18 Decenber 2003°1 DESCRI PTI ON | mage-Printing System Technical Field The
present invention relates to an inmage-processi ng apparatus n inage-
processi ng nethod, a printing apparatus, a printing néghﬁﬁ§m§#{éd6§

i mge-printing system an inmage-printing nethod and a nmedi um storing

i mge-processing and printing prograns, all for use in a systemin which a
printer apparatus connected by an interface of digital serial bus type
that conplies with, for exanple, IEEE (The Institute of Electrical and

El ectroni cs Engi neers) 1394 standards, prints imges. Background Art The

| EEE (The Institute of EIectrIHEﬂCEﬁﬂﬂkiﬁctronics Engi neers) 1394 standards
define the physical and electrical standards of connectors designed for use
i n viamagesBrintipgfystarnes to connect the apparatuses to one another. Once an
apparatus that has an interface conplying with the | EEE1394 standards is
physically connected to another apparatus having such an interface, it can
achi eve hot plug and play and the |Iike, acconplishing high-speed transfer

of dpgl and automatic setting of connection between the
app$%®zé%%%ﬁ s is why the | EEE1394 standards have been adopted as

common serjal-interface standards in the industries. STBs (Set Top Boxes),
tel evi si oh¢ @Eesepbinveiiomralateappaamimegs-paoesskingapparatits, k& Beagevber 2003
’ processing method, a printing apparatus, a printing method, an image-printing system,

an image-printing method and a medium storing image-processing and printing

programs, all for use in a system in which a printer apparatus connected by an

interface of digital serial bus type that complies with, for example, IEEE (The Institute

of Electrical and Electronics Engineers) 1394 standards, prints images.

Background Art

The IEEE (The Institute of Electrical and Electronics Engineers) 1394 standards
define the physical and electrical standards of connectors designed for use in various
apparatuses 1o connect the apparatuses to one another. Once an apparatus that has an
interface complying with the IEEE1394 standards is physically connected to another
apparatus having such an interface, it can achieve hot plug and play and the like,
accomplishing high-speed transfer of digital data and automatic setting of connection
between the apparatuses. This is why the IEEE1394 standards have been adopted as
common serial-interface standards in the industries.

. STBs(Set Top Boxes), television receivers, printer apparatuses are known, each



having an interface that conplies wth the above-nenti oned | EEE1394
standards. A nethod of transmtting |Iso packets conplyj W 1th | EEE1394
standards, each containing |um nance signals and col iﬂ? Bgf’?’}"é‘?"g?@g si gnal s,
is disclosed in Jpn. Pat. Appln. Laid-Qpen Publication No. 10-126426. A
printer apparatus conplying wth the | EEE1394 standards is disclosed in
Jpn. Pat. Appin. Laid-Open Publicatjon No. 10-285246. However, neither a
tel evision receivers nor an STB has“been connected to a printer apparatus

by i terfaces C h the | EEE1394 standards _so that the printer
a);;pa AW 4k t%&?‘?ﬁ%{"ﬂhgomﬁ’&éﬁ“ﬂﬁ the ahovsrmgationsd IBEE 3P4 stasidards: ecei ver .

Hi t herto, rint the i mge displayed by a tel evision receiver by neans of
a printeA @pg‘a’k{b@ﬁlsansamtumg Eofpacketsapabplying with tked 1EBB1 3066 anMaidsonal
Tel evision System Conmittee) signals, i.e., analog signals, from the

t el eeach oonta@tiap\lemiRdncasiSlds iahd ddI'@lQﬂffPér@ﬁ@@m RalsNs Bisciseh 1ﬁ%ﬂr atus,
and the analog signals are transferred to the §r| nf er apparat whi ch

t b | he anal o
B gnin APphlTRaie Spacpib e RoM QAR Xl ARGRANS casyPbiGer 1| ng
digit th t I t STB The analo si gnal s,
thos vt hetERE 39h Smaaards Fotfelucd i dpe Faty Appisdatin pemBapheaticor

apparatus to print fine characters and the like. To enable the printer
appafit d@-%ﬁ%ﬁ-nt the i mage that the television receiver displays, many
printing paraneters are set in the television receiver or the STB i n nost

cases. Tthwel&E@,SﬁmﬂibT(ﬁefeléiﬂmtheb@k/@i@ RO SIEEHYE bR chife LB thREVI tably
grows. 18 Decenber 2003
printer apparatus by 1nterfaces complying with the IEEE1394 standards so that the
printer apparatus may print the image being displayed by the television receiver.
Hitherto, to print the image displayed by a television receiver by means of a
printer apparatus, an interface capable of receiving N TSC(National Television System
Committee) signals, i.e., analog signals, from the television receiver or an STB is
incorporated in the printer apparatus, and the analog signals are transferred to the
printer apparatus, which prints the image being displayed by the television receiver.
The analog signals transferred to the printer apparatus have generated by converting
digital signals in the television receiver or the STB. The analog signals, thus
generated, are deteriorated in quality, disabling the printer apparatus to print fine
characters and the like.
To enable the printer apparatus to print the image that the television receiver

displays, many printing parameters are set in the television receiver or the STB in most

cases. The process-burden on the television receiver or the STB inevitably grows.



The applicant proposed the techni ques described in Japanese Patent
Application No. 11-191026, Japanese Patent Applicati OE%HO. 11- 22%552,
Japanese Patent Application No. 11-248067 and Japanes&PBSEmbRr lication
No. 11 -345470, based on which priority is clained to the present
application, to | EEE1394 Trade Associ ation, for the purpose of
standardi zati on. | EEE1394 Trade Associ ation disclosed these techniques in
the formof the follow ng drafts: AVI C Printer Subunit Speci fication
Version 1,0 Draft 0.97: 6Q (2000 AW O f-Cycle Meeting on May 24-25,
2000) Avi Ehpppplieant pronased thsfeehniquas deseribeddn fpanese PptentApplication 1000 TA
AV-WG on Jan. 18, 2000) AVIC Printer Subunit Specification Version 1.0
Dr af No0. B1-194626,3 (8fankhe RateAl/ \Mpphiedtiong N 1d+33325230]apageje Madedtosur e of
the Invention An object of the invention is to provide an image-processing
appapgiolizaAOFNAN1 1124R067 RHhA A8 PARNPAD NIRRT off RloY € 1 115800 badeling, | Mges

represented by digital inmge " data, which are displayed by fel evi sion

recej.yens. .Anot her .objgect..of this invention i ide . a_printing

- oparcRorARBLS TS R st ekl Gl o IEEETAM b Atnitaloh.
represented by digital inmage data, which are displayed by television

r ecefdlethe. puipesnhof simpdaedizationh JHEREIN4 diade Assoplabonddisglesedntleseor i nt i ng
apparatus and 18 Decenber 2003 4 an inmge-printing nethod that serve to
pr i ntechniqpies ia desforapodefdibvipgdirgits:al i nage

*AV/C Printer Subunit Specification Version 1.0 Draft 0.97: 60 (2Q00 AVWG
Off-Cycle Meeting on May 24-25, 2000)

AV/C Printer Subunit Specification Version 1.6 Draft 0.7: 5 (1000 TA QM
AV-WG on Jan. 18, 2000)

AV/C Printer Subunit Specification Version 1.0 Draft 0.5: 145 (3Q99 TA QM

AVWG Meeting on July 28-30, 1999)

Disclosure of the Invention

An object of the invention is to provide an image-processing apparatus and an
image-processing method that serve to print fine images represented by digital image
data, which are displayed by television receivers.

Another object of this invention is to provide a printing apparatus and a printing
method that serve to print fine images represented by digital image data, which are
displayed by television receivers.

Another object of the invention is to provide an image-printing apparatus and




data, which are displayed by television receivers. Still another object of
the present inventionis to provide a nedium storing rograns for printing
fine i mages represented by digital inmage data, which ﬁ@ecﬁméw%@éd by

tel evision receivers. To attain the objects described above, an

i mage- processi ng apparatus according to the invention conprises:

i mage- processi ng neans for processidpg ‘an externally input image signal,
thereby to generate inage data; and i mage output mnmeans for outputting a
packet .to an prjnter apparatus, said packet conplying with a predeterm ned
di gi fRIMagespr tmsuaetis%‘ttgﬁt. seryetq PrBEIBG IPageSHSRIESCH dm@lgatagaa@gﬁe
command which is contained in the packet and which designates the

t r andatiagwihoeh aife disglayed bgttelevigion tewedverdat a based on the i mage data. The

i mage output means al so describes, in the capture conmmand, the imge type

dat a repr8§RMroilert H8jetPbf e Efcs%ﬂ? irﬁﬁénltionﬁi'sf%gr%vﬂﬁt - médiuh{B@RIY ocessi ng

apparatus according to this invention is characterized in the follow ng

enorEaean ek SRS A IRde TBRES S0P by B RRCHRRIE Sard ATREN s o,

printjn paratus, that conplies with a predeterm ned digital serial bus
syst @WPPaA(eagﬂ’tW?"é”ﬂ@érfﬁﬁ%e{Shat desi gnates transm ssion of still-picture
data generated fromthe inage data is inserted into the packet. |nmage-type
dat a t hat Toefinbsthabbjerts deserbediboe antimiape-proctssing appastusactesdingbed in
the capture command. The packet is then output to a printing apparatus. 18

Dec eftphe ildtion cotnprisddt infiheapReMiHS it T6} pracéRingdeh X8RNy inpyent i on .
conpri ses image input
image signal, thereby to generate image data; and image output means for outputting
a packet to an printer apparatus, said packet complying with a predetermined digital
serial bus system. The image output means outputs a capture command which is
contained in the packet and which designates the transmission of desired still-picture
data based on the image data. The image output means also' describes, in the capture
command, the image type data representing the format of the still-picture data.

An image-processing apparatus according to this invention is. characterized in
the following respects. An externally input image signal is processed, thereby
generating image data. The image data is inserted into a packet to an printing
apparatus that complies with a predetermined digital serial bus system. A capture
command that designates transmission of still-picture data generated from the image
data is inserted into the packet. Image-type data that represents a format of the still-

picture data is described in the capture command. The packet is then output to a

printing apparatus.



‘means, image-converting means, and printing neans. The inmage input neans
receives 1mage data of a prescribed format, which is contained in a packet
conplying with a predeternined digital serial bus sy& HReeMpREs 2003

I mage-converting nmeans converts the format of the inmage data input to the

| mage i nput neans to a format for printing. The printing nmeans prints

still-picture image data based on the imge data of the format converted
by the image-converting nmeans. The Fpacket contains a capture comand
designating transm ssion of the still-picture data, and inmage-type data

r epr esent Anirtthey agpararak aofordivg & thelproseit inventiohaonfpries ¢iiabedpuit t he
capture command. The i nmage- converting neans converts the format in

accondane %nw'ﬁ%%oh%rti%gm@% Btﬁﬂ g?l?lﬁ\r}ggl? 5 Bqd ixhgg% &‘f)u?ﬁ’fétagg ?enc%& nd. A

printing net accor on i s cha errze

fol l.ow ng,. .respects. . cket, i s.received, ich c lies. with a

pr eo‘é‘?ae‘grenqﬂgcﬁ’%cﬁ Bﬁsgﬂﬁg(g??%mbﬂ’}lcgﬁ?m% i W?‘Engﬁ?@Pbémgﬁﬁ’é]é adat a and
a capture command designating transmission of still-picture data based on

t he Pedelermined digital senakbbussystém. i Hagimagacanvertinguadanscemvarty thed to a
format for printing, in accordance with inmage-type data described in the

captfiormat ofittenighagecate biprs ed theindgdieinbat Mhndfo 4 Rtnftitbt pRhGhY! Theat a
received. Still-picture imge data based on the i mge data of the formt

con | M€ dei11AR ~4 S RE 401 v, accar i ,nvention
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designating transmission of the still-picture data, and image-type data representing the

format of the still-picture data is described in the capture command. The image-
converting means converts the format in accordance with the image-type data
described in the capture command.

A printing method according to the invention is characterized in the following
respects. A packet is received, which complies with a predetermined digital serial bus
system and which contains image data and a capture command designating
transmission of still-picture data based on the image data. The format of the image
data received is converted to a format for printing, in accordance with image-type data
described in the capture command and representing the format of the stitl-picture data
received. Still-picture image data based on the image data of the format converted is
printed.

An image-printing system according to ‘the invention comprises image-

processing apparatus and a printing apparatus. The image-processing apparatus




thereby to generate i mage data, and i mage output neans for outputting a
packet to an printing apparatus, said packet conmplying.wth a

predeterm ned digital serial bus system and containi ﬁg D{eﬁ%mP?‘Fa?g?Q%at a
generated by the inmage-processing neans. The inage output neans outputs

t he packet, after inserting, into the packet, a capture conmmand
designating transm ssion of still-picture data generated fromthe inage
data, and describing, in the capture conmmand, inmage-type data representing
a format _of the still-picture data. The printin par at.us conpri.ses i mage
" nputOTRLRgs er drarsss g mems aogesting ap et Rl inaee VgFln |
contained in a packet conplying wwth a predeterm ned digital serial bus
syst direbyiggeraatedmagegiatnand Inmgecaipelmeanp foreutputinge packeHe ammge data
input to the image input neans to a format for printing, and printing
meangrihtingpappatratag, siidl padkiet congplyimeowithad prodaetmimrdt digitalregdaldea of the
format converted by the inmage-converting neans. The i nage-converting neans
conv b ] t LA 5 red in the
! o e e e gy B e e B LR
characterized in the follow n spects. external |y jnput inmage signal
s proaEs.aput Mepns putiiey It pekel, Bitgpdnssating. i e gekelapCapie: at ed | s
inserted into a packet that conplies with a predetermned digital serial
bus §9BMRMAd desigpatingdransmiayion eéstiifmuctunedate geaeiated fsam the imege datpi ct ure
data generated fromthe inage data is inserted into the packet. The

| magend yipscrilzing, inghe eapturé ogmmana; imbgetypddata répresqitiigd foraadt af tie
described in the 18 Decenber 2003 7 capture conmand. The packet is then
trangflitgiefire Gufal MBlie plikn® aFFAaEARNYHAS MdeR input means for receiving

image data of a prescribed format, which is contained in a packet complying with a
predetermined digital serial bus system, image-converting means for converting the
format of the image data input to the image input means to a format for printing, and
printing means for printing still-picture image data based on the image data of the
format converted by the image-converting means. The image-converting means
converts the format in accordance with the image-type data described in the capture
command.

An image-printing method according to this invention is characterized in the
following respects. An externally input image signal is processed, thereby to generate
image data. The image data generated is inserted into a packet that complies with a
predétermined digital serial bus system. A capture command designating transmission
of still-picture data generated from the image data is inserted into the packet. The

image-type data representing a format of the still-picture data is described in the



the predeterm ned digital séerial bus systemand containing the image data
and the capture command is received. The format of the imge data received
is converted to a format for printing, in accordance!®PeeembriFEOBype data
described in the capture comrand and representing the format of the
still-picture data received. Still-picture inage data based on the inage
data of the format converted is printed. A storage nedi um according to the
i nvention stores an inage-processiig program The program describes the
steps of: processing an externally input image signal, thereby to generate
I mgeptiaeazommsand t Thepadket isthge trdasmittpeh diuathed, the paoket copgrktg witat

conplies with a predeterm ned digital serial bus system inserting, into

t he th@gﬁk@étenﬁiﬂ&p&%‘iﬁl SOAREHES b@Natd BSntfairﬁﬂ%_rfhé Shgefat# tankl thRi cture
data generated fromthe Image data, and describing, Iin the capture

co [ - r-epr £ i a. format of t.he.still-picgture data;
and bt AT B Bl TERL AR of o imil B Mol B aemiellsfiae *neai
according to the present invention stores an image- praqcessing program The
pr ogy Jor imsasing, én scepislagee Wikt andgerdype dalakdasceibgdiipithe Capiuip a
predeterm ned digital serial bus systemand containing imge data and a

c aptasmemand rmmd rdpresemtireg thenfprinae of thenstill-picthiredataagecided aStiHepiciad, to a

format for printing, in accordance with image-type data described in the
Captiﬂfa%e%ﬁﬁb@é’e@@ﬂ thd BRIES@REIdTIhé FenhRTdTbeRbd $4 gﬁhte&!. cture data
received; and printing stTll-picture imge data based on the inmage data of

the forme gopvertedy, 18, Decenber, 2003 frBionelioPss Gh RbALNpRlcellig L 2w nos

program. The program describes the steps of: processing an externally input image
signal, thereby to generate image data; inserting the image data generated, info a
packet that complies with a predetermined digital serial bus system; inserting, into the
packet, a capture command designating transmission of still-picture data generatéd
from the image data, and describing, in the capture command, image-type data
representing a format of the still-picture data; and outputting the packet to a printing
apparatus. |

Another storage medium according to the present invention stores an image-
processing program. The program describes the steps of: receiving a packet complying
with a predetermined digital serial bus system and containing image data and a capture
command; converting the format of the image data received, to a format for printing,
in accordance with image-type data described in the capture command and
representing the format of still-picture data received; and printing still-picture image

data based on the image data of the format converted.




