1 Inage Transn1sk|on Appar at us, | mge Transm ssion System and
Conmuni cati on Apparatus 5 BACKGROUND OF THE | NVENTION Field of the

| nvention The present invention relates to providing information in a

mul ti.nedi a network systemfor transmitting informati m nam c

| mage data, 10 still inage data, audi o data, conputerﬂwmmmmmmmmm K I|ke
and an inmage transm ssion apparatus, an i mge transm ssion.system and
communi cat i on apparatus used therefor.” Rel ated Background‘ﬁIt’iB‘Th recent
years, so-called information service industries are growing along with the

use of optical fiber networks in trunk conmmuni cation netmorm'mwqummmmmOf
({l

cabl e tel evision systens, practical use of satellite commun
The i nfornmati onceemnvi ce

d of | | ' t .20, 1ik
AR TR R 1 %%?habigapag?ﬁgstﬁe above- rent1 oned

I ndustries provide various

communi cati on networ ks, an&mgggwy;dﬁgm;§§f6n ﬁé g&pce with the
contents and volune of 25 information. I n such ormation service

i ndustries, it is inportant t@b@@@ﬁgggtggﬁlXpﬁgpéggsor ask an account for
t he prOV|ded i nformation. 2

5 BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to providing
information in a multimedia network system for
transmitting information such as dynamic image data,

10 still image data, audio data, computer data, and the
like, and an image transmission apparatus, an image
transmission system, and a communication apparatus used
therefor. | |

Related Background Art

15 In recent years, so-called information service
industries are growing along with the use of optical
fiber petworks 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. 1In such information service industries,
it is important to appropriately charge or ask an

account for the provided information.



However, the conventional information service industries use a
nont h-t o- nont h accounting system independently of the use frequency as in
the cable television systemor the satellite broadcast system or 5 an
accounting systemfor counting only the use frequency (or use tine)

i ndependently of the kind or quality of information. SUMVARY OF THE

| NVENTI ON 10 The present invention has been nade in consideration of the
above-nenti oned problens, and has as its first object to perform
accounting processing in consideration of the kind and quality of
information provided. 15 It is the second object of the present invention
to prevent an illHoidéver) tigai dshvemt sh@t | ONfotmarsen tseebiesei ved in an
i mge transm ssion system According to an enbodi nent of the present
invention, amduystyeles anse s shantlappaimdnth dtcdun 20h@rHEeesrs

hi erarchi cally encoded i nage information, conprises accounting nmeans for
perform ng acvdrpanidrptly ceesthaqusa orquespondencin Wwikd @abbsol uti on of
the image infornmation. According to another enbodi nent of the present 25
i nvention, afPieHGEL AT FETHYRi N Hppaatals e drogtenss sssstemer aychi cal |y
encoded. i mage informatjon, conprises accounting nmeans for performng
accountl ng 3 FAGRETIRE | TR EHofRIE g 9nky réwIuis on of the

frequency (or use time) independently of the kind or

quality of information.

SUMMARY OF THE INVENTION

10 The present invention has been made in
consideration of the above-mentioned problems, and has
as its first object to perform accounting processing in
consideration of the kind and quality of information
provided.

15 It is the second object of the present invention
to prevent an illicit act against information
transmitted/received in an'image transmission system.

According to an embodiment of the present
invention, an image transmission apparatus which

20 processes hierarchically encoded image information,
comprises accounting means for performing accounting
processing in correspondence with a resolution of the
image information.

According to another embodiment of the present

25 invention, an image transmission apparatus which

processes hierarchically encoded image information,

comprises accounting means for performing accounting



I mage i nformation, and charge storage neans for storing a charge of the

I mge information cal culated by the accounting neans. 5 According to stil
anot her enbodi nent, an image transm ssion apparatus which processes

hi erarchically encoded imge information, conprises accounting neans for
perform ng accounting processing in gorrespondence wth a resolution and a
vol unme of the imge 10 information. According to still another enbodi nent,
an image transm ssion apparatus which processes hierarchically encoded

i mage i nformation, conprises accounting neans for perform ng accounting
processing in correspondence 15 with a resolution of the inmage information,

i nformati on pxaidSE M asuldde A drile WBATUH BRR1U1GE & dhae | mage

i nformati on, and charge storage neans for storing a charge of the inage

i nf ormat i on edgrliatfednaytidre, @l @Hidgyy sRARYe FRaMeC T REangt i ||

anot her enbodi nent, the apparatus conprises paynent nmeans for paying a
charge of téhechangge dihftdrerainage ainforecatienricadduliated byt aheal s.
According to still another enbodinment, an inage 25 transm ssion apparatus
whi ch processmountdng diassly encoded i mage i nformation, conprises
accounting nmeans _ for perform ng accounting processing in correspondence 4
with aYesol uti or’?‘CGPrtq?}é‘q ey S iidfloangtther, eabgdgaent, an image

transmission apparatus which processes hierarchically

encoded image information, comprises accounting means

for performing accounting processing in correspondence
with a resolution and a volume of the image

10 information.

According to still another embodiment, an image
transmission apparatus which processes hierarchically
encoded image information, comprises éccounting means
for performing accounting processing in correspondence

15 with a resolution of the image information, information
volume measuring means for measuring a volume of the
image information, and charge storage means for storing
a charge of the image information calculated by the
accounting means.

20 According to still another embodiment, the
apparatus comprises payment means for paying a charge
of the image information at predetermined time
intervals.

According to still another embodiment, an image

25 transmission apparatus which processes hierarchically
encoded image information, comprises accounting means

for performing accounting processing in correspondence



storage neans for storing a charge of the inmage information cal cul ated by
the accounting neans, and paynent neans for paying the charge of the inage
5 information at predetermined tinme intervals. According to still another
enbodi ment, the accounting neans is arranged at the transmtter side.
According to still another enbodi nent,, the accounting neans is arranged at
the receiver side. 10 According to still another enbodinment, the
accounting means are arranged at both the transmitter and receiver sides.
According to still another enbodinent, an apparatus conprises inmage
destination designation neans 15 for designating an arbitrary inmage

reception appatitalsesoutist idatt Gladdh {{BAGAND] e%}%%:téréﬁg an i mage
provider to transnit the inage, inmage transm ssion nEans transmtting
the inmage tostdmrgaragmnscipt i forappal dnsr e Onded nfiiyd he i mage
destination 20 designation neans, and accounting neans for performng
account i ng prEESAHEPT cralrulsgredMiny desi graicechtiigy nméesid natdgon of the

i mage or a user who received the inage. According to still another

enbodi nent, RIEIE AKFNRET AWM dhec ighlasigemedn hieoimaeyef or ni ng at

| east e of, enci phernent or digital signature of the information to.be
t ransni ted.”gnorl(@édrod'ﬁ g BF s temdaied finef interyedsent
According to still another embodiment, the
accounting means is arranged at the transmitter side.
According to still another embodiment, the
accounting means is arranged at the receiver side.

10 According to still another embodiment, the
accounting means are arranged at both the transmitter
and receiver sides.

According to still another embodiment, an
apparatus comprises image destination designation means

15 for designating an arbitrary image reception apparatus
as a destination of an image and requesting an image
provider to transmit the image, image transmission
means for transmitting the image to the image reception
apparatus designated by the image destination

20 designation means, and accounting means for performing
accounting processing for a user who designated the
destination of the image or a user who received the
image.

According to still another embodiment, the

25 apparatus comprises cipher means for performing at

least one of encipherment or digital signature of the

information to. be transmitted.



i nvention, an inmage transm ssion system which processes hierarchically
encoded i mage i nformation, conprises a transm ssion apparatus, which
conprises accounting 5 neans for perform ng accounting processing in
correspondence with a resolution and a volune of the inmage information,
informati on vol unme neasuring neans _ f-or. measuring the volune of the image
informati on, and charge storage neans for storing the charge of the 10

i mge information cal cul ated by the accounting neans, and a reception
apparatus, which conprises paynent neans for paying the charge of the
image information at predetermned tinme intervals. According to another

enbodi ment, a comBtbEBiAPNto 1on AREER Men W £eKeCftdgsndata via a
network, conprises detection nmeans for detecting a traffic state of the

net wor k, andimlesngizd,| ah nesdge fOfaksel g0edn NGy Sterd NaidA Stcdedqygmat  of
the data in correspondence with the detection result of the detection
means. 20 Actierhrmhiacalsty ldnandddeimagdoih fiftatidie e gnadd on nmeans
designates the transm ssion format to a transmission termnal via the

net wor k. Acceraiisiissian idoparstiver venbdi ey idde adgansmirgsi on format is
a layer_in hierarchical 25 encoding. 6 Since the above-nentioned

enbodi ment  HERAMh & UD RAF LEHHIT GECHHFNG ARAeRSSIgIg iffages can be

calculated in units of resol utions.
: correspondence with a resolution and a volume of the

image information, information volume measuring means
for measuring the volume of the image information, and
charge storage means for storing the charge of the
10 image information calculated by the accounting means,
and a reception apparatus, which comprises payment
means for paying the charge of the image information at
predetermined time intervals.
According to another embodiment, a communication
15 apparatus which receives data via a network, comprises
detection means for detecting a traffic state of the
network, and designation means for designating a
transmission format of the data in correspondence with
the detection result of the detection means.
20 According to still another embodiment, the
designation means designates the transmission format to
a transmission terminal via the network.
According to still another embodiment, the
transmission format is a layer in hierarchical

25 encoding.



Accordi ng to another enbodi nent, since the 5 accounting processing is
performed in correspondence wth the resolution and volune of the imge

i nformation, charges of inmages can be calculated in units of resolutions,
and can al so be determned in consideration of the information volunme. 10
According to still another enbodinment, since the paynent means for paying
a charge at the predeterm ned Hlﬂiiqnbrvals is arranged, accounts can be
settled at the predetermned tine intervals by cal culating an accunul at ed
charge. 15 According to still another enbodi nment, the accounting
processi ng can be performed in correspondence with the hierarchical

encoding techni ayenck!ths bBSyLDhL:PBhES! efbokiifioRt CREN! chLVERLLON L0 20
D The the t |

perform accounti ng processing In correspondence w raffic of a

transni ssi ontktARicaNUné&nd! C¥RAEgAS okl Lhsils achnan@i 851 i 1 QL4 ON
transmtted/received in an inmage transm ssion system According to an

enbodi nent ofinibe pfesesdlutdohsyenti on, an image transm ssion system for
transmitting hierarchically encoded i mage information, conprises selection

means for sel ectiAgcardaygrtof andtHer i SRGEdiMeRE, { &amser €hed in
correspondence with a traffic of a transmssion line for transmtting the
hi er ar chi cal agcenebird pPReCesseriat penfoamed in correspondence

with the resolution and volume of the image

information, charges of images can be calculated in

units of resolutions, and can also be determined in

consideration of the information volume.

10 According to still another embodiment, since the
payment means for paying a charge at the predetermined
time intervals is arranged, accounts can be settled at
the predetermined time intervals by calculating an
accumulated charge.

15 : According to still another embodiment, the
accounting processing can be performed in
correspondence with the hierarchical encoding
technique.

It is the third object of the present invention to

20 perform accounting processing in correspondence with
the traffic of a transmission line, ‘and to prevent an
illicit act against information transmitted/received in
an image transmission system.

According to an embodiment of the present

25 invention, an image transmission system for

transmitting hierarchically encoded image information,

comprises selection means for selecting a layer of an



accounting processing nmeans for perform ng accounting 5 processing of the

I mge information to be transmtted in correspondence with the |ayer
selected by the selection neans. According to another enbodi nment, an inage
transm ssion systemwhich transmts inmage information, 10 which is
hierarchically encoded to have different resolutions in units of |ayers,
between a transm ssion termnal and a reception termnal, conprises a
reception termnal, which conprises traffic checking mneans for checking a
traffic of a transmssion line for 15 transmtting the hierarchically
encoded image information, and resolution selection neans for selecting a

resol ution ofm&ge i t@gse tordias s il &birfesgoidasRondance W th the
checking result of the traffic checking neans, and a transm ssion term nal

whi ch 20 conrafgisc anit Guntrd argsnil<3iRAs i Nithd et Hraindaardtdny Rthe accounti ng
processing of the image information to be transmtted in correspondence
with the resvietdnghicadllectesttdided hemages dlnfidramatsiedrectan@n nmeans, and charge
storage neans for storing a charge of the image 25 information. According
to still anAMRQUERHNTIDROASSSHNG megas thioenh PeEriond ngy stcoounitiialy processes
hierarchically - 8 encoded image information, conprises traffic checking
nmeans for cHIAGSRPIRG off fihe dmage dafarmadiion [tondef gransmdfseidt ting t he

hierarchicalhy encoded %pagg .
in correspondence with the layer selected by the

selection means.
According to another embodiment, an image
transmission system which transmits image information,
10 which is hierarchically encoded to have different
resolutions in units of layers, between a transmission
terminal and a reception terminal, comprises a
reception terminal, which comprises traffic checking
means for checking a traffic of a tfansmission line for
15 transmitting the hierarchically encoded image )
information, and resolution selection means for
selecting a resolution of an image to be transmitted in
correspondence with the checking result of the traffic
checking means, and a transmission terminal which
20 comprises accounting processing means for performing
accounting processing of the image information to be
transmitted in correspondence with the resolution
selected by the resolutidn selection means, and charge
storage means for storing a charge of the image
25 information.
According to still another embodiment, an image

transmission system which processes hierarchically



I nformation, resolution selection neans for selecting a 5 resolution of an
I mage to be transmtted in correspondence with the checking result of the
traffic checking nmeans, accounting processing nmeans for performng
accounting processing of the image information to be transmitted in
correspondence with 10 the resolution selected by the resolution selection

means, and charge storage means for"sforing a charge of the inage
i nformation. According to still another enbodi nent, an image transm ssion

system whi ch processes hierarchically 15 encoded inmage information,
conprises traffic checking neans for checking a traffic of a transm ssion

line for transehbli RRakLBE A hical |y encoded image information,

resol ution sel ection n%g%slgg§£§éfég?fnﬁxﬁpr 885| GFRr6A16f ChAckimge to be

transm tted maar8 €6¢r€REORISHC | e _checking result of the traffic
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checki ng neans, information vol une nmeasuring

i nformati on vobnseiodtihdiethd anNsetd &Rl chPYCnR55884 N L DY, Processi ng nmeans
for perform ng accounting processing In correspondenc %ith the 25

resol uti on séhéotmattiynt heesEHotibn 0k BEW- {58 md rPBY | volume of the
I mage information to be 9 transmtted, and cﬁgégégs oreéé??ﬁﬁﬁﬂ?f?w

storing®a cResgkubion hef iamgiendqd otdTESe Ofr arskOFEidig 4 0 t he above
enbodi ment, the resolution of an inmage to be transmtted is set in
correspondGﬁ@%rresPondence with the checking result of the traffic
checking means, accounting processing means for
performing accounting processing of the image
information to be transmitted in correspondence with
10 the resolution selected by the resolution selection
means, and charge storage means for storing a charge of
the image information.
According to still another embodiment, an image
transmission system which processes hierarchically
15 encoded image information, comprises traffic checking
means for checking a traffic of a transmission line for
transmitting the hierarchically encoded image
information, resolution selection means for selecting a
resolution of an image to be transmitted in
20 correspondence with the checking result of the traffic
checking means, information volume measuring means for
measuring.an information volume of the transmitted
image, accounting processing means for performing
accounting Processing in correspondence with the

25 resolution selected by the resolution and the

information volume of the image information to be



5 wth the traffic of the transm ssion line, and the charge of the inmage
can be calculated in correspondence wth the set resolution. Furthernore,
paying attention to the facts that image information includes various
imge qualities, 10 appropriate accounting processing cannot be attai ned by
a single accounting system and a technique for changing the accounting
systemin correspondence with the quility of an inmage is indispensable,
the present invention has as its object to provide such technique. 15 That

is, reception apparatuses may reproduce i mages of different qualities, and

i nformati on beyond the reproduction performance of the reproduction
apparatus nmaainikecdel Lyar to an_ i ntended user. Also, a user nay not
want excessive inforngtfoﬁ.%lﬁggﬁgﬁ EE8E2I, fledd S, EOSuFEATE Ny St em

image to be transmtted is

correspondi ngha@ga desSithedifuaki n
required. Note that the qﬁa|?%yE§F8%ﬁag%88e means the nunber of franes per

unit tinme, the nagberd@hgPt¥etfc0Lhalel ; t he, nunber . of resol ving
powers of a dynamic range such as 25 cﬁrgﬁggPéﬁ?gF’sgpﬁr5F§8ﬁytéﬁa

| i ght ness IewélsnoimagéxebSbénﬁf&ﬂ@ﬂi%ﬂeé“ik”@&%-iﬁocoEEeE§0nEQ§ref0re, an
obj ect of the present invention to provide a comunicatlo appa?%tus and a

comuni at i oWishsthen tuhfthccan peef orahafesynbhngingl OSHQSEHQ in
correspondence with the quality of an 5 image to be provided to a user.
charge of the image can be calculated in correspondence
with the set resolution.
Furthermore, pPaying attention to the facts that
image information includes various image qualities,
10 appropriate accounting processing cannot be attained by
a single accounting system, and a technique for
changing the accounting system in correspondence with
the quality of an image is indispensable, the present
invenition has as its object to provide such technique.
15 That is, reception apparatuses may reproduce images of
different qualities, and information beyond the
reproduction performance of the reproduction apparatus
may not be delivered to an intended user. Also, a user
may not want excessive information. 1In such cases, an
A 20 accounting system corresponding to a desired quality of
an image to be transmitted is required. Note that the
quality of an image means the number of frames per unit
time, the number of pixels of an image, and the number
of resolving powers of a dynamic range such as
25 chromaticity, saturation, and lightness levels of

pixels included in an image.



According to an enbodi nent of the present invention, an apparatus
conprises transm ssion neans for transmtting information including an

i mge, and accounting neans for charging a receiver of the 10 information
an amount for the quality of the inage. According to another enbodi nent of
the present invention, a conmunicatigon system whi ch comruni cates i nmage
information via a network, conpriséé]é)réceiver of the inmage information,
whi ch conpri ses designation 15 neans for designating an inage quality of
image information to be received, and a transmtter, which conprises
accounting nmeans for transmtting inmage information corresponding to the

image quality desiggnat edyy recei ver. si.de,. and performng 20
accounting processing in corf%%%ﬁhd%%bé% et f e%hﬁégfﬁﬁgpéd i mge quality.

According to trhveraiiore cenpodiuTen! o acifthilaciplatgsd AR, Amaut ,for the
her . SO,

quality of an image to be provided to himor _ e user can
sel ect the qualiiinichtinn Sygeen 0whecheeshy gd-by A BBELLAL erself. - 11
t e

In addition, information for selecting an inage to transnrTtted and its
quality is cippleessingndni sortespphaendealsithethaCquueit$i §¢ §Q as to
prevent a user fromdisguising hinself or herself as another user or 5
i nf or mafi on fiF@FEb&PngeaPreradedt hosaguaeant eei ng security of information
associ ated with account.i ng.
According to an embodiment of the present
invention, an apparatus comprises transmission means
for transmitting information including an image, and
accounting means for charging a receiver of the
10 information an amount for the quality of the image.
According to another embodiment of the present
invention, a communication system which communicates
image information via a network, comprises a receiver
of the image information, which comprises designation
15 means for designating an image quality of image
information to be received, and a transmitter, which
comprises accounting means for transmitting image
information corresponding to the image quality
designated by the receiver side, and performing
20 accounting processing in correspondence with the
designated image quality.
According to the above embodiment, a user is
charged an amount for the quality of an image to be
provided to him or her.
25 Also, the user can select the quality of an image

to be received by himself or herself.



