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BACKGROUND OF THE | NVENTION Field of the |hvention 5 The pr esent iﬂyﬁ?%ho%
relates to information providing in a multimedia network for trans t é )

various information such as noving i mage data, still inmage data, voice
data, conputer data etc., and an inmge trgnshission systemcorr ﬂ& wm
such 10 information providing. Related Backcrround Art In recen \\\\m\
so-called information service industry is show ng remarkabl e pr 55,85 2

result of installation of the optical fiber network in the main 15
comuni cati on networks, spreading of the cable tel evision systens,

commerci al expl oi tation of thevaadee THANGMGREFERI §2Eie@, popul ary mummm\mm\““\
| ocal area networks. Such information service industry is to prmm

various information through such various 20 comruni cati on networ ks ajgsdozt O
coll ect the charge according to the content and quantity of the provided

i nformation. | BagucROURDODFRTHENINGENTCONI Nndustry, therefore, it is an

i nportant issue to effect appropriate charging, for the provided

i nformation. 2%iddvdewér theh&nebatdong system conventionally enpl oyed in the
information service industry has nostly been a nonthly charging for
charging & fixed chi@hgepre2entFigv@n2008 reRatesgey dirgswrngftidme frequency
of use, such as in the cable television systens or in the satellite
broadcasti ng, ®royidiagginganduhsdmediy retwerhdfanaransuidielnDdr tine of
use regardless of the kind or quality of the provided information, such as
in the conputeV3FLOUS; iRGOFBRAFLER. SSUMARYTE THE FagEdAtAN ISELL1L

consi deration t he foregoing, the object of th resent invention is to
enabl e chargingpaﬁﬁ SSﬁérnggFFoHaBF'tﬁ%mPH?%ﬁré%'?n??ﬁ'sé?VféB’and t he

qual ity of theimage transmission system corresponding to such

10 information providing.

Related Background Art

In recent years, so-called information service
industry is showing remarkable progress as a result of
installation of the optical fiber network in the main

15 communication networks, spreading of the cable
television systems, commercial exploitation of the
satellite communication, popularization of local area
networks. Such information service industry is to
provide various information through such various

20 communication networks and to collect the charge
according to the content and quantity of the provided
information. In such information service industry,
therefore, it is an important issue to effect
appropriate charging, for the provided information.

25 However, the charging system conventionally
employed in the information service industry has mostly

been a monthly charging for charging a fixed charge



i nformati on. The above-nenti oned object can be attained. according to an
obj ect of the present invention, by a transm ssion systemhaving a , .
transmission 'termnal for transmitting data, receiving termnals fbi FEB 2003
receiving the data, and a transm ssion path for connecting the transm ssion
termnal and the receiving term nals, eorprising: designating neans which
is provided in said receiving termnal, for designating a transm ssion node
of the data to be transmtted via the transm ..ssion path; detecting neans
which is provided in said transm ssion termnal, for detecting "traffic in
said transm ssion path; determ ning neans for, in accordance with a

det ecti on resulegprrddessniofi thewhieehqeency obtuset rawnshi 8si dn tséng t he

desi gnated transm ssi on node i s possible; and changi ng nmeans for, in

accor dance vwti&hiﬁetﬁéﬁyﬁﬁﬁﬁatBmﬁtﬂESUOrtinchhﬁg$@§eigét§esignated
transm ssi on node to an executed transm ssion node for transmtting the
data in the tPHPSFCIStdRIpalh; 2affiragEBa NP RO eansY f 6PURELBENENRg i n
accordance with the executed transm ssion ngﬂe. g % F E.8.2003 - 3
According to dTGENERCINRSditHBRt Obf UBReTBIRERHEST nOENFPBN<1REi 9%t r ansni ssi on
path includes an ATM transm ssion.path. Al so, .according_to.sti|l another
enbodi ment of ¥4 e?éﬁF en?@ﬂ?ﬁgﬁa fﬂg?ﬁm?glﬁ?0v?88§ ast%ﬁnéh?ssion
systen1havingc§m$m&%§nh§§igg %ﬁrQEQchgor transmtting data, receiving
termnals for Teceiving t%e dafa”"and a transni ssion path for connecting
the transm ssion termnal and the receiving termnals, conprising:

desi gnating neans which is provided in said receiving termnal, for

desi gnati ng aduvMaRY oF @RegmedoeRhrbke data; detecting nmeans which is
provided in said transmssion termnal, for detecting traffic in said

transm ssion path: deteymMBhRYa8EF o] Ye thB 25£058BNLE tWe! BoyBerdsEection

result, determ ning whether or not a transmssion in the tranSm ssion node
desi gnat ed byth& i RFeFEEtgABVEREL R it G0s epabie pFRATHNG adBoGALFRECTREHE f or
accounting i nfcge dareemacibnt b fastigeatad thdeqidlitgsefothexecuting the
transm ssion,, v;lg;er ei.n said transm ssion node designates various franes of
MPEG as transHred 188 a. Accor di ng to still another enbodi nent of the
present invention, said various frames include an |I-frame, Pframe and

B-frane . A'S0, accor digi LRc3bLhkn SISHIPATRACLEE e Ole bl esent

invention, these is provided a data transm ssion ne ] for transmtting
data via a tr3FeHEIDparhobipet R Hoe eSRERNEI Fyedrra S¥ep of

recei ving a resuesiidgiiondatyatenhavind ep talansaissith &drivdnal §8kon node of
the data to b TSI R La th LSS a i n,gg 1
traffic on thgr ransmlsgﬁ glr?\%ét %eg?%%g rs%eep g‘%l? r %ﬁgmg??ﬁg%\g{ ne a&é%n'
the set transd@st dirarsde-seiiant bath riaw monseshipat the dmanEayssisnep of
setting an acgoufiddN0 JHOQhkN 866 0% HaF MGcWnbilst ot iddd WR81ignating
transm ssi on node, and._accounti nﬁg based on the acgounte:ﬁrrln%tn%gde. 21 FEB
1003 - 4 Al $B222% BHAM St 8uevifed ot Td ER664VHRALT 'pE8Eent

i nvention, théseigdgsatpimgyiadedansansaidd ansid 9% @hen@dtwdc igpreransgittad a

step of receiy}ngeg, r %?%Ts;sgéngﬁéf?ﬁ- (cPQteact%SngQ%%%ﬁ%ﬁji(égg 12 %E:ggig%&“ on

nmode in accordance W a transmsss ] _
transmtting {thesdd SLuansniesien termblsifor dplecting fRLficsdapsaid
setting an acepsnémis 10l ath;a0608ARNCENG mdahst R8rdaim ARbridh®ce with
transm ssi on m)get a,l[sld accouri%l ng Eased on t et%(é%ountl qg rrgzgﬁe, V\VJergl n the
transm ssi on AoBB-HRSTYhdEEVrar FOLETPHAES % RN ghshEsMIR a8 a.

Al so, accordinging the |deynialted enaoshihentonoirotibeiprpsesitblienvemd on, there
is provided a I e pepd] |.n p r .

transm ssi on ﬁ%%#fon}éaﬁ%g?g%i’t ?? n'lag{;j%]ts%ﬁ{d\ﬁ gVight ?Q%S%%%m&%a%gio , the

met hod conpri 5pABlt ( aghanging the destundatri fncagméssienrmafig £0 @) a step

of setting a bkeBGtRESthsMER16h hb8e dfd2 dranRfilktedR§Mnd ethtd an ke
transm ssi on Eath In a,ccorc%g{:_e Wi .t h traffic on the transm ssion gath; (c)
‘a

a step of transATHIY-The® apf RREOWRLING JRERSsEPDn AFGAERTIRTIL 1B
transm ssi on petbrdamck (vd)tia thikepxetused ttrahsarisadonunddarg node in
accordance with the data and the transm ssion node, and accounting based on
the accounting node. R so, according to still another enbodi nent of the
present invention, there is provided a transm ssion nmethod for a system
having a transmission termnal for transmtting data, receiving termnals
for receiving the data, and a transm ssion path for connecting the

transm ssion termnal and the receiving termnals, the nmethod conprising
the steps of: designating, in said receiving termnal, transm ssion node of
the data to be transmtted via the transm ssion path; detecting, in said
transm ssion termnal, traffic in said transm ssion path; determning, in

N g, o e o




2i FEBQO3- 6 BRI EF DESCRIPTION OF THE DRAWNGS Fig. 1 is a schematic
bl ock di agram showi ng accounting process neans of a first enbodinentzil]‘:ig.zm]3
2 is a block diagram showi ng a specific 5 exanple of the configuration 5

the accounting process neans in the first enbodinent; Fig. 3 is a view
showi ng an exanple of the charge table_to be used by the accounting process
nmeans of the first enbodi nent; 10 Fig.34'is a schematic bl ock di agram of

t he accounting process neans in a second enbodinment; Fig. 5 is a block

di agram show ng a specific exanple of the configuration of the accounting
process neans in the eghodi ' |5 | [ W ng an
exanpl e of the char g%écfeozcilf)élglgt %gbghggg%rbﬁoﬁﬁgggoﬁﬁtﬁé/ %frl‘%?glg:s nmeans of

t he secondinventientsaild grapspissicr patdy lachrdes R m show ng

accounti ng+pLACRSSs1®ARt®f. @ third enbodiment; 20 Fig. 8 is a block

di agram show ng a specific exanple of the configuration of the accounting
process neans in the third enbodinent: Figs. 9A and 9B are views show ng
exanpl es of the chargesé abiecdrading teesdthll tedhwtheroembodigngrivcags heeans 25

of the thipdeeaRod {Fvidi 9 tndPe' s pPofitod 2972 MrliRNi38 16 shaeLk
having a transmission terminal for transmitting data,
receiving terminals for receiving the data, and a

transmigssion path for connecting the transmission terminal
and the receiving terminals, comprising: degignating means
which is provided in sald receiving terminal, for designating
a transmission mode of the data; detecting means which 1s
provided in said transmission terminal, for detecting traffic
in said transmission path: determining means for, in
accordance with the detection result, determining whether or
not a transmission in the transmission mode designated by
sald designating means is possible; and accounting means for
accounting in accordance with the designated mode in case of
exXecuting the transmission, wherein said transmission mode

degignates various frames of MPEG as transmission data.

According to still another embodiment of the
present invention, said various frames include an I-frame, P-
frame and B-frame,

Also, according to still another embodiment of the
present invention, there is provided a data transmission
method for transmitting data via a transmission path, the
method comprising: (a) a step of receiving a request for
data; (b) a step of setting a transmission mode of the data
to be transmitted via the transmission path in accordance
with traffic on the transmission path; (¢) a step of
transmitting the data in the set transmission mode via the
transmission path: and (d) a step of setting an accounting
mode in accordance with the data and the transmission mode,

and accounting based on the accounting mode.



configuration of an inmage transm ssion systemin a 21 FEB 1003 fourth
enbodi nent; Fig. 11 is a view show ng the function of the imge

transm ssion systemin the fourth enbodi nent;

21%@% 1003

Fig. 12 is a block diagr

showi ng the basic 5 configuration of an imge transm ssion systemin a
fifth enbodinment; Fig. 13 is a view sh&)wi_ng the function of the inage

transm ssion systemin the fifth enbodinent;

Fig. 14 is a bl ock diagram

showi ng_the basic 10 configuration of an image transm ssion systemin a

si xth enbodi nent; Fi

transm ssi on system gjhs? haGordAngnbe ot ek anpther 18nPAimsh b\t
systemin arsesfdt inddniCidindithent,; ifigrovideds aadut & Shasdingiolne accounti ng

process

in th
a system i A&

i'sTa“vi ew show ng t he

15 is a view show ng the function of the ipage

ng a

fod) ShER Rl ade (35 8 LT LelRRU o6 8 - B Gl oW show no

account i ngdgtecesB) i & strp Dfssehtbhg thetmingmisséahowdeni FIQPrazdcrs a
vi ew show thh@réfﬁﬂc?tcﬁ:grg 't@éh?hh‘.?!:‘iér{‘ pdtq ;\REY datdep M- 21 is a view

schemati cal 'y show ng or ma
transmitting the data in the sat transmission mode:; and (d) a

step of setting an accounting mode in accordance with the
data and the transmission mode, and accounting based on the
accounting mode, wherein the transmission mode designates
various frames of MPEG as transmission data.

Also, according to still another embodiment of the
present invention, there is provided a computer readable
medium storing a program of a data transmission method for
transmitting data via a transmission path, the method
comprising: (a) a step of receiving a request for data: (b) a
step of setting a transmission mode of the data to be
transmitted via the transmission path in accordance with
traffic on the transmission path; (c) a step of transmitting
the data in the set transmission mode via the transmission
path; and (d) a step of sekting an accounting mode in
accordance with the data and the transmission mode, and

accounting based on the accounting mode.

Also, according to still another embodiment of the
present invention, there is provided a transmission method
for a system having a transmission terminal for transmitting
data, receiving terminals for receiving the data, and a
transmission path for connecting the transmission terminal
and the receiving terminals, the method comprising the steps
of: designating, in saild receiving terminal, transmission
mode of the data to be transmitted via the transmission path;
detecting, in said transmission terminal, traffic in said
transmlission path: determining, in accordance with a

detection result, whether or not a transmission using the



25 of the MPEG encoded inmage data; and Fig. 22 is a view showi ng a key
sequence i n encyphering MPEG dat a. 21 ~~ s roo3 8 DETAILED . .
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Now t he i mage transm ssi on2 é)%ge(w
of the present invention will be clarified in detail by preferred

enbodi nents thereof, with reference _to?t_he attached 5 draw ngs. Fol |l ow ng
enbodi nents are applied to a transm ssion systemfor transmtting MPEG data
through a transm ssion path, for enabling, in consideration of the feature

of the MPEG o,set a franme fqr the 10, EGda O be tragnsmtted
accor di ng dteﬁqﬂﬁét? aF??%sr%lfssﬁﬁé‘ f"PaﬁsW RIHH ;}Et’haﬁadd{’ ald’z for the

i mge accercgionganoget Wetkabidee - dueterndnatlén aresullRar theufasignated first

embodi mentyohagl §s¥hh | mdfe easola%' %%Qc&ﬁ&@uﬂéx{#ﬂxi%%ﬁsﬁoaé%f or effecting
an 15 accounting process W th systemin which charges are

det er m nedP@sPeLting| {he fate é-é.‘s&hﬁftw%ﬁi%irﬁsciﬂ“nﬁa% |2%%ane only, a case
of transmadddougtangl ihraddorizthca Withatke aftutedateansmisabsminiddeng an |
frame, a P frame and a B frane. 20 In a second enbodi nent, there will be
expl ai ned the accounting process neans with a charge systemin

consi deration of thalapeuatcafding domatidh afother iempgdlmentadfli thdn to the

case of tralyEnt' iiPeAPidn! "BET"1eY prévided A Bompi¢e? FehisfFe and an |

frame, a
medium storing a program for performing a transmlission method

in a system having a transmission terminal for transmitting
data, recelving terminals for receiving the data, and a
transmission path for connecting the transmission terminal
and the receiving terminalz, the method comprising the steps
of: designating, in said receiving terminal, a transmission
mode of the data to be transmitted via the transmission path;
detecting, in said transmission terminal, traffic in said
transmission path; determining, in accordance with a
detection result, whether or not a transmission using the
designated transmission mode is possible; and changing, in
accordance with the determination result, the designated
transmission mode to an executed transmission mode for
transmitting the data in the transmission path: and

accounting in accordance with the executed transmission mode.



25 P frame and a B frame. Tn a third enbodinent, there will be expl ai ned

t he accounting process neans for accounting the charge at a 21 FEP‘%?Q%WS
g _ predetermined interval in the first and second enbodi nents. | a
fourth enbodi nent, there will be explained a configuration in which the
accounting process neans in 5 the first_ to third enbodinents is provided in
the inmage providing side. In a fifth enbodinent, there will be explained a
configuration in which the accounting process neans in the first to third
enbodi ments is provided in the inage 10 receiving side. In a sixth

o7 ocese moans RREErREp TP RO O £ or vl ded both i the
i mage providing sifdejangd iR LhechoRge: & eI ME Nl & S ihg seventh
enbodi nent, there mn?l be explained a configuration in which the accounting

process meansakBotil€ih§’ 8968LESsf hEshs tOF Sd Xt ir Sirhatidmiient s applied to the
conmmuni cati on between equi pnment connected to a |ocal area network. 20 In an

ei ght h enbodi nent, rifere ikl & beoek pldbadeshn astonnfrigyw atpeat iz whi ch t he
accounting process neans in the foregoing first to sixth enbodi nents is
appl i ed 60 t hexanphuno€fathenchefigenation pnenthe Gowotreding procekes ar ea
network. 25 In a ninth enbodinent, there will be explained a configuration
i n whi ch cyphmeanesahs thecbibshedmppdmemie; accounti ng process neans shown
in the foregoing 2 ~f=ETfl 1003 - 10 fourth to eighth enbodi nents, for
protecting the infBigatPohstpoieNeshowing |degutanpherefl e HFRRFSRAI i zi ng
fair accounting., _In a tenth enbodinent, there will be explained 5
accounting prEgB§§ hRahe WPeH BYchaf ReSSREHRY PRRGSSF RRLhEhe

det er m ned reggec iveL¥dtor .case of transmtting all the MPEG data for an
i mge and decbdfnig SH°PHP&ME only, a case of decoding an | frame and a P

frame, d a case gof decoding an, | fra P 10 franme and a B frane. In an
el event Berrbodi man??‘gf h%résvvlgl ?G%%mgéhgg?lré%{ adllca(%félmbuor%t%en i n which

cypher neans Ls.6oHREAEA-MELEsE NG 2GS0MATL NG ALQE S dBasH ¢ N the foregoing
first to tenth enbgglngn?s, ?or protecting the 1 nformation %?on115 theft or
illegal alterationragd seaki i PUokRi i AGFMNMNBRAing a specific
example of the configuration of the accounting process
means in the second embodiment;
15 Fig. 6 is a view showing an example of the charge
table to be used by the accounting process means of the
second embodiment;
Fig. 7 is a schematic block diagram showing
accounting process means of a third embodiment:;
20 Fig. 8 is a block diagram showing a specific
example of the configuration of the accounting process
means in the third embodiment;
Figs. 9A and 9B are views showing examples of the
charge table to be used by the accounting process means
25 of the third embodiment;

Fig. 10 is a block diagram showing the basic

configuration of an image transmission system in a



In the followng there will be explained the first enbodi mrent of the
present invention, with reference to the attached-draw ngs. Prior tz.gﬂ%,
detail ed 20 description of the first enbodi nent, there will be give 1.8 7003
expl anation on the MPEG (Moving picture experts group) nethod enpl oyed for
encoding for efficient storage and transnj ssion of the noving picture
information. 25 The MPEG is an international standard designed for highly
ef ficient encoding of the noving i nage and achi eves a high efficiency in

t he encoding utilizing 2 ~f=E ~ ?003 - m the frequency characteristics
of the data apgd,ibf MhSydim&haracteristics of human being, and also the
redundancy in tﬁe tine axis, specific to the noving inage. 5 In the MPEG
system there are kpgwn1 MPESLa Wridhw st gl e anaieridmter ofhel. 5 Mops for
the digital storage nedia, and MPE&Q designed for use all the transm ssion
systenms such afagbetbafsmnessionasy st i iveditee efpriprte rdmbat igdrat; VCR,
advanced tel evision, 10 optical fiber network etc. wthout the upper limt
in the transfer rafFeg.blu2 ideababock adimyrdmnrshaviaigodte samsid or t he bot h.
In the following, therefore, there will be expl ained the encoding principle
and the Bata sonGiguratipniafi pal inagekiranshesNREGISERtemh dxahpl e. 15 At
first there will be explained the principle of highly efficiency encoding
by the MPEG s§s€Em erhodhrenthcodi ng system a high efficiency in the
encodi ng can be realized by calculating the difference between the franes,
thereby reducing t ht9r eddindBn@ yWHeW t FROWHGY TR 1T HIF 0O i3k s, and

effecting DCT,and vari abl el epgt h encodi n n thus, .obtai ned difference data,
Cher oby P educiABOEHErPRRTIASHEY TrR Tl Undie f b oL

above-nentioned re Jggdap%yiiq n,t hg?ct:]'k r@i%%%%m E%ég@g}é)eu{ee%%dc in

consi deration of the”high corre fona i nuous Tranmes in the

movi ng i gage, - L Nget ' (F=TaTot I TV RITSTCTY ;h§#n{aﬂ? 2 r FEB
| 003 - % to- éf%ﬁ%gggg&}érﬁfa@gr%{é (lgng or rlE%}(;:ceediég (—Irama. alln t he MPEG
system therefkoien LR66H&iMESLProvided, as shown in Fig. 20, in addition to

an intra-encoded picture obtalined by an encodi ng node of effecting the 5
encoding within a figme1sairecedbindsisrih@itan Ancoeiash idmgend P- pi cture)
obt ai ned by encoding the difference froma franme preceding in tinme, and a
bi di recti onal ipagdi ttansmessboedsysrege (M- hetaiseih clandiekridly; encodi ng t he
one with the | east data anpunt anong the
Fig. 16 is a view showing a system in a seventh
15 embodiment;
Fig. 17 is a view showing the accounting process
in the system of the seventh embodiment;
Fig. 18 is a view showing a system in an eighth
embodiment;
20 Fig. 19 is a view showing the accounting process
in the system of the eighth embodiment;
Fig. 20 is a view showing the frame configuration
in the MPEG data;
Fig. 21 is a view schematically showing the format
25 of the MPEG encoded image data; and

Fig. 22 is a view showing a key sequence in

encyphering MPEG data.



