;e3e  T6T T8SI 1 - 2 3 AUG 2002 *166166* | madg Transmni ssion Apparatus, | mage
Transm ssion System and Communi cation Apparatus *~z* 5 BACKGROUND OF THE
| NVENTI ON Field of the Invention The present invention relates to providing
10 15 20 information in a nultimedia network systemfor transmittipng AUG 2001
i nformati on such as dynanic i nage datal still image data, audio data,

conputer data, and the |like, and an i nage transm ssi on appar at i
transm ssion system and a comuni cati on apparatus used theref ﬂmmﬂgwx [M
Background Art In recent years, so-called information service i I'es
are growing along with the use of optical fiber networks in trunk 166166
conmuni cat i on networ ks, sprémdgef Ttahtmissieni Bpparayygsens, practical use
of satellite comruni cations, spread of |ocal area networks, ana 'Mm t
The information service indimags g5 ansouisdd oraiSiystene5 andnds  of M““mmmn\ NH“
usi ng the above-nentioned communi cati on networks, and charge users |Qo.
correspondence wi th the cont enfemaudigatipe dPp@pdbesmti on. In such
information service industries, it is inmportant to appropriately charge or
ask an account for the provided information. 2 3 AUG 2002 - 2 However,

t he conventional information service industries use a nonth-to-nonth
accounti iy sy BAGKGRRUII QB THE, INVENTIOQN e frequency as in the cable
tel evi sion syste r the sajellite broadcast system or an accounting
system f or co@#&é—%ﬁl—%ﬁﬂ%quency (or use tine) independentiy of
the kind or quality,of informtjon. SUMVA(I%\_(I (%;F THE 1| NVENTJ.ON The present

i nvention has been THHPIFETINSHEHRABh 26 AURE HFo R i"&hed probl ens,

and has as its, fjd bject to r.f.orm.accoyntin Ssd in
consi derati on 0 éc{%&ea%“énrﬂ Hhd d'guglﬁltmfrg(%’ra inrﬁl{(ﬁqroﬁak?isor#%%o%o ed. It is the

second obj ect éﬁaﬁgmi{gﬁﬁﬁ”gnfdgﬁggﬂdy]éﬂ&ﬂ“&?’ Ad linagld ga%h,agai nst

information transmtted/received I n an | mage transm ssi on system’ Accor di ng

to an enfodi mapti10f AGPIESENt dURMRNEAD, JdrgiRES dads Mahdl @heappar at us
conprising: (a) imge transm ssion destination designation neans for
receiving desilgnad, athdfarfnindde tyrainsmitRgon eppRiraus)pRa dinageanong a
plurality of destinations as a transm ssion destination of an inmage and
request to tr airsmsmitdsel anreges ttem,t leedd @s icgpmeatued caipamna Bppar@tusi nmegd
transm ssion neans for transmtting the inmage to the image reception

appar at us desitdwsed®my said i nage transm ssion destination designation
nmeans; and (c)_ accounting neans, for chargi ng a subject who designates said
i mge recepti i aid subject is different froma subject

wh i the i According t di ment t
o S Te Ll Y i Vesth | SoRrtuieh ARAR e ten BRFPARR og ot

east one of QnolRASHE AN Guhli? a1Bhg M Wi he Wbe dentghambion to be
fiber networks in trunk communication networks, spread
of cable television systems, practical use of satellite
communications, spread of local area networks, and the
20 like.

The information service industries provide various
kinds of information using the above-mentioned
communication networks, and charge users in
correspondence with the contents and volume of

25 information. In such information service industries,

it is important to appropriately charge or ask an

account for the provided information.



2 3 AUG 2002 - 3 According to still another enbodi nent, an information
transm ssion systema plurality of termnals and an i nformation provider,
conprising: (A) a first termnal conprising neans for receiving the 23 Ayg 2002
information fromsaid information provider, (B) a second term nal
conprising means for designating one-of said first termnal anong said
plurality of first termnals, and (C) said information provider conprising;
(a) nmeans for transmitting said information to the designated first
termnal, (b) means for charging a subject who designates said first
termnal, wherein said subject is different froma subject who receives the
i nformation. Accor giowgvied,SttiHd cureidili alodinRtima i ¢ty Sé &€ ording to
claim3 further conprising cipher neans for perform ng at | east one of

enci pher ment apduditdiiled uSiedRAMY R H-3o drdd th 2 dBin tahd GsPecddiansni tt ed.
According to still another enbodi nent) an apparatus conprising: (a) neans
for receivingiagdpdedieditly ardatid Nl Freq@eadyChsanid rage ¢sble be
outputted: (b) inage output nmeans for outputting an inmage to the
destination; ¢e)leiRansnl ey stlaar @rNadha $ajeaali teh® rdericies: ey skaestonat i on,
wherein said subject is different froma subject who inputs the inmage.
Accordi ng to ahi bkcanettien aystdmreEolr, camntiage onlynhiessis net hod
conprising: (a) imge transn ssion destination designation step of

recei vi ng desiEgaqtuieanyof oan usebittiimany indegpendecddlyl of dharkdnd emong a
plurality of destinations as a transm ssion destination of an inmge and
request to transkiityt pd imdgemadiome desi gnated apparatus; (b) inmage
transm ssion step of transmtting the inmage to the inage reception
apparatus designated by said i mage transm ssion destination designation
step; and (c) accounting step of charging a subject who designates said

i mage recepti E id subject is different froma subject
who receives the i e. 2 3 AUG 2002 - 4 According to still_apother
enbodi ment - a. st or 18 REGFERT sEBFTGOR BAfpAREr TSy PR ssaeERbLR &iF by a
conput er of arthemapevermsstiasdpropdesns), &hé pogrsamtesofprssi ogjedt)to nage
Lransm ssion $8ero0A LARURRL DAL ANLAURR o LAESIAdAGBRSINERLOMA 2T
arbitrary image reception app us anong a plurality of destinations as a
transm ssi on @a8st AHatlity of Hrfdmmagdoangreeddeds to transnit the inmage to
the designated appakabidstnébieddBdoY RS BESEhO LM tOfinke@REBht EHNY the
imge to the |na%e receptlgn gﬁparatus deS|gnated by said i mage

transmi ssi on ®EEVPRAt PBNLUESFHh A9 R98EBEFE IREPTRIt L9 ount i ng step of

chargi ng a sulfjrensmifibtedgsegattat ivniath image temepiisyiomppgsaens, wherein
said subject is difyf L fr syhbl o.kegel Vv i - BRI

DESCRI PTI ON of THEPSERE s Ry PRS0k 6 \iied s bv%g?]g an
accounti ng unif"agécéranaflsdliemarnartusnseuPHenGf (e iF@d8ent i nventi on;

Fig. 2 is a bliaghsdiagiom §0OM Mk ilde dRkH A LTSN tndnsAFo2C ¢RERE I8y
processing unit in tggggcgguntl ng unit of the first enbodi nent;
d

Fig. 3
shows a char g&%S36Pg y2q TS5 ARGIANT Tt 1T APPALALBALITR TR ;
Fig. 4 is a blpdelradi&ygr efh dhotinmgtidis asr angearsmiofican destduationy of an

processi ng unishdgs 3RaAEERHOLE N WansRGEOLAL Nnd Qe th® 1B AR gRRRdS ment Of
the present invention;
apparatus; (b) image transmission means for transmitting the
image to the image reception apparatus designated by said
image transmission destination designation means; and (c)
accounting means for charging a subject who designates said
image reception apparatus, wherein said subject is different
from a subject who receives the image.

According to another embodiment, an apparatus according
to claim 1 further comprising cipher means for performing at
least one of encipherment and digital signature for the
information to be transmitted.



2 3 AUG 2002 - 5 Fig. 5is a block diagram show ng anot her arrangenent of
the accounting processing unit in the accounting unit of the second

enbodi nent; Figs. 6A and 6H show accunul ated charge tables 5 used by3awo 2002
accounting unit according to the third enbodi nent of the present invention;
Figs. 7A and 7H are bl ock di agrans showi ng the arrangenents of accounting
processing units in accounting units of the third enbodinent; 10 Fig. 8 is
a bl ock diagram showi ng the overall arrangenent of an inmage transm ssion
system according to the fourth enbodi ment of the present invention; Fig. 9
Is a chart showi ng the operation sequence of the inmage transm ssion system
of the fourth 15 enbodinent; Fig. 10 is a bl ock diagram show ng the overal
arrangenent of an inmage transm ssion system according to the fifth

enbodi nent of AReopAERENnto | shiddt iawthergemiadinendt: clear Anfhomabigon he

operati on+$gaYRNEEi R Hfsddie 'fgﬁ%aﬂ@p%& SE Mg $t GRWOknthe Tifth
enbodi nent; Fig. 12 is ‘a bl ock diagram show ng the overall arrangenent of

an i mage PP§H§WP§§?%rP’§%’Edeerﬁ'a(S’@S‘PHP-ﬁbngo tAe am%%t’—’]ﬂeﬁﬁﬁ’ﬁ%’ﬁ%t of the
present i pemptrishng meads Ady 2@@2ivifg the. irfdrnatdoahdrbémssaid ng t he

operat! on s ARAURREFoR ptdRddIRIR )" 8"3ELERA Foritlad MoBhpt 61 26 Hdlns
for designating one of said first terminal among said
plurality of first terminals, and (C) said information
provider comprising; (a) means for transmitting said
information to the designated first terminal, (b) means for
charging a subject who designates said first terminal,
wherein said subject is different from a subject who receives
the information.

According to still another embodiment, a system
according to claim 3 further comprising cipher means for
performing at least one of encipherment and digital signature
for the information to be transmitted.

According to still another embodiment, an apparatus
comprising: (a) means for receiving and deciding a
destination to which an image is to be outputted; (b) image
output means for outputting an image to the destination; (c)
means for charging a subject who decides said destination,
wherein said subject is different from a subject who inputs
the image.

According to still another embodiment, an image
transmission method comprising: (a) image transmission
destination designation step of receiving designation of an
arbitrary image reception apparatus among a plurality of
destinations as a transmission destination of an image and
request to transmit the image to the designated apparatus;
(b) image transmission step of transmitting the image to the
image reception apparatus designated by said image
transmission destination designation step; and (c) accounting
step of charging a subject who designates said image
reception apparatus, wherein said subject is different from a
subject who receives the image.



Fig. 14 is a block diagram showi ng the entire 5 network according to the
sevent h enbodi nent of the present invention; Fig. 15 is a chart for
expl ai ning the accounting sequence in the systen1of the seventh enD@dAUgE
Fig. 16 is a diagramshow ng an exanple of the 10 concept of a nultinedia
network systemto which the present invention is applied; Fig. 17 is a
chart fox explaining the accounting sequance in a system according to the
ei ght h enbodi nent of the present invention; 15 Fig. 18 shows the general
format of hierarchically encoded data; Fig. 19 is a functional block

di agram showi ng an accounting unit according to the first enbodi nent of the
present invention; 20 Fig. 20 shows an exanple of a charge table used by
the accounting unit of the first enbodinent; Fig. 21 is a block. diagram
showi ng t he detmbéamhﬁmgamgenﬁﬂn ahother sandaditiend; , uai stofagdandgdingt

enbodi nent ; n L.agr howy unting
uni t accorﬁt% q%h §%§§%65¥§§£éﬁn€%tﬁé(§¥§§%t@3 th? Qﬁﬁenfﬁgﬁﬁpgﬂb 3 AUG
2002 Fig. 1@8913 stlaaxtﬂm@sJdmagwama@hobhmg)ndm‘a@elcampéusam angehemagst t he
aCCOU”t'”gtPQgémfésiéﬁf&%E%MH%tEHHOQégﬁﬁﬁatJﬂn9§te%46faﬂéc8f&iﬁﬁuﬂN exanpl es

of accunul
designation of an arbitrary image reception apparatus among a

plurality of destinations as a transmission destination of an
image and request to transmit the image to the designated
apparatus; (b) image transmission step of transmitting the
image to the image reception apparatus designated by said
image transmission destination designation step:; and (c)
accounting step of charging a subject who designates said
image reception apparatus, wherein said subject is different

from a subject who receives the image.

BRIEF DESCRIPTION QF THE DRAWINGS

Fig. 1 is a functional block diagram showing an
accounting unit according to the first embodiment of

the present invention;
Fig. 2 is a block diagram showing the arrangement
of an accounting processing unit in the accounting unit

of the first embodiment;

Fig. 3 shows a charge table used by the accounting
unit of the first embodiment;

Fig. 4 is a block diagram showing the arrangement
of an accounting processing unit in an accounting unit
according to the second embodiment of the present

invention;



5 charge tabl es used by an accounting unit according to the third

enbodi nent of the present invention; Fig. 25 is a bl ock diagram show ng the
arrangenent of principal part of an imge transm ssion system accorQiyjngU[;mZ
the fourth enbodi nent of the present 1Q invention; Fig. 26 is a chart for
expl ai ning the operation of the inmage transm ssion systemof the fourth
enbodi nent; Fig. 27 is a block diagram show ng the arrangenent of principal
part of an imge transm ssion system 15 according to the fifth enbodi nent

of the present invention; Fig. 28 is a chart for explaining the operation

of the imge transp&ggignigygtggbgﬂ gpg%;%%tghggygggﬁgg£hefig. 29 is a

bl ock di agram show ng t he arrangenent princi part of an inmage

transm ssion gyshaRLAGAHY! BiENGnkOathbustxhy SPBLELEERE Ghithenptreent
invention; Fig. 307is a chart for explaining the operation of the inmge

transm ssion ﬁﬁébﬁﬂhQBthﬁi%i6Ehtﬁ€b§Qéﬁﬁ&tém@édfﬁéntﬁl is a block diagram
showi ng the first enbodi nent of the present invention; 2 3 AUG 2002 Fig.

32 is a view show pggkheshonnat 68f sREw agesUnt 1 AfedatBabgectabbas in Fig.
31; Fig. 33 is a view showing the storage format of an accunul ated anount

storage gevi casghomp bA Et@ourting Thit SdcoBdingi 6gr e sbhikag t he
arrangenent of the accounting device shown in Fig. 31;
embodiment of the present invention;

Figs. 7A and 7B are block diagrams showing the
arrangements of accounting processing units in
accounting units of the third embodiment;

10 Fig. 8 is a block diagram showing the overall
arrangement of an image transmission system according
to the fourth embodiment of the present invention;

Fig. 9 is a chart showing the operation sequence
of the image transmission system of the fourth

15 embodiment;

Fig. 10 is a block diagram showing the overall
arrangement of an image transmission system according
to the fifth embodiment of the present invention;

Fig. 11 is a chart showing the operation sequence

20 of the image transmission system of the fifth
embodiment;

Fig. 12 is a block diagram showing the overall

arrangement of an image transmission system according

to the sixth embodiment of the present invention;



Fig. 35 is a block diagram show ng the second enbodi ment of the present
invention; and Fig. 36 is a sequence chart show ng the operation 10 of the
system DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The pref erd £AU6 2002
enbodi mrents of an i mge transnission_s¥§pen1according to the present
invention will be 15 described below with reference to the acconpanyi ng
drawi ngs. In the enbodi nents to be described hereinafter, the present
invention is applied to an accounting unit which can charge a user for an

i mage in correspondence 20 with the resolution (layer) to cope with

hi erarchical encodigg.in3aQd %a%%akkaﬁﬁghéﬁbo@hEY6EEHbEEBB EBglusRAkLEs
hierarchically encoded inage information via a transmssion line. In

particul ar, the frhesStimigRodim®inivshbnepsebn 32 #Aea8¢Q¥Ating unit used in
a charge systemthat sets uniformchargeS in units of |ayers (resol utions)
of informati oemboddmenAYG 2002 - 9 The second enbodi ment will explain an
accounting unit used in a charge systemthat takes into consideration the
i nformati on vol unerFag.wald ias at beckayaiagramsehowingsihaef enhbieemati on. 5
The third enbodi ment will explain an accounting unit used when accounts are
settled &t preeewerk aedokidimg nberthal sevantheembodiment eécthd
enbodi nents. The fourth enbodi nent will explain a case wherein
present invention;
Fig. 15 is a chart for explaining the accounting
sequence in the system of the seventh embodiment;
Fig. 16 is a diagram showing an example of the
10 concept of a multimedia network system to which the
present invention is applied;
Fig. 17 is a chart for explaining the accounting
sequence in a system according to the eighth embodiment
of the present invention;
15 Fig. 18 shows the general format of hierarchically
encoded data;
Fig. 19 is a functional block diagram showing an
accounting unit according to the first embodiment of
the present invention;
20 Fig. 20 shows an example of a charge table used by
the accounting unit of the first embodiment;
Fig. 21 is a block diagram showing the detailed
arrangement of the accounting unit of the first
embodiment;
25 Fig. 22 is a functional block diagram showing an

accounting unit according to the second embodiment of

the present invention;



t he i mage provider side has one of the accounting units 10 described in the
first to third enbodi nents. The fifth enbodinent wll explain a case
wherein the i nage receiver side has one of the accounting units dest 8 iAved002
inthe first to third enbodi nents. The sixth enbodi nent will explain a case
wherein 15 both the i mage provider and receiver sides have correspondi ng
ones of the accounting units described in the first to third enbodi nents.
The seventh enbodi ment will explain a case wherein the accounting units
described in the first to sixth 20 enbodi nents are applied to

conmmuni cati ons bet pegn eguiipnBnbioerRNaEehLEmt Shawingathareéataciedr k. The

ei ght h enbodi nent will explain a case wherein the accounting units

descri bed i n aheahgesentoosi xh8 esbodhtengsuaie appthedsécomdnmuni cati ons
bet ween 25 equi pnents connected to a wi de area network. The ninth

enbodi nent wi embedphant;a case wherein a cipher unit is conbined with one
of the accounting 2 3 AUG 2002 - 10 wunits described in the fourth to

ei ght h enbodi nent sFigsas2#d pndt 24B showr essmphes rofn decunmuiappdd or
altered, and to performfair accounting processing. The first enbodi nent of
an i magedtr anchizgeotiablegsusadabyorni agceuntheg purtemceerEing ofPwi | | be
descri bed below wth reference to the acconpanying drawi ngs. In this

enbodi ment, theepFRiEAt eMRoeHTeBh PE PRI PEESERT r PAYERELAN accounting unit

used in a charge
9 Fig. 25 is a block diagram showing the arrangement

of principal part of an image transmission system
according to the fourth embodiment of the present
10 invention;
Fig. 26 is a chart for explaining the operation of
the image transmission system of the fourth embodiment;
Fig. 27 is a block diagram showing the arrangement
of principal part of an image transmission system
15 according to the fifth embodiment of the present
invention;
Fig. 28 is a chart for explaining the operation of
the image transmission system of the fifth embodiment;
Fig. 29 is a block diagram showing the arrangement
20 of principal part of an image transmission system
according to the sixth embodiment of the present
invention;
Fig. 30 is a chart for explaining the operation of
the image transmission system of the sixth embodiment:;
25 Fig. 31 is a block diagram showing the first

embodiment of the present invention;



10 systemthat sets charges in correspondence with the respective
resolutions (layers) in units of imges to cope wth hierarchical ggéﬂmqﬁm
in an inmage transm ssion systemfor transmtting hierarchically enc

image information via a transmission Idne. 15 First, hierarchical encoding
will be briefly described bel ow. Hi erarchical encoding is known as an
encodi ng net hod which can efficiently cope with i mage processing
apparatuses with different resolutions upon encoding i mage i nformation, and
is suitable for 20 retrieving desired i mages froman i mage data base. In
the follow ng descFigti 88, ia rediewdshougegt hbe¢ formt yof epresents the
overall image is encoded, and subsequently, difference information used for
enl ar gi ng t heareduo&dngndgsai hasar ahpenehbobiéd: 2bi As a result, scal able
encodi ng using different resolutions can be realized to sone extent. For
exanpl e, a reducedFifag@3uifhaaviful shawiber the praErge formah of @002 -

7 1 may be displayed on a nonitor, and a detailed inage wth_a |arge
nunber of pi xBFSUNELA§eAuRMOPREOPRATRER ABYIGR 5P?WRE&P E%% 3% shows the
general format of hierarchically, 5 encoded data,, Referri to Fig. 18, a
field "héad of ima§a9- |ﬁélﬁﬂe§ élﬁﬁﬁﬁ@rspﬂHFE%tFﬂﬁ R dﬁgof a piece

of image |nforFat|on as_a_whq f$eld “he der % _frame 1" includes a bit
pattern indic& Fn@cFRBHBéBPnHFﬁbcﬁfS PYEReiR, é%d field "frame 1" includes

10 informati on of %ager3% Q?tgl EQCQV a§?gﬁnghgméééfﬁﬁéq$% dgd by

reduci ng an orlglnaf i mage Sizeée r of frane

2" 1ncludes a.phLapPRELLE B! @Hécal—éganfehfnb&ﬂtmngam frame 2, and a field

"frame
Fig. 36 is a sequence chart showing the operation

10 of the system.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of an image transmission

system according to the present invention will be
15 described below with reference to the accompanying
drawings.

In the embodiments to be described hereinafter,
the present invention is applied to an accounting unit
which can charge a user for an image in correspondence

20 with the resolution (layer) to cope with hierarchical
encoding in an image transmission system that transmits
hierarchically encoded image information via a
transmission line.

In particular, the first embodiment will explain

25 an accounting unit used in a charge system that sets
uniform charges in units of layers (resolutions) of

information.



15 2" includes information of

enl arges an image of layer 1 or increases its resolution. Simlarly
field "header of frame n" includes a bit pattern indicating the beg

of franme n,
di fference
resol ution.

and a 20 field "frame n"_igcludes information of |ayer
information that enlarges an inmage of |layer n-1 or incre
As a typical encoding nethod, a JPEG hierarchical encod

| ayer 2 as difference information that

2 00

n as
ases its
i ng

met hod is used. As for the JPEG please refer 25 to ISO | EC 10918-1, 10918
or ITUT T.81, T.83. Such encoding techniques are popularly used in a

mul ti medi a

net wor kyne 2eBoAWRrO9%i merne wfiﬂ-eipiéﬁéiJd”H&édUﬁﬁiﬂH(3

ck

di agram showi ng the arrangenent of an accounting unit of this enbodi nent.

Referring to fhoe dsedNih "BOEHLIFGHSEY SEeRNI8Y St €M Grpdo t hi s embodi ment
conprises an accounting unit 100, 5 which includes an accounting processing

unit 101 whi choheli8destobni BREELALGARELESHh OFol BfdIesd waflla disedhe

transmtted/received in the inage transm ssion system and acquires
accounting i nfeyeBE i Oheéd DIt D05t PrageinfbimdOomr notifies the storage unit
102 of such 10 information. The storage unit 102 stores charge info
and use $nfor mat i onhé otherd eémibe@iindot byi X heegeloimtamgquaodsisigng uni t
101. The imge transm ssion system 110 of this enbodinent is consti

a network,

amngni® veedi whads acciunpss canusetrsled aceipmadsteymiimest s,

rmati on

tuted by

nonitors, and the |ike, which are connected to the network via lines or by

radi o. Fig.

10

15

20

25

timewsnberexbapie the of thsk gend sgpeond gmkpdiments.

The fourth embodiment will explain a case wherein

the image provider side has one of the accounting units

described in the first to third embodiments.

The fifth embodiment will explain a case wherein

the image receiver side has one of the accounting units

described in the first to third embodiments.
The sixth embodiment will explain a case wherein

both the image provider and receiver sides have

corresponding ones of the accounting units described in

the first to third embodiments.

The seventh embodiment will explain a case wherein

the accounting units described in the first to sixth
embodiments are applied to communications between
equipments connected to a local area network.

The eighth embodiment will explain a case wherein
the accounting units described in the first to sixth
embodiments are applied to communications between

equipments connected to a wide area network.

The ninth embodiment will explain a case wherein a

cipher unit is combined with one of the accounting



in the storage unit 102. In the charge table shown in 20 Fig. 3, for

exanple, information Info 1 incurs charge 11 when it is provided at 73 AU
resolution 1, incurs charge 12 when it is provided at resolution 2,.7". &sz
operation for perform ng accounting prfﬁe§sing in a charge systemthat sets
charges in units of 25 resolutions by e accounting unit of this

enbodi nent will be described below. In the foll ow ng description, a case
will be exenplified wherein a user (or a 2 3 AUG 2002 - 13 termnal used
by the user) requests a provider to transmt inmage Info 1 at resolution 3.

In the first gperaldon sisps LRe:ac UG DGR Mt imchAL fef ches

I nformation t reques to transmt 1 nmage at resolution 3 by

ToNi 0TI NG MBS Aot s AU LA LAY S dl) ddithd MRlihed Als kRl Syt em

or receiving a nessage fromt | mage transm ssion system In the second

operation stegngtfi® FCLeth i A A UARSSHIN HrBUds skl r eads out charge 13
for providing image ITnfo 1 at resolution fromthe charge table (Fig. 3)

stored in the storgge ti¥dt Idbodinde ddhidrdl oRRJAtirdhsali®Ridohe accounting
processing unit 101 outputs charge 13 to the inmage 15 transm ssion system

Fig. 2 is a bipstedi agicrashodtideridangamiintifon hd laceeaunt i ng
processing unit. Referring to Fig. 2, a CPU 201 processes input data from
an 1/0 interfacscZ{iPedrske Donesitie scafwmands to tde edempalinying

drawings.

In this embodiment, the present invention is
applied to realize an accounting unit used in a charge

10 system that sets charges in correspondence with the
respective resolutions (layers) in units of images to
cope with hierarchical encoding in an image
transmission system for transmitting hierarchically
encoded image information via a transmission line.

15 First, hierarchical encoding will be briefly
described below. Hierarchical encoding is known as an
encoding method which can efficiently cope with image
processing apparatuses with different resolutions upon
encoding image information, and is suitable for

20 retrieving desired images from an image data base.

In the following description, a reduced image that
roughly represents the overall image is encoded, and
subsequently, difference information used for enlarging
the reduced image in turn is encoded.

25 As a result, scalable encoding using different

resolutions can be realized to some extent. For

example, a reduced image with a small number of pixels



20 apparatus in accordance with a programstored in a ROM 204 or a RAM 203.
The 1/0 interface 202 is used for exchanging information with the inmage
transm ssion systemand for inputting/outputting data to/fromthe st&gdﬁﬁzmz
unit. 25 The RAM 203 is used as a tegpP{ra[y menory of the CPU 201, and
stores a program 2 3 AUG 2002 - 14 “The ROM 204 stores a programto be
executed by the CPU 201. Wien a programis | oaded froma device outside the
accounting unit or the RAM 203 stores a program the ROM 204 may be

omtted. 5 The CPU 201 to the ROM 204 exchange data via a bus 205. Note

that th t it | b i it i h
a e stor g%wld%lvsl]%f&p&?g arli?tetgrr yar%@?héataslﬂcf‘%afb"e‘“ ce such as

a magnetic stor an optic ‘age devi ce, a sem conduct or

el ement, of theolikeadd. Tignsacand auodl Enofede pRseRcidwent | on
elo i i
&

wi |l be described with reference to the acconpanying drawi ngs. In
this enmbodi mepdy Bdepiesent invention is applied to realize an accounting
unit for a charge 15 systemthat sets charges per unit information volunme

in correspondence N\ig{]h thesHespagid Werdasl Wdons: (dAYaleaddhigallls, of

i mges to cope with hierarchical encoding, and obtains the charge on the
basi s ofs t he emtddedaigea ankd e dipromtiian Vvid ure fifelal t'fregesinidft ed | mage
in an 20 inmage transm ssion systemfor transmtting hierarchically encoded
i mage i nf or natmagye Viinal uden sarissader lHimil calaitre tihet Hdgeirarimangeghent of the
accounting processing unit of this enbodinent is the sane as that 25 shown
in Fig. 1. Arpipes atf dimagde tinef caowsouimni rap iniwhagfe + hids faredadi "headefror
perform ng accounting processing in a 2 3 AUG 2002 - 15 charge system
that sets cha@febrame Lhiinghidase it \RATRREY dmdicatdmgedhe n
correspondence with the respective resol utiaons, and cal cul ates the charge

by mul tiplyi RPIMNIMT CTHHIRE vi ¢ P& T hetitiTe o urtd B usies,

t itted i ill b | ai ned | ow. the fol.l ow .d i ption,
cace wiid “he TRATENT o Sl o i ied duhengodieeh 4 PR ser)
odest S P dlSled Gof SN dng BBl fYshah Unddtd Yo'l Shatasche 111!

r
operation step, € accou
size.