Furthernore, by neasuring the processing tinme required for ciphering and
deci phering, the accounting processing can be perforned in correspondence
with the 10 tine required for reception. Qther objects and features of the
present invention will becone apparent fromthe follow ng specification
and the acconpanyi ng draw ngs. 15 BRIjER. DESCRI PTION OF THE DRAWNGS Fig. 1
is a functional block diagram showi ng an accounting unit according to the
first enmbodi nent of the present invention; Fig. 2 is a block diagram
showi ng the arrangenent 20 of an accounting processing unit in the
accounting unit of the first enbodinent; Fig. 3 shows a charge table used
by the accounti ngtn waddi tofort helrffiarstaterrodioreriel deitgngd ars imagleoalo di agr am
showi ng the arrangenent 25 of an accounting processing unit in an
accounting R ttranswriedy and tits swedhndyentsodilpheredf, wnd psesent
invention; 12 Fig. 5 is a block diagram show ng another arrangenent of

t he account iIRFIRITREIAY W rageiver sideosat iasg tenipreykenthe sseond

enbodi ment; Figs.. 6A and 6B show accumul ated charge tables 5 used by én
accounti ng u‘%‘%‘ SESFHITPS SR8 Ltthi9td hezmisddi Ren@northere usess oft

I nvent i50n; Fjirgtsder%i%}xd fz‘%marb%i%lgo% tdeirae%r,a%uséh%\@ar}%nttg%ing
security of information associated with accounting.
Furthermore, by measuring the processing time
required for ciphering and deciphering, the accounting
processing can be performed in correspondence with the
10 time required for reception.
Other objects and features of the present
invention will become apparent from the following

specification and the accompanying drawings.

15 BRIEF DESCRIPTION OF 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

20 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

25 of ad'accounting processing unit in an accounting unit
according to the second embodiment of the presentl

invention;



arrangenments of accounting processing units in accounting units of the
third enbodinment; 10 Fig. 8 is a bl ock diagram show ng the overal
arrangenent of an inmage transm ssion systemaccording to the fourth

enbodi nent of the present invention; Fig. 9 is a chart show ng the
operation sequence of the imge trapsm ssion systemof the fourth 15
enbodi nent; Fig. 10 is a -bl ock diagram show ng the overall arrangenent of
an i mage transni ssion systemaccording to the fifth enbodi ment of the
present invention; Fig. 11 is a chart show ng the operation sequence 20 of
the image transm ssion systemof the fifth enbodinent; Fig. 12 is a bl ock

di agram show ng tikisg overid la @rd@@gﬁr@ga"pfsmiir{ga%gg@pm ssion system
according to the sixth enbodi nent of the present” invention; 13 Fig. 13 is
a chart showirrpndemaperet itre seguenne ngd prAdiR dIMEE raNSH Sgieon syst em of
the sixth enbodinent; Fig. 14 is a block diagramshow ng the entire 5

net wor k acc AN INg hnige e tthee Meactinge rimbeid ildem t;pr esent i nvention; Fig.
15 is a chart for_explaining the accounting sequence in the system of the
sevent h enbodi medtgs -FiGh arel 68 shdva@eammstiatiedy chargeatabdeaf the 10

concept_ of a rrud tbl medi a network systemto which the
5 use Y an accounting unit according to the third

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;



present invention is applied; Fig. 17 is a chart for explaining the
accounting sequence in a systemaccording to the eighth enbodi nent of the
present invention; 15 Fig. 18 shows the general format of hierarchically
encoded data; Fig. 19 is a functional block diagram show ng an accounting
unit according to the first enbodi nent, of the present invention; 20 Fig.

20 shows an exanple of a charge tabl € used by the accounting unit of the
first enmbodinment; Fig. 21 is a block diagram showi ng the detail ed
arrangenent of the accounting unit of the first enbodinment; 25 Fig. 22 is
a functional block diagram showi ng an accounting unit according to the

second enbodi mentFo§. Lbeisr @SeRhrtN¥RBLING; th 1épe§$91033sé%u@n9$°Ck
di agram showi ng the detailed arrangenent OoOf t%e accounting anit of the

second enbodfnthe; ikags. t24AsADEs24B SPOVveRXMHPEES fixagcunul ated 5 charge
tabl es used by an accounting unit according to the third enbodi nent of the

present invedanbodimenyg: 25 is a bl ock di agram showi ng the arrangenent of
principal part of an inmage transm ssion system according to the fourth
enbodi ment of thefpdesbhtigd0aipeskidiagram showing the entire

5 network according to the seventh embodiment of the
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

iO concept of a multimedia network syétem 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.'Zl 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;



Fig. 26 is a chart for explaining the operation of the inmage transm ssion
systemof the fourth enbodinent; Fig. 27 is a bl ock diagram show ng the
arrangenent of principal part of an inage transm ssion system 15 accordi ng
.to the fifth enbodi nent of the present invention; Fig. 28 is a chart for
expl aining the operation of the imgge transm ssion systemof the fifth
enbodi nent; Fig. 29 is a block diagramshow ng the arrangenent 20 of
principal part of an inage transm ssion system according to the sixth
enbodi nent of the present invention; Fig. 30 is a chart for explaining the
operation of the imge transm ssion systemof the sixth enbodinent; 25

Fig. 31 is a blockigli &y ais shdyidik tdigadrdnbtsHIVPIo e Rfcdihedor esent
invention; 15 Fig. 32 is a view showing the format of an accounting data
base shown iarmEingemint Ff).t188 dcccquntiaw shiow e the sieicage format of an
accunul at ed anount storage device shown in Fig. 31; 5 Fig. 34 is a diagram
showi ng t he eftagHgansiit of the accounting device shown in Fig. 31; Fig. 35
is a block diagramshow ng the second enbodiment of the present invention;
and Fig. 36 is af&fuerdd® and 124h@hay exemdesy &ff @ccut®leftedhe system

DETAIL%P DES%BIPTICN qf THE PREFERRED ENMBCDI MENTS
charge tables used by an accounting unit according to

the third embodiment of the present invention;

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;



The preferred enbodi nents of an image transm ssion system according to the
present invention will be 15 described below wth reference to the
acconpanyi ng drawi ngs. In the enbodinments to be described hereinafter,

the present invention is applied to an accounting unit which can charge a
user for an inmage in correspondence 3@ with the resolution (layer) to cope
with hierarchical encoding in an image transm ssion systemthat transmts
hi erarchically encoded inage information via a transmssion line. In
particular, the first enbodiment will explain 25 an accounting unit used
in a charge systemthat sets wuniformcharges in units of |ayers

(resol utions) of Fiigf.oBRatlison. vie®t shbkengeenad fephadi 8Enanw || expl ain an
accounting wunit used in a charge systemthat takes into consideration the
i nformati on PereBtasgwdRitaabaske shbayeis figsoButi ons) of information. 5
The third enbodiment will explain an accounting unit used when accounts
are settled at pré&d8tefdi A6da viisw showingl shenstheager Sormad sécand

enbodi ments. The f urtg enbodi ment will explain a case wherein the inmage
provi der sidécﬁ&§“ R&e faPHB“§c§68ﬁ?9ﬁgdGHFF§ showhesarFbged 3h:the first to
third egb odi nent s lThe Elfth enbodi nent w | | Elaln a case wherein the

i mage racei ver siHa9nadtohs B8f If grQECEBﬁVFHE thet drrangement of

the accounting device shown in Fig. 31;
Fig. 35 is a block diagram showing the second
embodiment of the present invention; and

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.



described in the first to third enbodi nents. The sixth enbodi nent wl|
explain a case wherein 15 both the inage provider and receiver sides have
correspondi ng ones of the accounting units described in the first to third
enbodi nents. The seventh enbodiment will explain a case wherein the
accounting units described in the first to sixth 20 enbodi nents are applied
to conmuni cati ons between equi pnents connected to a | ocal area network.
The ei ghth enbodi nent will explain a case wherein the accounting units
described in the first to sixth enbodinents are applied to conmunications
bet ween 25 equi pnents connected to a wi de area network. The ninth

enbodi ment Wi | | expé as8cand asFoIMLMEME @11 L] &NSTaiidn IscLArgfd Wi th one
of the accounting 17 wunits described in the fourth to eighth enbodi nents
SO as to pronéttusedoimssichafdonspetany timppechids aldtey ed, and to perform
fair accounting processing. The first enbodi nent of an inmage transm ssion
5 system accerusideratite phestmformativn ovolurd e weldsas beek bel ow with
reference to the acconpanying draw ngs. In this enbodi ment, the present
i nvention i slag®hs i eesolyeidnsr aff tefoomtimnunit used in a charge 10
systemthat sets charges in correspondence with the respective resolutions
(Tayersy in unitstR Hiegdserrrdingrt Wihl e kaidhiaralacamuediing i n an image
unit used when accounts are settled at predetermined
time intervals in the first and second embodiments.
The fourth embodiment will explain a case wherein
the image provider side has one of the accounting units
10 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
15 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
20 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
25 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



transm ssion systemfor transmtting hierarchically encoded inmage
Information via a transm ssion line. 15 First, hierarchical encoding wll
be briefly described below Hierarchical encoding is known as an encodi ng
met hod which can efficiently cope with image processing apparatuses with
di fferent resolutions upon encodlngl?nage i nformation, and is suitable for
20 retrieving desired i mages froman”image data base. In the follow ng
description, a reduced image that roughly represents the overall inmage is
encoded, and subsequently, difference information used for enlarging the
reduced image in turn is encoded. 25 As a result, scal able encoding using

different reaotytd®ssrLHed ben b | £86r 19 @&@i%ﬁﬁ@mbfﬁmerﬁ?@% e,

reduced image with a snmall nunber of pixels - be di splayed on a

moni tor, andag €etgidestt Bgeorihtiom fﬁéﬂ%@ﬂ@%aﬁe@'d@'ﬁﬂé’é@ﬂ full
|nfornat|on may be printed. Fig. 18 shows the general format of

hlerarchlcalhyd to epenfiecn dfd ir Red@utigy tprddegssikdy. a field "head of
i mge" includes a header indicating the beginning of a piece of inmage
informati on as a Tl firgt féembaliineattderf af fwagwe th'arswiamies a bit pattern
indi cating the beginni of frame 1, and a field "frame 1" includes 10
i nf or ma®i on %YS'F%[WQC‘?LO‘B%EIH el Hie RRIRHG nventuign widtlaibeed by reduci ng
an original égg'figéhtﬁﬁiéﬁ”ﬂiéﬁ“reégégﬁce to the accompanying

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 ehcoding 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



A field "header of frame 2" includes a bit pattern indicating the

begi nning of frane 2, and a field "frame 15 2" includes information of

| ayer 2 as difference information that enlarges an image of layer 1 or
increases its resolution. Simlarly, a field "header of frame n" includes a
bit pattern indicating the beginning of frame n, and a 20 field "frame n"

i ncludes information of l.ayer n as 8 fer ence i nformation that enl arges an
imge of layer n-i or increases its resolution. As a typical encoding

met hod, a JPEG hierarchical encoding nethod is used. As for the JPEG

pl ease refer 25 to ISO I EC 10918-1, 10918 or ITU-T T.81, T.83. Such

encodi ng te@ﬁ@i%@eaiéanQQBUBErEymBﬁngkg Qnﬁ“%th@%gﬁﬁeanEQSEk' 19 Fig. 1

is a functional block di agram show e ~arrangement "of “an~accounting
uni t of thi siembedilarge. nuReber biengitk81E Gsihg %Glhﬁﬁﬂ?okﬁ§@§ﬁhss'0“ system

110 of this enbodi ment conprises an accounting unit 100, whi ch incl udes
an accounti mapypbecezinmsgdunit 101 which fetches an inmage transm ssion
request of a user transmitted/received in the inage transm ssion system
and acquires accéugti bf§ shbesmaheogehesalarernaggefUnibratORioalnptifies
the storage unit 102 of such 10 information. The storage unit 102 stores
char geSi nf oeReEPR8A dad2a- usBefaroingt tonFig.be8 ehefiedldt Bhegdtbeé accounti ng
image" includes a header indicating the beginning of a
piece of image information as a whole. A field "header
of frame 1" includes a bit pattern indicating the
beginning of frame 1, and a field "frame 1" includes
10 information of layer 1 obtained by encoding an image
obtained by reducing an original image to the smallest
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
increaées ifs resolution.
Similarly, a field "header of frame n" iﬁcludes 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.



processing unit 101. The inmage transm ssion system 110 of this enbodi nent
Is constituted by a network, and 15 term nals such as conputers, receivers,
printers, nonitors, and the |ike, which are connected to the network via
lines or by radio. Fig. 3 shows an exanple of a charge table stored in the
storage unit 102. In the charge taQIq shown in 20 Fig. 3, for exanple,
information Info 1 incurs-charge 11 when it is provided at resolution 1,

i ncurs charge 12 when it is provided at resolution 2 ..... An operation
for perform ng accounting processing in a charge systemthat sets charges
inunits of 25 resolutions by the accounting unit of this enbodinent wll

be described bel owig.nit he koltuasitaendesenbeki BRagramCan8wihy! the
exenplified wherein a user (or a 20 term nal useg by the user) requests a
provi der to amrangementmageahnbacbuatihgsahtiiti 6 8hiknembedinest. operation
step, the accounting processing unit 101 fetches information that requests
5 to transm Refeggdngntte Figt ALesehutimege3tbgnsmhssdonngysessahes
transmitted/received in the image transm ssion systemor receiving a
message fromAath&higagBbodimaafki Somprisgst am acaouhtisgcuniitop@@ati on step,
t he acc untingﬁl progessing unit 101 reads out charge 13 for providing
| mage o] e a . I n e
| 1Rt ChedBFutASR 3nf PERPUAEIRGaPHRCEESERT Ui E. 18} whiglkd in th
storage unit 1%2 . o
fetches an image transmission request of a user
transmitted/received in the image transmission system,
and acquires accounting information from a storage unit
102 or notifies the storage unit 102 of such
10 information.

The storage unit 102 stores charge information and
use information to be referred to by the accounting
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. 1In 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 2,00,

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



In the third operation step, the accounting processing unit 101 outputs
charge 13 to the image 15 transm ssion system Fig. 2 is a block diagram
showi ng the arrangenent of the accounting processing unit. Referring to
Fig. 2, a CPU 201 processes input data froman I/O interface 202 and
generates conmmands to an external 2 pparatus in accordance with a program
stored in a ROM 204 or a RAM 203.” The 1/O interface 202 is used for
exchanging information with the inage transm ssion system and for
inputting/outputting data to/fromthe storage unit. 25 The RAM 203 i s used
as a tenmporary nenory of the CPU 201, and stores a program 21 The ROM

204 Stores acPERHAM ddOEHIRILADDY Adifie U 2P oWhielk & program i s

| oaded froma device outsi'de the accounting unit or the RAM 203 stores a

program thecRAMwO4 ffgdefry it et RsH&tERd 201 to the ROM 204 exchange
data via a bus 205. Note that the storage unit 102 can be realized by

using a storage davitif SUdstADper@IRe] istel, OHMIE adtUrGELn@AN opti cal
storage device, a sem conductor elenent, or the Iike. 10 The second
enbodi ment girddesgimesentit Mdntfiedches linfloendasicm d thedemueastish ref erence
to the acconpanying drawings. In this enbodiment, the present invention is
5 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.
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 éccounting'processing unit. Referring to
Fig. 2, a CPU 201 processes input data from an I/O
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.



applied to realize an accounting unit for a charge 15 systemthat sets
charges per unit information volunme in correspondence with the respective
resolutions (layers) in units of inages to cope with hierarchical
encodi ng, and obtains the charge on the basis of the unit charge and the
information volune of a transnitteg;%pqge in an 20 inmage transm ssion
systemfor transmtting hierarchically encoded i mage information via a
transm ssion line. Note that the arrangenent of the accounting processing
unit of this enbodinment is the same as that 25 shown in Fig. 1. An
operation of the accounting unit of this enbodinent for performng

accounting procesEien(ROM 0Lt G pHogr@m thalbes @k ttRIgIes, Rk unit
information volume (unit charges) in correspondence with the  respective

resol utions,CBIhRQlal cWreresa tpheogxiaar des Myaded tfirelmy iandekfieeunit charge with
the information volunme 5 of a transmtted inmage will be explained below. In
the fol | owidRtEHel st iasiroun tdage uniiltd ore tieeRBM RI08d stwlreseian a user (a
term nal used by the use%%)re uests a provider to transmt image Info 1 at
resol uti on PTIIFahe Hig KOMopElaticgn bet epitted.accounting 10 processing
unit of_this enb%,inent fﬁtches information that requests to transmt
i mage 1hfo 1 at rg§bfﬁ?ﬁg 13 topfhgp ROMoRPAg enebanges detanyiat rebiisecei ved
inthe im ra 1SSl on stem or receiving_.a nessage from
£¥b§. NoPe %hat e storage unit 102 can begrealized by
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



the image transm ssion system 15 In the second operation step, the
accounting processing unit reads out unit charge 13 as a charge per unit

i nformati on volume for providing image Info 1 at resolution 3 fromthe
charge table (Fig. 3) stored in the storage unit. 20 In the third
operation step, the accounting pro sing unit neasures the information
volunme of image Info 1 which is bei Transmitted. In the fourth operation
step, upon conpletion of transm ssion of image Info 1, the accounting
processing 25 unit detects the end of image Info 1 which is being
transmtted to User L by the sane nethod as in the -first operation step.

23 Subsequetidnge igydden fiHdth fpey alH Qe Yor WS t AGIHHd I Pr 0Cessi ng
unit cal culates the charge on the basis of unit charge 13 and the neasured

i nfor mat i on valolmerd.urti  cHargyesd Xtilth QRairldpyhdeRie Wite ageounting
processing unit notifies the imge transm ssion system of the charge

cal cul at ed iresdestfive regudnetiioors, steed cdlrullaitescase dHagepevations in
the fifth and sixth operation steps may be perfornmed at an arbitrary
timng 10 d@MiigBLlvHGY tthensmidsicharge plidde thle timegorataiemeoiliuored

oper ati ons. so,_ when an arrangenent shown in Fig. 4 is to be adopted, a

char ge syst & & HERSHETachdnagsy @ idys bemepmae iogdc ledoss t Ha ¢her ge by

following description, a case will be exemplified
wherein a user (a terminal used by the user) requests a
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.



simply multiplying the unit charge with the information 15 volune may be
used. Fig. 4 shows an exanple of the detailed arrangenent of the
accounting processing unit of this enbodinment. A CPU501 in Fig. 4
processes input data froman I/O interface 502 and generates conmands to
an 20 external apparatus in accor d_an%cag Wth a programstored in a ROM 504
or a RAM 503. The I/ O interface 502 used for exchanging information

Wi th a comruni cation partner in the inage transm ssion systemof this
enbodi ment, and 25 inputting/outputting data to/fromthe storage unit. The
RAM 503 is used as a tenporary nenory of the CPU 501, and stores a

program - 24 Theub¥ddlde 5 Or 68 thPAF @R A& 18reGHegd Rhet he CPU 501.
When a programis | oaded froma device -outside the accounting unit or the

RAM 503 st or @scounfimg prbcd 1€ fOMAG4 Jmy-ulate tthed chargee daPWha0l to the
ROM 504 exchange data via a bus 505. A neasuring instrunent 506 is used
for measuri ngpsifheofalninte aiargwdes iardrunet mea surads dnifoetdatdos ved in  the
i mge transm ssion system and conprises, e.g., a 10 counter. In the
arrangenent ehwwein Fig. 4, for exanple, a charge calculation or the like

is perfornmed by the CPU 501, and the operation step and the charge
cal cul &i on In the sixth operation step, the accounting

processing unit notifies the image transmission system
of the charge calculated in the fifth operation step.
In this case, the operations in the fifth and sixth
operation steps may be performed at an arbitrary fiming
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 méy 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/O interfaée 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.



met hod therefor are stored in the RAM 503 or the ROM 15 504. The fetching
operation of the nessage into the accounting unit, charge notification,
accesses to the storage unit, and the like are made via the I/O interface
502, and the volune of image information transmtted in the inage

transm ssion systemis 20 neasured.bysthe neasuring instrument 506. Wen
the communication tine is neasured in place of the information volune, and
the charge is calculated based on the unit charge and the neasured tine,
the CPU 501 may perform nmeasurenents, and the measuring 25 instrunment 506
may be omtted. The accounting processing unit of this enbodi nrent may have
an arrangenent shbivn ROMPBH@4 Stores |d @REgramtes fiie eexddusdd VY ithdi . 5
fetches an inmage request signal transmtted/received in the inmage

transm ssi orfCPByxilem Whenrlsa qerogramiis cheads ffoom thelehizge table (Fig.
3) by accessing the storage unit, inputs the 5 readout charge to a

mul tiplier 7SR Pig REGOYUNeing inie aalthe Rt 3938 tdteomrd ta pl i er. 702
to the inmage transm ssion system The nultiplier 702 cal cul ates the

product of tMEPITAR1 CHartd ct04hmamde awigifedromthe |/ O interface 10
701 andsthe i nforyati vol une asured by a neasuring instrument 703, and
out put s” t he val ue%r%cﬁ atsogﬁlf mrfﬁ%" FHRNIT 4R Ffac PHFL. The
neasuring ingl4 ument 703 nmeasures the vol une
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



of image information transmtted/received in the image 15 transm ssion
system and conprises, e.g., a counter, tiner, or the like. In the
arrangenent shown in Fig. 5, for exanple, a charge calculation is
performed by the nmultiplier 702, and the fetching operation of the nessage
corresponding 20 to a user's inmage.rgguest and charge notification are
made via the I/Ointerface 701. The volune of image information transmtted
in the inage transm ssion systemis nmeasured by the neasuring instrument
703. Note that the arrangenment shown in 25 Fig. 5 is used when the product
of the unit charge and the information volume is calcul ated as a charge.
26 The arrahgteefidce haol reabigesn t iy ACT Ot dHME 41 OGRS Neqliddt of this
enbodiment is not limted to those described above. For exanple, the
mul tiplier 7829nah Fansmivesd eeceplat ech yheaninead® ttmansncicsdhiorat i on 5 of
a multiplier, divider, adder, subtracter, and the like, and the accounting
processi ng URYS LB, XSRS eO‘-Fﬁaya i & oHvAtga tixbmsthe s:hﬂﬁge deablee. The
third enbodi nent of the present invention will be described below with
ref erence tol¥FHe: a%bo‘?ﬁbaﬁ*ﬁﬁ?@sul@ thed frrage mnitis inmod e, the present
i nventi n i's (g qzto all ow a user to sett|e accounts at predet erm ned
@L%éf

time in ervaf%a R i 1y AFUEERAFRCAE cRIG LY PY TR B9 st and
second enon&gg%Bé calculated by the multlpller 702 to the image

transmission system.