10 difference froma frane preceding in tine, that froma franme succeeding
intime and that froman interpolated frame of the above-nenti oned

frames, and the franes obtai ned by such encodi ng nodes are conbi ned hF&51W3
predeternlned sequence. 15 In the MPEG system a unit or a GOP (group of
pictures) is conposed of an |-picture, 4g4P-pictures and 10 B-pictures, and
there is recormended a conbination of the I-picture at first, foll owed by
repetition of two B-pictures and a certain nunber of P-pictures. The 20

| -pictures is provided at a predetermined interval to enable special
reproducti on PEIAIAFD ORSCRE PTERNOGEC THEN PREEEBRERr EMBODIMBNOAHuUCt i on
utilizing the above-nentioned GOP as a unit, and also to prevent the
propagati on of theNew ahe Amalge caseasaisewoobggstemppéatbei prebenttrame, the
difference fromthe succeeding frane may becone snaller than that fromthe
precedi ng frammvepdiorhiwd lledeoglariZiedFih| dp0e3l-by3preferKPEG syst em
effects the above-expl ained bidirectional prediction encoding to achieve a
hi gher eff|C|@ﬁ@Pqquﬂﬁ§ dhesgody. WAtho referRPES §9sth atfaehednpvenent
conpensation 5 by calculating the difference between a predeterm ned bl ock
(macr obl 6ck) E&FENGShg 4 bl ocks of 8 x 8 pi xel s each for the |um nance
data and 2 bl ocks for. the color difference si and _a macrobl ock in the

vicinity of the coF?%kﬁ?|ﬁﬂ9n§mPP5&WePﬁstﬁEengggaFﬂgtSr 8succeedi ng 10
frame, then detectin Slognvenqpt %%&t%ran¥ml%%r§8'ﬂg & gggrogbggk ?pomnng

t he | east dlff rence ing Such “hovenen vec gr-asd

decodi ng_oper gf fgnﬂ's%l vgﬂ{cﬂt ¥BE! Qhabs 115001 [0 oRXE haghiagy! e data of

t he correspon macr ob e precedrng or succeeding frane, and

such extract e%r@tf%a%erél%qd tnid @m@db@&at h%odab% gneedpd whi-htamvenent
conpensatlon I n such novenent conpensatlon the franme precedlng intinme is

once encaefed attdesadedd ®eORrdn3miR®ed according to the traffic of

the transmission path and to a charge for the image
according to the above-mentioned frame.

Particularly in a first embodiment, there will be
explained accounting process means for effecting an

15 accounting process with a charging system in which
charges are determined respectively for a case of
transmitting an I frame only, a case of transmitting an
I frame and a P frame, and a case of transmitting an I
frame, a P frame and a B frame.

20 In a second embodiment, there will be explained
the accounting process means with a charge system in
consideration of the amount of information of the
image, in addition to the case of transmitting an I
frame only, an I frame and a P frame, and an I frame, a

25 P frame and a B frame.

In a third embodiment, there will be explained the

accounting process means for accounting the charge at a



20 preceding frane, and the novenent conpensation is achieved by the

macr obl ock in such preceding franme and that of the frane to be enco
novenent conpensation in the MPEGL is conducted between the franes,
that in the MPEQ is 25 conducted between the fields.
and the novenent vector obtained by such

2 1 FEQ 10U3 - 14 subjected to highly ef%icient encodi ng by the DCT
transformation and the Huffman encoding. In the following there wll

expl ai ned the data structure of the MPEG system 5 The MPEG data have a

hi erarchi ¢ SUIMGIULG 6003508, yaE SOV B FLO 024, <QLofVi deo sequence
| ayer, a GOP IFayer, a picture T

ayer, a Sslice

95%ea "

The di fference data
nmovenment conpensation are further

be

he
03

ayer, a nacrobl ock | ayer and

a block layer o Haesaa@dyers wll be explained in the follow ng, 10 starting

fromthe | owernbost one.

of bl ocks,

each cong st ifBdr@h 8mEKo8iRexe

The bl ock | ayer is conposed, as in the JPEG system
| sth&Fe the1l UBE NaRseafiak@ and the

color difference data, and the DCT tran;fornatlon is conducted in the unit
of each 15 bl eenfibeaaehoRhogkikbAYBhei Sc66UROERE PFoBBESEORELEESin

5

10

15

20

25

the first to third embodiments is provided in the image
providing side.

In a fifth embodiment, there will be explained a
configuration in which the accounting process means in
the first to third embodiments is provided in the image
receiving side.

In a sixth embodiment, there will be explained a
configuration in which the accounting process means in
the first to third embodiments is provided both in the
image providing side and in the image receiving side.

In a seventh embodiment, there will be explained a
configuration in which the accounting process means in
the foregoing first to sixth embodiments is applied to
the communication between equipment connected to a
local area network.

In an eighth embodiment, there will be explained a
configuration in which the accounting process means in
the foregoing first to sixth embodiments is applied to
the communication between equipment connected to a wide
area network.

In a ninth embodiment, there will be explained a
configuration in which cypher means is combined with

the accounting process means shown in the foregoing



each consisting of 4 blocks of 8 x 8 pixels each for the | um nance data and
1 block for each color data, associated with a m crobl ock header. | iffh,
MPEG 20 system this macroblock is used as 'the unit for the novenent' 1003
conpensati on and the encoding, as will be explained |ater. The
above- ment i oned macrobl ock header cont ai g data of the novement
conpensation and the digitizing 25 step Th each macrobl ock unit, and data

i ndi cati ng whet her the six DCT blocks (Y0, Y1, Y2, Y3, Cr, Cb) in each
macr obl ock contai n data. 2 ~E~F9 ?0~3 - 15 The slice layer is
conposed of one or nore macrobl ocks consecutively arranged in the order of

i mage scanni n§OU5RE 5°sPFERTReEARPIIBIRES AP RIR TS MY Bt EWS can be

enpl oyed for the macrobl ogcks within the 5 sa lice |layer. The

above- nent i onéBEQFWEElHEagﬁ?m\é\%a?EQFn%r da Jaeqagfaatslﬁ?gral%lcklrhearh%anti zi ng steps
wi thin each SLECEiLa erfaggd égggngygngizing steps are applied within the
sane slice | aye ufir e¥s quan?|2|ng S %ps are provided 10 specific to each

T omes The Lo 2 PSER GaboAeREhe P ELEnee JandlpC
the unitzof azbEalRtiAfdptsce88PAEEHAsOfith a charge system in which
charges are determined respectively for a case of
transmitting all the MPEG data for an image and
decoding an I frame only, a case of decoding an I frame
and a P frame, and a case of decoding an I frame, a P
10 frame and a B frame.

In an eleventh embodiment, there will be explained
a configuration in which cypher means is combined with
the accounting process means in the foregoing first to
tenth embodiments, for protecting the information from

15 theft or illegal alteration and realizing fair
accounting.

In the following there will be explained the first
embodiment of the present invention, with reference to
the attached-drawings. Prior to the detailed

20 description of the first embodiment, there will be
given an explanation on the MPEG (Moving picture
experts group) method employed for encoding for
efficient storage and transmission of the moving
picture information.

25 The MPEG is an international standard designed for
highly efficient encoding of the moving image and

achieves a high efficiency in the encoding utilizing



a header containing a picture start code etc. and one 15 or nore slice

| ayers. The above-nentioned header contains a code indicating the i?aqg 7
encodi ng node and a code indicating the precision (in the unit of a ﬁi-gllﬂ3
or a half pixel) of the novenent detection. The GOP | ayer is conposed of a
header including 20 for exanple a group siart code and a tinme code
indicating the tinme fromthe start of sequence, and a plurality of |-, B-
and P-frames. The video sequence | ayer starts with a sequence start code
and ends with a sequence end code, between 25 which arranged are control

data required df dheudeedionarattbkesikiBgecsi ZRea2RHthh8ngspREL rati o, and
a plurality of GOP of a sane inmage size. Inthe MPEG z ~ ~ E a ~a03 - 16

system of suchkidaiad SihakeitteeisthesbbE Aumeanbesngef an@dabyot BRest andard

t hereof. Such encoding technology is already well known in the nultinedia
networks. 5 | nddimddiics dysttem tameecsplisi negechfibetbotrgomoginghe | -frane
represents the approxi mate novenent of the noving i nage i ndependently from
the P- or B-frdamage.while the P-franme, when decoded in conbination with the
| -frame, reproduces the snoot her novenent of the noving 10 i mage. Al so the
B-franme, Savhen decoded the M&HG sasitem, wtherehere- kapwnPMPEGRewithl Bows to
reproduce further snmoother novenment. |n consideration of such features, the
MPEG syst em cdR¥@vgoidiegsted aatenedding Y¥pefefirrhihedeapitadih 15 the

i mge novenent in hierarchic manner. The required transm ssion capacity is
| arger for thSHIAIENTEH G0 6nd NEEFZ dRELPNEHAARE HASN2Lbr Thfe

transm ssion of the |frane on and even %ﬁrg r for %he tiansnission of
P g°Prh

|
the 1-, P- an&ﬁ@ﬂﬁ@%ﬁ§§9n2§yfﬁéF§f8?8, f8r “t'Pa %ﬂf??f MPEG dat a,
there can be %ﬁﬂ. ived 24 QB%EB%S'ngqggﬁogcﬁt.ghvghEéﬁ %%%Sgﬁkggnthe MPEG
ed, T ng

encoding for the i'nage to be transm , then’inspecti e state’of use
of the tyANSM i 1P#iberaRdtubikt BEES hitﬂoﬁ%flhé!ﬁPbe%51§M§%|§H|e

capacity, transmtting all the franes of the image information. If the
avai | abl e capagid trahgFelr Skl Chart thel basic algorithm is almost
same for the both. In the following, therefore, there
will be explained the encoding principle and the data
structure, principally taking the MPEGl as an example.
15 At first there will be explained the principle of
highly efficiency encoding by the MPEG system. In this
encoding system, a high efficiency in the encoding can
be realized by calculating the difference between the
frames, thereby reducing the redundancy in the
20 direction of time axis, and effecting DCT and variable-
length encoding on thus obtained difference data,
thereby reducing the redundancy in the spatial
direction.
The above-mentioned redundancy in the time axis
25 can be reduced, in consideration of the high

correlation among the continuous frames in the moving

image, by calculating the difference between the frame



21 FEQ20D3 - m transmtting all the franes, the |- and P-franes al one
are transmtted. If the available capacity is even |ower, the I-fragqf%lqﬂﬁ
is transmtted. Such transm ssion technology is an inportant conponent g
technology in dealing with the nultinmedia data in the LAN (local area
network) etc. The present enbodinent is applied to an image transm ssion
systemfor transmtting the MPEG data through a transm ssion path, for
selecting the frames 10 of the MPEG data to be transmtted, in
consideration of the feature of the MPEG data and according to the traffic
n the transmssion RabReqaandyf gr oLeallhihaooACEuntLag, B ecess means for

ef fecting an account i ng process WPt g cﬂgrge system det erm néed

corresponding 15 1 g el RRATLLLEd! I ANBS EOLoCaLhaL RGP, LioLhach! esent

enbodi nent, the M ata transfhissi on nade i's defined as a node in case
of transmtting BRewh ihdaf@gonby, anMBEAiZibA €8S8nOintfaANSALLEEAY the |-
and P-franes, and a node 3 in case 20 of transmtting the I-, P- and
B-frames. Fi gpittuseacbitacéheanasl bhoeskcBaggamba8ontngfts8etphgnehpgal parts
of accounting process neans in the inage transm ssion system of the present
i nventi o, Wwhenheiodiagcauthingapfoanss meanscélingsppedvctedni antbéed5 i nmage
transm ssion system A control unit 10l fetches a request for imge
transm ssi on fimnaget {@-pdeturenanbirained by eheodimgetheadsfifesennesyst em

2 ~FCBI1CC3 - la accordingly controls a traffic check unit 102, a
transmi ssi on fyge selfgemeopreseding3iangima, ageduat Phgivactienal and
inforns the transm ssi on node sel ection unit 103 and the accounting unit

| 04 of an i megEedicdden erepdedadBage ¢BapirsRredeAPERINAY P¥e i mage)
requested therefrom A traffic check unit 102 checks the current|

avai | abl e t r afE¥oSE g LR REEL Y1ERy &P LePRToARER| BRPUBY ﬂBﬂPgonég t he
i i i 110 10 1, SSI h L Lri h
| mage transm %%Jf%r%S%eTrfToag%EPﬁg tE:?@% 1?1?;'09{{ %%‘ﬁ)e ?{13#:”9%51' g the

image transm ssion system nrorimnma n on fic status

managed ther eidy,and JJUQaTh gt AR E&%@?%ﬁskgﬁtmﬁ SmSSLGELEQPp%%EeéO:” of

the result of such check. A transm ssion node selection unit recei ves

15 the identifd@mdb A Ree aBdeelrentIBARA! LRB EREMEANt bRE YAkt £18heand the
traffic informati on of the inage transm ssion systemfromthe traffic check

unit 102, sel etniddd dysHueH enctadagl abdekearagembiaggniasaon accordi ng
to the traffic information, and infornms the 20 accounting unit 104 and the

i mage transm gRicdie teyratieed]l Seqgokngech transm ssi on node. An accounting unit
104 fetches the inmge
15 In the MPEG system, a unit or a GOP (group of
pictures) is composed of an I-picture, 4 P-pictures and
10 B-pictures, and there is recommended a combination
of the I-picture at first, followed by repetition of
two B-pictures and a certain number of P-pictures. The
20 I-pictures is provided at a predetermined interval to
enable special reproduction such as reverse
reproduction and a partial reproduction utilizing the
above-mentioned GOP as a unit, and also to prevent the
propagation of the error.
25 In case a new object appears in the frame, the

difference from the succeeding frame may become smaller

than that from the preceding frame. For this reason,



identifier fromthe control unit 101 and the transm ssion node information
fromthe transm ssion 25 node selection unit 103, reads a charge ) )
corresponding to such fetched information froma storage unit 105 andd? FEB 2003
inforns the image transm ssion system 110 of such 2 ~ FFO 1003 - 19
charge. A storage unit 105 stores the chitge information of the image, to
be referred to by the accounting unit 10 375 An i mage transm ssion system
110 is conposed of a network and term nals connected thereto with wires or
with wirel ess connections, such as conputers, receivers, printers, nonitors
etc. It isto QE%noted that the above-explained functions need not
necessarily 105e "hEd f¥Ftem efdesbsvehexpbavacaxrbnieed and t he plural
functi onal bqu%§1n%%fbe niteg.in_a functional block, or there may be
provi ded pl ur al* BIr§EE EFGOSFHRE PBFRgONHgtPuRERiBKE. 21 RiGRert ol | owi ng
there will be | ai ned an exanpl.e_of the traffic checking nethod in the
gitis Fhecsib

traffic check Y iR e °PRRYRge transmi ssion system 110 is

lized with th de). The traffi heck unit
102 | nqui 105 the. | PA0S 2001 FRREnCLEroR B CPRRE 110V REL her “TREPEPEASH 551 on

i's possily e wigyh caleenbaiihgt kRBSHeE rEALEcS belfieliesl L§Si on
system 110 does not pernﬁtgthe transniss?on aﬁt% su%h8?§§%§%2@§$% e Cr, the

enquiry to theliowkge racaddlbeki)0BohYat BThd 10 bobcRst6ANgf rgrgige2e Cr
smal ler than Cr until the perm ssion is given. On
each for the luminance data and 2 blocks for the color
difference signals, and a macroblock in the vicinity of
the corresponding block in the preceding or succeeding
10 frame, then detecting a movement vector by searching a
macroblock showing the least difference, and encoding
such movement vector as data.
At the decoding operation, this movement vector is
used for extracting the data of the corresponding
15 macroblock in the preceding or succeeding frame, and
such extracted data are used in decoding the data
encoded with movement compensation. “
In such movement compensation, the frame preceding
in time is once encoded and decoded to obtain the
20 preceding frame, and the movement compensation is
achieved by the macroblock in such preceding frame and
that of the frame to be encoded.
The movement compensation in the MPEGl is
conducted between the frames, but that in the MPEG2 is
25 conducted between the fields.

The difference data and the movement vector

obtained by such movement compensation are further



the other hand, if the image transm ssion system 110 permts the

transm ssion with the transfer rate Cr, it 2 ~FEO1t003 - ? ﬁf)&@ﬁﬁ
t he check value. However, in the inage transm ssion system construc ed

ot her network systens, there may be enpl oyed other traffic checking nethods
corresponding 5 to such network systens._ Thus the traffic checking nethod
of the present enbodinent is not limted to the above-expl ained case of the
ATM In the following there will be expl ai ned an exanple of the

transm ssion node sel ecting method in 10 the transm ssion node sel ection

it 103. At fi ] i d | t 1t,..10 i th
:Jm‘ormati on oﬁ{l HSC%?gf %?c n%fﬁgo)g#%h%ngen%{b%ec 4%%3 s%}?eoﬁjéﬁg?;\rfilo ?rom
the traffi h tifi f the 15
Fequested | magEorPoarRE et B EE Y BB L e b

t t t i h
ransm ssi on capacg[}lytﬁtgﬂgb%ggﬁ_g% %avm {’%Ib}[i g él?pf% Atk igBge in eac

transm ssion node wth e transm ssion capacity) of the
image transm ggi-QR+2PeS¥ 8t ERL ltqu(ng*gger@pcess to the storage unit 105 (of
Xp

whi ch stored information w il ained | ater uaith reference to Fig.
3), and determ nesthBembE8N§AtESh&Pe a hierarchic structure
consisting, as shown in Fig. 21, of a video sequence
layer, a GOP layer, a picture layer, a slice layer, a
macroblock layer and a block layer.
These layers will be explained in the following,
10 starting from the lowermost one.

The block layer is composed, as in the JPEG
system, of blocks, each consisting of 8 x 8 pixels for
the luminance data and the color difference data, and
the DCT transformation is conducted in the unit of each

15 block.

The macroblock layer is composed of macroblocks,
each consisting of 4 blocks of 8 x 8 pixels each for
the luminance data and 1 block for each color data,
associated with a microblock header. In the MPEG

20 system, this macroblock is used as the unit for the
movement compensation and the encoding, as will be
explained later.

The above-mentioned macroblock header contains
data of the movement compensation and the digitizing

25 step in each macroblock unit, and data indicating
whether the six DCT blocks (Y0, Y1, Y2, Y3, Cr, Cb) in

each macroblock contain data.



node for the image transm ssion in the follow ng manner. 25 For the
avai l abl e transm ssion capacity C determned by the traffic check ?nrgg%&ﬁ
and for the transm ssion capacities Cl, C2, C3 required for

2003 - 21 transmtting certain MPEG data respectlvely in the transn133|on
modes 1, 2 and 3, the transm ssion node 3.is selected if O >_ C3. Also the
transm ssion node 2 is selected in case CG3>0C > C2, and the

transm ssion node 1 is selected in case C > C > Cl. In case of C1 > Cr,
the image transm ssion systemis informed of a fact that an enough

transm ssi on capac;lﬁfl gfgggt%%g {)btgléloerﬁj Sven 44 dhe JLapsm ssion node 1.