FIG 1is adiagramillustrating an inmage-printing system according to the
present invention; FIG 2 is a block diagramof the SJIB.and pri tosr
apparatus, both provided in the inmage-printing syste 5’88%’?8?5@ o the
invention; FIG 3 is a diagramdepicting an asynchronous packet transferred
between the STB and the printer apparatus; FIG 4 is a diagram
representing the data section of thg asynchronous packet; FIG 5 is a
timng chart explaining how the asyhchronous packet is transmtted froma

dat a-.cp rting. section . to.a data input section; FIG 6 is a diagram

expl gr}ﬁ?ﬁeqqq@%owﬁh?@y@wdng% still picture; FIG 7 is a diagram show ng
the data configuration of an asynchronous packet that contains a capture
command; FIG. 18is 8 diagiiaayilustmtpigaimiimggepeintngesysbémi acapedingptss thewhi ch are
stored in inmage format_specifiers; FIG 9 is a diagram show ng ot her nanes

of opf@entfm@mpres, which are stored in imge format specifiers; FIG 10
is a diagram expl aining the sequence of transmtting still-picture data of

appar at us 0P & FH Rk SRR STRand iy Php ikl BORIGH B g

still gi cture data of YCC4.2:0 pixel format is transmtted, a point after
anot HBRZEPEINAING: §yftean ageording intheigvestitihher 2003 9 FIG 12 is a di agram
expl ai ni n% t he sequence of transmitting still-picture data

IG. 3 is a diagram depicting an asynchronous packet transferred between the

STB and the printer apparatus;

FIG. 4 is a diagram representing the data section of the asynchronous packet;

FIG. 5 is a timing chart explaining how the asynchronous packet is transmitted
from a data-converting section to a data input section;

-FIG. 6 is a diagram explaining the image type of a still picture;

FIG. 7 is a diagram showing the data configuration of an asynchronous packet
that contains a capture command;

FIG. 8 is a diagram explaining the names of image types, which are stored in
image format_specifiers;

FIG. 9 is a diagram showing other names of other image types, which are stored
in image format_specifiers;

FIG. 10 is a diagram explaining the sequence of transmitting still-picture data
of YCC4:2:2 pixel format is transmitted, a point after another, o a printer apparatus;

FIG. 11 is a diagram explaining the sequence of fransmitting still-picture data

of YCCA:2:0 pixel format is transmitted, a point after another, to a printer apparatus;



of YCC4:2:2 pixet format is transnmitted, a line after another, to a printer
apparatus; FIG 13 is a diagram explaining the sequerﬁﬁﬁof tr rbl%m'tti ng

still-picture data of YCC4:2:0 pixel format is trans E8MPe 4008 after
another, to a printer apparatus; FIG 14 is a diagram expl aining how a
still picture of 480 4224 x 3 is transmtted, a point after another; FIG
15 is a diagramexplaining how a still picture of 48Q420...4 x 3 is
transmitted, a point after another;%FIG 16 is a di agram expl ai ni ng how a
still picture of 480 4224 x 3 is transmtted, a line after another; FIG

17 i s a dFHgr ddhiea diagraimmexplainisg thd sdqupnce of wansmitiog 4dll4pictige idata
transmtted, a line after another; FIG 18 is a flowhart explaining the

sequenyYeCO4: 202 ?ﬁb&ﬂi@ﬁnﬁﬂ‘i@ tRsiiifed, #HA8aAkH andMet QbBpliRtePapPhrafiis;| mMge in
the image-printing systemaccording to the present invention, FIG 19 is a

tho pri nt 10 PP el R of BobdfiAE TR G gald T
e OB P20 Pdiel Toum R feerp ks L ier ADEMeapioed RULCTAEDRRRE | mage
the television receiver is displaying; and FIG 21 is a di agram expl ai ni ng
how an as¥Hlohrdnisus diagieat explainims homw adstil Heimeetndr 420@2214 x Befsveen t he
STB and the printer apparatus, thereby to nake the printer apparatus print
transmitted, a point after another; '
FIG. 15 is a diagram explaining how a still picture of 4804204 x 3 is
transmitted, a point after another;
FIG. 16 is a diagram explaining how a still picture of 480422 4 x 3 is
transmitted, a line after another;
FIG. 17 is a diagram explaining how a still picture of 480.420_4 x 3 is
transmitted, a line after another;
FIG. 18 is a flowchart explaining the sequence of processes the printer
apparatus performs to print an image in the image-printing system according to the
present invention;
FIG. 19 is a diagram for explaining how the CPU provided in the STB operates
to make the printer apparatus print the image the television receiver is displaying;
FIG. 20 is a diagram for explaining the sequence of processes the CPU of the
STB performs to make the printer apparatus print the image the television receiver is
displaying; and

FIG. 21 is a diagram explaining how an asynchronous packet is transferred




a still picture.-Best Mdde for Carrying out the Invention Enbodi ments of
the present invention will be described in detail, mﬁ&? reference to the
acconpanyi ng drawi ngs. An i mage-printing system accor i R§C8BPe 7903 esent

i nvention has, for exanple, the structure shown in FIG 1. The

i mage-printing system1 conprises an antenna 1, an ST13 (Set Top Box) 3, a
tel evision receiver 4, and a printey, apparatus 5. The antenna 2 receives
signals representing noving pictures and broadcast by the use of, for

exanpl e, comunications satellites. The STB 3 rforns specific, processes
on t REtwesA SThapd TN iR aPRATRRHRCTCUYAS TREkHNG SR AE PR NS PTEH o
receiver 4 displays the noving pictures and still pictures. The printer
appaaatillspistyrei nt s i nages di spl ayed by the television receiver 4. In
operation, the antenna 2 receives a video signal representing a noving
picture and outputs the video signal to the ST13 3. The video signal the
antenna 2 receives consists of image signals of nmany channels, which are

*har A s A SR EaBIRE ovsnti l e T2 MpES (Wovi g Prctur e Bxper ts
2003 11" Fiabe Sesnap bicpeessny s eatioh sl By descr HSA GG MIRICRUBPER ot od by
novi ng picture data of the NTSC (National Tel evision System Conmittee)
syst éothedcampasying drawings.
An image-printing system according to the present invention has, for example,
the structure shown in FIG. 1.
The image-printing system 1 comprises an antenna 1, an STB (Set Top Box) 3,
a television receiver 4, and a i)rinter apparatus 5. The antenna 2 receives signals
representing moving pictures and broadcast by the use of, for example,
communications satellites. The STB 3 performs specific processes on the moving-
image data the antenna 2 has received. The television receiver 4 displays the moving
pictures and still pictures. The printer apparatus 5 prints images displayed by the
television receiver 4.
In operation, the antenna 2 receives a video signal representing a moving picture
and outputs the ‘video signal to the STB 3. The video signa! the antenna 2 receives
consists of image signals of many channels, which are superimposed one upon another.
The video signal is moving-picture data that has been compressed by, for example, the

MPEG (Moving Picture Experts Group) system and encrypted by a prescribed

encryption system.




been supplied to-the receiver 4 through the STB 3. The tel evision receiver
4 may be a high-definition TV (HDTV) receiver. |If so, the television
receiver 4 displays a nmovingpicture when it receives,8PRERPHL08PB 3,
novi ng- pi cture data conplying with the HD (H gh Definition) standards.
Further, the STB 3 controls the display node of the television receiver 4,
whereby the receiver 4 can display still pictures and other data such as
text data. As shown in FIG 2, thelSTB 3 conprises a denodul ati ng section
11, a descranbling section 12, a data-converting section 13, a

dernul ti pl Thenglesesidn oaceider &ﬁliglplﬁﬂge mem?ypiitﬁnrearepféﬁﬁﬁeﬂrwmiﬂ -section
16, and a decoding nenory 17. The STB 3 turther conprises ‘an NTSC encodi ng

Sentd : : . y
opori Tt datd PRI CYROifofal PO IAh Sostenf CIRURE SRR Y. o
(Central_Processi Uni. t . _The .de Lng section 11 denodyl ates the
Vi der}%éeé’i YR ]eﬁﬁé? tﬁ%{ f'e‘?‘?h‘é‘;"ég ’2‘&%‘@%@@ glgﬂuj’% Ee g"é&&%‘h‘bﬁ‘ﬁ&' eg dcmaype 12
decrypts novi ng-picture data. The data-converting section 13 converts data
t hatd efiagion 1V (HOTEER@Iverst Krvarthe teleivisidnmateivpr éxdisplagect i on 14
perfornms a process such as the process of extracting noving-picture data

of ampwamgpichad vﬂfbmrinﬂdceivel"hﬁohﬁﬁéﬂlﬂyg,&ﬁ%bﬂfg-pﬁﬁﬁﬂﬁhté@olﬂﬁgﬁﬂgv@lﬂ{ a. The
NTSC encodi ng section 18 converts data to one that can be di spl ayed by the

o N DTAUEA D) JUSOBOST AR IV SESHLOI Y TR HERC o o0
géggbgﬁgﬁ%ﬁ%ggéggﬁ%# %S\yﬁgggpithler}e}:&%ers I %ag’digp (?iy qs?iﬁogilcjzltu%ys and ot él! on 11.’
data such as text data.
As shown in FIG. 2, the STB 3 comprises a demodulating section 11, a
descrambling section 12, a data-converting section 13, a demultiplexing section 14, an
image memory 15, an MPEG processing section 16, and a decoding memory 17. The
STB 3 further comprises an NTSC encoding section 18, a display control section 19,
a display memory 20, an operation input section 21, a RAM (Random Access
Memory) 22, and a CPU (Central Processing Unit) 23. The demodulating section 11
demodulates the video signal the antenna 2 has received. The descrambling section
12 decrypts moving-picture data. The data-converting section 13 converts data that -
complies with the IEEE1394 standards. The demultiplexing section 14 performs a
process such as the process of extracting moving-picture data of a prescribed channel.
The MPEG processing section 16 decode data. The NTSC encoding section 18

converts data to one that can be displayed by the television receiver 4. The operation

input section 21 receives instructions made by the user. The CPU 23 controls the




converting section 13, denultiplexing section 14, MPEG processing section
16, operation input section 21, RAM'22, and CPU 23 connected to a
bus. Using the bus, the CPU 23 controls the other coﬁ%gﬁéﬁPEeQQOQ3he STB 3.
The denodul ating section 11 receives a video signal fromthe antenna 2. The
video signal is an analog data that represents, for exanple, a stream of
nmovi ng pictures. The denodul ating section 11 perfornms denodul ation and A/D
(Anal og-to- Digital) conversion onhe video signal supplied fromthe
antenna 2, thereby generating digital noving-picture data. The

movi Aepicempancats of themisBgenerat ed, is output to the descranmbling section
12. The denodul ati ng section 11 receives a control signal, too, which s

suppl i ed In o SHB GPthe Fetdudulting bectivis11) demmbﬁﬁg%c%h 2, heatgont r ol
signal, the denodul ating section 11 carries out the denodul ation and A/D
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desc i ng section. .2 Lyes ving-pi cture data that has been
enor DpRaHoNIBTCef0s 71 RARERL aind CBL2% hi Sorbrrci! B URthen
accordance w th the encryption algorithm prepared to decrypt - the

movi Ags, ghe (e 23gantrols thegetber epmipongntseditheSTB3out put s t he movi ng- pi cture
data, thus decrypted, to the data-converting section 13. The section 12
recei ves @The dentadulatingsedtiohr ldnmddetvesRWiddo 'fslg?n@'ll ditont ilee Batennd e The
descranbling section 12 uses, for exanple, the decryption key contained in
t hi syRRot §éighalSisdBf! anal r i beture
dat a‘.l The lgaét1 a- convag]ra t%ggféegﬁt ortﬁﬁﬁegelgt\éhpr}rg{ icggﬂgﬂ@,i"%’%rreﬁgggfgrﬁgt@ing)ml i es
with

picin?rres. The demodulating section 11 performs demodulation and A/D (Analog-to-
Digital) conversion on the video signal supplied from the antenna 2, thereby generating
digital moving-picture data. The moving-picture data, thus generated, is output to the
descrambling section 12. The demodulating section 11 receives a control signal, too,
which is supplied from the CPU 23 through the bus. In accordance with the control
signal, the demodulating section 11 carries out the demodulation and A/D conversion.

The descrambling section 12 decrypts the moving-picture data supplied from
the demodulating section 11. More precisely, the descrambling section 12 receives the
moving-picture data that has been encrypted. The section 12 then decrypts the
moving-picture data in accordance with the encryption algorithm prepared to decrypt
the moving-picture data. The descrambling section 12 outputs the moving-picture
data, thus decrypted, to the data-converting section 13. The section 12 receives a
control] signal from the CPU 23 through the bus. The descrambling section 12 uses,

for example, the decryption key contained in this control signal, to decrypt the moving-




exanpl e, the | EEE1394 standards: The data-converting section 13 perforns
signal processing conplying with the | EEE1394 standards, on the

novi ng-pi cture data supplied fromthe descranbling sd8fespmiper 2GG3
accordance with the control signal supplied fromthe CPU 23. The

dat a-converting section 13 generates an | EEE1394- conplyng data packet that
contains the input noving:-picture data or still-picture data. The

dat a-converting section 13 generatel$ an i sochronous data packet, in order
to transmt data continuous in tinme, such as noving-picture data. To

t r anpidttiresdathi ¢ data, such as still-picture data, commands or
connection-setting data, the section 13 generates an asynchronous packet

100 of th S ' . ] : in FIG

3 has a hobganrEOMn spkiton 3 b ASKIRHATAAS RACAEhpBRRIOCIR | On 101
i it I 1394 ds. The header.. ' 101 contai

oot PRaDPBh P TEREISR fanieted) The aelbertian eation LoETIQRanSAB on

| abel ), a retry code (rt: retry code), a transaction code (tcode:
t r anPEREcssngcemplyipgi withithe (MEE1394 standpyds, ons the oeoving(piowre alatd) , a
destination offset, a data-field length (data-length), an extended

t r answppliezh fromleh¢ eesaagidingcostdion 42 emdecoridanss abtH aie eoaRd] sizndl a header
CRC (header CRC, CRC of header field). The destination IDis the ID of the

si deghpyied Mﬁs%‘ a I ; i ' 2} tus 5.
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ID of _the STB 3. T. estinatian-, offset .designat a_nmenory address in the
16 poelluE G edh8 haRiantBins 2y inhvg HatsPietars Dladr Skp e ia o5 1 he
CRC for the header section_ _101. .

The data-converting section 13 generates an isochronous data packet, in order to

transmit data continuous in time, such as moving-picture data, To transmit static data,
such as still-picture data, commands or connection-setting data, the section 13
generates an asynchronous packet 100 of the type shown in FIG. 3.

‘The asynchronous packet 100 shown in FIG. 3 has a header section 101 and a
data section 102. The header section 101 complies with the IEEE1394 standards.