The multiplier 702 calculates the product of the

unit charge of an image input from the I/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/O“interface 701.

The meaéuring 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.



15 descri bed above. Note that the arrangenent of the accounting unit of
this enbodinent is also substantially the sane as that shown in Fig. 1.
Figs. 6A and 6B show exanpl es of accunulated 20 anount tables stored in
the storage unit of this enbodi ment. For exanple, Fig. 6A shows an
accunul at ed anount tabl e used mhen_t?i accounting unit is arranged in a
term nal on the imge provider side,“and exenplifies a case wherein only
Charge A of those for 25 images provided to User Ais not paid yet, only
Charge B of those for inmages provided to User Bis not paid vyet,.... 27
Al so, for exanple, Fig. 6B shows an accunul ated anount table used when the
accounting unit ithardmigefbmddt L Fd 1 Afs e WRlouwtdeg and
exenplifies a case wherein only Charge A of those for inagés provided from
S provider Adccawdimpivhitelof afHis @ik ihesr flamitdqmges provided

fromprovider Bis not paid yet,.... A sequence for calculating the
accunul at ed Ermmentdesyfriddeat gesovench oAt cxaiad based mul tilpd ied t70char ge and
the information volunme by the accounting unit of this 10 enmbodi nent will be

descri bed belrowid-n X may did cwindgceatt day igut iaoh i tragys eoniblilnalyd oaxenpl i fi ed
wherein User L (user or a user's termnal) requests provider Ato
transmi i mfe 3 Mid Y Pdtiqres Ginides .3.2adder.hsvbtracteger #ndofhet ep, t he

accountin . :
9 like, and the accounting processing unit as a whole may

be constituted as a single device.

The third embodiment of the 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 deecribed 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,....



15 processing unit fetches information that requests to transmt inage
Info 1 at resolution 3 by nonitoring nessages transmtted/received in the
i mage transm ssion systemor receiving a nessage fromthe imge

transm ssion system 20 In the second operation step, the accounting
processing unit reads out unit chargf 13 as a charge per unit information
vol ume for providing image Info 1~ 7resolution 3 froma charge table
(Fig. 3) stored in the storage unit. 25 In the third operation step, the
accounting processing unit neasures the information volunme of imge Info
1 which is being transmitted. 28 1In the fourth operation step, upon

Lot ; > . | nf | ; ;
conpl etion of transg sglon ofnd gih ‘| &Blissl{% ﬁaggoﬁ%nnﬁatq{e%cesm ng

unit detects the end of inmage I'nfo nsmtted to User L

by the same sridod @mid dda Jdd Sﬁhé)pfc‘l'cﬁ:rmiﬂlrﬁ idnd fa%zfainfgt%gx operation

step, the accounting processing unit calculates the charge onthe basis of
uni t charge 13 angddEndEastirad VS BdON aHd Wiemdll i i ddaeoper ati on

step, the accounting 10 processing unit notifies the inage transm ssion
system of titeexdiar ginly rCHdRyes v el eRy ooy gt ie@0 ¥iomng
processing unit reads out the accunul ated charge of User L (or provider A)
from and accwmnpwider ¢hargeatalasid yet, only Charge B of those for

images provided from provider'B is not paid yet,....

A sequence for calculating the accumulated amount
of charges each calculated based on the unit charge and
the information volume by the accounting unit of this

10 embodiment will be described below. In the following
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.



15 stored in the storage unit or nmanaged by the imge transm ssion system
In the eighth operation step, the accounting processing unit calcul ates
the sum of the readout accunul ated charge and the charge of the newy
provi ded 20 i mage as a new accunul ated charge. In the ninth operation step,
the accounting processing unit updagpgs.the accunul ated charge for User L
(or provider A) recorded on the accunul ated charge table (Fig. 6A or 6B)
with the accunul ated charge 25 calculated in the eighth operation step. In
the above-nentioned operation exanple, the charge is 29 determ ned based
on the resolution of an inmage to be provided and the information vol une.
Not e that this enbadthenfoartih ¢opetatdbsntsitepf obpomi cgmphseson Tt is, by
changing the charge 5 table, a fixed charge in units of inmages is read out
in place of tFARSHRFEiIePha? Helnage htnEecbndthperatpent sn@pproeeesing rd and

fifth operation séegé are skipped, and the sumof the accunul ated charge
read out in PREC CRVRREH therend orf stepgantnEpalk gehdahi s se@ing a new 10

accunul at ed hal_r1 e.{p he ei ght eragtion step. . Also, the fifth and sixth
oper ati on stgﬁg ® %%r?%r %Irgla(r)thl et%a’l‘?lé'ﬁ??ﬁ“?%i BpetAtFn step.
Cur hergor . SEOUE Sy gl dfpseventh (o, ninth operation steps are

In the fifth operation step, the accounting
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



Mor eover, one of the sixth and ninth operation steps is perforned. In
addition, in the ninth operation step, the accounting processing unit

out puts the accunulated 20 charge calculated in the eighth operation step
to the inmage transm ssion system The accounting processing unit of this
enbodi rent nmay adopt an arrangenent .shown in Fig. 7A or 7B. Referring to
Fig. 7A, an I/Ointerface 1101 is Gs&g for 25 fetching an i nage request
signal transmtted/received in the imge transm ssion systemof this
enbodi nent, 30 and reading out a charge froma charge table (e.g., Fig.
3) by accessing the storage unit. Also, the I/Ointerface 1101 is used for

reading out gherasadAUbated chatfe $LO5LeHckBnt BE %EOfﬂggeggéb g2 or

managed by the imge transm ssion system inputting charge and

accumul at ed eglravgeetioand aHdeinfdiRdti8AdveYLAEtting the readout charge or
the charge calculated by the adder 1103 to the inmage transm ssion system

10 The adder 1103Noakctthateshibeemsbodohehbeatbar gac1ligesagnbnmage i nput from
the I/Ointerface 1101 and the accunul ated charge, and outputs the val ue
(sum) as a d¢haigeing theeslO Thaeriaceb}lOhangehgr thagchargkg. 7B, an 1/0
interface 1111 is 15 used for fetching an i nmage request signal
transmi Pt ed/ f@Bépved fhxefechange inawsitssobnimggesnis 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 accumulated charge read out in the

seventh operation step and charge 13 is set as a new
10 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

15 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

20 charge calculated in the eighth opération step to the
image transmission system.

The éccounting 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

25 fetching an image request signal transmitted/received

in the image transmission system of this embodiment,



of this enbodi ment, reading out a unit charge froma charge table (e.g.
Fig. 3) by accessing the storage wunit, and inputting the readout charge to
a multiplier 20 1112. Also, the I/Ointerface 1111 is used for reading

out the accunul ated charge from an accunul ated charge table (Fig. 6A or
6B), inputting the readout charge_agg .accunul ated charge to an adder 1113,
and outputting a 25 charge calculated by the nultiplier 112 to the i mge
transm ssion systemor outputting the charge cal culated by the adder 1113
to the inmage transm ssion system - 31 The nmultiplier 1112 cal cul ates the
product of the wunit charge of an image input fromthe I/Ointerface 1111
and t he i nf anhtieading wut reaharege [Hyoa ke aharigeg tabiet (engnt 1114, and
outputs the value (product) as a 5 charge to the I/Ointerface 1111 or the
adder 1113. Fifhe 3Addwyr accedsdalgec ghat esotrhgeswmidf. t he accunul ated charge
input fromthe I/Ointerface 1111 and the charge supplied fromthe
multiplier 1112 &4sS®. 0% dLOudntardédcenat§d, ignysedt SorsTrediBdthe 1/ 0 10
interface 1111'ﬁ£¥$ neasuringginstrunent 1114 nmeasures the vol yne of image

i nf or mati on ™% BEEYMud ARl FPRRIBN S tPFRGe 10t LRRSFOZPER BPiFem of this
enbodi nent, and cog%ri €S 4 1 Taped ££QUNL r. .15 1n ge ar.rangement shown in
Flo. 7R or 78 MRoeR Kinithe iNaHa, sEPaTAGrAPoRYrE Per FOPHEALDY t he
the readout charge and accumulated charge to an adder
1103, and outputting the readout charge or the charge
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 I/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 systém
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/O0 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.



mul tiplier 1112 and the adder 1113, and the fetching operation of a
nmessage corresponding to a user's inmage request and charge notification
are made via the /O 20 interface 1111. Al so, the volunme of inage
information transmtted in the inmage transm ssion systemof this

enbodi nent is neasured by the neagugkﬂg instrunent 1114. Note that .the
arrangenent shown in Fig.- 7A is used en the 25 information volunme is not
taken into consideration, and the arrangenent shown in Fig. 7B is used
when the 32 product of the unit charge and the information volunme is set
as a charge. The arrangenent that realizes the accounting processing unit

of this embodi meninbSnaok; btk eghis c51khe, AROVERIRpAANSE G raggenent s,

but various nodifications nmay be nade. For exanp n Fig. 7/A or 7B, the

mul tiplier 13A2capHat§e 8dden iddge MBYpDE £F&R ACSII Y ARcdFPidd ary
conbination of a multiplier, divider, adder, subtracter, and the |like, and

the 10 accouniiDgapdOERESiAforhtids Polvifd endByuied wPNstnddd edims a
singl e device. The fourth enbodi nent of an inmage transm ssion system
accordi ng toinhherpmesentlisyemid coutphts behe destie bgtkdblow) vdd ha r ef er ence
to the acconpanying 15 drawings. Fig. 8 shows a case wherein an inmge
provi dep (orchargeokohtiret BfPi intexfade e) 1l haonrmhefaddar ackcldmnmt i ng
The adder 1113 calculates the sum of the
accumulated charge input from the I/0 interface 1111
and the charge supplied from the multiplier 1112 as a
new accumulated charge, and outputs it to the I1/0
10 interface 1111.
The measuring instrument 1114 measures the volume
of image information transmitted/received in the image
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/O

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



units described in the first to third enbodi nents. Referring to Fig. 8, a
transm ssion termnal 20 device 1201 on the inmage provider side conprises
a conputer such as a personal conputer, a workstation, or the |like, or an
imge transmtter who has an accounting wunit. An accounting unit 1202 is
equi valent to one of 25 the accounting units described in the first to
third enbodinents, and a reception ®rfinal device 1203 on the user side
conprises a conputer such as a personal 33 conputer, a workstation, or the
i ke, or an inmage receiver. The operation of this enbodiment will be
described belowwth reference to Fig. 9. In the following 5 description,

a,case Wi || Bosueurbiliad Wiet cLiatbelohs (L LESARLLON lasilgal dovi ce

1203) requests provider A (the transm ssion fermn evi ce to
transmt i nmpgesédf@slaathaesel ution 3 when the accounting unit of the
second enbodinent is used. 10 In the first operation step [Si], User L
transmts a nessige ahpangEfest ShPt v 4lEi zds tehd radsdintinmge Info 1 at
resolution 3 to provider Avia a transmssion line (the nessage will be
referred to psoc@ssimgeuntit ansntisss embedimesit MesS Sege hietadfter). Wen
the 15 i mage transm ssion request nmessage is received by the term nal
devi ce 3201 ®leprepvecrentioned axxrangementsi tbutdl 286rf@mtshes t he i mage

transm ssi on request nessage
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




fromthe transm ssion term nal equipnment 1201. In the second operation step
[ S2], the accounting 20 unit 1202 reads out, froma charge table (Fig. 3),
unit charge 13 incurred when inmage Info 1 is provided at resolution 3. In
the third operation step [S3], the transm ssion term nal device 1201
transmts hierarchically encoded 2§I%que data Info 1 at resolution 3 to
User L via the transm ssi-on line. At™the sane tine, the accounting 34 wunit
1202 nmeasures the information volunme of Info 1, which is being
transmtted. In the fourth operation step [S4], the accounting unit 1202
monitors Info 1 which is being transmtted. 5 Wen the accounting unit

1202 recogni gefiptber endl Whrksedeitmsion e INfiee 1 40 deimdgdy detecting a
bit pattern indicating the end of the inage or receiving a nessage

i ndi cating thecengesf transnmission of Info 1 to User L fromthe
transm ssion termnal device 1201, it 10 calcul ates the charge for User L
on the basis of ttTee opdodtbdn afif atfoitenod infent yar Xl imkeddsctitard L and
unit charge 13. In the fifth operation step [S5], the accounting unit 1202
out puts t he bdboyevith oreference ate Higge® 4 n Inflheefdloiowingperati on step
[S4] to the transm ssion term nal device 1201. The transm ssion term na
devi ce 51201992k TPeOUsc? 2238 Wi drurgpennld fird (vharsdndsaF Ui ne.
(the reception terminal device 1203) requests provider
A (the transmission terminal device 1201) to transmit
image Info 1 at resolution 3 when the accounting unit
of the second embodiment is used.
10 In the first operation step [S1], User L transmits
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 messagé 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



In the sixth operation step [S6], the charge is 20 paid. Note that this
enbodi nent al so includes the follow ng cases. Mre specifically, in the
first operation step [S1], upon requesting an imge, the user nay
designate 25 a terminal device (or an inage processing apparatus) as a
destination of the inmage, and prow dﬁé A may transmt inmage information to
t he desi gnated destination. In t second operation step [S2], after
unit charge 13 is read out, the readout unit charge information nay be
output to the transm ssion termnal device 1201, and nay then be
transmtted to User L via 5 the transmssion line. In the third operation
step (S3], theithh2QP méasuréLdesd { At xﬁ?g% on unit
charge 13 and the information vol unﬁf%{m%thlgﬁl ﬁﬁnlia% and the gdl cul at ed
char ge i nf orwt¢honi srelye beg outgnémiveddie 10 transm ssion term nal device
1201 to notify provider A or User L of the charge. The accounting unit
1202 may be real iFedhy fanrth xpeyaciCRl stepTBa]y, thestadr@atdey ce, and

the 1like of the transm ssion term nal device 1201. 15 The accounting unit
of the firstURyt thG% masieksreimtarely whe ciddst deinfhe rinfsidi tealaodi ment  of
t he present hnveq_} on will be described belowwith reference to the
acconpd yind* he accounting unit 1202 recognizes the end of

transmission of Info 1 to User L by 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 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 a terminal device (or an image processing apparatus) as
a destination of the image, and provider A may transmit

image information to the designated destination.




drawi ngs. 20 Fig. 10 shows a case wherein a user (or his or her termna
devi ce) has one of the accounting units described in the first to third
enbodi ment. Referring to Fig. 10, a transm ssion term nal device 1401 on
the i mage provider side conprises a 25 conputer such as a persona

conmputer, a workstation, or the lik or an image transmtter, which
conprises an accounting unit. 36 An~accounting unit 1402 is equivalent to
one of those described in the first to third enbodi nents described above.
A reception term nal device 1403 on the receiver side conprises a conputer
such as a 5 personal conputer, a workstation, or the like, or an inmage
receiver. The opetatithe ebcbhisopabadisRnstdb! [she, desesi bedicbel ow with
reference to Fig. 11. In the following description, a case will be
exenplified whargenlBsés ked8 6ube tReepead@but elimitathaeyéce 1403) requests
provider A (the transm ssion term nal device 1401) to transmt inmage Info
1 at resol ut Lofozmaftaant meyabeoantpnyg tni the oframemsesion eabothaknt is

used. In the first operation step [Si], User L transmits 15 a nessage that
requests prodedéFealegly r andnineyi thge bentovarsmittedotatVser Ltwidprovi der A
via a transmssion line (the nessage will be referred to as an inage

transni Ssi on tPE8qUEEPSHESSLGR hiR@inafter). The
In the third operation step [S3], the charge

incurred so far may be calculated based on unit charge
13 and the information volume at that time, and the
calculated charge information may be output to the

10 transmission terminal device 1201 to notify provider a
or User L of the charge.

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 computef such as a persoﬁal computer, a workstation, or
the like, or an image transmitter, which comprises an

accounting unit.



accounting unit 1402 fetches the inmage transm ssion 20 request nmessage from
the reception termnal 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 accountlng unit 1402. 37 In the third
operation step [S3], the transm ssioA® trerminal device 1401 transmits

hi erarchical ly encoded imge data Info 1 at resolution 3, and the
reception term nal device 1403 receives data Info 1. The 5 accounting unit
1402 nmeasures the information volume of Info 1 which is being received. In

the fourth operatignastennkehl, uhe ag69UaL! 0gy.UdiLal?03 pROTLErS 1070 1

which is being receiv recogni zes ransm ssi on of Info 1

from 10 pfOVhﬂ%%eAdéﬁcQQbéethﬂgtﬁebEErE%tESVthEQ'EﬁBbBQmEH%s end of the
i mage or receiving a message indicating the end of reception of Info 1

from provi desedcktipaut BBoveeCept raBep@iBhnabrieMhteaddf8e The8. ohhe
accounting unit 1402 cal cul ates the charge payable to provider A 15 on the

basi s of thethefoenativer sablenmeospriske i compat¥edstennapravi der A and
unit charge 13. In the fifth operation step [S5], the charge information
cal cul abed i persentdurompoperat aowoskepatied] o©s theplikép theaneception
term nal device 1403.

image receiver.

The operation of this embodiment will be described
below with reference to Fig. 11. In 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 [Sl1l], 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.



20 I'n the sixth operation step [S6], the charge is paid. Note that this
enbodi nent al so includes the follow ng cases. Mre specifically, in the
first operation step 25 [Si], upon requesting an inage provider to transmt
an inmage, a user may designate a term nal device (or inmage processing
apparatus) as a destination, and proyder A 38 transmts image information
to the designated destination. This case further includes the follow ng
two cases. In the first case, the user has an accounting 5 unit. In this
case, the user (or his or her accounting wunit) is notified of the start of
transm ssion of an inmage fromthe destination or the imge provider before

the i mage begi ns Iro the whoviddethe(ridtd HEGHD qB3Iat ithe tSaeRmiSdlibn SO as to
start an accounting operation, and 10 is also notified of the end of
transni ssi ortegiminead devige U@dl dompsatiiten hdferprenidang vt kacodege (t he
fourth operation step [S4]), so as to end the accounting operation. As for
t he i nf or mati"@gey dlakde Infiohd @demreseludtion 8d ehd tther orcepeidasti nation or
the 15 provider. In the second case, the destination designated by the
user has an %&EEdaRtl A§VdRFet 1408 wieceivase dathe Infoed -al §betransnits an

I mage Egansnission.request TBssage to the destination in the first
oper at i%on s ounting unit 1 méasures the information volume of

Info 1 which is being received.