10 However, the func ion o ransm Ssi on nnde selection unit 103 is not

imted 1o thR.0Psp2xBkal B5HsA00 e P! %@%@ it Y e tgethe i mge

transm ssion wth a transm ssion no for the transm ssion

capacity Cr, ?.MQBe' chﬁﬁﬁn&r b84a 1 éf&‘é&fﬂéécf‘éﬁ fd tdind MRgent{ ANgg Ssi on
wi th such nDde I or it may wait until a sufficient capacity C (>

C) can be obtsaéf;@dcaﬁl ae 3m§h@y§dafbﬁxmlr&@ﬁoﬂmmam@mbmestored in
the storage unit 105. Fig. 3, indicates, exanple, 20 the information Info 1
correspoBds tsamecbBaige layen.case it is provided with the transm ssion
node 1 and requires in such case a transm ssion capacity Cl1. The table

al so i ndi cat es t haThehebsueement bomed | ohicorhesiondorntmnshdage 12 when
provided in the 25 transm ssion node 2 and requires a transm ssion capacity
C12, and that rehatingetpntbenavaobizbng esrprisiidhin @rReyestiBhen provi ded

in the transm ssion node 3 2r FE31G3 - 22 and requires. a
transm ssi on éggggvt?nélgame quantizing steps are applied within the

same slice layer unless quantizing steps are provided
10 specific to each macroblock. The first macroblock
resets the difference for the DC component.
The picture layer contains a plurality of the
slice layers in the unit of a frame, and is composed of
a header containing a picture start code etc. and one
15 or more slice layers. The above-mentioned header
contains a code indicating the image encoding mode and
a code indicating the precision (in the unit of a pixel
or a half pixel) of the movement detection.
The GOP layer is composed of a header including
20 for example a group start code and a time code
indicating the time from the start of sequence, and a
plurality of I-, B- and P-frames.
The video sequence layer starts with a seguence
start code and ends with a sequence end code, between
25 which arranged are control data required for the
decoding of the image size and the aspect ratio, and a

plurality of GOP of a same image size. In the MPEG



In the following there will be explained the function of the accounting
process means of the present embodinent with the charge system det e mipngdqq3
for each 5 transm ssion node, in case a user (or a termnal of the user?
requests an image Info 1 fromthe provider in a state where the imge
transm ssion system has an available transm ssion capacity O (Cl3 > C >_
Cl2). In a first operation sequence, the control unit 10 101 fetches
information that the user requests the transm ssion of the inage Info 1, by
nonitoring the nessages exchanged in the inmage transm ssion system or by
receiving a nessage theref ogl Then ig a se%ond ogergtion sequence, the
traffic 15 ch&de M CH167°Ehgek8 PHEUCIMFEnt “RPaPHECcSEFERUs Bf the | mage
transm ssion . 1 e aipj he i nsm ssi on
capacity Cr. ?%%gﬁﬂgdh%gqFh?r%%géggg?igﬁégga%énc§¥é hggééﬁgﬁgl unit 101

informs the ”t%%"‘r{?ioi%ig;}g i@%‘?‘aré‘élﬂ?%ie@@ KAb§n29n 108 0hyt Benkdegt i fier of

the requested I mage I'n 1. Also the traffic check unit 102 inforns the
transm ssi on nrAe,&lLection unit 103 of the above nentioned avail abl e
transm ssion capacity C. Also the transm ssion node selection unit 103
reads, fromthe 25 31 ahROMPEC kys@bm,t B8 ErpDaNHhEdi 97 €RApRagbkkgdinhgqui red
for transmtting the image Info 1 wth the transm ssion nodes, then
conpar es t heseHa andiriase aeprapacitti ébewaphroximate movement of the
moving image independently from the P- or B-frame,
while the P-frame, when decoded in combination with the
I-frame, reproduces the smoother movement of the moving
10 image. Also the B-frame, when decoded in combination
with the I- and P-frames, allows to reproduce further
smoother movement.
In consideration of such features, the MPEG system
can be considered an encoding system that deals with
15 the image movement in hierarchic manner. The required
transmission capacity is larger for the transmission of
the I- and P-frames than for the transmission of the I-
frame only, and even larger for the transmission of the
I-, P- and B-frames.
20 Therefore, for transmitting the MPEG data, there
can be conceived a transmission method of at first
effecting the MPEG encoding for the image to be
transmitted, then inspecting the state of use of the
transmission path, and, if there is a sufficient
25 available capacity, transmitting all the frames of the

image information.

If the available capacity is not sufficient for



2 1 FED 1003 - 23 the above-nentioned avail abl e transm ssion capacity
thereby determ ning the transm ssion node 2 corresponding to the trafiffiEg 7403
status, and infornms the inage transm ssion system 110 of the transm ssion
node. 5 Then, in a fourth operation sequence, the control unit 101 inforns
t he accounting unit 104 of the identifigr of the requested inmage Info 1,
and the transm ssion node selection unit 103 inforns the accounting unit
104 of the selected transm ssion node 10 2. The accounting unit 104 reads,
fromthe charge table stored in the storage unit 105 as shown in Fig. 3,

th h 12 d tif formed f
the cont rol  uMFEnEBR Ta1A% AAL150E, SRENFS §s| %ﬁ%d;aeéd Rrdranets Faffene
transm ssi on node select%%g unl&fl é and 8{”3 L P ge gg t he i mage
transmi ssion 27's bﬁggﬁ agr%n?sﬁ% ghecific

exanpl e of thglomf' WAl gL gﬁsngcggungﬁgm9£988§s 20 feans 100 shown

in Fig. 1. Referring 0 account i ng process neans %00 corresponds to

the nmeans 100ﬁﬂ&ﬂéﬂlss&onAtQBHn%Q$g9rQgeﬁﬁe§m§8rtﬂﬁﬁtc&ﬁﬁ@héﬂtl/O interface
202 and sends instructions to the éxternal units according to a 25 program

stored i 5 a ROYcHb1dgyd iRAMedd3ngArilthOthat pulecred02 dstdsed tae
exchanging information with the i mage transm ssion system and for 21 FE

D 2003 - 24 imput(1edaiutarsat heawsir@anagecdevi ce 206. A RAM 203 is used as a
tenporary nenory for the CPU 20|l and for program storage. A ROM 204 stores
the programto be &btecprecemnt empoBiGRUt20&. appliag howemeimbgedi spensed
with in case the programis read fromthe outside of the accounting process
means 200 or iwrasnsgdsdion siystRAMIRG3trAnsuit2d8gi thasMBEFodadat a exchange
of the CPU 201 - ROM 204. A storage device 206, for storing 10 the charges
for the respedinpaign Pr§ﬁ§m5@§ﬁ§ﬁoﬁoaé§hfofoéaéﬁlﬁﬁﬁgég EhR BEaBSFposed,

for exanpl e, of_ a _magneti
10 of the PEG data to be transmitted, in consideration of

the feature of the MPEG data and according to the

traffic in the transmission path, and for realizing

accounting process means for effecting an accounting

process with a charge system determined corresponding
15 to the transmitted frames for each image.

In the present embodiment, the MPEG data
transmission mode is defined as a mode 1 in case of
transmitting the I-frame only, a mode 2 in case of
transmitting the I- and P-frames, and a mode 3 in case

20 of transmitting the I-, P- and B-frames.

Fig. 1 is a functional block diagram showing the
principal parts of accounting process means in the
image transmission system of the present invention,
wherein accounting process means 100 is provided in the

25 image transmission system. A control unit 101 fetches
a request for image transmission from the user,

transmitted in the image transmission system,



medi um an optical mediumor a sem conductor device. The functions of the
control unit 101, the traffic check unit 102, the transm ssion node? |F[B[%3
sel ection unit 15 103 and the accounting unit 104 shown in Fig. 1 can
realized, in the configuration shown in Fig. 2, by the CPU 201, the I/O
interface 202, the RAM 203, the ROM 204 gﬁd_the bus 205. For exanple, the
control of the aforenentioned 20 operati sequences, the traffic checking,
the transm ssion node sel ection and the accounting process are executed by
the CPU 201, and the sequences and nethods therefore are stored in the RAM

203 or the ROM.2 4d1£ﬁ§yt%g EES%EhgcgkggfiE éK%Fﬁ'rﬁi opgsatjon 25

sequence, the Irntorm ransm SSi on no e second oper ation

sequence, and &Qﬁs&ne&g&waee& ge@eeh%ﬂeuwt t 163 f ouki t & OpeEatihengequence
are executed 2 E Q2 through the 1/0 interface 202. "However

the configur ahh@f& Ii@@l,! éha_g 1hh8rifn§ Nghé 08BN Hh DEKBOS NAYle | Se Fbgtidni S not
limted to that shown in Fig. 2, and it is also possible to construct a

part or 5 all yefitt hesf upat kaBakcbbafksnghemit i 10Fi g dninh&@ga single
device. Also the operations are not limted to those explained in the
f oregoi ng, butideheiffaklronageoper abdengoar fdahsbfyhed utleed imagbhe present
enbodi nent .

requested therefrom.

A traffic check unit 102 checks the currently
available transmission capacity (traffic information)
by monitoring the image transmission system 110 (or

10 transmission path) or inquiring the image transmission
system 110 of the information on the traffic status
managed therein, and informs the transmission mode
selection unit 103 of the result of such check.

A transmission mode selection unit 103 receives

15 the identifier of the requested image from the control
unit 101 and the traffic information of the image
transmission system from the traffic check unit 102,
selects a transmission mode for the image transmission
according to the traffic information, and informs the

20 accounting unit 104 and the image transmission system
110 of such transmission mode.

An accounting unit 104 fetches the image
identifier from the control unit 101 and the
transmission mode information from the transmission

25 mode selection unit 103, reads a charge corresponding

to such fetched information from a storage unit 105 and

informs the image transmission system 110 of such



For exanple the second and third operation 10 sequences are united into a
si ngl e sequence, and the transm ssion node selection unit 103 reads LQ? .
transm ssion capacity G required for transmtting the Info 1 with %' B 2003

transm ssion node i. This transm ssion capacity G is inforned to the
traffic check unit, 15 which then inspgc%g whet her the transm ssion can be
made with such transm ssion node i. If t transm ssion is not possible,

the transm ssion node selection unit 103 reads the transm ssion capacity
required in a lower transm ssion 20 node (for exanple node i-1). This
operation is pgpegted, and, when the transmission is identified possible,
the transm ssion nobde selection unit inforns the inage transm ssion system

and the accountingaugkbrafet hHsti g9t iEbLss t £ PRSI ON AEKIGra PDokt her wi se,
in the first operation sequence, the user designates the transm ssion node

at the requesbstf @hel MMgGe, 286, bef réhertaageo copn it tacrmmtimg umithe 2 r
rEB ~~03 - 26 designated transm ssion node in the second to fourth
operation sequedces, the transm ssion node selection unit 103 sends an
instruction to transmt the data with the designated node to the inage
transmi s&i on syst eAn 5magd thenswisshonngyshen NUY exexonpssedeoficgount i ng
process in such transm ssion node. In case the transm ssion i s not

possi bl e, thenetuAski ssflonenbieate| cenneptedi thapsteiyidr witegtar

with wireless connections, such as computers,
receivers, printers, monitors etc. It is to be noted
that the above-explained functions need not necessarily
10 be divided in the above-explained manner, and the
plural functional blocks may be united in a functional
block, or there may be provided plural blocks for any
of the foregoing functions.
In the following there will be explained an
15 example of the traffic checking method in the traffic
check unit 102, in case the image transmission system
110 is realized with the ATM (asynchronous transfer
mode ).
The traffic check unit 102 inquires the image
20 transmission system 110 whether the transmission is
possible with a certain transfer rate Cr. If the image
transmission system 110 does not permit the
transmission with such transfer rate Cr, the enquiry to
the image transmission system 110 for a transfer rate
25 C'r smaller than Cr until the permission is given. On
the other hand, if the image transmission system 110

permits the transmission with the transfer rate Cr, it



transm ssion with an available rate, or waits until the . 10 transm ssion
becones possible. O herwise it inforns the i mage transm ssion syst%\ ?E
process of transm ssion with a | owered transm ssion node or of can 5}@03
the request. The accounting unit 104 effects an accounting process
according to such 15 process. In the following there will be explained a
second enbodi nent of the present invention, with reference to the attached
drawi ngs. The present enbodinment is applied to an inmage 20 transm ssion
systemfor transmtting the MPEG data through a transm ssion path, for
selecting the;fr S 9f i e NEEG daf g to be transmitted in consideration of
the feature qu, MPEG data and according to the traffic in the

t ransm ssi on pat h, H@bé@eforlﬁeﬂ@é Mk BRrdsrdidi gphaiy@edper unit amount of
i nformation accordl ng to the franes transmtted for each i mge, and for

realizi ng acceunéthgcPed@Cesth NBaRsr Wwd twaric grgrensy stteisre naly b 6103 - 27
for determ ning the charge based on such unit charge and 't he anount of

i nformati on oémpheyéd avsihiet tech f fikgechdak e meEtdses cembredipreniing he MPEG
data transm ssion node is defined as a node 1 in case of 5 transmtting the
| -frame 9nly, ta sude Retworkssystensansiiug itig ttrefficwhaeifinges, and a
mode 3 in case of transmtting the |-, P- and B-frames. In the follow ng
description, mathefppntire cPrefent rIRAdIRaPalisy At ddMHFaheDpaits

di fferent fromthose 10 already explained in the foregoing draw ngs, and

t he expl anat i %HOWT‘PXR%?“B%dg?%%% ¢h e HRtts whi ch are substantially sane
as those already expl ained._ Fig is a functional ck d| argram show ng

the principal part® Fh%lcﬁ%h%‘?‘t’h@g pFRRER S inga e |eﬁ‘pc

example of the transmission mode selecting method in
10 the transmission mode selection unit 103.

At first the transmission mode selection unit 103
receives the information on the traffic status of the
image transmission system 110 from the traffic check
unit 102, and also receives the identifier of the

15 requested image from the control unit 101.

Then it compares the transmission capacity
required for transmitting the requested image in each
transmission mode with the traffic (available
transmission capacity) of the image transmission

20 system, by making access to the storage unit 105 (of
which stored information will be explained later with
reference to Fig. 3), and determines the transmission
mode for the image transmission in the following
manner.

25 For the available transmission capacity Cr
determined by the traffic check unit 102 and for the

transmission capacities Cl, C2, C3 required for



15 i mage transm ssion systemof the present invention, and corresponds to
Fig. 1 in the first enbodi nent. Accounting process neans 400 is prqv@ﬂﬂpﬂmp
the image transm ssion system corresponding to the accounting process
means 100 in Fig. 1. 20 There are also provided a control unit 401
corresponding to the control unit 101 in4Fig. 1; a traffic check unit 402
corresponding to the traffic check unit 102 in Fig. 1; a transm ssion node
selection unit 403 corresponding to the transm ssion node 25 sel ection unit
103 in Fig. 1; an accounting unit 404 corresponding to the accounting unit
104 in Fig. 1, _a sto e unit, 405 f storin j nf tion of 2
1 FED 1003 - §§anfﬁé%?%%%ec?5t%%nr%lf9ée?r(t(ia g?og%%g%e%gp‘g%%f A et 401, and
correspondi ng .t it 105_] i -1yl N i m ssi on
system 410 conggégﬁﬁ?%gﬁﬁgg?ﬁg %hagea%gagsﬁ?%%i%n sj@?%%?%%gm%%ég?g. 1. 5
A neasuring upit 498-ralseptcinstRg foregoing first enbodinment, is provided
for measuring the anount of the image information transmtted or received
by the image transgigsi @ReS¥SL88MAd0ioki Bodd ShoysSsaleexadPle ©fséhe charge
table stored 10 in the storage unit 402. Fig. 6 indicates, for exanple, the
i nf or mat son | gBo>1ceoer egpoads tReatcdnsfesddopatioddil isvfostettod anmount
when provided in the transm ssion node 1, or a charge 12 per unit

i nformati on amaushsehen provi dediin Ihecaddeo?,Chr> aCil5 chargeadd when
provided in the node 3. In the followng there will be explained the
function of thkraaspdaaiongspsbersssnbaficroédtide presenttiesmbodiinent with the
charge system of determning a charge per unit information amount for each
20 transm ssi 8AcHEbBetaARSHAESLAN NFARREHEY chRARTRt g b tlined @yeR in
informati on ampunt and the anount of information of the inage, in case a
user (or a tefthPniraBfnifgioBeRrydeeluests an image Info 1 fromthe provider

in a state where the inage téangnisslon syst em has an,25_avai%€ble
transm £8i on capacPPYe¥RrT¢ ciae>tepction 98 the transi s PRS2 cri pti on

the first to fourth.operatio equences, W | e, onmtted as they.are sane as
2" FeD 1 003 Sie5 R BRoLB E ToRe Y PREE Lt dere tid ad whetdifeE

enbodi nment , agbggegheFBQUé&Qm89§r§£iHggsggggggg_?%ﬁgghc d in the foregoing,

ina fifth operation sequence he meaSuri ng uni unts 5 t he anount

of the informthABnkiaE9oh QJUEhnd thenihassibsshodethereol in 3he igage
transm ssion system 410, and, after the transm ssion of the Info 1, the

accounti ng unitbr4@hecdetensninesibhecepat gty basedevsnt he ¢éé charge 1~2 and
the counted information anount and 10 inforns the image transm ssion system
410 of 48ch deénsnfifmedlenhafge. the image transmission with such mode
i (Cr < Ci) or it may wait until a sufficient capacity
Cr (= Ci) can be obtained.
Fig. 3 shows an example of the charge table stored
in the storage unit 105. Fig. 3, indicates, example,
20 the information Info 1 corresponds to a charge 11 in
case it is provided with the transmission mode 1 and
requires in such case a transmission capacity Cl1.
The table also indicates that the same informdtioﬁ
corresponds to a charge 12 when provided in the
25 transmission mode 2 and requires a transmission

capacity Cl12, and that the same information corresponds

to a charge 13 when provided in the transmission mode 3



Fig. 5is a block diagram show ng a specific exanple of the configuration
of the accounting process neans 400 shown in Fig. 4. 15 1In Fig. 5, %hﬁre,
are provided accounting process neans 500 corresponding to that 2004 Eﬁﬂ@ﬁ
2; a CPU 501 corresponding to that 201 in Fig. 2; an I/0 interface 502
corresponding to that 202 in Fig. 2; a_RAM 503 corresponding to that 203 in
Fig. 2, a ROM 504 20 corresponding to that 204 in Fig. 2; a bus 505 for
data exchange by the CPU 501 - ROM 504, corresponding to the bus 205 in
Fig. 2; and a storage device 506 for storing the charge for the inmage for
each transm sshanraBderesoar esansdingion tagic20p CIBFig. 2. 25 The
functions of the control unit 401, the traffic check unit 402, the
transm ssi on node 3al ¢bei 6nllowing08hane whEl ave oexplapnemdi th&04 shown in
Fig. 4 can be 2 1 ~E31~03 - 30 realized, in the configuration shown in
Fig. 5, by théuGRUis01p£ft hbel poconheihacere0ess theami §03he t reeFEM-504,
the bus 505 and the neasuring device 507 (however the neasuring device 507
may be di spensebodiimgntnwisbetBeotharae #BateR cdebRIMime sEPS @FR as in
the first enbodinent. In the present enbodinment, at an arbitrary timng in
the cour$e of trAR§BLFFAAENTMEdPonint F@Sehar yeeht ( QNich ???W+EP}SO%eF%?nined

by a nethod as in.the fifth operation_10 s ence,. and the._accounting unit
4%4 i nf or s tHéeFﬁa§§qP?§ﬁ§nFEs?Bﬁg§y§Pgﬂ1ﬁ?ggﬂﬁht%%a?ﬁ%vl?%rth% ?ol?omﬁng

nere LT, be gt teaeh L gE e oL ERLo Rk e LB AT O, YL

reference to prese ment is applied,

(0 the foredolnaihbbk @anggﬁgegoﬁnégggg§e%g$rt cpgabl e thecaggounting of

the charge at a predetermned interva cul ating e cumulative
charge. In the presgnt ¢padi BpRLatibR MEEGeAAL A 2QetESRERbESLRNLDde i

defined as a node 1 in case of transmtting the I-frame only, a node 2 in
case of 10 101 fetches information that the user requests the
transmission of the image Info 1, by monitoring the
messages exchanged in the image transmission system or
by receiving a message therefrom.
Then, in a second operation sequence, the traffic
15 check unit 102 checks the current traffic status of the
image transmission system 110, thereby obtaining the
available transmission capacity Cr.
Then, in a third operation sequence, the control
unit 101 informs the transmission mode selection unit
20 103 of the identifier of the requested image Info 1.
Also the traffic check unit 102 informs the
transmission mode selection unit 103 of the above-
mentioned available transmission capacity Cr. Also the
transmission mode selection unit 103 reads, from the
25 storage unit 105, the transmission capacities required
for transmitting the image Info 1 with the transmission

modes, then compares these transmission capacities with



transmtting the I- and P-franes, and a node 3 in case of transmtting the
-, P- and B-franmes. Fig. 7 is a functional block diagram show ng the ﬁgmm
accounting process neans in the third enbodi nent, wherein provided aPE
control unit 701 corresponding to that 40L in Fig. 1; a traffic check unit
702 2 ~ FED 103 - 31 correspondi ng Iobihgt 402 in Fig. 4; a transm ssion
node sel ection unit 703 corresponding to that 403 in Fig. 4; an accounting
unit 704 corresponding to that 404 in Fig. 4; a storage unit 705
corresponding to that 5 405 in Fig. 4; and a neasuring unit 706

correspondi ngthe hhavedfbntiofd. adai ke Ofaraditi 8 dd |amidat €y exanpl es of
an accunul ated charge table stored in the storage unit 705. Fig. 9A shows

t he accunul at edeebbygdetabhenimg LEhe aseandme ssciomuniody Process nmeans 700 is
provided at a term nal of the inage provider side. The table shown in Fig.
9A i ndi cat es thatrespanding hto ctize gesaffic tdtea tumgesndrioviagns ttthea user A, a
charge A alone still remains unaccounted, and that, anong the charges for
15 t he i nagesippgei GeansoiasicrersBsten chl gef Hhke oWeansgmissepenede -
unaccounted. Al so Fig. 9B shows the accunul ated charge table in case the
accounti Ag processThBAnsinsapfeuT bl CPratieR nfefiense + N e srefe. The
table shown in Fig. 9B 20 indicates that, anong the charges for the imges

provi ded by aUYpidvitfér 1AfoEme hthee2RCRnG 1114 1 i Ms UMaccount ed and
t hat, th h f he i id b id B, h B
Wlone Sti1 T 1 OEMRL S RECEBUFREa SR Tt T | gt LD e pe

| ai ned th ACE. i NQg. f th
oresent _embodiBenEnLpgiof et Pe HoHh ALY HOPURESHR B0 2% qum

of the the amgupp, hg§ '”éhﬁ{? Pé@vé)geEl?é‘_ Se PYISLEN DAS {Hi Ss1drd Thoa&har ges

determ ned fromthe unft charge and of inmage Information, I n case a user L
(or a fiphe user) requests an inmage Info 1 froma in a state where the
i mage transni ssion