-The header section 101 contains a destination ID (destination ID), a transaction
label (t1: transaction label), a retry code (it: retry code), a transaction code (tcode:
transaction code), priority (pri: priority), a source ID (source ID), a destination offset,
a data-field length (data_length), an extended transaction code (extended_tcode:
extended transaction code), and a header CRC (header_CRC; CRC of header field).
The destination ID is the ID of the side that receives the packet, i.e., the ID of the
printer apparatus 5. The source ID is the ID of the side that transmits the packet, i.e.,

the ID of the STB 3. The destination_offset designates a memory address in the



The data section-102 contains a data field and a data CRC (data-CRC). The
data field is provided to store data that accords with bhe FCP ( Function
Control Protocol) and the AV/ C protocol . The data CRE3 HEE¥PREta¥93t he CRC
for the data section 102. As shown in FIG 4, the data field contains a
CTS (Conmand Transaction Set), a command type (command type), a subunit
type (subunit type), and a subunit 1I4D (subunit,-ID). The CTIS is

i nformation conplying with the FCP."'The subunlt type desi gnat es t he type
of the s bunlt ravid n e|V| e is the ID
of t REORRIRFivIf irdaihe ReRRE CREESTIALEr ViengRG faf theheadmssionor ( ne
packet-receiving side is the data input sectl on 31 of the printer apparatus
S. ThBliype of the packet-receiving side is represented as "00010" in the
case of the printer apparatus 5. The data field contains an operation code

and oper anie dafd s¢Qidm102 vohilind oldagifieldend blddtd CH@(déEHGCR I gtHeon code
i ndi cates the kind of the operation to be performed on the operands [0] to
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the printer apparatus 5. The CTS classifies the FCP. |If the packet to be
transfmltqnebﬂls a conmand the value 1 8 Decenber 2003 15 of which is
"0000", the AV/C command defined by the AV/C digital interface comuand set

of the | EBskBO%niifi BGo4etheidatd Heldi@intaing @ (TS (COmand Transaction Set),

a command type (command type), a subunit type (subunit_type), and a subunit ID

(subunit_ID). The CTS is information complying with the FCP. The subunit type
designates the type of the subunit provided in packet-receiving side. The subunit ID
is the ID of the subunit provided in the packet-receiving side. The subunit of the
packet-receiving side is the data input section 31 of the printer apparatus 5. The type
of the packet-receiving side is represented as “00010” in the case of the printer
apparatus 5.

The data field contains an operation code and operands [0] to [n], which follow
the subunit ID. The operation code indicates the kind of the operation to be performed
on the operands [0] to [n]. In the data field, there are stored the still-picture data to
be transmitted to the printer apparatus 5 and the AV/C command to be given to the
printer apparatus 5. The command stored in the data field is one included in a
command set called “AV/C command”, which is used to control the printer apparatus

5. The CTS classifies the FCP. If the packet to be transmitted is a command the value



The data-converting section 13 transmts isosynchronous packets at regul ar
intervals in order to output an asynchronous packet to external apparatus.
| f the asynchronous packet 100 contains the still-pict&Pscerber 3083pe
printed by the printer apparatus 5, the data-converting section 13
transmts the packet 100 at a cycle frequency of 125 m croseconds as is
illustrated in FIG 5. The data-converting section 13 first transmts a
cycle start packet 111, i.e., the agynchronous packet 100 containing, in
its header section 101, the cycle tinme data (cycle-tine-data) that

i ndi e@twhichhR eYOh®, Sthar Aviey E&ﬁl'n'gagn?" Ei):finé-d‘%afdm@ﬁﬂ%ﬁﬁéhﬂgEg‘?‘cf&‘&‘gn -

then transmts, wthin a prescr I me gap, a co pac whose

data_.secti 0 ' a_ capture,.co nd t hat .desi gnates the

tr angarrmgéél"gd;s%f&ttﬁgT}éﬁﬁﬁé%il‘%?t@%&]ﬂb{h& %??ql%iogat a-converting section
13 transnh,%ls (? dat a packet 113 containing still-picture data in its data
section 102¢ qaaceaverting sactigpphd dransmgist isasynslisonenusepackets Abregpeur e
command. At this tine, the data-converting section 13 outputs the

sti | intpralsireoriier o botputan asyhdienoap pacledtus externtl ggaesawance with
asynchronous arbitration. That is, the section 13 outputs the asynchronous
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fromthe printefr apparatts 5, y transm -pI C e data to

t he | f: tu . re specifical.ly, .the data-converti ection 13

of 1 e e Bfiflsc 3BBRAS, M o So8lET g seplint Lo st okt R0 Eal ayer

under the control of a serial bus that 18 Decenber 2003 16 accords with

the Frelefresmencyofd2ddnicnosscends as isgHustgated in ERGe St Thy dadetcosrertBigset s t he

connection with the printer apparatus 5 in accordance with a control signal
section 13 first transmits a cycle start packet 111, i.e., the asynchronous packet 100

containing, in its header section 101, the cycle time data (cycle_time_data) that
indicates the cycle start (cycle start). The data-converting section 13 then transmits,
within a prescribed time gap, a command packet 112 whose data section 102 contains -
a capture command that designates the transmission of the still-picture data. Next, he
data-converting section 13 transmits a data packet 113 containing still-picture data in
its data section 102, to the printer apparatus 5 that has received the capture command.

At this time, the data-converting section 13 outputs the still-picture data to the
printer apparatus 5, in accordance with asynchronous arbitration. That is, the section
13 outputs the asynchronous packet 100 containing the still-picture data upon receipt
of a response from the printer apparatus 5, thereby transmitting the sill-picture data to
the printer apparatus 5.

More specifically, the data-converting section 13 effects processes in the

transaction layer, link layer and physical layer under the control of a serial bus that




supplied fromthe CPU 23. Mreover, the section 13 generates an
asynchronous packet 100 that contains the still-picture data and an
overhead, i.e., control data. Thus, the section 13 t1&RsapMBe{W3
asynchronous packet 100 at each cycle to the printer apparatus 5 that is
connected in conpliance with the | EEE1394 standards. To enable the

tel evision receiver 4 to display the noving-picture data the STB 3 has
recei ved, w thout processing the ddfa in accordance with the | EEE1394
standards, the d -converting. section 13 oufputs the noving-picture data
supplaceerds ithyd %ﬁe&g"aﬁ%ﬂdaﬁ‘é& Eheretnres the daga-cpaverdimg serdppyldmgtsect i on
14, in accordance with the control signal supplied fromthe CPU 23. The
denulthée ploaientjos exith che Igrintel apparatise Scinaaoedrddred grith adcdnirélnsigel) 23,
fromthe channel s superinposed on the noving-picture data supplied fromthe

dat a-gy gny@rffdlﬂ%é@PUO@B.lCMo@awr_,tthe SEBMOR AP &rdthfes 4 AsRichibfoshannel

sel ect Is output fromthe section 14 to the " MPEG processi ng section 16.
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MPEG _ processing sectjon 16 and which caonsists of | um nance data and

col orthg iSF‘f:té?Ibl]légfmﬁS opp @synahEenewnpidiet Ji00; ecaghiryxde to dBe pridesect i on
14 outputs the still-picture data to the data-converting section 13.

Cont rapphedud§ thdtds conhedtd $i gomplibncawitheth€RBEX 39 etardaied®s.pr ocessi ng
section 18 Decenber 2003 17 16 perfornms an MPEG conpl yi ng process of

gzc odi ng tifgerubIé ik R &kSOR r@&ﬁ@er_tﬁttpﬂ)ﬂs?ﬁ@ the QRoViRg-seRMe bl tRX STER sect i on
, generati ngunconpressed novi ng-pi cture
3 has received, without processing the data in accordance with the IEEE1394
standards, the data-converting section 13 outputs the moving-picture data supplied
from the descrambling section 12, to the demultiplexing section 14, in accordance with
the control signal supplied from the CPU 23.

The demultiplexing section 14 selects the channel designated by the CPU 23,
from the channels superimposed on the moving-picture data supplied from the data-
Vconverting section 13. Only the moving-picture data of the channel selected is output
- from the section 14 to the MPEG processing section 16.

Under the control of the CPU 23, the demultiplexing section 14 stores into the
image memory 15 the still-picture data, which has been, input from the MPEG
processing section 16 and which consists of Juminance data and color-difference data.
Under the contro] of the CPU 23, too, the section 14 outputs the still-picture data to

the data-converting section 13.

Controlled by the control signal from the CPU 23, the MPEG processing section




data. The unconpressed novi ng-picture data, thus generated, is out put to

the NTSC encoding section 18. That is, the MPEG proc 1N n
converts each of the franes conposing the noving pi cﬁﬁi’sc‘?@??g&g data

that consists of |lum nance data item (Y) and color-difference data itens
(Cr, Cb). (Hereinafter, this image data will be called "YCC image data").
In the conversion process, the MPEG processing section 16 uses the
decodi ng nenory 17 as a working stéfage area. Nanely, the noving-picture
data itens, or the frames, which are to be decoded, are stored in the
decol rpgrfmmsr gn JMPEGr@ompﬂzjﬁn;gr presss mf decading the meninzxpiturvCdatamage
data, in which the Ilumnance data itemY, color-difference data itemC

and sipipbieddidrh eiedsipultiplexing S€otideol 4) peReraan@unignpresssibneyii@pictuef 4: 2
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directi Furt he ssing section ener at es I mage
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Cb to half the rragnltude of the luminance data itemY in both the vertical

di r elraines campoasing theanpy g pictutertedtriage. daththavconsistsgef lumiaaneedataore has a
pi xel format of 4 : 2. 0 if each odd-nunbered |ine contains no

col Qterﬁl(ﬁpﬁhdr&ﬂoﬂdifi’erbh@éfdﬁh itdrhs GBE Tl qMerSinafier, alisl infigyecduth aills no
color-difference data itemCr, the YCC i'mage data wll 18 cenber 2003 18

e b, A e 0 B Bl L
ey &R 1onaf()e ugé)st the dé/codmg memory 17 as a working storage area. Namely, the
moving-picture data items, or the frames, which are to be decoded, are stored in the
decoding memory 17.

The MPEG processing section 16 generates YCC image data, in which the
lutninance data item Y, color-difference data item Cr and color-difference data item
Cb have sampling-frequency ratioof4 : 2: 2. In. other words, the YCC image data has
a pixel format, wherein the magnitude of each color-difference data items is half the
magnitude of the luminance data item Y in both the vertical direction and the
horizontal direction. Further, the MPEG processing section 16 generates YCC image
data, by reducing the magnitude of the color-difference data items Cr and Cb to half
the magnitude of the luminance data item Y in both the vertical direction and the
horizontal direction. The YCC image data therefore has a pixel format of 4 : 2 : 0 if

each odd-numbered line contains no color-difference data item Cb. If each even-

numbered line contains no color-difference data item Cr, the YCC image data will




YCC i mage 'data having the pixel format of 4: 2°: 2 or 4 : 2: 0, but also
YCC image data having the pixel format of 4 : 4 : 4 in which neither the
color-difference data item O nor the col or-differend&Dgaemben2098Ch is
reduced in magnitude. Controlled by the control signal supplied fromthe
CPU 23, which represents the conpression ratio and the |ike, the MPEG
processi ng section 16 carries out an MPEG conplying encodi ng process on

t he novi ng-pi cture data supplied fridmthe NTSC encoding section 18. The
movi ng-picture data is thereby conpressed in both tinme and space,
genehave agizeliforaet ofi4 ndvi ZhgT%e founat afat a2 : Phwilbberperedradtemmefarmyl topi ct ure
data is output to the denultiplexing section 14. In this process, the MPEG

pr oc@s shEpsesntaivclformiap Ehe Mﬁ@ptbe@smgfswm I@hfhylﬁﬁhﬁrétb fotieflRdi ng
menory 17, 'in wunits of frames that will be encoded. e NTSC encodi ng
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movi ng-pi cture image supplied fromthe NTSC encodi ng section 18, thereby
to céugwrtthe cobirediffarencer deteiitenr Chdis redutiedghayagritnddTSC novi ng- pi cture

i mage. \Whenever necessary, the display control section 19 stores the data
to be procusagsldiyby e saftdldgda supplied tlen the OIPAY 28pwhich dpréxenenber 2003

19 20. More specifically, the display control section 19 effects a control
oper §id @Bmpression ratio and the like, the MPEG processing section 16 carries out an

MPEG-complying encoding process on the moving-picture data supplied from the
NTSC encoding section 18. The moving-picture data is thereby compressed in both
time and space, generating compressed moving-picture data. The compressed moving-
picture data is output to the demultiplexing section 14. In this process, the MPEG
processing section 16 stores the moving-piéture data into the decoding memory 17, in
units of frames that will be encoded.

The NTSC encoding section 18 encodes the moving-picture data input from the
MPEG processing section 16, generating NTSC moving-picture data that can be
displayed by the television receiver 4. The NTSC moving-picture data is output from
the television receiver 4.

The display control section 19 processes the NTSC moving-picture image
supplied from the NTSC encoding section 18, thereby to cause the television receiver
4 to display the NTSC moving-picture image. Whenever necessary, the display control

section 19 stores the data to be processed by the section 18, into the display memory




t hus changing the image size to an NTSC i mage size defined by 720 x 480
pi xels or a HD (H gh-Definition) imge size defined qﬁéigzo x 1080 pi xel s.
At this tinme, the display control section 19 uses eit cemben 003 ¢
information utilized in the pixel format of 4: 2: 2, i.e., the sanpling
ratio of the lumnance data itemY, color-difference data item C and
color-difference data itemCh, or the information utilized in the pixe
format of 4 : 2 : 0, i.e., the sanplding ratio of the |lum nance data itemY,
color- difference data itemCr and color-difference data item Cb. ‘The

nmovi 2@- pi cture data, thus processed, is output to the television receiver

4. Moreover, the display control section 19 nay generate inmage data of
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di splay control section 19 can generates inmage data of the 72042216 x 9
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digital TV broadcasting in the United States. Further, thie display control

sectyfop: 492C88. RN | t 24 x 3.type and i mage
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Al t t 4 y. kin syste 18 Decenber, 2003 20, The, operation input
sect‘:—}1 F%ﬁ gﬁgﬁ@nceo:j%"gﬁ%fﬁﬂc%ﬁla@pﬁ?rﬁt égnoi Hisuintergatien alized: imuthe pinel sane to
t he U 23 when_the user operates a button provided on the STB

ormat of 4 : 2 : 0, i.e., the sampling ratio of the luminance data item Y, color-

difference data item Cr and color-difference data jitem Cb. The moving-picture data,
thus processed, is output to the television receiver 4.

Mozeover, the display control section 19 may generate image data of another
type of image data shown in FIG. 6. As FIG. 6 shows, the image data of this type
defines an image size (pixel x, pixel y), a sc::«.mningr mode (interlaced/progressive), a
pixel format, a screen aspect ratio, a pixel aspect ratio, and an Image size. In the
image data of FIG.‘6, the pixel y may be 720 pixels, the image format may be 4 : 2 :
2 and the screen aspect ratio is 16 : 9, defining an image type of 720_422 _16x 9.
The display control section 19 can generates image data of the 720 422 16 x 9 type
and image data of the 720_420_16 x 9 type, too, both employed in digital TV
broadcasting in the United States. Further, the display control section 19 can generate
image data of the 576_ 422 4 x 3 type and image data of the 522_420 4 x 3 type,

which are image types of PAL (Phase Alternation by Line) system.



3. More precisely, the section 21 generates an operation input signal that
stops the noving picture the television receiver 4 is displaying and
causes the printer apparatus 5 to print the still pi&8BPeeemenit0dal to
that nmoving picture. In response to the operation input signal supplied
fromthe operation input section 21, the CPU 23 generates a control signal
that controls the conponents of the STB 3. To nake the tel evision receiver
4 display the image represented by2fhe video signal the antenna 2 has
received, the CPU 23 supplies the control signal to the denodul ating
section 1Thedeprratiomlinpuef saetiondl generdtasaanshan @peratipms spuit eigrid and
denul ti pl exi ng section 14 and MPEG processing section 16. The control

si gnalifputs i SadhStd the CRU300Eenlthe ukér opératdea BittbnlfroviieT &thd STEB
novi ng-pi cture data is denodul ated and decrypted, the channel is selected
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still-pi.cture i ge data, in response.tq the oge’rati_lon dnput signal from
t he rlagpamuseﬁg delexisigresgiver fids épplaying gad £pusesdhe PEBIE 2BPaafUnal . The
control signal causes the inmage nenory 15 to store the still-picture data

t hat Site psindthelsiill picaraideptiagl toghet pmoXngmpictire. ti me t he operation i nput
signal is input. Furthernore, the CPU 23 controls the data-converting

section 18 gegpdmRe td8hPagrmitin BRE sidnal dripplied Hremi the GRshiieN idgutupon
recei pt of the operation input signal that instructs the printer apparatus
5 tosphidi 21 fie CRILIRREEIEY EiPY SHRIThit ct DI Aifonei€ofitle! | -

STB 3.