In the fourth operation step [S4], the 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 Inlthe 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




20 [Si], and the accounting unit of the destination fetches the inage
transm ssion request nessage. 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 3§y be output to the reception

term nal device 1403, 39 - and may be di spl ayed 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 may be cal cul ated on the
basis of unit 5 charge 13 and the information volune of Info 1 received at
that tine, agdahbei€dl ohhgéethEHARILIIRYHCMIlIRYEiqgdPeand displayed by the
reception term nal device 1403, thus notifying User L of the charge. The
accounting udestid8Piomy bEhieataZLofbytHOr UindlZddy thL{RSH1 pwRIPry, a

storage device, and the |ike of the reception term nal device 1403.
Furt her nor e, tvbecasesunting unit of the first or third enbodi nent may be
used. The sixth enbodi nrent of the present invention will 15 be descri bed

bel ow wi t h ref er ehtethe fiestocaspangheagisar dvasigsn deqpurit2irghows a. case
wherein_both an inmage provider (or his or her termnal device) and a user
(or hi8 or WRitterh® nBMigictaeR) The W rlpdnidd mF dRis asfcounting

unit) is notified of the start of transmission of an
image from the destination or the image 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 [S1], 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,



20 the accounting units described in the first to third enbodinents above.
Referring to Fig. 12, a transmssion termnal device 1601 on the imge
provi der side conprises a conputer such as a personal conmputer, a

wor kstation, or 25 the like, or an image transmtter, which conprises an
accounting unit 1602. 40 The accounting unit 1602 is equivalent to one of
the accounting units described in Th first to third enbodinents. A
reception term nal device 1603 on the user side conprises a conputer such
as a personal 5 conmputer, a workstation, or the like, or an inmge

receiver, which conprises an accounting unit 1604. The accounting unit

1604 i's equi ¥ahefhy o 0BEs T atbdle oACEAUNELOGL LA SLUBRELL Paglild e Fi Tt

to third enbodi nments he operation o Is e ment w

described behow, Wehlisr b€l tesd O &§ thd dhecfoldaydng description,
a case wll be exenplified erein User (the reception term nal device

1603) requests proyities thifd twpéf@fms&@@ £S3 1) Nethe dVA£R 1601) to
transmt 15 image Info | at resolution 3 when the accounting unit of the

second enbodinentred ssefbr nay the daXcilopsd abm othstieps{Sidf ddsier L
transmts a nessage that requests provider Ato transmt imge Info 1 at
resol ut Pon 3charge o3 cend Ahe alnformatsivs stohutd ¢f nenfd he messiagai Wi | | be
referred to as an imge
at that 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
p;ovider (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 third
embodiments above.
Reférring 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.



transm ssi on request nessage hereinafter). Wien the inmage transm ssion
request nessage is received by the transm ssion term nal device 1601 of
provi der A, the accounting unit 1603 fetches the image 25 transm ssion
request nessage fromthe transm ssi on termnal device 1601. 41 Also, the

accounting unit 1604 on the User Ode fetches the image transm ssion
request nessage fromthe - recepti on erm nal device 1603. In the second

operation step [S2], the accounting 5 unit 1602 on the provider A side
reads out unit charge 13 incurred when image Info 1 is provided at
resolution 3 from a charge table (Fig. 3). Simlarly, the accounting unit

1604 on the User lg.p% Pt by gear e]ﬁtv@glré,{@f@;wotp a charge
10 table (Fig. 3). InéticﬁO Ird operatlon%te l83] t he transm ssion

term nal devige A& & Wite N GH&Al Y @ ogasst ivmasidgat a I nfo 1 at
resolution 3, and transmts it to User L via the transm ssion |ine. The

accounting ushbodimdibE?. MrastERD tile itdmiiRil dewidansad aatthd nfo 1,
which is being transmtted. The reception term nal device 1603 receives

data |nfo lusdhesideatoMpmigamid coaphtensiuas ddhea pedsamedt i on vol une of
data Info 1, which is being 20 received. In the fourth operation step [S4]
t he accounti@gmputer, a workstation, or the like, or an image

receiver, which comprises an accounting unit 1604. The

accounting unit 1604 is equivalent to one of the

accounting units described in the first to third

embodiments.

10 The operation of this embodiment will be described
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 [S1], 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.



unit 1602 nonitors data Info 1 which is being transmtted. \Wen the
accounting unit 1602 recognizes the end of transm ssion of Info 1 to User
L by 25 detecting a bit pattern indicating the end of the inage or
receiving a nessage indicating the end of transmssion of Info 1 to User L
fromthe transmssion 42 termnal_ gqvice 1601, it calculates the charge
for User L on the basis of the information amount of Info 1 provided to
User L and unit charge 13. The accounting unit 1604 nonitors Info 1 which
is 5 being received, and recognizes the end of transm ssion of Info 1
fromprovider A by detecting a bit pattern indicating the end of the inmage
or receiving a nesksage tHendaatuntg igheindnid 1604r exeptheoWsefr [Infsadé from
provider A fromthe reception term nal device 1603. Then, the 10

accounti ng ufetcHeédthenlimdgat e arismicsdoge neguasite messageoiirdar tAeon t he
basis of the information volunme of |Info 1 received fromprovider A and
unit char ge dSzentiarheteuntinglogievdideod 693ep [ S5], the accounting wunit 1602
out puts the charge calculated in the 15 above- ment i oned fourth operation
step [S4] to the IR (eIt facansh apanatian §&@Pcd SEdo1. theh@acoansAgsi on
termnal device 1601 notifies User L of the charge V|a the ransm ssi on
line. The ac¥dthtidf I t*hes®F YdHEsH 555% 849n t he

above- ment | oned, { QULLY %eernatfm%gé&%%o [1 N s aetptee%@m&mnna'
3 from a charge table (Fig. 3).

Similarly, the accounting unit 1604 on the User L

side obtains unit charge 13 with reference to a charge
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



reception termnal 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 enbodi ment al so includes the follow ng cases. 43 More specifically,
upon requesting an inmage provider to transmt an inage, a user nay
designate a termnal device (or in%gg processi ng apparatus) as a
destination, and provider- A transm t°¥ image information 5 to the desi gnated
destination. This case further includes the following two cases. In the
first case, the provider and user have accounting units. In this case, the
user (or his or her accounting unit) is notified of the start of 10

{ransim ssi orkafn k)l TRAA dd ARAINC (40NN End B! Qdader bef of o

the i mage begins to be provi the second operation step [S2]), so as to

start an ace 4{tdH0 HRREIAY Ok Uit idn Hivustelof Ircesq notified of
the end of transm ssion of the inmage upon 15 conpletion of providing the

i mge (the forpdiidPadAUsdy L SrP un$4] khasgeaa 3.0 end the accounting
operation. for the informati on volune, the user is notified from the

destination or theprandaigrting unie I60dANthotderst e flar dviwteichand t he 20
destinati on designated by the user have accounting wunits. In this case,
the used al seingnsvdivesh iamgegecognizes the end of transmission
of Info 1 from provider A by detecting a bit péttern
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 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
receptioﬁ ferminal 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.




transm ssi on request nessage to the destination in the first operation
step [Si], and the accounting unit of the destination fetches the imge
transm ssi on request 25 nessage. Alternatively, the accounting unit of the
destination may notify the user of the charge in the fifth operation step
[S5]. 44 1In the second operation step [S2], the accounting unit 1604 may
read out unit charge 13 and may oat@dt ©it to the reception terminal device
1603. The reception term nal device 1603 nay display the received charge 5
information, thus notifying User L of the charge. In the third operation
step [S3], the accounting unit 1604 cal cul ates the charge incurred so far

on the basis of unit charge 13 _.and the info%n%gionayok epf Info 1
recei ved at that M95fe, SEGH i&GVpGPOEnEefﬁ Fi-¢f%y"t e char ge on the

reception termnal devige 1603, _thy tifyi [ Py} gl cul ated
char ge. Inqrhoewfadﬁrt ﬁcoo;téaé}slm&% Step %% anc‘)l%i fi Cati on of the charge from

provider A ({he {TANYHSULN HETHAY prdewsss nkfQbparater ds @user) may be

;
omtted. 15 e accounting unit 1602 nay be realized by wutilizing a CPU, a

menory, a stQUage, A Le arbAda adr e tQfanih ty aEles Sinformiyional devi ce
1601. The accounting unit 1604 may simlarly be realized by utilizing a

CPU, a qendryp theSlddAgmaARE Gastanddion. 2@Hiikeasfe tfherthegepti on term nal
devi ce 1603. The accounting unit of the first or third
includes the following two cases. '

In the first case, the provider and user have
accounting units. In 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 [S2]), 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 tﬁe 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].




enbodi mrent may be used. All the networks using the above-nentioned
accounting unit are enbodi nents according to the 25 present invention.
Especially, a preferred enbodi nent of a network using the accounting unit
of this enbodinment will be explained below. 45 The seventh enbodi nent of
the present invention wll be descri'tﬁbed below with reference to the
acconpanying drawings. Fig. 14 is a ock di agram showing the entire 5
network of this enbodinent. Referring to Fig. 14, an ATM (Asynchronous
Transfer Mdde; to be described later) network 1801 transfers data in the
ATM Local area netvvorks (LANs) 1802 and 1803 usi ng Et hernet or the like

transfer data in g, ngde gLty thana dd e TSR Whipsadieiyauks Tor

exanpl e, the follomnng appar a are conriecte acsi ml e apparatus

1804 is conngei€dth dos trﬁ% AtTé\éd NEIQIAG ARG AN 1A GRlPmaY idtputl8@5 has an

I nternal page nmenory col or copying machi'ne 1806 includes a 15 col or

scanner and € CNOIrdtd it £5n te¥an G 10/dLARE NG OITRC e rH#¥ptaloso | ncl udes
a page nenory for storing image data of an original read by the color

scanner, angeBnidrudvies 160dimyy @ilsplaive thd tdeereiived hayage nenory
and supplying the readout data to the printer. 20 Afile server 1807
tenpor&di |y sfomwmtisme tats notipining dsde IATM rdtenvehiargs .wor kst at i on
1808 In the third operation step [S3], the accounting

unit 1604 calculates the charge incurred so far on the

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], notifiqation 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.



I nput s/ outputs data to/fromthe file server. A termnal device 1809 is
connected to the ATM network. The term nal device 1809 exchanges data with
t he 25 above-nentioned LANs and perforns various processing operations
such as editing for image data. The term nal device 1809 is al so connected
to the printer 46 1805 via the netg&rk line (LAN) 1803 or a dedicated
line. A server 1810 has t-he sane arrd@ngenent as that of the file server
1807. The server 1810 is connected to a color copying 5 nachine 1811
simlar to the above-nentioned col or copying machine 1806. A digital
television 1812 is connected to the ATM network. The digital television

1812 recei ves dat-a, Vi k di I t; ; s a visible
e s%vegg:\q;i %Wo%%p%rt 1§>fg'%?lxe b3RLANWE kS edatid

10 inmage on its display | ce. receives I mage data via the ATM

network. A Gent erhetdddcan nhl beivih Atnd reAtYesical itdn theut put's various
software data and imge data to the ATM 15 network. A first router 1815

connect s anaid&esmpaingf \Wawings .t he ATM network, and a second router 1816
connects another LAN. An ATM network switch (not shown) is arranged 20
bet ween t he ATM reigwrik ard scadocd dikegrappashatisgs theoemadired to t he ATM
network such as the facsimle
5 network of this embodiment. Referring to Fig. 14, an
ATM (Asynchronous Transfer Mode; to be described later)
network 1801 transfers data in the ATM.
Local area networks (LANs) 1802 and 1803 using
Ethernet or the like transfer data in a mode other than
10 the ATM. To these networks, for example, the following
apparatﬁses 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 colo: 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/oufputs 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



apparatus 1804, the printer 1805, the color copying machine 1807, and the
like. Note that these apparatuses conprise accounting units described in
the 25 first to the third enbodi ments as needed. Fig. 15 shows as an
exanpl e a case wherein the center station 1814 conprises an accounting
unit 47 (fourth enbodinent), and_}hg term nal device 1809 as a user

i ssues a request to the center stati h 71814 as a transmitter while
designating the digital television 1812 as an image destination, so as to
explain the 5 accounting operation in the above-nentioned arrangenent. In
the first operation step [S1], the termnal device 1809 issues a

transni ssi ongogluesta tthd e wRIMEN ind atiaq) 18b8 And desiighiales an imge,
its resolution, 10 and the digital television 1812 as its destination. At

this tinme, thimeaccdm@Enigld elaehahd RRmd 23SHgEReAR haduasi from the
center station 1814 that received the transm ssion request. In the second

operation stosp ghE2]filteheseomreirern 802 station 1814 transmts inmage data to
the digital television 1812, and the digital television 1812 receives the
i mage data. At tHhe Semvern HS 18 douconmngcredr &bl @n dodogxeoplyédg as in the
fourth enbodi nent, and the charge to be paid 20 by the term nal device
1809 (&r it Sagddire (1§lilhsimdda@ar tosithe eovermens ionrduretiled.

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

iS 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




In the third operation step [S3], the term nal device 1809 or the digital
tel evision 1812 sends a transm ssion term nation request to the center
station 25 1814 when it wants to term nate data reception during

transm ssion of the inmage. 48 1In the fourth operation step [S4], the
center station 1814 term nates sypg%y_of imge data in accordance with
the transm ssion term nation request. The accounting unit ends its
accounting operation 5 by detecting the end of supply of the imge data.
In the fifth operation step [S5], the center station 1814 notifies the
term nal device 1809 of the charge cal culated using the accounting unit.

In the sixthsgRetRtbRPodifenL POl anBYRENte ShiddE ddPicdargesiss perfor ned
bet ween the center station 1814 and the term nal device 1809. If data

transfer isuperf oss®dsbhdiegaésonad! yhe atentec ositdton op@tétasnasimlar to
t hat descri bed above is perforned while replacing the transmtting and 15
recei vi ng stdessentbentiieile Ndéeighatingi shendbghi vehttalewvishenudes the
foll owi ng cases. Mre specifically, when the term nal device 1809

conpri ses ah8agcasnanngmagetdestinatiany apgi &g toyexpbrbecb@dting unit in
the center station 1814, the accounting unit may fetch the transm ssion
requesb froarconeting npparagéoncin1tbe ahoyeementienederati on step

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 televiﬁion 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 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 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.



(Si]. When an inmage begins to be provided, the center 25 station 1814 or
the digital television 1812 supplies a nessage indicating the start of

i mge provision to the term nal device 1809. Upon conpletion of inage 49
provi sion, the center station 1814 or the digital television 1812 supplies
a nessage indicating the end of ina%e provision to the term nal device
1809. The accounting unit- starts théBaccounting 5 operation as described in
the fourth enbodi nent upon detection of the nmessage indicating the start
of image provision, and ends the accounting operation upon detection of

t he nessage indicating the end of image provision. In this case, the fifth

operat i on step [S8] 40 of, LS BOULIENL Js 9Tl edn Wigh Lie di i tal
a W

tel evision 1812 conprises an counting~un houp arrangi ng any

accounti ng @@a&idnnl?H% G ated! i %Pﬁg;%foﬁm %% Weia pal device 1809,

t he accounting unit fetches the trans ion reqdest 15 fromthe digital

tel evision 1312 lqAnidae WfiithS lehaP RrAllstf ss3b8P thehlinaltiohhireqease. the
accounting operation is performed, as described in the fifth enbodi nent.

In the fifth opahatl ia@kcun®A lgSeni®f enldiss ieshbedicamitinghepedagibal
tel evision 1812 notifies one or both of the 20 center station 1814 and the

term na dedycdet3dtiol tthe efldaoge suppdyopdr aheodmagec dadad.when at | east
both the In the fifth operation step [S5], the center

station 1814 notifies the terminal device 1809 of the

charge calculated using the accounting unit.

In the sixth operation step [S6], payment of the

10 charge is performed between the center station 1814 and
the terminal device 1809.

If data transfer is performed bidirectionally, an
accounting operation similar to that described above is
performed while replacing the transmitting and

15 receiving sides each other.

Note thaf 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



center station 1814 and the term nal device 1809 conprise accounting units
is apparent fromthat 25 explained in the sixth enbodinent. In this case,
data exchange not only between the center station and the - 50 digital

tel evision but also between other term nal devices can be charged. The

ei ghth enbodi ment of the present Lnygntion wll be described below Fig.
16 shows an exanple of 5 -the concept of a nultinedia network systemto
which the present invention is applied. Referring to Fig. 16, a B-1SDN
network 2001 using a high-speed public network and a cable tel evision
(CATV) network 2002 are connected to each other via 10 LANs (|l ocal area

net wor ks) 2@@3vanilor004he EeAvad- Baaedont asiLansr2@hé andif£812 perform

i nformation conmuni cations via a conmunication satellite 2005. |Information
provi ders 2@2leahdi@f2281pr supddiear romeskagdsiofiigatingethe enflor nati on
such as 15 video information, audio information and the like by wutilizing
t hese comupifcamage peovesken sadtbhatgemfiorl dheeicaf 88@&ti on provi ded.
Users 2031 to 2039 utilize information provided by the information

provi ders and papechargesting vRéti Ararivat tbR. 220OTRELIRI| SDN net wor k 2001,
t he CATV network 2002, the LANs 2003 and 2004, and the communication

satel | Pte 986535181 :BANSEFEHIPEedBNthEnEPURAE BRROSXBRARGEPO NS or mat i on

Wi th each O%Q%ée&?é%'ggcghgnggssage indicating the start of image

provision, and ends the accounting operation upon
detection of the message indicating the end of image
provision. In this case, the fifth operation step [S5]
10 of this embodiment is omitted.
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 execﬁfed 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. In this case, data

exchange not only between the center station and the



comuni cations). The information providers 2021 and 25 2022, and the users
2031 to 2039 are connected to correspondi ng ones of these conmunication
networks. - 51 The information providers 2021 and 2022 have accounting
units described in the first to third enbodinments. Since bidirectional
comuni cations can be nade, if both the information providers and users
have 5 accounting units, an inforﬁhFﬂbn‘provider may becone a user and

vi ce versa. The accounting unit nmay be incorporated in each apparatus, nay
be inserted between each apparatus and the network, or may be connected to
each apparatus as 10 an external device. A case will be explai ned bel ow

wth refer en&f%]\t#%leg{%lyeﬂsivg}grbql@ a{lhseo YsEl, e%%fg&%ﬁ_g‘aﬁo t he use of

i nformation pr e 1 nfornmat’i on provi the user 2039

is charged for joforimti &Hé?@é&%j 15 by the information provider 2022
when only the provider as an accounting unit. In the follow ng

description, therid asiAEsiibdd ed @Ak tdiefrRoNGvieNidn04, the
B-1 SDN net wor k 2001, the CATV network 2002, and the first LAN 2003. 20 In

the first opeiatisw &dfpritdd bder UsaiP03I% SIS AN exargd et bENSM SSi 0N
request to the information provider 2022 via the transmssion line. In the

second ®per atheoncatagpt 2 ,a trhel 4 iestimatnetwort aysdemm 200 Fhdichy itihes
hi erarchi cally encoded i nage
present invention is applied.

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.



25 information to the user 2039 via the transmssion line in accordance
with the request sent fromthe user 2039. 52 During this interval, the
accounting operation described in the fourth enbodinment is executed. In
the third operation step [S3], the user 2039 sends a transm ssion

term nation request when he or she 5 wants to term nate reception of inmage
during transnission of the image. 1Pk e fourth operation step [34], the
information provider term nates transm ssion of an inage in accor dance
with the transm ssion termnation request. 10 Al so, the accounting unit
term nates the above-mentioned accounting operation. In the fifth

operation step [Sﬁ_l%h %ﬁpag{ig)e ndelncur ed | alag thhae user has an
e r

account i ng unit in ove- | one aCCOUI’ltI ng uni t

described i feddiendidg Nueriodidmas aneral S Q1 die @ har,aand, when ot

the provider and the ‘user ve accounting units, the accounting units
described i Nedbes Shedts. ‘N§¥H3éﬁﬁﬂdf%&%fﬂd%ar*%dﬁﬁhé%éé%%ﬂhéréHHtHE*abOVe

20 description, si-mlar accounting processing can be made for other users

and ot her i niadeBti ObPFOWHEIEih folhtatiidH hreied reindfuddies pAasent
invention will be described below. In an inmage transm ssion system of

this embodi netdoumhiary ivnitgatdron (furndtgs rPiesder? mBi g:nadome reage
information, information relating to
user and vice versa.