The accounting unit 104 reads, from the charge
table stored in the storage unit 105 as shown in Fig.
3, the charge 12 corresponding to the image identifier
Info 1 informed from the control unit 101 and the

15 transmission mode 2 informed from the transmission mode
selection unit 103 and informs the charge to the image
transmission system 110.

Fig. 2 is a block diagram showing a specific

example of the configuration of the accounting process
20 means 100 shown in Fig. 1.

Referring to Fig. 2, accounting process means 200
corresponds to the means 100 in Fig. 1. A CPU 201
processes an input from an I/0 interface 202 and sends
instructions to the external units according to a

25 program stored in a ROM 204 or a RAM 203.
An I/0 interface 202 is used for exchanging

information with the image transmission system and for



an avail able transm ssion capacity & (Cl3 > In the foll ow ng description,
the first to fifth operation sequences will be omtted as they are sane as
those explained in the foregoing. 10 In the present enbodi ment, in Ai$tB7H03
operation sequence after the end of the fifth operation sequence, the
accounting unit 704 reads the accunula1§g4qharge for the user L fromthe
storage unit 705, then adds the charge determned in the fifth operation
sequence to 15 the accunul ated charge and stores the sumin the storage
unit 705. Fig. 8 is a block diagram showi ng a specific exanple of the

confi gurati on igfpdtdy®agrAuntiivng aNedBsager aespeadbog.t oaAFraM 2032@sln Fig. 8
there are provided accounting process neans 800 corresponding to that 500
in Fig. 5 a Wl4BGk ecorteappaadiynaemoryhd#brS@hei 0P g015andn £bkrO i nt er f ace
802 corresponding to that 502 in Fig. 5; a RAM 803 corresponding to that
502 in Fig. 5;pmod@u &¥bra2gecorresponding to that 504 in Fig. 5; a bus 805
for data exchange in the CPU 801 - ROM 804, corresponding to the bus 505 in
Fig. 5; and a st or dg&Q¥eviOde s80geforthet proggam 2olbp pxEcuted by33het he
charges for the respective transm ssion nodes for each image, corresponding
to the stbrag€feilde 506 mevrhgweserThe figeersad vithhénceacrolthénit 701
the traffic 5 check unit 702, the transm ssion node selection unit 703 and

the accounti nPiRATWd#F J5GHh FTRTFEGe Putshdge ofe PPz 8GCOHRERE

configuration shown in Fig. 8. by the U 801 e LLO interface 802, the
RAM 805, t he RS MEReSA0056% difastrEcHedby HPRoRaM RBRSB07 ( novever 10
t he nmeasuri ng devi ce,8Q7 .be di spense i_th. in_case aof . tinme
measur enent) . Thisgﬁénfﬁég%ggﬁ n Fﬁe% ir B gnﬁggﬁﬁgﬁF.O?ntbﬁe pr esent

enbodi ment, aloAn ATDIL EAY 4T NG, 5RLABCAULSROBIAGRL! LABSILGST on, the

charge at such timng 15 is determned by a method as in the

oper at i ofp sequaf &n é|¥%xaQ%@U&%%P&c%&b%l}o%rEHEﬁEE&ibhemb&&%efor
transm ssion system of such charge. [n the present enbodi nent, the charge

tabl e i s changefti rietadd)e ceite vehewmpoaek, g fof bRahbeeonefi B hagnezQd o3.
Then, in the fourth operation sequence, the uniformcharge for each inage
(charge 13) i snaddach, st eptickhlt heddont ochar gemitbedutitercdenticeg of t he
i nformation amount is not conducted in the fifth operation sequence, and,
in the sixth operatihen fdegidiers ofhégheumwopdrofl vhdtadOdnuitheedredfige read
in the fourth operation sequence and the charge 13 is set as a new
accurul at ed cHg@pk unix L0Zppthe Frangaisvhen mgdeafedrbitirar Wotitr ng in
t he course of . . . .
15 103 and the accounting unit 104 shown in Fig. 1 can be
realized, in the configuration shown in Fig. 2, by the
CPU 201, the I/0 interface 202, the RAM 203, the ROM
204 and the bus 205.
For example, the control of the aforementioned
20 operation sequences, the traffic checking, the
transmission mode selection and the accounting process
are executed by the CPU 201, and the sequences and
methods therefore are stored in the RAM 203 or the ROM
204. The traffic checking in the first operation
25 sequence, the informing of the transmission mode in the

second operation sequence, and the informing of the

charge in the fourth operation sequence are executed



| mage transm ssion, the charge at such timng is determ ned by a nmethod as
in the fifth operation sequence, and the accounting unit 704 inforn27¢@%2m3
i mage 5 transni ssion system of such charge. Also the sixth operatio
sequence i s conducted parallel to the fourth and fifth operati on sequences.
The fifth operation sequence does not Ln%grg1the charge, and the sixth
operation sequence infornms the 10 accunufated charge. In the foll ow ng
there will be explained a fourth enbodi nent of the present invention, with
reference to the attached drawings. Fig. 10 is a bl ock di agram where the
accounting 15 ghretgss tieanyoi Anthefbees2oRo third enbodi ments is provided

at the side of the inmage provider (or the termnal thereof). In the present
enbodi nrent, the MPHGwéskex tthansphfigonatbde resalitiimgdtlas Aunoteohaln case
of 20 transmtting the I-frame only, a node 2 in case of transmtting the
| - and P-framid.ocksd showmnddn3Fiig.casésohotr hhmhtedi hg that|shoPa and
B-frames. In Fig. 10, a transmssion termnal 1001 is conposed for exanple
of a personal Fd@p#t-e@ndgifodle 28sot pesahbla tonponekreetan Pangeor
transmtter of the inmage provider _side, provided with the accounting
process Peans @ll of the functional blocks shown in Fig. 1 into a
single device. Also the operations are not limited to
those explained in the foregoing, but the following
operations are also included in the present embodiment.
For example the second and third operation
10 sequences are united into a single sequence, and the
transmission mode selection unit 103 reads the
transmission capacity Ci required for transmitting the
Info 1 with a transmission mode i. This transmission
capacity Ci is informed to the traffic check unit,
15 which then inspects whether the transmission can be
made with such transmission mode i.
If the transmission is not possible, the
transmission mode selection unit 103 reads the
transmission capacity required in a lower transmission
20 mode (for example mode i-1). This operation is
repeated, and, when the transmission is identified
possible, the transmission mode selection unit informs
the image transmission system and the accounting unit
of thus identified transmission mode.
25 Otherwise, in the first operation sequence, the

user designates the transmission mode at the request

for image, and, if the image can be transmitted in the



21 FEC?2003 - 35 There are also shown accounting process nmeans 1002
shown in the foregoing first to third enbodi nents, and a receiving;@prpgﬂmj
1003 conposed for exanple of a personal conputer, a work station, a
conputer or an 5 inmage receiver of the user side. In the followng there

wi |l be explained, with reference to FigZe 11, the function of the present
enbodi nent enpl oyi ng the accounting pro &s means of the second embodi nent
and the apparatus therefor, in 10 case a user L (receiving term nal 1003)
requests an image Info 1 to a provider (transmtting termnal 1001) in a

state where.t§8si fRECHT BASNERSE O bS iR AN saidable Adanam ssion
capacity O (C13 > C > Cl2). At first, in a first operation sequence, the

user 15 L sengdpeatiR66ag8qlbiBae, t¥18d) St Hdn0insd iR @fdd &) G SIRESHINS)
requesting the inmage Info 1 to the provider A through the transm ssion

pat h. Upon reaapti D03 ofehds Samebsaigudtidherd errdansmi t10he afataavptiovi der

A, the accounting process neans 1002 fetches the nessage from 20 the
transm ssi on teemlaaigiftdd fmddes,to nthe sewww toperstissige@wstom, t he
accounting process neans 1002 inspects the traffic of the transm ssion path
t hrough Phe tpBfAsthgsprepoLREGHNLD0OH04 exstuies e ArGIwWbtieng r ansni ssi on
capacity Cr, 25 then conpares the avai]able transm ssion capacity C wth
Cll - C13 by PEPERFFn§Rt BUERtEIRIBESTEMN ddfown in Fig. 6, thereby

determ ning the transm ssion npde 2 , , )
In case the transmission is not possible, the

transmission mode selection unit 103 either effects
transmission with an available rate, or waits until the .
10 transmission becomes possible. Otherwise it informs
the image transmission system of a process of
transmission with a lowered transmission mode or of
cancelling the request. The accounting unit 104
effects an accounting process according to such
15 process.

In the following there will be explained a second
embodiment of the present invention, with reference to
the attached drawings.

The present embodiment is applied to an image

20 transmission system for transmitting the MPEG data
through a transmission path, for selecting the frames
of the MPEG data to be transmitted in consideration of
the feature of the MPEG data and according to the
traffic in the transmission path, also for determining

25 a unit charge per unit amount of information according
to the frames transmitted for each image, and for

realizing accounting process means with a charge system



21 FEC?Q3 - 36 for the transmssion of the Info 1 and inforns the
transm ssion termnal 1001 of such transm ssion node 2. Then, in a third
operation sequence, the transmission termnal 1001 transnits the |nfdFEBten3
the 5 user L in the node 2, through the transm ssion path. At the sane
time, the accounting process neans 1002 gegasures the anpunt of information
of the Info 1 transmtted by the transm ssion termnal 1001. In a fourth
operation sequence, the accounting 10 process nmeans 1002 nonitors the Info
1 under transm ssion, and, upon confirm ng the end of transm ssion of the
Info 1 either fby deteemin@ng Bhé PR&tEE NbAHED cat i sigeh henEtidcivhdrgde | mage or
by receiving a nessage fromthe transm ssion termnal 1001 to the 15 user
L, indicati nganlietherdaabunhtangniasoonationhhet | tii® dramsedstédeimage.charge
12 fromthe charge table shown in Fig. 6 and determ nes the charge to the
user L, based on tHBe &heupreseninéobpdinent of thétdMPEF oddtsrovi ded to the
user L and the unit charge 12. 20 Then, in a fifth operation sequence, the
accounting préxessmisgioninodesifddefhre@ha® g2, MeRe ef i heeR$d ®he fourth
operation sequence, to the transm ssion termnal 1001, In a sixth operation
sequence? t he t¥RREFA thdpaehe2-f5aBR oDt Bd. @ THRA® of | b FRSBpefati ons are

. ; i ? Fe~ ?~~
al so InC|Udedtggngg§t &g%e@heegyogthBEframgs[ g%d a mgge 3 in case

of transmitting the I-, P- and B-frames. In the
following description, the explanation will be
principally given to the parts different from those

10 already explained in the foregoing drawings, and the
explanation will not be given to the parts which are
substantially same as those already explained.

Fig. 4 is a functional block diagram showing the
principal parts of accounting process means in the

15 image transmission system of the present invention, and
corresponds to Fig. 1 in the first embodiment.

Accounting process means 400 is provided in the
image transmission system, corresponding to the
accounting process means 100 in Fig. 1.

20 There are also provided a control unit 401
corresponding to the control unit 101 in Fig. 1; a
traffic check unit 402 corresponding to the traffic
check unit 102 in Fig. 1; a transmission mode selection
unit 403 corresponding to the transmission mode

25 selection unit 103 in Fig. 1; an accounting unit 404
corresponding to the accounting unit 104 in Fig. 1; a

storage unit 405 for storing the charge information of



_ 37 At first, in the first operation sequence, the user also designates
the transm ssion node, at the request of the image. If the transm ssi ppg 7003
capacity Cr enough for the transm ssion with the designated 5 transni ssion
node cannot be obtai ned, the accounting process neans either effects
transm ssion with the designated transm agi on node and with the

transm ssion capacity C, or waits until sufficient transm ssion capacity
is obtained, or effects transmssion with a 10 transm ssion node permtted
Wi thin the transm ssion capacity C. Oherwise it sends, to the inmage
transm ssi on appaimags, tanbenseéfectedncd dry edtapian tofolcanciet 1401g, t he
request and effects an accounting process corresponding 15 to such
instruction. Andtaersagponfhegthe thagetaragsmntitt AP apparkias effects a
process of inmage transm ssion or request cancellation with the inmage

recei ving app@h@t 88. iTage abbYRSHEsE 1 Oh e Pk LIP SRETAFPIRIAME ¥-ked to
and selected by the user. 20 |n another operation node, at the first

oper ati on seqﬁéﬁcé‘,“agﬁetﬁé’é$mh$§b°%|e%5f%‘f%i‘ﬂ est & e Fridvall (or an i mage
processi ng apparatus) as the destinatjon of the i e,_at the request for
the inmag8 to the ifa %aﬁ\"ﬁwge‘r‘r,‘l‘é\n@éhea%%}ﬁd’é}%rﬁoﬂﬁ‘?ﬁc&nq he i mage 25
i nformation tg.thgs dgsi gnatgd dest i nat%&?. In the third erati on
sequence, the Uhft EHBPEEMEDT; o*F REPEHIT HOTHF T 18 S UTH TR i s

cal cul ated [ E. z ' . e unt of
i nformation u;g)ft Bﬁguéﬁa%%)n%%g?g%%%&?hqeé%gﬁ%ﬁé%iﬁ%%%%%&s%ﬂttl?%mt he
transm ssi on mg?gn@gagg,qgsg%ni S QtaRtaan to the provider A and the user
L. 51n the fourth operation sequence, the read unit charge 12 is supplied
to the transm ssiorifer Bl sBRbwd 08d kadhlLé Ust hele tdiRsgE tsahe sBbteghar ge
12 to the user L through the transm ssion path. Then, in the fifth

operati @0 seqtianthe bheradfet uAahsniB@3i onFigr M naddild¥tes NfHs1s t he user L of
t he above-nenti oned charge through the transm ssion path. The accounti ng
process neansex8@Ples tbeal inédrbytite UPLH herarigsmimisgeo oeveliargec.
provided in the transm ssion term nal 1001.

11 per unit information amount when provided in the

transmission mode 1, or a charge 12 per unit

information amount when provided in the mode 2, or a
15 charge 13 when provided in the mode 3.

In the following there will be explained the
function of the accounting process means of the present
embodiment with the charge system of determining a
charge per unit information amount for each

20 transmission mode and determining the charge based on
the unit information amount and the amount of
information of the image, in case a user (or a terminal
of the user) requests an image Info 1 from the provider
in a state where the image transmission system has an

25 available transmission capacity Cr (Cl3 > Cr =z Cl2).

In the following description, the first to fourth

operation sequences will be omitted as they are same as



15 In addition to the foregoi ng exanples, the present enbodi nent al so

i ncl udes such variations as the application of the accounting procqp§pp§g@§
of the first or third enbodinment. In the following there will be explalne
a fifth 20 enbodi nent of the present invention, with reference to the
attached drawings. Fig. 12 is a bl ock giygran1mhere t he accounting process
means in the first to third enbodi nents 1s provided at the side of the user
(or the termnal 25 thereof). In the present enbodi nent, the MPEG data
transm ssion node is defined as a node 1 in case of 2snEGEC3- 39

transmtting %ﬂSsE Rﬁaggeogiystg?ﬁggﬁﬁgdgncase of transmtting the I- and

P-frames, and node 3 1 n case ransmiting the |-, P- and B-franmes. In

Fig. 12, there aresheyp Brbiehe isbehéhi e aal dablesonposed for

exanpl e of a personal conputer, a wor tation, a conputer or an image

transmtter Of)pébéthBﬁgge@ﬁéﬂté’eéxﬁléiﬂiecDrﬂv|’@irﬁed M Adyd ey acoount i ng
process neans; accounting process neans 1202 shown in the fore90|ng first

to third embodiment 8petltaod seqecwted) Nthd anadfnatinky At o s ecbhdmts exanpl e
of a personal conputer, a work station, a conputer or an inage receiver of
t he user 5si dethenambentobfothaginfhermawion befexbldurigty whe h reference to
Fig. 13, the function of the present 15 enbodi nent enpl oyi ng the accounti ng
process neans tohnsnésséonnthengodii fenthe i iMags etARIRFSILIN LT VMg

term nal 1203) requests an inmage Info 1 to a provider A (transm ssion
termnal 120131Pn andtap&teket etwéam%vg%swarﬁfmglﬁ of&3 st enths an
avai l abl e transm ssi on 20 capaci t% Cl3 > C > Cl2). At first, in a

first operatl6HC§B&GéHSeuPS§]409h eE%EW1T9§ﬁﬁRﬁEEQEFQQMQ?ﬁ%pt%% F%%e|V|ng

t | 1203, the t f th Info 1t
tﬁ;nLPgV|der ?Fnﬁg gﬁaig §§ %ﬁgr%ﬁ€%§%$. qé%“h%@%%ﬁ 3m§ |€a%%%03n?|ng °
processlgeanslﬁ%ggmgeggge§mg§gstgg§§g?§§%ggq%%ggagqgﬁ5wé@gsﬁggn1nal 1203.

Then, in second operation Sequence
determined charge.

Fig. 5 is a block diagram showing a specific
example of the configuration of the accounting process
means 400 shown in Fig. 4.

15 In Fig. 5, there are provided accounting process
means 500 corresponding to that 200 in Fig. 2; a CPU
501 corresponding to that 201 in Fig. 2; an I/0
interface 502 corresponding to that 202 in Fig. 2; a
RAM 503 corresponding to that 203 in Fig. 2; a ROM 504

20 corresponding to that 204 in Fig. 2; a bus 505 for data
exchange by the CPU 501 - ROM 504, corresponding to the
bus 205 in Fig. 2; and a storage device 506 for storing
the charge for the image for each transmission mode,
corresponding to that 206 in Fig. 2.