To make the television receiver 4 display the image represented by the video
signal the antenna 2 has received, the CPU 23 supplies the control signal to the
demodulating section 11, descrambling section 12, data-converting section 13,
demultiplexing section 14 and MPEG processing section 16. The control signals
controls the sections 11, 12, 13, 14 and 16, whereby the moving-pibture data is
demodulated and decrypted, the channel is selected for the data, and the data is
decoded in accordance with the MPEG standards.

To acquire a frame of the moving picture in the form of still-picture image data,
in response to the operation input signal from the operation input section21, the CPU
23 generates a control signal. The control signal causes the image memory 15 to store
the stiil-picture data that is stored in the display memory 20 at the time the operation
input signal is input.

Furthermore, the CPU 23 controls the data-converting section 13 and the




picture data stored in the image nmenory 15, which is YCC i nage data
consisting of a lumnance inage itemY and color-dif itens Cr
and Cb, is thereby output to the printer apparatus 5§€P§§%§ﬁgﬁﬁ@3

dat a-converting section 13 that is an | EEE1394- conplying interface
circuit. In order to transmt the s till-picture data to the printer
apparatus 5, the data- converting %gction 13 transmts, under the control
of the CPU 23, the asynchronous pdcket 100 containing such a capture

co nd as .shown in F 7 after t subunit . I D sho in. FlG 4. The
coptaanEHEERE et | pdn sl grife Sbpbiobinpit SRt el inshets e hor by
transmtted to the printer apparatus 5. As shown in FIG 7, the capture
conrpimater oppaiatss ato ppiat the imagrotepreseopastbylée silhpichuresdada.c e wtidl-conmand
(CAPTURE) represented as a hexadecimal value XX16. Contained in the

captpicture da@sdred f {RWnitgzel hemeRe 18} Whicls BAECT BnagpestansmsiPingtef [ 32] .
The 'operand [0] is a subfunction. The operand [1l] consists of upper five

SRR e R A PRI R e
Al i el 5] to. 1 fi ' ' | D
P e et ool s BRSSP ke o Sk R oo

define image_size_x. The operands [23] and [241 define inmage_size_y. The
opercornaplyins intarfdce eBtuits i mage-format specifier. The operands [271 to
[291 define " reserved". The operand [301 is Next pic. 18 Decenber 2003 22
The oper aldsrdedid tamdnliBiie ﬂﬂi—?i&uwztta pedRe pHAtEICARAIURIS, thy data-s t he

data representing the type of the subunit that is
converting section 13 transmits, under the control of the CPU 23, the asynchronous

packet 100 containing such a capture command as shown in FIG. 7 after the subunit
ID shown in FIG. 4. The capture command designating receipt of the still-picture data
is thereby transmitted to the printer apparatus 5.

As shown in FIG. 7, the capture command contains an operation code
(opecode), which is a capture command (CAPTURE) represented as a hexadecimal
value XX, Contained in the capture command, following the operation code are
operands [0] to [32]. The operand [0] is a subfunction. The operand {1] consists of
upper five bits defining source_subunit_type and lower three bits defining source
subunit ID. The operand [2] is source plug. The operand [3] is status. The operand
[4] is dest_plug. The operands [5] to [16] define print_job ID. The operands [17] to
[20] define data size. The operands [21] and [22] define image size x. The operands
[23] and [24] define image_size_y. The operands [25] and [26] is image_format .

specifier. The operands [27] to [29] define “ reserved”. The operand [30] is Next pic.



provided in the STB 3 and which transmts the asynchronous packet 100.
Source subunit-IDis the ID of the subunit that transmits the asynchronous
packet 100. Source plug is the plug nunber assigned {8 Degame t that
transmts the asynchronous packet 100. Dest _plug is the plug nunber
assigned to the subunit that receives the asynchronous packet 100. Print
job IDis the ID of the job of printing one still picture. Data-size
represents the anount of data whicl2is transmitted fromthe STB 3 to the
printer apparatus 5 to print the still picture. Inmage_size_x describes the
numbéhe epergsidseB3 ] and §dgpdefime Nert pagh.r ecti on, which corresponds to the

I mge type shown in FIG 6. Inage_size_ y describes the nunber of pixels

arranged Bbutdeesubudiiitt 8§l i@Mthe Wit # ?epr%@%x?}tﬁ@ ehé %y]%é) of e Eﬂﬁgﬁﬁ't ttﬁﬁ‘ff is

| mage_format _specifier is the name ‘of e Tnage type. eserve S data
consisis [ of.bits and.is used t Iply the
nunbgf&‘)égg%ﬁ éﬁfir:]%ns ?’t%ﬁ%@%@ag%{tﬁ F%e ARRRIAnEYs HaﬁfﬁtW'e§8¥rQﬁ Once
"reseryve’, _iS se t he | EEE1394- conpl yi ng packet can be transmtted in data
uni t %“tBHHhHiE b%‘E‘BiQd?f tg@ Sl&rwléﬁﬂiﬁbﬁsmsanﬁs theisgncloneus packat 18Bo%nuice FI G 8,

i mage format specifier contains the name of the inmage type represented as.
a hepbigde theeplugalumberagsignéd b the stenitthae trahsihite thomgachyipuspaskanat es a

still picture that is transmtted, a point after another, fromthe data-
convedli nPeseplu@ris ket plubh RuRibe L RLiIARBAATHS subunit! AR rdcBivedeypane of
t he i mage typgﬂ gol)esi gna etsg still pi ctga)lr%e dat a thatunlhsﬂﬁtarnéscr@r%‘{e?eg{éaa l'i ne

o Ao e | RSO SRS 0B R R 5 o
of aﬁa%ar_rgi%g réﬁll%geﬁqlg itﬁe[] arin%unt of data which is transmitted from the STB 3 to the

printer apparatus 5 to print the still picture. Image_size x describes the number of

pixels arranged in the x direction, which corresponds to the image type shown in FIG.

6. Image size y describes the number of pixels arranged in the y direction, which

corresponds to the image type. Image format specifier is the name of the image type.

Reserved is data consisting of any desired number of bits and is used to multiply the

number of bits constituting the capture command by a multiple of 4. Once “reserve”

is set, the IEEE1394-complying packet can be transmitted in data units each composed

of an appropriate number of bits.

As shown in FIG. 8, image format specifier contains the name of the image type
represented as.a hexadecimal value. “Chunky” in the name of the image type
designates a still picture that is transmitted, a point after another, from the data-
converting section 13 to the printer apparatus 5. “Liner” in the name of the image type

designates still picture data that is transmitted, a line afier another line, from the data-



represented as a-hexadeci mal val ue (Value Sub-val ue) as showmn in FIG 9
and which contains no information about the nunber of pixels, unlike the

i mge type shown in FIG 8. If this is the case, the1%ﬁﬁﬁgﬁb@ﬁxﬁﬂxels t he
printer apparatus 5 prints is defined by inmage size x described in the
operands [21] and [22] and image_size_y described in the operands [23] and
[24]. If the nost significant bit of image format _specifier describes a
hexadeci mal val ue "00" (Meaning: 2RGE raw), it indicates that the inage
data should be transmtted as RGB data to the printer apparatus 5. If the
nDstcengﬂhhgamnmobﬂBtanﬂeFﬁﬂsﬂ1g@agnh§Bcant bit of image fornat specifier
descri be a hexadeci nal " and a hexadeci nal value '00" (Type: sRGEB

raw, resﬁﬁﬁgé \Biat_& _Bﬁ@difxbf'(i'h%ﬂtc%ﬁal?ﬁtthﬁgﬂa%rﬂ@@ 1?? (?'@It 8 'gted in

the order of: st signi rrage

01 TPy %»iﬁéi%%hﬁﬁﬁécaﬁﬁﬁvépf?ﬁfuqs ﬁﬁ%a%&*ﬁé)“ﬁ%&%%ﬁd%”@ﬁﬁex i S

transmtted in the order of:, R 0, R.G B, 0,... That is, if the
most CRM@HIS A ifermation abewi tlh@smmbm" of m@b, uplike the imagatypesthosin i B and
before R a 4-byte ROB data consisting of R G B and O will be

t r anFiGt 8 elf this ia thocdsepfhedmigber bl pixedy thegﬁ*m&éﬁp@ﬁiﬁtwﬁ Qlﬁinis paffinedt of
i mage format specifier describes a hexadecinal val ue (Meani ng: YCC

raw) py ‘u"nagél G2 &Schibed if hf'e éé@gﬁdsd@tolz affl TEQP?ndaﬁnééeg%l?g‘gtcff&é@%eﬁcc dat a

to the pr nter” apparat us t signlficant cenber
2003 I £ t %ﬂ n| f[lﬁ nt bit of image format specifier describe a
hexa c Rﬁﬁ‘ a hexadecimal value "OX'" (X is an indefinite

number) (fy YCC4: 2; 2 raw/plxel)
the most significant bit of image format_specifier describes a hexadecimal

value “00” (Meaning: sSRGB raw), it indicates that the image data should be
transmitted as RGB data to the printer apparatus 5. If the most significant bit and least
significant bit of image format specifier describe a hexadecimal valué “00” and a
hexadecimal value “00” (Type: sSRGB raw), respectively, they indicate that RGB data
should be transmitted, in the order of: R, G, B, R, G, B, If the least significant bit of
image format specifier describes a hexadecimal value “00” and a hexadecimal value
“01” (Type: sRGB raw, quadlet), it indicates that RGB data should be transmitted, in
the order of:, R, G, B, 0, R, G, B, 0,... That is, if the most significant bit describes
“00”, data “0” is transmitted after B and before R, a 4-byte RGB data consisting of
R, G, B and 0 will be transmitted as a unit of data.

Further, if the most significant bit of image format_specifier describes a
hexadecimal value “01” (Meaning: YCC raw), it indicates that the image data should

be transmitted as YCC data to the printer apparatus 5. If the most significant bit and



respectively, 'they indicate that data of t-he pixel format of 4 : 2 .. 2
should be transmtted, a point after another (chunky). If the |east
significant bit describes a hexadecinal value "1X" (T§peceniegr20932

raw line), it neans that data of the pixel format of 4 : 2 : 2 should be
transmtted, a line after another (liner). If the least significant bit
descri bes a hexadeci mal value "8X' (Type: YCC4:2:2 raw chunky), it neans
that data of the pixel format, wher®i n the |um nance data itemY, col or-
difference data item C and color-djfference data itenirHCt] ha,\{ﬁ,,

sanplleasg signaticantdyit of imags fermat spegitiendesrype g hsxadscimalyalve 01z M nt after
another. If the least significant bit describes a hexadecimal val ue "9X"

( Typex hés@décitndl valué I‘@Kégx istannimdefinith aundeerp (Type  t e Cdi eI ramdpizet), of 4 @ 2
: 0 should be transmtted, a line after another (liner). The nost

si gni %}5&?‘ t 1198l i W{FROsE Bor OBt 2sglpailfiiley may
descrrlp' e atvﬁgjiatgggﬁr?gﬁ%\%éalt% m(l)tfféi(a%% ilﬁg?fo\;igcﬁr aw) and any one of
hexadeci ma

val ues, "XQO' tq, " XC: esp | vV 1 n.4hi : ixel ratio
(P dransatgds Aot afgcenotpsg(chpaky s IF e ookt sighifiClsh S abuarbaR Gy |
1.00), a color space |ITU-R (International. Teleco i%?tiogﬁl .
Uni orheradeeismhviatic il Ko Tsper ¥IGCHa2: Zmovdine) ipmeaps thydata ob fhe mixek
BT. 1203, and poi nt sequence (chunky) or |ine sequence (liner) will be
desi doamet of heely shouldshe transmittd 4 hngafidataaothdr (iner).ed6theslegst fi cant
bit of the image format specifier describes any one of hexadeci mal val ues

"X0" &onitd4nt bi RS ﬁcz@a i A ﬂf‘eedSerg!l\g gay e wiehdnkaisivi t t ed.
| f th%g?lggg?tgl:tgﬁ? |ca%t |t6118 Degenber 200 p25 descri bes ar{i;@gne of

e SR i P R SRRy et
difference data item Cr and color-difference data item Cb have sampling-frequency
ratio of 4 : 2 : 0 should be transmitted, a point after another. If the least significant bit
describes a hexadecimal value “9X” (Type: YCC4:2:0 raw/line), it means that data
of the pixel format of 4 : 2 : 0 should be transmitted, a line after another (liner).

The most significant bit and least significant bit of image_format_specifier may
describe a hexadecimal value “01” (Meaning: YCC raw) and any one of hexadecimal
values “X0” to “XC”, respectively. In this case, a pixel ratio (Pixel ratio 1.00 x 1.00,
Pxel ratio 1.19 x 1.00 or Pixel ratio 0.89 x 1.00), a color space ITU-R (International
Telecommunications Union-Radiocommunication Sector) BT.709-2, ITU-R BT .601-4
or ITU-R BT.1203, and point sequence (chunky) or line sequence (liner) will be
designated, thereby transmitting the image data. If the least significant bit of the
image format specifier describes any one of hexadecimal values “X0” to “X4”, it

means that interlaced image data should be transmitted. If the least significant bit




hexadeci mal values "X0" to "X2" and "X8" to "XA", it neans that data
conplying wth ITU-R BT. 709 2 shoul d be transmtted. |f the | east
significant bit describes "X3" or "XB', it neans thaf8Baeemey@0Fi ng with
| TR BT. 601-4 should be transmtted. | f the | east significant bit
describes "X4" or "XC', it neans that data conplying with |TU R BT. 1203
(PAL systen) should be transmtted. If the nost significant bit of

i mge_format _specifier describes a2hexadeci mal value "10"(Meani ng: DCF
bject), it nmeans that image data should be transmtted to the printer
appateatubes any onetd Heomdetin(abaiudse STEBT tau¥(Fpit iGaaks thaFprogteysivdesi gnat ed
by the digital canera. If the nost significant bit and | east si gni ficant

bi t jgfa etd‘tﬁa'sﬂBﬁRi BQEﬁﬁgnﬁt@&pl TIf file %%Féig’ﬂ?fzé’aﬂ?%ﬁ%@drl@s M) Yfe 0}0" and a
hexadeC|naI val ue Type: Exif , respectively, they nmean that

d“
LSE?%%}(%ES%%E%W?E ﬁ‘%}%ﬁ%ﬁt‘mgﬁ?ﬁ PRER R G BaNIRET on e
t he |lﬁ lf the | east si i cant bi.t describes a hexadeci nal values "01"
( Ty prith EVER BEZ608 $®wl%8étrﬁnaplttf& Hihojeast signisantbitdescobre:Xdpe dat a

shoul d be transmitted to the printer apparatus S. If the |east significant
bi t adSXBT pbi¢ sneansdhatddata camplpingesith (2U-RTBPe50174 Bho(ltkle trangaitfdd. e
Format)), it neans that TIFF-type data should be transmitted to the

pri nfehe Reﬁﬁﬁéx%hiﬁcaﬁt bitdebdifodseasd” o N itQﬁéHnstihﬁt &ﬁﬁ%bh@ﬁ?ﬁ] 1th (Type:
JPEG (J0| nt Phot ographi ¢ Codi ng Experts "G oup)), it nean JPEG t ype

oot Pt P[RR TR a0 of v, 18 Decerber 2005 2o
any one If the most significant bit of image format specifier describes a hexadecimal
value “10”(Meaning: DCF Object), it means that image data should be transmitted to
the printer apparatus 5, in the format (DCF: Design rule for Camera Format)
designated by the digital camera. If the most significant bit and least significant bit of
the image format specifier describe a hexadecimal value “10” and a hexadecimal value
“00” (Type: Exif2.1), respectively, they mean that interlaced image Exif-type data
should be transmitted, whose image part contains a JPEG-type header representing the
photographing condition and the like. If the least significant bit describes a
hexadecimal values “01” (Type: JFIF (JPEG File Interplay Format)), it means that
JFIF-type data should be transmitted to the printer apparatus 5. If the least significant
bit describes a hexadecimal values “02” (Type; TIFF (Tag Image File Format)), it
means that TIFF-type data should be transmitted to the printer apparatus 5. Ifthe least

