f t h ref t
PG 51 Ping gl s SR 3sﬁé8fnrgﬁ$rgl’n%2tottﬁ‘§ ovustiatiet Bighob éﬁoﬁnﬁei”ﬁepi 6. 24

are |nd| cated by the sane reference nunerals and are not expl ai ned

“specificallyn E!gf%(},ﬂh%gatadnpubumlt 31lwodsheiprintiogidenics oat siep STldsfedfrom ts to . -

the data input unit 31 the conmand packet Cl7, conprehending a command
( RESTOREe Hargonvarsion andti Mewith agpuokes gomstared inasporhace aaketheREEE 13946

allows to set the . sanme

standard. The data input-unit 31 performs the processing in the transaction layer, link
layer and in the physical layer, in accordance with the IEEE 1394 standard, to extract
the still picture data which is the YCC picture made up of the luminance information
Y and the chroma information Cr and Cb.

At the next step ST2, the CPU 35 performs screen dumping for printing all of
what is displayed on the entire screen of the television device 4.

At the next step ST3, the CPU 35 performs rastering on the still picture data
screen-dumped at step ST2. That is, the CPU 35 performs the processing of

converting the still picture data into dot form for transferring the data to the print



asynchronous connection as that set before bus resetting to restore the

i nterconnection. The data conversion unit 13 then transmts to the data
input unit 31 a conmand packet C31 conprehending a capture command havi ng

t he subfunction shown . in Fig.32 (a) set to Get status. The data

- conversion unit 13 then periodically polls the data input unit 31 as to the
reception state prevailing i medi at el \B5bef ore occurrence of bus resetting
at step ST21. That is, the data conversion unit 13 checks into the
receptiegined8us information of the data input unit 31 stated in the
operand [2). The response packet R31 to the command packet C31 is as shown

using'the ss)iEhErse PSR FEY MEBRDRHE PEReRER oo Bl Rt
"conrtect ror Telt . e
| i cat bOe Sl PRFreqiah asTelsd 405 thove.ScBod. Thatls, WeBHAS pibomras |y

The page nunber_(OlMo be transmtted next is stated on the operand [30].
| f sonethepuecessing efichengingiheprinting siveref theatibhpidture withine mage spécified
polling, such that data transmi ssion is finished unusually, [00] is stated

in the wpeHeanstr[ 2] (receiving) such that a response packet stating [00] in
the operand [30] is transmtted (Fig.32 (c)). At this tine, the data

conver si on UuRj AN il.S USl tppe c nd, from
the t1 me 1 msing Bext SrepSISTHe GRY 35 aqibisifle RofR U S RPhe Fita
transm ssi on asynchr onous. connect i has not been finished for sone
reason,® alig@él%’ﬁg@y“f)"ég%lt %@Q?Yﬁét?mﬁoﬂ’( e PEsRATAGIrIRting Watao pt Rafeed)2G and a
response packet stating [00J in the operand [30J are transmitted to the

.dat a dgreem)andnB(hlue)13 (Fig.32 (d)): The data conversion unit 13
di sconti nues.data transm ssion after a pre-set tinme (10 sec) as fromthe

step ST21, &hkk flaiesdexpeessionsdfa pixeDvalat avitl ARVl SHpate dBsi L a
transm ssion as fromt hepti me | rme%i ately belf ore st ep#.a %Tzil.%h%ﬁgr%nm

157 or (T U RBTEON DTl bt VAR AR M el ool BaTRIFALRGH T (o

‘transm.t the.so:fo rﬁjl ated capture command to the data input unit 31. The
data ‘édﬁ\?‘gfgi’%‘?p %f‘? O%Sthen transnits a command packet conprehending a
DETACH conmand and a command packet conprehendi ng a RELEASE conmand, in
this order, to amlshiyche %393%1*?@@0&1@585%%’@&3 o). bt tBhppt he STB 3 and the
printing device 5. Wen proceeding to re-start the data transm ssion, the
data conversion WWi’f,J@ = 0.713*(R’xgp- Y’ ' s

601YCC)
= 0.500*R’ggp - 0.419*G’ g5 - 0.081*B g5
Cb’gorvec = 0.564*(B’pgp - Y’ s01vce)
= -0.169*R’gp - 0.331*G’pgp + 0.500*B 5
As an 8-bit value, these can be expressed as follows.
Y’ so1vee swit = (219.0%Yg51vcc) + 16.0
Cb’sorvee soit = (224.0*Cb’ gy ycc) + 128.0
Cr’ sorvee,_soit = (224.0%Cr’ g51y0c) + 128.0

This 8-bit value is transmitted as image data from the STB 3 to the printer device 5,



54 transmts a command packet conprehendi ng the ALLOCATE command to the
data input’ unit- 31. The data conversion unit 13 then transmts a command
packet conprehendi ng the ATTACH command to the data input unit 31 to
re-establish the asynchronous connection between the STB 3 and the printing
device 5. Fig.33 shows the status transition of the conten5ts stated in the
STATUS conprehended in the operand [2]36 Referring to Fig.33, when the data
transm ssion is finished as regularly, and a capture command stating [ 00

(fini shaf) thesdBitsYAT valuldd coneeged € RGB at BepsSPSunction as shown in the
node ML1 is transmtted fromthe data conversion unit 13 to the data input

L 3L 2 ERPRIGBASGHSial bbb RSP Sl R |
BRI R R AT

to be discontinued in the node ML2, the node is re-set to the node nill. In
t he pi csulescpbédhas bollewst em 1, performing the processing shown in Fig.3l, a
command packet C31 is periodically transmtted fromthe data conversion
unit 13 to the daya inpwoonbe* I # hgrg. >t he data

transm ssi on hasage7e°9ncgi n?ggggﬁ‘lrlﬁ{?? gi t(sggsﬂgﬁée%ﬁeodwv%ﬁé‘r%or not the data
transm ssi on has éﬁen fi r_l_ic,ﬁ?g?g,p@?ul a[IY/, dependi ng on the contents of
description of the dp&Fand™ compBfehen®®¥<’n t he response packet prepared
in the data input_unit 31. é:}( (ifh ,data_transm ssi on has not been conpl et ed
normal ly, the pro@ésmfmfcﬂ" 38U R ks mosrmy) again be perfornmed as fromthe
data directly previous to the occurrence of bus resetting at step ST21. So,
in 5As nhi&bivalue,dhesd can be exprassed as fallaws.t r ansmi ssi on can be
re-initiated nore readily than in the processing descri bed above in
connection with Fyg, 24. | n= pbyve-d rig@d expl anation of the picture
printing system 1?%%?@?’8 Qg%g ﬂ@mﬁ??ﬁtli ng device 5 are provided with