25 The functions of the control unit 401, the traffic
check unit 402, the transmission mode selection unit

403 and the accounting unit 404 shown in Fig. 4 can be



2 ~FE~ 1c3 - 40 accounting process nmeans 1202 inspects the traffic of
the transm ssion path through the receiving termnal 1203 to obtain }P?ED?MJ
avai l abl e transm ssion capacity C, then conpares the avail able

transm ssion capacity O 5 with Cl1 to C13 by referring to the charge table
shown in Fig. 6, thereby determ ning thejtransm ssion node 2 for the

transm ssion of the Info 1 and infornms the receiving termnal 1203 of such
transm ssion node 2. The receiving termnal 1203 inforns the 10

transm ssion termnal 1201, through the transm ssion path, of a fact that

"the user L r t he t SNLSSk oNn .fhe image.Info 1 Ln the

transni ssi on %%ggi%égé ?HeE§§O§§§§%82F8Lﬁ%%n§5?% a*th +%'o%er8¥iBﬂesequence
S3], in 15 r t he ;N i r th I Vi term 1203, the

EraLsnission ngﬁgﬁgr %5%1§(Paagﬁg%£g?%eg§%fo€3é$%£¥h%833e§hf gﬁ&ough t he

transni ssion pauh, thB bhs Sbénﬁﬁhs€ﬁ8ﬂm&@gérgn%ﬁée%?g?zfg?n%hgﬁeégg of the

accounting process neans 1202 neasures the ano tron

Info 1 recel vetlebyebbBaringetwinget 80 fay BR03:isgdeSedihienf oyrihsgperation
sequence [ S4], the accounting process neans 1202 nonitors the Info 1 under
recepti ofl, andfctafier measheesadtdf transm ssion of the Info 1 either by
detecting a bit pattern indicating the 25 end of the image or by receiving
a nessage fromtheThégeisi agneecas hal tHR0Birsdi eslvodimeire. entih ofthaecept i on
of the Info 1 fromthe groyider A 2 1 DEB 1003 - 41 Upon confirm ng
the end of rePEBEFBR PRPPAEManby catxPh sttt narnerimime wwcbthmti ng process
means 1202 reads_the unit charge 12 fromthe charge table shown in Fig. 6,
then det er ni nESUFRE BhatPRIL oL HRNIREFHERN hythe cCATIR VR Heguahy bimbagon t he
anmount of inforngt'on of arg Info 1 received fromthe provider A and the
unit charge 12° ﬁ%efwéﬂg i P¥ IURRTRMAYR 1D R FetEh PRREREFPR nal 1203.

101 Fow 58" cSPERLARe BHECRR! oy LA 40, PBMBIN. Sn Fiti” T
transmission system of such charge.

In the following there will be explained a third
embodiment of the present invention, with reference to
the attached drawings.

15 The present embodiment is applied, in the
foregoing first and second embodiments, to enable the
accounting of the charge at a predetermined interval,
by calculating the cumulative charge.

In the present embodiment, the MPEG data

20 transmission mode is defined as a mode 1 in case of
Transmitting the I-frame only, a mode 2 in case of
transmitting the I- and P-frames, and a mode 3 in case
of transmitting the I-, P- and B-frames.

Fig. 7 is a functional block diagram showing the

25 accounting process means in the third embodiment,

wherein provided are a control unit 701 corresponding

to that 401 in Fig. 1; a traffic check unit 702



enbodi ment. At first, in the first operation sequence, the user also

desi gnates the transm ssion node, at the 15 request of the image. If ;Qé},
transm ssion capacity C enough for the transm ssion with the desi nga*t 2003
transm ssi on node cannot be obtai ned, the accounting process neans 1202
effects transm ssion with the designatedtransm ssion 20 node and with the
avai l abl e transm ssion capacity C, or warts until a sufficient

transm ssion capacity is obtained, or effects transmssion with a

transm ssion node pernmitted within the transm ssion capacity C. O herw se

it sends, tot I i,V 5 aratus, gn instruction for exanple
of cancel ling ('?tﬁ]?afrgtquec{sllt%ggin%d/d eq’?}atzatpt@%gﬁna%&(%n?i’na %F&B@g‘&s(,sdwof’espond! ng
L0 SuCh i NSLT UfddONse Aot 15 ST YO Jd1S oslRUR 1 0o 2FEOTHAQ3 40?3, T ecei Vi ng
apparatus effects a process of 1mage transnission~or requests cancel l'ation
in cooperatiorFig!hitheh idmafiddanRs Uss ?@@g%@%.ggpgnd'{g ghove-xent i oned

y

process options nay be asked 5 to and sel ecte he usér. I n anot her

operation nodejoatirt freidi rst DpAIHHGRN usl%uem;ecotcbasgé%iﬁbs%od%iaﬁ!“at es a
termnal (or an inage processing apparatus) as the destination of the

i mage, at5 t he 4GquestFiiqr 4:hardegadaeuiriag mge ¥06PEevrdebonantd he i mage
provider A transmts the imge information to thus designated destination.
Thi s operati ortd ndlare§ gln dliong 4.wo cases. In a first case, the
accounting process neans belongs to the user. In this case, the user (or
the 15 accounting pridifesPAremes dBhdldostraseceuespienobitceni ndi cating t he
start of inmage transm ssion fromthe destination or the inmage provider, at
the start of AGEYWARRLIGHGTSS debile skereri ia sher atpoagseyndnce, and

initiates the ount.in rocess. 20 Also in the fourth operati on sequence,
t he 78%% %EquQQ.s ows the accumulated charge tgble in g

10 case the accounting process means 700 is provided at a
terminal of the image provider side. The table shown
in Fig. 9A indicates that, among the charges for the
images provided to a user A, a charge A alone still
remains unaccounted, and that, among the charges for

15 the images provided to a user B, a charge B alone still
remains unaccounted.

Also Fig. 9B shows the accumulated charge table in
case the accounting process means is provided in a
terminal at the user side. The table shown in Fig. 9B

20 indicates that, among the charges for the images
provided by a provider A, a charge A alone still
remains unaccounted and that, among the charges for the
images provided by a provider B, a charge B alone still
remains unaccounted.

25 In the following there will be explained the
sequence, executed by the accounting process means of

the present embodiment, for determining the cumulative



accounting operation is termnated in response to a notice indicating the
end of image transm ssion. Also the anpunt of image information is i2nif EFgEg
to the user fromthe destination or the inage provider. 25 In a second

case, the accounting process neans belongs to the destination designated by
the user. In this case, the user sends, ig the first operation 2 i FL G
| Ct~3 - 43 sequence, the inage transm sSTon requesting nessage also to the
destination, of which accounting process neans fetches this nessage. The
accounting process neans of the destination inforns the provider or the 5

user of the cigroge nyLneyLOULLNQDELALLOR SEGHENLE- uAll Lia L SLngper ati on

sequence, the receivi ng nal transm e I mage transm ssi on

requesting ”E%ﬁ%g%rznoﬁﬂ@t tﬁ@eiﬁ\%ga%%mgti@m 1R cd201s SRS EELE (B8 a

transm ssi on no in e sane manner as 10 in the accounting process
means 1202. | rothenkhi b¢ @REr akkey §<|§&lﬁ'§§€§,aﬁhﬁné§étlﬁf@rﬂef§8m'§ read,

then the charge to such timng is cal cul ated, based on the unit charge 12

and the ambunpref ibaronmahi anstate dhéesetNedindiyd orsawdmissisg, and 15

t hus cal cul ated charge is supplied to and displayed on the receiving

t er m nal 51203 syasemnhasmahi anaidabbe tsanshisdsiov@dchpachty tte ECE3ent
enbodi nent al so i ncludes such variations as realizing the accounting
process 20 ne&ms=1202)by neans of the CPU, nenory, storage device etc.
provided in the receiving termnal 1203, or as applying the accounting
process neans of tBAa thesfodlowhngddeapoiiPhber. thethtrsbl towfhfthhere will

be expl ained a sixth 25 enbodi ment of the present invention, wth reference
to operation sequences will be omitted as they are same as

those explained in the foregoing.

10 In the present embodiment, in a sixth operation
sequence after the end of the fifth operation sequence,
the accounting unit 704 reads the accumulated charge
for the user L from the storage unit 705, then adds the
charge determined in the fifth operation sequence to

15 the accumulated charge and stores the sum in the
storage unit 705.

Fig. 8 is a block diagram showing a specific
example of the configuration of the accounting means
corresponding to Fig. 7.

20 In Fig. 8 there are provided accounting process
means 800 corresponding to that 500 in Fig. 5; a CPU
801 corresponding to that 501 in Fig. 5; an 1/0
interface 802 corresponding to that 502 in Fig. 5; a
RAM 803 corresponding to that 502 in Fig. 5; a ROM 804

25 corresponding to that 504 in Fig. 5; a bus 805 for data
exchange in the CPU 801 - ROM 804, corresponding to the

bus 505 in Fig. 5; and a storage device 806 for storing



the attached drawings. Fig. 14 is a bl ock diagram where the accountin% 2
~E~~ ~aa3 - 44 process means in the first to third enbodi nents £ FEB 2003
provi ded both at the inage provider (or the term nal thereof) and at the
user (or the termnal thereof). In the present enbodi nent, the MPEG data 5
transm ssion node is defined as a nnde_lB%n_case of transmtting the
|-frame only, a node 2 in case of transmiting the I- and P-franes, and a
node 3 in case of transmtting the I-, P- and B-franmes. In Fig. 14, there
are shown a transm ssion 10 term nal 1401 conposed for exanple of a
personal conpuyter,. a work _statjon, a copputer_or_an_inmage anspitter of
the i nage pro SthEFSSF 5?5v%hgdrﬁFPﬁcgggeaéE%ﬁ% }%%l%rdg%égsng%ﬁs;
accounting pr S S ] e r j fi o] ik

mbodi men's,  TECh AREGN7, FAEeSBM;hY HHChOTSHOLAG dEgiol PsbB. t
personal conpgigr, sa work station, a conputer or an inmage receiver of the
user side provided with the accounting process neans; and accounting
process neans 14047sR0WankcRibRe ber egei Bentiestuhoctord endodigents. 20 In
the followng there will be explained, with reference to Fig. 15, the
functionsof tkBepkesait goRodichentraefnphoysngnthedacselattihon puotess neans
of the second enbodi nent and the apparatus'therefor, in case a user L
(receiving tef7@Bnandl4b@) aceguestisgann2® V@dgehowhoinl Fbga pProandee A
(transm ssion termnal 1401) in a state where the inage transm ssion system
has an avai | apeeliredsniiositbe cepdéouyation ghowg| in-Eig. -845by(the > C >
Cl2). At first, in a first operation sequence [S1l], the user L transmts,
to the provi dEPUABDHL aftbei I€PoAnterfraal 82401Fhe RN gBOR hetheaRSMi ssi on
path, a nessa%e 5 requesting the transm ssion of _the ingge Info 1 (inmage
transmission POGuedtPnfuResBgeNd Fhe BEBSURLRAEPYLCRsEebReWedBH f et ches
this negipge fromthe receiving terpinal 1%03 . Al so m@eni%he.gessa eis
recei ved by t K8 PEREWF 890V EFR RAl Tﬁgl,etﬂésﬁﬁnﬁ% otmn Pnb pF%E SS neans
1402 t her eof %%t%gﬁg h@%sﬂ?%ﬁ%ﬂ fromthe transm ssion term nal 1401. Then,
in a second operation sequénce FéZ], t he accounting process neans 1402
inspects the traffirg;af 16NgahkaBSMifSkRA PALELt BHOYGInEhE. LT @RSEHhESI ON
termnal 15 1401 to obtain the available transm ssion capacity Cr, then
conpares the gvaiskalk! embbaimehtsi g aaPaebi¥r&FyWiRikd lihotkd3 by
referring to the charge table shown in Fig. 6, thereby determ ning the
transm ssi on ®Ues?2 bér imaget taanENISE26N0f th8echaige la anduthf eifEnthe

15 is determined by a method as in the fifth operation
sequence, and the accounting unit 704 informs the image
transmission system of such charge.

In the present embodiment, the charge table is
changed from the one shown in Fig. 6 to the one in Fig.

20 3. Then, in the fourth operation sequence, the uniform
charge for each image (charge 13) is read instead of
the unit charge. Then the counting of the information
amount is not conducted in the fifth operation
sequence, and, in the sixth operation sequence, the sum

25 of the accumulated charge read in the fourth operation
sequence and the charge 13 is set as a new accumulated

charge.



20 transm ssion term nal 1401 of such transm ssion node 2. Simlarly the
accounting process neans 1404 determ nes the transm ssion node 2 an? nn
inforns the receiving termnal 1403 of such node. Then, in a third 1 FED 2083
operation sequence [S3], the 25 transmission termnal 1401 transnmts the
Info 1 through the transm ssion path to the _receiving term nal 1403 in the
transm ssion node 2. The accounting process neans 2v FF~1-~-3 - 46
1402 neasures the amount of the information Info 1 transmitted by the
transm ssion termnal 1401. The receiving term nal 1403 receives the Info

1, transmtted thr h the transm.ssion path. The account i ng _pprocess
nmeans 1404 neasures éﬁb&m:%ﬁbﬁﬁﬁsrﬁn%&PﬁEPibﬂ ?HFocTquseg€ed by the

receiving termn 403. Then, in fourth operatipn _sequence [S4], the
accounting prgéggkamﬁﬂ%§ 9%ﬂﬁ§%ﬁ§MFﬁgeI§%ogEc§n éﬁng tansm ssi on,

and, upon confy g i e 1§Nd, QJetthroi’i”%.IE‘ I WOk ERR Eg{aQa%iBR the user L

either by detecting a bit “pattern in ating the end the 1 mage or by

receiving a MERSAM A0 RIS . K indi-gat is e end
of transm ssion of f%% %%k?ﬁ¥%{%'to ?%éﬁgsgﬁigt9?ga%§9%ﬁgﬁukﬁ? éﬁ% ge 12

from t he s£har ga-dritl i SV gt el &f Gucht chBegecal cul ates the charge to the
user L, based on the unit charge 12 and the anount of information Info 1

provided to the usendo tard sinfter Bherheibhassgueatenikseeshaakbtd40l of such
20 charge. Also the accounting process neans 1404 nonitors the Info 1 under
reception, andangidrelcdd ithe rfpurith end éfiftbceperaniof shquentesl fromthe
provider A either by detecting a bit pattern indicating the end of the

i mage or by r&dh@ fififha aperedgerf seauence29oeecepti agfoemnithael 1403
indicating the end of reception of the Info 1 fromthe provider A reads
the unit char GREISr ARG Hd IEdpge erpratippwAenHerrq. ipformg &hery | G u3 -
47 1t then cal cul ates the charge, to be charged by the provider A, based
on the dflt crREYEUERLEY AhdEF9Srount of the information Info 1 received

fromthe provider 4, 30¢ 1AH9IIE " Fnesgel ¥l 09,LeLaL08) 11308 huren
embodiment of the present invention, with reference to
the attached drawings.
Fig. 10 is a block diagram where the accounting
15 process means in the first to third embodiments is
provided at the side of the image provider (or the
terminal thereof).
In the present embodiment, the MPEG data
transmission mode is defined as a mode 1 in case of
20 transmitting the I-frame only, a mode 2 in case of
transmitting the I- and P-frames, and a mode 3 in case
of transmitting the I-, P- and B-frames.
In Fig. 10, a transmission terminal 1001 is
composed for example of a personal computer, a work
25 station, a computer or an image transmitter of the
image provider side, provided with the accounting

process means.



5 such charge. In a fifth operation sequence [S5], the charge payment is
executed. The following case is also included in the present enbodi pent.

At first, in the first operation sequence [Sl1], the user also de5|gaaﬁé§2W3
t he transnission node, at the request of the inage If the transm ssion
capacity Cr enough for the transm ssion yith the designated transm ssion
node 15 cannot be obtained, the accounting process neans 1402 (or 1404)
effects transm ssion with the designated transm ssion node and with the
avai l abl e transm ssi on capacity Cr, or waits until a sufficient

transm ssi on capacbhéres o] ta ned el effects {ran P1ggégn ggth Q§2
transm ssi on node perntt?eﬁ Fﬁlﬁ PH8 PPEREMFSEY o capaci T (ol erw se

it sends, to the,fmage [LaRsuLasiny #pear 43@{%&%@'%;&{1@&&&' ngngppar at us

i n case of t he accounting proces ans an instruction for

exanpl e of cancellidg;ihhe bRyl @@Q3ef:5ﬂ§6§e§nféfcé’k'&ﬁbi@ pEogess
COI’I’eSpOHdI ng to such instruction. At the sane ti ne, the i mage transm ssi on

appar at us andperdonall- computdr; 48wokReskHREEn! esetyhp@taPParahys effect a
process of imge

5 image receiver of the user side.

In the following there will be explained, with
reference to Fig. 11, the function of the present
embodiment employing the accounting process means of
the second embodiment and the apparatus therefor, in

10 case a user L (receiving terminal 1003) requests an
image Info 1 to a provider (transmitting terminal 1001)
in a state where the image transmission system has an
available transmission capacity Cr (Cl3 > Cr =z Cl2).

At first, in a first operation sequence, the user

15 L sends a message (image transmission requesting
message) requesting the image Info 1 to the provider A
through the transmission path. Upon reception of this
message in the terminal 1001 of the provider A, the
accounting process means 1002 fetches the message from

20 the transmission terminal 1001.

Then, in a second operation sequence, the
accounting process means 1002 inspects the traffic of
the transmission path through the transmission terminal
1001 to obtain the available transmission capacity Cr,

25 then compares the available transmission capacity Cr
with Cll - Cl13 by referring to the charge table shown

in Fig. 6, thereby determining the transmission mode 2



transm ssion or request cancellation according to such instruction. The
above-nmenti oned process options nmay al so be asked to and sel ected py,&@§2ms
user. 5 In another operation node, at the first operation sequence,®tHhé
user also designates a termnal (or an inage processing apparatus) as the
destination of the imge, at the requestyfor the image to the imge
provider, and the inage provider A transmts the imge 10 information to

t hus desi gnated destination. This operation includes follow ng two cases.
In a first case, both the provider and the user are provided with the
accounting prqcess, neans. ln this S the_user r, C ting process
nmeans 15 ther28F)%chgfeggmésﬁﬁ?Pcégiﬁ ?cg?$%gft?é§2ﬁé§§%€§:?%%ge

transm ssion ‘%QBH‘SR@SsgSr?t hQ?{n}‘gRQJdoioM‘e E "BYE, PLOY Rl o B LRiGaSt ATt Of

i mage providing prior to the Ir opera?lon sequence, and initiates the

accounting process,,ALSOshNat bR FaULLE-2PEsAt QuSRIMENGEe the 20
accounting operation IS termnated Ih response to a notice indicating the

end of inage kraASKiSSi6A. t&ksonbNe100DUBtaREini #806nd NEWFsEL i 0 thei Nf or med
to the user fromthe destination or the inage provider. In a second case,
the accognti ngspirocesfi HRaNfiodee225througHethdottarmémi deiqui qyatier and the
destination designated by the user. In this case, the user sends, in the
first operati asm shgueane, tihe, i gthgeatcaunshisgi proces Imddnds | F632- 49
requesti ng nmessage also to the destination, of which accounting process
means fet chesmehessrgesthgeamdhptactoinfongapiocest veanEntd 1 he destination
may informthe user of the charge in the fourth operation sequence 5 [ $4].
Al so in the s&xenamapsedt PBntheqtisaranissiont kerpeeadlint@Py- process neans

1402 reads the unit charge 12, and inforns it to the transm ssion term nal
for display thereohPf 8r EPHEERr BPPTRFLIAN $BANPRER i nthHPSERYRE I BPer ati on

S2 th ti 140 ds.th it ch 13,

and.inf8Phs | PPOSERCAPERE DOAG PERRERAE TAD3IREY b NI ther con Tor the
L. Inth ' t] . ti

1104 reads nETCHFP ERBIne 180 ; RERRCEPnel ARLISTRIE A9 O 010 Ge baced on

the unit char gealgnddd;bleo@mpHa! 1REat ICeL BhOL MY A0dOEMd L ogegved up to

such timng, and sends such charge to the receiving termnal 1403. 20 It is

al so possi bl ephetbeal iA@1EH@iAGCOHA A BE OFKS SiMEGSod 402 BY-dB@sg0f the
CPU, nenory, storage device etc. provided in the transm ssion termna

1401, to real azmesBRgacEOUMt tRE PErAASHASsSEONStdARINAY 1MBENstof thae CPU,
menory, storage device etc. provided in the 25 receiving term nal 1403, or
to appl ¥5t he asewubt i hgdpceténg tbansendfof herdusmsiseton ho f dtleerbwlfoent. The
networks utilizing the accounting process 2 ~FEF 1~-3
1, reads the unit charge 12 from the charge table shown
in Fig. 6 and determines the charge to the user L,
based on the amount of information of the Info 1
provided to the user L and the unit charge 12.
20 Then, in a fifth operation sequence, the
accounting process means 1002 sends the charge,
determined in the fourth operation sequence, to the
transmission terminal 1001.
In a sixth operation sequence, the charge payment
25 is executed.

