; | JKLMNOPe3e: : ~~dj 6DThF 1 6 J Ul 2002 10 still inmage data, audi o data,
comput er data, and the |ike, and an inmage transm ssion apparatus, an inmage
transm ssion system and a communi cation apparatus-used |nfornat|op5|mlqﬂuz
mul ti medi a network systemfor transmtting informati on such as dynamc

| mage data, therefor. Related Background1 Art ¢t | 15 In recent years,

so-called information service | mage Transmni ssion Apparatus, |nmage
Transn153|o and Commruni cati on Appar at us BACKGROUND OF THE

| NVENTI ON F mm W’lnvent ion The present invention relates to providing
I ndustries are | ong W|th the use of optical fiber networks in

t runk commruni cat'Pee netmorks eg% \QfﬁéUE systens, practical
use of satellite conmmuni catlons sSp reaf"ﬁ’f l(;eocéaﬁ\ ea net'wor ks, and the 20

i ke. The | I"ﬂ mm"mm"mgr Vi C@my gu@}ghgﬁigg%hdgyg@ého%ng| nds of

I nformation ove- nmen |oned communi catTon networks, and charge

users in correspppsence W th thedmeifidstRa Agdrdmuy 25 |nfornat|on I n
such information service industries, it is inportant to appropriately

charge or ask an account for the provided information. v t ~s 2 _161J
U L 2002 However, the conventional information service industries use a
nont h-t o- ngnt h ﬂ@ﬁﬂﬂﬂﬂ Tam InyENFaosnt |y of the use frequency as in

the cable television systemor the satellite broadcast system or 5 an

account i ng syst &hefldr ofobine dgpvenitionhe use

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 networks in trunk communication networks, spread

( of cable television systems, practical use of satellite
communications, spread of local area networks, and the

20 like.

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

25 information. In such information service industries,
it is important to appropriately charge or ask an

account for the provided information.



frequency (or use tine) independently of the kind or quality of

i nformati on. SUMVARY OF THE | NVENTI ON 10 The present invention has been
made i n consideration of the above-nentioned problens, and has as its first
object to perform accounting processing in consideration of the ki hd HAhd002
quality of information provided. 15 It is the second object of the present
invention to prevent an illicit act against information
transmtted/received in an i nage transm ssion system According to an
enbodi nent of the present invention, an inage transm ssion apparatus which

20 processes hi er afghietald, Y tpC edaden¥a8fal N AEERIE®RonC QBRYHERS accounting
means for perform ng accounting processing in correspondence with a

resol ution of jndRsdtiaes o amiondh-técaonthngctauatehgesyetbadi ment of the
present 25 invention, an inmage transm ssion apparatus which processes

hi er ar chi cal | i nelepetdentiggefi ther skl drequenpyi aesiacthentabdeneans for
perform ng accounti ng 16J UI 2002 - 3 processing in correspondence
wi th a resol utiedevifsione siysges ionf wheatsiadelldtnd bllendeastosggéempans f or
storing a charge of the inmage information cal cul ated by the accounting
means. 55Accomdi mgcoungiingl sasdene fognigodintdng, oadyi fhgeuseansni ssi on
appar atus whi ch processes hierarchically encoded i nage information,

conpri ses accéReduegcied®s Mse Fdmedr Andgrendentlyngipitbeekdndgorn
correspondence wi_ith a resolution and a volune of the inmage 10 information.
According to S tIhGEhdPtOTBEFIPEnt, an i mage transni ssion apparat us

whi ch processes hierarchically encoded i mage i nformati on, conprises
accounting nmeans for perform ng accounting processing in correspondence 15

with a resolu%ﬁﬂ&m%& b@eTh@pqﬁd b&ationz i nfornmation vol une measuring
means for neasurrng—a—vofUﬂE—Ufjﬁﬁg;rﬂage i nformation, and charge storage
means be storing 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



a charge of the imge information cal culated by the accounting neans. 20

According to still another enbodi nent, the apparatus conprises paynent
means. for paying a charge of the image information at predeterm ned gt | 007
intervals. According to still another:fnbodinent, an image 25 transm SsSion
appar at us whi ch processes hierarchically encoded i mage i nformati on,

conpri ses accounting neans for perform ng accounting processing in
correspondence 16J!'1L 2002 - 4 with aresolution of the inmge
i nformation, charge storage nmeans for storing a charge of the inmage

[t or mat] on oL eALebY ol 18 AEBUALLIGL TRERS, 0 2DASRRKIROL MBS O

payi ng the charge o ornmation at pré rm ne

| nterval s ASGRHNG el Rtk bnanahheEnathadb BRkge | REaRECRUET kRO IRENS | S

arranged at the transmiter side. Accordfng to still another enbodi hent,

the 4 account igngHaRAAS oirS tAL' 2RAEH 2hebbRateshi ¥81ciideed 18y A6REr ding to
still another enbodinent, the acCounting neans are arranged at both the