the data conversigp, unit 13 k> t he \datigeiiput unit 31, as interfacing
circuits confor mgg PECEPRE T %%@Q 7§%Y8??d'gr12,8'dr1especti vely. However, the

data conversion upit 13 and i nput jt 31 may al so be ot her
interfacing ci rcué’f squ@u&biti"'a@%t(ﬁ%&rawSBs) +ﬂtﬁbi s, in the picture printing
system 1 provided with the STB 3 and the 1’pri nting device 5, having the
USes, I ThisS-hisiwlus is ransmitteckas imagseials fomitie S TR Biecthe pirintandevice 5,
conversion unit 13 and with the data input unit 31.in a digital systemto
perm t dndether8-bitl YCClealueds Sohveéd td RGBianetepi STSre. . . Industrial
Applicability In the printing device and nethod, according to the present

i nvention, s eﬁ,egrg £l (PRATY L Dtk I tRe
during input%?fﬁﬂgeqlpei&g?h e déa’ttg,eg%lﬁgg:sncg%}e @a%ﬁp}ﬁcﬁ%%ﬁ&d@&& oﬂ‘?o afa:e{df%y
control 4ne .to output the inf.ormation on pi.cture data.i.nput befor.e

cocur 1 anga il rExfidiiive cBforsr Y AR, mage Rt RSy ffaoE Bl PP libpse. 1
is therefore possible to permt the printing control device to recognize

t he i nfefrthacyan magemtaand yedlaw pueaddudelut TheehY Béthenperderms ditberiag at he

bus resetting, so that; in this printing device and nethod, should bus
resettistgp 8d@ur during data transmission, data transmi ssion nay be
re-initiated as fromrnid data
Next, at step ST8, the CPU 35 outputs the dithered printing data to the print
engine 33 to drive the print engine 33 to perform printing processing of drawing a
picture on the support.

In the picture printing system 1, configured as discussed above, the processing



56 to enable data transm ssion in a shorter tine to achi eve an overal
shorter 'printing time. In the printing control device and nethod, according
to the present invention, should bus resetting occur with the printing
device during outputting picture data, the printing device is requested to
transmt the information on the printing data output before occurrence of
the bus . resetting. Thus, the informai on output before occurrence of the
bus resetting can be recogni zed, so that, in this printing control device
and net iSS | b&iat | ¢ i even
b ope o A PR e v L0l IR STPS D AP doviee s
transmssion.in.a.shorter ti L o,achi an overall shorter printing tine.
In the15F¥RﬁPﬁad§V@%&#%Eﬂﬁﬁﬁgﬁﬂgﬁ?ﬁééé ing to the present invention,
shoul d bus resetting occur between the printing control device and_the
printing devinddedlowelprt showniis &iigR2othesPht 2361 the STB: s tediatstepSTHELi ce
is requested by the printing control device to transmt the information

out put Wwithoae opeeatingrinpupdbignad ofe$miezingg thelmovin hgicmﬂendispllaywvbﬁethe
outputs the information input before occurrence o us resetting responsive

to the fe@&%}n dei pé‘é?, tW%Heétds@ﬂa(t:tlﬁﬁ%Bg'th@'S%&%ﬁgg%‘i'toﬁgﬁoQ;de’at6ri‘ﬁle°§f‘Br39'

device t re-out put’s -t prin ata based-on t I ntormati on out put

fromt rinting.device, . thys enabling recognition by the infor i,.on

output By RO i feponisivi therdiB e e Bedlce sbladr eqttizofr LG BRLIER o
So, in this printing _system and nethod, should bus resetting occur during
dat a t reutpuiting vl indBiga21) efitbamevisg pietyrodatedromitheNdSGencodenlfito thata to-

enabl e data transmission in a shorter tinme to achieve an 57 overall

shor t ertefeviisionndeviicer® to ldenidistmtecther stilbipictuter antecteldvigionaieviek 4.accor di ng
to the present invention, should the bus resetting occur with the receiving
devi ce duri i i : : 3VA : i LS. ested
o transm t Tha Ak e ST 12, e s inghif AT Bl Sl e TR o e of
bus reset,ting. Thus, .the informtion, o befpre occurren f, the bus
Coset 119! Piurst s Hgden o A ABOY S MBS aRg it Rifatdd PR s fete o

| east one of the data position informatiaon, the pantinghﬁage information
and t hedgyicedi Hyppnt the picture slatmen she prating elgvigeohis fed tmthe GPY3dfrogut a
received by the receiving device. So, in this picture data transferring

met hod, thdadperating dnpstsunit 2ignhd €RE-Ancontadlsdhadisplagndoméerotied EytMPEGEN i f
bus resetting occurs during data transm ssion to enable data transm ssion

in a shefdcEsdr 18 ahQ tRE deRMAtipIR xRY A4odd realdoin 1he - fraEibiseAGtill pRture data

stored in the display memory 20 in the picture memory 15. This permits the CPU 35

to store the still picture data, made up of the luminance information Y and the chroma
information Cr, Cb, in the picture memory 15.

At the next step ST13, the CPU 35 controls the data conversion unit 13 to

establish the interconnection between the STB 3 and the printing device 5 in

accordance with the IEEE 1394 standard. That is, when fed with the control signal for

establishing the interconnection from the CPU 35, the data conversion unit 13

generates a command packet to effect plug recognition between it and the data input



“-control

In the picture data receiving nethod, according to the present invention;
shoul d t-he' bus resetting occur with the picture data transferring device
during inputting of picture data, the information on the picture data input
before occurrence of bus resetting is outputted to the picture data '
transferring device. Thus, the information input before occurrence of the
bus resetting can be recognized by thegpicture data transferring device.
The information on the picture data is at |east one of the data position

i nfor L OR; Red Dl ing Paoe . eZ(min icBisl I Gdoh

i nfor ﬁ#%?}’%@ﬂll\%gﬁ%’rt&gﬁ L he &Jéx?glﬂit{?;iebgﬁ at :ﬁt gﬁe';sl'fcgrslr%%d??om txﬁgnd

pi cture data ansferrin vice. .So, n this.pj.cture data receivin

et hod. Packeh (525 i sed Bierei the’tngortnadio iRiFRIhE TSR plugi e,
even if bus resetting occurs during data transmi ssion to enable data

t r ansni data@onvarsdon boitt k. Thendatainpuhusited haf theepranting deviasrS gansmitadot i me.
59 Cdains 1. A printing device conprising: printing nmeans for performng

pri nti ngheUdhtadcohiveérsiond ud#t 834 @ondmend doket (82), haviaeystoeed ithersin ahe put
nmeans for being fed fromsaid printing control device with printing data