The following operations are also included in the

present embodiment.



- 50 neans explained in the foregoing constitute enbodi nents of the
present invention, but a particularly preferred enbodi ment utilizing fhen

{Ju

accounting process neans of the present invention will be explained in the
5 follow ng. Now a seventh enbodi nrent of the present invention will be
explained with reference to the attach_ed?,plr_awi ngs. Fig. 16 is a block

di agram showi ng the entire 10 configuration of a network of the present
enbodinment. In Fig. 16 there is shown an ATM network 1601 for data

transm ssion with an ATM (asynchronous transfer node) to be explai ned

| ater. There are aAgof S:.b wn irg) e AEa nsf\@a@#;@%ﬁﬁn%gg%& 603,

conposed for exanplé © hernet,” for da rans er than the

ATM These nefuor ks 180as 1fi0ered 60 ALELANNEGILT doud Old1owg vari ous

apparatus. There are shown a facsimle apparatus 1604, 'a 20 color printer

1605 provi ded L Hgs 8t oM {1k airﬁ%?g?@. NEMDIdhe A1 COR RGpARAaKAL4S 1606
i ncluding a color scanner, a color printer, a page nenory for storing the

original inmagendadR FEANHY €l iiSCannal thNdesig=dd for reading
the image data fromthe page nenory 25 for supply to the color printer, a

file serger 16Pdnémissbomaicde |yarmicst ibg ddmmiimaye et acnterteichd hr ough t he
ATM network, and a work station 1608 for data 21F~~7~03- 52 The
accounti ng oppratess neansd e tlive -afikidats ol ggiraat ivarthwitie be expl ai ned
inthe followng with reference to Fig. 17, in case the center station 1614
is provided wiedighatedcoransmispiar apderdns Wiftdurthe Sransmlisainn and t he
user termnal 1609 sends the request to the transm ssion center station
1614, desi gna®PRECime @F gi PRI vkt WRYoh a3 EE HC N deANFESHPDI t he

image. At first, in a first_operation sequence [Sl],. the 10 term nal 1609
sends a requeg?p?‘a’rtﬁhﬁs‘h}?g%f’b 'to°‘fheefe 08 Soldaidns S0 GG

10 transmission mode permitted within the transmission
capacity Cr.

Otherwise it sends, to the image transmission
apparatus, an instruction for example of cancelling the
request and effects an accounting process corresponding

15 to such instruction. At the same time the image
transmitting apparatus effects a process of image
transmission or request cancellation with the image
receiving apparatus. The above-mentioned process
options may be asked to and selected by the user.

20 In another operation mode, at the first operation
sequence, the user also designates a terminal (or an
image processing apparatus) as the destination of the
image, at the request for the image to the image
provider, and the provider A transmits the image

25 information to thus designated destination.

In the third operation sequence, the unit charge

12 is read and the charge to such timing is calculated



center station L614, designating the requested image, the transm ssion node
therefor and the digital television 1612 as the destination. The acgZ4uifliipg
process neans fetches his request fromthe center 15 station 1614, which
has received this request. Then, in a second operation sequence [S2], the
center station 1614 transmts the image data to the digital television
1612, which receives thus transmtted data. In this sequence, the
accounting 20 operation is executed as explained in the foregoing fourth
enbodi ment, whereby the charge to be paid by the term nal 1609 (or the user

thereof) to t t 1614 d. Th third t
sequence [ Sa] LiPP THE 98- EoPRARER 1R08"0r THeSIPYREare 1 ErERAttbrodEae

wi shes to ternin te th ata reception L0 th se t.her eof uest for
terninating the traﬁs gsgfgﬁn Ps sgﬁ? Bt E ?hcafc%£$£? Cha$ﬁg 1s %éggenter

station 1614. TheR, lcgaﬁsh%rswnoesm&hgﬂ $ QPGPSP’lﬁf‘ofrﬁéPPé‘ﬁet&O such

request for termnating t transm ssion, the center station 1614

term nates thensupRbyigbrt ReahfB8ReSudatar,. Detecting such term nation, the
accounting process neans term nates the accounting operation. Then, in a
fifth operation sequerte [FSbltht Bpecebion séquénsde 168He i néad nenibe term nal

1609 of the charge derived by the accounting process neans. 10 In a sixth
oper ati on sequdacge] 3$8] ist bepphaedeto the transmission terminal 1001
which further transmits the unit charge 12 to the user
L through the transmission path.

Then, in the fifth operation sequence, the

10 transmission terminal 1001 informs the user L of the
above-mentioned charge through the transmission path.

The accounting process means 1002 is realized by
the CPU, memory, storage device etc. provided in the
transmission terminal 1001.

15 In addition to the foregoing examples, the present
embodiment also includes such variations as the
application of the accounting process means of the
first or third embodiment.

In the following there will be explained a fifth

20 embodiment of the present invention, with reference to
the attached drawings.

Fig. 12 is a block diagram where the accounting
process means in the first to third embodiments is
provided at the side of the user (or the terminal

25 thereof).

In the present embodiment, the MPEG data

transmission mode is defined as a mode 1 in case of



paynent is executed between the center station 1614 and the term nal 16009.
In case of bidirectional data transfer, the accounting is simlarly, , . ..
executed with the inversion of the transmtting and receiving si des 115 D
present enbodi nent al so includes the follow ng cases. In case the
accounting process neans is not providqd3bn_the center station 1614 but in
the termnal 1609, in the first operation sequence [Sl], the 20 accounti ng
process neans fetches the request for transm ssion fromthe term nal 1609.
Al so at the start of image providing, a nmessage therefor is transmtted

fromthe Ce”t%EaEEﬁEEgg %g%ﬁeoE-%PSinghi | A6h&Yd b ol 181, t@et he term nal

1609, and, 25 at the the inage proVviding, a nessage therefor is

transmtted fromthe ¢eRLCEna! L1 QRa181frOfed Neaklh Gh tRbad € VA SEQBe 1612 to
the term nal 16009. 21 F LD ~~~3 - 54 Upon detecting the nessage

i ndi cating therstaiahspfi tiARGetAEOYLdI PY, ahdieBaELAKEE | Ng Process neans
initiates the accounting operation as in the fourth enbodi nent, and, upon

detecting the nessageriifgdi ¢cati BgetBearadsiRbw® 4 Mogendtioyvsbmg, terninates
t he accounting operation. In such case, the fifth operation sequence [ S5]
in this énboditeentiniad ARDLt edmposed for example of a personal
computer, a work station, a computer or an image
transmitter of the image provider side, provided with
the accounting process means; accounting process means
1202 shown in the foregoing first to third embodiments;
10 and a receiving terminal 1203 composed for example of a
personal computer, a work station, a computer or an
imagelreceiver of the user side.
In the following there will be explained, with
reference to Fig. 13, the function of the present
15 embodiment employing the accounting process means of
the second embodiment, in case a user L (receiving
terminal 1203) requests an image Info 1 to a provider A
(transmission terminal 1201) in a state where the image
transmission system has an available transmission
20 capacity Cr (Cl3 > Cr =2 Cl12).
At first, in a first operation sequence [Sl1l], the
user L generates, within the receiving terminal 1203, a
message requesting the transmission of the image Info 1
to the provider A (image transmission requesting
25 message). The accounting process means 1202 fetches
this message from the receiving terminal 1203.

Then, in a second operation sequence [S2], the



In case the accounting process neans is not provided in the center station
1614 or the termnal 10 1609 but in the digital television 1612, ig Jéﬁ@'fﬁ
first operation sequence [S1], the accounting process neans fetche$ ' it
request for transmission fromthe digital television 1612. The accounting
operation is conducted as explained 15 in the foregoing fifth enbodi nent,
and, in the fifth operation sequence [SS?OOT t he present enbodi nent, the
charge is informed fromthe digital television 1612 to the center station
1614 and/or the term nal 1609. Al so the function in case the accounting
process 20 neans are provided at |east in both the center station 1614 and
the ternminal 2609untingberepp? arrany o QhelngpadtendtrliFeEnttiFto%i 1| t hus
be apparent that the accounting on the data exchange can be achi eved not
only between the EEARSRiISFLPR o BRMJCRFRUE diierelSHeing i GO Mt al so
anong other termnals. In the foll ow there will be eﬁylained(§n ei ghth
iy Cf

enbodi ment of 18H8 pPeCRRELP ntRAtFEH 13T 1H FeAETERE D © DD3 - 55

th ttached i ., Fig._18 i i how . of

he et e fhat Dase E. A8 AR A ShOUIR En e o ahe

ther el r sh - ) nt oIt o e

[ hee: "aScabt 2EE) BEL P RAN) MR A UL e mREE B P

1803, 1804; anpg giégngun£§ éﬁf é@%é%&iﬁfh&f¥ﬁ% L n AL G S@doyn ground
, 181 efrecting In

stations 1811 f of ormat1on conmuni cation through the 10

communi cationggat hbi ELankni 961Gh | O VHOVIsES 1 184, i dAduPprayas di ng vari ous
mul timedia information including i mge and voi ce information through such

comuni cati onraeeWOik§ 888migERI V20® dheswdargemdnedefet ;madel 2i1sers | 831
to L839 utilizing the informati on provided from 15 the information
provi ders and payi mpet hecebatggstétreirdDr1203 informs the
10 transmission terminal 1201, through the transmission
path, of a fact that "the user L requests the
transmission of the image Info 1 in the transmission
mode 2 to the provider A".
Then, in a third operation sequence [S3], in
15 response to the informing from the receiving terminal
1203, the transmission terminal 1201 transmits the Info
1 to the user L through the transmission path, in the
transmission mode 2. At the same time the accounting
process means 1202 measures the amount of information
20 of the Info 1 received by the receiving terminal 1203.
Then, in a fourth operation sequence [S4], the
accounting process means 1202 monitors the Info 1 under
raception, and confirms the end of transmission of the
Info 1 either by detecting a bit pattern indicating the
25 end of the image or by receiving a message from the
receiving terminal 1203 indicating the end of reception

of the Info 1 from the provider A.



The B-1SDN network 1801, the CATV network 1802, the LAN s 1803, 1B04 and
the communi cation satellite 1805 are nutual ly connected to enabl e rut fip§ 729
(bidirectional) information exchange. The information providers 1821, 1822
and the users 1831 to 1839 are respectively connected to these

conmuni cation networks. The information providers 1821, 1822 are
respectively provided with the accountfng process neans as shown in 25 the
foregoing first to third enbodi ments. However, since the bidirectional
comuni cation is possible, the information provider nmay beconme a user 2 ~

F ~~1C-~3 - 56 and the user may beco informatiaqn provider if the
accounting pr ocgssu%%ngo%%’errb’rrlﬂ/i% e&rgﬂet?%nﬁetcl?é)qlﬁpoﬁr?a%h(?n.ag)ro&ﬁ ders
1821, 1822 angd i [ 1€q UselSed 83nd Qi Al pddip Abquelipnded

accounting proees rearis nay be incor por in each equi pnent, or

provi ded bet \rll\?sgﬁzﬁpe e&ﬂp%rﬁdﬁ he- ety I&h(??rr?ge%glgﬁlg%vg{ tached to

each equi pne uncti1 o € present enbo nt wll be explained in

the foll owingg; i th refier encee i fdd tid chbldd 1$ATR diarigd Ot

provi ders al one” are provided wth the account ng process means, taking a

case thag thepHsefadB3R, IeasEstSn thee iddurBidONn dfmadiomiewiges 1821 and
the provider 1821 charges to the user 1839 according to the information

provi ded therehfo 15réseitedfotdmwviiyg pleseardgy ip0mnd he nansrictsagge pat h

i ndi cates the second LAN 1804, the B-1SDN network 1801, the CATV network
1802 and the 12 sandAbkrdROBitdé\tsddh stharge ad ittst reqperiatingn tseouistecke [ S1],
the user 1839 sends a request for the imge transm ssion, 20 to the

i nformation pta98der 1821 through the transm ssion path. Then, in a second
operation sequence [S2], in response to the request fromthe user 1839, the
provi der 1821 provided fhEthysepenaBionsequencaVRiSSIas thee shardamge
information through the transm ssion path. In this operation, there is
execut ed0t he BR¥BEAFi hf PeFUt$dn as already explained in the fourth 2 ~

~ ~ E~J3 - 57 enpodi . JThen, in a third operation sequence [S3], the

User 1830, i1 wi ShiNG FOLESITERY (ST HES (s AR dror i KRS0 se

t hereof, sends 85 eguest for termnating the 5 transmssion. In a fourth
. emnoal PR

operati on sequence ﬁ%ﬁ?, in response

At first, in the first operation sequence, the

user also designates the transmission mode, at the
15 request of the image.

If the transmission capacity Cr enough for the
transmission with the designated transmission mode
cannot be obtained, the accounting process means 1202
effects transmission with the designated transmission

20 mode and with the available transmission capacity Cr,
or waits until a sufficient transmission capacity is
obtained, or effects transmission with a transmission
mode permitted within the transmission capacity Cr.

Otherwise it sends, to the image receiving

25 apparatus, an instruction for example of cancelling the
request and effects an accounting process corresponding

to such instruction. At the same time the image



uch request, the information provider term nates the imge _
E?aﬁsnissign. Al so the accounting process means term nates the acco;nftﬂ%@m
operation nentioned 10 above. Then in a fifth operation sequenCﬁ [ S5],
charge paynent is executed. In case the user is provided mnthft et_ of
accounting process neans is the above-exglalned net work, the gn? ko
t he accounting 15 process neans i s condu fed according to the fifth
enbodi ment. Also in case the provider and the user have the accounting
process neans, the function is conducted as in the sixth enbodi nent. As

| ' [ her users or
Il be apparent fromthe foregoing, the 20 accounting to ot
\émt her proBPderEe‘F%lX’r% %PPV%%&%%#%C% & rdasissowihgmdgs e wil |l be

expl ai ned a nig%gnggyodinent of the present invention. In the transm ssion

of information (Tnmage 25 1 equeStHF S mieﬁlﬁﬁ@;mqﬁgqﬁnﬁtnzgugfgﬁ |Ozg
i nformation et&i%hb@ﬁéw?ﬁ%é?t{{gﬁgmfé'JQﬁ:%ﬁ§§ 0

t hrough a transm ssi on pat ere” . qa§g§-_ 58 nay.result |11 egal
deeds such as: 1. Rﬁ?@péﬂ%mer{ﬁ%r{e@a%%dd&fs%r %%ttli%rr]lsbxla?/ 1‘bf(13| rads eetlirty
wi t hout charge paynent;

5 to and selected by the user.

In another operation mode, at the first operation
sequence, the user also designates a terminal (or an
image processing apparatus) as the destination of the
image, at the request for the image to the image

10 provider, and the image provider A transmits the image
information to thus designated destination. This
operation includes following two cases.

In a first case, the accounting process means
belongs to the user. In this case, the user (or the

15 accounting process means thereof) receives a notice
indicating the start of image transmission from the
destination or the image provider, at the start of
image providing prior to the third operation sequence,
and initiates the accounting process.

20 Also in the fourth operation sequence, the
accounting operation is terminated in response to a
notice indicating the end of image transmission. Also
the amount of image information is informed to the user
from the destination or the image provider.

25 In a second case, the accounting process means
belongs to the destination designated by the user. 1In

this case, the user sends, in the first operation



2. Request for and reception of the information by 5 a third party

pret endi ng another receiving station; 3. Ateration of the 2 1 FED 7003
charge-requesting information by the receiving station, after the reception
of the information; and 4. Forgery of the receipt information by the 10
receiving station, w thout charge payment;. -As a counterneasure for such
illegal deed, follow ng cypher neans nmay be conbined with the accounting
process nmeans as shown in the first to eighth enbodi nents or the system
utilizing the sane. 15 In such case, in the configuration shown in Fig. 10,

12,01 L4, DesGARISCoena SARGR DERLAR D! LSILR P Rig, e on

the transm ssi terni na I'S als0 possible

to assign encypher kCeKBNALLAGN20: gRanse ! nfa bl aNALIN] Colaysrsof the

i mage data and to include e operation tine of su decypheri ng
means and thepagpunte@bhbBRER: 5NHAESRELON fﬁéméééﬁﬁh%&@é;ﬁkocess

encypher/ decyphering neans in the charge cal cul ation. n the foll ow ng

there wi |l bepgspkabredna H88tInaebedi MBpbrRE the PFrSsRMridvephdon. In
contrast to the foregoi ng enbodi nents in which the necessary framnes 2r F

E G t~G35- 59%usakobe &he thapgsil ihedhet Beuptiesepd retdmdi sempiehsansmts all
the frames of the MPEG data. The receiving side (user) only decodes the
necessary franes, andthhefacrstunpengticenceaguenes, advorkesivinghus decoded
5 franmes. Consequently, in the present enbodi nent, the
terminal 1203 transmits the image transmission
requesting message, and the transmission terminal 1201
selects the transmission mode 2 in the same manner as
10 in the accounting process means 1202.
In the third operation sequence, the unit charge
12 is read, then the charge to such timing is
calculated, based on the unit charge 12 and the amount
of information Info 1 received up to such timing, and
15 thus calculated charge is supplied to and displayed on
the receiving terminal 1203, as information to the user
L.
In addition, the present embodiment also includes
such variations as realizing the accounting process
20 means 1202 by means of the CPU, memory, storage device
etc. provided in the receiving terminal 1203, or as
applying the accounting process means of the first or
third embodiment.
In the following there will be explained a sixth
25 embodiment of the present invention, with reference to

the attached drawings.

Fig. 14 is a block diagram where the accounting



accounting process neans is principally provided in the receiving side

the present e
in case of 10

The accountin
that in any o
t he above- nen
2) effect the
monitoring th

nmbodi nent, the MPEG data decoding node is defined as aj

In

T 803

decoding the I-frame only, a node 2 in case of decodlng the
|- and P-frames, and a node 3 in case of decoding the |-, P- and B-franes.
g neans in the present enbodi nent is substantially same as

f the foregoing 15 enbodinehts, but is adapted to: 1) manage

ti oned decodi ng nodes instead of the transm ssion nodes;

accounting process by detecting t he decodi ng node, by
e_decodin
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5 such as: 1. Reception of the inmage information by a third

teBAEREtRANFERhe I-frame only, a mode 2 in case of
transmitting the I- and P-frames, and a mode 3 in case
of transmitting the I-, P~ and B-frames.

In Fig. 14, there are shown a transmission
terminal 1401 composed for example of a personal
computer, a work station, a computer or an image
transmitter of the image provider side, provided with
the accounting process means; accounting process means
1402 shown in the foregoing first to third embodiments;
a receiving terminal 1403 composed for example of a
personal computer, a work station, a computer or an
image receiver of the user side provided with the
accounting process means; and accounting process means
1404 shown in the foregoing first to third embodiments.