transmtter apdcoaaeivng’ mekdas. According to still another enbodinment, an
apparatus conprises inage destination designation neans 15 for designating
an arbitmsary i mageAceogedingn tappaidlluanashardesbodbinent, odAnaimagage and
requesting an inage provider to transmt the imge, inmage transm ssion
means for trans@Enshisgivhe appagatus whéchnpgecessept hbarapphicalty
designated by the imge destination 20 designati on neans, and accounting
means for perfeocoded doegentnfgrpatdiossi agmpuisasugsecowntingsingansed t he
destination of the inage or a user who received the imge. According to
still anot her fe@pgrkeRmMinghaceouaspRgaPYeCcCesfbRgsts CPFReFPARARRCE or

performng at | _ _
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 accounting 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



| east one of enciphernment or digital signature of the information to be
transmtted. 1 6 JU 2002 - 5 According to an enbodi nent of the present
i nvention, an inmage transm ssion system whi ch processes hierarchi ddl Uyl 2002
encoded i mage informati on, conprises a transm ssion apparatus, which

conpri ses accounting 5 means for perfo¥ning accounting processing in
correspondence with a resolution and a volune of the image information,

i nformati on vol ume measuring neans for measuring the volune of the inage

i nformation, and t charge storage neans for storing the charge of the 10

I mage |nfornat|on cal cul ated by the accounting neans, and a reception

appar at us, whi"d#icBnpEse Etﬁgynﬁﬁttﬁ@aﬁgaHSriBé?Fﬂ@t%ﬂ%'cﬁaﬁﬁgeof t he i mage

i nformati on at gredetern1ne

_ d.t ntervaﬁﬁ Accord#sg t 0_anot her
enbodi ment, aSEORASRI PEPPSN DS g%ﬁﬁ?ﬁ?u? PEACr 8EefUEsBRYE via a network,
conpri ses dEtQQE QﬁggﬁgﬂscEQEuggkgﬁtFggtﬁetEQEEuSForﬁéﬁeg% thg,get work, and

desi gnati on néans natin nsm SSron the ata in

cor r espondencg YL ! hgaflet 86 Oga%apulchﬁgagw eU5ECEhL OflngBaNS .

According to anot esrgnati on mean deS|gnates t he

transni sgi on &aﬁee;e-;nau:@oa E'EaB§gH§%la%\ih§amt5!ﬁla Yheebbg1 86t work. According
to still another enbodinent, the transm ssion format 1s a layer in

hi erarchical 25 enﬁ@ébﬂalng tols§1ianho%Qe2 emBod Sh8k€, t BReabove- ment i oned

enbodi nent has the above
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.



techni cal neans, charges of inmages can be calculated in units of

resol utions. According to another enbodi nent, since the 5 accounting
processing is perforned in correspondence with the resolution and th?”?ﬂﬁ?
the image i nformati on, charges of imges can be calculated in units o
resolutions, and can al so be deternined n consideration of the information
vol ume. 10 According to still another enbodi nent, since the paynent neans
for paying a charge at the predetermned tine intervals is arranged,
accounts can be settled at the predetermined tine intervals by cal cul ating

an accunul ated charge. 15 According to still another enbodi nent, the
accounting pr ocessi’%@?%"@e t&ﬁb%@@"i%’f‘% Pds FORIBREESHT h t he

hi erarchi cal encodi.ng techni.gue. It is the third %b'ec ,oh t he present
i nvention to 2058t f&dﬁﬁﬁ%&rﬁf‘&gﬁfﬁiﬁg’j‘ e 5&‘66’ dBRCESREER t he
traffic of a.tgingp l.i ne t.o _prevent an_i.llicit act against

i , I
infornation.transnlfiég%ﬁ& eﬁﬂ§§a%%_éﬁﬁgﬁpd@%PF§ﬁ§&P§si88m§§%58 _aAccording
0,20, emodt Mitarindd g S3ENathd ANITHRondl HRIBCLEARITRES! 01 System

or transmitting hierarchically encdded i nmage n#ornatlon, conpri ses

sel ecti ors Meanfediy 8 Yeldddm dg e ndhg phobedsinly 2002 image to be
transmtted in correspondence with a traffi¢ of a tranSmssion |line for
transmtting tdearddsporaeiceahditneRC edad1uraes antoaNebilane 8#dtaacounting
processi ng nmeans for perform ng accounting 5 processing of the inage
information tdnlgyd HaETnatadn, N IHFOraRRABHCMOL uie! RebBark agemesakect ed by
the sel ection neans. According to another enbodi nent, an inmage transm ssion
sKsten1mhicr|tﬂannmdasmﬁimggahbnboﬂmmu of, the dmiagk iafbraaziohi cahby
ehcoded to have different resolutions in units of |ayers, between a
transm ssi on thangsalstoragse meenst for sdoringl theomprrgesod tbeepti on
termnal, which comprises traffic _checking means for checking a traffic of
a transii%si olmagse inFormatiogn saloylagedhdyhitbeaperrratipgenesnsd i nage

and a reception apparatus, which comprises payment

o}

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 wvia the network.
According to still another embodiment, the
transmission format is a layer in hierarchical

25 encoding.



i nformation, and resolution selection neans for selecting a resolution of
an image to be transmtted in correspondence wth the checking result of
the traffic checking neans, and a transm ssion term nal which 20 COTELhﬁ%ﬁ
accounting processing nmeans fox perform ng accounting processing of 02
image information to be transmtted Tnﬁcbrrespondence with the resolution
sel ected by the resolution selection neans, and charge storage neans for
storing a charge of the inage 25 information. According to still another
enbodi ment, an inmage transm ssion system whi ch processes hierarchically 1