A field "header of frame 2" includes a bit pattern
indicating the beginning of frame 2, and a field "frame
15 2" includes information of layer 2 as difference
information that enlarges an image of layer 1 or
increases its resolution.
Similarly, a field "header of frame n" includes a
bit pattern indicating the beginning of frame n, and a
20 field "frame n" includes information of layer n as
difference information that enlarges an image of layer
n-1 or increases its resolution.
As a typical encoding method, a JPEG hierarchical
encoding method is used. As for the JPEG, please refer
25 to ISO/IEC 10918-1, 10918 or ITU-T T.81, T.83. Such
encoding techniques are popularly used in a multimedia

network.



10 processing unit of this enbodi nent fetches information that requests to
transmt image Info 1 at resolution 3 by nonitoring nessages
transmtted/received in the i mage transm ssion system or receiving d 3 AUG 2002
message fromthe image transmission s em 15 In the second operation

step, the accounting processing unit reads out unit charge 13 as a charge
per unit information volune for providing inmage Info 1 at resolution 3 from
the charge table (Fig. 3) stored in the storage unit. 20 In the third
operation step, the accounting processing unit neasures the information

vol ume of imege |nfgdl whiseh d $uhRItIGNEN2BIBEK! 89 agkBnt BRcHIHE! Bhgper ation
step, upon conpletion of transm ssion of 1mage Infd 1, the acCounting

processing 25 giddngialat 4 he akdorhtifBoenkirf 8£1tWRkCBmbeakAELAS.
transmitted to User L by the sane nethod™as in the first operation step.

2 3 AUG 2002 -relferr3hpadienig.y1,i ant haabef thapeRiakion siepemt he0
accounting processing unit calculates the charge on the basis of unit

charge 13 and dfhe-hirasinbed imehdr edmped seel At ackobAtihg anxthioperati on
step, the accounting processing unit notifies the inmage transm ssion system
of the clarge walauliatcdoides talme abicbuhtdper arboesstieg. uhhtt D3 vhseh t he
operations in the fifth and sixth operation steps may be perfornmed at an
arbitrary ti mierchesd@n dgageadaansanssioni srguasyl afeaofisehe
above-nentioned operations. Al so, when an arrangenent shown in Fig. 4 is to
be adopted, a ISR e/ aecedver ﬂnaﬁh?hémégévgr§9§ﬁéﬁﬁ@ﬁatSE&F%BLates t he
charge by sinply multiplying the unit charge with the information 15 vol une
may be used. BN FBMHGRS FFcoRaTHPg dPfORBAZLPR FEAMapr SRGERBRAL UBEtt he

accounting pr ssing unit. of this enbodinent. A CPU 501 in Fig. 4

processes inpﬁ&ﬁﬁéFé%PFdﬁ¥§ﬁ it FHPEPFSCBn562193d°gLﬁEFQtes commands to an

20 externa aggﬁ%g%%&f n accordance with a programstored in a ROM 504 or a
1 .

RAM 503} he | 7ace 502 is used for exchanging information with a

communi cat | on_ par { age ftciled WRIE §paNSHLE8LORNEYSECThobrhfk SR04 TEN!

and 25 inputting/outputting data to/fromthe storage unit. The 503 is
used as a tenpRALY iRt o8f tbhBeCREralleaad ByOERE BcBHRHLAAY 2 3 AK

2002 - 17 The ROM 504 stores a programto be executed by the
processing unit 101. The image transmission system 110
of this embodiment is constituted by a network, and

15 terminals such as computers, receivers, printers,
monitors, and the like, which are connected to the
network via lines or by radio.

Fig. 3 shows an example of a charge table stored
in the storage unit 102. In the charge table shown in

20 Fig. 3, for example, information Info 1 incurs charge
11 when it is provided at resolution 1, incurs charge
12 when it is provided at resolution 2,....

An operation for performing accounting processing
in a charge system that sets charges in units of

25 resolutions by the accounting unit of this embodiment

will be described below. In the following description,

a case will be exemplified wherein a user (or a



CPU 501. When a programis | oaded froma device outside the accounting unit
or the RAM 503 stores a program the ROM 504 may be omtted. 5 The CPU 501
to the ROM 504 exchange data via a bus 505. A neasuring instrument 3&@ bf
used for neasuring the volume of image. i,nformation transmtted/recei AUG 0z
the image transm ssion system and conprises, e.g., a 10 counter. In the
arrangenent shown in Fig. 4, for exanple, a charge calculation or the |ike
is perforned by the CPU 501, and the operation step and the charge

cal cul ation nethod therefor are stored in the RAM 503 or the ROM 15 504.

The Tetching aRamAldn Wled fify MRS NLAARACCOHYIgINId, charge

notification, accesses to the storage unit,” and the e are nmade via the

I/Ointerface t33hsmaRd iifiRev AlAHE 100 d 1RES 1R i on transmitted in the
i mge transm ssion systemi1s 20 neasured by the neasuring instrunment 506.

Wien the communi catirORHd M st BR8N BREACR Y ddeuntfigiymation vol une,
and the charge is cal cul ated based on the unit charge and thé neasured

time, the CPUh@kesayneiindtnimeagerenest $nrakthalth®nRas irdgudltinst runent
506 may be omitted. The accounting processing unit of this enbodi nent may

have an &rrangengmansidwn imagei gntb. 1Aatl £8solutien 32by AURiZER2ngnterface
701 shown in Fig. 5 fetches an i mage request signal transmtted/received in
t he i nage tramesissgiesn tepsisgrittedddecetved tni thehdmgeef teanshesehange
table (Fig. 3) by accessing the storage unit, inputs the 5 readout charge
to a nmultipli SYSrem ozndegetiying ehweshaggefranctheat ddage the nultiplier

702 to the image transm ssion system The nultiplier 702 cal cul ates the
pr oduct of th@ransm1551on systen.

In the second operation step, the accounting
10 processing unit 101 reads out charge 13 for providing
image Info 1 at resolution 3 from the charge table
(Fig. 3) stored in the storage unit 102.
In the third operation step, the accounting

processing unit 101 outputs charge 13 to the image

15 transmission system.

Fig. 2 is a block diagram showing the arrangement
of the accounting processing unit. Referring to
Fig. 2, a CPU 201 processes input data from an I/0
interface 202 and generates commands to an external

20 apparatus in accordance with a program stored in a ROM
204 or a RAM 203.

The I/0 interface 202 is used for exchanging
information with the image transmission system and for
inputting/outputting data to/from the storage unit.

25 The RAM 203 is used as a temporary memory of the CPU

201, and stores a program.



unit charge of an image input fromthe I/0 interface 10 701 and the

i nformati on vol une neasured by a nmeasuring instrunent 703, and outputs the
val ue (product) as the charge to the I/Ointerface 701. The neasuriQ% AUG 2002
instrunent 703 neasures the volunme of .jjmge information
transmtted/received in the image 15 transm ssion system and conpri ses,
e.g., a counter, timer, or the like. In the arrangenent shown in Fig. 5,

for exanple, a charge calculation is perforned by the nultiplier 702, and
the fetching operation of the nessage corresponding 20 to a user's inmage

request and char getrnet RbMcabl08tatr&s "derdgLarh heo 1O enéeutedeby Odhe The
vol unme of inmage information transmtted in the imge transm ssion systemis

measured by tbepuneasuri whehnat progtdam 70S. 1doded t hedmt dedeviamgenent shown
in 25 Fig. 5 is used when the product of the unit charge and the
i nformati on voltakdesthbal sotatetiag enthasxyethe RAM 206 dthPes 49 The
arrangenent that realizes the accounting processing unit of this enbodi nent
is not |imtedrogréhpstheeBoMi Bed mdmviee dmiteednple, the nmultiplier 702 in
Fig. 5 may be replaced by an arbitrary conbination 5 of a nultiplier,
di vi der ,5adder, suBbea€Per20hntottke | k¢, 20k Exchange it NGl dradessi ng
unit as a whole may be constituted as a single device. The third enbodi ment
of the presenOPnveNeFenthpt| the $Ergdatnbel e Fam Pereehtzed ¥ he
acconpanyi ng 10,dramﬁngs. ] .
using a storage device such as a magnetic storage
device, an optical storage device, a semiconductor
element, or the like.
10 The second embodiment of the present invention
will be described below with reference to the
accompanying drawings.
In this embodiment, the present invention is
applied to realize an accounting unit for a charge
15 system that sets charges per unit information volume in
correspondence with the respective resolutions (layers)
in units of images to cope with hierarchical encoding,
and obtains the charge on the basis of the unit charge
and the information volume of a transmitted image in an
20 image transmission system for transmitting
hierarchically encoded image information via a
transmission line.
Note that the arrangement of the accounting
processing unit of this embodiment is the same as that
25 shown in Fig. 1.

An operation of the accounting unit of this

embodiment for performing accounting processing in a



In this enbodi nent, the present invention is applied to allow a user to
settle accounts at predetermned tine intervals by cal culating an

accurul ated charge in the first and second enbodi nents 15 descri bed above.
Note that the arrangement of the accounting unit of this enbodi nent? § AUald
substantially the same as that shown iR Fig. 1. Figs. 6A and 6B show
exanpl es of accunul ated 20 anount tables stored in the storage unit of this
enbodi ment. For exanple, Fig. 6A shows an accunul ated anount tabl e used
when the accounting unit is arranged in a termnal on the inage provider

side, and exeiplidd &5 ARSI PRINGeEpede U iQf 1HIRTMmatAl?5 | Mages
provided to User "/Ais not paid yet, only Charge B of those for inages

provided to Ugflund (¥ dtRirgetdl in corredpdnfdacdOdd th ke Al so, for

exanple, Fig. 6B shows an accunmul ated anmount table used when the accounting

unit is arranRgagdddtidd Helddtiehd handsa1zudatedndnex @fRldgd &y a case
wherein only Charge A of those for inages provided fromb5 provider Ais not

paid yet, onmu@iglgany ahd ese cWargemgasnprae dedoirimaipnoviodemeH i s not
paid yet,.... A sequence for calculating the accunul ated anount of charges
each calscul atofd dayechsoi titdesl umalgec vdlde beneéxphe inedobediowon ol cine by t he
accounting unit of this 10 enbodinent will be described below. In the

fol | owi ng desolilpmiiorg descas@biion, lbe casenpiiillli b¢ erempildfdedr L (user or a
user's termnal) requests provider Ato transmt image Info 1 at resol ution
3. In the fi whergisr & userst(@ tegndnadcoged By IhepuseddsireGuesits Ret ches

information that requests to = . .
provider to transmit image Info 1 at resolution 3.

In the first operation step, the accounting

10 processing unit of this embodiment fetches information
that requests to transmit image Info 1 at resolution 3
by monitoring messages transmitted/received in the
image transmission system or receiving a message from
the image transmission system.

15 In the second operation step, the accounting
processing unit reads out unit charge 13 as a charge
per unit information volume for providing image Info 1
at resolution 3 from the charge table (Fig. 3) stored
in the storage unit.

20 In the third operation step, the accounting
processing unit measures the information volume of
image Info 1 which is being transmitted.

In the fourth operation step, upon completion of
transmission of image Info 1, the accounting processing

25 unit detects the end of image Info 1 which is being
transmitted to User L by the same method as in the

first operation step.



transmt inmage Info 1 at resolution 3 by nonitoring nessages
transmtted/received in the inage transm ssion systemor receiving a
message fromthe image transm ssion system 20 In the second operatipgnpyg 2002
step, the accounting processing unit reads out unit charge 13 as a charge
per unit information volune for proVi&#ﬁg'inage Info 1 at resolution 3 from
a charge table (Fig. 3) stored in the storage unit. 25 In the third
operation step, the accounting processing unit neasures the information

vol une of image Info 1 which is being transmtted. ? 3 AUG 2002 - 21 In

the fourth oper atié’ﬁ‘béé&@ent'ii)f,” fﬁ%gtf%ﬁfo&}% .rgéséﬁh’gfagémge Info 1,

t he accounting processing un detects the en I mage which is

bei ng transmi Sééguﬁei}}&:;{)réc@é’si@ SHE ABINPG S 1dhd Mhardd Tt QReration

step. In the fifth operation step, the accounting processing unit

cal cul ates thgagharge @fithendagd s1Pfaniidhe hte by antkdatRasur ed
information volune. In the sixth operation step, the accounting 10

processi ng unydline] fies the i mage transm ssion systemof the charge. In
the seventh operation step, the accounting processing unit reads out the

accurmul & ed char geIofthisesiktlf ddpgranidierstp,f e akcrsitidgt ed charge
table 15 stored in the storage unit or managed by the inmage transm ssion
system I|n therecepgingpenit imotisfops thHe ixageuddangnprsstiess isyg tem t

cal cul ates the sum of the readout accunul ated charge and the charge of the
new y provi de®f 2the rekpres cakrewlatadimn dthed filfahgepenatilon siteph operation

step, the accounting processing unit updates the accunul ated charge for
User In this case, the operations in the fifth and sixth

operation steps may be performed at an arbitrary timing
10 during image transmission in place of the

above-mentioned operations. Also, when an arrangement

shown in Fig. 4 is to be adopted, a charge system other

than the above system that calculates the charge by

simply multiplying the unit charge with the information
15 volume may be used.

Fig. 4 shows an example of the detailed
arrangement of the accounting processing unit of this
embodiment. A CPU 501 in Fig. 4 processes input data
from an I/0 interface 502 and generates commands to an

20 external apparatus in accordance with a program stored
in a ROM 504 or a RAM 503.

The I/0 interface 502 is used for exchanging
information with a communication partner in the image
transmission system of this embodiment, and

25 inputting/outputting data to/from the storage unit.

The RAM 503 is used as a temporary memory of the

CPU 501, and stores a program.



L (or provider A) recorded on the accunmul ated charge table (Fig. 6A or 6H)
with the accunul ated charge 25 calculated in the eighth operation step. In
t he above-nenti oned operati on exanple, the charge is 2 3 AUG 2002%3 X8 00
determ ned based on the resol ution of i mge to be provided and the

information volune. Note that this e di nent al so includes the foll ow ng
cases. That is, by changing the charge 5 table, a fixed charge in units of
images is read out in place of the unit charge in the second operation

step, the third and fifth operation steps are skipped, and the sum of the

accunul at ed char gertiealomusoknstBeeseyeptbgPRRr 6bi B8 skepudsd shatge 13 is
set as a new 10 accunul ated charge in the eighth operation step. Al so, the

fifth and sixthuoper at i WRefit @pproéfeanel § oloede@arbbhes devibe third
operation step. Furthernore, some or all of the seventh to ninth operation
steps are perdotside pehal detotintihg seLoncr t 6hd SRAMX503 opeoads o St eps.

Mor eover, one of the sixth and ninth operation steps is perfornmed. In

addi tion, in phegram} hhtiopeRaMi 504 shap, bé hemattedint i ng processing unit

out puts the accunul ated 20 charge calculated in the eighth operation step
to the i%age transhhestBd 80t b theeREM Ot erchanaeedstagvimia kst his
enbodi nent nmay adopt an arrangenent shown in Fig. 7A or 7B. Referring to
Fig. 7A, an 1@ interface 1101 is used for 25 fetching an i mage request

signal transmtted/received in the inage transm ssion systemof this
enbodi nent , A measuring instrument 506 is used for measuring

the volume of image information transmitted/received in
the image transmission system, and comprises, e.g., a
10 counter.

In the arrangement shown in Fig. 4, for example, a
charge calculation or the like is performed by the CPU
501, and the operation step and the charge calculation
method therefor are stored in the RAM 503 or the ROM

15 504. The fetching operation of the message into the
accounting unit, charge notification, accesses to the
storage unit, and the like are made via the I/0
interface 502, and the volume of image information
transmitted in the image transmission system is

20 measured by the measuring instrument 506.

When the communication time is measured in place
of the information volume, and the charge is calculated
based on the unit charge and the measured time, the CPU
501 may perform measurements, and the measuring

25 instrument 506 may be omitted.

The accounting processing unit of this embodiment

may have an arrangement shown in Fig. 5. An I/0



- 23 and reading out a charge froma charge table (e. g., Fig. 3) by
accessing the storage unit. Also, the I/0 interface 1101 is used for
readi ng out the accunul ated charge stored in the storage unit 5 or managed
by the image transm ssion system iqugthg t he readout charge and 7 3 AUG 2002
accunul ated charge to an adder 1103, and outputting the readout charge or
the charge cal cul ated by the adder 1103 to the imge transm ssion system
10 The adder 1103 cal cul ates the sum of the charge for an inmage input from
the /O interface 1101 and the accunul ated charge, and outputs the val ue

(sum as a cheg@erféfd ol /ShdH ofd aegy 119 lse 4R MG ey ixdaquedc an 1/ 0

interface 1111 is 15 used for fetching an i nage request signal

transm tted/ receiaeded dndmet tdBeedd BRET 551 the SuRiRM @faridissadodi ment,
reading out a unit charge froma charge table (e. g., Fig. 3) by accessing

the storage uydtemndrddgitdutita tuiei f eatotde cheng&He0 changd itabler 20 1112,
Also, the I/0 interface 1111 is used for reading out the accunul ated charge

froman accumuig £ £hey gecdadd ind Rilgs HhvreigebBnit, npuiputsy tiee r eadout
charge and accunul ated charge to an adder 1113, and outputting a 25 charge
cal cul at®ed byrdéddoutuldhaptdertd 12 rind iyl demFO2A,r samgivicadipartss ytdteem or
outputting the charge calculated 2 3 AUG 2002 by the adder 1113 to the

i mage transnicHige gystemated iy Ale 200xipller THE e tthel ii@megr112

cal cul ates the product of the unit charge of an inmage input fromthe 1/0
interface 1119ra3RMAFELQTHIFFERMon vol une neasured by a nmeasuring

instrunment 1114, and outputs the val ue (pr.oduct) as a
The multiplier 702 calculates “the product of the

unit charge of an image input from the I1/0 interface

10 701 and the information volume measured by a measuring
instrument 703, and outputs the value (product) as the
charge to the I/0 interface 701.

The measuring instrument 703 measures the volume
of image information transmitted/received in the image

15 transmission system, and comprises, e.g., a counter,
timer, or the like.

In the arrangement shown in Fig. 5, for example, a
charge calculation is performed by the multiplier 702,
and the fetching operation of the message corresponding

20 to a user's image request and charge notification are
made via the I/0 interface 701.

The volume of image information transmitted in the
image transmission system is measured by the measuring
instrument 703. Note that the arrangement shown in

25 Fig. 5 is used when the product of the unit charge and

the information volume is calculated as a charge.



5 charge to the 1/0 interface 1111 or the adder 1113. The adder 1113
cal cul ates the sum of the accunul ated charge input fromthe 1/0 intgg“gﬁe 7
1111 and the charge supplied fromthe multiplier 1112 as a new accumil JW
charge, and outputs it to the I/0 10 H_tqrface 1111. The measuring

i nstrument 1114 neasures the vol une of I mage i nfornmation
transmtted/received in the inage transm ssion system of this enbodi nent,
and conprises, e.g., a counter. 15 In the arrangenent shown in Fig. 7A or
7B, for exanple, a charge calculation is performed by the multiplier 1112

and the adder 1113p,angrtdie;dird e i 0PRSS 1 A Ofhed JRRAAS HeP! I espondi ng
to a user's image request and charge notification are made via the 1/0 20

interface 111drodd$9ind Nen VOl HTeLIRf s | SRGSA1 e rDf B Indt tiiaisyEd ted in the
i mage transm ssion systemof this enbodiment is neasured by the nmeasuring

instrument 1lldKbsdNaid@sdibed NEb@rd ANgRHE NEx S, Ithdin@l tdplieruged when
the 25 information volune is not taken into consideration, and the

arrangenent siwwidgn Fimpy M i SepBackdhien dihearbizrdrAUGaRRAhati2m product
of the unit charge and the information volune is set as a charge. The
arrangereent tdéta rmeal tizgekidhe dicciodet,| neddeocesditmpatert, @nhd Hihe enbodi nent
is not limted to 5 the above-nenti oned arrangenents, but various

nmodi fi cati onsliks, bEndratlee Farowxbind epricessing WRidr afHa i Leulmaypl i er
1112 and the adder 1113 nay be replaced by an arbitrary conbination of a
mul tiplier, deierrsStietfdd aun rakreke @WLIMe |ike, and the 10 accounting
processing unit as a whol e _may be constituted as a single device. The
fourth embodi nent Ute aPiTRARMIRIGHGRE $Hnthe present invention will

be described below with reference to the accompanying
10 drawings.

In this embodiment, the present invention is
applied to allow a user to settle accounts at
predetermined time intervals by calculating an
accumulated charge in the first and second embodiments

15 described above.

Note that the arrangement of the accounting unit
of this embodiment is also substantially the same as
that shown in Fig. 1.

Figs. 6A and 6B show examples of accumulated

20 amount tables stored in the storage unit of this
embodiment. For example, Fig. 6A shows an accumulated
amount table used when the accounting unit is arranged
in a terminal on the image provider side, and
exemplifies a case wherein only Charge A of those for

25 images provided to User A is not paid yet, only Charge
B of those for images provided to User B is not paid

vet,....



system according to the present invention will be described below wth
reference to the acconpanying 15 drawings. Fig. 8 shows a case wherein an

i mge provider (or his or her term nal device) has one of the acco Qghmg 0
units described in the first to third enbodi ments. Referring to Fig. ; @2
transmi ssion terninal 20 device |201 of’the i mge provider side conprises a
conputer such as a personal conputer, a workstation, or the like, or an

i mge transmtter who has an accounting unit. An accounting unit 1202 is
equi valent to one of 25 the accounting units described in the first to
third enbodi nents, and a reception term nal_device 1203 on the user side
conmprises a conput BSQuchOBsCEaBRIGoNELT- 6B 3SheKF 28B22cCyRU 3t Put er, a
wor kstation, or the |like, or an jnage receiver, The operation of this
enbodi ment wi PMOBBTJEERIRpRASHBRPWFRR PEFRPRELRIt B EF gt S 2T T HIH

fol lowing 5 description, i1l b litied wherein User_ L (th
racepti on tor hnAl CHEDTRRT 198357 cHRES: SLAF oVF il SHETDRb AR on
termnal device 1201) to t it i Info 1 af | g th
accounti ng. unfboBF T ha SEcERET SheAcPReRtoTe Tebainads? i pitads R CTE o
t S1k, Us ; ] h j t 1t
“mage. tnPo 1 GForssPUR bR aOrcPRra ety eI SRR il i (T

message will bg ge;egfsciaedaﬁram bPBgEaks aSHE SRbLNpd £8IUESE, MESSage
herei nafter). Vﬁ n the 15 I mage transm ssion request nessage is received by

the terninal devicg d2@lefbePEO¥i d81cdating 2EROUAEERGLNEEA J2RRLEL Ches
the image transm ssi on request nessage fromthe transm ssion term nal

equi pment 120df tRatfesSe86RdcapELDhted BaePd [ &2] thé hénbe cchmtdagardD unit
1202 reads out, froma charge table (Fig. 3), unit charge 13 incurred when
imge Info 1 thepinfotedtadnresblméi by the |l actdwnting dunnperaf itdnistep [ S3],
the transm ssion term nal device 1201 transmts hierarchically encoded 25
i mage dafa | nenbddamentswilli ba Gesoriked hbeldw. t hEntthestokkwing i ne. At

the sanme tinme, the accounting _
description, a case will be exemplified wherein User L

(user or a user's terminal) requests provider A to
transmit image Info 1 at resolution 3.
In the first operation step, the accounting

15 processing unit fetches information that requests to
transmit image Info 1 at resolution 3 by monitoring
messages transmitted/received in the image transmission
system or receiving a message from the image
transmission system.

20 In the second operation step, the accounting
processing unit reads out unit charge 13 as a charge
per unit information volume for providing image Info 1
at resolution 3 from a charge table (Fig. 3) stored in
the storage unit.

25 In the third operation step, the accounting
processing unit measures the information volume of

image Info 1 which is being transmitted.



2 3 AUG 2002 - 27 wunit 1202 neasures the information volune of Info 1,
which is being transmtted. In the fourth operation step [ $4], the
accounting unit 1202 nonitors Info 1 which is being transmtted. 5 Wﬁpnuﬁﬂ@z
accounting unit 1202 recogni zes the end of transmission of Info 1 to User

by detecting a bit pattern indicating the end of the i mge or receiving a
nmessage indicating the end of transmssion of Info 1 to User L fromthe
transm ssion term nal device 1201, it 10 cal culates the charge for User L
on the basis of the information anount of Info 1 provided to User L and

unit charge 13. | nphhenti Ebliz@RCoALERE: ShePeESS] upbhecaRpoupLoAGoHni t 1202
outputs the charge infornation calculated in 15 the fourth operation step

[S4] to the tEapaghessodnt 8EMifage deNise1 120de dBEoLABDSH SBOO8sE Bign nal
device 1201 notifies User L of the charge via the transmssion line. In the

sixth operatigRisteatéSE, thheefBapgeimsg@01pabdl Meient hatbéhng enbodi nent
al so includes the followi ng cases. Mre specifically, in the first
operation steprhSdhituponteeqsest Lngy athée negee méehodeasmhy tesi gnate 25 a
term nal device (or an imge processing apparatus) as a destination of the
i mge, and preyrderoperayibnassapt i nage information to the designated
desti nati on. 2 3 AUG 2002 - 28 Tn the second operation step [S2], after
unit charge 13 i s Ematheufiftheopenabinn ustep chbhgeaccounting
processing unit calculates the charge on the basis of
unit charge 13 and the measured information volume.
In the sixth operation step, the accounting
10 processing unit notifies the image transmission system
of the charge.
In the seventh operation step, the accounting
processing unit reads out the accumulated charge of
User L (or provider A) from an accumulated charge table
15 stored in the storage unit or managed by the image
transmission system.
In the eighth operation step, the accounting
processing unit calculates the sum of the readout
accumulated charge and the charge of the newly provided
20 image as a new accumulated charge.
In the ninth operation step, the accounting
processing unit updates the accumulated charge for User
L (or provider A) recorded on the accumulated charge
table (Fig. 6A or 6B) with the accumulated charge
25 calculated in the eighth operation step. In the

above-mentioned operation example, the charge is



information may be output to the transm ssion term nal

then be transmtted to User L via 5 the transmssion line. In the thi

operation step [S3], the charge incurred so far may be cal cul ated bap

unit charge 13 and the information VO|% at that tinme, and the calcu
10

charge information may be output to th

transm ssion term nal devi

1201 to notify provider A or User L of the charge. The accounting un
may be realized by utilizing a CPU, a nenory, a storage device, and t
| i ke of the transm ssion term nal device 1201. 15 The accounting unit

S oo USSR SE T, M T R
A B 20 Rire MRS o GRAGmerein a user (or his or

evice) has one of the accounting units described in the first

acconpanyi ng
her term na

to third enbodi mentnotRef@idtd RhilsO Jribdikiint® 1N SIHSIRYS ¢

1401 on the imge provider side conprises a 25 conputer suc asmz pﬁr
conputer, a WoKSIaMir),caed .he dHae i Or d dd ahldHfige Wi C
as i AR S5 THY

conprises an accounting unit. 2 3 AUG

An accountlng uni t

device 1201, and may

rd

PEAB 0

ce
t 1202
he

of

t he

éﬂ nal device

sonal

1402

i's equivad ent tablane =0ff ibdeas ehdases iibedinitst bF finaglest A st hidad @mkodinment s
descri bed above. A reception term nal device 1403 on

10

15

20

25

place of the unit charge in the second operation step,
the third and fifth operation steps are skipped, and
the sum of the accumulated charge read out in the
seventh operation step and charge 13 is set as a new
accumulated charge in the eighth operation step.