E1 oot r 1 gprpion SER(RE fig ReRifioh blie, OF kg L fehitilouls KonBltion on,
(1 andar EropBiaLP s AR R ot AT e it aBlvgo 4 15 SFfa GRaVPBiom it

controlling said input/output neans for outputting the information,

perti neh8. ffhisallawpr thet datg coaversiompnit 1Byte regpgnizaghe infiormationrindivstingf or e

. occurrence of bus resetting between the input/output neans and the

printi “ﬂl&&%&in@iioﬁ%iég;%f\fﬁ@ﬂaﬁ%butb&lﬁit Besstthe PRindinRUdeicdI5] Whilerillowingg t he

printing data by said input/output nmeans, to the printing control device,

said coptr trial i i I : I e

o ocess icaaRBREp L @ techgni e AifoPhiaign TRARA) MG (RE'SAIE PubPr e

printing device accordi claiLm 1 wherein said control neans manages
g?@ QﬂﬂvﬁEﬁlo{‘b‘I’é‘aﬁg(’tﬁ?%%?hgi‘cont rol device at |east one of the data

position information, printin](;{ pagja information and the printing picture

“i-nf or mat i on, Adéhe next stepSd 14ahe &P 23 demamdg theprinting devicsyp afgheprinting -

i nput/out put nmeans, as the information pertinent to the printing data,

i nput  byizeadidedtiondddpidgition ae aved] fethe nentissr wipeintingsheets ifirinting the still

X

picture.

At the next step ST15, the CPU 23 controls the demultiplexer 14 and the data
conversion unit 13 to output the still picture data to the printing device 5 for printing
thereby to generate a dafa packet (S2) comprehending the still picture data stored in
the picture memory 15 to transmit the data packet to the printing device 5.

If the printing device 5 has received plural data packets, inclusive of the
information indicating the destination plug, and so has verified that the entire still
picture data has been received, the printing device 5 performs the processing shown

in Fig.20, under control by the CPU 35, to print the picture indicated by the still



bus resetting; said input/output means receiving printing data as fromthe
printing data not received by said input/output nmeans due to interruption
by said bus resetting to permt said printing nmeans to continue the
printing processing. 3. Aprinting nethod for performng printing using
printing data froma printing control device, conprising: a step of
outputting a response packet responsi 3@ to a command : packet, conformng to
the I EEE (The Institute of Electrical and El ectronics Engineers) 1394

st andargictur8ldta i‘ﬂ&&o‘iawceo\wﬁtth@@ &&ikied mﬁ §i9e andSoddrif receiving from
said printing control device said r|nt| g con rol data conprehended in a
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r eset t iMEB 3 andthe@rining davic 2ixeausedhe printiag device Tiouint the psiatiagsiatat i ng
control device as said printing data is input; and a step of performng the

pri nti n@tillyiowre data)ripnowpexplhined winhaefetendehto Pigi.28.i ng nmet hod according to
claim3 wherein control is nmanaged to output at |east one of the data
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recei ved dueto I.nterruption 61 by sald bus resetting 1;)|erm't,said
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devi ce conprising: picture processing neans for processing picture signals
out put (datainput ahite If)@nghseraftmgodevite figtotmicaive a response packet R1 thereto.

Before starting the data transmission processing, the data conversion unit 13
indicates to the printing device 5 that there is a job of transmitting a command packet
(JOB_QUEUE) C2 to print a still picture. The data conversion unit 13 receives a -
corresponding response packet R2.

The data conversion unit 13 transmits to the printing device 5 a command
packet C3, specifying an operation mode indicating the settings for printing
processing, such as sort or size of the printing sheets, printing quality, printing color
(monochromatic/color) or printing positions, in effecting the printing by the printing
device 5. The data conversion unit 13 receives a corresponding response packet R2.

The data conversion unit 13 sets a plug for transmitting printing data to the data
input unit 31. That is, the STB 3 transmits to the data input unit 31 a command packet
C4, having stored therein the ALLOCATE command packet C5, and receives a

corresponding response packet RS.



i nput/out put means for conprehending printing data generated by said

pi cture 'processi ng neans in a packet conformng to the IEEE (The Institute
of Electrical and El ectronics Engi neers) 1394 standard, and for outputting
the picture data conprehended in said packet to a printing device; and
control neans for requesting said printing device to transmt the
information pertinent to said printindOdata, output by said input/output
nmeans before occurrence of bus resetting between the input/output neans and
t he printindleodatactomersion wiitd3 . transmitha wommendtpackgt Q5 havingy stongd
outputting the printing data by said input/output neans, said control neans
cont r ol¢h} | ATie JTF@' ; i ﬁﬁﬁk foatti
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pri nt i nyigingdevice Spand aequirad areorpspanding sgspenscepackeb Rt i on, derived
fromthe data size of data received by said printing device, responsive to
t he i nf or matTlee dagr comesisionouniih @ 3pransnitg a dehemand packey Céaiinclusipytofait put
nmeans before occurrence of bus resetting, and to output to said
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P S 3Apte TG el Biqda fnpRMuB ALY Mot 98¢ britfing S8 FT
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tel evision signals received are generated. 8. A printing control nethod for
pr oces SONECeHP » the datal eonviepsipnfumihil 3 (seuige_plogyds staaed ipthecomgnand a,
conprising: a step of conprehending the printing data generated on
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The data input unit 31 then transmits to the data conversion unit 13 a packet S1

inclusive of the information of setting oAPR (output Asynchronous Port register)
indicating a port by which to transmit printing data asynchronously from the data
conversion unit 13. Inthe packet S1 is stored the information (dest_plug) indicating
the destination plug of the data input unit 31. The data conversion unit 13 recognizes
the destination plug of the data input unit 31.

The data conversion unit 13 then returns a data packet S2, having stored therein
printing data, to the data input unit 31. The data conversion unit 13 divides the
prinking data into pre-set data sizes to transmit plural data packets S2.