significant bit describes “OF” (Type: JPEG (Joint Photographic Coding Experts

Group)), it means that JPEG-type data should be transmitted to the printer apparatus



of hexadeci mal values "80" to "8F", it means that data shoul d be
transmtted in any fornmat other than the above-nentiogned ones. In this
case, the data is transmitted in the format designat g%%ﬁﬁeﬁﬁ?%ﬂﬁ’@ of
hexadeci mal values "00" to "FF'. A hexadeci mal value "FE" (Meaning: Speci al
meani ng) can be set in the nost significant bit of inmage format specifier,
and either a hexadeci mal value "00" _(Type: Unit Plug defined) or a
hexadeci mal value "01" (Don't car e)2 an be set in the least significant

bi t g,% i mge_format_specifier. The data-converting section 13 transmts the
asynchronous packet 100 containing the capture command. After receiving
ACK (acknow edge) fromthe printer apparatus 5, the section 13 transmts
an asynchrlonohey, pbkenost sfgniticartitrit afiimagd fokmpt spavifieddsaribeoahjendr i nt er
apparatus 5. The rule of transmtting the still-picture data are as shown

i n FldEhexb@etimdlBvalutd @0’%‘@;9\@{5@9&3 B H];Sﬁcs‘?}o?id bé #anlhifted'th an

still-picture data of YCC 2 pixe ormat 1s transmitted, % poi nt

4 ;
after ( ot B nt er aratus_S. FIG 11 sh .t he
sequefrcl)glgﬁi)#3 ﬂﬁ%ﬁ%ﬁi %?I%Jcs—ﬂepﬁpg‘lgépﬂ% ﬁgﬁﬂs GiseyHE datais :tra@snlbli(t)%ﬁ;n f or mat
is trangmtted .a point after apother (chunky), to a printer apparatus 5.
FI G @E?‘sﬁﬁé\k‘g‘%ﬁ%&ﬂfgs&@?@ﬁ@aQﬁeqfrlaﬁmﬁiﬁﬁwalg’abtq& TQOE)it@tplFrFé’-data of YCC 4 : 2
. 2 pixel format is transnmtted, a line after another (liner), to a printer
appar at us Ahegptcingl yhlwas RETo(MesningcSpafialimeasing) tambe séi inlthenedstr e dat a
of YCC 4 : 2: 0 18 Decenber 2003 27 pixel format is transmtted, a line
af t ersigmificant bit lof iiaye féna speLificd! aPEiie aUfe xade dithdr! ’ YE(L))
i ndi cates the |um na%ce dat apY for z':he pi xeal #i %&mdgivﬁéﬁ%d’oﬂ%& '

Unit Plug defined) or a hexadecimal value “01” (Don’t care) can be set in the least

significant bit of image format_specifier.

The data-converting section 13 transmits the asynchronous packet 100
containing the capture command. After receiving ACK (acknowledge) from the
printer apparatus 5, the section 13 transmits an asynchronous packet 100 containing
still-picture data, to the printer apparatus 5.

The rule of transmitting the still-picture data are as shown in FIGS. 10 to 13.

FIG. 10 shows the sequence of transmitting still-picture data of YCC4:2 ;2
pixg] format is transmitted, a point after another (chunky), to the printer apparatus 5.

FIG. 11 shows the sequence of transmitting still-picture data of YCC4:2: 0
pixel format is transmitted, a point after another (chunky), to a printer apparatus 5.

FIG. 12 shows the sequence of transmitting still-picture data of YCC4:2:2
pixel format is transmitted, a line after another (liner), to a printer apparatus 5.

FIG. 13 shows the sequence of transmitting still-picture data of YCC4:2: 0




inthe line #/. The value i that is used to designate a pixel of the

| um nance data Y is an integer ranging froml to N, whereas the value j is
an integer ranging from1 to M Cbhi(Lj) indicates t hd8 Esrember 2008r ence
data Cb for the pixel # contained in the line #j. The value i that is
used to designate a pixel of the color-difference data Cb is 1, 3, 5... or
N-1, whereas the value j is an integer ranging from1l to Mfor the YCC 4 :
2: 2 pixel format and an integer 1273, 5... N1 for the YCC4:2:0 pixel
format. Cri(Lj) indicates the color-difference data Cr for the pixel #i
cont gixedormat Ietransitted, a The aftealanetlier(liner); ® apddtarappesitgnat e a pi xel of
the color-difference data C is 1, 3, 5... or N1, whereas the value | is

an int egerlnfft’i@giIDQoleQYI(Li)ti@di%feQthé]'il@rli}iﬁi@ce‘ldatRY%rﬁh kel #iQORBn8Md an
integer 1, 3, 5... N1 fof the YCC 4: 2: 0 pixel format. N indicates the

t ot al; f | Std [ ' - M i gk tal. nunber
of 1 1 DREE 48, TREXEATe Filat s (R PRt E Rl oF S BB RebRE A% P ¢ <

pi xel data as wi,l | _be ?es ibed with reference to FIG, 14, in order to

t r angRititeges Tangang fiome L dadh wheteas Hieavalue 1 lean dsgrempngibgsiomckiaMioo, a
point after another (chunky), to the printer apparatus 5. 'Note that the

i mag€&hy(lprindicaths thestolbi-diff aence datatGh for the Pive #i4ontaned irstheline #j. FI G 8.
The still-picture data represents pixels, of which those arranged in a line

(x diThectdled] thaieugsiodfeathndtd A ppiet OF the?dolbp diff@@nad dafahOs & A3, &Nged in a
colum (y direction) are assigned with lines #1 to #480. 18 Dedenber 2003

25 S2003, FOReRON LR 50 Sa e GHE R CH MRS YGRS
UM B FofMaf andan integer 1, 3, 5... N-1 for the YCC4:2:0 pixel format. Cr(L)

indicates the color-difference data Cr for the pixel #i contained in the line #j. The

value i that is used to designate a pixel of the color-difference data Cris 1, 3, 5... or

N-1, whereas the value j is an integer ranging from 1 to M for the YCC 4 : 2 : 2 pixel

format and an integer 1, 3, 5... N-1 for the YCC 4 : 2 : 0 pixel format. N indicates the

total number of pixels existing in one line. M indicates the total number of lines

existing in one line.

The data-converting section 13 transmits pixe;l data as will be described with
reference to FIG. 14, in order to transmit still-picture data contained in the
asynchronous packet 100, a point after another (chunky), to the printer apparatus 5.
Note that the image type of this still-picture data is 480 422 4 x 3 as shown in FIG. 8.

| The still-picture data represents pixels, of which those arranged in a line (x direction)

are assigned with pixels #1 to #720 and those arranged in a column (y direction) are

assigned with lines #1 to #480.



Y2 (M, color-difference data item Cbl (L1) and color-difference data item
Crl1 (M pertaining to the pixel #1. Then, the section 13 transmts the
other pixels #2 to #720 contained in the |ine #1. Thé&$ Paseraber 082 secti on
13 transmts the |um nance data itens and color-difference data itens
pertaining to the pixels #1 to #720 of the line #480. Thus, the

dat a- converting section 13 finishes transmtting the data representing one
still picture, to the printer apparzﬁt us 5. The data-converting section 13
may transmt a still-picture data of the inage  type of 4804204 x 3 as
shown i n Hiadbe myprespeeibics theadata-conuerigaseebinidd §iffy tieasmitsan adslressansni t s
the I um nance data itenms Y1 (M, Y2 (M, Y1 (L2) and Y2 (L2), all

per t aiffseh(pddrvessheffgat xad then die Junniaafde deh titem Yt (hd9, lundnsmeet datal itam addr ess
of fset (address offset). Then, the section 13 transmts the

5 g ?W’Qfﬁ%ﬁ$§“{*§3‘%ﬁd€t‘ﬁ‘%@mﬁﬂ@%d Salér-lﬁh\ﬁ%t%ﬂ@e HyliRA €SP EI?IFZ I tens

, a pertaining to the pixe . Thereafter, section
13 transm.ts. t i.X data_ ifens r.eprgsentin he. ot her pixel s to #720
cont Behatping b e PiEvLadatnrliE SRR IS p R b iy BeeR BB Y i ohes
the data representing one still picture, to the printer

transmttin

apparcamﬁéneslg intheling#d. Thersadterithe seatian bhtransipity the lnmipppcedaigitlemspi ct ur e
data of the image type of 4804224 x 3, contained in an asynchronous packet
100, andnmlaf-tdferanct Heta itdmspertdininghicthenpixelshdl the#72@ ofi ther linegfd86ct i on 13
transmts the |um nance data itens Y1 (1-1), Y2 (M, Y3 (U, Y4 (M, and

Y720 'I(Hds% thellhtaR&IRIM e dton| 1 fintshes #dnSmiltinglthepeLREsetiithd aR has

transmtted an address offset (address offset),” as is illustrated in FIG
ég'l(Etﬁfl?Pi&#Qf@i@?tpéﬁ%%gpﬁﬁ nswits the color-difference data itens
The data-converting section 13 may transmit a still-picture data of the image
type of 480 4204 x 3 as shown in FIG. 15. In this case, the data-converting section
13 transmits the luminance data items Y1 (L1), Y2 (L1), Y1 (L2) and Y2 (L2), all
pertaining to the pixel #1 of line #1, after it has transmitted an address offset (address
offset). Then, the section 13 transmits the co]or—difference data items Cb1(L1) and
Crl (L1) and luminance data items Y3 (L1) and Y4 (L1), all pertaining to the pixel #1.
Thereafter, the section 13 transmits the pixel data items representing the other pixels
#2 to #720 contained in the line #480. Thus, the data-converting section 13 finishes
transmitting the data representing one still picture, to the printer apparatus 5.
The data-converting section 13 may transmit a still-picture data of the image
type of 480422 4 x 3, contained in an asynchronous packet 100, line after another

line. To this end, the data-converting section 13 transmits the luminance data items

Y1 (L1), Y2 (L1), Y3 (L1), Y4 (L1), and Y720 (L1), all pertaining to line #1, after it




(L1) and Cr720 (L1), all pertaining to line #0. Further, the section 13
transmts the |um nance data itens and color-differen %data I tens,
pertaining to line #2 et seq., thus transmtting col 6&-8%”(‘%‘?@9@@ dat a
item C 720 (L480). The data-converting section 13 then finishes

transmtting the data representing one still picture. The data-converting
section 13 may transmt a still-picture data of the inmage type of 4804204
x 3, contained in an asynchronous fdcket 100, line after another line. As

shown in FIG 17, the data-converti rl% section 13 transmts the | um nance
dat abas trangmitiqd an addreyy pbfset (pyldrsstadfset)a gs inillustretediin RExt16.t Adenect i on 13
transmts the |lumnance data itens Y1 (L2) to Y720 (L2) pertaining to |line

#2. {heddotion Iheasanits de cdidrdiffeemct slathitesw 1 ALTH EJIETELQ?,d?EWZO ens Cbl
(L1), C1 (L1), Cb720 (L1) and C 719 (L1), all pértaining to |line #1.

Th ' ' kxel | .
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therefore finishes transmtting the data representing one still picture.
As stiansmithingicglorzdiffarengs data 8emappR0({ 4805, “Ebﬁﬂatas@mvarta@g sedtiopul3 sect i on
31, a ROM (Read Only Menory) 32, a print engine 33, a RAM 34 and a CPU 35.
The tisat finishpsitragemitiiag tBd datpepreseating @metdgl pictdrb: pi cture data fromthe
STB 3. The ROM 32 stores a printing control -program The print engine 33

i s desi gngglt t?—?hﬁ{/eft{@?ﬁc@ién %%nggyﬁﬁﬂgaég}lﬁﬁgfrﬁe%tfw d ﬂgaé@di a. The

CPU 35 controls e. ot conponent appar at'us
type of 480_420_4 x 3, contained in an asynchronous packet 100, line after another

line. AsshowninFIG. 17, the data-converting section 13 transmits the luminance data
items Y1 (L1)to Y720 (L1) pertaining to line #1. Next, the section 13 transmits the
luminance data items Y1 (L2) to Y720 (L2) pertaining to line #2. Further, the section
13 transmits the color-difference data items Cb1 (L1), Crl1 (L1), Cb720 (L1) and
Cr719 (L1), all pertaining to line #1. Thus, the section 13 transmits the pixel data of
lines #1 and #12. Thereafter, the section 13 transmits the color-difference data items,
pertaining to line #3 et seq., thereby transmitting color-difference data items Cb719
(IA79) to Cr719 (LA79). The data-converting section 13 therefore finishes
transmitting the data representing one still picture.

~As shown in FIG. 2, the printer apparatus 5 comprises a data input section 31,
a ROM (Read Only Memory) 32, a print engine 33, a RAM 34 and a CPU 35. The
data input section 31 input receives the still-picture data from the STB 3. The ROM

32 stores a printing control program. The print engine 33 is designed to print image




The data input section 31 conprises, for exanple, an interface circuit that
conplies with the | EEE1394 standards. Under the contrg of a control signal
supplied fromthe CPU 35, the section 31 performs | EEEDECaOherds vi ng

signal processing on the still-picture data that is contained in the
asynchronous packet 100 transmtted from the STB 3. To be nore specific,
the data input section 31 effects processes at the transaction layer, |ink

| ayer and physical |ayer, under the®control of a serial bus conplying with
t he | EEE1394, st andar.ds._Th ill-picture i e that is contained in the
asynéiﬁltaoﬂBlPél%‘d@(@Fd@OOTh%%iﬁiﬁéb‘;‘ig@tﬁ?]ﬁdﬁeﬂ‘ng SHBP PRI S3dbe e 1o t he
CPU 35. The data input section 31 nay be nechanically connected to the STB3
by, ®pparagxabpl e, an optical cable. In this case, the data-converting
section 13 of the STB 3 is connected to the printer apparatus 5 so that

the asyncimenaats mpekebctidid 3Meon isésca‘@x_sekﬁmglé, BEL We&add8irbiiit ThA
apparatus 5 and the data-converting section 13. The print engine 33

conpr, : - n : r R a

o1 neeRiticd T TERE SR SRR URRTRCL S il BT S T e
on a_printi I um under _t he cont.al he CPU 35, The CPU 35 generates
a co qm{&%&g'ﬁgggﬂﬁaﬁe@m?tpgﬁw Jﬁ%ﬁ%ewwepgéﬂg@i PIRFRISIZOTDr i nt
engine 33. At this tinme the CPU 35 operates in accordance with the 18

Dec e fipestilppo3duiidatpthiatis cogtaioed inthepspoctaonetopanket H0O tranRoM<gDframd
controls the contents of the ROM 32, by using the RAM 34 as a worKking

St or ggeSTRER. '

To be more specific, the data input section 31 effects processes at the
transaction layer, link layer and physical layer, under the control of a serial bus
complying with the IEEE1394 standards. The still-picture image that is contained in
the asynchronous packet 100 is thereby output from the input section 31 to the CPU
35.

The data input section 31 may be mechanically connected to the STB3 by, for
example, an optical cable. In this case, -thc data-conveﬁing section 13 of the STB 3
is connected to the printer apparatus 5 so that the asynchronous packet 100 may be
transmitted between the printer apparatus 5 and the data-converting section 13.

The print engine 33 comprises a medium holding/feeding mechanism, a printer
head, and a printer head drive mechanism. The print engine 33 prints the still image
on a printing medium under the control of the CPU 35.