6 J UL 2002 8 oded i i nf ion, i ffi hecki
means for cheEanS dgthﬂ#ﬂg._ Ii%%ﬁ%gﬂgﬁﬂég %%%BbhigigﬁB%Fa%@ﬁ???&ﬁén?he
hi erarchi cal | Yy ee&cqq_(dj:teaq Hgs%q] i rgh%rl?;et% gﬁb éth%%(&lsut&a n é’ ehg&%hggtgﬁa[}_ﬁef or

selecting a 5 reso I'on Of dn 1A ansm I'n"correspondence

with the checlﬂrﬁg_fg W'ﬁ%%lé‘%ﬁ af fi c checki ng neans, accounting

processi ng neans for pe rmng accounting processing of the inage

information to be t{ansMidedd ArdtHeS RAMAGRAW, t BihGet Reer esol ution
sel ected by the resolution’sel ection neans, and charge storage neans for

storing & charg@dintihyy ipRER Iy B igekfodaear dinNgoreeSpondeaaat her
enbodi nent, an i nmage transm ssi on system which processes hierarchically 15
encoded i nage widflortdig ir@solaaion el tvcdfuliec oEhatblel digageans for checking a
traffic of a transmssion line for transmtting the hierarchically encoded
i mage i nf or matirdfgrmagsiginyt iadargEseci dnagesnsanobes gadculaged desol ution of
an image to be transmtted in 20 correspondence wth the checking result of
E£etrﬂfh:cmmmﬁyﬁm%mhmﬁmﬁmﬁmhQ%hﬁﬁmﬂﬁdﬁwwmnﬁkﬂbr

asuring an information volune of the transmtted i nage, accounting
processi ng mednFiglenadrirsy @t Fhec dafanmagigro@@ddmey i n corr espondence

with the 25 resol ution sel ected by .the resolution gnd the infornation
vol ume o0 the i magdSHIGHRG 1th St e another] egbpddmentgosincg the

' d, d ch f i h f the i
i or mat 1 on AEEIIT S0 8 L BOVa B AR e OEaRTsR grodn | mage
to be t it I g [ | fLi f
L anem sai on 1T SR AN GRYRMUEE" Rebaltlch iR Wlkbhiallh B

The facts et e e ' 10 °
appropri ate acfssitd1Rgdd QIERS%d1d cannot be attained by
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



a single accounting system and a technique for changing the accounting
systemin correspondence with the quality of an inage is indispensable, the
present invention has as its object to provide such technique. 15 rhallL 2802
recepti on apparatuses may reproduce i nmages of different qualities, and

i nformati on beyond the reproduction'pg?Fbrnance of the reproduction
apparatus nmay not be delivered to an intended user. Al so, a user may not
want excessive information. In such cases, an 20 accounting system
corresponding to a desired quality of an inmage to be transmitted is
required. Note that the qualit n, i mage_neans.t he nupper_ of franes per
unit time, thé™RdFo&P §F grﬁgﬁéiggegannﬁgﬁfegﬂﬁn?ﬁﬁcﬁuﬂb ¥ 3f resol ving
powers of a d i.C .rang h ticit j nd

oht ness | everarsiondtens Shanpiiedioh "LEAR L6L brafBht bR RGN o |,

s, ther ef or ey a0,00heeL1 91 LHEoRLESERAGLYRELEALCL Gnpr A e a

conmmuni cati on apparatus ant a conmuni cation system whi ch can perform

accounting praeesdhRdngNpeOEESSPR dﬁ@&ﬁs“&é?_b@ﬁf&ﬁﬁiﬁ%Ya@Eo@ﬂtﬁnQ”ng to
be provided to a user. According To an enbodi nrent of the present 1nvention,

an appar &t Uus gedResseagt bENEALSSh@Ge NEARSTMEtibh A0S Nbét tAgnsmi ota@t i on
i ncluding an i mage, and accounti ng neans for charging a receiver of the 10

i nformation ainageuibsbondeheequatht yhef Laperi salectéacpydting to anot her
enbodi nent of the present invention, a conmunication system which
conmuni cat es isedgetinhomganhson via a network, conprises a receiver of the
i mage information, which conprises designation 15 nmeans for designating an
i mage quality of iAsgerdangr bat Apatherpembedénent, andimageansnitter, which
conprises accounting neans for transmitting i mage ' information
cor r espondi ng tE¥@eRa sSpAaBeSYaRLt YhieR| fRaneBiby {RageetforraticoR, and
perform.ng 20 accountin ?rocessing in correspondence with the designated
i mage q&QIityWhAEEoFHiHSe BreRtcabhby ecREBARR nERt have ydiffeEerhar ged an
amount for the quality of .an inpmge go be provjded to himor her.. 25 Al so,
the user can §?g8§Ptf§85qﬁ8IFnggf° Nt P¥RGE betieen o' Eransmissison
terminal and a reception terminal, comprises a
reception terminal, which comprises traffic checking
means for checking a traffic of a transmission 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 resolution 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