The accounting unit may be incorporated in each
apparatus, may be inserted between each apparatus and
the network, or may be connected to each apparatus as

10 an external device.

A case will be explained below with reference to
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. 1In the following description,
the transmission line includes the second LAN 2004, the
B-1ISDN 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.



accounting, and the like) is transmtted via a transm ssion |line between a
transmtting station and a 53 receiving station, the follow ng breaches of
security nmay be attenpted by ill-disposed persons: 1. Athird party taps

i mage informati on without paying charges for the received information. 5
2. Athird party disguises hinself Qr, hersel f as another receiving
station, and requests and receives Tinformation. 3. A receiving station
falsifies charge information for paynent after information is received.

10 4. Areceiving station forges receipt information w thout paying charges
for the received information. As counterneasures against such illicit

acts, the aGGOUN idHLdNidedi2ai Bed Bl elingSbobatiight h - embodi ment may
be conbi ned wt he follow ng cipher 15 unit. In this case, in Figs. 8,

10, and 12, dde-ritHaaSH SSHOFE et Ralbodewese ardetdeeuredeption termni nal
device can conprise the follow ng cipher unit. The cipher unit may be

assi gned to i nagardaite ithiinl topeafat ibinesaephi(sadl] | aper sssean@O0BRe oper ati on
time of the 20 cipher unit and the information volunme processed by the
ci pher unit semdde usechsas gwircasteems nfagr oph alegwe staWbgnatieo ®F. STke ci pher
technique will be explained below. The cipher technique can be roughly
cl assi fd ed iwaros 25 tRAMHoR Yee Fadapidons wft daged SR T3 i ¢ key ci pher
transmission of the image. '
In the fourth operation step [S4], the information
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



system The common and public key cipher systens will be described bel ow
54 The common key ci pher systemw || be described first. The conmon key
ci pher systemis a cipher system in which a transmtter and a receiver
share an identical cipher key in secrecy (also called a secret 5 key

ci pher system a symetric cipher system or a wusual cipher system. The
common key ci pher systemcan be classixfi-ed into a block cipher for

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

i ncludes a transposition cipher for ciphering data by transposing the
order of ch&r5Et¥r8gd &tafheoni t heodfodilpwéngf breecpher bfigsdatiaiby 15
substituting chagacters w th other characters, and the Ilike. In this case,
a corr espond&fi¥e BaBitéerBred: P¥ndpdsrirensed pabsensuti on serves as a

ci pher key. As the stream cipher, a Vigenere cipher using multiple
tables, a Vérnan12?phér%ﬁéfﬁggarﬁgytﬂﬁﬁcHmPgeué€§°6HP§120 vhEBOUENd t he

i

D eEk OPhnar, o PRI AR, AR OLoFHIASELE o RE8LLL 0 (e
another receiving station, and requests and receives
information.

3. A receiving station falsifies charge
information for payment after information is received.

10 4. A receiving station forges receipt information
without paying charges for the received information.

As countermeasures against such illicit acts, the
accounting unit described in the first to eighth
embodiment may be combined with the following cipher

15 unit. In this case, in Figs. 8, 10, and 12, the
transmission terminal devicé and the recéption terminal
device can comprise the following cipher unit. The
cipher 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
calculatibns.

- The cipher technique will be explained below. The
cipher technique can be roughly classified into a

25 comyon key cipher system and a public key cipher

system. The common and public key cipher systems will

be described below.



Encryption Standard), FEAL (Fast data Enciphernent AlLgorithm, and the

| i ke, whose algorithns are open to 55 the public (for the details, Tsujili
& Kasahara, "Ci pher and Information Security", Shokodo, 1990) are w dely
used as commercial ciphers. The public key cipher systemw || be expl ained
5 bel ow. The public key cipher systemjs_a cipher system in which an

enci pher key and a deci pher key are different fromeach other, the

enci pher key is open to public, and the deci pher key is held in secrecy.
The features of the public key cipher are as summarized in 10 (1), (2),
and (3) below. (1) Since an enci pher key and a deci pher key are different
from each ot her anthé¢ heorenen phey &eyheansPpetepeill cod hdegeibad t he

enci pher key need not be distributed in secrecy, resulting in easy key 15
di stribution. £{23tSi ntlke tdemeot pderckelysr dysuser siare ojpgrer osystan publ i c,
each user need only store his or her own decipher key in secrecy. (3) An
aut henti cat i obn fWinkeh on Wramsmhtter a2d 2 exedadesrex ofaresanf the
transmtter of a sent_nessage is not a pretender and the nessage is not
forged can beldeRE§3bFLimhRS FeificiP oFLFEERY s | &L ki @i $FTeSi gnat ur e.

re YD B YRR LOLLoN v SeteL.  SVSLSIE, NS e, prgposed: 29
usual cipher system).

The common key cipher system can be classified
into a block cipher for ciphering data in units of
character strings (blocks) each having an appropriate

10 length using an identical key, and a stream cipher that
changes keys in units of character strings or bits.

The block cipher includes a transposition cipher
for ciphering data by transposing the order of
characters, a substitution cipher for ciphering data by

15 substituting characters with other characters, and the
like. In this case, a correspondence table for
transposition or substitution serves as a cipher key.
As the stream cipher, a Vigenere cipher using mulfiple
tables, a Vernam cipher using a key which is used only

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



ci pher, MH ci pher, GS cipher, CR cipher, Mcipher, E cipher, T cipher, S
ci pher, L cipher, GW cipher, GWR 56 cipher, GSS cipher, OGS cipher, and
the like are knowmm (for the details of the ciphers, refer to Chapters 5 to
8 of lkeno & Koyama, "Theory of Mdern G pher", The institute of

El ectronics, Information and Conmuni cation 5 Engineers (1986)). As

descri bed above, according to the abd%e- enbodi nents of the present

i nvention, since accounting processing can be perforned in.correspondence
with the resolution of inmage information, an accounting system 10 that can
fully utilize the features such as the types and qualities of information

d i be. . ized. Wth this system various kinds of
T or et i on 518 BEPVHEelrhnThe TOPRblsw THA) ALchr AFRGMEEAt hes R
enbodi ment t inventio account | rocessing can be
perfo:ned ?ngé%ogﬁggéﬁaggé%eégf%ﬁyg%elh?%?%?%%ic%?ggﬁgﬁﬂ?nﬁlé?g%hnique.

Accordi ng tougggtggrcgﬁﬁgfgf%lagiﬁé%i%it act against information
transmtted/ received In an | nmage ransni ssion system can be prevented.

According to anotties &Rl eked Nei fRANSETSSLPN i f Or PR 81 Hala; can be

designated in correspondence with the traffic state of a network. The
preferred enbebwentEhefp@Didekey BOhSP $FHSHT SSi HNeSysd LB AeEHs ding to
t he present 1 nvention

in which an encipher key and a decipher key are

different from each other, the encipher key is open to

public, and the decipher key is held in secrecy. The

features of the public key cipher are as summarized in

10 (1), (2), and (3) below.

(1) Since an encipher key and a decipher key are
different from each other and the encipher 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 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 nqt 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



wi || be described below. 57 1In the enbodinents to be described below, the
present invention is applied to set the resolutions (layers) of an inage
to be transmitted in correspondence with the traffic of a transm ssion
line 5 and to set the charge for the imge in accordance with the
resolution to cope with hierarchicalsencoding. in a transm ssion system
that transmts hierarchically encoded inmage infornmation via the

transmi ssion line. In particular, the first enbodi nent of this system 10
will explain in detail an accounting unit that perforns accounting
processing in a charge systemthat uniformly charges in units of |ayers
(resol uti ongigherd, NozsTaiiiphier, 03e cSpherd emdodneentike bireekpabahn in detail
an 15 accounting unit used in a charge systemthat takes into

consi der at i qrEdrhehenidertadtlison fvaheneiphews!,| reafeirheo CageterEr 8sobuti ons)
of information. The third enbodinent will explain in detail an accounting
unit used wWierfadkemn & Xoyagett |"Giheatry?2©® fpMedetrer Giipbert' nEhenterval s in
the first and second enbodinents. The fourth enbodinent will explain in
detai |l a cdgetittats ot B sctagaigsovildadorgiadd oagndneosmupicatieBount i ng
units described in the first to third 25 enbodi nents. The fifth enbodi nent
will el ai FAgirgersi 11188839e

As described above, according to the above
embodiments of the present invention, since accounting
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, wvarious 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.



wherein the image receiver side has one of the - 58 accounting units
described in the first to third enbodinents. The sixth enbodi ment wl|l
explain in detail a case wherein both the image provider and receiver
sides have 5 correspondi ng ones of the accounting units described in the
first to third enmbodi nents. The sevegy h_enbodinment will explain in detail a
case wherein the accounting units described in the first to sixth

enbodi ments are applied to 10 conmmuni cati ons between equi pnents connect ed
to a local area network. The eighth enbodinent will explain in detail a
case wherein the accounting units described in the first to sixth

enbodi nents are appl tlesl ¢mbddimamaINts e ONSsHEL BEENLETGK, PNErd S connect ed
to a wwde area network. The ninth enbodinent will explain in detail a case
wherei n a ci phesenhi inventiormi iedypliedne ofet hehe acesdht thgnsini t s
described in the fourth to eighth 20 enbodi nents so as to protect
information fiavepel mf amppeabertalherethnsmitted penform fair accounting
processing. The first enbodi ment of this systemaccording to the present

i nvention wi FPTERSRRRAIINGR I B ovreni t TR DBL¢ e £r2nEearemi$eier coimranyi ng

drawi ngs. The eration of the inmage transm ssion system
_ g§ angpto set the charge é%r the image in gEcordance with

the resolution to cope with hierarchical encoding in a
transmission system that transmits hierarchically
encoded 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




will be briefly described below First, the 59 above-nentioned

hi erarchical encoding is perfornmed for an inmage to be transmtted. Second,
the use condition of a transmission |line is checked, and if a sufficient
capacity is available, 5 frames of all the layers of the inmage information
are transmtted. On the other hand Bit a sufficient capacity for sending
information of all the layers is no? available, information is transmtted
in the order from 10 information of layer 1 to those of upper layers within
the range that the currently available capacity of the transm ssion |ine
allows. Such transm ssion nethod becones an inportant el enent technique

upon processing,n¢f ngubhi Fedbhaskpf BEARL hORKEN£1@58. todthAbd 15 However,
this system does not “depend on the type or quality of information or
services, apgnpd@@menelk. perform accounting processing to cope with
hi erarchically encoded i nage data. The present invention has been nmade in
consi deration of radchiz@hsehbatimantandlhasxgdains iobfjettiloareafeze
accounting processing that can cope with the hierarchical encoding
t echni que. Rhgreid beta fhectimegal pobudkedi agdameskowengsipeFnBapal part of
an accounting unit according to an 25 inmmge transm ssion systemof the
presens i nveerirespoRdfiagr ongst OfFithe 8gcoyAtinpgganiitgnsRSSErBRIsY8t em 110
the first to third embodiments. '
The seventh embodiment will explain in detail a
case wherein the accounting units 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 fourth 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



conprises an accounting unit 100. A control unit 101 60 fetches inage
transm ssion requests fromusers transmtted/received in the i mge

transm ssion system controls the operations of a traffic checking unit
102, a resolution (transm ssion node) selecting unit 103, 5 and an
accounting processing unit 104, andsgl so controls to notify the selecting
unit 103 and the accounting processing unit 104 of an identifier (the

nane or code for specifying an immage) of a requested inage. 10 The traffic
checking unit 102 checks the transmttable capacity (traffic information)
at that time by nonitoring the image transm ssion system 110 or by

i nqui ri ng ofagdi® -n@&ga doedn $ifieseireh isHst ea-bd@nas iko peirfibemadt fon
associated with the traffic managed 15 thereby, and notifies the resol ution
sel ecting urart ihge ofo tblee toheskiitgedesul t. The resol ution selecting unit
103 receives the identifier of a requested inmage fromthe control unit

101 and traffic iSefcmndat ithve ofet kendidkdent pdnenitsensmizgiopsiénefrom t he
traffic checking unit 102, selects a resolution upon transm ssion of the

i mage in acdsy edyi Andt A ©r gufifd cilensr paPR6A tit R PE¥SSLEPLBR sel ecting
met hod will be described later), and notifies the accountin rocessi ng
unit 134 andrafes mfgélds Weadswessi 6F st éf???fo,”\ﬁﬁ?ﬁ‘ﬁtﬁé’gf gFFn accounti ng

processi ng, of the selected resol ution.
transmitted.

On the other hand, if a sufficient capacity for
sending information of all the layers is not available,
information is transmitted in the order from

10 information of layer 1 to those of upper layers within
the range that the currently available capacity of the
transmission line allows. Such transmission method
becomes an important element technique upon processing
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



61 The accounting processing unit 104 fetches an inmage identifier from
the control unit 101, and also fetches resolution information fromthe
resolution selecting unit 103. The accounting processing unit 104 5 reads
out a charge corresponding to the fetched inage identifier and resolution
information froma storage unit 1035 and notifies the inmage transm ssion
system 110 of the readout charge information. The storage unit 105 stores
charge information of 10 inages to be referred to by the accounting
processing wunit 104. The image transm ssion system 110 is constituted by
a network, and term nals such as conputers, receivers, printers, nonitors,
and the |i ke&etahesh inmagel Traasneetsednt eetjhasnet wobk usarki nes or by radio.
Note that the respective functions need not always be divided as

descri bed aboemsmodited /plegeaketly iof thbuhotgenskabbudcksinnysgehstitute a
single functional block, or an arbitrary one of the above-nentioned 20
functi onal Isloodkke Lisathiee ogevicgednsnod a prafdlict gheftkibgoRst THe. traffic
checking nethod in the traffic checking unit 102 will be described bel ow
whil e taking r&scantdeamceaaseaseianererin)t AelPR&ESBIt FRASNL3i on 25 system

110 is realized by an ATM (Asynchronqus Transfer Mde 62
' 5 and anYaccountigg %rocessing unit 184, ang %lso

controls to notify the selecting unit 103 and the
accounting processing unit 104 of an identifier (the
name or code for specifying an image) of a requested
image.

10 The traffic checking unit 102 checks the
transmittable capacity (traffic information) at that
time by monitoring the image transmission system 110 or
by inquiring 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.




The traffic checking unit 102 inquires of the inmage transm ssion system
110 as to whether or not data can be transmitted at a certain transm ssion
rate C. |If the inmage transm ssion system 110 denies 5 transm ssion at the
transm ssion rate Cr, the unit 102 inquires of the inmage transm ssion
system 110 as to transmssion at a fransmssion rate Cr (Cr < Cr) until
perm ssion is granted. On the other bnd, if the i mage transm ssion system
110 grants permission to 10 transmt at the transmssion rate C, the unit
102 sets the transmission rate & as a checking value. In an inmage

transm ssion systemconstituted by another network system a traffic

checki ng nethod otRe&racéban:i tp ggﬂg.%ppgﬁdwyf%bﬁcrperforned in 15
r iticalTy, e

correspondence with the network. e sp Fdttic checki ng

met hod of thisagebpgémentiés Mm dddNdstk A (06 @baye- o i pned exanpl e of

the ATM An exanple of the resolution selecting nethod in the resolution

sel ecting unfetdiSs wiédobet Bxpl i fstha At M dle FasplutiQn sel ecting
unit 103 receives information associated with the traffic of the inmge

transni ssi orsslateind Mhit i he Meafddawwhacly tgrddddsinkPuniand cal so
receives the identifier of a requested 25 image fromthe control unit 101
The resbl ut iTHRERIVEE ihgEhange 108 mempmaddng trartde Setwheshpacids es
(information stored in the 63
: identifier and resolution information from a storage
unit 105, and notifies the image transmission 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).



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 inmge

transm ssion 5 system by accessing the storage unit 105, and determ nes

t he resol ution upon transm ssion of the image in the foll ow ng sequence.
Let Cr be the transnmittabl e capacityZal culated by the traffic checking
unit 102, C be the transm ssion 10 capacity required for transmtting
certain hierarchically encoded image information at resolution 1, C2 be
the transm ssion capacity required for transnitting the i.mage information
at resolution 2 nfo jon of |ayers 1 agz be the transm ssion 15

capacity require qﬂﬁ nﬁhéqlﬁaé FHﬂBFﬁﬁ?lBﬁ iPeresol ution 3

(i nformation of transnlsglgatgapaC|ty

ot oa ! P orge ﬁ%ﬁﬁfﬁ 555 e SHRIED PP At POH AP E TP

(informatio of Ia and 4 his _case 0

resol ution £3's selx:%r %sﬁi tédtshe 5t ﬁ'er and]i: af’s&SSIE’:ﬁ rg%f{ resol ut| on 3
i's SeleCted¢f1EH§31mégé %r@%smx%%qlHtEQQtém'§l§eh§ﬁH§g Also, if C > C
> (C, resolution 2 is selected; if , resolution 1 is

sel ected. | fthnsau@s,ldm%tZQh@e&QJauﬁst@s&@lne%blcegcynl thd03nnet ibpes the
i mge transm ssion systemthat a sufficient transm ssi on capacity cannot
be obt ai ned ievpiirdls loFSahé iigAagk tE4nsmission system 110 as to
transmission at a transmission rate C'r (C'r < Cr) |
until permission is granted. On the other hand, if the
image transmission system 110 grants permission to
10 transmit at the transmission rate Cr, the unit 102 sets
the transmission rate Cr as a checking value.

In an image transmission system constituted by
another network system, a traffic checking method other
than that mentioned above may be performed in

15 correspondence with the network. More specifically,
the traffic checking method of this embodiment is not
limited to the above-mentioned example of the ATM.

An example of the resolution selecéing 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



Note that the operation of the resolution selecting unit 103 is not
limted to the above-nentioned one. |If the capacity C is not enough to
transmt an imge at resolutioni (i =1, 2,...) (C 5 < C), an inmge nay
be transmitted at resolution i wthin the bounds of the capacity Cr, or
the control may wait until a sufficient capacity C (> G) is available.
Fig. 20 shows an exanple of a chargeéﬁable stored 10 in the storage unit
105. In the charge table shown in Fig. 20, for exanple, information Info 1
i ncurs charge 11 and requires transm ssion capacity Cl1l when it is

provided at resolution 1. Also, information Info 1 incurs charge 12 and 15
requires tragspragkolnsarapkt y;¢12, when it s _provided at resolution 2,
and incurs charge§13 and reéu%%g% b?rgﬁgﬁféé?gniéﬁﬁﬁcwﬁ§hci§fﬁﬁ%ﬁcﬁt is

provi ded at tbesofutbon BeqlheegPeLat | en_the accounting unit
of 20 this enbodi ment pe??orn% accou%??%gégggéggsﬁﬁ% FRI4®SER4r ge system

that sets changgs ao ﬂﬁétﬁe@beé@f@éu£é98§utféﬁ%.9 dgﬁﬁ8r£P§9f?8'°“‘ In the
foll owi ng description, a case will be exenplifie erelrn a uSer (or his

or her ternihaé)smituaisis @apaevVteeroroths ansnid {PRYEN25s1850 1. and the
transm ttabl e capacity of the image transm ssion systemat that time is C
(C14 > o GIBjtem ¥ accessing the storage unit 105, and
determines the resolution upon transmission of the
image in the following sequence.
Let Cr be the transmittable capacity calculated by
the traffic checking unit 102, Cl1 be the transmission
10 capacity required for transmitting certain
hierarchically encoded image information at resolution
1, C2 be the transmission capacity required for
transmittihg 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 > C3, resolution 3
is selected; if C3 > cr > C2, resolution 3 is selected.
Also, if C2 > Cr 2 C1, resolution 2 is selected; if C2
> Cr 2 Cl1, resolution 1 is selected. 1If 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.