The CPU 35 generates a control signal that controls the data input section 31

and the print engine 33. - At this time the CPU 35 operates in accordance with the



Thus, the CPU 35-operates. in accordance with the printing control program
wher eby a sequence of operations is perforned as shown in the fl owhart of
FIG 18. As shown in FIG 18, in Step ST1, the data ipgcerseetdd93 31 of
the printer apparatus 5 receives a packet that has been generated in
accordance wth the |EEE1394 standards. The data input section 31 perforns

various processes at the transaction |ayer, link |ayer and physical |ayer,
which conmply with the | EEE1394 sté&hdards. Thus, the section 31 extracts a
still-picture data, i.e., YCCinmage data consisting of |um nance data

i t enpriitingcdontybbprogidih atorad én thetROM 2mndrcontid] Ghe dontents biitheRONt . | n
Step ST2, the CPU 35 carries out screen dunping so that everything

di s t : j Sd receiver 4 may be printed. In the
PhavefluSigithe RRANESE 280 \%ﬁlﬁ(lﬁ(@%ﬁ%ﬂé@épgé? y p

next step, 1.e., Step ST3, rforms raster process on the still-

i ct data_that bj ect ed. t dumping in Step ST2. That
e. " the cobisBEIGROGY BBPRiR e Bt R e PHF B on g  BROAA hat - can

be transferred to the print engine 33, In Step ST4, the CPU 35 enlarges or
r edu¥d§Teyea saquence pE operatigas is pavkarmegsasthonvn Bube dlavecharbor BKs ek8.pr ocess
in Step ST3. More precisely, the CPU 35 changes the size of the still

pi cture tAstshopr it &IG. 118, do Svepsl $Tde the tdatd heput aleudion 13 of ¢lie prainter
designated. In Step STS, the U 35 adjusts colors for the still-picture

oo pAigdcs RAERCIt SRCREh 07t RIEL Y fecoines prs g et
UM S8R E30R bR PRE dRB! Hpul'sebRoR 31 Ehthd V8BS BrodeSiRt the
transaction layer, link layer and physical layer, which comply with the IEEE1394
standards. Thus, the section 31 extracts a still-picture data, i.e., YCC image data
consisting of luminance data items Y and color-difference data items Cr and Cb, from
the packet.
In Step ST2, the CPU 35 carries out screen dumping so that everything
displayed on the screen of the television receiver 4 may be printed.
In the next step, i.e., Step ST3, the CPU 35 performs raster process on the still-
picture data that has been subjected to screen dumping in Step ST2. That is, the CPU
35 converts the still-picture data to dot-image data that can be transferred to the print -
engine 33.
In Step ST4, the CPU 35 enlarges or reduces the still-picture data that has been
subjected to raster process in Step ST3. More precisely, the CPU 35 changes the size

of the still picture to be printed, in accordance with the value the user has designated.

In Step ST5, the CPU 35 adjusts colors for the still-picture data that has been



converted to printing data consisting of R (Red), G (G een) and B (Bl ue)
data itens. A pixel value for which a color space is ignated in the
Y(ITU-R BT.601-4) format and a pixel value for whi cﬂgéeg%ﬁl?ﬁr%ﬂéce is
desi gnated by RGB have the relation described below Y 601YCC =
0.299*R RGB + 0.587*G RGB + 0.144*B'RG C'601YCC = 0.713 * (R RGB -

Y 601YCC) = 0.500 * RRG - 0.419 *3,GR&B - 005 1 * B RG Cb' 601YCC
0.500*B' RGB = 0.564*(B RGB - Y 601YCC) = 0169*R RGB - 0.331*G RGL3 These

equatg . i - Qi { at ona Y, 601YCC8bi t

(310 SPRLGE0 e MBI ACuThe heb R Brreltp B b ST TGRSR R
Cl'601YCC-8bhit. .= (224. O*S%' 601Ycc) + 128. 0,‘If'he 8-bit value is transmtted
as i MROESHAEOF duminalicesftasTiegs padpeelat-differsppe datasifems i theeshysTs, the
8-bit YCC value is converted to RGB data. A pixel value for which a color
spac&onycred it painting idata ¢onsiqtinp bR (Bedy, 09 (CG)een)amddd (Bhet)alapi iemsval ue for
whi ch a color space.is designated by RG have the relation described

bel ow Y A9¥ECvalud falwhidR zR@@oi’sﬁa(?e]iﬁ%ﬁgﬁﬁﬁdﬁn@h@?&ﬁ@—@@‘ﬁ@h 09YCC =
0.5389*(B'RG 3 - Y 709YCC) 18 Decenber 2003 33 Cr' 709YCC = 0. 6350*({ R RGB -

Y 709fsdrht and a pixel value for which a color space is designated by RGB have the

relation described below:

Y’ =0.299*R’pap + 0.587%G pgp + 0.144% B,

601YCC

Cr’gorvee = 0.713* (R xgp - Y sorvec) = 0.500* R g -0.419% Gy - 0.081% By

Cb’soiyce = 0.564*(B’pop - Ysoryee) = 0.169*R’pop - 0.331%Glpep +
0.500%*B’pgp |

These equations can be expressed as follows, in 8-bit notation:

Y’ sorvee soi = (219.0%Y 51vc) + 16.0

Cb’ sorvee goie = (224.0¥Cb’gopvcc) + 128.0

Cr’ sorvee o = (224.0%Cr g ycc) + 128.0

The 8-bit value is transmitted as image data from the STB 3 to the printer
apparatus 5. In Step ST5, the 8-bit YCC value is converted to RGB data.

A pixel value for which a color space is designated in the Y(ITU-R, BT.709-2)
format and a pixel value for which a color space is designated by RGB have the
relation described below:

Y’s00vce = 0.2126%R’pgp + 0.7152% G gy + 0.0722% B’y

Cb ,709YCC = 0'5389*(B ’RGB - Y ’709YCC)



These equati ons can be expressed as follows, in 8-bit notation: - Y1709YCC
svi (= (219.0*Y 709YC) + 16.0 Cb' 709YCC 8bit _ (224.0* ' 7a9YCC%99+128. 0

Cr' 709YCC shit = (224.0%*Cr' 709YCC) +128.0 The 8-bit vaPPEPBPeZ098ni tted as
imge data fromthe STB 3 to the printer apparatus S. In Step ST5, the
8-bit YCC value is converted to RGB data. In Step ST6, the CPU 35 adj ust
the printing data consisting of R Gand B data itens adjusted in terns of
color, to cyan, magenta and yell owl¥ata items. The ratio of the cyan,
magenta and yellow data itens for each dot is thereby determ ned. Then,
di t her pr6&esscd 5 0BITH(RAdEI-NY Sieg:)ST7. In Step ST8, the CPU 35 outputs
the printing data subjected to the dither process in Step ST7, to the

print engiThesséqualivhs Rah b cxpeésred a8 follows, MeBrbitidtatibimy the still picture
on a printing nmedium How the CPU 23 operates to nake the printer apparatus

5 print t i mage _r t ed e i.mage data received by the STB 3 in
t he inage?’g?“?‘f?ﬁ La(s] s@g?ﬁﬁ?m@g]ﬂ&@ed above will be described, with

reference o FIGS. 19 and 20. As.sh in the flowhart of FIG 20, in Step
ST11, the 2@ swf™ &?g(gﬁé’ 309Y¢0Qc+ef%9 an operation input signal generated
as the user pushes a button on the STB 3 to freeze the noving picture

di spl ayedObodtbiessh &l @2 ¥6ir’ appay atld8.M. In response to the operation
i nput signal, the CPU 23 controls the display control section 19, which 18

Decenber THOB-B#t valae 3€ frahbithdSes emageidata $ahiths SIBB P (¢ tiappaintdrut ti ng
t he novi ng-picture data S1
apparatus 5. In Step STS, the 8-bit YCC value is converted to RGB data.

In Step ST6, the CPU 35 adjust the printing data consisting of R, G and B data
items adjusted in terms of color, to cyan, magenta and yellow data items. The ratio of
the cyan, magenta and yellow data items for each dot is thereby determined. Then,
dither process is performed in Step ST7.

In Step ST8, the CPU 35 outputs the printing data subjected to the dither
process in Step ST7, to the print engine 33. The print engine 33 is driven, printing the
still picture on a printing medium.

How the CPU 23 operates to make the printer apparatus 5 print the image
represented by the image data received by the STB 3 in the image-printing system 1
described above will be described, with reference to FIGS. 19 and 20.

As shown in the flowchart of FIG. 20, in Step ST11, the CPU 23 of the STB 3
receives an operation input signal generated as the user pushes a bution on the STB

3 to freeze the moving picture displayed by the television apparatus 4. In response to

the operation input signal, the CPU 23 controls the display control section 19, which




(FIG 19) to the-television receiver 4. As a result, the television
receiver 4 displays a still picture. In the next ste l.e., Step ST12,
the CPU 35 selects the still-picture data representi E%D@ﬁ%’“b?ra?%mt he
television receiver 4 is displaying. Wen an operation input signal is
I nput, instructing that the printer apparatus 5 should print the still

picture, the CPU 23 controls the +sp|ay control section 19, MPEG
processi ng section 16 and denultiplexing section 14 so that the

still-pictur a (i,e., fra at stored ip the .displa ry 20 may
pe. + afpes it NI BrbetiPsneligh T8 18 sBn Sibhiing the MokisEapRh T fi8 S1bs "t he
still-picture data consisting of a |um nance data itemY and col or-

di f féﬁlzhdé?)d@ﬁl@p televigiomreegivech, Asm issultahe felguisiemopives 4 displaysp ST13,

the CPU 35 controls the data-converting section 13, whereby the STB 3 and
t he gill pi@ure@pparatus 5 are connected in a node conplying with the

| EEE1394 standards. That is, upon receipt of a control signal supplied from

the CPU ﬂ?tﬁ@heﬁpﬁ@ﬁgﬁ.kﬂﬁfeg%fﬁ $heA0PU B8 %&%ggkee ?Piﬂ- ié%?dei-é Jatal D€

dat a- converting sect enerates a conman t y confirming

that_a plug. i ovi ded, hetween the sectign 13 the data input section
51 b tineipEh s BF s tneoi e SRy ngn SVfih 85 eltoBonifigitscot | on
13 transmts a command packet (S2) that contains the data representing the
t r ansignel is igputeinstruriing Plat ghe pantenepprratusisrgheuld pont e sgll pighee.dhea i nput
section 31 recognizes the data representing the transmtting plug and

t r an@Pilt 23 @mmhr&reddi@ggaﬁye&oﬁiolmtiah MiMMPREG pgedcessiaprsestioni g aadr ecei vi ng

pl ug that achieves 18 cenber 2003 35 asynchronous connection, to the
dat ad&ARHESIEL G sS8GSA P4 sdFhat e sHALFICRAB WA (i, frame data) stored in the
display memory 20 may be read into the image memory 15. Inlother words, the CPU
23 stores the still-picture data consisting of a luminance data item Y and color-
differ_encé data items Cr and Cb, into the image memory 15.
In Step ST13, the CPU 35 controls the data-converting section 13, whereby the
STB 3 and the printer apparatus 5 are connected in a mode complying with the
IEEE1394 standards. That is, upon receipt of a control signal supplied from the CPU
23 for connecting the STB 3 and the printer apparatus 5, the data-converting section
13 generates a command packet, thereby confirming that a plug is provided between
the section 13 and the data input section 31 of the printer apparatus 5. At this time,
the data-converting section 13 transmits a command packet (S2) that contains the data
representing the transmitting receiving plug, to the data input section 31. The data

input section 31 recognizes the data representing the transmitting plug and transmits

a command packet S2 containing the data representing a receiving plug that achieves




section 13 recognizes the data representing the receiving plug of the data
i nput section 31 incorporated in the printer apparatus 5. On the other
hand, the data input section 31 recognizes the t r ans B ecagbel 2P3of t he

dat a-converting section 13 provided in the STB 3. In the next step, i.e.,
Step ST14, the CPU 23 requests for data itens representing the size,
direction, position and nunber of copies, in the still picture should be

printed by the printer apparatus 535In Step ST15, the CPU 23 controls the
derul ti pl exi ng section 14 and sequence of operations is perforned so that
t he adyinichr@iasucanndatian iy theedatat guitveriing Isectiori ABer Thepfata-abmserfingThus

controlled, the data-converting section 13 and the denultiplexing section
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data stored in"the iImge nory The dat ket (S2) transmtted
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reprefenu ng the receiving plug. If the apparatus 5 det ermnes fromthis
dat a3l peraeaizesiihe trapswa%mgenleg@éahft datacennviesting sectiqn b3 previded inthe prints
the image represented by the still-picture data in the size designated, as
t he §PB 35 perforns the sequence of operations shown in FIG 18. How the
printer apparatus 5 prints the still picture as the asynchronous packet

100 is trangherHesd Qe ween Sheg STBIAS ardafe p3i gﬁés@pﬁwawsxtémw Il be
descri bed, 18 Decenbe 2003 36 with'reference to

representing the size, direction, position and number of copies, in the still picture
should be printed by the printer apparatus 5.

In Step ST15, the CPU 23 controls the demultiplexing section 14 and sequence
of operations is performed so that the still-picture data may be output to the printer
apparatus 5. Thus controlled, the data-converting section 13 and the demultiplexing
section 14 cooperate, generating a data packet (S2) that contains the still-picture data
stored in the image memory 15. The data packet (S2) is transmitted from the STB 3
to the printer apparatus 5.

The printer apparatus 5 receives a plurality of data packets, each containing the
data representing the receiving plug. If the apparatus 5 determines from this data
packet that it has received the entire still-picture data, it prints the image represented
by the still-picture data in the size designated, as the CPU 35 performs the sequence
of operations shown in FIG. 18.

How the printer apparatus 5 prints the still picture as the asynchronous packet

100 is transferred between the STB 3 and the printer apparatus 5 will be described,




As can be understood fromin FIG 21, the data-converting section 13 has a
job of transmtting a conmand packet (JOB-QUEUE) Sl11 to the printer
apparatus 5 before processing data, so that printer AppPaseokey 2008ay print
a still picture. Then, the data- converting section 13 receives a response
S12 that indicates that the apparatus 5 has received the conmand packet
S11. The data-converting section 13 transmts a command packet S13 to the
printer apparatus 5. This conmand 3ﬁ§acket S13 designates the type and size
of the printing sheet on which the printer apparatus 5 will print the

sti | wigh eefereacctadlpaditet S13  designates the quality, col or
(nonochrone/ color) and position, too, in which the apparatus 5 wll print
the still A¥chbeamdErstoddfamm om¥FEGt 2hghs data-convEdting sectiuesl hhas #fgbonse S14
that indicates that the printer apparatus 5 has received the conmand

packﬁﬁftéﬁ@;nitﬁhgg%hﬁﬁmgée‘é@é @B@E@Eﬁil&@%ﬁc ﬁrir%i;‘g)%a‘?ﬁtu%@q{b?ﬂ?et ting the

still-picture ta tot | nput section 31. recisely, the STB 3
transmts a c nd cke S15 cont.aining a_c and AL TE, t he data
 npu DT g Ea, B (B BriBler PpAras sanay deinga SHIPIEE s TRERMselfa [ esponee
S16 indicating that the section 31 has received the conmmand packet S15.
The dansedmgaectipnd 3siceeiven arsspenss Sl pihat indicates thed pha appagatisdalias packet
containing the data that represents the still picture the printer apparatus

5 shaeetaved ilrd comifaedgmekepBll3 transmits a command packet S17 to the
printer apparatus 5, and 1 8 Decenber 2003 37 receives a response S18

showi ng t e daffcBhv iy s2RABH ABUPamn{iRS £E6mRIafRADACREt S13 to the printer
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apparatus 5. This command packet S13 designates the type and size of the printing
sheet on which the printer apparatus 5 will print the still picture. The packet S13
designates the quality, color (monochrome/color) and position, too, in which the
apparatus 5 will print the still picture. The data-converting section 13 receives a
response S14 that indicates that the printer apparatus 5 has received the command
packet S13.

The data-converting section 13 sets a plug for transmitting the still-picture data
to the data input section 31. More precisely, the STB 3 transmits a command packet
S15 containing a command ALLOCATE, to the data input section 31 of the printer
apparatus 5. The STB 3 receives a response S16 indicating that the section 31 has
received the command packet S15.

The data-converting section 13 sets a plug for transmitting a data packet
containing the data that represents the still picture the printer apparatus 5 should print.

The section 13 transmits a command packet S17 to the printer apparatus 5, and




command packet S17. Next, the data-converting section 13 transnits a
command packet S19 that contains a capture command, to the data i nput
section 31. The command packet S19 contains the datal§Beeareker@00g) t hat
designates the transmtting plug provided in the data-converting section
13. Upon receipt of the conmand packet S19, the data input section 31
recogni zes the transmtting plug provided in the section 13. The data input
section 31 transmts a packet S20,3%Which contains data for setting an oAPR
(out put Asynchronous Port Register), to the data-converting section 13.