to be received by hinself or herself. ~S ~a ~ zo0z - 11 |In addition,
information for selecting an image to be transmtted and its quality is
.ci phered, and is deciphered at the receiver side so as to prevent 2 BURAT 2007
from di sgui sing hinself or herself as another user or 5 information from
being altered, thus guaranteeing seeuity of information associated with
accounting. Furthernore, by neasuring the processing tinme required for

ci phering and deci phering, the accounting processing can be performed in
correspondence with the 10 tinme required for reception. Qher objects and
features of the present invention will becone apparent fromthe foll ow ng
speci fi cat i onepnddedeinagenpafgrnygtienn eosprieesr traffio chrehirg

enbodi ment of the present invention, a conmunication apparatus conprises
neans for desM§ABEi fOT achaGking 2 hterEfER| @l a cheaerigmten B s for
receiving the designated | ayer of the encoded data. According to still
anot her enbodtRBREMSELIAG BhReskherarchheably eneefedint®28% on appar at us

conprises neans for receiving jnformati pn of designating a Jayer in

e oh o RebtmatioRn thto  LERATTeL el ol SRe St St ddPlng T

encoded data rel aigg.wi th.said,i nfgrga_tggntr?rﬁglg{g%gg ]t_rg_ anot her enbodi ment
0

of the p esent STRVER ?%n?faa%oﬁ%% Tcation he conprrsing the steps of

e esel . Py nog :n9 R data.
and 7 anam PR CRECRIGTEY CHPER] AR GnediElho PeRhEL B R o o
i nformation. chdcRidflmede 'aéé@un@ﬁ%%fgcm R4S Grod HE DRAW NGS

Fig. 1 is a functional block di agram show ng an accounting unit according

to the first pgabediiEAy AEcOHRRLPHESEROCESYERG | OF, tik Jimagé S a bl ock di agram
showi ng the arrangenent 20 of an accounting processing unit in the

accounti ng unihféfmabeohi tsStbenbpansmittedi On Sosheswordeates geitlabl e used
by the accounting unit of the first enbodinent; Fig. 4 is a block di agram
show nglOhe athangesehttfénofebected cdunt the peschstsion smldéctioran
accounting unit according to the second enbodi nent of the present
i nventi on; megngl@nd ~cparge 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



- 12 Fig. 5is a block diagramshow ng anot her arrangenent of the
accounting processing unit in the accounting unit of the second enbodi nent;
Figs.. 6A and 6B show accumnul ated charge tables 5 used by an acco?gajng uni t
according to the third enbodi nent of the present invention; Figs!’ ALIBE 7B
are bl ock diagrans show ng the arrangenents of accounting processing units
I n accounting units of the third enbodinent; 10 Fig. 8 is a block di agram
showi ng the overall arrangenent of an image transm ssion system accordi ng
to the fourth enbodi nent of the present invention; Fig. 9 is a chart
show ng the operation sequence of the imge transm ssion system of the
fourth 15 enbddiansmittedg. and rbazagpl stkragagmeanshfarngtenéngvar al
arrangenent of an inmage transm ssion system according to the fifth

embodi nent of agEggr €feithe; Apagei dpformgtion-is a chart showing the
operation sequence 20 of .the imge transm ssign systemof the_fifth

enmbodi nent; Fig. 12GCETHiREoER H%ﬁg?gﬁV§hﬁﬂPﬂaiWﬁétovEPQIFeﬁP}Hﬁbgﬁent of

an image trans 'ssi%% ) s%gnkacgordggg %gdthe gixth engodinegt of the
present invenfoi® "¢ OUPE 2682°T f _FF@. ¢5 18 § 553F9_§ﬂ8ﬂfﬁg t he
operat o SCUERE 186 \ISSkIRIR LARCLERLRTBIBHONAL (R |
gﬁg?{d}gg Lgp%gﬁﬁﬁﬁ%%ﬁﬁghggggghgfﬁénoBetBSlBﬁié%E& i AVEBEE8RpoRkEncd® 1S 2
with the set resolution.
Furthermore, paying 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
invention 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. In such cases, an
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.



sequence in the systemof the seventh enbodiment; Fig. 16 is a diagram

shgmﬁng an exanplg of the 10 concept of a nultimedia network systenigdULzmz

which the present invention is applied; Fig. 17 is a chart for explaining

t he accounting sequence in a systemaccording to the eighth enbodi nent of

the present invention; 15 Fig. 18 showkOthe general format of _

hi erarchically 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 exanpl e ofFa chgage tabLF uieg'gérggfshomﬁng
counting unit of e, first enpodi ment; Fig. is a bloc [ _

?ﬁe det ai Iged ar r angefreht- o?h?ﬂgp%%'oﬁﬂ i9RP e tohfthenPrgsent enbodi nent; 25

Fig. 22 is af i | ock di agram showi ng an accounting unit according
togt he second & % ?@ltg%fp’f%‘él%ge%&ﬂm‘?‘mﬂé%‘id’&ﬁ aPPPr@tJ‘Eiafﬂdif - 14
Fig. 23 is a b ' S 1 g the detaile rangenent o e
acgounti ng uniét: ob Igjffggésjg%%n%;%ﬁ "g’di'ﬂ}é"rﬁq? %"g&e’%f’f"h ?’414%3/ ega{rgl ?ﬁe
of accunmul at edy S &dieyd t bl fg%?% unting unit accordin

third enbodi mcstilt of t%gg pr escge?ﬁ i ertrﬁ%rgdr%%éi g. %?%ua %o K @agram
showi ng tdhe arimgenBNtbdfpfididdalo RAsHAf. an i mage transm ssion system

according to the fourth enbodi ment of the present 10 invention; Fig. 26 is
a chart for expl ai mogptdingpsy aln @mpdd et BISHd PrePedti On syst em of

t he fourth enbodi nent;
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.