In the following there will be explained, with
reference to Fig. 15, the function of the present
embodiment employing the accounting process means of
the second embodiment and the apparatus therefor, in
case a user L (receiving terminal 1403) requests an
image Info 1 to a provider A (transmission terminal
1401) in a state where the image transmission system

has an available transmission capacity Cr



2. Request for and reception of the information by a third party pretending
another receiving station; 10 3. Alteration of the charge-requesting; rip 7003
information by the receiving station, after the reception of the
information; and 4. Forgery of the receipt information by the receiving
station, w thout charge paynent. 15 As ounterneasure for such illegal
deed, follow ng cypher neans may be conbi'ned with the accounting process
means as shown in the first to tenth enbodi ments. In such case, in the
configuration shown in Fig. 12, 14 or 16, the cypher neans explained in the
20 fol |l ow ng C@%ﬁbs @gqyi in the transm ssion term nal and the receiving

termnal. In present € %dinent, t he MPEG data decodi ng node is defined

as a node 1 in casg degoding; { hdecfflr@'r%pgg}l%l %@ﬁ%ﬁ%&eﬂ [€ase afpglecodi ng

the I- and P 25 franes, and a node 3 in case 0O oding theI'-, P- and

B-frames. In @géfiﬁ%@énérB&@,reé&@h@Miw A YiddndS$siotrF~~u~3 - 61

the foregoing first to tenth enbodinent, is capable not only of encyphering

the MPEG dat atd fiihd BNSA0 551 €irdifh &l Wadwaldsaioty gaitdy,f @ e
accounting system At first, as shown in Fig. 22, the transmtting 5 side

encyphers t herdqii¢@tEngv the atyrdmeission W tHee iRfagemandd N § deygekp and
the B-frame with a key Kb. In case the user (or the term nal thereof)

wi shes t he noteadsmidei dn arsgudd tirgy sickesdgd ar T Hehaarsemtding he key Ki or
a decyphering key corresponding thereto. 10 In case the user w shes the
node 2, the troosesstneansi 04 nfatohes hehisaresgfagehddoay$hid and Kp or
decyphering keys corresponding thereto. In, case the user w shes the node 3,
the transm t tFeeesyHeo i FeoriRat etQder AfSq HhqeydeimMefFRIES ¥ and Kb, or

decyphering keys correspondi ng thereto, and then the encyphered MPEG dat a
are transm ttE%‘?eJrYle‘? hP% 'E}b%r‘g’f?’b?ﬂlﬁsﬂé’rt rEREHRY r}g‘m'ali'dé'R’l?xecut es an

accounting process corresponding to t cypheri eys informed to the
8The %cr:%%xérrl] J.nglglgﬁc[;%%? ghé ans h&% X ereoquelg:éflevﬁ_l.q:

e
user. 2 SO i'hC s a case in |gh t he anpbunt of

| nfor mat 1 on syol eelede gy e, decypliel 6t A B thgununber of
de

encyphering phering operations, operation tine of the

C
encyphering or C'fﬂ?$'l$rim real}So & ConEfe . Ise&i‘feq\égl 42t he.igharge. Al so

in order to always informonly one key to the user, for tHe user w shing
the node 1, thecbuRPshgtdtdeess dneads 140200k pedE the traffic of
the transmission path through the transmission terminal
15 1401 to obtain the available transmission capacity Cr,
then compares the available transmission capacity Cr
with Cl1 to Cl13 by referring to the charge table shown
in Fig. 6, thereby determining the transmission mode 2
for the transmission of the Info 1 and informs the
20 transmission terminal 1401 of such transmission mode 2.
Similarly the accounting process means 1404
determines the transmission mode 2 and informs the
receiving terminal 1403 of such mode.
Then, in a third operation sequence [S3], the
25 transmission terminal 1401 transmits the Info 1 through

the transmission path to the receiving terminal 1403 in

the transmission mode 2. The accounting process means



si de encyphers the I-frame with a cypher key K1 and the |- and P-franes
with a key K2 and infornms the user of the key Kl or a decyphering l?e:yFEp 1003
correspondi ng thereto. Also for the user wi shing the node 2, the 5 Y
transmtting side encyphers the I- and P-frames with a key K1 and the
B-frame with a key K2, and inforns the uz%er of the key K1 or a decyphering
key corresponding thereto. For the user shing the node 3, the
transmtting side encyphers the I-, P- and B-frames 10 with a key K and
inforns the user of the key K or a decyphering key correspondi ng thereto.
Such operation node is also included in the present enbodi nent. The cypher
technol ogy cah*®e PRAMLRT the AWyt eLE M dHGRRTIeEy IQfsheér system and

an open key cypher 15 systemto be expJainhed . in the fallowing. In the
comon key cy%’ﬁ%‘f‘s‘%’y?fee%]b% E%%tEWTg‘rSW i ST ﬁsf‘og\/vned by the
transmtter and thiahrece(i:é/ieri altso aléledl&%crretcekl%sc%@erlns ost]c_a'm
symmetrical cypher s?/s]f me c.g. € common E'key cyphér  system’can be

classified i n{Paﬁserbﬁg‘%ic% 5 ﬁ%%i%émﬂ%%rﬂgni}?ﬁexewt ed with a

sane key for every racters of a suita and a stream

cypher g whigh-therikty pioldedaRshiorN QLM s the hdqaterssor for 25

every bit. In the above-nentioned bl ock cypher, there are known a nutation
cypher in whighetherentyehed i Nged S1 acdiemest by MHaAtia@ iiggr der  of
characters, and a 2 ~FL ~<<~3 - 63 replacenent cypher in which each
character is tephtwweld D40&not her character. I n these cypher systens, a
correspondence table for mutation or replacenent constitutes the cypher
key. 5 In the strefinenyphera fdwereh arpekaovon \fesjusgicec ddd lenpitoyi ng

mul tiple tables, and Vernum code enpl oying a key used only once. (Details
of these cypheecoysting preceesonredrs bi03 keowi tars Ghevd nfavbderndeypher
theory", Electronic Information Conmunication 10 Association, 1986,
Chapt er 502 antransmpggieni eng) ogror yeprfiglinefthe @itk &fyst ems of whi ch
algorithns are already, di sclosed,_such as DES (Data Encryptiqn Standard) or
FEAL (Fast datBBRRIpRErTent WQot?thn) R &*RG dEISF Js&&‘égeﬁﬁé‘/

detecting a bit pattern indicating the end of the image
or by receiving a message from the transmission
terminal 1401 indicating the end of transmission of the

15 Info 1 to the user L, reads the unit charge 12 from the
charge table shown in Fig. 6. It then calculates the
charge to the user L, based on the unit charge 12 and
the amount of information Info 1 provided to the user
L, and informs the transmission terminal 1401 of such

20 charge. Also the accounting process means 1404
monitors the Info 1 under reception, and, upon
confirming the end of reception of the Info 1 from the
provider A either by detecting a bit pattern indicating
the end of the image or by receiving a message from the

25 receiving terminal 1403 indicating the end of reception
of the Info 1 from the provider A, reads the unit

charge 12 from the charge table shown in Fig. 6.



15 comrerci al cypher systens. (For details, see Tsujii, Kasahara, "Cypher

and informati on security", Shokodo, 1990, Chapter 2.) The open key pym@?q%3
system enpl oys an encyphering key and a decyphering key which are nutually
different, 20 wherein the encyphering key is made open but the decyphering
key is kept secret. Such open key cyph§r4§y§ten1is featured by: 1) As the

encyphering key is different fromthe decyphering key and can be nade open,
the delivery of 25 the key is nade easy; 2) As the encyphering key of each
user is made open, each user is only required to keep the i FLJ f:i ~" 3

- 64 decyphering key,geereliognde 3l Jerscan. bed 4ol ided- Ao i 1 ming

function, for the récéiver 10 confirm transmt

transmtted t@;ﬂ%n%?o{"z{&'&‘raﬁ'd phats the %Ig%lir\%gg['gtcggalt tip apg(f % been

altered. Such tron |s_a1so call ed sl ghat ure, ch there
have al ready pRoRAEeds Vel OLSESYRAEIBn BYED AS-dBA wfl&srdh cage, Wcode, M

code, MH code, GS code, CR code, Mcode, E code, T code, S code, L code,

GW code, GVRpeg¢eaeSH 18n& oderanfls Bh& ofece (¥ g dedmiifal seed keno,
Oyama, "Modern Cypher Theory", El ectronic Information Comuni cation

Associ at bon, &08h, chkhagéers 5 to 8.) The foregoi ng enbodi nents, setting the
frame of the MPEG data according to the traffic of the 15 transm ssion path
and cal cul ati ng t hgnchaf géth copehatiomgee@esnrali [R5 10 the coamegmt of thus
set frame, can realize an accounting systemexploiting the kind and quality
of the infornaeyoantnést dxegeredce, thereby being adaptable to various
informati on and services. 20 Al so according to another feature, the
accounting processTRanfpblewtrdt @i iH alehatrfel R ot i the iisetR? &t i on of
t he amount of inage information, in addition to the content of the
transmtted fPEREBITAPEE- according to sill another feature, the

10 At first, in the first operation sequence [Sl],
the user also designates the transmission mode, at the
request of the image.

If the transmission capacity Cr enough for the
transmission with the designated transmission mode

15 cannot be obtained, the accounting process means 1402
(or 1404) effects transmission with the designated
transmission mode and with the available transmission
capacity Cr, or waits until a sufficient transmission
capacity is obtained, or effects transmission with a

20 transmission mode permitted within the transmission
capacity Cr.

Otherwise it sends, to the image transmission
apparatus (or image receiving apparatus in case of the
accounting process means 1404), an instruction for

25 example of cancelling the request and effects an
accounting process corresponding to such instruction.

At the same time, the image transmission apparatus and



25 accounting can be executed corresponding to the hierarchic encoding

t echnol ogy. 2 ~ ~L~1U-3 - 65 WHAT IS CLAIMED IS: 1. A transm ssPAnrEl 7003
system having a transm ssion termnal for transmtting data, receiving
termnals for receiving the data, and a transm ssion path for connecting
the transm ssion termnal and the receiyigng termna7.s, conprising:

desi gnating neans which is provided in said receiving termnal, for
designating a transm ssion node of the data to ba transmitted via the
transm ssion path; detecting nmeans which is provided in said transm ssion
term nal , fort etecting traffic in said transm ssion path; defermning
means for, inCABcHPAERCESHFTIAY (RRRRTT O r {%ﬁﬁ,a(P TSy W Rer or
not a transm $sj ' t [ t ] §Si ' ossl bl e;
changi ng nean?%ggrflylg%ﬂg%c%?dg%g%g%\n@tﬁg?%e e edrsr?ri%%(%%}degtu ts?é%lﬁangi ng

the designat ed,LEansm §51 ONeHR ALy, &P Aflen £X&5EM G-I ANS B SSI MMk MRgle T or

transmtting the data in the transm ssion path; and accounting neans for

accounting i NnaRgE0LdanERA b NahfiCsEXEEE &by raS st On node. 2. A
transm ssion systemaccording to Claim1l, wherein said transm ssion path

i ncl udessan ATM tr 28ASEhEEheR BBéHatBon AnddaNSdt SEHONE Syt IRt iigh a
transm ssion termnal for transmtting data, receiving termnals for
recei vi ng t hesdgtancapdthet tassnaiss odephdginfas «otvmmcinaly ¢drwe dm ansn ssi on
termnal and the receiving termnals, conprising: designating neans which
is provided i hmggedprecessing apparabtls) fos tesidgrstiomtion rafhshre ssi on
nmode of the data; detecting neans which is provided in said transm ssion
terminal, foridegectdhgthearegeesh far gthe 2image tgghe B®JIQ ransni ssion
pat h; determ ning nmeans for, in accordance wth the detection result)

det er ni ni ng WREPH&ASEr ABH Ehe | LARGE SRFOVLISF thetFansRhis st Hipe

desi gnated by, sai d designati means. i s _possible: and accaounting neans for
account i ﬁg i nlﬁgEB’i“agﬁ%‘g ﬁ?tﬁg?ﬁegﬁﬁjs?%ﬂg?‘ioéﬁw Ci:ré‘seqft‘)i?l%xecuti ng the
transm ssion. _wherein_ said.transplssion node designates various frames of
N-EG as transf %g?gﬁoﬁa%ﬁslﬂ‘.iei ?3?%]:1 Vr“ﬁ%%ig%o s?%?%sm according to Caim 3,

wherein said varioys LrafESe! 8554965800 | A& AFov fad s alfks a0tk HidLANe.
are provided with the accounting process means. In
this case, the user (or the accounting process means
15 thereof) receives a notice indicating the start of
image transmission from the destination or the image
provider, at the start of image providing prior to the
third operation sequence, and initiates the accounting
process. Also in the fourth operation sequence, the
20 accounting operation is terminated in response to a
notice indicating the end of image transmission. Also
the amount of image information is informed to the user
from the destination or the image provider.
In a second case, the accounting process means are
25 provided both at the provider and the destination
designated by the user. In this case, the user sends,

in the first operation sequence, the image transmission



5. A data transm ssion nethod far transmtting data. via a. transm ssion
path, the nethod conprising: (a) a step of receiving a request or gagpﬁpﬁﬁﬁ
a step of setting a transm ssion nmode of the data to be transmitted v~'a"*
the transm ssion path in accordance with traffic on the transm ssion path;
(c) a step of transmtting the data in t set transm ssion. node via the
transm ssion path; and (d) a step of setiing an accounting node in
accordance with the data and the transni ssion node, and accounting based on
the accounting node. 6. A data transm ssion nethod conprising: (a) a step

of recel Ving aohAURSh! fEs0ALE ald) £ SURD MoERIdLNth 2 d¢ Afsiiliesi on. mode

in accordance wi'th traffic on"a transm ssion path; (c) a step o

transmtting hBeodAt@ngNptHEeSEtméiROSHA SSHON UL medhddl) arsdep of
setting an accounting node in accordance with the data and the transm ssion

node, and accauBbufgihgsgdoedss hteass Nty desieindbRseinhay henfsansm ssion
node desi gnates various franes of MPEG as transm ssi on data. 2 Vv ~a,;
a033 - 67 7. tAecasput of tkhadabdegaeth uthet Hrumich copeEEt ton dequaiata

transm ssion nethod for transmtting data via a transm ssion path, the

met hod cénpri §BAd- (a) a step of receiving a request for data; (b) a step
of setting a transm ssion node of the data to be transmtted via the
transmi ssi on path PAdsacéor thaceevpnd eperdtionrsedquenganssd ksimepath; (c)
a step of transmtting the data in the set transm ssion node via the
transm ssi on BEERUNEABY( BYCGess epeans skQ7? ngpads deduti hchaoeei b2
accordance with the data and the transn ssion node, and{qﬁgoqgiing based on
t he accounti n§”flodBEOBMS ALt 5RsHPS sFERPFREFRALT or SRR e ha¥t FigtaY

transm ssi on %ﬁrniggl fgrt%ransn$téingAdata, receiving termnals for
receiving the ara. aﬁa a trahshY $5Fon path for connecting the transm ssion

ter i nalgand the T Reebvingfer g103hE) of i UELNOL FOURLL 51 08) ¢ et eps o

designafing, in sald receiving term na ransm sSi on no e data to

be transm ttedckbankhBgt hABEALSShOnP] Bo4 IBLLEL 1 H%e iR SabKatg&NSHI SSiON
termnal, traffic in said transm ssion path: determ ning) in accordance

W th a detectagd Ha$dihl WBEtBEther r86&ivihd aDSHh H:54 DN 4G3 Ngot he desi gnat ed
transm ssion node is possible; and
display thereon for the user L.
In the third operation sequence, the accounting
15 process means 1404 reads the unit charge 12, then
calculates the current charge based on the unit charge
12 and the amount of the information Info 1 received up
to such timing, and sends such charge to the receiving
terminal 1403.
20 It is also possible to realize the accounting
process means 1402 by means of the CPU, memory, storage
device etc. provided in the transmission terminal 1401,
to realize the accounting process means 1404 by means
of the CPU, memory, storage device etc. provided in the
25 receiving terminal 1403, or to apply the accounting

process means of the first or third embodiment.

The networks utilizing the accounting process



changi ng, in accordance v~ith the determ nation result, the designate
transm ssion node to an executed transm ssion node for transnittindl
data in the transm ssion path; and accounting in accordance with the
executed transm ssion node. 9. A conputer readabl e medium storing a program
for performng a transm ssion nmethod in g,systemhaving a transm ssion
termnal far transmtting data, receiving termnals for receiving the data,
and a transm ssion path for 2 ~~~=~"1"~)3 - 68 connecting the

transm ssion termnal and the receiving term nals, the nethod conprising
the steps of: .0 I LNn:sapd. r L VI t ] gﬁgmg ion node
of the data tgggggtggh%ﬁ???gdléﬁgﬂetﬁéﬁ%ggns 'éé#%ﬁ?%ﬁﬁ%?aﬂg ectlﬁg% in
sai d transm ssic0 ey LEqL N pd,t 1,564 : rm ni ng,
in accordancea$d?ﬂgabggggéfi%ﬁgéégﬁ ?: éﬁ%t%eéégfﬂ%%fééF¥Eéﬁéﬁ%gfégn usi ng
the desi gnat edpbbafaBhesueN] IRy | BhP0SSEELLL i Rf b £hed sl NBland @&ECOr dance
with the determ nation result, the designated transm ssion node to an
execut ed tranghkespireBefBdententioANGDlltb8gekhbatiaéd im tie transm ssion
pat h; and accounting in accordance vJith the executed transm ssion node.
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A digital television 1612, connected to the ATM
network receives data therethrough and displays such
receilved data.
There are also shown a VCR 1613 receiving the
15 image data through the ATM network; a center station
1614 such as a CATV station for sending various
software data and image data to the ATM network; a
first router 1615 for connecting the ATM network to
another ATM network; and a second router 1616 for
20 connection with another local area network.
Also unrepresented ATM network switches are
provided between the ATM network and the equipment
connected thereto, such as the facsimile apparatus
1604, the printer 1605 and the color copying apparatus
25 1607. These equipment are provided, if necessary, with
the accounting process means as shown in the foregoing

first to third embodiments.



10@@ - * 109@& ()-'y 109@@& ()- 'tl 109%@@& ()-m 109%@& ()-'f 109%@& () -
10FGTZWO uV71 10" 10%& ()- 109%& () - 21 FCD
109& ()--10%& ()-s10%& ()- ' 10%& ()- 10@@ P! QR alg!!!!bC 10 3 Lo L5
10% & ()-S10% & ()-sL10% & ()-f10% & ()-' y10% & ()- 10< 10<

10<! "K'} """ " dEbC 10" SMLO% & () - 10% & ()-210% & ()-10% & ()-L

109 & ()-109% & () - " #E#r ####dEbC

10 #110% & ()-110% & ()-910% & ()-10% & ()-310% & ()-Sz10% & () - #6$| $u$$$%e
EbC

10 910% & () -~ 10% &, (o303 6hd) 5o d MR (s CAOREIA-SBO0 G a - 96 9995

:10% & () -, 81Q% &; £nzL610%0 & {9 -1 410% & {pa 9%+ 1% Sad i S& &4 &b &&&&X
V.1 10 9100 & 1 1B AT TEIboR Tre B IO &) e ohr ) IR () 10 &

'8 k' dE/ 18rQ3LAS&0 €6 (71531090 & )cadD %1 (Qerdl¥ &fation 1614
10% & ()-910% & ()-' (A(q((((dE:/ 10: 9L’

10% & () - %40% & pro#248806 ¥ith - t15d 08e o t 1Yot dgdesd Qidatis ) foyythr) ) ) dE: /
10: 92910% & ()-0s10% & ()-.10% & () -,
10% & () 5+10%A8b6iine 5t 0% 84 (Yhe ) dsd S dathiifial xl® 18idDms ()- 10 10
100 :10% & ()-,810% & ()-9610% & ()-14

request to the transmission center station 1614,

designating the digital television 1612 as the

destination of the image.

At first, in a first operation sequence [S1l], the

10 terminal 1609 sends a request for transmission to the
center station 1614, designating the requested image,
the transmission mode therefor and the digital
television 1612 as the destinétion. The accounting
process means fetches his request from the center

15 station 1614, which has received this request.

Then, in a second operation sequence [S2], the
center station 1614 transmits the image data to the
digital television 1612, which receives thus
transmitted data. In this sequence, the accounting

20 operation is executed as explained in the foregoing
fourth embodiment, whereby the charge to be paid by the
terminal 1609 (or the user thereof) to the center
station 1614 is derived.

Then, in a third operation sequence [S3], if the

25 terminal 1609 or the digital television 1612 wishes to

terminate the data reception in the course thereof, a

request for terminating the transmission is sent to the
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center station 1614 terminates the supply of the image
5 data. Detecting such termination, the accounting
process means terminates the accounting operation.

Then, in a fifth operation sequence [S5], the
center station 1614 informs the terminal 1609 of the
charge derived by the accounting process means.