Not eetdiaes tahecspanketS IR Ghowmgithat tiet priptarshppdragl § dpisesaoeived thoe
receiving plug that 1is incorporated In the data input section 31. The data
inp%m@ha?acﬁé gfansmts a packet S20 containing the data indicating the
receiving pfug it has recogni zed upon receipt of the command packet S19.

The data verti,ng section 13 recaoghjzes the receivin I oyided in
the dat a TRRuEIS SRH-ERverting Ectiol I3XtsATamte pyodmng Pk SILtHals 2 data
packet S21 to the data input.  section 31. The data packet S21 contains the
st i [QONEAIRS acapbue gopupreddatthadata ivpy sqotiggadl. Thie epmmandpasket Bt sect i on
13 divides the still-picture image into data itens that are identical in

anouentaiif thaldita (soerce _plug) thatdssignhtd the tianendting plopyirosrketiiarthe31, in
the formof data packets S21. The data-converting section 13 transmts a

commLeanete e 15 dsgherns b e IS ot ! <2
PortseB16h 31%6LogrizEs the MEndmhitting PRl Bloviddl fi e RLAYH48d 1N the

The data input section 31 transmits a packet S20, which contains data for setting
an oAPR (output Asynchronous Port Register), to the data-converting section 13.
Note that the packet S20 contains data (dest_plug) representing the receiving plug that
is incorporated in the data input section 31. The data input section 31 fransmits a
packet S20 containing the data indicating the receiving plug it has recognized upon
receipt of the command packet S19. The data-converﬁng section 13 recognizes the
receiving plug provided in the data input section 31.

The data-converting section 13 transmits a data packet S21 to the data input
section 31. The data packet S21 contains the still-picture data representing a YCC
image. The data-converting section 13 divides the still-picture image into data items
that are identical in amount. The data items are transmitted to the data input section
31, in the form of data packets S21.

The data-converting section 13 transmits a command packet S22 to the data

input section 31. This command packet S22 contains the data about the iAPR (input




packet S23 to the data- converting section 13, informng the section 13
that it has received the capture command. \Wen the dé@g’-eé%iﬁb@'rﬁqoﬁg section
13 receives the response packet S23, it transmts a conmand packet S24
that contains a DETACH command for disconnecting the printer apparatus 5
fromthe STB 3. Further, the secti gg 13 receives a response packet S25
fromthe data i nput section 31. Thé data-converting section 13 transmts a

co nd cket 5 caontainiing a ELEASE co nd, .to the data,i nqut section
31 RanBRRNOYs Fart dREIER. 3 e dBorlaw (oBRET SIS F GHOYKEILR aenput
section 31. Next, the data-converting section 13 transmts a command packet
( JOBtraguEssjorspRIgi 0 t he data i nput section 31. The command packet S28

i ndicates that the sequence representing the job of printing the still

pi cture hTheaothd @itednplinectidh®d] GaAUAIts NG speiel prrkdBS2Ran theckitaes a
response packet S29 fromthe data input section . The image-printing

1
syst cld o] hise I . 3 npl yi ng
dat a-gg%‘gﬁ/rg?lgi %éﬁgc??’on ?%Hgﬁihfehge%ﬁ%n? grBl hébggpg%]g%@%"%‘ﬁ %g&%&%at a i nput
section 31. The still-picture data stored in the STB 3 can therefore be
tranSPEYAMLt o the printer apparatus 5, as data contained in the
| EEE1394- conpl yi ng 18 Decenber 2003 39 asynchronous packet 100. Hence, the
printer appbemils dta-gonyarting seaonti] regriveuithe response packet S23, it

transmits a command packet S24 that contains a DETACH command for
disconnecting the printer apparatus 5 from the STB 3. Further, the section 13 receives
a response packet S25 from the data input section 31.

- The data-converting section 13 transmits a command packet S25 containing a
RELEASE command, to the data input section 31. The section 13 receives a response
packet S26 from the data input section 31.

Next, the data-converting section 13 transmits a command packet (JOB
QUEUE) 528 to the data input section 31. The command packet S28 indicates that the
sequence representing the job of printing the still picture has completed. The data-
converting section 13 then receives a response packet S29 from the data input section
31.

The image-printing system 1 described above comprises the STB 3 having a
IEEE1394-complying data-converting section 13 and the printer apparatus 5 having
a data input section 31. The still-picture data stored in the STB 3 can therefore be

transferred to the printer apparatus 5, as data contained in the IEEE1394-complying



represented by the still-picture data thus transferred. By virtue of

hi gh-speed transm ssion of digital data, in the i magf- Bri nt i n%[pg stem 1.
In the i mage-printing system1, the digital still-pict&P&ceaeel be
transmtted fromthe data-converting section 13 provided in the STB 3 to
the data input section 31 incorporated in the printer apparatus 5. No
signal deterioration occurs during the transnission. The printer apparatus
5 can therefore print a fine inage3% Moreover, the printer apparatus 5 (FIG
19) incorporated in the imge-printing system 1l can adjust inmage data in

t er resynchomiows. pathes 100, feaure, theppesientapparatuss ichh print dheisellipictaxe r act ed
fromthe noving-picture data which represents the i mage di splayed by, for

exanbgesehfifl ‘b?' ¢l SIRDiERTEI AR tHugnfhndié66d.COBI BikfeObt al_i@ufpa@@ce dat a
item “and col of-difference data itens. The frane; i.e., still-picture data,

s transm tted.. ,.contai.ned .in. packet 100, to the printer
appaffadqsﬂlgsgpnﬂfledlgﬁ%a a&f"u@ thg "B‘:Bgﬁ%%}/r{}ﬁg%?% )i cture represented by the
still-picture data. Thus, the data-processjng perfornmed in the SIB 3,
i.e., thdnghediwagpqyinng yystemdgéhcidigatal Sl g SRR CRB e FATSHELEy | nt er
apparatus 5, can be rendered sinple. In the above description of the

i madieenr thodategcsywsdrting sectidiel 3pidvided it thesS T3 B4do themtits inpd saciow dhpr essed,
is transmtted fromthe STB 3 to the printer apparatus 5, as data

contigich rﬁﬂ&dtﬂﬂeth%%i‘ﬂ'éf gpgaﬁtwskqﬁo%@ nal Alldt € Bation dturd Hﬂriﬁ%ttﬁe may be
conpressed into JPEG type data in the EG processing section 16, be

o A A AT TRURD SRR et e B A B o L0 1 e
| mage- pri h%oirggvesr?/?]feeprpinlterc gpnpa?gtug %d(ﬁ(%d 19?1%1%% olriatse iixrll edﬁglggc-printing
system 1 can adjust image data in terms of color. Thus, a frame representing a still
picture is extracted from the moving-picture data which represents the image displayed
by, for example, the television receiver 4 and which consists of a luminance data item
and color-difference data items. The frame, i.e., still-picture data, is transmitted,
contained in the asynchronous packet 100, to the printer apparatus 5. The apparatus
5 prints the still picture represented by the still-picture data. Thus, the data-processing
performed in the STB 3, i.¢., the processing of the image data to be transmitted to the
printer apparatus 5, can be rendered simple.
In the above description of the image-printing system 1, the still-picture data,
which is not compressed, is transmitted from the STB 3 to the printer apparatus 5, as
data contained in the asynchronous packet 100. Altematively, the data may be

compressed into JPEG-type data in the MPEG processing section 16, be contained in

the asynchronous packet 100 and then be transmitted. In this case, the amount of data




transm ssion and-image printing at an even hi gher speed. In the above
description of the image-printing systeml1, the STB 3 and the rinter
apparatus 5 conprise the data-converting section 13 ahel Depembe 0i3nput
section 31, respectively, which are | EEE 1394-conplying interfaces.
Nonet hel ess, the data- converting section 13 and data-converting section 31
may be replaced by interfaces of any other type, such as USB interface
circuits. If the STB 3 and printer4apparatus 5 have USB interfaces,
packets can be transferred between the STB 3 and the printer apparatus 5
i n diagisferredidnather inagr-peintingssyséens. 1 ans bengdneed,t ecomplithang aabar at us 5
to print fine, high-quality inages. Mreover, the prograns that the STB 3
and tpirisfiissionRRAdriaiags printig Aterpéwgesigher sprgd. data may be provided in the
formof a storage nmedium such as a magnetic disk or an optical disk. If

this s tiheneat8ve decdifion R1fle Hﬁaﬁg%riﬂ@%gﬁ%@iﬁ HRSPBOFEaE thi he i mage

data, once e prograns ored In st o Umare installéd into the
STB 3, .the print appar at us or the conpute | ndustrial Applicability As
s FEUETH SRR A T U data-pany SHgE Saatan baabd Heddsts Bt RBEiGE 0
packet conplying with a predeterm ned digital serial-bus system and the
pac i, respectivelyuwhich erelBEEASPhgomm ningt intcrfages: INonethelessthadatag
apparatus and method according to this invention. Thus, inmage data can be
out pdinveftingsectionm3aindddga-toahvenin settien 38 mecborbeyladdds; iierfaves ofi ng
apparatus can print an image in as high quality as images displayed on the
o Lga‘r?‘ﬁf?}?& fpe’ SEEH ¥EUSB IMeAdd Lirbilts. | IO 3THEB Adifititet Qppdianirs nting

have USB interfaces, packets can be transferred between the STB 3 and the printer

apparatus 5 in digital-data transmission scheme; This enables the printer apparatus 5
to print fine, high-quality images.

Moreover, the programs that the STB 3 and printer apparatus 5 use to process
image data may be provided in the form of a storage medium such as a magnetic disk
or an optical disk. If this is the case, the STB 3 and printer apparatus 5 can process
the image data, once the programs stored in the storage medium are installed into the

STB 3, the printer apparatus 5 or the computer.

Industrial Applicability

As has been described in detail, the image data generated is contained in a
packet complying with a predetermined digital serial-bus system, and the packet is
output to the printing apparatus, in the image-printing apparatus and method according

to this invention. Thus, image data can be output in the form of digital data. The




contains a capture command and i nage-type ‘data in the inmage-printing
apparatus and nethod according to the present inventigﬁ Hegce tLshe anount
of data that should be transmitted to and received fioHeCHEEHAEi ng
appar atus decreases, thus reducing the burden of data transfer. In the
printing apparatus and nethod according to this invention, inmage data is

I nput that is contained in a packet conplying with a predeterm ned digital
serial-bus system Hence, the inagH data can be input, as digital data,
from an i mage- processing apparatus. The printing apparatus can therefore
pri ntprantingrappaiatussathpght s anage imes higlngealityi aspineaged displaped sarthens of TV
receivers. Further, the packet output to the printing apparatus contains a

capt WepeiRNHBTY 28ktiveragant ¥RBtiOR! el padke oulileo e pinfifg apparahys and
met hod according to the present i'nvention. Hence, the anount "of data that

decr Ro8ns BRARTAE KM S RGBS R Tl B BREE R0 or s i g

system and i nmage-printing nmethod accqording to the present inveﬂﬂjon, t he
i magdnethod areridiagde thepesmt anvradionn Hennge ks amapup %I daja Whatshoyid be
predeterm ned digital serial-bus system and the packet is transferred
bet weeansniitteditomged-rpcaived fiony tlppranting appadtushdcqeases; thys apgeciagibe Thus,
the printing apparatus can print an image in as high quality as imges
di spliden of dahieiragdfeens of TV receivers. Mreover, since the packet
contains a capture command and i nage-type 18 Decenber 2003 42 data, the
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input that is contained in a packet complying with a predetermined digital serial-bus
system. Hence, the image data can be input, as digital data, from an image-processing
apparatus. The printing apparatus can therefore print an image in as high quality as
images displayed on the screens of TV receivers. Further, the packet output to the
printing apparatus contains a capture command and image-type data in the image-
printing apparatus and method according to the present invention. Hence, the amount
of data that should be transmitted to and received from the printing apparatus
decreases, thus reducing the burden of data transfer.

In the image-printing system and image-printing method according to the
present invention, the image data generated is contained in a packet complying with
a predetermined digital serial-bus system, and the packet is transferred between the
image-processing apparatus and the printing apparatus. Thus, the printing apparatus
can print an image in as high quality as images displayed on the screens of TV

receivers. Moreover, since the packet contains a capture command and image-type




A storage nedium-according to the invention stores a programfor outputting
to a printing apparatus a packet which conplies with 3 eredeterm' ned
digital serial-bus systemand which contains inmage d £ %H@Pég@ﬁ If an

| mage- processi ng apparatus uses the program it can output digital inmage
data to the printing apparatus. Hence, the printing apparatus can print
the inmage represented by the digital inage data, in as high quality as

i mages di spl ayed on, for exanple, tfe screens of TV receivers.

Furthernore, the anount of data that should be transmtted to and received
f r omdaie the rimeui of slefrathat should bedsarsmitted thangregpived fromutiedpriiting i s
because the programis designed to output to the printing apparatus a

packetppagattiaidetrogses, tlapd iwdachpniie tdrdanef damdpaisyfe data. This reduces the
burden of data transfer. Another storage medium according to the invention

stores a p : i - Whi |1 ] .

pr edet er m'%ggéﬁ%%m@go?gﬁlgggogggﬁ%ﬁgﬁy}k%éls%%ghﬁifﬁtbp@&én%at a
generated, .If an i e- pr.ocessi. appar at.ys uses the rogram. it can

out pUP A INg ARhaE0S A RAGKe! SV HIR SpRPHES HithassAsietm nedaiglial serial iusnt i ng
apparatus can print the inmage represented 26\: the digital imge data, in as
hi gh sygtem apd vakichreegtainglimpgade ganerdtod. Ekamphege-phecessingeappardtusV
receivers. In addition, the anount of data that should be transferred

bet wases dre proggempit capswipngdipbimigsdata tslthetgintinhl fpagaulEHeHe dBE T eases
if the programis used. This 1s because the programis desi gned to input a
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quality as images displayed on, for example, the screens of TV receivers.
Furthermore, the amount of data that should be transmitted to and received from the
printing apparatus decreases if the program is used. This is because the program is
designed to output to the printing apparatus a packet containing a capture command
and image-type data. This reduces the burden of data transfer.