Fig. 27 is a block diagram show ng the arrangenent of principal part of an
i mage transm ssion system 15 according to the fifth enbodi nent of the
present invention; Fig. 28 is a chart for explaining the operaifgp Qéwﬁhe
i mge transm ssion systemof the fifth enbodinent; Fig. 29 is a H

di agram show ng the arrangenent 20 of principal part of an inage

transm ssion system according to thelsi xth enbodi rent of the present
invention; Fig. 30 is a chart for explaining the operation of the inmge

transm ssion sySt9H195d§@f0§iX%H¥ﬁ£mggigﬁn%ér2§e£%§ti§& éﬁ %m%é%f odi agram

showi ng the first enbodinment’o preséent 1T nventi on, 2002 -

is Fig. 32hs frihsmishon mdt%gﬂ%%gfigncgﬁ&@&i ng.§daja base shown

in Fig. 31; Fig. 33is aviews stora ornmat of an accunul at ed

amount st of agec 4eNEREa SBOVENE Nebbdiveli sPakl & a?% tg 1&%%9{3@‘ §hoyi ng the

arrangenment of the accounting device shown in Fi IS a bl ock

di agr am show Agn t fies §ELONGG DAgh TE NG %ef-i@lf’r%e@ﬁo{}@gf'nﬁé@?;%?nd Fig. 36

is a sequence chart showi ng the operation 10 of the system DETAILED

DESCRI 8T1 ON £kt diifra PRETERRGR FABY MM Jhec il € gid £4h €80064 ment s of an
i mge transm ssion system according to the present inventionwll be 15

descri bed besewumdty 6£fitesatLon Nes SECOMPED Vb 1h BB S¥bRFEing N the
enbodi ments to be described hereinafter, the present invention is applied

to an accounti ng Ewmthewmate cay ohsasier indiSttie oo cds s img etite
corr espondence .
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.

According to another embodiment of the present
invention, a communication apparatus comprises means
for designating a layer in hierarchical encoded data,
and means for receiving the designated layer of the
encoded data.

According to still another embodiment of the
present invention, a communication apparatus comprises
means for receiving information of designating a layer
in hierarchical encoded data and means for
transmitting the hierarchical encoded data related
with said information.

According to another embodiment of the present
invention, a communication method comprising the steps
of receiving information of designating a layer in
hierarchical encoded data, and transmitting the

hierarchical encoded data related with said

information.



20 with the resolution (layer) to cope wth hierarchical encoding in an
i mage transm ssion systemthat transmts hierarchically encoded i mage
information via a transmssion line. In particular, the firqtg ikl ment

will explain 25 an accounting unit used in a charge systemthat sets
uniformcharges in units of |ayers (rﬁsolutions) of information. 16JU
L 2002 - is The second enbodi ment “wii-P expl ain an accounting unit used in

a charge systemthat takes into consideration the information volune as
well as the layers (resolutions) of information. 5 The third enbodi nment

wi || explain an accounting unit used when accounts are settled at
predetermned tine intervals in the first and second enbodi nents. The

fourt it®enbodBREEF DESCRERDIQN OB THE ODRERINGS t he i mage provi der side has
one of the accounting units 10 described in the first to third enbodi nents.
The fifth enbodi by . wt|is expfunationatcb ek edhaghami shgeingcanver side
has one of the accounting units described in the first to third ,
enbodi nent s. agERURTIREG WibbdRAEPFAIRY | texPhrai it LBPoAEPers 25 both the

i mge provider and receiver sides have correspondi ng ones of the accounting
units describRY PFeEPRT{1P€eNtHORhird enmbodi ments. The seventh enbodi nent
w il explain a case wherein th ccountin nits described in the first to
Sixth 20 enbodi meiS- af ¢* &bl PLACK LOHHEN | TAPYENS BRevBEFCRYEFBREN s
conne&%fd tQaf Igcal areﬁ.netmork. The ei%h%h.g odimsnt'u '&I EXﬁE@in a
case wher ei n°t 2" atCTURTTHES T YECTRET i BRY" i 17t K ¢ FrePUb s edxt

enbodi nent s ﬁeﬂquﬂggttgmgggm&ilg?ti ons between

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 an accounting processing unit in an accounting unit
according to the second embodiment of the present

invention;