Also, the fifth and sixth operation steps are
performed parallel to the third operation step.

Furthermore, some or all of the seventh to ninth
operation steps are performed parallel to the second to
sixth operation steps.

Moreover, one of the sixth and ninth operation
steps is performed.

In addition, in the ninth operation step, the
accounting processing unit outputs the accumulated
charge calculated in the eighth operation step to the
image transmission system.

The accounting processing unit of this embodiment
may adopt an arrangement shown in Fig. 7A or 7B.
Referring to Fig. 7A, an I/0 interface 1101 is used for
fetching an image request signal transmitted/received

in the image transmission system of this embodiment,



the receiver side conprises a conputer such as a 5 personal conmputer, a

wor kstation, or the like, or an inage receiver. The operation of this

enbodi ment will be described below with reference to Fig. 11. In the

fol lowing description, a case will be exenplified wherein User L 10 4% A86 2002
reception term nal device 1403) requests provider A (the transm ssion
termnal device 1401) to transmt inage Info 1 at resolution 3 when the
accounting unit of the second enbodinent is used. In the first operation
step [S1], User L transmits 15 a nessage that requests provider Ato

transmt i maggnd n{'é’aéiﬁ% $@S 0} WHDHS £1bmP D\Eige tdifLeé (td.gnsm ssion line
(the nmessage will be referred to as an i nage transm ssi on regquest nessage

hereinafter).rife agcopnicddssing ML tstahesudiie, i mage transm ssion 20
request nessage fromthe reception term nal device 1403. In the second

operation step [ SZ2A1sé hetlmecoumtingeiiiide 142 aGfUiderd 0¥ tredtaige 13
incurred when image Info 1 is provided at resolution 3, with reference to a
25 charge t abbet (theg.aGumiitest ichargt aragedinirt the tdterageoumtiitng uni t
1402. ? 3 AUG 2002 - 30 In the third operation step [S3], the

transm s$i on ¢oermamageddvy cehd 4ildade arrsaristnsl &8 iemarsytsiteal,| yirgnddded | mage
data Info 1 at resolution 3, and the reception term nal device 1403

recei ves dat athefreadoThectiazge and ianruwm kater) Thangsurtes arh@ddeor mat i on
volume of Info 1 which is being received. In the fourth operation step
[S4], the acchlfi mpdirutovoring e eeaday: Changeh 9% B f§ard i ved, and

calculated by the adder 1103 to the image transmission
system.

10 The adder 1103 calculates the sum of the charge
for an image input from the I/0 interface 1101 and the
accumulated charge, and outputs the value (sum) as a
charge to the 1/0 interface 1101.

Referring to Fig. 7B, an I/0 interface 1111 is

15 used for fetching an image request signal
transmitted/received in the image transmission system
of this embodiment, reading out a unit charge from a
charge table (e.g., Fig. 3) by accessing the storage
unit, and inputting the readout charge to a multiplier

20 1112.

Also, the I/0 interface 1111 is used for reading
out the accumulated charge from an accumulated charge
table (Fig. 6A or 6B), inputting the readout charge and
accumulated charge to an adder 1113, and outputting a

25 charge calculated by the multiplier 112 to the image
transmission system or outputting the charge calculated

by the adder 1113 to the image transmission system.



recogni zes the end of transm ssion of Info 1 from 10 provider A by
detecting a bit pattern indicating the end of the inmge or receiving a
message indicating the end of reception of Info 1 from provider A frpiAigenn
reception termnal device 1403. Then, ré‘?e' accounting unit 1402 cal cul ates

t he charge payable to provider A 15 o he basis of the information vol une
of Info 1 received fromprovider A and unit charge 13. In the fifth
operation step [S5], the charge information calculated in the fourth
operation step [S4] is output to the reception term nal device 1403. 20 In

th i Xxth operatiop,_ste S6], th ar s paid. Note that this
engoz: )r(rent gl o) : n@?ﬁd@gl%hBl?‘SFI i?rvfggcgg%‘:éjs? %r@%p@%‘?‘?‘i‘%‘élq’ﬁﬂi’% t he

an ge. - a UGB EnEheRdsl Ghatn BRes RN ARbR ey LM RS ng
"hege i nt or mt th £h0r EhealnrGhle BLOULT Wik inseoufed R BeATHERS nol udes
the fol | owi ng; Lup GASES 114t ?gné i &%%Iifiethé @af@?{%@gd@c?‘s pegount ing 5

unit. In this case, the user’(or his efr accoun uni is notified of

the starg of transaiesi e Of /3N hfBHEdd Omffgodld(t d Q40 Pf 4 he i mage

provi der before the image begins to be provid e second operation step

[S2]), so as to stpré AAGEECOLDS | B APEL B4 Ofhe Alth 10 igh&l so notified of
the end of transm ssion of the inage upon conpletion of providing the inmage

(the fourth opetahiDated eghd e )inmor asrdd @l 1 e BoEdNg oper ation. As
for the informati on volune, the user is notified of it fromthe destination

or the 15 proamdethe |chatge seampiti b sPront theleailitigdl sy dasignad ed by the
user has an accounting unit. In this case, the user also transmts an inmge
transm ssi on PeYLRESTUMRLERERR chandm desl imdipuns idt ttee Hhe st/mperation step
20 [S1], and the accounting unit of the destination fetches the imge
transnmil®i on IReRESACHeLSRhe. The accounting unit of the destination
notifies the provider or user of the charge in the fifth operation step

[S5]. 25 In the s PGHRRD AR 114 Sleasyinese fhegyolymes read

adout. char i nformati on ma out put to the reception term nal
ggbicéhi4gg of‘lmageggaformaég%n tranéﬁf%%ed}y%ceived in the %mage

transmission system of this embodiment, and comprises,

e.g., a counter.

15 In the arrangement shown in Fig. 7A or 7B, for
example, a charge calculation is performed by the
multiplier 1112 and the adder 1113, and the fetching
operation of a message corresponding to a user's image
request and charge notification are made via the I/0

20 interface 1111.

Also, the volume of image information transmitted
in the image transmission system of this embodiment is
measured by the measuring instrument 1114. Note that
the arrangement shown in Fig. 7A is used when the

25 information volume is not taken into consideration, and

the arrangement shown in Fig. 7B is used when the



2 3 AUG 2002 - 32 and may be displayed on the reception term nal device
1403, thus notifying User L of the unit charge. In the third operation step
[S3], the charge incurred so far nmay be cal cul ated on the basis of u§iAU63002
charge 13 and the information vol une 05 Info 1 received at that tine, and

t he cal cul ated charge nay be output to and di spl ayed by the reception

term nal device 1403, thus notifying User L of the charge. The accounting
unit 1402 may be realized by 10 utilizing a CPU, a nenory, a storage
device, and the like of the reception term nal device 1403. Furthernore,
the accounting unit of the first or third enbodi ment may be used. The sixth
enbodi nent of PrREUEte9&ntPPNVBAE| BRatge| and bae dtIEPTPRELPR| VOL Y h
reference to the acconpanying drawings. Fig. 12 shows a case wherein both
an i mage provi8eFefoPShPsChRIHRr terninal device) and a user (or his or her

term nal device) have correspondiggBones of .20 the accounting units
described in the fFP8t 23F52PEPPENE ﬂ?nﬁﬁ?%léﬁﬁvﬁpeF@ﬁ%ﬁ???iﬁ%o Fig. 12, a

L1 ansm ssion SSRULORLdeuhee 300000 LiEAIRat, PLOUSET, SOk T e5 @
i mage transm Lfer ik CheiRIBRLE CEr ALNGSHANLL | NPu b dr£802-  ~ 3 AUG 2002

modifications may be made. For example, in Fig. 7A or

7B, the multiplier 1112 and the adder 1113 may be

replaced by an arbitrary combination of a multiplier,

divider, adder, subtracter, and the like, and the

10 accounting processing unit as a whole may be

constituted as a single device.

The fourth embodiment of an image transmission
system according to the present invention will be
described below with reference to the accompanying

15 drawings.

Fig. 8 shows a case wherein an image provider (or
his or her terminal device) has one of the accounting
units described in the first to third embodiments.

Referring to Fig. 8, a transmission terminal

20 device 1201 on the image provider side comprises a
computer such as a personal computer, a workstation, or
the like, or an image transmitter who has an accounting
unit.

An accounting unit 1202 is equivalent to one of

25 the accounting units described in the first to third
embodiments, and a reception terminal device 1203 on

the user side comprises a computer such as a personal



- 33 The accounting unit 1602 is equivalent to one of the accounting units
described in the first to third enbodi nents. A reception term nal device
1603 on the user side conprises a conputer such as a personal 5 coqpykgﬁﬂw?
wor kstation, or the like, or an inage_receiver, which conprises an
accounting unit 1604. The accounting dhi € 1604 is equi val ent to one of the
accounting units described in the first to third enbodi nents. 10 The
operation of this enbodinment will be described below with reference to Fig.
13. In the follow ng description, a case will be exenplified wherein User L
(the reception rm nal _dey] 0 request s, Qr.ovi der ( transm ssi on
term nal devi%%éq%g% 2% ‘?ér/faﬁg%g?l 1 ion%gtg% %1@{% a%er%rg\or{ij on 3 when the
accounti ng un}éc%g épe second enbodi nment is used. In the first operation
step [S1], User Yfansnits a nmessage that requests provider Ato transmt

| mge Info 1 at resolubbon,didd BF R LeTerhod thhd (ARSI GG ddde (the
nmessage wWill be referred to as an mageeiransm Ssi on request nessage

hereinafter) ., I ign | Den | FBASILANSIH S8I PN J LAUGSLLHESRANRW fng eCei ved by
the transm ssion term nal device 1601 of provider A, the accounting unit

1603 fetghes dect BELoRD 4 IS BSI PIbd Q1 IESSAghdrin theer L

transm ssion term nal device 1601. 2 ~ AUG 2002 - 34 Al so, the
accounting unfthd6fdcoptibe téaiinaside il Aes | heequagss tprasideasi on
request nessage fromthe reception term nal device 1603. In the second
operation step (623, ttdvesmteaion i tegrnbingl tdebGl= AreQlhe fpr cradesmit si de
reads out unit charge 13 incurred when image Info 1 is provided at

resol uti on 3 image alufarheat atgsoWRiipn P witinrithe |accauntigur ouri ng unit
1604 on the User L side obtains unit charge 13 with reference to a charge
10 tabl e (Fi f 3fhe |geeord tenbefimantatiiisadkp [ S3], the transmi ssion
term nal_ device 1601 reads out hierarchically encoded i mage data Info 1 at

resol uti®n 3, and 17 abRei 15r$t areaxon sgep (IR hr s8R LsitFPISHES The

accounting uni t, 15 1602 neasures, the | nforymtion vl ure.of, datadnfo L

Info 1 at resolution 3 to provider A via a transmission
line (the message will be referred to as an image
transmission request message hereinafter). When the
15 image transmission request message is received by the
terminal device 1201 of provider A, the accounting unit
1202 fetches the image transmission request message
from the transmission terminal equipment 1201.
In the second operation step [S2], the accounting
20 unit 1202 reads out, from a charge table (Fig. 3), unit
charge 13 incurred when image Info 1 is provided at
resolution 3.
In the third operation step [S3], the transmission
terminal device 1201 transmits hierarchically encoded
25 image data Info 1 at resolution 3 to User L via the

transmission line. At the same time, the accounting



which is being transmtted. The reception term nal device 1603 receives
data Info 1. The accounting unit 1604 neasures the information vol une of
data Info 1, which is being 20 received. In the fourth operation SW@PPQ@%MZ
t he accounting unit 1602 nmonitors data Info 1 which is being transmtted
When the accounting unit 1602 recognii%% the end of transm ssion of Info 1
to User L by 25 detecting a bit pattern indicating the end of the inmage or
receiving a nessage indicating the end of transmssion of Info 1 to User L
fromthe transm ssion 7 3 AUG 2002 - 35 termnal device 1601, it

5
cal cul at es thﬁaiQai%ng%EaQ% Lst+RA %R?OQ%§§§O vaTSménégr?HEBOE amount  of
to er an it ¢ ;

Info 1 provide ani arge he~accounti ng unit 1604

nonitors Infow%i@gigg bgiﬁﬁP%EQQSh§%@%¥ed, and recogni zes the end of
1fro er

transm ssion of Info provi by detecting a bit pattern

[ ndi cating the endrgf hbeshiaen Bpebeeehil Bep [BE320eNENGEEBLARINS N end

of reception of Info 1 fromprovider A fromt reception term nal ~ device

1603. Then, tHgi+012600MBhLiREYNIHr4604wRALRUL St BS1h§erehAEMELtPayable to
provi der A on the basis of the information volune of Info 1 received from

provi dersA, apHeHntheChat88nt3ngl GniBe1bobt heopghatbontnéeand SSE, the
accounting unit 1602 outputs the charge calculated in the 15
above- nent i onedafhsnisBioneodt rtafoslepo[ Sdért b bpedétassimgsaobiter m nal
devi ce 1601. The transm ssion term nal device 1601 notifies User L of the
charge vi a t hpattensnisdiocatlingeth@dhendcobfutihe nimagetod 60dceivingsat he
char ge message indicating the end of transmission of Info 1 to
User L from the transmission terminal device 1201, it
10 calculates the charge for User L on the basis of the
information amount of Info 1 provided to User L and
unit charge 13.
In the fifth operation step [S5], the accounting
unit 1202 outputs the charge information calculated in
15 the fourth operation step [S4] to the transmission
terminal device 1201. The transmission terminal device
1201 notifies User L of the charge via the transmission
line.
In the sixth operation step [S6], the charge is
20 paid.
Note that this embodiment also includes the
following cases.
More specifically, in the first operation step
[S1], upon requesting an image, the user may designate
25 a2 terminal device (or an image processing apparatus) as

a destination of the image, and provider A may transmit

image information to the designated destination.



20 calculated in the above-nentioned fourth operation step [S4] to the
reception termnal device 1603. The reception term nal device 16D3 notifies
User L of the charge by displaying it. In the sixth operation stepZﬂEéﬂGZ%?
the charge is 25 paid. Note that this _enbodi nent al so includes the
foll ow ng cases. ? 3 AUG 2002 . _ 3E%f More specifically, upon requesting
an i mage provider to transmt an inmage, a user nay desighate a term na
device (or inage processing apparatus) as a destination, and provider A
transmts image information 5 to the designated destination. This case

further includes thg £9é|9&e89dt¥§Ff§ﬁ§%“ ;gbéiﬁﬁéj;sgfég§ehn£@e provi der

and user have accounting units. S case, user (or his or her

accounting Unbhirss 19tiLedealolbe Shaliefiodd dnAismasen of an image

fromthe destinatTon or the | mage provi efore the i mage begins to be

provi ded (the;sesons PHLT @by e SEEPPE U » t1R0 Bfarddh S dn HbApLUMTi Ng
operation. Furthernore, the user is also notified of the end of

transm ssion @vide 1700 aR@Mmay €Wl Kd | erardmiitad ddqdde 1 nege (the
fourth operation step [S4]), so as to end the accounting operation. As for
t he i nf o mat i tile voram®misstonskinés notified fromthe destination or the
provider. In the second case, the provider and the 20 destination

desi gnat ed by t he Usethéavkiatocopetatipnunstep [38) hitheadeyrdde user al so
transmts an inmage transm ssion request nmessage to the destination in the
first operatibncereed|S1] fanmiay hee acrbtinta ted rdsedfon hinidestharge on
fetches the inmage transm ssion request 25 nmessage. Alternatjvely, the
accounting uni3 ¥0diHee JEREPFRRTEN MSAHRR 1§y Bt (uige ofanithétheharge in the

fifth operation, step [S5]. 2 3 AUG 2002 - 37 _ In the second operation
step [S2], theateebuird fgharge Wotnrmajiondinh e AP HhdyePes and may

output jt to the recepfion_term nal, devic 03. The reception, term nal
dovhce 1803  ERRRPEETSYPR nEFTRIRA D AETIRS G2 50 ST THRETAL | 91 ng
User L of theogh?%gg. | Qe tHes tAUL peration step [S3], the accounting unit
1604 cal cul ates € charge incurr so far on the

The accounting unit 1202 may be realized by
utilizing a CPU, a memory, a storage device, and the
like of the transmission terminal device 1201.

15 The accounting unit of the first or third
embodiment may be adopted.

The fifth embodiment of the present invention will
be described below with reference to the accompanying
drawings.

20 Fig. 10 shows a case wherein a user (or his or her
terminal device) has one of the accounting units
described in the first to third embodiment.

Referring to Fig. 10, a transmission terminal
device 1401 on the image provider side comprises a

25 computer such as a personal computer, a workstation, or
the like, or an image transmitter, which comprises an

accounting unit.



basis of unit charge 13 and the information volune of Info 1 received at
that time, and may output and 10 display the charge on the reception
ternminal device 1603, thus notifying User L of the calcul ated chargel J 16 2007
the fifth operation step [S5], notification of the charge from provider A
(the transm ssion term nal device 160139tb User L (user) may be omtted. 15
The accounting unit 1602 may be realized by utilizing a CPU, a nenory, a
storage device, and the like of the transm ssion term nal device 1601. The
accounting unit 1604 may simlarly be realized by utilizing a CPU, a

I erin kN 48D o, MSLASERLSD e 1

1603. The accounting unit of t . ( di'rren y De used. All
e ratworks whlag Becatoue. TRNLHANGd raRe gUnkNa UBhbod] foftEROd et o

according to the 25 present invention. Especia , a pre enbodi nment
of a network L i ntiRg L t hj dj A be  expl ai ned
E%Eeglbae ageounti A rHEbFﬁQéﬁbgg,%mfﬂgf ?é‘?ﬁée"‘ihba 6

bel ow. ? 3 2002 - The seven Iment o e present invention

will be descricbgdrBekevew thaeetenppesekOat BEMBGELFPERYH NPs dfawi ngs. Fig.
14 is a block diagram showi ng the entire 5 network of this enbodi nent.

Referring to pegsohdl abmPllefrASEnGBERBEHEidhANSE eEndbitke [ Gobeaglescri bed
| ater) network 1801 transfers data in the ATM Local area networks (LANs)
1802 and | 803imagrgreceiver.
The operation of this embodiment will be described
below with reference to Fig. 11. 1In the following
description, a case will be exemplified wherein User L
10 (the reception terminal device 1403) requests provider
A (the transmission terminal device 1401) to transmit
image Info 1 at resolution 3 when the accounting unit
of the second embodiment is used.
In the first operation step [S1l], User L transmits
15 a message that requests provider A to transmit image
Info 1 at resolution 3 to provider A via a transmission
line (the message will be referred to as an image
transmission request message hereinafter). The
accounting unit 1402 fetches the image transmission
20 request message from the reception terminal device
1403.
In the second operation step [S2], the accounting
unit 1402 acquires unit charge 13 incurred when image
Info 1 is provided at resolution 3, with reference to a
25 charge table (Fig. 3) stored in a storage unit in the

accounting unit 1402.



Et hernet or the like transfer data in a node other than 10 the ATM To

t hese networks, for exanple, the follow ng apparatuses are connected. A
facsim |l e apparatus 1804 is connected to the ATM network and LAN. ?gpéﬁgmmz
printer 1805 has an internal page menoy y. A col or copyi ng machi ne 0

i ncludes a 15 col or scanner and a col ot printer. The col or copying machi ne
1806 al so includes a page nenory for storing i mage data of an original read
by the col or scanner, and a circuit for reading out data witten in the
page nenory and supplying the readout data to the printer. 20 A file server

1807 tenporarily siQregei fRofd dgidrd FHUE M t e ATNHREI W demiAHKSt at i on

1808 i nputs/outputs data to/fromthe file server.” Atermnal device 1809 is

connect ed t0 +0enATM Nedynsk. 10 £RIAURALs JoMd S AB0% 19xE hanarealat a Wi th

t he 25 above-nenti oned LANs and perforns various processing operations such

as editing foimdg@gfat@t Bnrd he d€rréswlutionn ¢ 80P dhe alesepxamiected to
the printer 2 AUG 2002 - 39 1805 via the network line (LAN) 1803 or a

dedi cat ed | i neertinel vésvidd 01405 tdeeSade ddtangesernt. ascHhat of the file
server 1807. The server 1810 is connected to a col or copying 5 machine 1811
simlar $0 thaecadave:mngnindtetd@d|meanopys NthaeraiohfgrmaltSEen v ding tcefl

tel evision 1812 is connected to the ATM network. The digital television
1812 recei vesInfd al vilaichel AThd ired woerdeivwadl di spl ays the data as a visible
10 image on its display device. A VIR 1813 receives inage data via the ATM
network. A center E®athenfagith eperation GHRP disdli.ofhe accounting

unit 1402 monitors Info 1 which is being received, and
recognizes the end of transmission of Info 1 from
10 provider A by detecting a bit pattern indicating the
end of the image or receiving a message indicating the
end of reception of Info 1 from provider A from the
reception terminal device 1403. Then, the accounting
unit 1402 calculates the charge payable to provider A
15 on the basis of the information volume of Info 1
received from provider A, and unit charge 13.
In the fifth operation step [S5], the charge
information calculated in the fourth operation step
[S4] is output to the reception terminal device 1403.
20 In the sixth operation step [S6], the charge is
paid.
Note that this embodiment also includes the
following cases.
More specifically, in the first operation step
25 [S1], upon requesting an image provider to transmit an
image, a user may designate a terminal device (or image

processing apparatus) as a destination, and provider A



out puts various software data and i nage data to the ATM 15 network. A first
router 1815 connects another ATM network to the ATM network, and a second
router 1816 connects another LAN. An ATM network switch (not shown) 7i3sAUG 2002
arranged 20 between the ATM network and each of the apparatuses connected
to the ATM network such as the facsinid’e apparatus 1804, the printer 1805,
the col or copying machine 1S07, and the like. Note that these apparatuses
conprise accounting units described in the 25 first to the third

enbodi mrents as needed. Fig. 15 shows as an exanple a case wherein the
center statiop_1814.conprises, ap accountin ni t 2 3 AUG 2002 - 40
(fourth enbodllt.l ﬂfT}Esé%m?%% %%E?ﬁ%%’fl?féﬁ%eai%dbesalsg%aﬁéfr i ssues a
request to th .sfatign. 1814 as smtite il.e i tjing the
Gigital el evizrSReEiShES B G Gl AT Eed IS B3N 1T |
accounti ng op@&?t%§geén t he above-nentioned arrangenent. In the first
operation step [SI], the term nal device 1S09 issues a transnission request

to the center Statiﬁntﬂ%éﬁizré‘@dc%j 9 €8N ﬂg@% EIéC%JTﬁiQ'JdtJLieon’ 10 and

the digital television as Its destination. At this tine,

accountifg unjfifet chesthie d4ANSMRS| MbF B Hid rdMHde LRt isiat i on
1814 that received the transm ssion request. In the second operation step

[S2], the centgiti5istabtofdBlde temnsetdsSt idBaerdaing d<i drhe Mdiag t al
television 1812, and the digital television 1812 receives the imge data.
At this tine,ihdge afecannthePapeiredtion icr eptee Uinetie provider before
the image begins to be provided (the second operation
step [S2]), so as to start an accounting operation, and
10 is also notified of the end of transmission of the
image upon completion of providing the image (the
fourth operation step [S4]), so as to end the
accounting operation. As for the information volume,
the user is notified of it from the destination or the
15 provider.

In the second case, the destination designated by
the user has an accounting unit. In this case, the
user also transmits an image transmission request
message to the destination in the first operation step

20 [S1l], and the accounting unit of the destination
fetches the image transmission request message. The
accounting unit of the destination notifies the
provider or user of the charge in the fifth operation
step [S5].

25 In the second operation step [S2], after unit

charge 13 is read out, the readout charge information

may be output to the reception terminal device 1403,



as in the fourth enbodi nent, and the charge to be paid 20 by the term nal
device 1809 (or its user) to the center station 1814 is calculated. In the
third operation step [S3], the terminal device 1809 or the digital 23 AU 200
television 1812 sends a transm ssion_ term nation request to the center
station 25 1814 when it wants to termnate data reception during

transm ssion of the imge. 2 3 AUG 2002 - 41 1In the fourth operation
step [$4], the center station 1814 term nates supply of image data in
accordance with the transm ssion term nation request. The accounting unit

ends its accoupld RGORe' a&isgaageéyfggitﬁgt' gaegtegoﬁn@eeﬁliﬁa@phx_v@&et he image

data. In the fifth Operation sftep t center station 1814 notifies

the termnal davwsce +:8@9ngkikhenghatge eabeulabednysi BHakBE, accounting
unit. In the sixth operation Step [S6], paynent of the 10 charge is

performed between trhe teentehrat apbeBti8Adsaeg (B8]t ekAknahadgui ce 1809. |f
data transfer is perforned bidirectionally, an accounting operation simlar

to that descriipetiraeaveo Fapembor sedcuhtlieatep! aai BPet Besisassnihitng and
15 receiving sides each other. Note that this enbodi nent al so includes the

foll owi ng caseharier a3spadi thealihYormbenohheolamal 68l 1Aeyi Lerd8@9veanpri ses
an accounting unit wi thout arranging any 20 accounting unit in the center
station 1814, athé&hat time, and the calculated charge may be output

to and displayed by the reception terminal device 1403,

thus notifying User L of the charge.

The accounting unit 1402 may be realized by

10 utilizing a CPU, a memory, a storage device, and the
like of the reception terminal device 1403.
Furthermore, the accounting unit of the first or third
embodiment may be used.

The sixth embodiment of the present invention will

15 be described below with reference to the accompanying
drawings.

Fig. 12 shows a case wherein both an image
provider (or his or her terminal device) and a user (or
his or her terminal device) have corresponding ones of

20 the accounting units described in the first to thirad
embodiments above.