When the transmission of the entire still picture data comes to a close, the data



data; and a step of managing control to performthe processing of

re-out putting the printing data, based on the information pertinent to said
printing data output fromsaid printing device. 9. The printing control

met hod according to claim8 wherein control is managed so that at |east one
of the data position information, printing page information and the
printing picture information, derived4firomthe data size of data received
by said printing device, responsive to the information pertinent to the

printi npndetsioniwpbtl3 transnB& heils )1abf GHHELHER 9 i lySg3 nput,
and so that printing data as fromthe prii#rslti ng da% atﬁﬁgﬁd@zggpvg%%é)t/ s%i d
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bri nt i g RehERAED e iABHBaLUR pfol 15'te AR TSR Ry Sy OB By Rost
wherein,said pigture signal]s are tel evision signals and wherein printing
dat a pg}qglﬁgpfof%ﬂo& 893@8*)W%$‘§h9fﬂlqmp%@@gxre generated. 11. A printing
system conprising: a printing control device having picture processing
means for pridsedatangput wtiti3 thérpirahsmitstethe datawoavésicieun 18e@Epbhse
printing data, first input/output nmeans for conprehending printing data

gener at @k@b’S&aiindi@tﬁ%ﬁ i ,ﬁﬁfb | ' o the
| EEE (The Institute o Ecﬁ:ggﬁ?{égg)lia;%d E g?té%ﬁ%?%%rgggg?%%gk%ard,
and for. aihRNgting the picture data conprehended in said packet to a
printing device and control neans for controlling said first input/output
means; and agg{ nting deyice ,hai ng printing neans for controlling said
first input/ (L"“?C VHSIOIE £2 5TESPofiY s therglato aasmitacomemaidpacket he
printi &data fromsaid printing control device and for outputting a

r esponde/ saujueherdipgns IDNETACH commend spediBting rthen dis¢shnvctiohi f6ne oy 1 0!
device; said first input/output neans requesting said printing device to

t r ansniprintig dévies Babireeiodalésphifle P | i ng between
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a RELEASE command, to the data input unit 31, to receive a response packet R8

therefrom.

The data conversion unit 13 then transmits to the data input unit 31 a command
‘packet C9 (JOB_QUEUE) indicating the end of the sequence specifying a job of
printing a still picture to receive a corresponding reference picture R9.

Referring to Figs.24 and 25, the processing by the STB 3 and the printing device
5 in case bus resetting has occurred during transmission of printing data when an
asynchronous packet 100 is transmitted/received between the STB 3 and the printing
device 5 to print the printing data on the printing device 5, is explained.

Referring to Fig.24, the data conversion unit 13 sends to the data input unit 31

a command packet C1 inquiring into the information as to the status of the subunit



. 64 second input/output neans outputting the information input before
occurrence' of the bus resetting responsive to the request fromsaid first
i nput/output nmeans to said first input/output nmeans, said first

i nput/out put means re-outputting printing data based on the information
out put by said second input/output neans. 12. The printing system accordi ng
to claim 11l wherein said second input/4Qut put neans generates at | east one
of the data position information, printing page information and the
printi ngafy f @it ;[%'E%R/ﬁd%a of?ﬂ?@ﬁri_ﬁﬂngf&vﬁﬁd Sl aftDréRives’ £66I¥GsbALS" €
occurrence of bus re ting, responsive to a request fromsaid contro
means, and conpreh Rc)l the generated information in a response packet to
out put rpmoqs&%c%ﬁf ﬁ'conprehended in.said response packet to said
printing control device; said control nepans, managi ng control, tg output to
sai d pri nti ngeloseistartingethg printing; pHREesSHE, ﬁh@.ﬁi\abﬂa@anmsl%wt\ﬂe’dswﬁs@i d
printing device based on at | east one of the data position information,
printi nwmmaadpackéqdOB | QUELR) tathe printingrdevilcec to imdicdte thtaistibl picture
conprehended in said response packet. 13. A printing nethod conpri sing:

transmdgdal L4 : i / nprised in a
trans mﬁsése:d(r){% ‘gé’eeﬁ}é{eea? Sﬂggg%%g%fﬁﬁ‘?gﬂ?%y éégﬁinds?ﬁ%grﬁgrﬁ?iggﬁ?l n a printing
devi ce and regu ing said printj devi.ce to transmt,the nfaormtio
output by sal B (i Coprarstorb et et e e ARG deie,p s Soield i ng
bet ween the transm ssion device and the printing device if such bus
reset t ipagket Gt3 specifying ram opesaliom wpde hspesitying thedsattings for prigting
outputting the information i nput before occurrence of bus resetting
r espongiroeesdsing, sixdussthensute obysizaofitie pantinggheétspprintingeprndity f primtisgi d
second i nput/output nmeans to said first input/output nmeans; re-outputting
the priy : SA i i ts ; (s IS
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printing device generates at |east one of the data position information,

coprinti rlbacﬂf&bgli:”ﬂf ormati on ‘and ‘the printing picturée’information, based on

the printing data received before occurrence of bus resetting, responsive
to sai d requEhe datarcbnversiophnitdsS setsa plagdoatrensmittingpairting data to thesjatmse
packet to output the information conprehended in said response packet to

sai d priingh't (it 39NThat isdthél SEB 3SRaskrhit@ S Heshit S ThpiR an® IS kigpHdket to
output tO said printing device the printing data not received by 'said
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picture signals in fromoutside to generate picture data to be

transf gns%ﬁ?g% a step of outputting the picture data generated on
processing said picture signals to a reception device as said printing data
i s conpr ehentibel data eompression undht dtransiits @ command packet C15, inclusive of an

ATTACH command indicating setting as plug for receiving a data packet
comprehending printing data for printing by the printing device 5 to effect
transmission/reception of data packets, and receives a corresponding response packet
R14.

The data conversion unit 13 sets the subfunction to RECEIVE to transmit a



the EEE (The Institute of Electrical and El ectronics Engi neers) 1394
standard; a step of requesting said reception device to transmt the
information pertinent to said picture data, output before occurrence of bus
resetting with respect to said ~ ~. J 66 reception device when such bus
resetting occurs during outputting the printing data; and a step of
managi ng control to performthe procegding of re-outputting the printing
data, based on the information on said printing data output from said

recept 'élﬂnﬂﬁhkl‘iﬁick@’t‘@l@'db eh@ﬁéingl'ﬁ@ @Etdr@%oﬂﬁhﬁnﬂ?é%ﬁés@iﬁ 'r@E@ptﬁ'@ﬁ bfn,
printing page i'nformation and the inting picture information, derived

fromt d. I ve
to the NGRS T%srqfﬂﬁéﬁpﬁfﬁﬁ x ﬁeﬁiﬂh%v{setﬁéf’%ﬁgd?ﬁbsﬁlﬁag tﬁ%@@i‘fence
of bus resetting, jis input, and wherein printing data as from

Cprinti rPRYSIEOA N éc%lavasps% ﬁaek@teBd&p haxing stared dherain thﬁtIéﬂTE&I%n by
said bus resetting is output to said printing device. . , .