25 equi pnents connected to a wide area network. The ninth enbodi nent wll
explain a case wherein a cipher unit is conbined with one of the actéwutinpm
16J UL 2002 - m units described in the fourth to eighth enbodi nents so
as to protect information from being é?pped or altered, and to performfair
accounting processing. The first enbodifment of an inmge transm ssion 5
system according to the present invention will be described bel ow with
reference to the acconpanying drawings. In this enbodi mnent, the present
invention is applied to realize an accounting unit used in a charge 10

systemthat sets c%gy.e% Eg %p%&%ggoaggﬁgﬁmwghgw%gga%géEgg%ive resol utions

(layers) in units I ' magés to cope I'efarc oding in an inage

transm ssion %M%%Eﬁk&@ﬁnf%&ﬂ%ﬁ%tEEBSu?E@é?{E?BE%EEXn Qﬁﬁﬁ%dihnﬁﬂ

information via a transm ssion |ine. rera I cal enco%ing\MII

be briefly degeiddedibe @titHoe dhehiseabn@NeRBbAdmkatknown as an encoding
nmet hod whi ch can efficiently cope with i mage processing apparatuses with

different resol uti gngsupen 'ananNe8dsRew BBEAmLNACEABERARgeaBEDLESSUI tabl e
for 20 retrieving desired inmages froman inage data base. In the follow ng

descri ptison, asesdigean HrgSunitdhgr angll ¥ceopaeagnts tha emeral | inage is
encoded, and subsequently, difference information used for enlarging the
reduced i nage embodimenits ofntheegpredbnis iavensibh; scal abl e encodi ng usi ng
different resolutions can be realized to sone extent. For exanple, a

reduced i mage wit hFigsnmal/A aodb@B efrepbierk diaggams| she@dng- the nmay be

di spl ayed on a nonitor, and a detail ed inage
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;



with a | arge nunber of pixels using full information may be printed.1§i {2007
18 shows the general format of hierarchically 5 encoded data. Referri gﬁﬂJ
Fig. 18, a field "head of imge" includes a header indicating the beginning
of a piece of imge information as a ngle. A field "header of frame 1"
includes a bit pattern indicating the “bedinning of frane 1, and a field
"frame 1" includes 10 information of |ayer 1 obtained by encoding an inage
obt ai ned by reducing an original inage to the snallest size. Afield

"header of frame 2" includes a bit pattern indicating the beginning of

frame 2, and a fi el "fr , 15 2" includes information,af | ayer 2 as
fig (T S St B Plsd R Y on) BRiuchcl

di fference i nformatj oh ges an | reases its

resolution. Siml Y. i ead " ncl. S a bit pattern
i ndi cating the eglgénnii'%%g%f@%érjnasrre n, ecglngyasf{fﬁfgltge" rl?rirzls‘i:l n" includes
information ofggy@imdh@s difference information that enlarges an i mage of

| ayer n-1 or increases its resolution. As a typical encoding nethod, a JPEG

hi erarchi cal encodimgy Metyogks i ik Aadrdm hewiRgGthll @dtgdeefer 25 to
| SO'I EC 10918-1, 10918 or ITU-T T.81, T.83. Such encoding techniques are

popul ar | y5 usetha twérknddddmilirly 3 Wk .sevehth &mbodidedt oflheFig. 1 is a
functional bl ock diagram show ng the arrangenent of an accounting unit of
this enbodi mrerngredReierinventiod;i g. 1, an i mage transm ssion system 110 of
thi s enbodi ment conprises an accounting unit 100, 5 which includes an
accounting processiFigunii ila wihagtt fiietc leep lad niimgg eher agsoussiiog r equest
of a user transmtted/received in the image transm ssion system and

acqui res accolRRIYRPGH N ehe FYSHeaamaf dther sg¥emtint embpddmende’i fies t he
siorage unit 102 of_such 10 information. The storage unit 102 stores charge
i nformation and us& ¥%f orhels oh Hegran showled A8 ByFamRdeaofofhE ng

10 concept of a multimedia network system to which the
present invention is applied;

Fig. 17 is a chart for explaining the accounting
sequence in a system according to the eighth embodiment
of the present invention;

15 Fig. 18 shows the general format of hierarchically
encoded data;

Fig. 19 is a functional block diagram showing an
accounting unit according to the first embodiment of
the present invention;

20 Fig. 20 shows an example of a charge table used by
the accounting unit of the first embodiment:;

Fig. 21 is a block diagram showing the detailed
arrangement of the accounting unit of the first
embodiment;

25 Fig. 22 is a functional block diagram showing an
accounting unit according to the second embodiment of

the present invention;



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, rédbUUbﬂmz
printers, nmonitors, and the like, which are connected to the network via
lines or by radio. Fig. 3 shows an gx§gpLe of a charge table stored * in
the storage unit 102. In the charge table shown in 20 Fig. 3, for exanple,
information Info 1 incurs charge 11 when it is provided at resolution |,
incurs charge 12 when it is provided at resolution 2,.... An operation for
perform ng accounting processing in a charge systemthat sets charges in
units of 25 resol ugkgns,5hy th ngi [ s Lhi ] w il be
|E&9ﬁe2?oﬁF E.BESQH &ngrHH En8hik eéa???&ﬁéﬂ?&&

descri bed bel ow. ow ng description, a ca e exenplified

wherein a usepreQhg@ment 8£Jthe?88coudPingChAlPabs UERE BYcbhe user) _
requests a provider to transmt inmage Info 1 at resolution 3. In the first

operation stepmbbAemaseounti ng processing unit 101 fetches information that
requests 5 to transmt inage Info 1 at resolution 3 by nonitoring nessages
transmtted/ recei vedgkn R2hR bAAQR4Br 8N6W 6R4APLEYSHELNAGEUMETEt¥ANg a
nmessage fromthe image transm ssion system In the second operation step,

t he accoéint i nghafbgpr teb3esngsedi byl8h aeadsntiihgclmaigeadSofdingrowi di ng
image Info 1 at resolution 3 fromthe charge table (Fig. 3) stored in the
storage unit tbe. thairdhembhiligenperft the prepent htnwenbiomi ng processi ng
unit 10l outputs charge 13 to the inmage 15 transm ssion system Fig. 2 is a
bl ock di agram showFig-t Be &Fr @anhémekt ddporae shewingi Boe pproeargeRentini t .