Referring to Fig. 12, a transmission terminal
device 1601 on the image provider side comprises a
computer such as a personal computer, a workstation, or

25 the like, or an image transmitter, which comprises an

accounting unit 1602.



accounting unit may fetch the transm ssion request fromthe term nal device
1809 in the first operation step [sl]. Wen an i nage begins to be provided,
the center 25 station 1814 or the digital television 1812 supplies 23 UG 7
message indicating the start of inage ovision to the termnal devicé 002
1809. Upon conpl etion of inmage 7 3 AUG 200Z - 42 provision, the center
station 1814 or the digital television 1812 supplies a nessage indicating
the end of inmage provision to the term nal device 1809. The accounting unit
starts the accounting 5 operation as described in the fourth enbodi nent

detecti f .1 ndi [ he start ' i sion, d
ends the accounti nbiBpBLaoHOR BpGH hst LERF ofF of S HESHRAEags PhI Rt i ng he
d of i Lsian. .l hi ifth ' . [ S5] 10 of
Thi's enbod: montS) 2BRLPELRS ek TRectffed r® sPBuF T eR B8R0 ses an

accounti ng “”E%b%&{ﬂ&g{:s?”ﬁ‘” 'fg@p?ﬁ%na%%méfgdé'@iéeii‘eéﬂg%&fﬂgér station

1814 or the termna evice 1 accounting unit fetc

transm ssion ﬁsﬁgi%id%ﬁc%ﬂﬁﬂ§g§ Qiﬁxﬁﬁx&téf"&y&ﬁi%‘ d8Jersbnihe first

operation step I s case, e accounting operation is perforned,

as described pBmpligeti fhhwerbodioEsh, op the fikdh opesatimagstep [S5] of
this enbodinent, the digital television 1812 notifies one or both of the 20

center statioped8idednNdwhieht SomipFEdeslenn CecdSORtOhg tinei€hpe@e. Thee

operation executed when at |east both the center station 18/ 4 and the

term nal devi aecd8R9icgNERi € el 604 oLt edp@i vl 15t | So appar @t tiie om t hat 25
explained in the sixth enbodinent. In this case, data exchange not only

bet ween t he ceoteuntingiunitsdi¢d@ribed 48n thgifatstetevilsioh but al so

bet ween ot her term nal devices can be charged. The ei ghth enbodi nent of the
present invenenbadipentde descri bed bel ow. Fig. 16 shows an exanple of 2 3

AUG 2002 5 the concept of a multinmedia network systemto which the(gresent
inventit® is appli%ﬁ? operation of this embodiment will be describe

below with reference to Fig. 13. In the following
description, a case will be exemplified wherein User L
(the reception terminal device 1603) requests provider
A (the transmission terminal device 1601) to transmit

15 image Info 1 at resolution 3 when the accounting unit
of the second embodiment is used.

In the first operation step [Sl], User L transmits
a message that requests provider A to transmit image
Info 1 at resolution 3 to provider A via a transmission

20 line (the message will be referred to as an image
transmission request message hereinafter).

When the image transmission request message is
received by the transmission terminal device 1601 of
provider A, the accounting unit 1603 fetches the image

25 transmission request message from the transmission

terminal device 1601.



Referring to Fig. 16, a H 1 SDN network 2001 using a high-speed public
network and a cable tel evision (CATV) network 2002 are connected to each
other via 10 LANs (local area networks) 2003 and 2004. G ound- base(n AUG 2007

stations 2011 and 2012 perform i nfor nag_tlli on conmuni cations via a
comuni cation satellite 2005. |nfornati’on providers 2021 and 2022 provide

various kinds of nultinmedia information such as 15 video infornmation, audio
information and the like by utilizing these communi cati on networks, and
charge for the information provided. Users 2031 to 2039 utilize information

provi ded by the indfdratin LRIy and tPa¥%0ehyehe dselhe isaker mation.
20 The H-1SDN network 2001, the CATV network 2002, the LANs 2003 and 2004,

and the commd€HdOnatiflddd &r2d@riasa oporeelead meseagk Ftbar taed can
exchange information with each other (bidirectional comrunications). The

informati on pravdgiersn 2dhmiayd 2evd@e216aa3d the users 2031 to 2039 are
connected to correspondi ng ones of these communi cati on networks. 2 3 AU

G 2002 - 44 The inf atheatdedond @pedartdod0ztepnd s2(22 thevecacaatihgng units
described in the first to third enbodi nents. Since bidirectional

comuni cat i onsnicArn 402 radechd fprastildetrn@  isdider metaiden gwtowndér shamgeuser s
have 5 accounting units, an information provider may becone a user and vice
versa. The ackdumdunresivhemyinage dodopdr disedriovidedh agppaesatiusiomay be

i nserted between each apparatus and the network, or may be connected to
each appar at s fEom @ ghavaertedileddvilge. 3A-case will be expl ai ned bel ow
with reference to Fig. 17 wherein the user 2039 subscribes to the_use of

i nformati on provi dBdYRATHE itheoARsoveTiRCovinddr 1o§A onykhe HEeastr 2039 is
charged for 1nformmtion provided 13..°Y o' N oM QoL RE0Y dRL-5022 when
only the prov¥
10 table (Fig. 3).
In the third operation step [S3], the transmission
terminal device 1601 reads out hierarchically encoded
image data Info 1 at resolution 3, and transmits it to
User L via the transmission line. The accounting unit
15 1602 measures the information volume of data Info 1,
which is being transmitted.
The reception terminal device 1603 receives data
Info 1. The accounting unit 1604 measures the
information volume of data Info 1, which is being
20 received.
In the fourth operation step [S4], the accounting
unit 1602 monitors data Info 1 which is being
transmitted. When the accounting unit 1602 recognizes
the end of transmission of Info 1 to User L by
25 detecting a bit pattern indicating the end of the image

or receiving a message indicating the end of

transmission of Info 1 to User L from the transmission



has an accounting unit. In the follow ng description, the transm ssion |ine
~.ncludes the second LAN 2004, the B-1SDN network 2001, the CATV network
2002, and the first LAN 2003. 20 In the first operation step [S1], ;pgggzﬁg
2039 sends an image transm ssion request to the information provider

via the transmission line. In the secorAfl operation step [S2], the

i nformation provider 2022 provides hierarchically encoded i mage 25
information to the user 2039 via the transm ssion line in accordance with

t he request sent fromthe user 2039. 2 3 AUG 2002 - 4. 5 During this
interval, the accounting operation described in the fourth enbodinent is
executed. | n themihaiddepércat L6Alst &p ¢&Btulahesutbe CH3Bgeefids Eser

transm ssion term nation request when he or she 5 wants to term nate
reception of Enegethearbagisrafisthesinfophatheni amgent|@afthefeolrth
operation step [S4], the information provider term nates transm ssion of an
i mage i n accopdawidedi th VEert kapsdi vyBibncher@enkdi on request. 10 Al so, the
accounting unit term nates the above-nenti oned accounting operation. In the
fifth operation st&pe[8spoupkénghurie 1aR4rreRiterpatafovhePi®e 18er has
an accounting unit in the 15 abgve-nentioned petwork, the accounting unit
descri bed in PR&NE| FERedNBEdi ABAL TRPRIREERS B t PRI P hetTPRFHE- ST bot h

t he provider and_the user have ag¢countin njts, . the account] units
descPibed in Phell Qtﬁ gﬁBBdPﬁ@Hfg%ﬁeéa?g.g%Eeﬁghn%eas th ??tﬁﬁ%me above 20

e B o TP B EE L0 BE OEE LR 0 P SR Qg a0
wi Il be descripgd-Reify th8 8Ral GRIFeliFEETA SSE OPnEY St € Gh provider
A from the reception terminal device 1603. Then, the
10 accounting unit 1604 calculates the charge payable to
provider A on the basis of the information volume of
Info 1 received from provider A, and unit charge 13.
In the fifth operation step [S5], the accounting
unit 1602 outputs the charge calculated in the
15 above-mentioned fourth operation step [S4] to the
transmission terminal device 1601. The transmission
terminal device 1601 notifies User L of the charge via
the transmission line.
The accounting unit 1604 outputs the charge
20 calculated in the above-mentioned fourth operation step
[S4] to the reception terminal device 1603. The
reception terminal device 1603 notifies User L of the
charge by displaying it.
In the sixth operation step [S6], the charge is
25 paid.
Note that this embodiment also includes the

following cases.



this enbodi nent, when information (an i nage request 25 signal, inmage
information, information relating to accounting, and the like) is
transmitted via a transm ssion |line between a transmtting stationygq@ﬁqmz
7 3 AUG 2002 - 46 receiving station, the follow ng breaches of security
may be attenpted by i 11-disposed persohs:-1. A third party taps inmage
informati on wi thout paying charges for the received information. 5 2. A
third party disguises hinmself or herself as another receiving station, and
requests and receives information. 3. A receiving station falsifies charge
information for paynent after information is received. 10 4. A receiving
station forges receopt spéot fibta by Wdgurutrerpydswgirehaageisndge t he recei ved
i nformation. As counternmeasures against such illicit acts, the accounting
unit descri bedronidée forstansmet g hireadsodi aarsemeyepelesidgnakel avith t he
followi ng cipher 15 unit. In this case, in Figs. 8, 10, and 12, the

transmi ssi on terninal device tod itrge apeqresFinEeraRpRTats) &S can conpri se
the follow ng cipher unit. The cipher unit may be assigned to i mage data in
units of hierdeehirarioayerrd nFeViIRY dpefANVH S nEnage tHef gt idier unit
and the information volunme processed by the cipher unit_nay be used as

par amet €9 s f oEC chAg geesigrated | ptingHel e pheh 1 GRF YU RHIST be expl ai ned
bel ow. The ci pher éechniqug i n pe ro%ghhy classified into a 25 conmon key
ci pher syst entBREUEEPUBPE cEREYPH PhetWo cases.

In the first case, the provider and user have
accounting units. 1In this case, the user (or his or
her accounting unit) is notified of the start of

10 transmission of an image from the destination or the
image provider before the image begins to be provided
(the second operation step [S82]), so as to start an
accounting operation. Furthermore, the user is also
notified of the end of transmission of the image upon

15 completion of providing the image (the fourth operation
step [S4]), so as to end the accounting operation. As
for the information volume, the user is notified from
the destination or the provider.

In the second case, the provider and the

20 destination designated by the user have accounting
units. In this case, the user also transmits an image
transmission request message to the destination in the
first operation step [S1], and the accounting unit of
the destination fetches the image transmission request

25 message. Alternatively, the accounting unit of the
destination may notify the user of the charge in the

fifth operation step [S5].



system The conmmon and public key cipher systens will be described bel ow

- 2 3 AUG 2002 The common key ci pher systemw || be described first. The
common key ci pher systemis a cipher systemin which a transmtter g?§¥% 00
recei ver share an identical cipher key_in secrecy (also called a se g
key cipher system a symetric cipher system or a usual cipher system.
The comon key ci pher system can be classified into a bl ock cipher for

ci phering data in units of character strings (bl ocks) each having an
appropriate 10 Iength using an identical key, and a stream cipher that
changes keys in units of character strings or bits. The bl ock cipher

i ncl udes a transposhtit8f EPFREE PBPréFbﬂ@rFH@Pdé§%]byt??aﬂgﬁ%%?ﬁ $he order
of characters, a sugﬁtltutlon ci pher for C|gher|n data by 15 substltutlng
characters wi PRISt h8P4cAEYaZEaAsOUANHNEheClPRES 17 PRFSTRBSQUERUT

d t f t t b t h
oy, A tho SEPoRRPCFRRERELamy éihé'f%?c?%ni‘?’es%% et preseabral 2"
v i ph 2 t
nown (1 or ¢ nESABEAPRS 08P+ PR 8Panabe "ds BPalv %h"“g?% ¢ an%rége "l keno &
Koyan®, "The°E§f§%mBQ§85” @%Bgeﬁétl¥2§nb ?é%%)§ ogStﬁ%egﬁé

| nformatT on an mruni cati on Engi né the ock ci pher,

ci pher's such as DEg( gﬂ;fsatﬁﬁl?ﬁyebwgt?&ﬁng@éﬂ)stFA'—tlﬁgaééc&?ﬁ@ln%O s

Enci pherment Al gorit and i ke, whose algorithms are open

2 3 AUG 2002 hhetpyBbucchhenlbkesdehdl EfardsUihbubré@ssbarar ofd pher and
I nformation Security", Shokodo, 1990) are w dely used as conmerci al

ci phers. basis of unit charge 13 and the information volume of
Info 1 received at that time, and may output and
10 display the charge on the reception terminal device
1603, thus notifying User L of the calculated charge.
In the fifth operation step [S5], notification of
the charge from provider A (the transmission terminal
device 1601) to User L (user) may be omitted.
15 The accounting unit 1602 may be realized by
utilizing a CPU, a memory, a storage device, and the
like of the transmission terminal device 1601.
The accounting unit 1604 may similarly be realized
by utilizing a CPU, a memory, a storage device, and the
20 like of the reception terminal device 1603.
The accounting unit of the first or third
embodiment may be used.
All the networks using the above-mentioned
accounting unit are embodiments according to the
25 present invention. Especially, a preferred embodiment
of a network using the accounting unit of this

embodiment will be explained below.



The public key cipher systemw || be explained 5 below. The public key
ci pher systemis a cipher systemin which an enci pher key and a deci pher
key are different fromeach other, the encipher key is open to publigJ3 &gdon
t he deci pher key is held in secrecy. the features of the public key cipher
are as sumuarized in 10 (1), (2), and ¢8)-below. (1) Since an encipher key
and a deci pher key are different fromeach other and the enci pher key can
be open to the public, the encipher key need not be distributed in secrecy,
resulting in easy key 15 distribution. (2) Since the encipher keys of users
are open to the public, each user need og%g store his or, her own deci pher

(

key in secrecy. (3YPAnSEUERER: PREPIHILR LIRS i U RIFSSHT A EDH Mecei ver
confirnms if the transpitter, of a sent ssa is not_a pretender and the
nessage i s non}gr8%dg%§ﬁrbﬁe%e%?f%%dwfg%ngé¥%ﬁﬁﬁq%wF?585?so called a
digital signature. As t §i8al systens, the follow ng ci pher systens have
been proposed?cﬁgmﬁﬂ3¥l¥ , CREA ?ﬁher, R ci pher, Wcipher, M cipher, M

ci pher, GS ci pher, ci pher, i phe ci pher... T ci.phe i pher, L
Ci Bher, Gw cippherl,:%/RlE %321%%9‘?3-&@1\ p%‘%%ler%q Qﬁ% %rlltpjﬁreerc, p% ci pher,
and the 4i ke ﬁé@@fﬁ%@;gﬁ%@g@@%& Ofaé{){%ﬂ S riFf ofg f fhapters 5

to 8 of Tkeno oyana, dern QG r*,” The institute of

El ectronics, AffOf AByhERr8AGuSOMFANE £ IMUuS; BYIne s dA9RM )1a sy )

descri bed above, according to the above enbodi nents of the present

invention, SiAEEwEEROUALI NErPHOEESS | dWrL ah bendeldr med i n correspondence
with the resolution of inmage information, an accounting system 10 that can

fully utilize the Lesalr&sesusdtwSride( LANES B80R Gitad iX18ES wdirgnf or mati on
and services can be realized. Wth this system various kinds of
i nformati on aRtheenetces the bitkeopratsfier Mave cor i mpde dthrernbien
enbodi nents of the present
10 the ATM. To these networks, for example, the following
apparatuses are connected.
A facsimile apparatus 1804 is connected to the ATM
network and LAN. A color printer 1805 has an internal
page memory. A color copying machine 1806 includes a
15 color scanner and a color printer. The color copying
machine 1806 also includes a page memory for storing
image data of an original read by the color scanner,
and a circuit for reading out data written in the page
memory and supplying the readout data to the printer.
20 A file server 1807 temporarily stores image data
input via the ATM network. A workstation 1808
inputs/outputs data to/from the file server. A
terminal device 1809 is connected to the ATM network.
The terminal device 1809 exchanges data with the
25 above-mentioned LANs and performs various processing

operations such as editing for image data. The

terminal device 1809 is also connected to the printer



15 invention, accounting processing can be perfornmed in correspondence W th
the hierarchical encoding technique. According to another feature,

illicit act against information transmtted/received in an inmge 202 6 2002
transm ssion systemcan be prevented. According to another feature, éﬁg
transmi ssion format of data can be desigynated in correspondence with the
traffic state of a network. The preferred enbodi nents of another imge 25
transm ssion system according to the present invention will be described
bel ow. 2 3 AUG 2002 - 50 In the enbodinents to be described bel ow, the
present invention is applied to set  the resol utiagns Iayers) n imge to
be transnittdBGh cbhd o MRME Kiting HeAN)afi8 & 2 1fsesqaon line 5
and to set the charge for the inage in accordance with th re ion to
cope with hi dridihi CalSEHTdi Y as (T SATSS ST NPT 7t %?\’aa%srrits

hi erarchi cal |l y encoded i nage i nfo tion via the transmssion line. In
particul ar, tdHe e &t TR} this system 10 will explain in detai

an accounting unit_that perf accountl e Si i e system
that unifornmly cha rbees GT’IE %nlo]{s of ﬁé:yoenrsc%r €50 utsal 5%?) pf:%pﬁ;f@{gg tion. The
second ea.nbodln[‘%e%altrygt Sﬂqq_; éhl(l)ﬂdxn detaid a%v]eﬁ"% YHda ¢yt used in a

charge system consi deration nformation volune as well
as the copying machine 1806.

A digital television 1812 is connected to the ATM
network. The digital television 1812 receives data via
the ATM network, and displays the data as a visible

10 image on its display device.

A VTR 1813 receives image data via the ATM
network.

A center station 1814 such as a CATV station
outputs various software data and image data to the ATM

15 network.

A first router 1815 connects another ATM network
to the ATM network, and a second router 1816 connects
another LAN.

An ATM network switch (not shown) is arranged

20 between the ATM network and each of the apparatuses
connected to the ATM network such as the facsimile
apparatus 1804, the printer 1805, the color copying
machine 1807, and the like. Note that these
apparatuses comprise accounting units described in the

25 first to the third embodiments as needed.

Fig. 15 shows as an example a case wherein the

center station 1814 comprises an accounting unit



| ayers (resolutions) of information. The third enbodinent will explain in
detail an accounting unit used when accounts are settled at 20
predetermned tine intervals in the first and second enbodi nents. TP

fourth enbodiment will explain in detail a case wherein the image p gvﬁw&ﬂmz
si de has one of the accounting uni t s d&8cfibed in the first to third 25
enbodi nents. The fifth enbodinent will explain in detail a case wherein the
i mge receiver side has one of the 2 3 AUG 2002 - 51 accounting units
described in the first to third enbodi nents. The sixth enbodi nent will

explain in detail &cea}&eoﬂgféﬁg bgt 4 hee éém?{%r gilé\pleéebgggj?cjne%ﬁié/er si des

(@] .
have 5 corres ond]f ng ones accountl ng un escri e first to

thi rd embodi Neaws.; e, Se G, SNPOK DL irdeeXplisd el ald & case

wherein the accounting units descr _ rst to sixt odi nent s
o ea het wor k. e e e b e i e o n
the accounti nggifids HesGiddiethddtiifefdd Stsd sSivd eaQM0d] et s are
applied to 15 conmuni cati ons between equi pnments connected to a wi de area
net wor k.5 The fddddheipdgartcibd |iextaidbdve Grirdiloredase

arrangement.

In the first operation step [S1], the terminal
device 1809 issues a transmission request to the center
station 1814, and designates an image, its resolution,

10 and the digital television 1812 as its destination.

At this time, the accounting unit fetches the
transmission request from the center station 1814 that
received the transmission request.

In the second operation step [S2], the center

15 station 1814 transmits image data to the digital
television 1812, and the digital television 1812
receives the image data.

At this time, the accounting operation is executed
as in the fourth embodiment, and the charge to be paid

20 by the terminal dewvice 1809 (or its user) to the center
station 1814 is calculated.

In the third operation step [S3], the terminal
device 1809 or the digital television 1812 sends a
transmission termination request to the center station

25 1814 when it wants to terminate data reception during

transmission of the image.



wherein a cipher unit is conbined with one of the accounting units
described in the fourth to eighth 20 enbodi nents so as to protect
information from being tapped or altered, and to performfair accounti fg 2002
processing. The first enbodi nent of this systemaccording to the present
invention will be described bel ow wi th425-reference to the acconpanying
drawi ngs. The operation of the inage transm ssion systemw || be briefly
descri bed below. First, the 2 3 AUG?2002 - 52 above-nentioned

hi erarchi cal encoding is perforned for an inmage to be transmtted. Second,
the use condition of a transmssion line is checked, and if a sufficient
capacity is avail abtethg founth eoperatiiomesten drStlf thee 9ai®F i nf or nati on
are transmtted. On the other hand, if a sufficient capacity for sending

i nformation oftationhkB8l4aykesminates wrPluME inagedatid diflis transnmitted
in the order from10 information of layer 1 to those of upper |ayers within
the range tha®CEPEORRFe it BhQI FaRrentsHirn tEF%‘f”tarfé'Qc“rd%ﬁH i*on |ine

al lows_ Such transni ssi on nmet hod becones_an, i nportant el enent techni que

upon processing of LMl FFFRUP ELRAF R HRIFUS i 155 @OV NN OCPET W ver, this
system does not depend. on the type or quality.aqf informtjqn or services,
and doeggnot r‘ﬁ)‘ér‘?%&rﬁté{:r&%u ?n‘@x‘gr%ge%’&?ﬁgyt e WSF kda(%radr chically
encoded i mage dat The present invention n e | si deration of
such 20 situati on%%n%h%afslighi ég%%flédé ?é(;eapfe [ engg‘gecéun 1%%8 processi ng

that can copesyhiihh hegDh SAELRIEE! b SO LRUY UL 160D ol Irles @

functional blo agram show ng princi pal part an accounting unit

according to ghrje | FRDSuIABEE MSHh Y A&BBitide diigsent invention.
Referring to Fig.” 19, an inage transm ssion system 110 conpri ses an

accounting unit 10fh Yh&0siioh sfétatidn step A4G 203 nfeit s thenge

transm ssion requests fromusers transmtted/received in the inage
transmssi on Systg i< opér Hbsmédcbapata | ths ainter refdtionc Hedld mopduni t
102, a resolution (transm ssion node) selecting unit 103, 5 and an
accounti ng proeeseerrinml tdaviice ah®0% so controls to notify the selecting
unit 103 and the accounting processing unit 104 of an identifier (the nane

or code for speci fi# iiped trepeienhils pegtrugied higigectiermdd tr &% i c

checking unit 102 checks the | . ) ,
accounting operation similar to that described above is

performed while replacing the transmitting and
15 receiving sides each other.
Note that this embodiment also includes the
following cases.
More specifically, when the terminal device 1809
comprises an accounting unit without arranging any
20 accounting unit in the center station 1814, the
accounting unit may fetch the transmission request from
the terminal device 1809 in the first operation step
[s1].
When an image begins to be provided, the center
25 station 1814 or the digital television 1812 supplies a
message indicating the start of image provision to the

terminal device 1809. Upon completion of image



transmttable capacity (traffic information) at that tinme by nonitoring the
i mage transm ssion system 110 or by inquiring of the inmage transm ssion
system 110 as to information associated with the traffic managed 193 Aug 2002
t hereby, and notifies the resolution selecting unit 103 of the checking
result. The resolution selecting unit 493 receives the identifier of a
requested image fromthe control unit 101 and traffic information of the

i mge transm ssion 20 systemfromthe traffic checking unit 102, selects a
resol ution upon transm ssion of the image in accordance with the traffic
information (ghe oM Ui sal@at i mRihod i |dr heydeseiitkad ater), and
notifies the accounting processing unit 104 and the inmage 25 transm ssion
system 110, W IGyIRAIGOrTe 1B GBI G [ rassd iy, irdfi ddta nge et egd

resol uti on. 2 3 AUG 2002 - 54 The accounting processing unit 104 fetches
an i mage iderdf finfigd rpamvinel cioid alhaldrmibal ansrialesqgiost.ches resol ution
information fromthe resolution selecting unit 103. The accounti ng
processing unit | (héd aeadmtnig amiargmosr respauiownttiagt he f et ched i mage
identifier and resolution information froma storage unit 105, and notifies
t he i madge tr armmnassion sy stentibedofin e dadoith Erdogd memftorupetni on.  The
storage unit 105 stores charge information of 10 inmages to be referred to
by t he accourfdtefigrastexfitiye messag® iniedtiiqge theasd@irdsodn igpgeem 110 i s
constituted by a network, and term nals such as conputers, receivers,
printers, noREBHSLIOM antk andé thehiadFareiry aReFeEes Uehe network via
lines or by radio. Note that the respectjve functions need not always be

di vi ded as dS&ISTIP™IRN Do Ressage ;AR IGR NG & E9FaPinisege may
titut i ngl e functj |. bl ock, arbit f th
above- ment | orf 25 1L 1 hAt i GAEE b Thi) SEFIATE™a S5P8r AFFy o
bl ocks., jThe traffi.c %'?r%%%irﬂ%r{?ti@%niirttte%e traffic checking unit 102 wil|
e taki

be descr1 bed Bel 6w whi ng "as an exanpl e a case wherein the inmge
transm ssion When the digital television 1812 comprises an

accounting unit without arranging any accounting unit
in the center station 1814 or the terminal device 1809,
the accounting unit fetches the transmission request

15 from the digital television 1812 in the first operation
step [S1]. 1In this case, the accounting operation is
performed, as described in the fifth embodiment. In
the fifth operation step [S5] of this embodiment, the
digital television 1812 notifies one or both of the

20 center station 1814 and the terminal device 1809 of the
charge.

The operation executed when at least both the

center station 1814 and the terminal device 1809
comprise accounting units is apparent from that

25 explained in the sixth embodiment. 1In this case, data

exchange not only between the center station and the



25 system 110 is realized by an ATM (Asynchronous Transfer Mode). 2 3 AUG
2002 - 55 The traffic checking unit 102 inquires of the inage transm ssion
system 110 as to whether or not data can be transmtted at a certain
transmssion rate Gr. If the image transm ssion system 110 denies 33 AUG 2007
transnission at the transnmission rate &, the unit 102 inquires of the

i mage transm ssion system 110 as to transm ssion at a transmssion rate Cr
(Cr <Cr) until permssion is granted. On the other hand, if the inmge
transm ssion system 110 grants perm ssion to 10 transmt at the
transmssion rate Cr, the unit 102 sets the transmssion rate Cr as a
checki ng val uBigifaanteh@YéstPANRHT s318A B§EveRn cORReT t tREBLBRL anot her
network system a traffic checking nethod other than that nentioned above
may be perfor ABYIFRS162BoPReChBFdERce with the network. More specifically,
the traffic checkinﬁﬁnethod of this enbodi not ljmted to the

above- ment i oned exa I@lgbtPhﬁmgﬁﬂ&mﬁﬂteQQE%R% é?e??ﬁflﬁgﬁﬁTﬁ*?ﬂlselecting
method in the resolution selecting unit_103 will. be explained 20 bel ow. The
resol ution seWégiihﬁ ﬂﬁ??ri_%gré%g?VES Fheor t?%ﬂw%s%gd?%ﬁ_ %M?éi!:he _
(021 11C 81, LIRnLRASCLLENSE! 3oh0M PASEN A0 LR MEA el e B0l 1O
ool | ke Er e Ty LAy unit 103 comares (ransm ssior
Referring to Fig. 16, a B-ISDN network 2001 using
a high-speed public network and a cable television
(CATV) network 2002 are connected to each other via
10 LANs (local area networks) 2003 and 2004.
Ground-based stations 2011 and 2012 perform
information communications via a communication
satellite 2005. Information providers 2021 and 2022
provide various kinds of multimedia information such as
15 video information, audio information and the like by
utilizing these communication networks, and charge for
the information provided. Users 2031 to 2039 utilize
information provided by the information providers and
pay charges for the information.
20 The B-ISDN network 2001, the CATV network 2002,
the LANs 2003 and 2004, and the communication satellite
2005 are connected to each other and can exchange
information with each other (bidirectional
communications). The information providers 2021 and

25 2022, and the users 2031 to 2039 are connected to

corresponding ones of these communication networks.