pi ct ur eindidatingetheat thengsouktdandof be reteneidvinnmegiatélyr e data f rom a p| ct ur e
data transferring device, conprising: a step of outputting a response

packet respgrﬁ% ﬁgta éﬁgﬁt FOTBRRe ﬁﬁﬁhltE%‘flﬁrdﬂtﬁ‘Eo%@erEﬁ%dnﬁﬁﬁs ?pﬁ%kétrﬂ itute

of Electric ctronics ngl neers) 1394 standard, 1 nput om sal d

pi ctur trapsfe ev .a_ St r.ecei sai d ure. i
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fromsaid picture data transferring, devig and a step of managi ng contr ol
so t hatindiqatingsa pegkbyi wglc@cmrgnmtrprm%d@t& asmmonously from the data

conversion unit 13.
The data conversion unit 13 then sends to the data input unit 31 a data packet
S12 having printing data stored in the data part 102.
Assume that bus resetting has occurred at step ST21 during the time-the data
-packet S12 is being transmitted from the STB 3 to the printing device 5. This destructs
. -the command packet C16 in the data input unit 31 of the printing device 5. -
If bus resetting occurs at step ST21, a command packet C17, comprehending
a command (RESTORE_PORT) for regenerating the asynchronous connection
established using the above-mentioned ALLOCATE command and ATTACH
command to set a port is transmitted to the data input unit 31, and a corresponding
response packet R17 is received. This permits the data conversion unit 13 and the data
input unit 31 to establish the same asynchronous connection as that set prior to
occurrence of the bus resetting to restore the interconnection.

The data conversion unit 13 then transmits a command packet C18,



pi cture data transferring device during inputting the picture data, the

i nf'ormat’i on of said picture data i nput before occurrence of bus resetting
is output to said picture data rr( ~.1 67 transferring device will be
output to said picture data transferring device; wherein control is managed
so that, as the information pertinent to said picture data input before
occurrence of said bus resetting, at l4dast one of the data position
information, printing page information and the printing picture
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transmitting operation, to recognize the page number and the picture number
referenced next. It is noted that the data conversion unit 13 recognizes printing data,
corresponding to the page number and the picture number obtained on subtracting “1”
from the page number and the picture number described in the next_page and the
next_pic comprehended in the response packet R18, as being printing data to be
- transmitted next.
In the command packet C18 transmitted from the data conversion unit 13 to the

data input unit 31 and in the response packet R18 transmitted from the data input unit

31 to the data conversion unit 13, the data shown in Table 1:

(Table 1)
capture command response
(get_status)

CTS~operand [0] 00104204 - 09104204

operands [1]~[4] FFAOFF00 FFA00000

operands [5]~[8] [918191016101010) [81810281010)01 8]
operands [9]~[12] [049)01010181010) uuuuuuuu
operands [13]~[16] 00000000 00000000
operands [17]~[20] FFFFFFFF SSSSSSSS
operands [21]~[24] FFFFFFFF FFFFFFFF
operands [25]~[28] FFFFOOOO FFFFOOOO
operands [29]~[32] OOFFFFFF OONNPPPP

The above Table 1 represents the information stored in the respective regions
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subunit_type and subfunction_ID, the next “42” is an opcode indicating a capture
command and the next “04” is a subfunction (operand [0]) indicating get_status.
In comparison to the command packet C18, the uppermost “0” of the response
packet R18 is the CTS similar to the above-mentioned command packet C18, the next -
“9” is the response type indicating the acceptance of the command, the next “10”
indicates the subunit_type and the subfunction_ID, the next “42” is the opcode
specifying the capture command and the next “04” is the subfunction (operand [0])
specifying the get_status.
With the status of the operand [3] of the capture command C18 being “FF”, the
data input unit 31 sets the status of the operand [3] of the response packet R18 to [00],
as shown in Fig.26, to hotify the status of the printing device 5 subsequent to the-
occurrence of the bus resetting to the data conversion unit 13.
With the next_offset in the data_size of the operands [17] to [20] of the capture
command C18 being “FFFFFFFF”, the data input unit 31 sets the operands [17] to [20]
of the response packet R18to “SSSSSSSS” to advise the data conversion unit 13 of the
data size received by the command packet C18 as the next_offset.
With the next_pic stated as “FF” in the operands [30] to [32] of the capture

command C18 being stated as [FF] and with the next_page stated as being “"FFFF”, the

data input unit 31 sets the operand [30] of the response packet R18 to “NN” to notify
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notify the next_page (page) comprehended in the packet received directly before the
occurrence of the bus resetting.

The data conversion unit 13 is responsive to reception of the response packet
R18 from the data input unit 31 to transmit to the data input unit 31 a command packet
C19 comprehending a capture command in which the subfunction is set to restore (02), .
as shown in Fig.27. It is noted that the data conversion unit 13 restores only the
subfunction in order to advise the data input unit 31 of the fact that the command is
the same as the above-mentioned command packet pertinent to the capture. That is,
‘the data conversion unit 13 analyzes the response packet R18 to recognize from which
printing data (page, picture) to transmit on re-initiation of the data transmission
processing to notify to the data input unit 31 that the processing of transmitting the
printing data from a packet next to the packet.the data input unit 31 reéeived
immediately before the occurrence of the bus resetting at step ST21 is to be re-
initiated. The data input unit 31 transmits to the data conversion unit 13 a response
packet obtained on storing the INTERIM in the subfunction in the command packet
C19 shown in Fig.28.

In the command packet C19 and the response packet R19 are stored data
indicated in the following Table 2:
(Table 2)
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(restore)
CTS~operand [0] 00104202 0F104202 09104202
operands [1]~[4] AAAOQFF00 FFAOFF00 FFA00000
operands [5]~[8] UuuuuuuUu |916191018101018 uvuuuuuuu
operands [9]~[12] | UUUUUUUU | UUUUUUUU | UUUUUUUU
operands [13]~[16] | 00000000 00000000 00000000
operands [17]~[20] SSSSSSSS SSSSSSSS SSSSSSSS
operands [21]~[24] | XXXXYYYY | XXXXYYYY | XXXXYYYY
operands [25]~[28] | 11110000 11110000 11110000
operands [29]~[32] | OOFFFFFF OOFFFFFF . |- OONNPPPP

Reférring to Table 2, the data conversion unit 13 states [OZ(réstorc)] in the
subfunction of the command packet C19 to advise the data input unit 31 of the re-
Sfarting of the data transmission processing. The data conversion unit 13 states the -
same values as those of the néxt_offset obtained with the response packet R18 in the
operands [17] to [20] to advise the data input unit 31 of the size of the printing data
transmitted after re-starting the data transmission, while stating [XXXX
(image_size_x)] in the operands [21] to [22] to advise the data input unit 31 of the size
in the X-direction of the picture indicated by the printing data to be transmitted
following the re-starting of the data transmission processing. The data conversion unit
13 also states [YYYY (image_size_y)] in the operands [23] to [24] to advise the data

input unit 31 of the size in the Y-direction of the picture indicated by the printing data
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data conversion unit 13 also states [IIII (image_format_specifier)] in the operands [25]
to [26] to advise the data input unit 31 of the data format of the printing data to be
transmitted following the re-starting of the data transmission processing.