Referring to Fig. 2, a CPU 201 processes input data froman |I/0O
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;



interface 202 and generates commands to an external 20 apparatus in
accordance with a programstored in a ROM 204 or a RAM 203. The I/ b6 JUL 2002
interface 202 is used for exchanging information with the image

transm ssion systemand for inputti rlgllgut_putti ng data to/fromthe storage
unit. 25 The RAM 203 is used as a tenpdrary nmenory of the CPU 201, and
stores a program 7 6 JUL 2d0 - 21 The ROM 204 stores a programto be
executed by the CPU 201. Wen a programis | oaded froma device outside the
accounting unit or the RAM 203 stores a program the ROM 204 may be

o tted. 5 The CPUGQL 1 L2 FMEOLIBNANINGRIEbEnKaAcE s 205. Note

that the storage unit” 102 can be realized By using a storage device such as

a magnetic st JREUMASHL &atd ARl GRlowsl Ana§8 gdeghée, a sem conduct or

el ement, or the like. I0 The second enbodi ment of the present invention
wi Il be described halowag tily ehatnehowinghehac sesragyl Feratb@dvwbEdan | n
this enbodi nent, the present invention is applied to realize an accounting
unit for a chacgaimlf atyst amdumdt steiragehdegdgsepehowni ini Figr n8ti;on vol unme
in correspondence with the respective resolutions (layers) in units of

i mges t@® cope wt Filg.eBdr dis @aldiagram showingndhebtarasgehenthakfge on t he
basis of the unit charge and the information volune of a transmtted i nage
in an 20 i mgethe amawdiing destiee fshowry dmsiiigti Ad:hi erarchi cally encoded
image information via a transmission line. Note that the arrangenment of the
accounting processifig-udx 15 a Plecknd@oFam showing $hResSg§SOPHat 25 shown
in Fig. 1. An operation of the accounting unit of this enbodi nent for
per f orni ng acc%‘ﬁi}ﬁq dhe, prgsenpt invention; and

Fig. 36 is a sequence chart showing the operation

10 of the system.

DETAILED DESCRIPTION QOF 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.



16J UL 2002 - 22 charge systemthat sets charges per unit inforrg;f?qmz
vol unme (unit charges) in correspondence with the respective resol ut y,
and cal cul ates the charge by multiplying the unit charge with the
information volune 5 of a transmitted image will be explained below. In the
foll owi ng description, a case wll Bé]é&éhplified wherein a user (a
termnal used by the user) requests a provider to transmt imge Info 1 at
resolution 3. In the first operation step, the accounting 10 processing
unit of this enbodinent fetches information that requests to transmt inmage
Info 1 at resol uti 3D itori ssages transmtted/r (Y in the

i mage transm ssi onolg’fstsgxqog%nreé"%&dcl%ﬁgﬁa wﬁggls é‘é& rlgma{)hgcf:g’lgg’lglgg

transm ssi on ﬁ%('ﬁ'.tterﬂ o i & Rfa o%g, A & P Sh8R ihig accounting

processing unit reads out unit char as a charge per unit information

vol ume for pr feBéJr@i%zia'ﬁ% |0 ikﬁ&m[%ﬂﬁﬁn“%@ﬁm% hopeihe sghahge table

(Fig. 3) stor In the storage unit. n the third operation step, the

accounting proGRAEY Y AdYd1UEIHY )CD £ e fdtti®n.on vol une of image Info 1
which is being transmtted. In the fourth operation step, upon conpletion

of transrg ssion of ThHeaghind @mbodii@nic &AWl iex@lRLiacass atgodntingt detects
the end of image Info 1 which is being transmtted to User L by the sane
met hod as i n et ivssid oypemmatdcmowsitep are kefktledd a20p2ede2@rmInkdequent |y,
inthe fifth operation step, the accounting processing unit cal culates the
charge on the thas sirgfenyadlis dmartde Firstd ande secandr edbodfieemgsi.on vol une.
5 1n the sixth operation step, the accounting processing unit notifies the
i mage transm ssi on Testfawgh enbagkiment odlldulexpd@inn at Fase Wheregsr ati on
step. In this case, the operations in the fifth and sixth operation steps
nmay be perfor fd diMage HAALORT) side hest@rguatnFhendgeounddsg 8188 in

pl ace of_ t he ove-, i,oned operatiaqns gﬁ an_ arrangenent shown in

Fig. 4 i¥0to eSSk e rfd‘é'sé'ylézloerﬁhélﬁ%?gle"‘\lg% ; mFﬁ'é:Sabove_ syst em t hat
calcul ates the chande Bt AL IR 119 Lig1dli' o BALE° Wt e
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 caée 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