2 3 AUG ZOOZ - 56 storage unit 105 will be described later with reference
to Fig. 20) required for transmtting the requested inage at the respective
resolutions and the traffic (transmttable capacity) of the inage

transm ssion 5 system by accessing the storage unit 105, and deter d Hd¥6 {082
resol uti on upon transnission of the inf§e in the foll owing sequence. Let Cr
be the transmttable capacity calculated by the traffic checking unit 102,
Cl be the transm ssion 10 capacity required for transmtting certain

hi erarchically encoded i mage information at resolution |, C2 be the

transm ssion capacity required for transmtting the inmage information at
resol ution 2 (inf o'ﬂ"fﬁtiﬁgoélf‘aFé?@rBrQVh‘ﬁﬁrQ)%O #red t @22 rA®e®i ssi on 15
capacity required for transmtting the_ inmage information at resolution 3

(i nformation BFCPEPEFRIIUNDTS jAgsqTIbadginatie $HeSt rEnsHEERon capacity
required for transmtting the image_information at resolution 4

(i nformation %TbP§§@?§t§: 2Since JBYdurectiopp] CUWRINIGHTLIeNF, CaN ho
resolution 4 is_selected, On the other hand, if. > Cr .~ C3) resolution 3
is selected; PRdes £%c?°§E_E&? +%£%¥ﬁ??bﬂn3p¥%y%é§§itiﬁﬁ 9@?%5 B3Ven > o >
G, resolution 2 is selected; if C > C > Cl, _resolution.,l is selected.
A% RetontrERe i Els st cRTREaREY A TRTeY Y Bt PnEch

transm ssi on e h fficient transm ssion capacity cannot be

obt ai ned even§%§}r5§%I§ ?%né%Fgé'Z 3 AUG 2002 - 57 Note that the operation
of the resolution sglegtingnifhy dQ8t1 FaPte | il EtbtLedder @0OYSs menti oned

one. If the capacity C 1s not enough to transmt an 1 mage at resol ution

(i =1, 2,...3pp&Fabus, Ghdy BE 1NBELPLERYbIOdERNSIBH tBshbatat@SOARd i ON |
within the bounds of the capacity Cr, or the control may wait until a

sufficient caphRei hgthdrk;”_of may Sbé@vebhmdt€ed Fi@.eakh dpperatuexaspl e of a
charge table stored 10 in the storage unit 105. In the charge table shown
in Fig.120, fan extephal defbeceantion Info 1 incurs charge 11 and requires
transm ssion capacity Cl1 when it is provided at resolution 1. Also,
information Info 1Ai¢eseswihhrbe 9®phainad bhelkpw rwisth regtgrerderteapacity
Cl2 when it is provided at resolution 2, and incurs charge 13 and requires
Fig. 17 wherein the user 2039 subscribes to the use of
information provided by the information provider 2022,
and the user 2039 is charged for information provided
15 by the information provider 2022 when only the provider
has an accounting unit. In the following description,
the transmission line includes the second LAN 2004, the
B-ISDN network 2001, the CATV network 2002, and the
first LAN 2003.
20 In the first operation step [S1], the user 2039
sends an image transmission request to the information
provider 2022 via the transmission line.
In the second operation step [S2], the information
provider 2022 provides hierarchically encoded image

25 information to the user 2039 via the transmission line

in accordance with the request sent from the user 2039.



transm ssion capacity Cl3 when it is provided at resolution 3. The
operati on executed when the accounting unit of 20 this enbodi nent perforns
accounting processing in a charge systemthat sets charges in units %f

resol utions will be described below. In the follow ng description, &JcA&E0?
will be exenplified wherein a user (6r#Ri s or her termnal) requests a
provider to transmt inmage 25 Info 1, and the transmttable capacity of the
i mge transm ssion systemat that tine is & (Cl4 > O > Cl13). 2 3 AUG
2002 - 58 In the first operation step, the control unit 101 fetches

information with which the user requests to transmt image Info 1 by
moni tori ng meS¥EdEd thifsAPteEdPLecENGeBCFAYPRENY BBRT EFAA8NI ssi on system 5

i Vi f, t he i t i SSi t In th d
operation st eBeSERACEFatfi C'EhEERF hY GAPPILBSRERLEKSHERRCERalfic of the
capacity G In thEN BPEICBRaRAPPEREEiED. SRR COR T oFRanteoT090Rat i 11 o5
capacity C. In th ird a , fo n 0 tifies the

| uti | ect.i it _10 fi tifi Info 1 t t i .
The traffic oRSBRene TACPSROSSRSR: FrobibhELrhcsrarsSr AP fEhEe e T 0s

of the tBa”S”h%h%Q'%oc%géﬁEEthrre58é£98£”8£eim£$§ é?é?hgtion sel ecting
pa ed for

unit 103 reads out transm ssion ca Itres requi ransmtting i mge

Info 1 at the rasRaRGLYBn" B8FOLHE QRS %(on1the storage unit 105, and
conpares themwth the 20 transnitta% e capacity O so as to select inmage

resol ution 3 corregpordiengoliethNEpeyst £8h é%@ﬁfL§41IheHe {1 heorRhtidA3
notifies the image transm ssion system 110 of the selected resol ution.
provider terminates transmission of an image in
accordance with the transmission termination request.
10 Also, the accounting unit terminates the
above-mentioned accounting operation.

In the fifth operation step [S5], the charge
incurred is paid.

When the user has an accounting unit in the

15 above-mentioned network, the accounting unit described
in the fifth embodiment operates. On the other hand,
when both the provider and the user have accounting
units, the accounting units described in the sixth
embodiment operate. As can be seen from the above

20 description, similar accounting processing can be made
for other users and other information providers.

The ninth embodiment of the present invention will
be described below. In an image transmission system of
this embodiment, when information (an image request

25 signal, image information, information relating to

accounting, and the like) is transmitted via a

transmission line between a transmitting station and a



In the fourth operation step, the control unit 101 25 notifies the
accounting processing unit 104 of identifier Info 1 of the requested inage.
The 2 3 AUG 2002 - 59 resolution selecting unit 103 notifies th 1
accounting processing unit 104 of the selected resolution 3. The agkoAHQ?Wé
processing unit 104 reads out correspasdi-ng charge 13 fromthe charge table
stored in 5 the storage unit 105, i.e., that showmm in Fig. 3, on the basis
of image identifier Info 1 notified fromthe control unit 101 and
resolution 3 notified fromthe resolution selecting unit 103, and notifies
the i mage transm ssion system 110 of the readout charge 10 information.

Fig. 21 is a Pée&&svﬂhﬁggegﬁaﬂw esetbslﬁé&%%ﬁgrc%&ﬁ@g%née@&riw

accounting unit 100 shown in the functional di agram of Fig.” 19.

Referring to fig.pdlat88mpeeQURYi N1 LA §pS88d 1o £O6R&SPONdS to the
accounting unit 100 shown in Fig. 19. A CPU 201 processes inputs from an

/O interface 202 and georiaiepacoymeays iMagd Bxtermatislevitehdut
accordance with a programstored in a ROM 204 or a RAM 203. 20 The 1/0

interface 20Zp&xchangesryas of oat tiod vedcditde imform@tian. transm ssion
system or inputs/outputs data to/froma storage device 206. The RAM 203 is
used by $he CPU 202. asAaathenpoparyy néhegyisesnchiiss e ar rexpgai &5 The ROM
204 stores a programto be executed by the CPU 201. Wien a programis

| oaded from aadevher rege8vihG 208Fion Frrndutesjussthernt cregives unit 200

or is stored in the RAM 203, the ROM 204 nay be omitted. A bus 205 is used
for exchangi nirfeteeBh®Rg t he conponents fromthe CPU 201 to the ROM 204.
The 5 storage device 206 stores charges correspondiggito di fferent

resolutions in uni¥s o FTREFLEINAMETHIRN | SRSHE IR ME3TIe optical , or

sem conductor_ elenment, In_Fig. 21, the_functions of the control unit 101
the traffic cHERAPRYELARtf9H2PaY Rt RbteR i U T HIThg A F]FFVeD3, and
the ac nting progessj it.104 i ' 9.¢C ! i,zed by the
CPU 200 he 170 16t ot Aettuiiy et eI EP Y AT 30 S 205,
For exampl e, JDE,00188y: 06 LHE-GOOVEs o Gt A PRSIALIAI eps, traffic
checki ng processing, resolUtion Selecting processing, accounting

processing, and thes|ddenedfnadd@idedhdyidde L 20h,: AR ddies ORglAt i on
sequence, traffic checking method, resolution selecting nethod, and
accounti ng prasessitihdgreimDe ddsdiied oin afree sfiy=ad 4 difgh t’AM 203 or the
ROM 204. The
embodiment may be combined with the following cipher
15 unit. In this case, in Figs. 8, 10, and 12, the
transmission terminal device and the reception terminal
device can comprise the following cipher unit. The
ciphef unit may be assigned to image data in units of
hierarchical layers, and the operation time of the
20 cipher unit and the information volume processed by the
cipher unit may be used as parameters for charge
calculations.
The cipher technique will be explained below. The
cipher technique can be roughly classified into a
25 common key cipher system and a public key cipher

system. The common and public key cipher systems will

be described below.



traffic checking processing in the first operation step, resolution
notification in the second operation step, and charge notification in the
fourth operation step are perforned via the I/0 interface 202. 25 Note that
t he arrangenment that realizes the funq%ional bl ocks shown in Fig. fghjggmgt
limted to that shown in Fig. 21. For anpl e, at |east one of R
2002 - 61 the functional blocks shown in Fig. 19 may be constituted by one
device, or all the functional blocks shown in Fig. 19 nay be constituted as
a single device. Also, the operation is not limted to the S

above. mrent oned oney, andopfibs EDOSLIRAL Loctufes thend chloukngesases, More

specifically, the secon ratron steps may be conbined into one

step, and the £f§9£ut'@n?gseﬁﬁahngegnbs ROP LoafonOut &NeiphanseyseLn

capacity 10 G "required transm t|n I mage Info at a certain
resol ution i. fﬁt@ﬁl&ﬂeauefsn;9§teg£lsh@satpscéx@éfnghsbgcghng unit of the

transm ssion capacity G, the traffic checking unit checks if the

transm ssion cafeheiBelf QL pRErakey henr 88618ty ONalso 18aliedhe seansti ssion
cannot be perfornmed, the resolution selecting unit 103 reads out a

transm ssson CR@@ACtiyhéLgeys€amat aasy@metvitc otipleer gsystespl atian i-1)

| ower than the resolution i, and repeats the above-nentioned operation. |If
t he transm ssiasughncbgh@ pgstenjed, the resolution selecting unit 103
notifies the inmage transm ssion system and the accounting processing unit
104 of the sel ect edThesobmmonnkepl céphari sesyenieen hee felassbpbedtion step,
the user designates a resolution upon requesting an imge. 25 \Wen the
accounting uni inb® ahbioekbedphent £or ehehestpfdia®r f burtmiBpePhti on steps
determ nes that the inmage can be transmtted at the desi nated resolutlon
2 3 AUG 2007 tRRaFasSEetit Fsﬁlgaﬁe&wﬂgkﬁh.f—a‘i’eahw&w.%% ??

t 1 f t 1 it t
dég?azgfiéores %ﬁSF%ﬁusgﬁglgﬁe[ bﬁ?i %e%;§€§ s'?nI URT qi%ﬁﬁperﬁ%rns t he
accounting S pLog gééngeQE Lhe, ﬁggg@t Sﬂ?fgé%f’?é@f‘l:org&@e&tﬂftéransm ssion

cannot be perforne e*tesol Ut1on sel ec Ing unit transmts an inmage

at a transmttabl e fRLe,phcallShdPt Lhcih8ed r ANEHA SSHOS €66 e piest or med.
Alternatively, the unit 103 notifies the 10 i nage transm ssion systemof a

nmessage i ndi catbAdcipRérdAg ABEE bF transposimg tiye | ov@sxr ngft he resol ution
or the request is canceled. The accounting processing unit 104 perforns

accounti ng prockssaagersyraspobhditigutbohheiplspettr velphachsgi dygta by
operations. 15 The second enbodi nent of the present invention will be
descri betlSbel oaubsthtutingeabareotens wWithnpbrgd repara@kens. 374 tHHeS
enbodi ment, the present invention is applied to realize an_accounting unit

used in a charbbk%e s§§t§ﬁ%§hﬁ?5§el%c?@rFﬁ%P?%%EW?ﬁ|EﬁP¥?d@%¥) of an i mage
to be transmtted in corresponde ic of a tran§g155|on

line, sets uni F*ehaPgestHer ﬁﬁlFuPﬁFbFHg%??wF%%W?ﬁmﬁ?n P CotREhdience with
basi s of the uiFt Rfap bEeShCTRAST & Hadfast e P Eh%%hgtrans % ed’

basis of the unit
| mge, to Copetm@sh'sr@éma,ﬁa&lsﬂe?dwgngna%y VROECH rAdSid s sy 2 3

AUG ?~~7

20 once, and the like are known (for the details of the
ciphers, refer to Chapters 2 and 4 of Ikeno & Koyama,
"Theory of Modern Cipher", The institute of
Electronics, Information and Communication Engineers
(1986) ).

25 Of the block cipher, ciphers such as DES (Data
Encryption Standard), FEAL (Fast data Encipherment

ALgorithm), and the like, whose algorithms are open to



- 63 systemfor transmtting hierarchically encoded i nage information via
the transmssion line. Fig. 22 is a functional block di agram show ng
princi pal part of an accounting unit according to the 5 inage tranirg' 3si on
system of the present invention, and corresponds to Fig. 19 in the 49 Adh 2002
enbodinment. In the foll ow ng descriﬁtﬁ@nf a detailed description of the
sane arrangenent and operation as those in the first enbodi nent wll be
omtted. 10 Referring to Fig. 22, an inmge transm ssion system 410
conprises an accounting unit 400, which corresponds to the accounting unit
100 shown in Fig. 19. A control unit 401 corresponds to the control unit
101 shown i n EP§ P¥YLlig {farf thecHeERLAG uRFRI2H2&1KaE8PRE-ponEEPRRT t he
traffic checking unit 102 shown in Fig. 19. A resolution selecting unit 403
corresponds t 8'€h&NfEEBRGEPEnSeENELtYng GRPKOF03 sRBRA PREeFV§dely. An
accounting processing unit 404 _corresponds to the accounting processing
unit 104 showHSEA PPgCOTBer&138 SEBPEGE-unit 405 stores charge information

of images to be re& rred Eo bx the.control unit 42#{ and corresponds to the
storage unit 105 SRORNEFR:EFg<eYoCERET] RYGESTr Hheh BE| BHOLISEEM 410
correspopds t 236 in@gg Lig niﬁaion. gtem 1 Q shgmg éf ggg. % et A
neasuring unige 6 nmeasur 8s ?%8 In oFﬁ§¥|onS¥8 e of ina%e I nfof mMati on

transnitted/rggeuﬁgghiggtggc%ﬁee?iggg éﬁgZ Tdééipthgﬁe ;ﬁgénission system

410, and is not arrang I'n odi nent”~ descri above. The

contents of agghapgentabkemstarfdotRetNetALOLAEPHEL k4P 21 8T Spbhersane as
those shown in 5 Fig. 20. The operation when the accounting unit of this

enbodi ment pepl;8naE, a6RQUBhENEcRE BRBESKAY L8 HelAaigesSySéE4 t hothe St S
charges per unit information volume in correspondence with resolutions, and
det er mi nes t hgedtuebar g€ ©het pabbasi Repf cipretinatei af cswmtaohzadl ime and
the information volune of the transmtted image will be described below. In
t he fol Low ng(desci2pti end &3dabeluowl| be exenplified bel ow wherein a user
(or his or her terminal) requests a provider to transmt imge Info 1, 15
and the transmittable capaeet gnoencheheraeyt apdsai dectphey sheyn ae t hat
time is O (Cl4 > C > Cl13). In this case, the first to fourth operation
steps are theddffergatt f5S8 pAcChhetherstndnbdai AREIPRRS F¢HeRARF e, and a

detailed d i pti 20 W]l b itted. In thi di t,

detall 29 SescLoph! 20 LAST 50020, VAL BEORLLLEHy| oAl e ot upon
i i Iy . .t he | i i Info 1 whil h

eS| 10 un! 808, 60408 L 6oL 0Ly LT Lo 0 1 v e e

conpl et gn of gt capspi,esben of image Info 1, the accounting processing unit
404 determ nes the charge on the basis of unit 2 3 AUG 2002 - 65

(2) Since the encipher keys of users are open to
the public, each user need only store his or her own
decipher key in secrecy.

(3) An authentication function with which a

20 receiver confirms if the transmitter of a sent message
is not a pretender and the message is not forged can be
realized. This function is also called a digital
signature. As typical systems, the following cipher
systems have been proposed.

25 That is, RSA cipher, R cipher, W cipher, MI
cipher, MH cipher, GS cipher, CR cipher, M cipher, E

cipher, T cipher, S cipher, L cipher, GMY cipher, GMR



charge 12 and the counted information volunme, and notifies the inmage
transm ssion system 410 of the determ ned charge. Fig. 23 is a block

di agram showi ng the detailed 5 arrangenent of the accounting unit 400 shown
in the functional block diagramof Fig, 22. Referring to Fig. 23, and AUG 2002
accounting unit 500 corresponds to tﬁe4acéounting unit 200 shown in Fig.

21. A CPU 501 Corresponds to the CPU 201 shown in 10 Fig. 21. An 1I/O
interface 502 corresponds to the I/Ointerface 202 shown in Fig. 21. A RAM
503 corresponds to the RAM 203 shown in Fig. 21, and a ROM 504 corresponds

to the RON'20é1§H8¥D bﬁsﬁ%?ﬂzg%ﬁdﬁ§8§§?§95 i§nH5€H%fQEkQXQPQ”QAQQndata 15

anong the conpohents fro o the ROM 504, and corresponds to

the bus 205 sheyn tReFh@tafls & StREAGEpHENE CCrablr St E8aFb&F 8% to
corresponding to different resolutions in units of images, and corresponds

to the storagg gdevigengd0f rbP¥Mal N"Thorglor ModeFRaSUSHEE" | NBAE UMENt 507
nmeasures the transm ssion volune of image information transmtted/received

in the inmage ihanstissi 6n BYSEErOALOs , andr 6OMPE i 5€San@. Comm@n LOMH L . | N
this case, when tinme is neasured in place of the information 25 volune, and
t he charge i seflgiseersedlods)he basis of the unit charge and the neasured
time, the CPU may 2 3 AUG 2002 - 66 perform neasurenents, and the
measuring instruneks &OIcrilyedealbovée i eaccheding i tg tlee Rlgpve 3, the
functions of the control unit 401, the traffic checking unit 402, the
resol uti on 5 embedimnemtendt 188, presen belmeentinn NgsNCT BITUN LI

processing can be performed in correspondence with the
resolution of image information, an accounting system
10 that can fully utilize the features such as the types
and qualities of information and services can be
realized. With this system, various kinds of
information and services can be copied with.

According to the above embodiments of the present

15 invention, accounting processing can be performed in
correspondence with the hierarchical encoding
technique.

According to another feature, an illicit act
against information transmitted/received in an image

20 transmission system can be prevented.

According to another feature, the transmission
format of data can be designated in correspondence with
the traffic state of a network.

The preferred embodiments of another image

25 transmission system according to the present invention

will be described below.



404 shown in Fig. 22 can be realized by the CPU 501, the I/O interface 502,
the RAM 503, the ROM 504, the bus 505, and the neasuring instrunment 507
(the neasuring instrument 507 may be onmitted when tinme is 10 neasuQ%dAUGﬂmy
this enbodi ment as well, various nodifications described in the first
enbodi nent may be made. In this enbodPRent, the charge at that tinme may be
cal cul ated by the nethod as in the fifth operation step at an 15 arbitrary
timng during image transm ssion, and the accounting processing unit 404
notifies the imge transm ssion system of the charge. The third enbodi nent
of the present inventjon w be descri bed bel ow, n. this_enbodi nent,

|1 F 20 |
the present inventi®dnthe SPRPTHELRES aFP R s ?f?ﬁlgﬁgoﬁﬁ}gwatt%ﬁedeternined
tinme intervals b cglculat%n&nthe acggnqiﬁéed c agﬁe in the first and
second enbodiﬂﬁﬁ¥§9 NOYECR AT the FRRuhgdnEnt SOF &n° ateduntFhy Sinit of this
enbodi nent is, 25 the, s as,that shown in_Fig. 22. Figs. 24A and 24B show
exanpl es of a&%%%%f%%e%gg%%uﬁ 29D %gb%téﬁ%%sﬁhtgﬁ% %?grage unit of this

- 67 23 A%ﬁg%ﬁ&@&&'&é@%itf OLn&EXATPE £3 ¢ FL 8- o 2040 3001Es Al 3Gl at ed

anmount table e accountrng unit is arranged rn a termnal on the

i mage providerngigde. Rl Ehd I DatPe B M 1RMY DAL adicd hoss, of
i mges provided to 5 User Ais not paid yet, and only Charge B of those of

i mges provi degle t fe 4Bt Rok St UBopdi wh MethidPatdiei M hedndeiithg Hif.a 24B

shows an accumul ated anmount table when the accounting unit is arranged in a
termnal on tHeansRisSide. syt rnge tordhdmi €4 i &rdycHlmwy ge A of those

of images provided fromprovider Ais not paid yet, and only Charge B of
those of i nmo&Scoded image information via the transmission line.

In particular, the first embodiment of this system

10 will explain in detail an accounting unit that performs
accounting processing in a charge system that uniformly
charges in units of layers (resolutions) of
information.

The second embodiment will explain in detail an

15 accounting unit used in a charge system that takes into
consideration the information volume as well as the
layers (resolutions) of information.

The third embodiment will explain in detail an
accounting unit used when accounts are settled at

20 predetermined time intervals in the first and second
embodiments.

The fourth embodiment will explain in detail a
case wherein the image provider side has one of the
accounting units described in the first to third

25 embodiments.

The fifth embodiment will explain in detail a case

wherein the image receiver side has one of the



provided fromprovider His not paid yet. A sequence for calculating the
accunul ated anount of charges obtai ned based on the unit charges and 15

i nformation vol unes of images by the accounting unit of this enbodi t

wi |l be described below. In the follow ng description, a case wll @AUG 2007
exenplified bel ow wherein User L (or-hP%s or her terninal) requests provider
Ato transmt imge Info 1, and the 20 transmttable capacity of the inage
transm ssion systemat that tineis & (Cl4 > O > C13). Note that the
first to fifth operation steps in the operation sequence of this enbodi nent

is the same as those, described_above, and a detajl ed descri C#i on 25 thereof
will be oni tt%‘ﬂ?o‘l“ht%’hgsu’é%%%o‘?ml,b?fgd'f‘ oI etioh ¥ T"(lhleg ifth operation

step described abgove, in the sixth operation Z ~ auc a~~~ - 68 step, an
accounting pre®RRIIPY tRit reads out the accunul ated anount of charges for
User L froma storgge unit Lﬁnﬂgs { he charge calcul at ed

in t. fifth
operation step to I'he TEAHOEMRREUMRR Bt R 3 rde%oal'l g 3 Ihceasbe sum

data in the siorge upily 705 The ! QUi erbodl Rl ol LS BSOSl

. . . Yh% %h
i nvention w | e descri r'et érence e ‘acconpanyl ng

draw 19s; Fl GoofredSofla B dndl a9 2%%2?%&%@1&@3&%’%“@&91%@ iifrege

provider (or his or her t&rmnal d as one e accounting

processing units gesctipedep Ned enddd Shed@ third enbodi ments. Referring to
Fig. 25, a transm ssion term nal device 1001 on the inage provider side

conprises a 15 coni eseaicth asSmBbPAR&TONabi COMBME B in anWldstiat izon, or the
like, or an imge transmtter, which conprises an accounting unit 1002. The
accounti ng untidsdOfefein eci® dlscduth ©itey Ainite described in the
first to sixth embodiments are applied to
10 communications between equipments connected to a local
area network.
The eighth embodiment will explain in detail a
case wherein the accounting units described in the
first to sixth embodiments are applied to
15 communications between equipments connected to a wide
area network.
The ninth embodiment will explain in detail a case
wherein a cipher unit is combined with one of the
accounting units described in the fouxrth to eighth
20 embodiments so as to protect information from being
tapped or altered, and to perform fair accounting
processing.
The first embodiment of this system according to
the present invention will be described below with
25 reference to the accompanying drawings.

The operation of the image transmission system

will be briefly described below. First, the



accounting processing units described in the first to 20 third enbodi nents.
A reception termnal device 1003 on the user side conprises a conputer such
as a personal conputer, a workstation, or the like, or an image recngqnmzmz
The operation of this enbodi ment mjllf%ﬁ descri bed 25 below with refeéerence
to Fig. 26. In the follow ng descripti®th, a case will be exenplified

wherein User L (reception term nal device 1003) requests provider A 2 3
AUG 2002 - 69 (transmission term nal device 1001) to transmt imge Info 1
and the transmttabl e capacity of the imge transm ssion system at that

time is O (EHoveGiertt {dPd WRES 4 1éh BELD WHA WL iy 0L S tidd  ffr t he
second 5 enbodi nent and an apparatus therefor are used. In the first

operation stegn lbesde Ltd rieastidrssmi tiessage that requests provider Ato
transmt inmage Info 1 to provider A via a transm ssion line (this nessage
will be referred t®ecsndn thmgesd resrsid sisororof e uesdnshil sreiksadeine
hereinafter). Wen the term nal device 1001 of provider A receives the

i mage transm ssicreckedesdndress ag esu ff fies jsarco wdpaw tuniis 162 fadtlehes t he

i mage transm ssion request nessage fromthe transm ssion term nal device
1001. 15 I n tfeasesodfl aberthe oewtep,of Hehaacdomgs | if armatigoanshecks t he
traffic of the transmssion line via the transm ssion term nal device 1001
to obtain a t¥e@RsMitidde capacity Cr, and thereafter, refers to capacities
Cll to Cl4 in a charge table shown_in 20 Fig. 20. Then, the unit 1002
conpares the transyRtEbIethepdand, &f i (WG RGNS SerRecl o {64, and

determnes that (mage, Info 1 js to be transmtted at resolutiqQn.3. The unit
1002 not i fi esSEMERG AHATHITEHAPT & it i1 A o0 - P Fo e, 25 I n

the third operatlon, si&p. 4 Ne-LIANSHESIAN daf Whal, deyipe 1001 transmits
image Info 1 at resolution 37to er vVia e transm'ssion line. At 2 3

AUG 20Q2, - ~0y t i g1ey, i i c he
i nfor m%’t?al on \%T%%n o? I m%ﬁar#égelﬁﬁﬁééyﬁr%%%és% tteagi‘strht(%%] t he
transm ssion {4 Hdde GOV €N GurddhtiiRe dlntdbIP H=d Gy i tHehe

accounting unit 5 1002 nonitors image Info 1 which is being transmtted.
Wien the uni ttddeniSe08H 1 Zise tha el ofsudrraEnsmli¥sieh m&@ged nfo 1 to

User L by detecting a bit pattern indicating the end of the i mage or by
recei ving a ressagss ardiiogdomgarithes Jamckraf tecdmsinguss iuporo fpriowegs ing
of multimedia information in, e.g., a LAN.