The data input unit 31 then transmits to the data conversion unit 13 a packet
S13, the oAPR mode of which is set to RESTART, responsive to the re-starting of the
data transmission processing with the command packet C19.

The data conversion unit 13 is responsive to the packet S13 to transmit to the
data input unit 31 a data packet S14, having stofed therein the printing data next to the
data received by the data input unit 31 immediately before the occurrence of the bus
resetting at step ST21 and the foﬂowing data to the data input unit 31.

After the transmission of the entire printing data has been finished, the data
conversion unit 13 transmits a command packet S15 comprehending iAPR_LAST;

| obtained on changing the mode of tﬁe iAPR (input Asynchronous Port Register) of the
flow control register of the source plug to LAST, to the data input unit 31.

The data input unit 31 transmits to the data conversion unit 13 a response
packet S16, indicating acceptance of the command packet C6 comprehending the
capture command shown in Fig.29. It is noted that the response packet S16 stores [9
(accepted)] in its response type, as shown in Table 2, and that, as in the case of the
response packet R18, the next_pic of the operand [30] and the next_page of the
operands [31] to [32] are updated to [PPPP].
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C20 comprehending a DETACH command indicating disconnection from the printing
device 5 to acquire a response packet R20 from the data input unit 31.
The data conversion unit 13 then transmits a command packet C21
comprehending the RELEASE command to the data input unit 31 of the printing
- device 5 to acquire the response packet R21 from the data input unit 31.
The data conversion unit 13 then transmits a command packet (JOB_QUEUE)
C22, indicating the end of a sequence specifying a job of printing a still picture, to the
data input unit 31 to acquire a response packet R22 thereto.
If the picture printing system 1 is not in operation, as shown in Fig.30, the STB
3 and the printing:device 5 are in the idle mode M1. If, in this-idle mode, a control
. signal for performing the printing by the printing device 5 is input by the CPU 23 in
- the STB 3 to the data conversion unit 13, the data conversion unit 13 outputs to the
- data input unit 31 a command packet comprehending the capture command, having the
subfunction set to receive, with the mode then transferring to the capturing mode M2.
If, in the capturing mode M2, transmission of the entire printing data from the
data conversion unit 13 to the data input unit 31 comes to a close, the mode is reset to
the idle mode M1. If, in the capturing mode M2, bus resetting occurs, the mode
transfers to the wait/restart mode M3.

If, in the wait/restart mode M3, a capture command, having the subfunction set

to restore, is transmitted from the data conversion unit 13 to the data input unit 31, the
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the wait/restart mode M3, data transmission processing is started as from the printing
data next following the printing data transmitted from the data conversion unit 13 to
the data input unit 31 immediately before occurrence of the bus resetting.
If, in the wait/restart mode M3, a capture command, having the subfunction
aborted, is transmitted from the data conversion unit 13 to the data input unit 31, the
-data transmission processing is discontinued, with the mode being reset to the idle
mode M1. If, in this wait/restart mode M3, a pre-set time, such as 10 seconds, has
elapsed as from the occurrence of the bus resetting, the mode is reset to the idle mode
- M1.
In this picture printing system 1, if bus resetting occurs during transmission of -
printing data to be printed by the printing device 5 from the data conversion unit 13
- -to the data input unit 31, data transmission can be started as from the next printing -
data to the printing data received by the data input unit 31 immediately before
occurrence of the bus resetting. So, in this picture printing system 1, if bus resetting
occurs during data transmission, there is no necessity of re-transmitting the printing
data from the outset or of transiently discontinuing the printing job to proceed to re-
printing, so that the data transmission and printing can be continued. As a result, in
this picture printing system 1, it is possible to shorten the data transmission time on

occurrence of bus resetting, and hence the overall printing time inclusive of the data

processing and printing time.
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5 on occurrence of bus resetting during transmission of printing data for printing the
printing data by the printing device 5 as an asynchronous packet 100 is.
transmitted/received between the STB 3 and the printing device 5 is explained. In the
following explanation, which is made with reference to Fig.31, the same parts or
components as those of the packet shown in Fig.24 are indicated by the same reference
numerals and are not explained specifically.

Referring to Fig.31, the data conversion unit 13 transmits to the data input unit
31 the command packet C17, comprehending a command (RESTORE_PORT), and

receives a corresponding response packet R17. This allows to set the same

- asynchronous connection as that set before bus resetting to restore the interconnection, .- ..

The data conversion unit 13 then transmits to the data input unit 31 a command
packet C31 comprehending a capture command having the subfunction shown .in
Fig.32 (a) set to Get_status. The data conversion unit 13 then periodically polls the
data input unit 31 as to the reception state prevailing immediately before occurrence
of bus resetting at step ST21. That is, the data conversion unit 13 checks into the
reception status information of the data input unit 31 stated in the operand [2].

The response packet R31 to the command packet C31 is as shown in Fig.32 (b).
That is, if data transmission has been finished regularly, using the asynchronous
connection restored by the command packet C17 and the response packet R17, [00]

in hex is stated in the operand [2], indicating that the data transmission has been
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finished regularly. The page number [01] to be transmitted next is stated on the
operand [30].
If some unusual situation occurs by some reason during the periodic polling,
such that data transmission is finished unusually, [00] is stated in the operand [2]
(receiving) such that a response packet stating [00] in the operand [30] is transmitted
(Fig.32 (c)). At this time, the data conversion unit 13 re-transmits data, using a
capture command, as from the time immediately before the occurrence of step ST21.
If data transmission by asynchronous connection has not been finished for
some reason, a response packet stating [01] (receiving) in the operand [2] and a
. response packet stating [00] in the operand [30] are transmitted to the data conversion
- runit 13 (Fig.32 (d)). The data conversionunit 13 discontinues data transmission after
a pre-set time (10 sec) as from the step ST21, and proceeds to re-starting data
.. -transmission to effect data transmission as from the time immediately before step
- ST21.
When proceeding to discontinue the data transmission, the data conversion unit
13 formulates a capture command stating [03 (abort)] in the subfunction to transmit
the so-formulated capture command to the data input unit 31. The data conversion
unit 13 then transmits a command packet comprehending a DETACH command and
a command packet comprehending a RELEASE command, in this order, to annul the

asynchronous connection between the STB 3 and the printing device 5.