In the first operation step, the control unit 101 fetches information with
whi ch the user requests to transmt image Info 1 by nonitoring nessages
transmtted/received in the i mage transm ssion system5 or receiving a
nmessage fromthe image transm ssion system In the second operation step,
the traffic checking wunit 102 checks the traffic of the inmage transm ssion
system 110 at that tinme to obtain a ¢4 ansnmittable 10 capacity C. In the
third operation step, the control unit 101 notifies the resolution
selecting unit 103 of identifier Info 1 of the requested imge. The
traffic checking unit 102 notifies the resolution selecting 15 unit 103 of

the transmttabl eygapacitly e Oé%*é{fg&ﬁgé;tﬁgmaé§%(ﬂégééw1selecting uni t

103 reads out transm ssion capa €S required Tor transmtting inmge

nfo 1 at {hes1&speeh iyt eeol Uiéf@l%ffﬁm&f%a;t%[eage unit 105, and

conpares themw th the 20 transm l'e capaci ) so as to select image
resol ution 3a66¢& SRALELRAE tdnd he ﬁflrfr?é'tcéoaééjfﬂyc-clr Tilhr,emoé ey 103

notifies the imge transm ssion system 110 of t'he selected resdlution. In
the fourth operetamsmst efn idege ot rdsamidick)l (25 -nat,i fa es .thg cgccounti ng
processing unit 104 of identifier Info 1 of the requested inage. The - 66
resol uts on sel@cli mep uimagd Oayndie ft e dnhiet tae @Attdaxplution i
within the bounds of the capacity Cr, or the control
may wait until a sufficient capacity Cr (2 Ci) is
available.
Fig. 20 shows an example of a charge table stored
10 in the storage unit 105. 1In the charge table shown in
Fig. 20, for example, information Info 1 incurs chargé
11 and requires transmission capacity Cll when it is
provided at resolution 1.
Also, information Info 1 incurs charge 12'and
15 requires transmission capacity Cl2 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 >

Cl3).



processing unit 104 of the selected resolution 3. The accounting processing
unit 104 reads out corresponding charge 13 fromthe charge table stored in
5 the storage unit 105, i.e., that shown in Fig. 3, on the basis of inage
identifier Info 1 notified fromthe control unit 101 and resolution 3
notified fromthe resolution selecting unit 103, and notifies the inage
transm ssion system 110 of the reédé@t'charge 10 information. Fig. 21 is a
bl ock di agram showi ng the detailed arrangenment of the accounting unit 100
shown in the functional block diagramof Fig. 19. Referring to Fig. 21, an
accounting unit 200 15 corresponds to the accounting unit 100 shown in

.Fig. 19. A CPU 1 i f l[Ointerf 202 d
gehgrates connanég €@5§%§§%?ZPI%?%%389{§5232 & EO%EBE%S?aﬁpﬁtalggogram

Stored In & dQunadd nbehaRAN203.:n20nThE L0 LOLEr [856.202 exchanges

information with the information transm ssion System or |npu?s/outputs

data to/ f r oRranshefagRageyiragc296ny ThenRAN: 20 hésgéggs by the CPU 201 as a
tenporary nenory, and stores a program 25 The ROM 204 stores a programto

be execut ed tgnkhe tt6BYraBdivihiennatpeOgnage s-haadedst saMasdeyi ce 67
outside the accounting unit 200 or is stored in the RAM 203, the ROM 204
may beSom t bedreceiving a message from the image transmission

system.

In the second operation step, the traffic checking
unit 102 checks the traffic of the image transmission
system 110 at that time to obtain a transmittable

10 capacity Cr.

In the third operation step, the control unit 101
notifies the resolution selecting unit 103 of
identifier Info 1 of the requested image. The traffic
checking unit 102 notifies the resolution selecting

15 unit 103 of the transmittable capacity Cr.
Furthermore, the resolution selecting unit 103 réads
out transmission capacities required for transmitting
image Info 1 at the respective resolutions from the
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



A bus 205 is used for exchangi ng data anong the conponents fromthe CPU
201 to the ROM 204. The 5 storage device 206 stores charges correspondi ng
to different resolutions in units of inmages, and conprises a nagnetic,
optical, or sem conductor element. In Fig. 21, the functions of the control
unit 101, the traffic checking unit 102, the resolution selecting 10 unit
103, and the accounting processing‘uﬁﬁt‘104 showmn in Fig. 19 can be
realized by the CPU 201, the I/Ointerface 202, the RAM 203, the ROM 204,
and the bus 205. For exanple, the control of the above-nentioned 15
operation steps, traffic checking processing, resolution selecting

Drooeool g 2eSBUNBA BEIERINATun; AN 0R e L Ke 8 82l LBl DG ot e Y

201, and the operation sequenc raffi tion

sel ecting mebhgdesdRdqaGRe¥NY HRAILRT S§) hod_2 herefor are stored
in the RAM 283 o?sthegRtﬁﬁgozpﬁTﬁg gﬁ?a %?gcggécggﬁBQ%%%ggséing in the

first operation ehepactenakithi0BrAeLLELEGLLADLI HokNeosggonde operat i on
step, and charge notification in the fourth operation step are perforned

via the 1/0 toreespoad26g. cRErdet €3t babmt BRe akhapgemeab1é hatoreal {ges the
functional blocks showmn in Fig. 19 is not limted to that shown in Fig.
21. ForSexanphe, storhgasunbnelos, 68.et hethancshomal iHl PLks shayw in Fig. 19
may be constituted by one device, or all the functional bl ocks
the basis of image identifier Info 1 notified from the
control unit 101 and resolution 3 notified from the
resolution selecting unit 103, and notifies the image
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 I/O
interface 202 and generates commands to ah external
device in accordance with a program stored in a ROM 204
or a RAM 203.
20 The'I/O 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



shown in Fig. 19 may be constituted as a single device. Also, the
operation is not limted to the 5 above-nentioned one, and this enbodi nent
i ncludes the follow ng cases. More specifically, the second and third
operation steps may be conbined into one step, and the resolution
selecting unit 103 reads out the t[agﬁn[ssion capacity 10 G required for
transmtting inage Info 1-at a certai resolution i. After the unit 103
notifies the traffic checking unit of the transm ssion capacity G, the
traffic checking unit checks if the transm ssion can be perfornmed at the
resolution i. 15 If the transm ssion cannot be perforned, the resolution

sel ecting unight4Q@3er @AMS aREbuA Ltk ”%HE%SEBE o%aEQCEEXrFSQEhr%HeaEA
1y | an't I

resolution (e.g., resolution - ower t e resolution i, an@ repeats

the above-nmeoBionad Qper abuonay! bet BRikkagsm ssi on can be 20 perforned,
the resolution selecting unit 103 notifies the inmage transm ssion system

and the accounting bpsogessiBgudBit £404eREnbRgingl agt8danesg! vhkon.
Alternatively, in the first operation step, the "user designates a
resol uti on upomppegoest Engmanhenage. 2025t¥henet Remaeoaunt rng unit of this
enbodi ment in the second to fourth operation steps determ nes that the

i mage c&n beStPaAgH| fevdcat 20hestiesegnahedgeescburespen89ngt he resol ution
selecting unit 103 notifies the image transm ssion system of an
instruction #6ﬁf9Fgﬁ§n¥@§phgtions in units of images, and comprises

a magnetic, optical, or semiconductor element.
In Fig. 21, the functions of the control unit 101,

the traffic checking unit 102, the resolution selecting

10 unit 103, and the accounting processing unit 104 shown
in Fig. 19 can be realized by the CPU 201, the I/0
interface 202, the RAM 203, the ROM 204, and the bus
205.

For example, the control of the 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



the image at the designated resolution, and the accounting processing unit
104 perfornms the accounting 5 processing at the designated resol ution. Wen
the transm ssion cannot be perfornmed, the resolution selecting unit 103
transmts an inmage at a transmittable rate or waits until the transm ssion
can be perforned. Alternatively, the unit 103 notifies the 10 i nmage
transm ssion system of a message indf8ating that an inage is transmitted
by lowering the resolution or the request is canceled. The accounting
processing wunit 104 perforns accounting processing corresponding to the
respective processing operations. 15 The second enbodi nent of the present

i nvention |ﬁAP%'Q%ng%§§hggeg}gg %m%Bgégngggﬁéng?Bto t he acconpanying

dr awi ngs. i S embodi Men n™P¥ P8pplied to realize

an accounting i t4sed LY gnghgég?gagpo§ygifnkggadgﬁgégéégkt?ﬁ%égsolution

(layer) of an image to be’transmt i h correspon Yaffic of

a transm ssi @hokhNen ehs 49 flla?hgéggén9€£tlggé%fa£ ”L%I’R&ié’”d&?lfé’é’? I n

correspondence with the™ reso ions I n uni I mages, ~and determ nes the

25 charge onatke, basksopbrhbeoHNit HAr gemapdaths ioformation vol ume of
the transmtted inage, to cope wth hierarchical encoding in an inmge

transm §si onabBvesyehenvhed bhansahdt thgshempad chégel 1y piesseghd mage
information via the transm ssion |ine.
following cases.

More specifically, the second and third operation
steps may be combined into one step, and the resolution
selecting unit 103 reads out the transmission capacity

10 Ci required for transmitting image Info 1 at a certain
resolution i. After the unit 103 notifies the traffic
checking unit of the transmission capacity Ci, the
traffic checking unit checks if the transmission can be
performed at the resolution i.

15 If the transmission cannot be performed, the
resolution selecting unit 103 reads out a transmission
capacity required at a resolution (e.g., resolution
i-1) lower than the resolution i, and repeats fhe
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 resolution.

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 detérmines that the

image can be transmitted at the designated resolution,



Fig. 22 is a functional block diagram showi ng principal part of an
accounting unit according to the 5 inmage transm ssion system of the present
invention, and corresponds to Fig. 19 in the first enbodinent. In the
foll owi ng description, a detailed description of the sanme arrangenent and
operation as those in the first enbodinment will be omtted. 10 Referring
to Fig. 22, an image transmni ssion sy em 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 in Fig. 19. A
traffic checking unit 402 15 corresponds to the traffic checking unit 102

shown in Fi,qgq. 19. r.esol uti.on ,sel ecti. it 403..correspan to the
resol ution se ee(ﬁ(alsr?gul}rﬁotn f(‘jaislescﬁcolvr\lﬁ i glwlél.od‘: %lfcsc&ﬁrﬁoilﬁgggr ocessi ng

uni t 404 corsespands,;ty ee;zﬂc%qucrart%{ N9 RRERSH G N ajn%‘x‘hi%’él‘{‘{g; in Fig.

19. A 20 storage unit 405 stores charge information of | nmages t0 be
referred tOéHétﬁﬁ%ﬁ@@h?@hé“@ééfﬁ%&téﬁ“%é&&ﬂﬁﬁﬁﬁﬂd%né(%HJWBStorage uni t
9 Th ] . - r

105 shown in Fig. e image ‘transm ssion system 410 corresponds to the
i mage tranydcetin®lngy $reiBekd ngh Ml 4 N0 PerkDrmdd thdRasiduntdngni t 406

measures the information volume of inmage information transmtted/received
in thes/l ipragessiags@itshe dassigate) revadutsiomt arranged in the first
enbodi ment descri bed above. The contents of a charge table stored in the
When the transmission cannot be performed, the
resolution selecting unit 103 transmits an image at a
transmittable rate or waits until the transmission can
be performed. Alternatively, the unit 103 notifies the
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



storage unit 402 are the sane as those shown in 5 Fig. 20. The operation
when the accounting unit of this enbodiment performs accounting processing
in a charge systemthat sets charges per unit information volune in
correspondence with resolutions, and determ nes the 10 charge on the basis
of the unit information vol ume and -sphe information volume of the
transmtted image will be described below. In the follow ng description, a
case W ll be exenplified below wherein a user (or his or her termnal)
requests a provider to transmt image Info 1, 15 and the transmittable
capacity of the image transm ssion systemat that time is C (Cl4 > Cr
C13). In thisystase forherfansat ttan§oHibhaepRi 3hl 0y cBtBREdALfRagbe sane as
those in the first enbodi nent described above, and a detail ed description
t hereof 20 iwifldrmagiom ttiedthentrhnsméabodhmdmhe.upon conpl etion of the
fourth operation step, in the fifth operation step, the nmnmeasuring unit
406 counts the i Ffigrma&i 68 wofunetdbnalnmagecknfidagrami Ebowhsgi mge

transm ssion system 410 is 25 transmtting image Info 1. Upon conpletion of
transni ssi or?rdf‘cllﬁééepﬁﬁﬂ:oof aﬂhéc‘é@eaﬁhwng%to@@@grﬁgnguﬁpttla@4

det erm_nes the ch the basis of unit - charge 12 and the counted

;
i nf or mat i on ~6R& rg&ﬁﬂlsﬁéPPfF¥§t?ﬂeofnﬁ6% PF%ﬁ%ﬁFséPBﬁ“E&%?en?QQO of the

det erm ned %%%&%sponds to Fig. 19 in the first embodiment. In the

following description, a detailed description of the
same arrangement and operation as those in the first
embodiment will be omitted.
10 Referring to Fig. 22, an image transmission system
410 comprises 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 in Fig. 19. A traffic checking unit 402
15 correspdnds to the traffic checking unit 102 shown in
Fig. 19. A resolution selecting unit 403 corresponds
to the resolution selecting unit 103 shown in Fig. 19.
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




Fig. 23 is a block diagram showi ng the detailed 5 arrangenent of the
accounting unit 400 shown in the functional block diagramof Fig. 22.
Referring to Fig. 23, an accounting unit 500 corresponds to the accounting
unit 200 shown in Fig. 21. A CPU 501 corresponds to the CPU 201 shown in

10 Fig. 21. An I/Ointerface 502 corresponds to the 1/O interface 202
shown in Fig. 21. A RAM 503 corresponds to the RAM 203 shown in Fig. 21,

and a ROM 504 corresponds to the ROM 204 showmn in Fig. 21. A bus 505 is
used for exchangi ng data 15 anong the conponents fromthe CPU 501 to the
ROM 504, and corresponds to the bus 205 shown in Fig. 21. A storage device

506 stores cf din ffere resolutions in units of

i mges, and Jqﬁaa{oggaeZts]:([;ag{nJ %D %t es% orag Ode\ﬁnrcée BodSh&ht aness dh21. 20 A
nmeasuring i ngtd ungnt [e Lr@nsm ssion volune of image

i nformation transn1ttegfgggéﬁVeéeS%%ﬁﬁgd?§agee%ransnlSS|on system 410,

and comprises, ethe RrtAMHLLs ancthla'r? La3B1e WL T, lchgreasured | n
arge is

pl ace of the i nformation 25 vol ume, and the ¢ erm ned on the

basis of thedinide itdrgacandreheneeasHeedst iibsd g WRU Y 73 perform
measurenents, and the neasuring instrunment 507 may be omtted. Referring

to Figs 23,Phha fanctions of the control wunit 401, the traffic checking
unit 402, the resolution

The operation when the accounting unit of this
embodiment performs accounting processing in a charge
system that sets charges per unit information volume in
correspondence with resolutions, and determines the

10 charge on the basis of the unit information volume and
the information volume of the transmitted image will be
described below. In the following description, a case
will be exemplified below wherein a user (or his or her
terminal) requests a provider to transmit image Info 1,

15 and the transmittable capacity of the image
transmission system at that time is Cr (Ci4 > Cr 2
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



5 selecting unit 103, and the accounting processing unit 404 shown in Fig.
22 can be realized by the CPU 501, the I/Ointerface 502, the RAM 503, the
ROM 504, the bus 505, and the neasuring instrument 507 (the neasuring

i nstrunment 507 may be omitted when tinme is 10 neasured). In this

enbodi nent as well, various nodific ons described in the first

enbodi ment may be made. I-n this enbddinent, the charge at that tinme nmay be
calculated by the nmethod 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 systemof the charge. The third enbodi nent

of the presemtaiqwent i Wid cdie, G85CH] fathhel Ay, A dd this enbodi ment

the present invention is applied to allow settle accounts at predeterm ned

time intervadsi bjesatradll alddy thmARENHRISA«harae ide tdiee first and
second enbodi nents. Note that the arrangenent of an accounting unit of
this enbodi nbsntedrsiddd tdiearsp®e as that shown in Fig. 22. Figs. 24A and 24B

show exanpl es of accunul ated amount tables stored in the storage unit of
this - 74 enbodimient .23 ars exapak dHagraAmshawsy atheaciatailaided anount
tabl e when the accounting unit is arranged in a termnal on the inmge
provi dér si RErFRdemeithet e gecoiitiod wrGiardd® Ahofwn Hoseehef | mages
provi ded to
functional block diagram of Fig. 22.
Referring to Fig. 23, an accounting unit 500
corresponds to the accounting unit 200 shown in
Fig. 21. A CPU 501 corresponds to the CPU 201 shown in
10 Fig. 21. An I/0 interface 502 corresponds to the I/0
" interface 202 shown in Fig. 21.
A RAM 503 corresponds to the RAM 203 shown in
Fig. 21, and a ROM 504 corresponds to the ROM 204 shown
in Fig. 21. A bus 505 is used for exchanging data
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 determinéd on the basis of

the unit charge and the measured time, the CPU may



5 User Ais not paid yet, and only Charge B of those of inages provided to
User Bis not paid yet. On the other hand, Fig. 24B shows an accumnul at ed
anount table when the accounting unit is arranged in a termnal on the
user side. Referring to Fig. 24B, only 10 Charge A of those of inages
provided fromprovider Ais not paid yet, and only Charge B of those of

i mges provided fromprovider B i3 ﬁ%t‘paid yet. A sequence for

cal cul ating the accumul ated anmount of charges obtai ned based on the unit
charges and 15 information volunes of inmages by the accounting unit of

this enbodinent wi |l be described below. In the fol l owi ng description, a

case w || g Lif wh ip User or hi s her t nal )
requests pr8 éggg A %§9F9§h§§$ ggg %f%e ?u ﬁgthnsgﬁuT?%%s%??]able
capacity of EQ? bgagg;kgggsnisslon systeny at that tine is O (Cl4 > G >-
Cl13). Note that the first to fifth operation steps in the operation

sequence of this pabedrirgt thsrife §@Wethélsf&xh@§§oxq§85fl@ﬁ@ ahvg1 and a
detail ed description 25 thereof will be omtted. In this enbodi nent, upon

conpl eti on oﬁnibe4®1ttbheOﬁﬁéﬁfi@ncﬁééﬁhﬁ@sﬁﬁi@eﬂo@bowﬁb Fasdher st h
operation 75 step, an accounting processing unit reads out the
accunul at ed asbenting vhatgel83f cindUselie Ladcoum €ind opP@eassind ,uritds t he
charge calculated in the fifth operation step to the readout accumul ated
anount, and #@éogdewnhén Fig. 22 can be realized by the CPU 501,

the I/0 interface 502, the RAM 503, the ROM 504, the

bus 505, and the measuring instrument 507 (the

measuring instrument 507 may be omitted when time is

10 measured).

In this embodiment as well, various modifications
described in the first embodiment may be made. In this
embodiment, the charge at that time may be calculated
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
tfansmission system of the charge.

The third émbodiment 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



5 sumdata in the storage unit 705. The fourth enbodi nent of the present
invention wll be described belowwith reference to the acconpanying
drawings. Fig. 25 is a block diagram showi ng a case wherein 10 an i mage
provider (or his or her term nal device) has one of the accounting
processing units described in the girst to third enbodi nents. Referring to
Fig. 25, a transmission terninal 7d i Ce 1001 on the i mage provider side
conprises a 15 conputer such as a personal conputer, a workstation, or the
|i ke, or an inmage transmitter, which conprises an accounting unit 1002..
The accounting unit 1002 corresponds to one of the accounting processing

uni ts_descr idiatbdiheilte Mt dngd 1 Bibd ORROGHIRA Sn AckggeRLEAR terni nal

devi ce 1003 on the user side conprises conputer such as a persona

conputer, a apJust akid® whlen Reel bkeouftiAl LARYE s 8¢eh¥gld TRea0peration
of this enbodiment wll be described 25 bélowwth referénce to Fig. 26.