15 However, this system does not depend on the type
or quality of information or services, and does not
perform accounting processing to cope with
hierarchically encoded image data. The present
invention has been made in consideration of such

20 situation, and has as its object to realize accounting
processing that can cope with the hierarchical encoding
technique.

Fig. 19 is a functional block diagram showing
principal part of an accounting unit according to an

25 image transmission system of the present invention.

Referring to Fig. 19, an image transmission system 110

comprises an accounting unit 100. A control unit 101



10 Info 1 to User L, it reads out unit charge 13 fromthe above-nentioned
charge table, and determ nes the charge for User L on the basis of the

i nformation volune of image Info 1 provided to User L and unit chargpa¥% 7
In the fifth operation step, the accoun;ing unit 15 1002 out puts the chapé@
calculated in the fourth operation sTé%“tb the transm ssion term nal device
1001. In the sixth operation step, the charge is paid. Note that this

enbodi ment al so includes the 20 followi ng cases. In the first operation
step, the user may designate a resol ution when he or she requests an imge.
When a transrg ssi,on capaci ty Cr _enough to transm.t the inage at the

desi gnat ed rg%%cﬁngﬁﬁggﬁhoraﬁ§%ﬁ§s % aFﬁ@&?sFﬁefgggoHﬁFfﬁg processi ng unit
transmts an '@Hg at, t esi t.ed. resql ution wthin_t of the
transm ssion écapagﬁa%/teé]):ere%etsi_e\%%gtlinvépe, lf“%ge_ t_ﬁa?sf&b(%ségg?ggg?%ﬁ’ _
account i g pPrOGESING U Lol Il ble 3 eyblleGlehabkARSMiATEORogaPaci ty

i s assured. ternatively) "the accounting processing unit transmts an

i mge at a resoldidion At  3lds <HARS HoSsh OBMEER 1 hBe R £r 285M SSi on
capacity C. Alternatively, the accounting processing unit supplies an

instrucki on f0d GNGRIdAMiRG peddestihg aRikee,t hARSANLESI On apparat us,
and perforns accounting processing in aCcordance with the instruction. In

this 10 casecdited1e® HoVITH ThieOBedRRRLAGUGNREr LOBMEnEMEEE tTansni ssion
processi ng or processing for canceling the request together with an i mge

reception appaoatintinyotpeddealsinge uafi tt he4abévannedehenédepr 0ERESI Ng
operations may be selected by the user upon inquiry. 15 In the first
operation st egmet loer gsdke ey specidgingnaheimagennofiab deguestédr i nage
processi ng apparatus) as a destination of an image when he or she requests
an i nmage provingge-to transnmit an image, and provider A transnits inmage

information to the 20 designated destination.
10 The traffic checking unit 102 checks the

transmittable capacity (traffic information) at that
time by monitoring the image transmission system 110 or
by inguiring of the image transmission system 110 as to
information associated with the traffic managed

15 thereby, and notifies the resolution selecting unit 103
of the checking result.

The resolution selecting unit 103 receives the

identifier of a requested image from the control unit
101 and traffic information of the image transmission

20 system from the traffic checking unit 102, selects a
resolution upon transmission of the image in accordance
with the traffic information (the resolution selecting
method will be described later), and notifies the
accounting processing unit 104 and the image

25 transmission system 110, which perform accounting

processing, of the selected resolution.



In the third operation step, unit charge 13 may be read out, and the charge
incurred so far may be cal cul ated on the basis of unit charge 13 and the
information volume at that time. The cal cul ated charge 25 may be oul putU6t2607
the transm ssion term nal device 1001, thus notifying provider A or User L
of the charge. 2 3 AUG 2002 - '7 Z *nthe fourth operation step, after
unit charge 13 is read out, unit charge 13 nay be output to the

transm ssion term nal device 1001, and the transm ssion term nal device
1001 may transmt unit charge 13 to 5 User L via the transmission line. In

the fifth operati thétaecpcﬁ]ﬂgtejlr%%%g%@e%?ﬁ% & [Pra]d4 d?evécﬁrﬁe[sloé)r} may notify

User L of the charge via mssionine. e acco I ng processing

unit 1002 may . j i , dewvj d the like
ym#s%gqel%&@uiz géeeﬁncgﬁ L JRA Lﬁm.fe AR deie el

of the transm on termna I'n thrs iment, the follow ng

modi ficationsedyh e Lok, ¢ P iGHFE3aN Y Fhdnl AddiAd QN i drhe

above-mentioned exanples. That is, this embodiment nay 15 include

nodi ficati onssdie Wi e agepuntindg SR eSSINY pHidesHBind Rgifd rigdq and

third enbodi ments are applied. The fifth enbodinment of the present
inventi gn W ldedss dRserd kel QurMdshonefigigeres tHe tfaieeppayd ng 20

drawi ngs. Fig. 27 shows a case wherein a user (or his or her termnal
devi ce) has drerfifier aoeDdwdddlag tioac assiorgatiidrs flescra Babrage he first
to third enbodi nents. Referring to Fig. 27, a transm ssion termnal 25
devi ce 1201 omitthéd QSvagmndnmtiiddessitihe domge Jesrsmission system
110 of the readout charge information.
The storage unit 105 stores charge information of
10 images to be referred to by the accounting processing
unit 104.
The image transmission system 110 is constituted
by a network, and terminals such as computers,
receivers, printers, monitors, and the like, which are
15 connected to the network via lines or by radio. Note
that the respective functions need not always be
divided as described above, but a plurality of
functional blocks may constitute a single functional
block, or an arbitrary one of the above-mentioned
20 functional blocks may be divided into a plurality of
blocks.
The traffic checking method in the traffic
checking unit 102 will be described below while taking
as an example a case wherein the image transmission

25 system 110 is realized by an ATM (Asynchronous Transfer

Mode).



conput er such as a personal conputer, a workstation, or the like, or an
image transmtter, which conprises an 2 3 AUG 2002 - 73 accounting unit.
An accounting unit 1202 corresponds to one of the accounting procesgﬁpﬁuﬁzmz
units described in the first to third ggbodi ments. A reception termna

devi ce 1203 on the receiver side conprises a conputer 5 such as a personal
conputer, a workstation, or the like, or an inmage receiver. The operation
of this enbodinent will be described belowwith reference to Fig. 28. In
the follow ng description, a case will be exenplified wherein User L 10
(reception term nal device 1203) requests provider A (transm ssion term nal
devi ce 1201) to trBpentraffbgechedping awrel § O3 rigrsHitasaife Wipacity of the
i mge transm ssion systemat that time is C (Cl4 > C _> C13) when the
accounti ng prb8edei RERUAPESHEoR ey SERBNHLA Beiodinfied LTLARE d43Fa he
first operation step [S1], User L transmts a nessage that requests

provi der A toC®PaPRnFranaRyEteRfat 12 P PrdWN dereIEMASEION Et$hi<Tsi on i ne
(this nmessage_will be referred to as an image transni ssion 20 request
message her e %g:"flé?)?mam% EERBTA T PP RINY D02 G ASTHES the i nage

transm ssi on ée uestsrressa e.%omthe reception terén' ng!?edeuvi. e 03. In
the secohd opef LT 3teP %%2 € R AR T S (1208 iEds *ife traffic

of the LTansTiasonel i8e g8l et anm sslon gl ol davige 1201, Lo

e capaci erearter, refers to capacities

ClL to Cl4 incihe hesgs,abl & Geseiiheton 2452000 = T4 pbove. Then,

the unit 1202 conpares the transmttable capacity & wth capacities Cl1l to

Cl4, and det et NESpdARissiBgeid YPardtdd. t PecHd JHEt gt irrespleution 3.
The unit 1202 notifies the reception term nal device 5 1203 of resolution

3. The receptifdigé etFanghi eVl esyLflen NOLO fdrem dhodrimreTicrsiten terni nal
devi ce 1201 of a nessage indicating that "User L requests provider Ato
transmio i mageramémid at tlesotidnam SiorlGrdte tdre tiher dindpenf? aetst ep

[ S3], upon reception of the message fromthe reception term nal device
1203, the travken teangmisshdmarate\Greas 20 chadniag tvaliueage Info 1 at
resolution 3 to User L via the transmssion line. At the same tinme, the
accounting unit 1202 3% He2Ge rBRNHel $HQY St wanshd totedndye Info 1
which is being received by the reception termnal device 1203. In the
fourth operat %tlé‘?rep‘“f@é%ktﬁés%ﬁ%oﬁﬁ’?‘?gf%ﬁtc NoMethes OGS Info 1

whi ch is being 20 received, . and. recogni zes .the e of reception of imge
Info 1 from p%?)a\/ll1 dter?atA ‘B‘i’/male?ré%‘% i—“r'(iog0 T B1FY ;?é‘:t B& NSO A ng the end of the

i mage qrs by r@&ﬂééééﬁ%@?ﬂ@é L0l Galdngd he g %@eﬁﬁ%ﬁ%&% of imge
Info I fromprovider A fromthe reception term nal Vi ce 03.
the traffic checking method of this embodiment is not
limited to the above-mentioned example of the ATM.

An example of the resolution selecting method in

the resolution selecting unit 103 will be explained
20 below.

The resolution selecting unit 103 receives
information associated with the traffic of the image
transmission system 110 from the traffic checking unit
102, and also receives the identifier of a requested

25 image from the control unit 101.

The resolution selecting unit 103 compares

transmission capacities (information stored in the



Upon recognition of the end of reception, as described above, the
accounting unit 1202 reads out z 3 auG 2002 - 75 wunit charge 13v§%3&bkﬂﬁ
above-nentioned charge table, determ nes the charge payable to pro

on the basis of the information volunme of imge Info 1 received from
provider A and unit charge 13, and 5 8tputs the deternined charge to the
reception termnal device 1203. In the fifth operation step [S5], the
charge is paid. Note that this enbodi nent al so includes the 10 foll ow ng
cases. In the first operation step, the user nmay designate a resol ution
when he or she requests, an en_a transm ssion capacity C enough to

i mage, . W
transmt 15 tRECTAEQeURtTtH 5d‘igé’é1rjgn%? LTS | T aniidt? e B eRRd, the
accounting processing #git trans '%s an image at th de%%ﬁpated resol ution
within the botRds*df +He TFAMETRLsTOn TRt Hid e HSAHGSEEY, the
accountin rocessin nit waits until a fficient t ransm ssi on
capagi t;/ ?spaﬂﬁ%égﬁ%%rﬁ%ﬁ%'fg‘fe!ﬁ‘l%s ‘g‘b‘(ﬁlﬂs: r‘?gj‘dprztgheestsﬁ 1tﬁ‘1: t

t it j f luti t hat _ al.l t ission wWth th
trans ssi on CHPRLTLYCFo T TR HaT TR b1V Ve SRSt W HrOveesi ng uni t 25
appar at ib. art BE T or P SCRB A g Db T AT ReOh thThe "

i nstruction. dadBifnes 2cie AdbG 2005 -uddh GASEndd ddTRae Liansm ssion

apparatus performs inmage transnm ssion processing or processing for

cancel i ng thejpeghiest tRgetNErowd Ad Gdrge reception apparatus. Note that
one of the above-nentioned processing operations may be selected by the

user upon inquiry.Léf ¢hebd itid ORI OFISIE bagdta tis Ja 1T 2t Klesi gnat e
a termnal device (or inage processing apparatus) as a destination of an
i mage when hetlos tsteef £ 50 ustlsdck ang ureige J0DVidlebd aHe arandmissiomge, and
10 provider Atransmts imge information to the designated destination.
Thi s caske furcdmacitlrepsintdre for transmitting certain
hierarchically encoded image information at resolution
1, C2 be the transmission capacity required for
transmitting the image information at resolution 2
(information of layers 1 and 2), C3 be the transmission
15 capacity required for transmitting the image
information at resolution 3 (information of layers 1,
2, and 3), and C4 be the transmission capacity required
for transmitting the image information at resolution 4
(information of layers 1, 2, 3, and 4). In this case,
20 if Cr 2 C4, resolution 4 is selected.
On the other hand, if C4 > Cr 2 C3, resolution 3
is selected; if C3 > Cr 2 C2, resolution 3 is selected.
Also, if C2 > Cr 2 Cl, resolution 2 is selected; if C2
> Cr 2 C1, resolution 1 is selected. If Cl > Cr, the
25 resolution selecting unit 103 notifies the image

transmission system that a sufficient transmission

capacity cannot be obtained even at resolution 1.



following two cases. In the first case, the user has an accounting
processing unit. In this case, the user (or his or her 15 accounting
processing unit) is notified of the start of transm ssion of an image from
the destination or the image provider gpfore the third operation stlehAURHa
starts an accounting operation. Upon conpletion of inmage provision, in the
fourth 20 operation step, the user is notified of the end of transm ssion
of the imge, and ends the accounting operation. As for the information
volume, the user is notified fromthe destination or the provider. In the
second case, the destination designated by 25 the user has an accounting
processing unit. MNPt&hidaksEe QRenaddPrhId o TeafFeFPLE 4R mage

transm ssi on request nessage to the destination in the first 2 3 AUG 2pOp
operation st 3‘ thé”HE%dMRﬁi%ﬁ;ﬂﬂﬁ) %G &9 tP6f the destination

fetches the i e transm ssjon request .nmessage.. . The_accountin rpcessi ng
unit of the @gg{q’lerfg’ﬁrb %‘1 s t#efsaﬁhc?vic&é) CotYuséEr 151 nf’%eegoggﬁcul at ed
charge in the fqurth operation step. 1n the.first operatign step he
reception ter nalo eV cearizld‘?%fgct rréar?son]iut%le?rrl‘ ilmgcjle_t ?angrﬁ's's'ie)\oﬁcrgequest
nmessage. and t transm _ssj o er.m Al 12Q1 .ect .resolution 3
by the gane ﬁé?ﬁad %glﬁhﬁﬁf!?ﬁgré%%g%%¥gﬁétﬁﬁﬁt%%26gggﬁ§%kﬁg third
operation sten. iy torehay, e d:8ad iUt cirn 3gvaReesohiReoghar ge
incurred so SQF #ay g;céﬁgﬁ%gfggxg% tﬁ% bés?i of unit chgsge ?3 and the
information vRlwuRRf driade d e il diftdlc apabeey &8 receivedsat that time,
and the cal cul ated charge may be output to the reception term nal device
1203. The dewveda 11 .may di splay the received charge to notify User L of
it. Note that the follow ng nodifications may be taken 20 into

consi deration. MiFaigpef] fdheaid yn tehampdebodi eechamgye tabledstored
nodi fi cations: the accounting unit 1202 may be realized by a CPU, nenory,
st or agéOdevi d&, thed sttegradgek airgft t116S .r edeptthen chergengkbdevisbewn208; and t he
accounting processing unit of the first or second 25 enbodi ment may be
used. 2 3 RdG-2@62 Ter sxamplenbdaifvametdprnt Refpr dséncurfveheren wil |

11 and requires transmission capacity Cll1 when it is

provided at resolution 1.
Also, information Info 1 incurs charge 12 and
15 requires transmission capacity Cl12 when it is provided
at resolution 2, and incurs charge 13 and requires
transmission capacity C13 when it is provided at
resolution 3.
The operation executed when the accounting unit of
20 this embodiment performs accounting processing in a
charge system that sets charges in units of resolutions
will be described below. In the following description,
a case will be exemplified wherein a user (or his or
her terminal) requests a provider to transmit image
25 Info 1, and the transmittable capacity of the image
transmission system at that time is Cr (Cl4 > Cr 2

Cl3).



be described below with reference to the acconpanying draw ngs. Fig. 29
shows a case wherein both an image 5 provider (or his or her termna
device) and a user (or his or her term nal device) have correspongﬁpgupﬂmp
of the accounting processing units Qegﬁrtbed inthe first to thir

enbodi mrents. Referring to Fig. 29, a transm ssion term nal 10 device 1401
on the inmage provider side conprises a conputer such as a persona

conputer, a workstation, or the like, or an inage transmtter, which
conprises an accounting unit 1402. The accounting unit 1402 corresponds to
one of the accounting processing units 15 described in the first to third
embodi nents. A redéptiith fiar5% mietidiicre sI4r3 dhet genFsed sndé dOdpri ses a
conputer such as a personal conputer, a workstation, or the like, or an

i mge recei veie tGIIRSTH- A Sl & e eddish Adreumiser1464UeRhE Z€counti ng
unit 20 1404 corresponds to one of the accounting processing units

descri bed i n ¥HRPFIIStIME9] P SntdiMmEite T 1P%e "658R9€Fon of this

enbodi nent wi || be .descyjbed below with reference to Fig. 30. In the

fol | owi ng desdr@At1%0 t,e‘g TERENE] 1T h e IS itéf&’\ﬁﬂ‘éﬁérg‘ﬁ“u§¥FtE“‘z5
(receptuﬁn terninaljgevic%ll403 re estz pravidertA transgi%sion term na
devi ce [401) Yo &t %ﬁnﬁﬁqgirnﬂﬁf %% £ °4h hﬁhémﬁﬁgnsﬁﬁ CAbPE 8apacity of the
i mge 2 3 02 - 79 transnmission systemat that time is & (Cl4 > Cr
> C13) when the accounting processing unit of the second enbodi nent and an

apparatus theref Orﬁrﬁz]%ﬁ%é%%ﬁ{%d; dpdddilot! ARG alhan t§%%§i£:sz1:l1ec5¥§%'§ L 5

(reception term na ) transmts a ressage that requests provider
A (transm ssioi Q07 RHedQY i1dR 14QBEilO dff ahgMihalg@R @@ ahBhskibe provi der
A via a transmssion line (this nessage will be referred to as an inage
transm ssi on giefiestl IE SR ghae dinaficeiobtalith BherageatitaBgeuni t 1404
fetches the inmage transm ssion request nessage fromthe reception term nal
devi ce 1M03. dapdodrtyt Ioxr.transm ssion term nal device 1401 receives the

i mage transm ssi on request nessage, the accounting unit 1402 fetches the

i mage transm ssi ofnlZheedidstd mpegade ofr svephe theagonityolonntsr dPdal devi ce
1401. In the second operation step [S2], the accounting unit 1402 checks
the traffic SOtifdes Fheniresdnbione sglecthed vRASNTIESi 8 terni nal device
1401 to obtaL% a 20,transq§ttable gﬁpacity Cr,. and thereafter, refers to
capaciti es CEPSGFIELLT A0e leRdr o< I6AFeFEES FBBEabovBe FRBAL Fhe unit
1402 conpares,the . .transm.t l e capacity,Cr wt apacities. Cll to Cl4, and
deter minee. ¢ FAESRHRSE o 114 PoiaRaEs, Kas. riepaytapRr ssBTEBA 5 25 The
unit 14Q2 notj f.i,e h Lans P SSi i.n iLce~1401 of resolution 3.

2 3 CpégEoozk#uébao?hgﬁgéﬁghﬁ%%ﬁﬁﬂﬁﬁ#%%?kogggg§¥kgrF%'obtains resol ution 3,

and notifies ffieneeaRRe, ORHe HEsRA L tA BV g@léé%lngf uhlit ho3tbealhird

operation step [S3], the transm ssion 5 term nal "device 1401 transmts
imge Info 1lcait res@stiiseioh lcapkiks tieeepbhanrkar fbratrda¥ncetidg3 via the

transm ssion |line. The accounting unit 1402 neasures the information vol une
of image | nfdamagehilcifol 4 lati et respecttied besbhetivanshremi dthet erm na

storage unit 105, and compares them with the

20 transmittable capacity Cr so as to select image

resolution 3 corresponding to the current traffic.

Then, the unit 103 notifies the image transmission

system 110 of the selected resolution.

In the fourth operation step, the control unit 101

25 notifies the accounting processing unit 104 of

identifier Info 1 of the requested image. The



10 device 1401. The reception term nal device 1403 receives image Info 1
sent via the transm ssion line. On the other hand, the accounting unit 1404
neasures the information volume of image Info 1 which is being recefyadsbhyy
the 15 reception term nal device 1403__In the fourth operation step [84?,
the accounting unit 1402 nonitors iﬁa&g I'nfo 1 which is being transmtted.
When the unit 1402 recogni zes the end of transm ssion of image Info 1 to
User L by detecting a 20 bit pattern indicating the end of the imge or by
receiving a nessage indicating the end of transm ssion of image Info 1 to

et L PSSR Lochat i 19, Lo e, APy TR e sberge 1201 ¢

Then, the uni arge L6 e basi's® of 25 the

| nf or mati on voLugE.of o 1Bge. | 168 dePLRY dofld tsalody Ayt charge 13,

and notifies ransi sSsion term nal device e char ge. 2 3 AU

G 2002 - 81 The aggQUOLLOGnHDLG JAO4. JDNLS QL Fid ddHdy i ch s being

recei ved. Wien the unit 1404 recogni zes the end of reception of image Info

1 from provi desrAebyodei 8§ ERErGe P13 PALA Sk | AU Iib it e @b Pfid he

image 5 or by receiving a nmessage indicating the end of reception of inmage

Info 1 fgom perwi esrdgdr@mitheos eCepd| OnchLF RN devirgy 1403.0d t reads
out unit charge 13 fromthe above-nentioned charge table. The unit 1404

cal cul at es t hen€ hedges poy abhegé 0i dén i védernfo an dde Masi Fradm the

i nformation volune of image Info 1 received fromprovider A and unit charge
13, and noti feamsttde umteplbratdrresalutism e rdfi¥ ied thwncharege. | n the
fifth operation step [S5], the charge is 15 paid. Note that this enbodi nent
al so i ncl udesreselybidnwiatechies. utit t1ES3 f igst roparfdtssorthst émggel], the

user may designate a resolution when he or she requests an 20 i mage.
transmission system 110 of the readout charge

10 information.

Fig. 21 is a block diagram showing the detailed
arrangement of the accounting unit 100 shown in the
functional block diagram of Fig. 19.

Referring to Fig. 21, an accounting unit 200

15 corresponds to the accounting unit 100 shown in
Fig. 19. A CPU 201 processes inputs from an 1/0
interface 202 and generates commands to an external
device in accordance with a program stored in a ROM 204
or a RAM 203.

20 The 1/0 interface 202 exchanges information with
the information transmission system or inputs/outputs
data to/from a storage device 206. The RAM 203 is used
by the CPU 201 as a temporary memory, and stores a
program.

25 The ROM 204 stores a program to be executed by the

CPU 201. When a program is loaded from a device



When a transm ssion capacity O enough to transmt the inmage at the

desi gnat ed resol uti on cannot be obtained, the accounting unit 1402 (or
1404) transmits an inage at the designated resolution within the | i 48 tAY6 2607
of the transm ssion capacity Cr. Alternatively, the accounting unit waits
until a sufficient transm ssion capéciétoy “is assured. Alternatively, the
accounti ng 2 3 AUG 2002 - ~S2 wunit transmts an inmage at a resolution
that allows transm ssion with the transm ssion capacity Cr. Alternatively,
the accounting unit supplies an instruction for canceling the request to an
| mRge S transglssi o0 ARPALALYS, (Of2 Al B850 T ECCPLT 00, ARPAL RIS, T he case
of the account ng uni 4 '% andn%errf’orm; acctounting processing in

accordance vvi%5|3th@hén§6bylu§6jl Ofly 'E'et&jﬁt?é@e’ the image transm ssion
apparatus perforfrs i nage transnm-ssion processing or 10 processing for

cancel ing the requgst, toges her yiih %im@agﬁggﬁa% 2R eggt% Not e t hat

one of the above-nentioned processing operatio y ted by the

user upon i nodbgyondied Nerdi I ehe DB 250 PNeSt € [N 2d4e upes may 15 al so
designate a term nal device (or imnmage processing apparatus) as a

destinatson ofrghaddB@SvIVEMBE Htosde EREHESE ScAPrésPGRIPiPVisler to
transmt an inmage, and provider Atransmts imge information to the

desi gnat ed desiff@tént. rddbButiGes i thel ts N6t utiesgddie 24 fedrmmi s t wo
cases. More specifically, in the first case, the provider and the user have
accounti ng unatmsagnhetid) soptseal | her usarnidatidintsonrelmweraccount i ng
processing unit) is notified of the start of transm ssion of an inmage from
25 the destinati ontmrFide 2hageheriviceionefof ethdecarirael opuitati®@n st ep
[S3], and starts an accounting operation. Upon conpletion of inmage

provi si on, inth@etradfic checkimpunipilo? ourhe) RPN ILFB49 the
user is notified of the end of transm ssion of the image, and ends the
accountttig opedhti e, RNG othe REFIURFIRG i RFPSRTTARE Ut U4 showibtifi ed

fromthe destjnatjon or the 5 provjder, In the Q case e provider
and the destih‘éﬁt’c%' d]eiicb"’?fét%%l A Red Ry m%eéﬁgc%ﬂmﬁbéms. In this

case, the usg{ng%zzpi%é%ﬁ t&gwt r&pfsrsgi??iﬁ'l reﬁqptgasgherreb sage to t he

destination in fTr'st operation step and the accounting unit of
the destinatignsfetches the i mage transm ssion request

For example, the control of the above-mentioned

15 operation steps, traffic checking processing,
resolution selecting processing, accounting processing,
and the like are attained by the CPU 201, and the
operation sequence, traffic checking method, resolution
selecting method, and accounting processing method

20 therefor are stored in the RAM 203 or the ROM 204. The
traffic checking processing in the first operation
step, resolution notification in the second operation
step, and charge notification in the fourth operation
step are performed via the I/0 interface 202.

25 Note that the arrangement that realizes the
functional blocks shown in Fig. 19 is not limited to

that shown in Fig. 21. For example, at least one of



message. The accounting unit of the destination may notify the user of the
cal cul ated charge in the fourth operation step [S4]. 15 In the second
operation step [S2], the accounting unit 1402 may read out unit ch&ﬁqﬁmﬂﬁm
and notify the transm ssion termnal_device 1401 of it. The transm ssion
term nal device 1401 may di splay the received unit charge, thus notifying
provider A of it. 20 Furthernore, in the second operation step [S2], the
accounting unit 1404 may read out unit charge 13, and notify the reception
term nal device 1403 of it. The reception term nal device 1403 may displ ay
t he received unit charge, hus notifxiqg User . L o{ it. 25 1In the third
operation step fSBYRCERRRAL cBLATKRGSAYE 4205 Fmyt 7 B unit charge 13
in advance, calculate the charge.incurred so. far_on_the basis o 2 3 A UG
2002 84 _ uﬁ??s£th§%d1§Yaﬂﬂgtﬂ%v+%?or%ﬁt?%L ?uﬂ%“%?l?ﬂﬁgéoi?ﬁ%§l.that

has been receiyved at_that ti and output.th al cul ated charge. to the
reception t er A%E ﬁ’év?ﬁ%' 131[3%'3% ec%'g%%hﬁt‘?%% Wit % emaéy leéer'eal i zed
by a CPU, ne S a ice,. 1 of .t transm ssion term nal
devi ce 1401. n%gébac%tg%n%%ggﬁ%ﬁg% ﬁ%‘gﬁo%ahg”hie#g%a{? zg% by a CPU, nenory,
storage gevi Cglﬁo@é‘ﬂmé}?@i&hé& Ohe ! NEnd 4EPL '8&;&&':&&‘&{“ 13k 1 Geyd Chd 404

Furt hernore, the accounting processing unit of the first or third

enbodi ment  mMay,PeodisRy. cdddst he networks using the above-mentioned
accounting unit are enbodi nents according to the 15 present invention.