10 In a sixth operation sequence [S6], the charge
payment is executed between the center station 1614 and
the terminal 1609. In case of bidirectional data
transfer, the accounting is similarly executed with the
inversion of the transmitting and receiving sides.

15 The present embodiment also includes the following
cases.

In case the accounting process means is not
provided in the center station 1614 but in the terminal
1609, in the first operation sequence [S1l], the

20 accounting process means fetches the request for
transmission from the terminal 1609.

Also at the start of image providing, a message
therefor is transmitted from the center station 1614 or
the digital television 1612 to the terminal 1609, and,

25 at the end of the image providing, a message therefor
is transmitted from the center station 1614 or the

digital television 1612 to the terminal 1609.
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MLO% & () - K6K%RKRK¢EdEB€?' the fifth operation sequence [S5] in this

embodiment is omitted.
In case the accounting process means is not
provided in the center station 1614 or the terminal
10 1609 but in the digital television 1612, in the first
operation sequence [S1], the accounting process means
fetches the request for transmission from the digital
television 1612.
The accounting operation is conducted as explained
15 in the foregoing fifth embodiment, and, in the fifth
operation sequence [S5] of the present embodiment, the
charge is informed from the digital television 1612 to
the center station 1614 and/or the terminal 1609.
Also the function in case the accounting process
20 means are provided at least in both the center station
1614 and the terminal 1609 will be apparent from the
sixth embodiment. It will thus be apparent that the
accounting on the data exchange can be achieved not
only between the center station and the digital
25 television but also among other terminals.
In the following there will be explained an eighth

embodiment of the present invention, with reference to
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101,/ 3" 109%(1&N)) 1803, 3180%vvang) a0po0n@niyaripn gatelliter BA05E <
$ 109 () -di < There are also shown ground stations 1811, 1812
for effecting information communication through the
10 communication satellite; information providers 1821,
1822 providing various multimedia information including
image and voice information through such communication
networks and receiving the charges therefor; and users
1831 to 1839 utilizing the information provided from
15 the information providers and paying the charges
therefor.
The B~-1ISDN network 1801, the CATV network 1802,
the LAN's 1803, 1804 and the communication satellite
1805 are mutually connected to enable mutual
20 (bidirectional) information exchange. The information
providers 1821, 1822 and the users 1831 to 1839 are
respectively connected to these communication networks.
The information providers 1821, 1822 are respectively
provided with the accounting process means as shown in
25 the foregoing first to third embodiments.

However, since the bidirectional communication is

possible, the information provider may become a user



| 1OUKKE' ()-d! [>< !lo%Ju&'()-d![&<() onbbbec) [ 9+4
'()-d& 010% & ()-!s10% & () - abnbbbcc rra

!1(1)?%233%(()2)/&' ()-a [023" (123%255( )- QOF10% & ()-!s#! 109%&' ()-!d#! 109& ()-! T£O%"&’ ’(“'93
- "dgH4 10! 23"1
958%8?()9510% 0& ()-s10% o0& ()-,:10% 0&:()-s' 10% o0& ()- 10

"d' d[ dddd, edEH4 |
ig! EJI&9'[10% o&'e( )-&10% 0& ()-10% 0& ()-&10% 0& ()-"!10% o0& ()-&10% o0& () -, eae
eeef OF dEH4 10! " #! 10% 0& ()-!10% 0& ()-&10% 0&' ()-&10% o0& ()-&
. N 0 f . . ] .
ié?%&ofo% ng %)&doi%fgﬁuo&&( %"faﬁ%%g/%i A R RBIE B ( §EOYI Atbod b&ELF- £9a.0% o

' hhhh s 109 OBV ( 10
o bed M bet o 0) - 9%@1{1 P C )g 5 %F%gﬁ)/%% ZpYEafdiboth 18 the0oam: () - 9GL0%
N?oc(%zv&l?;ms(l)olg}a\f/& () - |l|61thpjrf Vaeneor HGoaet 132 s303ekR (KR BBRES (183 Looam: ()
- |
1(1)3:\%&6 ) ngma?)a J-9|kc|>k?gt%&d(ﬁ)bcgg%me??Tznel%t%?\/%c?‘)mtmﬁ/&pr??<ft| | | mrdEb
~ 4109 280%\VRay) b&010eAVEP6FatddIBME édch Zequi t

%Ml?)@lgg;/& ()- nH@ mnmmmcg??&lo% o0& (3- & 1095 o0& (()n: 10M 10M
10M&: @ 0%v8 ( Pravédedo twene&e%/&w)ipmmnkmz@meﬁéwdﬂ% odt () -
"10% & ()-S!' Q "10%0x0& ()-S!'y 10%' & ()-s!y U .
10%08&' () sOlG%tsane)llm Eﬁtaa}rﬂs@zmb@mﬂmwr@nt{ F+ "10%/7& ()-s! F+ i
"10% ' & ()-sf) 10%8 % I'VL!'10% o0} o0& ()-!'[L!10%00& ()-3rrsssssslsrS40&&10%
0& () - ,y 10% o0& () - ﬁ &1 1%‘881 Oio‘e%e qurubﬁmbpdﬁm;@‘@&u@l bey/4

" ' ' 0 ' 110% o& 109 o&'
)13‘;”)00/&08()'éxaiaﬂa&da 848 OH SRS (el (e £ 02 0% (§ - 10% 0& (

% 0& m 0 0 0& 0% 0& () - &10% 0& () - 310% 0& () -
éolfooom&o%abdtf&FlO% o0& ﬁé %ﬁx%pd%‘ Sé%f‘&‘?ﬁ 3‘%% 3] 1%16/%\61&‘3%3 & F10% 0&
" (123%&38/51?)/(i ?f%%%’cs)gp‘(a) BT Tk % R AR 05 Y & 43738 03 - e@10% o
& ()-&s010% o0€hé) use 09894 fé uésts the :l.nformat:l.)org9 frn{lb();tzg? ()

10% o0& () - XPxxXxxxxx| yb@&& "~ &' 109&' ()-f' 10% & 10'o 10'o
% 0& pro97d6pt DE2 rh Y192 Hrdckt 3de3b @8 24( 'cHiMgek (9o 'the JO&- () -1V
12000/29(1)0/' (rjl?&llg%‘/;a & ()- 2+1%)‘)3/: &q() :&Lﬁ 10% & ()-fJ] || }&}}}}}W bCo! +§r 109%6&' (

)-10: 10: 10: 971 88% @-¢YrqDnd 086 &HQ -irdfdratiit rdvidothddedd } (~9~ ~~dEl b
CO|+I10%5&'() &10%& () -

In the following description, the transmission
path indicates the second LAN 1804, the B-ISDN network
1801, the CATV network 1802 and the first LAN 1803.

At first, in a first operation sequence [S1l], the
user 1839 sends a request for the image transmission,

20 to the information provider 1821 through the
transmission path.

Then, in a second operation sequence [S2], in
response to the request from the user 1839, the
provider 1821 provides the user 1839 with the MPEG

25 encoded image information through the transmission

path. 1In this operation, there is executed the

accounting operation as already explained in the fourth
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eans terminates the accolunting operation mentioned
10 above.

Then in a fifth operation sequence [S5], the
charge payment is executed. In case the user is
provided with the accounting process means is the
above-explained network, the function of the accounting

15 process means is conducted according to the fifth
embodiment. Also in case the provider and the user
have the accounting process means, the function is
conducted as in the sixth embodiment.

As will be apparent from the foregoing, the

20 accounting to other users or other providers is
similarly possible.

In the following there will be explained a ninth
embodiment of the present invention.

In the transmission of information (image

25 requesting signal, image information, accounting

information etc.) between a transmitting station and a

receiving station through a transmission path, there
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5 a third party pretending another receiving station;

3. Alteration of the charge-requesting information
by the receiving station, after the reception of the
information; and

4. Forgery of the receipt information by the

10 receiving station, without charge payment.

As a countermeasure for such illegal deed,
following cypher means may be combined with the
accounting process means as shown in the first to
eighth embodiments or the system utilizing the same.

15 In such case, in the configuration shown in Fig.
10, 12 or 14, the cypher means explained in the
following may be provided on the transmission terminal
and the receiving terminal.

It is also possible to assign encypher/decyphering

20 means to each hierarchic layer of the image data and to
include the operation time of such encypher/decyphering
means and the amount of image information processed by
the encypher/decyphering means in the charge
calculation.

25 In the following there will be explained a tenth
embodiment of the present invention. In contrast to

the foregoing embodiments in which the necessary frames



|1 [S109% ()-3 !'[S10% ()-3 $WIwe4[<rS40 1s'f 10% & ()-s!'ds'f 109 ()-s!n+
"100& ()-:1 + "109& ()-; +F}10% & () - 21 FER N
"10% - & ()-s%rS10!'s! 109%& ()-S,' 10% & ()-s' m0%n & ()- 10 10 .
10! d. 3" 10% () - & d. 3" 10%EE&! () - & s] V\WU3rSlO"VS)4" 10%\j\ & ()-![ 94" 10%\ o\ &
() 1V94"10% & ()- 1 Q10%\e\& ()- I 10%\ e\ & ()-

1 s11008\ & ()- SVE! rSA011 & 10964 () - S910%38 () - s' 109%4& ()- 1000 1000

1000! [ S) 4" 10%00& ()-!VS)4"10% \j\ & ()-! RFAEr S40! ! & 10" y10%4& () - &

10948 () - @ 10948 () - 10948 ()~ 10%&' ()- 10%& () - Fw, CdEr S40!!& 10°,

iS?”Ef‘if()%M?i?fﬁé%&éiﬁﬁ?%%%ﬁ@ép e (o d UL P Qs Gak e 4011 &
To6v10%4 () - EAhoRR FToB81095" 7T BIDARTY) - THA R 518 Vit () - xbco:

I & 1109&&f() (ué@f@&bﬁi 8@96@59(%he ﬁé%téé%?y frames, and the
10H : 1091&' () - y8810AH& ()-<p(dEbCO

1ILMLO% & () - 19&@&u6£1§%09@8céﬁd88ﬁéﬁﬁébédré&hg to thus decoded
10% & ()-Lf' 10% & () - (] 7ndEbCO! 1 & 1L

109&&f()5L9109&&mé$ LYIO% & ()-f10% & ()-L10% & ()-910% & ()-m dEDCO! I &
1'010% & ()-.10%0 & ()--f10% & ()-9%VL0% & () -s#10% & ()-!s10% & ()-.fBCDEdY
NCO!I'M & 1 10\ 10\ 10bn8e@iont Xy ()inf8i9%hReggnsaimbodiment, the
10% & ()- 410% & ()-L210% & ()-ET[ &JEYNCO! ! & 1 9910% & ()-Y

accounting process means 1s principally provided in the

receiving side. In the present embodiment, the MPEG

data decoding mode is defined as a mode 1 in case of

10 decoding the I-frame only, a mode 2 in case of decoding

the I- and P-frames, and a mode 3 in case of decoding

the I-, P- and B-frames.

The accounting means in the present embodiment is
substantially same as that in any of the foregoing

15 embodiments, but is adapted to:

1) manage the above-mentioned decoding modes
instead of the transmission modes; and

2) effect the accounting process by detecting the
decoding mode, by monitoring the decoding mode employed

20 by the user for decoding the MPEG data.

Also MPEG decoding means for decoding the MPEG
data with a designated decoding mode can be realized
with a known MPEG decoding device. The present
embodiment also includes a case where the accounting

25 means is provided at the transmission side.

In the following there will be explained an

eleventh embodiment of the present invention. In the
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2. Request for and reception of the information by
a third party pretending another receiving station;

10 3. Alteration of the charge-requesting information
by the receiving station, after the reception of the
information; and

4. Forgery of the receipt information by the
receiving station, without charge payment.

15 As a countermeasure for such illegal deed,
following cypher means may be combined with the
accounting process means as shown in the first to tenth
embodiments. In such case, in the configuration shown
in Fig. 12, 14 or 16, the cypher means explained in the

20 following may be provided in the transmission terminal
and the receiving terminal.

In the present embodiment, the MPEG data decoding
mode is defined as a mode 1 in case decoding the I-
frame only, a mode 2 in case of decoding the I- and P-
25 frames, and a mode 3 in case of decoding the I-, P- and

B-frames.

In particular the present embodiment, utilizing
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the mode 1, the transmitting side informs the user of
the key Ki or a decyphering key corresponding thereto.

In case the user wishes the mode 2, the
transmitting side informs the user of the keys Ki and
Kp or decyphering keys corresponding thereto.

In case the user wishes the mode 3, the
transmitting side informs the user of the keys Ki and
Kp and Kb, or decyphering keys corresponding thereto,
and then the encyphered MPEG data are transmitted. In
this operation, the transmitting side executes an
accounting process corresponding to the decyphering
keys informed to the user.

The present embodiment also includes a case in
which the amount of information subjected to the
decyphered operation, the number of encyphering or
decyphering operations, the operation time of the
encyphering or decyphering means etc. are reflected on
the charge.

Also in order to always inform only one key to the

user, for the user wishing the mode 1, the transmitting
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" 1098 () - S$+cjurer of the key Kl or a decyphering key corresponding
thereto. For the user wishing the mode 3, the
transmitting side encyphers the I-, P- and B-~frames

10 with a key K and informs the user of the key K or a
decyphering key corresponding thereto. Such operation
mode is also included in the present embodiment.

The cypher technology can be generally classified
into a common key cypher system and an open key cypher

15 system to be explained in the following.

In the common key cypher system, a same cypher Key
is secretly owned by the transmitter and the receiver
(also called secret key cypher system, symmetrical
cypher system etc.).

20 The common key cypher system can be classified
into a block cypher in which the encyphering is
executed with a same key for every block of characters
of a suitable length, and a stream cypher in which the
key is changed for every block of characters or for

25 every bit. In the above-mentioned block cypher, there

are known a mutation cypher in which the encyphering is

achieved by mutating the order of characters, and a
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In these cypher systems, a correspondence table
for mutation or replacement constitutes the cypher key.
5 In the stream cypher, there are known Visinel code
employing multiple tables, and Vernum code employing a
key used only once. (Details of these cypher systems
are described by Ikeno and Oyama, "Modern cypher
theory", Electronic Information Communication
10 Association, 1986, Chapters 2 and 4.)\
Among the block cypher systems, some systems of
which algorithms are already disclosed, such as DES
(Data Encryption Standard) or FEAL (Fast data
Encipherment Algorithm) are widely used as the
15 commercial cypher systems. (For details, see Tsujii,
Kasahara, "Cypher and information security", Shokodo,
1990, Chapter 2.)
The open key cypher system employs an encyphering
key and a decyphering key which are mutually different,
20 wherein the encyphering key is made open but the
decyphering key is kept secret. Such open key cypher
system is featured by:
1) As the encyphering key is different from the
decyphering key and can be made open, the delivery of
25 the key is made easy;
2) As the encyphering key of each user is made

open, each user is only required to keep the



10: 10: 10: &F:10% & ()- At dEbC! 1 'y110% & ()-

109% & ()-10% & ()-9' 10% & ()-9910% & ()-Y 10% & ()- :1 @EbC Fon 70
1°'y1110% & ()- 10% & ()-& 10% & ()-F10% & ()-f10% & ()-10% & () - @Z}I'Ed ERG
1" y1-910% & ()- +-10% & ()-S)10% & ()-s' 10% & () - 9010% & () - #

"10% & () - Ej BudEbC!

1°'y1S810% & ()-s6! 10% & ()-410% & ()-210% % ()-0S10% & ()-.10% & () - u&hC!
1" y1S109VE ()-S109%VE ()-: 109V& ()-9' 109V& ()- 10 10°

10" 3: 10%&'()-&\EdEbC! 1 y1109%& () - 10%\/&'()-10%/&'()-L-

LOSBE () - 10%0Ead)p /ﬁ/&sgyf@gE
1" y1! 109Vv& ()- 1 /.sv&() 109VE () 310%\/&() @ 109V& () - SMLOY%VE () - b: KAEbC!

17"y1, 1 10%E () - +1990Bhé e @& 088/Erda iz M HiHEHY M9t #n 109V () -1
xmbCl 1°'y1' 10% & ()- 10M 10M 10M

C910%VE () - CBLOLMBhE ) rdBA DR €9 -cARLAMEh (Yhrd 8] wEeY: tdatisniHtERNSE (Yhe
"10% -& ()-!1B "10%\e\& ()-'H "10%wWw& ()- Q "10%4
transmitted text is true and that the transmitted text
5 has not been altered. Such function is also called
digital signature, for which there have already
proposed various systems, such as RSA code, R code, W
code, MI code, MH code, GS code, CR code, M code, E
code, T code, S code, L code, GMY code, GMR code, 0SS
10 code and 0S code. (for details, see Ikeno, Oyama,
"Modern Cypher Theory", Electronic Information
Communication Association, 1986, Chapters 5 to 8.)
The foregoing embodiments, setting the frame of
the MPEG data according to the traffic of the
15 transmission path and calculating the charge for the
image according to the content of thus set frame, can
realize an accounting system exploiting the kind and
quality of the information and the service, thereby
be;ng adaptable to various information and services.
20 Also according to another feature, the accounting
process can be executed with a charge system in
consideration of the amount of image information, in
addition to the content of the transmitted frame.
Also according to sill another feature, the

25 accounting can be executed corresponding to the

hierarchic encoding technology.
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changing means for, in accordance with the
determination result, changing the designated transmission
mods to an executed transmission mode for transmitting the
data In the ftransmissiom path; and
accounting means for accounting in accordance with

the executed transmission mode.

2. A transmission system according to Claim 1, wherein
sald transmission path includes an ATM transmission path.

3. A transmission system having a transmission
terminal for transmitting data., receiving terminals for
recelving the data, and a transmission path for caonnecting
the transmission terminal and the receiving terminals,
comprising:

designating means which 1s provided in said
receiving terminal, for designating a transmission mode of
the data:

detecting means which is provided in said
transmission terminal, for detecting traffic in said
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said various frames include an I-frame, fr e and B-frame.
5. A data transmission method for transmitting data

via a transmission path, the method comprising:

(a) a step of recelving a request for data;

(b) a step of setting a transmission mode of the data
to be transmitted via the transmission path in accordance
with traffic on the transmission path;

(c) a step of transmitting the data in the set
transmission mode via the transmission path; and

(d) a step of setting an accounting mode in accordance
with the data and the transmission mode, and accounting based
on the accounting mode.

6. A data transmission method comprising:

(a) a step of receiving a request for data;

(b) a step of setting a transmission mode in accordance
with traffic on a transmission path;

(¢) a step of transmitting the data in the set
transmission mode: and

(d) a step of setting an accounting mode in accordance
with the data and the transmission mode, and accounting based
on the accounting mode,

wherein the transmission mode designates wvarious

frames of MPEG as transmission data.
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on the accounting mode.

8. A transmission method for a system having a
transmission terminal for transmitting data, receiving
terminals for recelving the data, and a transmission path for
connecting the transmission terminal and the receiving
terminals, the method comprising the steps of:

designating, in said receiving terminal,
transmission mode of the data to be transmitted via the
transmission path;

detecting, in said transmission terminal, traffic
in said transmission path:

determining. in accordance with a detection result,
whether or not a transmission using the designated
transmission mode is possible; and

changing, in accordance with the determination
result, the designated transmission mode to an executed
transmission mode for transmitting the data in the
transmission path; and

accounting in accordance with the executed
transmission mode.

9. A computer readable medium storing a program for
performing a transmission method in a system having a
transmission terminal for transmitting data, recelving

terminals for receiving the data, and a transmission path for



" #$UR' ()*+,-./0123456789: ;
<:>?@ABCDEFGHIJKLNNCPQRSTUVMXYZ[\]A_‘abcdefghijklnnopqrstuvmmyz{|}~2;
" #$UR' ()*+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

- 68 -

Ly 1003

f

connecting the transmission terminal and the receiving
terminals, the method comprising the steps of:

designating, in said receiving terminal, a
transmission mode of the data to be transmitted via the
transmission path;

detecting, in said transmission terminal, traffic
in said transmission path:

determining, in accordance with a detection result,
whether or not a transmission using the designated
transmission mode is possible; and

changing, in accordance with the determination
result., the designated transmission mode to an executed
transmission mode for transmitting the data in the
transmission path; and

accounting in accordance with the executed
transmission mode.