In the fol | @drtgnadeser ithlel Ghaga pa5eidkk| shaeexerpliiirgdgwiterein User L
(reception term nal device 1003) requests provider A 76 transm ssi on
term nal devige 2@0]1) ondyt Chmsget Al pEgehokaf 6fliaagdesherbraded tbabl e
capacity of the image transm ssion systemat that tineis O (Cl4 > C ?
C13) \hen tUseradcdsnmnolgppidceesi ngndnonhlpf ChhegseBond those of
images provided to User B is not paid yet.
On the other hand, Fig. 24B shows an accumulated
amount table when the accounting unit is arranged in a
terminal on the user side. Referring to Fig. 24B, only
10 Charge A of those of images provided from provider A is
not paid yet, and only Charge B of those of images
provided from provider B is not paid yet.
A sequence for calculating the accumulated amount
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
folléwing 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 C13).
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



5 enbodi nent and an apparatus therefor are used. In the first operation
step, User L transmts a nessage that requests provider Ato transmt
image Info 1 to provider Avia a transmission |line (this nessage wll be
referred to as an image transm ssion request 10 nmessage hereinafter). Wen
the termnal device 1001 of provider A receives the inmage transm ssion
request nessage, the accounting uni?21002 fetches the image transm ssion
request nmessage fromthe transm ssion term nal device 1001. 15 In the
second operation step, the accounting unit 1002 checks the traffic of the
transm ssion line via the transm ssion term nal device 1001 to obtain a

transmtt abl paci t ..and thereafter, refers to capacities i to Cl4
in a charge %%. ?’ea%kllo%/{\%%%n YE TR S HR MM her A1 AWt npares the

transm ttabl g Sapaci ' pacities Ci to Cl4,_  and determnm nes that
image Info 1 1s toﬂlg)'&eélct1 %%eéwré?t(gg &%} eessoﬁ%u’i il}c%e%.]r“ THEUR SR S0t i fi es

the transm sgnof, tLIdE N@le daYA LG 1001 0f 5 eedsoﬂrytéhoéjogiiftir?SO | tthieor;[ hi rd
operation step, the transmi ssion termnal device ransm1s Thage Info

1 at resol Uts@sp 3d S fedddi @ ddLATANAE SRR | Mg Aleddrad g Same
time, the accounting unit 1002 neasures the information volune of inmge

| nfo 1 3hi chsums deeiangin tttensstddsfe furdng t7ees transm ssion term nal device
1001. In the fourth operation step, the accounting unit
The fourth embodiment of the present invention
will be described below with reference to the
accompanying drawings.
Fig. 25 is a block diagram showing a case wherein
10 an'image provider (or his or her terminal device) has
one of the accounting processing units described in the
first to third embodiments.
Referring to Fig. 25, a transmission terminal
device 1001 on the image provider side comprises a
15 computer such as a personal computer, a workstation, or
the like, or an image transmitter, which comprises an
accounting unit 1002.
The accounting unit 1002 corresponds to one of the
accounting processing units described in the first to
20 third embodiments. A reception terminal device 1003 on
the user side comprises a computer such as a personal
computer,'a workstation, or the like, or an image
receiver.
The operation of this embodiment will be described
25 below with reference to Fig. 26. In the following
description, a case will be exemplified wherein User L

(reception terminal device 1003) requests provider A



5 1002 nmonitors image Info 1 which is being transmtted. Wen the unit
1002 recogni zes the end of transm ssion of inage Info 1 to User L by
detecting a bit pattern indicating the end of the inmage or by receiving a
nmessage i ndicating the end of transm ssion of image 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 o’& He basis of the information vol une 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 transm ssion term nal device 1001. In the

si xth oper at@ppa,?g side 194@1'[1@:%]% ﬁdﬁqﬁie‘z%i .lolﬂq_t)e ttoh tr_atngims ter}_bodi ment al so

i ncl udes the 20 follow ng cases. i'rst ‘operation s ep,matgﬁae user nmay

designate a 120l LIdAN WS G D ILUURILS 3N o TRAC; il 2

transm ssion capacity C enough to transmt i mage at the designated
resol ution cerdoim2sivh abfddiedc tdi AGAAENtLINE P @GQSSI kG Yhic styransnits

an i mage at the designated resolution within the bounds of the
transmi ssi orwleApattid Yaddour irey ddae’singt @i f8 o fageeURLIJAghdPr 0Ccessi ng uni t
waits until a sufficient transm ssion capacity is assured. Alternatively,
t he acTountémiipdimeres Smy amidpdaratsis ttheae florageeatusad.resol uti on that
all ows transm ssion with the -
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 transmissioﬁ
terminal device 1001.
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 Cll to Cl4,
and determines that image Info 1 is to be transmitted
at resolution 3. The unit 1002 notifies the
transmissioﬁ 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



5 transm ssion capacity Cr. Alternatively, the accounting processing unit
i mage transm ssi on

apparatus, and perforns accounting processing in accordance with the
instruction. In this 10 case, the inmage transm ssion apparatus perforns

supplies an instruction for canceling the request to an

i mge transm ssion processing or processing for canceling the

together with an i mage reception appdratus. Note that one of the
above-nmenti oned processing operations may be selected by the user upon

inquiry. 15 In the first operation step, the user may al so
term nal device (or inage processing apparatus) as a destination of an

P s o e ZBOEES%%%?J?E o8¢ nat

provider A transmits inagé informa

the third Op%%'rﬁat%ﬁpvo%hh BQaEﬁ‘égéZJ’IﬁgX Eewh %“Eﬁ_
e Unl

incurred so far may be calculated on~th asi's"of

information tekueRigtethatohi FRe IPSn%ﬁhE%EBBegeQ 2h9¢ 8év§2é

the transm ssion term nal device 1001

us notiftying provi

of the charge. 791n|mhéhﬁoﬁﬁﬁhtBp@PQEQBhOQtébepth@fEEEOHH%Eng
read out, unit charge 13 nmay be output to the transm ssion
1001, aRd théOPRamemisersnimageninab tlewheehl08lhamygt cansgnt tvait charge

13 to 5 User L via the transni ssion |ine.

request

designate a
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ination. In
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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

.and the charge
8e 13 and the

ut to

User L
is
devi ce



.In the fifth operation step, the transm ssion termnal device 1001 may
notify User L of the charge via the transm ssion |ine. The accounting
processing unit 1002 may be 10 realized by a CPU, nenory, storage device,
and the like of the transm ssion term nal device 1001. In this enbodi nent,
the follow ng nodifications may be taken into consideration in addition to
the above-nentioned exampl es. Thaf 8, “thi s enbodi ment may 15 include

nodi fications in which the accounting processing units of the first and
third enbodi ments are applied. The fifth enbodi nent of the present
invention will be described belowwth reference to the acconpanying 20

drawi ngs. Fi @ccddénsha .Wher el er r,his _or. _her termna
devi ce) has one of thgsgggggﬁgﬁﬁg B?%gegggﬁa u&%?%sadggéffﬁéﬁnFn the first
to third embedanentssiBaleaphbgcloEl dssilead (AIRaThESLAD LErphnal 25
device 1201 on the inmage provider side conprises a conputér’such as a
personal conpateuntangopkstassong Qﬁittggahgﬁgtsoéna@mgagggtt%ansnitter,
whi ch conprises an - 80 accounting unit. An accounting unit 1202
corresponds resobneioh thetastbowksi BPapEALESSbAOGwUBht endescribed in the
first to third enbodi nents. A reception term nal device 1203 on the

recei veP si dET2BapEFsSben acapapiterCs. such as a personal conputer, a

wor kst ati on, or the. .
Alternatively, the accounting processing unit

supplies an instruction for canceling the request to an
image transmission apparatus, and performs accounting
processing in accordance with the instruction. 1In 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
requests 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.



i ke, or an inmage receiver. The operation of this enbodinent will be
described belowwth reference to Fig. 28. In the followi ng description,
a case will be exenplified wherein User L 10 (reception term nal device
1203) requests provider A (transmi ssion term nal device 1201) to transmt
image Info 1 and the transmttable capacity of the inage transm ssion
systemat that tineis C-(Cl4 > O 59C13) when the accounting processing
unit of the second 15 enbodinment is used. In the first operation step [Si],
User L transmits a nessage that requests provider Ato transmt inage
Info 1 to provider Avia a transmssion line (this nessage wll be

referred to as anlgnggge%éﬁpggiﬁéépgtggnrgggésjtag@érsalgr@i@e&g tey). The

accounting unit 1202 che I mage transfr Ssron reques ssage. from

the receptien fesgigat denieccd2fde 18 hbe secopep@persiimn step [52], the
accounting unit 1202 checks the tfaffic of the transmssion line 25 via

the transm sgranshesSioRl tdenifel 128¢i e OBO B Naig L EROSERAA A0l & iGapaci ty
Cr, and thereafter, refers to capacities Cll to Cl4 in the charge table
descri bed 8ltemhiwal Jéeficet h@ounhiy 1202nswiPaiest tdieatdansridd abl e
capacity C with capacities i to Cl4, and determnes that image Info 1
is to be travserthediatthestransmis8ion Thenainit 1202 notifies the reception
term nal device 5 1203 of resolution 3.
-In the fifth operation step, the transmission
terminal device 1001 may notify User L of the charge
via the transmission line.
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



The reception term nal device 1203 notifies the transm ssion term nal
device 1201 of a nessage indicating that "User L requests provider Ato
transmt image Info 1 at resolution 3". 10 In the third operation step

[ S3], upon reception of the nessage fromthe reception term nal device
1203, the transmi ssion term nal degpce 1201 transmits inage Info 1 at
resolution 3 to User L vi-a the transmssion line. At the sane tine, the
accounting unit 1202 15 nmeasures the information volunme of inage Info 1
which is being received by the reception term nal device 1203. In the
fourth operation step [S4], the accounting wunit 1202 nonitors imge Info 1
whi ch is beidga2hviegeiundd,. and aeeoghiciag tUhetendoQf coeeeppbbadsof | mage
Info 1 fromprovider A by detecting a bit pattern indicating the end of

t he i mage ortdyneced wheg aaconmassage pirndiesatingg uniesedesofr ibedephi on of
image Info 1 fromprovider A fromthe reception term nal device_ 25 1203.
Upon recognittieorfigfstt ke ahdrdf embodpmeoits-asA desepitbes i8sFénathe
accounting unit 1202 reads out 82 unit charge 13 from the above-nentioned
char ge tabl devige di2¥nes the chapdg¥epayfabBRe COBPFAERISdEr CAMBHERe basi s of
the information volunme of image Info 1 "received from provi ger A and unit
charge 913, &HF5 ASuCHERES SCRELIEPBPHIREA BhYPIESEGHRE  r 8&eftFon t er ni nal

like, or an image receiver.

The operation of this embodiment will be described
below with reference to Fig. 28. In 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 2 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‘iZOZ
fetches the image fransmission request message. from the
reception terminal device 1203.

In the second oéeration 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 C14 in the charge table described



device 1203. In the fifth operation step [S5], the charge is paid. Note
that this enbodi nent also includes the 10 followi ng cases. In the first
operation step, the user nay designate a resolution when he or she
requests an inmage. Wien a transm ssion capacity C enough to transmt 15
the image at the designated resoluti§¥ cannot be obtained, the accounting
processing unit transmts an inmage fhe designated resolution within the
bounds of the transmi ssion capacity Cr. Alternatively, the accounting
processing unit waits until a sufficient 20 transm ssion capacity is
assured. Alternatively, the accounting processing unit transmts an inmage

at a resol uiboe! hathdh| oWse LEANET 563 QoA Lol Nene L ANSI SELAN £apact ty

Cr. Alternatively, the accounting processing unit Suppli'es an

i nstruction ¢opacfigett ngi thecdgiticeied CAD ¢ "BOL LIANSHE SSLhAPPar at us,

and perforns accounting processing in accordance wWwith the instruction. In
this 83 casehathtmagmgintd ansid S&d We APRM SH VSR L O FBsd IBG®n 3.

transm ssi on processing or processing for canceling the request together
with an i magthe eveipt i B0 appariafiss Yot erdddtiohe ©f rriires Bhika-qeent | oned
pr ocesssi ng l52Oog)eorfatlieosnoslurrtxatiyonbe:a.sel ected by the user upon inquiry.
The reception terminal device 1203 notifies the
transmission terminal device 1201 of a message
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




In the first operation step, the user may al so designate a term nal device
(or image processing apparatus) as a destination of an inmage when he or
she requests an inmage provider to transmt an imge, and 10 provider A
transmts image information to the designated destination. This case
further includes the followng two cases. In the first case, the user has
an accounting processing unit. In BRis case, the user (or his or her 15
accounting processing unit) is notified of the start of transm ssion of an
imge fromthe destination or the inmage provider before the third
operation step, and starts an accounting operation. Upon conpletion of

i mage provisiqn, in_the fourth O operation _step, the user_is notified of
the end of upﬁgnghﬁggFoﬁgo?r?ﬂet%ﬁaag?viﬁaegﬁagngﬂecgéﬁgﬁn%?%ge’operation.
As for the inf Lan I h is_natifi from,t destination or
t he providePgt%%H?h%gsgggngﬁgg %,8?#§8%%s??n§%?gﬁ gségﬁgtggeby 25 the

user has anacagupki RAePLREEsALEgoNN L1 hE LB SnafBsgnsbhe user al so

transmts an 1 mage transm ssion request nessage e destination in the

first 84 operati-al $+6R, paBdilbe RCERENLADY eﬁ99§55h99 Hpgt of the _
destination fetches the inmage transm ssion reques message. The accounting

processi ng whicbuét the ddesthmbatédodhasgef testhBerpeaptden oermsesl of the 5
cal cul ated charge in the fourth operation step.
device 1203.

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

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 requeét to an

image transmission apparatus, and performs accounting

processing in accordance with the instruction. In this



In the first operation step, the reception termnal device 1203 may
transmt an inmage transm ssion request nessage, and the transm ssion

term nal device 1201 may select resolution 3 by the same nmethod as in 10
the accounting unit 1202. In the third operation step, unit charge 13 nmay
be read out in advance, the chargeE{ ncurred so far may be calculated on
the basis of unit charge 13 and the *hformati on vol une of image Info 1 that
has been 15 received at that tine, and the cal cul ated charge may be out put
to the reception term nal device 1203. The device 1203 nmay display the
received charge to notify User L of it. Note that the follow ng

nodi fications, 0By gt di,fz,{gacrjga{i%sqg?}sia}%aqtg s srecddpal ly, this

enbodi ment nmay 1 ncl ude ations: the accounting unit 1202 may be

realized by a-rGhlhi SBI0K zpro%éysaigrg Vi e o Idgn 1 I dreeption

term nal device 1203; and the accounting processing unit of the first or

second 25 emnbegidet topyche Usiath HD imEiRe Heddpeitodigpidatafs t he present

invention will be described below with reference to the acconpanyi ng
drawi ngs. Fig. 2Nstwwshat case ofhadhel abasidnadh tieagel priyasggearg (or his or
her term nal device) and a user (or his or her term nal device) have
correspdndi ngperesiais ndie e cmimdteyg fryodessivgpunigen desprihed in the
first 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



to third enbodi nents. Referring to Fig. 29, a transmssion termnal 10
devi ce 1401 on the inage provider side conprises a conputer such as a
personal conputer, a workstation, or the like, or an image transnmtter,

whi ch conprises an accounting unit 1402. The accounting unit 1402
corresponds to one of the accounting processing units 15 described in the
first to third enbodi nents. A recePfion terninal device 1403 on the user
side conprises a conmputer such as a personal conputer, a workstation, or
the like, or an inage receiver, which conprises an accounting unit 1404.
The accounting unit 20 1404 corresponds to one of the accounting processing

units descrgbe?atlohhgtg rsénﬁothg'EQCSERQngfgkéceEQQngp%BQE' ge of this

enbodi nent W escr oW Wt nce to Firg. 30. In the

fol | owi ng %ﬂacabekaﬂetlanC%a%cmﬁegl che ¢x8gB! ikthadmilerenn rbgaesk 25
(reception termnal device 1403) requests provider A (transmn ssion

termnal deyceagé0l) the LEABSHLngMBE6cebBiagluand bife theansni ttabl e
capacity of the image 86 transm ssion systemat that tineis & (Cl4 > O

> C13) whemekhenatceunhbig fREECERSI pgovaiibrobrt heeseodndheenbodi ment and
an apparatus therefor are used. In the first operation step [S1], User L 5
(recepsti on tteanlmulaltedecheeged@s) theafisortth aperssdge sttedt- requests
provider A (transm ssion term nal device 1401) to transmt image Info 1 to
provider A via aIn the first operation step, the reception
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.



transm ssion line (this nessage will be referred to as an inmage

transm ssion request nessage hereinafter). 10 The accounting unit 1404
fetches the imge transm ssion request nmessage fromthe reception term nal
device 1403. Wen the transm ssion term nal device 1401 receives the

i mage transm ssion request nessage, the accounting unit 1402 fetches the

i mage transm ssion 15 reqguest nes§aégi‘ron1the transm ssion term nal device
- 1401. In the second operation step [S2], the accounting wunit 1402 checks
the traffic of the transmssion line via the transm ssion term nal device
1401 to obtain a 20 transmttable capacity C, and thereafter, refers to

capacities Al t 4 in.the . charge.ta described .above.. Then,.the unit
1402 conpares thg”f%rlasnlsx%rf tegbqoéﬂ"%§§a8% ;q/:hér pvﬁeﬁ?n%aﬁggf'{m%égl iﬂtlo Cl14,

and determ ngs gddhat; 1dPge | Jed S r qnsig Lt Aoa&soLytion 3. 25
The unit 1402 notifies t%ge t(JrUa%sl]rﬁ sé:iecf%ljt%grc% %%I rgéltgv%%g 520? o? resol ution
3. 87 The apcpumddg unit 1404 simlarly obtains resolution 3, and

notifies the reception termnal device 1403 of it. In the third operation
step [S3], the trraRFMBEisHbwD d Fa¥eahed@MinC®o40bnt Laagai ts image Info 1

at resolution 3 to the reception term nal device 1403 via the
t ransmssi orprawviglerTHemddeurid g rundermli4@? derdeer)eantdhe uskor fati on
vol une of image Info 1 which _

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




is being transmtted by the transm ssion termnal 10 device 1401. The
reception termnal device 1403 receives image Info 1 sent via the

transm ssion line. On the other hand, the accounting unit 1404 neasures
the information volune of image Info 1 which is being received by the 15
reception termnal device 1403. In the fourth operation step [S4], the
accounting unit 1402 monitors imag8&8 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 inmage Info 1 to
User L, it H%%ﬂ? Qut .unit cggrge 13h fromthe above-nentioned charge table.
Then, the unit 1402 €8 GYSaCEs aheNelhardB@ef &F Gfef Ct4or e 2&diPd of 25
.the informtj |_u f inmage Info 1.provided to er L and unit charge
13, and notﬁ?ﬁ%%wﬁﬁ%ggnggﬁﬁg iBﬁocFé?ﬁBﬁaP“agvPéet%%ofeﬁpnghe charge. 88
The accounti i 4 i 0 e, |l.nt ich_is being received.
When t he um%%ﬁﬁﬁﬁﬁ?%b%éﬁ?%@sggkﬁéggﬁg gbefggéﬁt%%ﬁ SFe?ﬁage Info 1 from

provider A by deteehngigshi bpoRaktehA g@gbcilgiflﬁlg pagrepd of the image 5
or by receiving a nmessage indicating the end of "reception of inmage Info 1

from psovi deirebepitamnt termiaeepheonctelapn3! td8KkmRe t3483mekskag@ads out unit
charge 13 fromthe above-nentioned charge table.

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 Cll 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.