Especially, a prefigsredsssboei o8Nty 0f t1ge NESIOKK arsd Nghihe Ssmtdg unit
of this enbodinent will be explained below As described above, according

to the systensoépeandly dbe t bemibohoad Bt e sep Siaree the resaluttican of 20
an image to be transmtted is selected in accordance with the traffic of

t he transmn sssebet¢timg @mitt he3 accaimtouly Precosyistissiqrerdapamicdey n
correspondence with the selected resolution, an accounting systemthat can
fully W@l zeCi neeqebred e£05 yEFanRgmi felng pvagm dl P8 quaat 13 eefain
information and services can be realized, Wth this system various kinds
of infornati cReSPPEEIRi tes 2EFP DRI iQH notifigsyiheograifisy
According to the apbove epmbodinents, accountjn rocessi can be perforned
in corr espondeEIRY HUBhE P eF 2 c“?ﬁ?f?ﬂmeﬁfﬁdﬂ? RAEH gﬁe tEtfacordi ng to

the above embodl gpnt sep slioce, R, ACCOUNLLAO PF 0GE2 LG GAT DG, P LorEed i n

consi der ati on ot e 1nfor i ol vol'umeé of an I mage as we as

resol ution Ofpé’f'féxﬂﬁélﬁf 10 85 trasidiLd, 1 an optimal accounting operation
ep

corresponding to t ractical state of image transm ssion can be attained.

10 On tie other hangd, tisd NG Sh findd@aRs iGle’d ttheaccounting
processing can be sinultaneously settled at predetermned tine intervals,

paynment of i negsolohaigesselschindnaientlaB freaadeiutg adadraywsthi sk ofl so,
information can be protected from being tapped yr forged, and fair
accounti ng proamssity veuiedat ar mkolution (e.g., resolution

i-1) lower than the resolution i, and repeats the
above-mentioned operation. If the transmission can be
20 performed, the resolution selecting unit 103 notifies
the image transmission system and the accounting
processing unit 104 of the selected resoclution.
Alternatively, in the first operation step, the
user designates a resolution upon requesting an image.
25 When the accounting unit of this embodiment in the
second to fourth operation steps determines that the

image can be transmitted at the designated resolution,



Furthernore, an image can be hierarchically encoded in a designated | ayer,
and accounting 20 processing can be perfornmed in correspondence with the
desi gnated | ayer. Enbodinments that set the charge systemin correspifgnme
with the image quality invol ved mﬁll_bghexplained below. 25 Fig. 31 is a

bl ock di agram showi ng  an enbodi ment of °the present invention. 2 3 AUG
2002 - 86 Referring to Fig. 31, a transmssion unit 100 transmts i mge
information. A reception unit 120 is used by a user. A transm ssion |ine
106 is used for comuni cati ons between the transm ssion unit 100 and 5 the
reception unit 120. The transm ssi.on unit i ncl.udes char ge data base
101, an accuntlBrEP U stTretd Mo Ut ]1]8g3 rh%tlac“ceo%%l}%gl"%gﬁ ce 1d3, an
imge quality control unit 104, and a co ni cation. jnt ) .. The
reception 10 %?rfs"llﬁfjior{‘cISLYdSetsémanor%drﬁnerjfnéscm%nicb‘%ona fqe)ullzjll [ a{/nasﬁ"n %t(r%%gti on

col l ection unit._ L a /Qunit 109, gual i information 1/0
unit 110. Fi gh%%‘%%ﬂ)ema?%hécoﬁsel nsa%efdgﬁ'ueg%c lgtrlg%mdarg? bégsee 101. The

charge data base,GHANES e dJUQIRLN ) BB HOWeLedRddaguser, and

the charge per unit v of t or mat | I'n correspondence Wth each
other. Hie chayrgeemdinid el Wi gy diddanscfgy. each information, wll

be referred to as a unit charge hereinafter. To allow user's selection,

each 20 informati ghds @sSi@nRatmA ddildre caPiifdt Yrngs-datmedasmel01 can be
easily constituted by the existing data base. In this case, the nunber of
pi xel s of an dd@mgaitidie sdlie@ilriaiunid e\ crsaidiiadd om ligerje aand | i ght ness
| evel of each pixel, the nunber f frames per unit 25 tinme, and the like
are convert edrartsmitfapleatdatre \ood waes;s amdkilnitthes harsyesnisgrsd aregiast ered i n
the charge data base 101. The charge data base 101 can be 2 3 AUG 2002
constituted the perfinmmetiuctAdrtestratdgreljoyitte unitnd®d inotdtfdesgdheevi ce,

an optical storage device, or the |ike. ] ]
10 image transmission system of a message indicating that

an image is transmitted by lowering the resolution or
the request is canceled. The accounting processing
unit 104 performs accounting processing corresponding
to the respective processing operations.

15 The second embodiment of the present invention
will be described below with reference to the
accompanying drawings.

In this embodiment, the present invention is
applied to realize an accounting unit used in a charge

20 system that selects the resolution (layer) of an image
to be transmitted in correspondence with the traffic of
a transmission line, sets unit charges per unit
information volume in correspondence with the
resolutions in units of images, and determines the

25 charge on the basis of the unit charge and the
information volume of the transmitted image, to cope

with hierarchical encoding in an image transmission



Fig. 33 shows the contents of the accunul ated 5 anpbunt storage device 102.
The storage device 102 can be constituted by a sem conductor storage
device, a magnetic storage device, an optical storage device, or the3kgny
The accunul at ed anobunt storage device 102 stores the accumul ated anmounts o
charges incurred 10 during a predeternfhed period in units of users. Wien
accounts are settled upon each information ' transm ssion, the accumul ated
anount storage device 102 may be onmitted. Fig. 34 shows the arrangenent of
t he accounting 15 device 103. The accounting device 103 can be constituted
by a CPU, multjpller the . ke e rati o j 1.l descri bed
bel ow. For exéé%%%r? {J%Igtrjg%%%"(;ﬁvncmq: Jing’ ﬁléa&%ff-l;}qscsa&gl %r? ﬁO%e\gr nlﬁal%(;%n request
usi ng the Useiniéé%é¥ﬂ5n36¥%(¥ é|¥}é§%dfggﬁgﬂ‘¥ld€ﬁt | 20, and at the sane
time, selects and sets the quar}lty of a specific image using the quality
information I/0O ungis 11 r 15t 4-cal L, : nber of
frames per unit tlr%rr%g t%e ir\l%)rier of lp()jin%g] sb»iotcﬁi%(r: dr%orﬁﬁ ?@H@”@gva , the
saturation | eyelpcZPaBnshihed iGhtNeRuAEHY BiRdBREnLRS i |1 ke. The
information request and quality information are output via the

communi At i onimagerfebtslss i dylttem 213 NdGpUEent 8Gverdidishiassi on |ine
106, and are input to the inage quality control unit 104 via the

conmmuni cat i oncortespads 1€5.Fihe Iovage thenlfilns 1€ @ribodimend. 104 afheai ns

cal cul ations for thinning out pixels of the 5 encoded input imge data,
decreasi ng orfonaviy adesuridtsiahr @ aldta@itlyd sktaardiptdon @fd dheght ness

| evel s, and so on in accordance with the quality information by digital

si gnal processamg arstangendl8P angk|opetrartion tashdhosendnt dre ifldestThe qual ity
information is 10 also input to the accounting device 103. The accounting
devi ce 103 r eefrRodtientheviddi tbecemigdesnhd t he accunul ated anount
respectively fromthe accountin dat%%base,104 and t he accunul at ed anpunt

st or age-QYevi ce 10FCLEFTRNGES T Grevi4ac AHTAIE] EROTHL SPF P SYFTER an
equati on sho in Fig.. 34 using a cal.cul atar d stqres the cal cul at ed
oot 1t hels) GAMELASER Aibancouriage caay A0 PhIER eratsthsidtand. t he
i mage i nfor i i j~E tqQ.t abQye- nenti oned i mage
progessi ng rﬁé‘% ﬁ%hel mg%%&tﬁ%ﬁqfsg?gt %t&%q"l?nﬁtn Ft g\éﬁave an ]

appropriately adj usthil it 169 10WRtle Y ddh &0t UREURLERLLAN uhiter f ace

105 and the transm ssion line 106, and is Supplied to the quality
information cxuy esHdwan iNikiglOdovi aat ke FFTRIRineRIioE untier hage 107. The
unit 107 25 neasures the quality of the input inmage information by

cal cul ais ng tdwerrespeerd=oftd rehee X rpdf idhicheldkitg Uhe thagResholnpixel s, and
the chromaticity, saturation, and 2 3 AUG 2002 - ~9 lightness |evels.
After the medsigeduald toesod uddppased epitimat vatl tr d§despadespondsr A, the
image information is delivered to user Avia the user 1/0 unit 109. Note
that the recéitidie FReIFoRes@lestting unit 103 shown in Fig.

An accounting processing unit 404 corresponds to
the accounting processing unit 104 shown in Fig. 19. A
20 storage unit 405 stores charge information of images to
be referred to by the control unit 401, and corresponds
to the storage unit 105 shown in Fig. 19. The image
transmission system 410 corresponds to the image
transmission system 110 shown in Fig. 19.
25 A measuring unit 406 measures the information

volume of image information transmitted/received in the



5 performimage quality conparison. In this case, the quality information
collection unit 108 and the quality information I/O unit 110 can be
onitted. Note that the inmage quality in this invention is deterninédd A6 20ffe
nunber of frames per unit time of an 10 inmage, the nunber of pixels, and
t he dynam c ranges and | evel s of saturPdt ion, |'i ght ness, and chromaticity,
and the image quality becones higher as respective itens have broader
dynam c ranges and a | arger nunber of levels. 15 Fig. 35 is a block diagram
showi ng anot her enbodi nent of the present invention. The sane reference

35 _denote the sane as

s in B Fig. 31, and a, detailed
oscr 1 pti on HEHEHT AT THERS U (1Ot oro0t 10 (HIS Lol Mt 9 462 Hown | n
Fig. 35, the t i Ssi it 100 i K o _
unit 111 and 991 NeaSRITPEIT (O 126 TR Feception unit 120 -

conprises a conmo ey.clpher_ processi uni t 3 J ation will be
descri bed bel ow. Rrsllé(%rr%&lt’ﬁg tsa é:%n%mcﬁﬁr}&/e lr}saebdl]éllnsd%(ﬁxgec}:glw ey ci pher
processi ng uni _Djiel ‘gppt I i S dd np %}ﬁh@ ZQp2 - 90 advance
by a known kggygo}fs ribution rreat%;r%d, e.%ﬁeea ékeyolstrl ution met hod based
on 1D ($higeagikpujid. & Masao Kasahara, "G pher and Security”, Shokodo
(1990), a publi'c key ci pher system (Shinichi Tkeno & Kenji 5 Koyama,

"Theory of Mdern fidheieradivh iisdd tiHe cddreetdpniress dnfetigati on and
Comuni cati on Engi neers (1986)), or a key managenent data base. Note that a

ci pher syst eranvibddinien ttlsexr fdaatk |aiuntihg pridweadhiowe anhodinerje the user
[/0 unit 109 10 and the quality information I/O unit 110 of the reception
unit 120 i ssusysstten o trede o arepiest pend wndicu alr formsegiuees tvadfunen iimmage t o
be transmtted of a user, and the quality information collection unit 108
stores the rempmsspbryiande withheresafliugriortshe sandl Sletegueigtes e enci pher ed
by the common key ci pher processing unit 113. The enciphered information is
out put 1@ a t Fhaxgfnan cdie RSk af dhe M7 add R atiass fiaddimen andhe 106,
and is then deci phered by the common key cipher processing unit 111 via the

20 conmuni catith FIHFETL P 10me 19 ¢ BOSTG RG] ETE8E Wi &&ci pher ed
i nformation rd%%%arsitﬁea#]%e uoz%\lr_i tyI| [ & ue?%[oﬂro%i%%?%# %g_él'\tﬁ Citeor}goi?na e quality

. S,
control unit he "sane t g € accou Sror s

accounti ng prv&f]leisﬁié‘%:?eﬁn&g{kéi@% ave %ﬁ’xe‘?:@lfgi?%r '(ﬁ%“ethaiibs”%qeh@ ta is

processed by the inmage q Ity control unit as in ove enbodi nent,

and is = 2 3% A Z007 RquestLACIHIR SR DRI Re-LRMTRN i'ﬁ%éveCiIB*}%r 1

processing unit 111. The enci pheréd inmage information i s deci phered by the
commbnilsey CigMercHy aaeainmittdblle Ebpadiayt b em@nimiagrt i on interface 105,

the transm ssion |line 106, 5 and the conmunication interface 107. The
deci pher ed | nagssamifseimat isysten dal ithartedime tilse Qxs&IClds > Crt ke above
enbodi nment .
Cl3). In this case, the first to fourth operation
steps are the same as those in the first embodiment
described above, and a detailed description thereof
20 will be omitted.

In this embodiment, upon completion of the fourth
operation step, in the fifth operation step, the
measuring unit 406 counts the information volume of
image Info 1 while the image transmission system 410 is

25 transmitting image Info 1. Upon completion of

transmission of image Info 1, the accounting processing

unit 404 determines the charge on the basis of unit



The tinme neasuring unit 112 neasures the operation tinme of the common key
ci pher 10 supplies the neasured tine to via the inage quality control
accounting processing for the In this case, the unit charge enciphgge
information is set 15 base 102, and tﬁg enci pher pry processing unit
and the accounting unit 103 unit 104, hus perform ng enci phered
information. per unit tinme for the in the accounting data ~cessing tine
nmeasured by the tine nmeasuring unit 112 is set as the nunber of pieces of
quality information in the accounting device 103. Al so, the decipher

processing ti na measured, and fhe accoyntin rocessi may be 20
per f or med in%ﬁ%ﬁ %hggd%hcéﬁﬁtq?%Wﬁ§%n§ éﬁHPbe%A%H?ﬁH ol s on the
recei ving an s tting sides will .be .explained beloww.th reference to
Fig. 36. In g?%{%g t'%]kl‘eg?le'%é evistr{gar%ﬁm&gsll%hgé’sgeﬂ"s %qroaﬁsémt on request to
t he transnittd fﬂfk%anéh accounting device, as indicated by an arrow

1101, and requests an 1 mage %kﬂity at the sane tine. The 2 3 AUG 2002 -

92 transmiting $48 URANS & %1000 q:38 R0ABLAS LY AhWeR102, and

t he receiving side receives IS tine? as described in the
above erpodi MEahg e RE (O NHN G QRRIAL RGN uhg L%BeU 8dwn 18 ©BEei Vi ng side
5 sends a transmi ssion termnation request when it wants to term nate
reception of ﬂ&ﬁdtidﬁhjruﬂdﬁﬂfaiégta%no&r@@g.thS- The accounting device on
the transmtting side term nates the accounting operation in accordance
with this term natRefferegitesic FEREN 23t hant Bagslinttlingg uh@ tSisde ter m nat es
transm ssion in accordance with a transm ssion term nation request 1104.
The account i ngpme@spmden ttchetHer arsountting snde 200 shesnt Aa recei vi ng si de
of the charge, as indicated by an arrow 1105. Wen data are transferred

bi di recti onalfiig. iy | & CRBY dddogerinegppndsessi thei SPPeRDAr shdwas ihhe
transm tting and receiving sides replace each other. As for

t r ansnildsi on/Fidgceptli-on AetiiEe i ngerdacesEP2 gpareapondat ltontbeodi/Qer s,
simlar operations and _accounting processing are performed. 20 As descri bed
above, accoumﬂqﬁﬁfﬁFﬁbgiﬁ §G°42n 1Be F3Erf 6tmed in various networks. As

descri bed above, gccqrdi to_the abqve_ e di t appropri ate accounti ng
processing can be%bgg?géﬁgdqﬂ¥§88PP8§50ﬁ8g258 &Fﬁhapﬁeggﬁgﬁi?Q of an 25

| mage prOVId%qng 3 USs a R%M3569Gb%99ésbogas §5D%EetE8Mu§8%.gﬁgw§eleCt
his or her desired i'nage quality, a tair, appropriate accounting system can
be realized. in Fig. 21. A bus 505 is used for exchanging data

62007

15 among the components from the CPU 501 to the ROM 504,
and corresponds to the bus 205 shown in Fig. 21.

A storage device 506 stores charges corresponding
to different resolutions in units of images, and
corresponds to the storage device 206 shown in Fig. 21.

20 A measuring instrument 507 measures the
transmission volume of image information
transmitted/received in the image transmission system
410, and comprises, e.g., a counter. In this case,
when time is measured in place of the information

25 volume, and the charge is determined on the basis of

the unit charge and the measured time, the CPU may



Since information is enciphered, the security of 5 accounting information
can be protected, and the accounting information can be protected from
breaches of security such as forging or disguising. Furthernore, whénughey
ci pher processing time is neasured, apgropri ate accounti ng processi ng can
be 10 performed in correspondence with Phe reception tinme of information.
Many w dely different enbodi nents of the present invention may be
constructed without departing fromthe spirit and scope of the present
invention. It should 15 be understood that the present invention is not
limted to the specific enbodi ments described in the specification, except
as defined i PPEhECEPPBRABHIEFENAE: 3nd Bhae BDeasuringobls VMRS %)_F?AI MED | S:
1. An inmage transp ssion _apparatus conprising: (a) inmage transm ssion

desti nati on d'é%YgH]%tP‘BhtFr@ ns for receiving designation of an arbitrary

i mage reception apparatus _anpng_a pluraljt f destinatjions as a

transni ssi on desti %F?Bﬁlfwngﬂ Fh%geéj%nd{:?%q RRECIE rhstiE AR TPhge to
t he desi gnated app tus; ( i e transm ssipo ns_for_transmtting the
mge ot he THEBeR LealbPohtaphht arte hets BT sl T aAgaradA
transm ssi on ' L O Si gnat | ' ' peans for
chargi n}sa su 1&2‘(&:&59%% grég?g%a?ésélg(gi ??%%%@n&éﬁiﬁgg%%éa#%us, wher ei n
sai d subject igqdihbeheph FIQM @zse%xegé M&w&&wsﬁﬁ@%m, 2. An
apparatus according to claintl further conprising cipher neans for

perform ng atih&agfoongtofr&8E1 Pher nerd i S0P tele SRANSAL € 18 the
information to be transmtted. 3. An information transm ssion systema
plurality of pesn508] SafAddthd mEdHirBid OnPEOMEIRE , SCONEHSI Nng: (A) a first
term nal conprising neans for receiving the information frominformation
provi der, (B)measecbng 1esthrwadntohP? imayghersamstfad whesi gniate nigs one of
said first termnal anong said plurality of first termnals, and (C said

i nf or met@ on preaseeedonprising; (a) means for transnmitting the information
to said designated first termnal, (b) neans for charging a subject who
desi gnates said fi¥RtthEs neRPdingRt a5 well stAgiQus imedHifiateans rom a
subj ect who receives the information. 4. A system according to claim3

further conpriSTHAREPNER FRENSIFIY SFRRILIIRTHY BaY 1R dtedsre o dftiShher ment
and digi tal Sein%’]géalfnr\een{,ortﬁgecli)g];é)er rTaB’é[ itqpa't;[ Otzpmee tn{a%znsbrg tctas.%ulated
by the method as in the fifth operation step at an

15 arbitrary timing during image transmission, and the
accounting processing unit 404 notifies the image
transmission system of the charge.

The third embodiment of the present invention will
be described below.

20 In this embodiment, the present invention is
applied to allow settle accounts at predetermined time
intervals by calculating the accumulated charge in the
first and second embodiments. Note that the
arrangement of an accounting unit of this embodiment is

25 the same as that shown in Fig. 22.

Figs. 24A and 24B show examples of accumulated

amount tables stored in the storage unit of this
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of charges obtained based on the unit charges and
15 information volumes of images by the accounting unit of
this embodiment will be described below. In the
following description, a case will be exemplified below
wherein User L (or his or her terminal) requests
provider A to transmit image Info 1, and the
20 transmittable capacity of the image transmission system
at that time is Cr (Cl14 > Cr 2 Cl13).

Note that the first to fifth operation steps in
the operation sequence of this embodiment is the same
as those described above, and a detailed description

25 thereof will be omitted.

In this embodiment, upon completion of the fifth

operation step described above, in the sixth operation



?P! #) 7g6i "Ozupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] cal] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca! 0=Cmi T
CvJ| P} xsmhc”Y] ] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]xchhgalwa
] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]gal 2gz C a
peryrrrrmorptuttttt #####THh# w mhe”NY] [ cal ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal h#t ###
$=$035S$UBBORL &] &&&&&LG' f' """ '(U((| wmhc”Y]]ca] ca]ca] calca] ca] cal]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca! (
((()8)J)|)))**Q***0+ +r+++,,,,2,¢,,,,-P----|wnhc”Y]]ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca]THRa]TH] TEFLH T T RS iR a1 SRR T ™8 ca] cal cal cal ¢
ajcal-.0O.../Plp/ll, 000;
0mD0000171ml ALEHMIA RS ARQENE £E197358%5 50 %t A5 &% a] cal ca
ca] ca] ca] ca] ca] ca] cal] cal,ca] ca] ca] cal.cal,ca] cal.cal.ga]c cal 223U3333444! 5W
5556056666787 171- 7 FHBHBOUNOUS) SN & PIo | Eay-Cal ] €8] cay 60 R el bal ca] ca

J cal cal cal cal gajcal calial el 63l el calgal el healan] cale Alsalan 9P 111G
o SN <SERTE >g>fg>°fg|géﬁ/{é£‘ég%ﬂci]acg7g ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] cz'ﬂ cal calcalU calca ca] ca] ca]ca] ca]ca]cal | ???@ @ @@

@\* A1Ac AAAAYB5B6B i men invention
DDD: DDD} xsni d_Z] } i caj cai cai caibcoaﬁlcma cta]ocfa]tglg] (?aﬁecsa ncta] ca]eceﬁl(?a] ca] ca] ca] ca
] ca] ca] ca] calgalic ale A&l caldd|Kalsalaalc ol PR XK RIZEEEEEEE" FFFHI i JJJJ
KCK| KKLWLLLL| wr mhc”™Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal] ca] calcsrinprrialp]dadwialga] cal cal cal ca! LGVHVIMVNNNG OROOOO
PP! PPORSTTTTTT" U U6U UUUU V} xsni d_Z]]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] Fd]gea]2Hh i8] Hlemdke alicahan| chosdna jac &ase ealeréid] VWWWW
WAWKVWNAKXYCY] YYYY2Z9ZFZZZI R [[[\<\s\}xsnid_Z]]] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] caPca] cac dpegiec dwnlicr djaalids ca] defc dpcalioa]lc devdjeed] dajscal cal s\ \\
\ WA HA{]]]1#CrvArr O\ C 2°Z [ i " " -a:agaa}xsnid_Z]]]ca]ca]ca]ca]ca]ca
] ca] ca] ca] caleed &f ddie A wH]icny cIcesseindaed]teafesreEs d&] ¢hpcaj ca] ca
] ca] cal aaab@ubbbbcc, d8d<dBdEdLd] ddd" e[ eeeehf f f f %g] gggh| w mhc”Y] ] ca] ca] ca] ¢
a] ca] ca] ca] czf]lc?&]tc&:]o(:&]}tl&]%zﬂ“&ﬂ%ﬂeé‘éisca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca! h; . . . s .
hh% R ]~i i } i | }j bj zj PRSI T4 e PR PRI SS L "2 P R4 84] ca] ca] ca] ca]
ca] ca] ca] ca] 9@@ calal cal C . cal . ca] ca] ca] ca] ca]
ca] ca! Ynf nnmnnn %l?o?gglp% 3@&3&‘% i grgﬁll?g%s%ggs%ﬂ@%]ﬁ%%n?d_a ]1calcalc
a] ca] cakca] calppharkc aia] Al cAlkalsakaakorbaikeal saleakethtabnal 62] cal cal ¢
a] ca] ca] ca] ca] ca! +ubuuuuvvv' w WWX;
XHXXXXXX2Y hy yeyye? 2d 0z 7 2 {8 -iimagen itdadkhli ¢abed] whlied] eampalisakcahcal caj ca] ¢
aJ ca] ca] ca]ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]calcalcalca]calcalcajcal-|@r]|||}K
11111} ~@p~-Gestopting unit 1002.
B{}xsnid_Z]]]ca]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] cdhreajesEcsatEalac ajndd! IRO2 corresponds to one of the
<']IP+4 qJ}xsnid_Z]]]ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] CEFOAPEAPCa PrACEFSdAPc AndaBc pear IbgPy ApSther BXEF#r fiic Y] ] ca] ca
] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]tqa] cal] cal ca] ca] ca] ca] ca] ca]ca] ca] ca
] ca] ca%eaU] c&F&%Fc&F\?P&-’I%{“@ﬂVS,'ER‘?‘&%ﬁl do7] FFE&PES#CQFE& Ea}‘gg%’ c@lca] ca] ca
ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca]ca]ca]calS)]"U
5] oyt k) X HEUGSEE] AP EAPEITes, CapbIpbaptarbar-apca) BaTEaTES] oa] ca] Cal
ca] ca] ca] cal ca] calca] cal calcal cal.cal calcalcal8dJ' rDljgrN nsv}}xsnich ca
ca]U] c!a] c!a] c!afglgfél%]%(’f]a] ?Lf'égf(gléﬂa%]o@!a] 8%] %éfc%lfg% ngz:é']qc?ﬂ‘%%ﬁ:;] caj ca]Y]c!a] c!a
] ca] ca] ca] cal.galgaLea! } Or 3FyTp@;
uy} xsmhc”Y] ] caf'ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca
ca)] ca]calca]calc a : L : ;
]X}x]sni L_Z} 11 I:a] La?(}:%] ]gg’]%]ggj%]éa?l]cg?zzgf‘égl]_gg%g?ég ca éjé} c%? c% ?:% J(':tz)i ((i:a] caj ca]
cal ca ca a I X;A2doE7b" £ Bf Shj a] calca] ca] ca
] CL] CL?SL] CL]Bg]é]BgL%g]g]ﬁc]gj%g]gii%g%%]%gaf‘ég]. cg%éa] %g] lg%fcg?gléﬂg‘%a} ca} ca} ca} ca
Jca]ca] ca! Hpgescription, a case will be exemplified wherein User L
;] 89~7k>i r} xsni d_ZF] Jcalca] ca] ca] caj ca] ca] caﬁ)ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ¢akeapeabnakeasabhtabeslical cobgq! JVHCBELsi pES V@ xshi d_Z] ] ] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]calc
aJ ca] ca] ca] ca] ca] ca! 3f6f/ed
>qG xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]calc
a]J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca! Ld-_N, 3| wnhc”Y]]ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]calc
a]ca! 3°8M 1h- V2?Hw>Y} xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca



100 10 10°Y110% & ()- 610% & ()-y/10% & () -, &10% & () - $10% & () - kx~dEYNC
sy1096& ()- 109%5& ()-9ml0%& ()-m 3 109%6& ()- 109%6& ()-' 910%& ()-S

a?YNCl 91 "~ 10985& ()-1"91" 10985& ()-91" 10W& ()-! MOY& () - 9L310%82_% YAUG 3682
10968 () - bCl F @10%& ()- 110%& (-, 10%& ()- ' 10%& ()- 105 105
105" 9109%& () - ?Pa?1C

10bb! & 1 10%b& ()-! & '10%[ & ()- & ! 10%& () - 4109%& ()-9210%& ()- s

10% & () - @) 7gdEC 10bb! $109& ()-"109%& ()-!Y 109& ()-fL109%& ()-' &LOY& () -
10bb 10bbg6i dEEC 10bb! /109%& ()--1 109%& ()- +YL0%& () -

*10%&f()_F(9%Q%%n mf%g¥@%(eermlnal !Ngcéoq%bl) to transmit image

Info 1 and the transmittable capacity of the image
transmission system at that time is Cr (Cl4 > Cr 2 Cl3)
when the accounting processing unit of the second

5 embodiment and an apparatus therefor are used.