When proceeding to re-start the data transmission, the data conversion unit 13
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comprehending the ATTACH command to the data input unit 31 to re-establish the

asynchronous connection between the STB 3 and the printing device 5.

Fig.33 shows the status transition of the conten5ts stated in the STATUS
.comprehended in the operand [2]. Referring to Fig.33, when the data transmission is
finished as regularly, and a capture command stating [00 (finished)] and stating [01

(receive)] in the subfunction as shown in the mode M11 is transmitted from the data
conversion unit 13 to the data input unit 31, a response packet stating [01 (receiving)]

- is transmitted from the data input unit 31 to the data conversion unit 13. If data
transmission is finished in the mode 12, the mode transfers to the mode M11 and, if
bus resetting occurs, the mode is re-set to mode M12. If data transmission is to be
discontinued in the mode M12, the mode is re-set to the mode m11.

In the picture printing system 1, performing the processing shown in Fig.3i, a
command packet C31 is periodically transmitted from the data conversion unit 13 to
the data input unit 31 to check whether or not the data transmission has been finished.

Thus, it is checked whether or not the data transmission has been finished regularly
depending on the contents of description of the operand [2] comprehended in the
response packet prepared in the data input unit 31. If the data transmission has not
been completed normally, the processing of transmission may again be performed as

from the data directly previous to the occurrence of bus resetting at step ST21. So, in
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in the processing described above in connection with Fig.24.

In the above-described explanation of the picture printing system 1, the STB 3
and the printing device 5 are provided with the data conversion unit 13 and with the
data input unit 31, as interfacing circuits conforming to the IEEE 1394 standard,
respectively. However, the data conversion unit 13 and the data input unit 31 may -
also be other interfacing circuits, such as other USBs. That is, in the picture printing
system 1 provided with the STB 3 and the printing device 5, having the USBs, it is
possible to transmit/receive packets between the data conversion unit 13 and with the-
data input unit 31 in a digital system to permit the printing device 5 to print a fine

picture.

Industrial Applicability -

In the printing device and method, according to the present invention, should
bus resetting occur with the printing control device during inputting picture data, the
input/output means is controlled by control means to output
the information on picture data input before occurrnce of the bus resetting is output
to the printing control device. It is therefore possible to permit the printing control
device to recognize the information input by the input/output means before occurrence
of the bus resetting, so that, in this printing device and method, should bus resetting

occur during data transmission, data transmission may be re-initiated as from mid data



10 10! f $z#109%& ()-! Y (10%& ()-z! ,#10%& ()- -t |4}7?20P1 #@ 10%& ()-

%4 0B

#f #1098 () -3 f #1098 () - Sy#10%&' () - 10%& () -

()-1L-109G9& ()-G f&10%, & ()- 3F#10%@& ()-y 10%@& ()- 4xyz{~$*bC
10@ 10@ 10@5- #10%@& () - * EaBbC

#y&$109& ()-3! Q@& 109& ()-Zf 109%& ()-Zy: 10%& () - LS#10%&' () - my
#1098 () - YD9&aBbC #S- #10%& () - G@)
10%-& () -f &LOY& () - Zf $z#10%& ()- Y! " @B6YE ()-FSf  10%& () - Z&bC

#y 1098/

()-109& ()- 10 10 10@4#109%& ()-Z, 2 109%& ()- nS/ 10%4& ()- . *4dEbC

#f s 10980( 9ndtde HatsiransiTssi6 @ 0)shored Yné ko EhRYE 4n ovsiall Mﬁ%@@@c #

10% & () - 10% & ()- 10 10 10@#10%& ()-Z2S&10% & ()- @ 10%&' () B

#1 &3&1q( 0 f#10% & ()- y#10% & ()- y#10% & ()- Fz 10% & ()- Y
p

#10% &

3z[<bC f) 10% & ()- 9 10% & ()- ! $UO%& ()-

In the printing control device and method, according to the present invention,
should Bus resetting occur with the printing device during outputting picture data, the
printing device is requested to transmit the information on the printing data output
before occurrence of the bus resetting. Thus, the information output before

occurrence of the bus resetting can be recognized, so that, in this printing control .

device and method, data transmission can be re-initiated as from the mid data even if

bus resetting occurs during data transmission to enable data transmission in a shorter

- -time to achieve an overall shorter printing time.

In the printing system and method, according to the present invention, should
bus resetting occur between the printing control device and the printing device during

transmission of printing data, the printing device is requested by the printing control

device to transmit the information output before occurrence of bus resetting. Thus,

the printing device outputs the information input before occurrence of bus resetting
responsive to the request to the printing control device, and the printing control device

then re-outputs the printing data based on the information output from the printing

'device, thus enabling recognition by the information output by the printing control

device before occurrence of bus resetting. So, in this printing system and method,
should bus resetting occur during data transmission, data transmission may be re-

initiated as from mid data to enable data transmission in a shorter time to achieve an
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overall shorter printing time,

In the picture data transferring method, according to the present invention,
should the bus resetting occur with the receiving device during outputting of picture
data, the receiving device is requested to transmit the information on the picture data
output before occurrenée of bus resetting. Thus, the information output before

--occurrence of the bus resetting can be recognized. The information on the picture data
is at least one of the data position information, the printing page information and the
printing picture information, derived from the data size of data received by the
receiving device. So, in this picture data transferring method, data transmission can be
re-initiated as from the mid data even if bus resetting occurs during data transmission
to enable data transmission in a shorter time to achieve an overall shorter:printing - -
time.