The unit 1404 cal cul ates the charge payable to 10 provider A on the basis
of the information volune of image Info 1 received from provider A and
unit charge 13, and notifies the reception term nal device 1403 of the
charge. In the fifth operation step [S5], the charge is 15 paid. Note that
this enbodi ment also includes the_ following cases. In the first operation
step [Si], the user may designate a resolution when he or she requests an
20 i mage. When a transm ssion capacity Cr enough to transmt the inage at
t he designated-resol ution cannot be obtained, the accounting unit 1402 (or
1404) transmits an inmage at the designated resolution within the limts 25

of the transnissiga §888GhtYn& unftt 404t syl yarihieobsatnsinting unit waits
until a sufficient transm ssion capacity is assured. Alternatively, the
accounting re881ubibh 8 aasdi h6tapieésaghe ateceptsohutéoninaht al | ows
transm ssion with the transm ssion capacity C. Alternatively, the
accounti ng gavicsuppbBesfamntinstruction for canceling the request to an

i mge 5 transm ssion apparatus (or an inmage reception apparatus, in the
case of the accolntithg thitdldpdratand peepoffdl. atRBuRTPRAFTHFBLESsing in

accordance with the. instruction. In this case, _the inage transm ssion
5 terminal device 1401 transmits image Info a

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 Chargé 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.



apparatus perforns image transm ssion processing or 10 processing for
canceling the request together with an inmage reception apparatus. Note
that one of the above-nentioned processing operations may be sel ected by
the user upon inquiry. In the first operation step [S1], the user may 15
al so designate a term nal device. (or, _inage processing apparatus) as a
destination of an image when he or 8fe" requests an imge provider to
transmt an imge, and provider Atransmts imge information to the

desi gnat ed destination. This case further includes the 20 follow ng two
cases. More specifically, in the first case, the provider and the user

have accounti ng qﬂgtgccbgpgghéf%?%%,lhag mgﬁg%oggriﬂ5§F05nQ§rlaccounting

processing unit) is notl e Start transm sSion of an image from

25 the destiypalchol Ohelifg iRAS vBUOVI GBEnDERAT Bnlike 14biur decOpRi8EEON Step
[ S3], and starts an accounting operation. Upon conpletion of i mage

provision, idhet BRA90f fredephiopebat iRAgst earbS4] £rbhepwseides Robyfied of
the end of transm ssion of the imge, and ends the accounting operation.
As for the ideftecrahgoa walkupattethe indetaiksingothki eddf bamthbheidegéi nati on
or the 5 provider. In the second case, the provider and the destination
desi gnat ed by blye reser viiage aacessagengndusatingl shehesdcase, the user al so
transmts an | nage
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



transm ssion request nessage to the destination in the 10 first operation
step [Si], and the accounting unit of the destination fetches the imge
transm ssion request nessage. The accounting unit of the destination may
notify the user of the calculated charge in the fourth operation step
[$4]. 15 In the second operation step [S2], the accounting wunit 1402 may
read out unit charge 13, and notify8%he transnission terninal device 1401
of it. The transm ssion term nal device 1401 nmay display 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 Lhe J SeelhaR<l srmialadan ge AR3 of it o iegept i on

e
term nal devi ce I"ay =t received unit chargeée, thus notifying

User L of itera23mliRslibe hQEﬁdtﬂQeEQ%E%&i§E§%n[?%#ac e ggcounting unit

1404 may read out unit charge 13 in advance, cul ate the charge incurred

so far on the baai%e?halvedd !t thaLge L3 ARG Lﬂgti%E%bEEEEOQnV0|U”E of
image Info 1 that has been feceived at that "tine, and output the

cal cul at ed amargactachheoreeaptie0nngeriienzleqdewitc@o 2403magelhe accounting
unit 1402 may be realized by a CPU, nenory, storage device, and the |ike
of thes5 trarnsmanssiesiber appalrades ¢erl4dl imdhe @ecepntiongappatrat484 may be
realized by a CPU
in the case of the accounting unit 1404), and performs
accounting processing in accordance with the.
instruction. 1In 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 [S1], 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



menory, storage device, and the like of the reception 10 term nal device
1404. Furthernore, the accounting processing unit of the first or third
enbodi ment may be used. Al the networks using the above-nentioned
accounting unit are enbodi nents according to the 15 present invention.
Especially, a preferred enbodi nent f a network using the accounting unit
of this enbodinent wll -be epraFn8§ bel ow. As descri bed above, according
to the systemof each of the above enbodi nents, since the resolution of

20 an inmage to be transmtted is selected in accordance with the traffic of
the transm ssion line, and the accounting processing is perfornmed in

cor respondenge, o4 blacthe; SRl 8ELAT 58301 ULLON.AN; 8CAAYAELDY ByStAm that

can fully utrlize t atures Su ypes an qual 1ties of

i nfor mat i on aRdogetyhReniCaRoRCoEERhEZ¢MlageW bRat BhasSyakem various kinds
of information and services can be coplea with. 92 According to the above

embodi ment sacaeGAYNhNEpeRPBREBAHSI NAsCE@Brbenpei heppRdtiBncobLaspondence with
the hierarchical encoding technique. According to the above enbodi nents,

since 5 accenat ubgrpiecassifigedatirba pRef aegednbrieansrdehati on of the
i nformation volune of an inmage as well as the resolution of an inmage to be
transnbtt edpramiderinmal accounting operation corresponding to the
practi cal
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 [S1], 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



state of inmage transm ssion can be attained. 10 On the other hand, since
accounts for inmages subjected to accounting processing can be

simul taneously settled at predeternmined tinme intervals, paynent of inage
charges can be prevented from being delayed. 15 Al so, information can be
protected frombeing tapped or forged, and fair accounting processing can
be perforned. Furthernore, an i mg lcan be hierarchically encoded in a
designated | ayer, and accounting 20 processing can be performed in
correspondence with the designated |ayer. Enbodi nents that set the charge
systemin correspondence wwth the image quality involved wll be

expl af ned belu 79.H.0, 3Ll hebLagk HL8IEATY ShOHENge aiugaboghgEn o

- the present I nventi on. ef errin a transm ssion unit 100

Lransni (s i (RGRJNEALTBELAN rAGEAPLORNUR £:10 hAa aedubycheuser. A

transm ssion line 106 is use or conmmuni cati ons between the transm ssi on

unit 100 anda)%iR&cHeeRRlGRN tiNichel 2@ce e okl @B$RIi 88 0BeyAEE 100 incl udes
a charge data base 101, an accunul ated anobunt storage device 102, an

accounti ng denzce 103, an inmge quality control unit 104, and a
communi cation interface 105. The reception
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 proéessing unit of the
first or third embodiment may be used.
All the networks using the above-mentioned
acéounting 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 infbrmation and services can be realized.
With this system, wvarious kinds of information and

services can be copied with.



10 unit 120 includes an interface 107, a quality information collection
unit 108, a user I/Ounit 109, and a quality information I/O 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 wth each ot her. The
charge per unit volume, which differ%2for 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 t he existing data base. In this case, the nunber of
pi xel s of an |nag§ e chro |C|t%ﬂl evel , .saturation |evel, and

ILghanss | evel ceacﬁuilk% ¢ P RUFLEPPLFLIFFAREs PEFOUNFE S5 tine, and
£e3| slter6egr|en t #1%1 33%;6 ase HT%T e?he gﬁ %gn% #‘géf)véggﬁrlg% cg:lebe 94

constituted @yeggﬁgﬁgég&ugggégl§%0£ a nmagnetic storage devi ce,
an optical storage device I ke. Flg "33 shows the contents of the

accunul ated 5 a”%&or&iﬂ{d@g@o dgyd CEdP2. edila SR 8ge deyige 102 can be
constituted by a sem conductor storage device, a magnetic storage device,

an optigal sdecagetideyimcddsiddecdn Kee JEHEfSEREIUL AL &6 8@+ 5401 age
device 102 stores the accunul ated anounts of charges incurred
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 thé
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.




10 during a predetermned period in units of users. Wen accounts are
settl ed upon each information transm ssion, the accunul ated anobunt storage
device 102 nmay be omtted. Fig. 34 shows the arrangenent of the accounting
15 devi ce 103. The accounting device 103 can be constituted by a CPU,
multiplier, adder, and the like. The operation will be described bel ow. For
exanpl e, user A shown in .Fig. 33 iss¥es-an information request using the
user /O unit 109 of the 20 reception unit 120, and at the sane tine,
selects and sets the quality of a specific inmage using the quality
information /O unit 110. More specifically, user A sets the nunber of

frames per unit téé%? the nunber of__pixels, the chromaticity |level, the
saturation |evel, RS e 15 ht mbss 3 eVednt L eSOt t the like. The

i nformation uest. and qualjty information are output via the
comuni cat i o{é\g’??\?“élr Ace" 3 ’Eﬂ%mfnf?etl-or% A IHER DM e 4DéS and are

input to th ity control unit. 104 via t comunj cati on
interface 1%1‘}@%%% iér]raqgéeé%'uaﬁ &yracnosn l_rsoﬁl%ijt”i‘?)f&it’tsai“}%edcﬁful ations for
thinni ng_ outednfel S0 ddle o G Athd il dPRE ot Ay J9GPISINg of
interpolating its chromaticity, saturation, and I ghthess 1evels, and so
on in agcor dans eradddritdie ygiial iftap i nformation by digital signal processing

using a DSP, selector switches, and the like. The quality information is
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 1/0 unit 109,
and a quality information I/O 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. 1In this case, the number of pixels of an image,
the chromaticity level, saturation level, and lightness
level of each gixel, the number of frames per unit

25 time, and thé.like are converted into information
volumes, and unit charges are registered in the charge

data base 10l1. The charge data base 101 can be



10 also input to the accounting device 103. The accounting device 103 reads
out the unit charge and the accunul ated anount respectively fromthe
accounting data base 104 and the accunul ated anmount storage device 102,
cal cul ates a new accunul ated anmobunt 15 based on an equati on shown in Fig.
34 using a calculator, and stores the cal culated anount in the
‘accunul at ed armpunt storage device  1¥®.-On the other hand, the image

i nformation, which has been subjected to the above-nentioned inmage
processing in the image 20 quality control unit 104 to have an
appropriately adjusted quality, is output via the communication interface

105 and thecégg.f 'égéqy line 106 (gnd is supplied to the quality
i nformati onC8FrectTon thit IUACRLTHYE & LatTHHET ntRrface 107. The

unit 107 25 gﬁg@y{@s { ity of e i.np [ i nf or mat | on_ by
cal cul ati ngmt e nunbsér%éjdflfdaén‘é%c%'erérbun?éplt#érrlé,Smfac%'gagenu%\élré%’f Oprl xel s, and
the chromat{gity;ksaturation, and 96 I|ightness |evels. After the neasured

quality is conpared with that requested by user A the image information

is delivered to mser I8 WrbddiechSodddacdinid 9. adalfu td@dg t he reception
unit 120 need not 5 performinage quality conparison. In this case, the

qual ity i nfanomit cntamddeeaidwaitainid2 108mnd tdwaghiaddddce iTGDra@m ion 1/ 0
unit 110 can be omitted. Note that the inage quality in this invention is
determ ned by ¢drestminierd dfy fa areesi perdudtidr tdterafe alevice, a
magnetic storage device, an optical storage device, or
the like. The accumulated amount storage device 102 |
stores the accumulated amounts of charges incurred
10 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 like.
The operation will be described below.
For example, user A shown in Fig. 33 issues an
information request using the user I/O0 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 éf
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



10 i mage, the nunber of pixels, and the dynam c ranges and | evel s of
saturation, lightness, and chromaticity, and the inmage quality becones

hi gher as respective itens have broader dynam c ranges and a | arger nunber
of levels. 15 Fig. 35 is a block diagram show ng anot her enbodi nent of
the present invention. The sane reference nunerals in Fig. 35 denote the
same parts as in Fig. 31,- and a det &3 ed description thereof will be
omtted. 20 In this enbodinment, as shown in Fig. 35, the transm ssion unit
100 conprises a common key cipher processing unit 111 and a time neasuring
unit 112, and the reception unit 120 conprises a comon key ci pher

processi ng unit 25 The o tion will .be descrihed bel ow. Assune that
a comon ke;/% Iluasne#i?sﬁs ﬁ%neﬁcléxﬁgﬁj}ieyan%ciaprﬁerln;?r cjccetsosﬁt%’ge units 111 and 113 is

di stributed y/ ¥ﬁﬂ§ﬁ : ke i i i netf hod, e.g., a key
di stributi or#dr?elt%htgd%gjase o%% ?g%:l\glellc% YFS]:IICJ% i%‘lIor lséa%l(;{:l asahara, "G pher

and Secur i t Win31akolq ds199%he & madihld i 1k8% CdiiEio s XamIEgi ni chi | keno
& Kenji 5 Koyanmm, "Theory of Modern Cipher”,” The institute of Electronics,

| nformati on At iGAMBHIGAE ARG M nrli HB B JQIxealstM' rgyeagenent data
base. Note that a cipher systemw || be described later. As in the above
enbodi ent , driwdserindpu® unidgel @ta, decreasing or interpolating

its chromaticity, saturation, and lightness levels; and

so on in accordance with the quality information by

digital signal processing using a DSP, selector

switches, and the like. The quality information is

10 also input to the accounting device 103.

The accounting device 103 reads out the unit
charge and the accumulated amount respectively from the
accounting data base 104 and the accumulated amount
storage device 102, calculates a new accumulated amount

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 quality 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



10 and the quality information I/O unit 110 of the reception unit 120
issue an information request and a quality request of an imge to be
transmtted of a wuser, and the quality information collection unit 108
stores the requested quality. Thereafter, these 15 requests are enci phered
by the conmmon key cipher processing unit 113. The enci phered information
is output via the comunication int¥face 107 and the transnission |ine
106, and is then deci phered by the comon key ci pher processing unit 111
via the 20 conmunication interface 105 of the transm ssion unit 100. The

deci phered information request and quality request are supplied to the
i mage qualityicgntrol #nit 104, At the sane tine, the accounting device

o 0 Prcedt Ry dde mearuzashvauals shbisdi nent . | nput

103 perforns AcCCco i _ _ ) :
cbove. cmvoa TR SRS ABAG BT e hmetdcapasner o ocessi
oy cipher proieett Rein g VAR e SO (U0 4R TG 106, the
deci pher ed | rmge i or o oRr ‘B8 LUSr B el e edt RETh e above
enbodi réent . pHYeEdrimTE miRRs Wuald tyNide %irgg,%s_urqg 1R OREIAL I Qe tine of the
common key ci pher processing unit 111, an
quality information collection unit 108 and the quality
information I/O 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 quality 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



10 supplies the neasured tinme to the accounting unit 103 via the inmage
quality control unit 104, thus perform ng accounting processing for the
enci phered information. In this case, the unit charge per unit tinme for
the enciphered information is set in the accounting data 15 base 102, and
t he enci pher processing tine neasured by the tine neasuring unit 112 is
set as the number of pieces of quaPi’ty information in the accounting
device 103. Also, the decipher processing tine may be neasured, and the
accounting processing may be 20 performed in correspondence with the
measured tinme. The protocols on the receiving and transmtting sides wll

be expl ai ned bel ow with reference t.o Fi 6. In Fig., 36, the_r i ving
si de issues %éjvfé‘cier BRAL PRI ?& ugsltSttrgbtu%elopr DR&M tdt’ 3 g s \%I(ég an

i Ng~si‘de

account i ng. el £ A o GALAd K AN RN 1B kAQLo AR, 11204CTLS 8N | Tage

gquality at the sane ti transmtting e transfers data, as

| ndi cated by AbnfAld OWchHier and SBEUSEGYI BAORLAS (296ives ot he data. At
this time, as described i'n the above enbddi nents, an accounting operation

is executed.pulE d 66R) Hithhet 49 stemeNdnidibhanikens @Nkeaai nation request
when it wants to termnate reception of data, as indicated by an arrow
1103. THe aqesrHMd,Ng TWRMEIGE odn Mode rir @iphietrt"i, NG hes e thigrtienatfes t he
accounting operation in accordance wth this term nation request. Then,
the transm tRiexfronics, 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/O unit 109
10 and the quality information I/O 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
15 requests are enciphered by the common key cipher
processing unit 113. The enciphered information is
output via the communication interface 107 and the
transﬁission line 106, and is then deciphered by the
common key cipher processing unit 111 via the
20 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
25 " embodiment.

Input image data is processed by the image quality

control unit 104 as in the above embodiment, and is




10 side termnates transm ssion in accordance with a transm ssion
termnation request 1104. The accounting device on the transmtting side
notifies the receiving side of the charge, as indicated by an arrow 1105.
When data are transferred bidirectionally, simlar 15 accounting processing
is perfornmed as the transmtting _3@@ receiving sides replace each other.
As for transm ssion/reception bet n other users and information
providers, simlar operations and accounting processing are perforned. 20
As descri bed above, accounting processing can be performed in various

net wor ks. As descri bed above, according to the above enbodinents,

appr opr i at e Ac¢AHALLAILYT PRESSbARGS ARePec i PREEOPEBEeERIAGr LASPONdENCE Wi th
t he qualityeggggﬁQZS ingge providgd t%pactger. ? 100 Since the user can

sel ect his 9&1herTHeSEﬁeQ§h€Bga iAHgbi tMfoamh@ibn appaepiphteedcbpunting

system can be realized. Since information is enciphered, the security of
5 accounti nghbhfghmBhi RByCanpherppobeeseingandithel3agdeuthieng i nf or mati on

can be protected frombreaches of security such as forging or disguising.
Furt her nor ecowhenitheiohphetepfaces3DAg theetrensmeasdeadliagptBpriate
accounting processing can be 10 performed in correspondence with the
recept on t end the cofiopmacRsaon 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 proceséing 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 thé transmitting side via an

accounting device, as indicated by an arrow 1101, and

requests an image quality at the same time. The



Many wi dely different enbodi nents of the present invention may be
constructed w thout departing fromthe spirit and scope of the present
invention. It should 15 be understood that the present invention is not
limted to the specific enbodinents described in the specification,

except as defined in the appended claims. - 101 - WHAT IS CLAIMED IS 1.
An image transmi ssion apparatus comdfising: (a) image transm ssion
destination designation neans for designating an arbitrary imge reception
apparatus as a transm ssion destination of an inage, and requesting an

i mage provider to transmt the image to the designated apparatus; (b)

i mage transm ssi on neans foy trans ttlﬁ% the i mRge reception

i t.h
appar at us deiYHRRed 7 & T REGE S PafSites A nl g&??%ﬁ? %H &ési gnat i on
means;  and 4%2 AU NG TRANS fc [ RET ALANGAGG0UAl RG qBgcessing for

a person who ESI gnat €s ransm SSI O estination o I mage or a

user who recei Vs & g nd ”%%ede%fc#%eep&%rac 4s 8668 dpaliferlca] mah fur t her

conpri si ng C|pher means for performng at |east one of enciphérnent and

di gi tal S'EﬂggégihéngtJB%fégﬂyﬂnyé Qrec@le t rRRSFbbedingd. shBel MRGE
transm ssion system conpri si ng:

5 sends a transmission termination request when it wants

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.



(a) image transm ssion destination designation
arbitrary inmage reception

i nformati on,
i nformati on

for transmtting the

means for designating an
apparatus as a transm ssion destination of
and requesting an imge provider to transmt the inage

i mage

to the designated appratus; 102 (b) inage transm ssion neans

desi gnati on neans;

i mge i nforaat®d@n-to the inmage recepti on apparatus
desi gnated by said inage transm ssion destination

and

(c) accounting nmeans for perform ng accounting processing for a person who

designates the transm ssion
who receives the inmage information

further conprisisinae pter yEmsdrosgadotiisPratheedasifed gmage
enci phernent and digital signature for the information to be H{ansnitted.

10

15

quality, a fair, appropriate accounting system can Dbe
realized.

Since information is enciphered, the security of
accounting information can be protected, and the
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
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
be understood that the present invention is not limited
to the specific embodiments described in the
specification, except as defined in the appended

claims.

destination of the image information or a user
4. A systemaccording to claim3



- 101 -

WHAT IS CLAIMED IS:
1. An image transmission apparatus comprising:

(a) 1image transmission destination designation
means for designating an arbitrary image reception
apparatus as a transmission destination of an image,
and requesting an image provider to transmit the image
to the designated 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 performing accounting
processing for a person who designates the transmission
destination of the image or a user who receives the

image.

2. An apparatus according to claim ] further
comprising cipher means for performing at least one of
encipherment and digital signature for the information

to be transmitted.

3. An image transmission system comprising:

(a) image transmission destination designation
means for designating an arbitrary image reception
apparatus as a transmission destination of image
information, and requesting an image provider to
transmit the image information to the designated

appratus;



- 102 -

(b) image transmission means for transmitting the
image information to the image reception apparatus
designated by said image transmission destination
designation means; and

(c) accounting means for performing accounting
processing for a person who designates the transmission
‘destination of the image information or a user who

receives the image 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.