In the first operation step, User L transmits a

message that requests provider A to transmit image Info
1 to provider A via a transmission line (this message
will be referred to as an image transmission request

10 message hereinafter). When the terminal device 1001 of
provider A receives the image transmission request
message, the accounting unit 1002 fetches the image
transmission request message from the transmission
terminal device 100l.

15 In the second operation step, the accounting unit
1002 checks the traffic of the transmission line via
the transmission terminal device 1001 to obtain a
transmittable capacity Cr, and thereafter, refers to
capacities Cll to Cl4 in a charge table shown in

20 Fig. 20. Then, the unit 1002 compares the
transmittable capacity Cr with capacities Cl1l to Cl4,
and determines that image Info 1 is to be transmitted
at resolution 3. The unit 1002 notifies the
transmission terminal device 1001 of resolution 3.

25 In the third operation step, the transmission
terminal device 1001 transmits image Info 1 at

resolution 3 to User L via the transmission line. At
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' When the unit 1002 recognizes the end of transmission
of image Info 1 to User L by detecting a bit pattern
indicating the end of the image or by receiving a
message indicating the end of transmission of image
10 Info 1 to User L, it reads out unit charge 13 from the
above-mentioned charge table, and determines the charge
for User L on the basis of the information volume of
image Info 1 provided to User L and unit charge 13.
In the fifth operation step, the accounting unit
15 1002 outputs the charge calculated in the fourth
operation step to the transmission terminal device
1001.
In the sixth operation step, the charge is paid.
Note that this embodiment also includes the
20 following cases.

In the first operation step, the user may
designate a resolution when he or she requests an
image. When a transmission capacity Cr enough to
transmit the image at the designated resolution cannot

25 be obtained, the accounting processing unit transmits

an image at the designated resolution within the bounds

of the transmission capacity Cr. Alternatively, the
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supplies an instruction for canceling the request to an
image transmission apparatus, and performs accounting
processing in accordance with the instruction. In this

10 case, the image transmission apparatus performs image
transmission processing or processing for canceling the
request together with an image reception apparatus.
Note that one of the above-mentioned processing
operations may be selected by the user upon inquiry.

15 In the first operation step, the user may also
designate a terminal device (or image processing
apparatus) as a destination of an image when he or she
regquests an image provider to transmit an image, and
provider A transmits image information to the

20 designated destination.

In the third operation step, unit charge 13 may be
read out, and the charge incurred so far may be
calculated on the basis of unit charge 13 and the
information volume at that time. The calculated charge

25 may be output to the transmission terminal device 1001,

thus notifying provider A or User L of the charge.
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The accounting processing unit 1002 may be
10 realized by a CPU, memory, storage device, and the like
of the transmission terminal device 1001.
In this embodiment, the following modifications
may be taken into consideration in addition to the
above-mentioned examples. That is, this embodiment may
15 include modifications in which the accounting
processing units of the first and third embodiments are
applied.
The fifth embodiment of the present invention will
be described below with reference to the accompanying
20 drawings.
Fig. 27 shows a case wherein a user (or his or her
terminal device) has one of the accounting processing
units described in the first to third embodiments.
Referring to Fig. 27, a transmission terminal
25 device 1201 on the image provider side comprises a

computer such as a personal computer, a workstation, or

the like, or an image transmitter, which comprises an
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The operation of this embodiment will be described
below with reference to Fig. 28. 1In the following
description, a case will be exemplified wherein User L

10 (reception terminal device 1203) requests provider A
(transmission terminal device 1201) to transmit image
Info 1 and the transmittable capacity of the image
transmission system at that time is Cr (Cl4 > Cr 2z Cl3)
when the accounting processing unit of the second

15 embodiment is used.

In the first operation step [S1], User L transmits
a message that requests provider A to transmit image
Info 1 to provider A via a transmission line (this
message will be referred to as an image transmission

20 request message hereinafter). The accounting unit 1202
fetches the image transmission request message. from the
reception terminal device 1203.

In the second operation step [S2], the accounting

unit 1202 checks the traffic of the transmission line
25 via the transmission terminal device 1201 to obtain a

transmittable capacity Cr, and thereafter, refers to

capacities Cll to Cl4 in the charge table described
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1096&7()‘9'”‘indicating that "User L requests provider A to transmit
image Info 1 at resolution 3".
10 In the third operation step [S3], upon reception
of the message from the reception terminal device 1203,
the transmission terminal device 1201 transmits image
Info 1 at resolution 3 to User L via the transmission
line. At the same time, the accounting unit 1202
15 measures the information volume of image Info 1 which
is being received by the reception terminal device
1203.
In the fourth operation step [S4], the accounting
unit 1202 monitors image Info 1 which is being
20 received, and recognizes the end of reception of image
Info 1 from provider A by detecting a bit pattern
indicating the end of the image or by receiving a
message indicating the end of reception of image Info 1
from provider A from the reception terminal device
25 1203.

Upon recognition of the end of reception, as

described above, the accounting unit 1202 reads out
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Note that this embodiment also includes the
10 following cases.

In the first operation step, the user may
designate a resolution when he or she requests an
image.

When a transmission capacity Cr enough to transmit

15 the image at the designated resolution cannot be
obtained, the accounting processing unit transmits an
image at the designated resolution within the bounds of
the transmission capacity Cr. Alternatively, the
accounting processing unit waits until a sufficient

20 transmission capacity is assured. Alternatively, the
accounting processing unit transmits an image at a
resolution that allows transmission with the
transmission capacity Cr.

Alternatively, the accounting processing unit

25 supplies an instruction for canceling the request to an
image transmission apparatus, and performs accounting

processing in accordance with the instruction. In this
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5 operations may be selected by the user upon inquiry.
In the first operation step, the user may also
designate a terminal device (or image processing
apparatus) as a destination of an image when he or she
requests an image provider to transmit an image, and
10 provider A transmits image information to the
designated destination. This case further includes the
following two cases.
In the first case, the user has an accounting
processing unit. In this case, the user (or his or her
15 accounting processing unit) is notified of the start of
transmission of an image from the destination or the
image provider before the third operation step, and
starts an accounting operation.
Upon completion of image provision, in the fourth
20 operation step, the user is notified of the end of
transmission of the image, and ends the accounting
operation. As for the information volume, the user is
notified from the destination or the provider.
In the second case, the destination designated by
25 the user has an accounting processing unit. In this

case, the user also transmits an image transmission

request message to the destination in the first
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terminal device 1203 may transmit an image transmission

request message, and the transmission terminal device
1201 may select resolution 3 by the same method as in
10 the accounting unit 1202.

In the third operation step, unit charge 13 may be
read out in advance, the charge incurred so far may be
calculated on the basis of unit charge 13 and the
information volume of image Info 1 that has been

15 received at that time, and the calculated charge may be
output to the reception terminal device 1203. The
device 1203 may display the received charge to notify
User L of it.

Note that the following modifications may be taken

20 into consideration. More specifically, this embodiment
may include modifications: the accounting unit 1202 may
be realized by a CPU, memory, storage device, and the
like of the reception terminal device 1203; and the
accounting processing unit of the first or second

25 embodiment may be used.
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Fig. 29 shows a case wherein both an image

provider (or his or her terminal device) and a user (or
his or her terminal device) have corresponding ones of

the accounting processing units described in the first

to third embodiments.

Referring to Fig. 29, a transmission terminal

10 device 1401 on the image provider side comprises a

computer such as a personal computer, a workstation, or

the like, or an image transmitter, which comprises an

accounting unit 1402. The accounting unit 1402

corresponds to one of the accounting processing units

15 described in the first to third embodiments.

A

reception terminal device 1403 on the user side

comprises a computer such as a personal computer, a

workstation, or the like, or an image receiver, which

comprises an accounting unit 1404. The accounting unit

20 1404 corresponds to one of the accounting processing

units described in the first to third embodiments.

The operation of this embodiment will be described

below with reference to Fig. 30. 1In the following

description, a case will be exemplified wherein User L

25 (reception terminal device 1403) requests provider A

(transmission terminal device 1401) to transmit image

Info 1 and the transmittable capacity of the image
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5 (reception terminal device 1403) transmits a message
that requests provider A (transmission terminal device
1401) to transmit image Info 1 to provider A via a
transmission line (this message will be referred to as
an image transmission request message hereinafter).
10 The accounting unit 1404 fetches the image transmission
request message from the reception terminal device
1403. When the transmission terminal device 1401
receives the image transmission request message, the
accounting unit 1402 fetches the image transmission
15 request message from the transmission terminal device
1401.
In the second operation step [S2], the accounting
unit 1402 checks the traffic of the transmission line
via the transmission terminal device 1401 to obtain a
20 transmittable capacity Cr, and thereafter, refers to
capacities Cl1 to Cl4 in the charge table described
above. Then, the unit 1402 compares the transmittable
capacity Cr with capacities Cll to Cl4, and determines
that image Info 1 is to be transmitted at resolution 3.

25 The unit 1402 notifies the transmission terminal device

1401 of resolution 3.
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device 1403 of it.
In the third operation step [S3], the transmission
5 terminal device 1401 transmits image Info 1 at
resolution 3 to the reception terminal device 1403 via
the transmission line. The accounting unit 1402
measures the information volume of image Info 1 which
is being transmitted by the transmission terminal
10 device 1401.
The reception terminal device 1403 receives image
Info 1 sent via the transmission line. On the other
hand, the accounting unit 1404 measures the information
volume of image Info 1 which is being received by the
15 reception terminal device 1403.
In the fourth operation step [S4], the accounting
unit 1402 monitors image Info 1 which is being
transmitted. When the unit 1402 recognizes the end of
transmission of image Info 1 to User L by detecting a
20 bit pattern indicating the end of the image or by
receiving a message indicating the end of transmission
of image Info 1 to User L, it reads out unit charge 13
from the above-mentioned charge table. Then, the unit
1402 calculates the charge for User L on the basis of
25 the information volume of image Info 1 provided to User

L and unit charge 13, and notifies the transmission

terminal device 1401 of the charge.
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which is being received. When the unit 1404 recognizes
the end of reception of image Info 1 from provider A by
detecting a bit pattern indicating the end of the image
5 or by receiving a message indicating the end of
reception of image Info 1 from provider A from the
reception terminal device 1403, it reads out unit
charge 13 from the above-mentioned charge table.
The unit 1404 calculates the charge payable to
10 provider A on the basis of the information volume of
image Info 1 received from provider A and unit charge
13, and notifies the reception terminal device 1403 of
the charge.
In the fifth operation step [S5], the charge is
15 paid.
Note that this embodiment also includes the
following cases.
In the first operation step [S1], the user may
designate a resolution when he or she requests an
20 image.
When a transmission capacity Cr enough to transmit
the image at the designated resolution cannot be
obtained, the accounting unit 1402 (or 1404) transmits
an image at the designated resolution within the limits
25 of the transmission capacity Cr. Alternatively, the

accounting unit waits until a sufficient transmission

capacity is assured. Alternatively, the accounting
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accounting processing in accordance with the
instruction. In this case, the image transmission
apparatus performs image transmission processing or

10 processing for canceling the request together with an

image reception apparatus. Note that one of the
above-mentioned processing operations may be selected
by the user upon inquiry.

In the first operation step [Sl1l], the user may

15 also designate a terminal device (or image processing
apparatus) as a destination of an image when he or she
requests an image provider to transmit an image, and
provider A transmits image information to the
designated destination. This case further includes the

20 following two cases.

More specifically, in the first case, the provider
and the user have accounting units. In this case, the
user (or his or her accounting processing unit) is
notified of the start of transmission of an image from

25 the destination or the image provider before the third

operation step [S3], and starts an accounting

operation. Upon completion of image provision, in the
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the user is notified from the destination or the
5 provider.
In the second case, the provider and the
destination designated by the user have accounting
units. In this case, the user also transmits an image
transmission request message to the destination in the
10 first operation step [S1l], and the accounting unit of
the destination fetches the image transmission request
message. The accounting unit of the destination may
notify the user of the calculated charge in the fourth
operation step [S4].
15 In the second operation step [S2], the accounting
unit 1402 may read out unit charge 13, and notify the
transmission terminal device 1401 of it. The
transmission terminal device 1401 may display the
received unit charge, thus notifying provider A of it.
20 Furthermore, in the second operation step [S2],
the accounting unit 1404 may read out unit charge 13,
and notify the reception terminal device 1403 of it.
The reception terminal device 1403 may display the
received unit charge, thus notifying User L of it.
25 In the third operation step [S3], the accounting

unit 1404 may read out unit charge 13 in advance,

calculate the charge incurred so far on the basis of
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1 that has been received at that time, and output the
calculated charge to the reception terminal device
1403.
5 The accounting unit 1402 may be realized by a CPU,
memory, storage device, and the like of the
transmission terminal device 1401.
The accounting unit 1404 may be realized by a CPU,
memory, storage device, and the like of the reception
10 terminal device 1404.
Furthermore, the accounting processing unit of the
first or third embodiment may be used.
All the networks using the above-mentioned
accounting unit are embodiments according to the
15 present invention. Especially, a preferred embodiment
of a network using the accounting unit of this
embodiment will be explained below.
As described above, according to the system of
each of the above embodiments, since the resolution of
20 an image to be transmitted is selected in accordance
with the traffic of the transmission line, and the
accounting processing is performed in correspondence
with the selected resolution, an accounting system that
can fully utilize the features such as the types and
25 qualities of information and services can be realized.

With this system, various kinds of information and

services can be copied with.
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of the information volume of an image as well as the
resolution of an image to be transmitted, an optimal
accounting operation corresponding to the practical
state of image transmission can be attained.
10 On the other hand, since accounts for images
subjected to accounting processing can be
simultaneously settled at predetermined time intervals,
payment of image charges can be prevented from being
delayed.
15 Also, information can be protected from being
tapped or forged, and fair accounting processing can be
performed.
Furthermore, an image can be hierarchically
encoded in a designated layer, and accounting
20 processing can be performed in correspondence with the
designated layer.
Embodiments that set the charge system in
correspondence with the image quality involved will be
explained below.

25 Fig. 31 is a block diagram showing an embodiment

of the present invention.
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& ()-MB3 3333 ® @ user. A transmission line 106 is used for
communications between the transmission unit 100 and
5 the reception unit 120.

The transmission unit 100 includes a charge data
base 101, an accumulated amount storage device 102, an
accounting device 103, an image quality control unit
104, and a communication interface 105. The reception

10 unit 120 includes an interface 107, a quality
information collection unit 108, a user I/0 unit 109,
and a quality information I/0 unit 110.

Fig. 32 shows the contents of the charge data base

101. The charge data base stores the information to be

15 provided to the user, and the charge per unit volume of
the information in correspondence with each other. The
charge per unit volume, which differs for each
information, will be referred to as a unit charge
hereinafter. To allow user's selection, each

20 information is assigned a title. Such charge data base
101 can be easily constituted by the existing data
base. In this case, the number of pixels of an image,
the chromaticity level, saturation level, and lightness
level of each pixel, the number of frames per unit

25 time, and the like are converted into information

volumes, and unit charges are registered in the charge

data base 101. The charge data base 101 can be



10! n! | yG'10%) & ()-!!yG' 1098-8-& ()-!|yG' 10%) & ()-' 10%& ()-&10%& ()- 10

10455166h77} [ 9?7@ 10! sS3°110% & ()-!if'110%& ()-3 !sf'110% & ()-3

%0%& ()-yG 10%& ()-!iyG 10%& ()- 7q8r 8s8t 88T99r P@ 10! sS3° ! 10% 23 AUG 2002

| S3" 10%rY& ()-!sS3"10983& ()-' 10%& ()- 1096 109%8%

10988 xS3™ 1 109804&' ()-9R :: T;;/<}[IP@1BX@) "10988& ()-!s@ & 109B@B@& () -
| @& 10%<<& () -

| 109& ()-S3"10%&' ()-!iS3"10% )& ()-/<2=======@r S10! | 109&' ()-z' 10%& ()-' &10

o0& ()- 10$$ 10$$ 10$$! d@) "10%6$& ()-! n@)

"10% . & () - @>??6@ @[ 9rS10! ! f" "10%F& ()-Q 10%& ()-!f3"10%AA& ()-

| f 3" 109 F& ()Comstigted byl GussSegicrni@ehRBCsCoraErL Gerice: 18% 10<< 10<<
10<<! | @)F" 10%<<& ()-1 @) F'10%F& ()-!' @) F'10%; T; & ()-!sf"

"1098, 3, & () "egRetE devigeg Ep. ePtigml gtorage device, or

10%6GE () - x10%&’ () - &10%& () -' 109%&’ () - CDD1EEFF} A<MLO! ! | @6

109%& () - - SsF @ ife 1 sSsF" 10%@@& ()-"10%&' ()-S3Y"10%& ()- f|S3Y' 109U () -

f FGTHUHVHWHd Hk HHr S40! * 100& () R & 109&' ( 10PP 1

10PP! |, , / 4" 109PP&TEHI 1) ,/Sﬁ‘ %& %’“tﬁﬂﬁFHPr“n [Cher SFGHmY: EG% ()-310%: ()-

s(c);:}/g/«(gz) oos/azg1 ot %@P@%}%eﬂ?ﬁ%%‘é&g %&-ff 23 i%?%ﬂ%ﬁ%@r 1o§z> }%l %0/&' ()-)10
18 ) MO ke eﬁb&&;g/%f&%;ﬁp&dugtfﬁ RTRRO AR P S
igﬁéﬁ: (3' slléoo.é%“)e 1:?0%@5 f%% 100%%@&%%%&%%&}%%@ )i’(‘)’é%é& b |
18(0% 8 )1800/«5/4 é(t%e) ;11%(«)%&{ %@fg&g&ﬂt&%&m%n%PE'%'oBBBBQéEWQE@' 1éf2 -10%& () -+
10%& () - Q QqRYQReRd EHeCRlccltlAUkel) ambbh@URolf) chiRYés( indat¥d () -
110%' ()- @109 ()-*RIR R R*ReRrRSI SbCO! "1 10% & ()- 109 ()-' 109 ()-3&10%
& ()- 1@ during a predetermined period in units of users. When
accounts are settled upon each information
transmission, the accumulated amount storage device 102
may be omitted.
Fig. 34 shows the arrangement of the accounting
15 device I03. The accounting device 103 can be
constituted by a CPU, multiplier, adder, and the 1like.
The operation will be described below.
For example, user A shown in Fig. 33 issues an
information request using the user 1I/0 unit 109 of the
20 reception unit 120, and at the same time, selects and
sets the quality of a specific image using the quality
information I/0 unit 110. More specifically, user A
sets the number of frames per unit time, the number of
pixels, the chromaticity level, the saturation level,
25 and the lightness level of an image, and the like. The

information request and quality information are output

via the communication interface 107 and the
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15 based on an equation shown in 'Fig. 34 using a
calculator, and stores the calculated amount in the
accumulated amount storage device 102. On the other
hand, the image information, which has been subjected
to the above-mentioned image processing in the image
20 gquality control unit 104 to have an appropriately
adjusted quality, is output via the communication
interface 105 and the transmission line 106, and is
supplied to the quality information correction unit 107
via the communication interface 107. The unit 107
25 measures the quality of the input image information by

calculating the number of frames per unit time, the

number of pixels, and the chromaticity, saturation, and
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5 perform image quality comparison. In this case, the
quality information collection unit 108 and the quality
information I/0 unit 110 can be omitted.

Note that the image quality in this invention is
determined by the number of frames per unit time of an

10 image, the number of pixels, and the dynamic ranges and
levels of saturation, lightness, and chromaticity, and
the image gquality becomes higher as respective items
have broader dynamic ranges and a larger number of
levels.

15 Fig. 35 is a block diagram showing another
embodiment of the present invention. The same
reference numerals in Fig. 35 denote the same parts as
in Fig. 31, and a detailed description thereof will be
omitted.

20 In this embodiment, as shown in Fig. 35, the
transmission unit 100 comprises a common key cipher
processing unit 111 and a time measuring unit 112, and
the reception unit 120 comprises a common key cipher
processing unit 113.

25 The operation will be described below.

Assume that a common key used in the common key

cipher processing units 111 and 113 is distributed in
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advance by a known key distribution method, e.g., a key
distribution method based on ID (Shigeo Tsujii & Masao
Kasahara, "Cipher and Security", Shokodo (1990), a
public key cipher system (Shinichi Ikeno & Kenji
Koyama, "Theory of Modern Cipher", The institute of
Electronics., Information and Communication Engineers
(1986)), or a key management data base. Note that a
cipher system will be described later.

As in the above embodiment, the user I/0 unit 109
and the quality information I/0 unit 110 of the
reception unit 120 issue an information request and a
quality request of an image to be transmitted of a
user, and the quality information collection unit 108
stores the requested quality. Thereafter, these
requests are enciphered by the common key cipher
processing unit 113. The enciphered information is
output via the communication interface 107 and the
transmission line 106, and is then deciphered by the
common key cipher processing unit 111 via the
communication interface 105 of the transmission unit
100. The deciphered information request and quality
request are supplied to the image quality control unit
104. At the same time, the accounting device 103
performs accounting processing as in the above
embodiment.

Input image data is processed by the image quality

control unit 104 as in the above embodiment, and is

AUG 2002
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10! dS1F" 109& 1A} Ths1Errggfered image information is deciphered by
the common key cipher processing unit 113 via the
communication interface 105, the transmission line 106,
5 and the communication interface 107. The deciphered
image information is delivered to the user as in the
above embodiment.
The time measuring unit 112 measures the operation
time of the common key cipher processing unit 111, and
10 supplies the measured time to the accounting unit 103
via the image quality control unit 104, thus performing
accounting processing for the enciphered information.
In this case, the unit charge per unit time for the
enciphered information is set in the accounting data
15 base 102, and the encipher processing time measured by
the time measuring unit 112 is set as the number of
pieces of quality information in the accounting device
103. Also, the decipher processing time may be
measured, and the accounting processing may be
20 performed in correspondence with the measured time.
The protocols on the receiving and transmitting
sides will be explained below with reference to
Fig. 36.
In Fig. 36, the receiving side issues a
25 transmission request to the transmitting side via an

accounting device, as indicated by an arrow 1101, and

requests an image quality at the same time. The
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to terminate reception of data, as indicated by an
arrow 1103. The accounting device on the transmitting
side terminates the accounting operation in accordance
with this termination request. Then, the transmitting
10 side terminates transmission in accordance with a
transmission termination request 1104. The accounting
device on the transmitting side notifies the receiving
side of the charge, as indicated by an arrow 1105.
When data are transferred bidirectionally, similar
15 accounting processing is performed as the transmitting
and receiving sides replace each other. As for
transmission/reception between other users and
information providers, similar operations and
accounting processing are performed.
20 As described above, accounting processing can be
performed in various networks.
As described above, according to the above
embodiments, appropriate accounting processing can be

performed in correspondence with the quality of an

25 image provided to a user.
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accounting information can be protected from breaches
of security such as forging or disguising.

Furthermore, when the cipher processing time is

measured, appropriate accounting processing can be
10 performed in correspondence with the reception time of
information.

Many widely different embodiments of the present
invention may be constructed without departing from the
spirit and scope of the present invention. It should

15 be understood that the present invention is not limited
to the specific embodiments described in the

specification, except as defined in the appended

claims.
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vzd/ 9] to the image reception apparatus designated by said image
transmission destination designation means; and
(c) accounting means for charging a subject who
designates said image reception apparatus, wherein said
subject is different from a subject who receives the image.

2. An apparatus according to claim 1 further comprising
cipher means for performing at least one of encipherment and
digital signature for the information to be transmitted.

3. An information transmission system a plurality of
terminals and an information provider, comprising:

(A) a first terminal comprising means for receiving the
information from information provider,

(B) a second terminal comprising means for designating
one of said first terminal among said plurality of first
terminals, and

(C) said information provider comprising;

(a) means for transmitting the information to said
designated first terminal,

(b) means for charging a subject who designates
said first terminal, wherein said subject is different from a

subject who receives the information.

4. A system according to claim 3 further comprising
cipher means for performing at least one of encipherment and

digital signature for the information to be transmitted.



"$&(*, . 02468: <>@DFHILNPRTVXZ\ A" bdf hj | nprt vxz| ~{

Oh#( - 29] ?DL' Vs\ ahYn+u- | { Je} XH339GVX[ ! 'f=* K* RydnEwj P{ aPl TUWWKYZ[\]"_" abcdefg
hi j kl mopgr st uvwxyz{|}~ k gi 0CIP !'"h#o$%& U(J) Q°r+,, - O p/ 021} 2346689:A1)6 200
<Z>| ?@ABCDEFI GKLNPQTUVW Y9Z[ \ # "N 2" : a@c| de%YgRi i kl ' mXn$opgssu’ wHxx2z P| 9 él
gz-"vekMD&S"'yq$g3T@ MBEB\ A " pj q7i JO*811HU) | ] CAER?(" T\ +: Urj Ey

ul "$%$9% () +-/ 3479/ <@ @CCFH JK° MRNPQ* RI STHV' WKYZ\\ _JbOcef ! gmhj | mopgsWxhzL| }

W[ 6y4Psl xz/ 43J'z0 | #$50R () *+, -,/ 0123456789:
<=>?2@BCDEFGH J 'N@%ﬂﬁ&éﬁéﬁ%}?&-}'g%&

%éfgh[jklnnopqrspuvmuyz{L}~6Tines
New RomanAri al Cda)i sxeaNswEnr Roece Ertng \widd Becifeng "a destination to

VSO () " i diO bed34RE8489%is to be outputted;
<=>?@\BCDEFGHI JKLIMNOPQRSTUVWKYZ[\ ] " abcdef%hl{k[nanqrstuvmuyzthé~
!n#$%&-()*+1__/df@34g@gggpptput means for outputting an lmage to

<:>$@ABE?EJ&&&EMﬂdwﬂaBQRSI@VMKYZ[\]A_‘abcdefghijklnnopqrstuvmuyz{|}~
" #$9R' () *+,-./0123456789:_; . . .
<=>? @\BCDEFGHI J TERKPPTIRNG 2 SHRAGRTE) WP APt SRR (| 1 ~

destination, wherein said subject is different from a subject
who inputs the image.

6. An image transmission method comprising:

(a) image transmission destination designation step of
receiving designation of an arbitrary image reception
apparatus among a plurality of destinations as a transmission
destination of an image and request to transmit the image to
the designated apparatus;

(b) image transmission step of transmitting the image to
the image reception apparatus designated by said image
transmission destination designation step; and

(c) accounting step of charging a subject who designates
said image reception apparatus, wherein said subject is
different from a subject who receives the image.

7. A storage medium storing a computer program to be
executed by a computer of an image transmission system, the
program comprising:

(a) image transmission destination designation step of
receiving designation of an arbitrary image reception
apparatus among a plurality of destinations as a transmission
destination of an image and request to transmit the image to
the designated apparatus;

(b) image transmission step of transmitting the image to
the image reception apparatus designated by said image
transmission destination designation step; and

(c) accounting step of charging a subject who designates
sald image reception apparatus, wherein said subject is

different from a subject who receives the image.