In the picture data receiving method, according to the present invention, should
the bus resetting occur with the picture data transferring device during inputting of
picture data, the information on the picture data input before occurrence of bus
resetting is outputted to the picture data transferring device. Thus, the information
input before occurrence of the bus resetting can be recognized by the picture data
transferring device. The information on the picture data is at least one of the data
position information, the printing page information and the printing picture

information, derived from the data size of data transferred from the picture data

transferring device. So, in this picture data receiving method, data transmission can be
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re-initiated as from the mid data even if bus resetting occurs during data transmission
to enable data transmission in a shorter time to achieve an overall shorter printing

time.
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Claims

1. A printing device comprising:

printing means for performing printing using printing data from a printing
control device;

input/output means for being fed from said printing control device with printing
data comprehended ina packet conforming to the IEEE (The Institute of Electrical and
Electronics Engineers)1394 standard, and for outputting a response packet responsive
to a command packet conforming to the IEEE 1394 standard from said printing control
device; and

control means for controlling said input/output means for outputting the .
information, pertinent to said printing data, input by said input/output means before
occurrence of bus resetting between the input/output means and the printing control
device when such bus resetting occurs during inputting the printing data by said
input/output means, to the printing control device, said control means controlling said
printing means to perform printing processing using printing data input by said
input/output means.
2. The printing device according to claim 1 wherein said control means manages
control to output to said printing control device at least one of the data position
information, printing page information and the printing picture information, derived
from the data size of data received by said input/output means, as the information

pertinent to the printing data, input by said input/output means before occurrence of



| #109%&' ()- f-z 109%& ()- _+dEnbC 10!|#10% & ()- @#10% & ()-#10% & ()-y
10% & (Y- F10%-& ()- @#10% & ()- *{#| dEmbC 10! SH10% & ()- f#10% & () -
FSH10% & ()- y 10% & ()- S 10% & ()- y#10% & ()- !sBAEmbC 10! - S#10% & () -
+z 10% & ()- )mMO0% & ()- L' SHI0% & ()- 9#10% & ()-"SH10% & ()- 3bC

10! @A0%& ()-y&L0% ()- 10° 10 10° 456;&610% & ()- 12@10% & ()-

bus resetting;

said input/output means receiving printing data as from the printing data not
received by said input/output means due to interruption by said bus resetting to permit
said printing means to continue the printing processing.

3. A printing method for performing printing using printing data from a printing
control device, comprising:

a step of outputting a response packet responsive to a command packet,
conforming to the IEEE (The Institute of Electrical and Electronics Engineers) 1394
standard, input from said printing control device;

a step of receiving from said printing control device said printing control data .
-comprehended in a packet.conforming to said IEEE 1394 standard;.

a step of managing control to output to said printing control device the

- information pertinent to said printing data , as received prior to occurrence of bus
resetting, in case such bus resetting occurs with respect to said printing control device
as said printing data is input; and

a step of performing the printing using the input printing data.

4. The printing method according to claim 3 wherein control is managed to output at
least one of the data position information, printing page information and the printing
picture information, derived from the data size of received data, as the information
pertinent to the printing data, input before occurrence of bus resetting; and

receiving printing data as from the printing data not received due to interruption
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by said bus resetting to permit said printing step to continue the printing processing.
5. A printing control device comprising:
picture processing means for processing picture signals output from outside to
generate printing data;
input/output means for comprehending printing data generated by said picture
processing means in a packet conforming to the IEEE (The Institute of Electrical and -
Electronics Engineers)1394 standard, and for outputting the picture data
comprehended in said packet to a printing device; and
control means for requesting said printing device to transmit the information
pertinent to said printing data, output by said input/output means before occurrence
of bus resetting between the input/output means and the printing control device when-
such bus resetting occurs during outputting the printing data by said input/output
means, said control means controlling said input/output means to perform the.
processing of re-outputting the printing data based on the information output from said
printing device so as to be input by said input/output means.
6. The printing control device according to claim 5 wherein said control means
manages control to receive at least one of the data position information, printing page
information and the printing picture information, derived from the data size of data
received by said printing device, responsive to the information pertinent to the printing

data, input by said input/output means before occurrence of bus resetting, and to

output to said input/output means printing data as from the printing data not received
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The printing cont device accordlng to claim wherem said picture signals are

television signals and wherein printing data pertinent to television signals received are
generated.

8. A printing control method for processing picture signals input from outside to
generate printing data, comprising:

a step of comprehending the printing data generated on processing said picture
signals in a packet conforming to the IEEE (The Institute of Electrical and Electronics
Engineers)1394 standard to output the printing data comprehended in said packet to

~..a printing device; .
-a step of requesting said printing device to transmit the information pertinent
to said printing data, output before occurrence of bus resetting with respect to the.
- printing control device when such bus resetting occurs during outputting the printing -
-~ data; and
a step of managing control to perform the processing of re-outputting the
printing data, based on the information pertinent to said printing data output from said
printing device.
9. The printing control method according to claim 8 wherein control is ﬁmnaged SO
that at least one of the data position information, printing page information and the
printing picture information, derived from the data size of data received by said

printing device, responsive to the information pertinent to the printing data, input
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resetting is output to said printing device.
10. The printing control method according to claim 8 wherein said picture signals are
television signals and wherein printing data pertinent to television signals received are
generated. |
11. A printing system comprising:

a printing control device having picture processing means for processing picture
signals output from outside to generate printing data, first input/output means for
comprehending printing data generated by said picture processing means in a packet ..

.-conforming to the IEEE (The Institute of Electrical and Electronics Engineers)1394 . -
standard, and for outputting the picture data comprehended in said packet to a printing -
device and control means for controlling said first input/output means; and

a printing device having printing means for controlling said first input/output
means and second input/output means for receiving the printing data from said printing
control device and for outputting a response packet responsive to a command packet
from said printing control device;

said first input/output means requesting said printing device to transmit the
information output before occurrence of bus resetting between the input/output means

and the printing control device when such bus resetting occurs during transmission of

the printing data from the first input/output means to second input/output means, said
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12. The printing system according to claim 11 wherein said second input/output
means generates at least one of the data position information, printing page
information and the printing picture information, based on the printing data received
before occurrence of bus resetting, responsive to a request from said control means,
and comprehends the generated information in a response packet to output the

information comprehended insaid response packet to said printing control device; said

‘control means managing control to output to said printing device the printing dataas .- - '

from data not received by said printing device based on at least one of the data position
information, printing page information and the printing picture information
comprehended in said response packet.
13. A printing method comprising:

transmitting printing data from first input/output means comprised in a
transmission device to second input/output means comprised in a printing device and
requesting said printing device to transmit the information output by said first
input/output means before occurrence of bus resetting between the transmission device
and the printing device if such bus resetting occurs during transmission of the printing

data;
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- resetting is output to said printing device.
16. A picture data receiving method for receiving picture data from a picture data
transferring device, comprising:

a step of outputting a response packet responsive to a command packet
conforming to the IEEE (The Institute of Electrical and Electronics Engineers)1394
standard, input from said picture data transferring device;

a step of receiving said picture data, comprehended in a packet conforming to
still image data IEEE 1394 standard, from said picture data transferring device; and

a step of managing control so that, if bus resetting occurs with respect to said
picture data transferring device during inputting the picture data, the information of

said picture data input before occurrence of bus resetting is output to said picture data
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