Another storage medium according to the invention stores a program for
outputting a packet which complies with a predetermined digital serial-bus system and
which contains image data generated. If an image-processing apparatus uses the
program, it can output digital image data to the printing apparatus. Hence, the printing
apparatus can print the image represented by the digital image data, in as high quality
as images displayed on, for example, the screens of TV receivers. In addition, the
amount of data that should be transferred between an image-processing apparatus and

the storage medium decreases if the program is used. This is because the program is

designed to input a packet containing a capture command and image-type data. The



44 CLAIM5S 1. An-inmage-processi ng apparatus conprising: inmge-processing
‘means for processing an externally input image signal t hereby to generate
i mage data:; and i mage output nmeans for outputting a pgéEE¥emBe%%xﬁrinting
apparatus, said packet conplying with a predeterm ned digital serial bus
system and containing the inmage data generated by the inage-processing
“nmeans, wherein the image output means outputs the packet, after inserting,
into the packet, a capture comand3desi gnating transm ssion of

still-picture data generated fromthe inmage data, and describing, in the
capt buslesooindatd transfegds thepefadatredudedpr esenting a format of the
still-picture data. 2. The i nage-processi ng apparatus conprising accordi ng

to claim1, wherein the inmage output nmeans outputs the packet to the
printing apparatus, after inserting |um nance data and col or-difference
data into the packet. 3. The inmage-processi ng apparatus conpri sing
according to claiml1l, wherein the packet conplying with the predeterm ned
digital serial bus systemis one conplying wth IEEE (The Institute of

El ectrical and El ectronics Engi neers) 1394 standards. 4. The ,

i mage- processi ng apparatus conprising according to claim3, wherein the
packet is one that achi eves asynchronous conmunication in which comands
are transmtted by using FCP (Function Control Protocol). 5. An inmage
processi ng nethod conprising the steps of: 18 Decenber 2003




data; inserting the inmage data generated, into a packet that conplies with
a predetermned digital serial bus systenm inserti ng?apﬁ??i"l?effe?oggcket, a
capture command designating transm ssion of still- picture data generated
fromthe i mage data, and describing, in the capture conmmand, inage-type
data representing a format of the still-picture data; and outputting the
packet to a printing apparatus. 6. “the i mage- processi ng nmet hod according to
claim5, wherein inmage data con&g‘sed gf | um nance data and
color-difference data are insertedAMD the packet before the packet is
output to the printing apparatus. 7. The image-processi ng nmethod accordi ng
to cllai m #An whegeipnoddssingapipatatus oomlpyisimg: wi t h t he predeterm ned digital
serial bus systemis one conplying with [|EEE (The Institute of Electrical

and El ect 5anesprEoaisineitdant3RA piResissan SxicHielly TG BiAGeakAM, et hod

according to claim?7, erein the packet is one at " achi eVes Asyhchronous
co icati in ich commands are transmtted by wusing FCP (Function
Cont ff@‘%f%ﬁ?’ﬁ&%%aw&?a&? g?tiahfip g apparatus conprising: inage input neans
for receiving imge data of a prescribed format, which is contained in a
packet cofage YRt imeaas Seradpeitingadackietde n PrIvENEAPPRIAUS yaiddpcket

i mge-converting nmeans for converting the format of the inmge data input to
t he icoagdyingwithrepresletcomanéddigital Seralpbussysbgm antcd@aieng fihe im2gHo 3

data generated by the image-processing means,

wherein the image output means outputs the packet, after inserting, into the
packet, a capture command designating transmission of still-picture data generated
from the image data, and describing, in the capture command, image-type data
representing a format of the still-picture data.
2. The image-processing apparatus comprising according to claim 1, wherein the
image output means outputs the packet to the printing apparatus, after inserting
luminance data and color-difference data into the packet.
3. The image-processing apparatus comprising according to claim 1, wherein the
packet complying with the predetermined digital serial bus system is one complying
with IEEE (The Institute of Electrical and Electronics Engineers) 1394 standards.
4. The image-processing apparatus comprising according to claim 3, wherein the
packet is one that achieves asynchronous communication in which commands are
transmitted by using FCP (Function Control Protocol).

5. An image-processing method comprising the steps of:




46 printing means for printing still-picture image data based on the imge
data of the format converted by the image-converting ﬁﬁnsé V\he%r[?@hn t he
packet contains a capture command designating transm $&P§REBPeEr
still-picture data, and inage-type data representing the format of the
still-picture data is described in the capture conmand, and wherein the

| mge-converting neans converts the format in accordance with the

i mage-type data described in the cdpture command. 10. . The printing
apparatus according to claim9, wherein the inage input neans inputs inage
dat a conpueedssifig hnrexternaly dmpe inragecigoal; thef ber ngencdateamaprdiatie

| mge-converting nmeans converts the i mage data conposed of | um nance data
and  col ofpséhitince 8N GMagRt datal PehdFRER, dafta 2fpddiet f Pyt iang. 11.
The printing apggar at us?%gcc%radgng&tgo ¢l glit m 9,pmheret?§1ﬁ?ﬁleﬁlgi§gkg’tlnignpl yi ng

W t g T Wel erial bus systemis one conplying with

| EE r{iﬁlﬁlgn?lﬁl@%ﬁl@@g%ﬁa@:}%éyﬂe 1 and El ectroni cs Engi neers) 1394
standards. 12, The printing apparatus accqording to claim11, wherein the
packet i SINSFRAINEnHito theprekedaq capjweiconmaad desmgnatingireaasmissigmptstilbormmands
are transmtted by using FCP (Function Control Protocol). 13. A printing
met tpidturedpta gémgateddromehs imhge detz and nigseriipagk it theamptyre mgmwhaid,a
predeterm ned digital serial bus systemand containing inmge data and a

captiyf C@g@&ih@ e SR Wi OTtRE sAN-Htngé dhlx; Bh@t Ure  data based on
the | rf%ge at a;aﬁlJ%ﬁDecen‘g(;%rJ 2003 Bl s

outputting the packet toa printing apparatus.

6. The image-processing method according to claim 5, wherein image data

composed of luminance data and color-difference data are inserted into the packet
before the packet is output to the printing apparatus.
7. The image-processing method according to claim 5, wherein the packet
complying with the predetermined digital serial bus system is one complying with
IEEE (The Institute of Electrical and Electronics Engineers) 1394 standards.
8. The image—processing' method according to claim 7, wherein the packet is one
that achieves asynchronous communication in which commands are transmitted by
. using FCP (Function Control Protocol).
9. A printing apparatus comprising:
image input means for receiving image data of a prescribed format, which is
contained in a packet complying with a predetermined digital serial bus system,;
image-converting means for converting the format of the image data input to the

image input means to a format for printing; and



47 converting the format of the inmage data received, to a format for
printing, in accordance with i mage-type data describe? in the capture
command and representing the format of the still-pictiPeceBbe 2088ei ved:;
and printing still-picture inmage data based on the image data of the format
converted. 14. The printing nmethod according to claim13, wherein inmge
data conposed of |um nance data and color-difference data is received and
converted.to i nage data of the f or4fat for printing. 15. The printing

met hod according to claim 13, wherein the packet conplying with the

pr edet er mpiaing gieans fagrintingsudl-pictesimagesiata based on g image dateef ( The
Institute of Electrical and El ectronics Engi neers) 1394 standards. 16. The

pri ntthadomatashveetedrtdi thg ifnagelcanveiting mizangi n the packet is one that
achi eves asynchronous comuni cation in which commands are transmtted by

usi ng Fcpwﬁgr%ﬂ%iegggﬁ‘&%hf’iinf A Qiégﬁfg domrhénd ﬁ@sigﬁﬁﬂ Rah&hiRbrsAThEM

conprising: an | mage- processi ng apparat us conpr Psi ng” | nage- pr ocessi ng nmeans

for cessing,an external |y .input i e signal,. thereby to, gengrate image
ot o SRR GRe e ot ireraund caBitehrespints iy imat REe Rl LR IR
apparat us, sai d packet conplyin with a predetermned digital serial bus
syst dindaserikashinethgicagturasommaeed,@ada generated by the i mage: processing
means, wherein the inage output means outputs the packet, after inserting,
into the pah&ein the ineqedconvestingnitade sc@natisitbe foanstninsgicordapice stith | 18

Decenber 2003

the image-type data described in the capture command.
10. = The printing apparatus according to claim 9, wherein the image input means
inputs image data composed of luminance data and color-difference data, and the
image-converting means converts the image data composed of luminance data and
color-difference data, to image data of the format for printing.
11.  The printing apparatus according to claim 9, wherein the packet complying with
the predetermined digital serial bus system is one complying with IEEE (The Institute
of Electrical and Electronics Engineers) 1394 standards.
12.  The printing apparatus according to claim 11, wherein the packet is one that
achieves asynchronous commtunication in which commands are transmitted by using
FCP (Function Control Protocol).
13. A printing method comprising the steps of:

receiving a packet complying with a predetermined digital serial bus system and

containing image data and a capture command designating fransmission of still-picture

data based on the image data;




capture command, inage-type data representing a format of the
still-picture data; and a printing apparatus conprisi ngDeremeen 098t neans
for receiving imge data of a prescribed format, which is contained in a
packet conplying with a predeterm ned digital serial bus system
"image-converting neans for converting the fornmat of the 1inmge data input
to the image input neans to a fornm&T for printing, and printing neans for
printing still-picture inmage data based on the inage data of the format
conver t edconyeriing thevfaymat oh ke image detarsceinikdy @ o fohpat fargerimngydnt i ng
means converts the format in accordance with the inage-type data descri bed
in tdoedptoerwith omapsdype dfta dEb@ibéﬁiﬁﬁﬂlI@rdapfdreﬁoﬁﬁﬁﬁrﬁi&xﬁ?&g&@éeﬂﬁn o claim
17, wherein the inmage out put mneans of the i nage-processi ng apparat us

out Q%nghga %ﬁ*?}e’ﬁi&'ﬂ% (%g% géd;e%éﬂt paratus, after inserting |um nance

data an ence e packet, the inmage input neans of

the printing.app tus i nputs ijymge data conposed of | um_ nance data and
col or - di fl?fé‘%éﬁ‘g é?ﬁlgf"é:,t“rﬁngﬂwf’er‘g?%e“qaﬁééi Mudlc cmgs: datdg ofdligsigmatne
printing apparatus converts the imge data conposed of |um nance data and
col oronyiertedr ence data, to image data of the format for printing. 19. The
i mge-printing systemaccording to claim17, wherein the packet conplying

wi t h4.he mepﬁhangimaﬂodiagbmﬁngﬁs ERAMDLE wlvére Ninh fycOiita COMoseABIW th | EEE
(The Institute of Electrical and El ectronics Engi neers) 1394 standards.

20. 1hRfnhHROGaR A dHGr IHPHENAGAA U 0G4 s GhALOMIS eI TiElgY 441§ Jpacket 1o

the format for printing.
15.  The printing method according to claim 13, wherein the packet complying with
the predetermined digital serial bus system is one complying with IEEE (The Institute
of Electrical and Electronics Engineers) 1394 standards.
16.  The printing method according to claim 15, wherein the packet is one that
achieves asynchronous communication in which commands are transmitted by using
FCP (Function Control Protocol).
17.  An image-printing system comprising:

an image-processing apparatus comprising image-processing means for
processing an externally input image signal, thereby to generate image data, and image
output means for outputting a packet to an printing apparatus, said packet complying
with a predetermined digital serial bus system and containing the image data generated

by the image-processing means, wherein the image output means outputs the packet,

after inserting, into the packet, a capture command designating transmission of still-




49 achi eves asynchronous conmuni cation in which commands are transnitted

by using FCP (Function Control Protocol). 21. An i magi;gb%ri néi ng. _met hod
conprising the steps of: processing an external |y inptt PeReyeesi§dal ,
thereby to generate inage data; inserting the inmage data generated, into a

packet that conplies with a predeterm ned digital serial bus system

I nserting, into the packet, a capt Hée command desi gnating transm ssion of
still- picture data generated from'the i mage data, and describing, in the
capture copmand, i e-type datg representing a format, of the

sti |pm&u&cﬁt@g%&rat,eﬁf}?%mstﬁftlmaga%flwe a{sﬁéﬁﬁriblﬁ%@it F FEPtuAe CRIRA: conpl yi ng
with the predetermined digital serial bus system and containing the inmage
dat aimage-type datprepresentingma dormsatrofehe stil-piblaré detaaandf t he i mage data
received, to a format for printing, in accordance with inmage-type data
descri beda bfintig a @Ea‘t'ﬁs%tﬁﬁﬁﬂﬁiﬁi iAAge iMRiteREAs fof rededn Gnage dafa dihe
still-pict Ere dgt gﬁr ecei ved, an prlgnt% still-pict uregi mage data based on

the | ' £ Or. vier t L B0 - YLt L g et hod
coof BT psritatdpthah 3t (T Pora AT Gitket Complnb R bttt 127,
color:difference data is inserted |nto the_packet and_ the pac IS then
out ptigital serjal bus éy&!%%é@éae@pw%ngawe@n%&ﬁacw&r%g e gﬁ"f %trﬁ@@ data is
recei ved, 18 Decenber 2003 o

image data input to the image input means to a format for printing, and printing means

for printing still-picture image data based on the image data of the format converted
by the image-converting means, wherein the image-converting means converts the
format in accordance with the image-type data described in the capture command.
18.  The image-printing system according to claim 17, wherein the image output
means of the image-processing apparatus outputs the packet to the printing apparatus,
after inserting luminance data and coloz-difference data into the packet, the image
input means of the printing apparatus inputs image data composed of luminance data
and color-difference data, and

wherein the image-converting means of the printing apparatus converts the
image data composed of luminance data and color-difference data, to image data of
the format for printing.
19.  Theimage-printing system according to claim 17, whereinthe packet complying
with the predetermined digital serial bus system is one complying with IEEE (The
Institute of Electrical and Electronics Engineers) 1394 standards.

20.  The image-printing system according to claim 19, wherein the packet is one that




so and i mage data conposed of |uminance data and col or-difference data is
converted to a format for printing. 23. The image-priptin t

according to claim?21l, wherein the packet conplying &gkﬁcgﬂggﬁgﬁgeternined
digital serial bus systemis one conplying with |EEE (The Institute of

El ectrical and El ectronics Engineers) 1394 standards. 24. The

| mge-printing nethod according to claim2l1l, wherein the packet is one

t hat achi eves asynchronous comuni @tion in which comands are transnitted
by usjing FCP (Function Control Protocol). 25. A storage nediumstoring an
i magachHiEBeRasinGy R commpRicaiiondnivpish cammanrdsare trangmitted by mginm
externally input inmge signal, thereby to generate inmage data; inserting

t he PaR@urtiangEontrak Prbto¢ol).o a packet that conplies with a predeternined
digital serial bus system inserting, into the packet, a capture comrmand

desi gnat i pg fnh 'iﬁﬁhgrina oétcbh{prid?ﬁ%iﬁbrﬁﬁ]g?Bﬁ generated fromthe i mge
g nt ommand,

data, and descrT bt ng, e capture | mge-type data representing
a format Qf the still

-picture data: and qut.putti t he packet tg a printing
appar at usPr%.SSIﬂgs‘ino?’gggl dpﬁﬂﬁg?%ﬁq ﬂgnénwﬁ%?‘gg%‘?ﬂg Wba%?r‘afd?am t hat
describes the steps of receiving a packet conplying with a predeterm ned
digital s#sesingbesimagmdatal gegembednie 20pa-ket that complies with a

predetermined digital serial bus system;

inserting, into the packet, a capture command designating transmission of still-
picture data generated from the image data, and describing, in the capture command,
Image-type data representing a format of the still-picture data;

transmitting the packet;

receiving the packet complying with the predetermined digital serial bus system
and containing the image data and the capture command,;

converting the format of the image data received, to a format for printing, in
.accordance with image-type data described in the capture command and representing
the format of the still-picture data received; and

printing still-picture image data based on the image data of the format
converted.
22. The image-printing method according to claim 21, wherein image data
composed of luminance data and color-difference data is inserted into the packet and

the packet is then output,

image data composed of luminance data and color-difference data is received,




51 containing i mage data and a capture conmmand; converting the format of
the inmage data received, to a format for printing, in ccorda wth

i mge-type data described in the capture command and ?%@P@?EWF?§§3 t he
format of still-picture data received; and printing still-picture inage
data based on the imge data of the format converted. ABSTRACT An

| mge-printing systemfor printing fine i mge represented by digital

i mage data, which is being displa?@d by a television receiver. The system
conpri ses an inmage processing section 13, an inage output section 13, a
pring apparatus 5, and a printing control section 23. The

| mage- processing section 13 processes an externally input image signal,
gener at i ngmiagadatadmaposedof lvmipance dptatarglend podiffeenca gatads eopaeiedt to t he
printer apparatus 5. The packet conplies with the IEEE (The Institute of
EIecﬁfa@@mmﬁq@rgkﬁ@ﬁf_nic Engi neers) 1394 standards and contains the inage
data generated by the inmage-processing section 13. The printing control

cectoat, yEORhASLDouiHE JAAS PR ORARELIS SRR Sk RRIS  TY
TN COmpfying with the predelermined dighal Serial bus Systé S bhe Mplying with
IEEE (The Institute of Electrical and Electronics Engineers) 1394 standards.
24. The image-printing method according to claim 21, wherein the packet is one
that achieves asynchronous communication in which commands are transmitted by
using FCP (Function Control Protocol).
25.  Astorage medium storing an image-processing program that describes the steps
of:
processing an externally input image signal, thereby to generate image data,
inserting the image data generated, into a packet that complies with a
predetermined digital serial bus system;
inserting, into the packet, a capture command designating transmission of still-
picture data generated from the image data, and describing, in the capture command,
image-type data representing a format of the still-picture data; and
outputting the packet to a printing apparatus.
26.  Astorage medium storing an image-processing program that describes the steps

of:

receiving a packet complying with a predetermined digital serial bus system and
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containing image data and a capture command,
converting the format of the image data received, tb a format for printing, in
accordance with image-type data described in the capture command and representing
the format of still-picture data received; and
printing still-picture image data based on the image data of the format

converted.