Fig. 4 shows an exanple of the detailed arrangenent of the accounting
processing unit of this enbodinent. A CPU 501 in Fig. 4 processes g?ﬂﬁ}
data froman 1/0 interface 502 and generates conmands to an 20 exﬂ 2002
apparatus in accordance with a programstored in a ROM 504 or a RAM 503.
The /O interface 502 is used for exchdnging i nfformation with a

communi cation partner in the imge transm ssion systemof this enbodi nent,
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 16 JU

@ program i s NBHE 445 P Gevire SBUCEIGT R SLGHIR PRECOATESP PRe RAM
503 stores a program. e FOUS04 Y be. ol Lishs SoI084CPY S91etaqthe ROM

504 exchange ddt aikd measuring 1 ns 'S used’for

nmeasuring the yol une p%frdgormg%aiiqf %%Uncé’lngf ?ﬁ%gggg/?r.ecei ved in the inmge
e.g.,

transm ssi on system -and conpri ses, counfer'. In the arrangenent

shown in Fig. 4, fahe XM erbdiaicdt oF & asnia%@ QrahBfikik8ni s performed
by the CPU 501, and the operation step and the charge cal cul ati on nmet hod

therefor @re siysash ideddia iRV T preecR@Mitieb@4onThe1lebehi ng

operation of the nessage into the accounting unit, charge notification,
accesses to0 thresdritage bdlidw, wdtth Hefdrcneeare rhee accamphaylin® i nterface
502, and the volunme of image information transmitted in the imge

transm ssi on shsaweimgss 20 neasured by the neasuring instrument 506. When
the communication tine is neasured in place of the information vol une, and
the charge is cal clmtdd soenhpdiments (et priesend dnyenfdomedsured tine,

t'he CPU 501 may perform measurenents, and the measuring 25 instrument 506
may be omittedpplied to realize an accounting unit used in a charge

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

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

20 retrieving desired images from an image data base.

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

25 As a result, scalable encoding using different
resolutions can be realized to some extent. For

example, a reduced image with a small number of pixels



The accounting processing unit of this enbodi mrent nay have an arrange Q}
shown in Fig. 5. An /0 1 6 JUL 2002 - 25 interface 701 shown in Ff §.JUb 2007
fetches an inmage request signal transmtted/received in the inmge

transm ssion system reads out a unit_charge fromthe charge table (Fig. 3)
by accessing the storage unit, inpufslﬁhé 5 readout charge to a multiplier
702, and outputs the charge calculated by the nultiplier 702 to the inage
transm ssion system The multiplier 702 cal cul ates the product of the unit
charge of an inmage input fromthe I/Ointerface 10 701 and the information

I d b ' I nst t 703 d h I
volume measur i, DpeRoTERTLACR"S! LATEBh: 10300 QUpLs Ligyalve
103 measures \nenval UEAR! oBEE boTBEPRILODSLRANETLL! BhELERELYGH [N Lhe
i mage 15 transmi ssion s?stenl and cohprrses, €.9d., a counter, timer, or the

like. In the grrapgepgent«shown in Fig. 5 for exanple, a charge calculation
is performed @yQ?Ee EEFtip ler 702, ° and the fetching operation of the

nmessage correspondirfg. 298t 8h8wdSBheSgbABPRL 8¥AaL 8RdnEBAAPENNEA LI Cati on
are made via the /0 interface 701. %he vol ume of image information

transmit sed i anthaetinageal r aRepes8iAg S¥SFeqL i s8peasvielidbyhéle orasuring
instrunment 703. Note that the arrangenent shown in 25 Fig. 5 is used when
t he product ofimBhe"ufhtlollasge heddéheinhdiocathhgonhgobagennsngabfudat ed as
a charge. 1 6 JUL 2002 - 26 The arrangenent that realizes the accounting
processi ng unptieck bffi smegbodnfrenmationoas| anwhellet o AhfseldeSbeaddled above.

For exanple, the multiplier 702
of frame 1" includes a bit pattern indicating the

{
beginning of frame 1, and a field "frame 1" includes
i0 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
increases its resolution.
Similarly, a field "header of frame n" includes a
bit pattern indicating the beginning of frame n, and a
20 field "frame n" includes information of layer n as
difference information that enlarges an image of layer
n-1 or increases its resolution.
As a typical encoding method, a JPEG hierarchical
encoding method is used. As for the JPEG, please refer
25 to ISO/IEC 10918-1, 10918 or ITU-T T.81, T.83. Such
encoding techniques are popularly used in a multimedia

network.



in Fig. 5 may be replaced by an arbitrary conbination 5 of a nultipliﬁ JUL 0
di vider, adder, subtracter, and the like, and the accounting processi 5 02
unit as a whole nay be constituted as a single device. The third enbodi nent
of the present invention will be described below with reference to the
acconpanying 10 drawings. In this enbotf ment, the present invention is
applied to allow a user to settle accounts at predetermned tine intervals

by cal cul ati ng an accunul ated charge in the first and second enbodi nents 15
descri bed above. Note that the arrangenent of the accounting unit of this

enbodi nent is al so stanfjally the sa s that, shown in Fig. 1. Figs. 6A
and 6H show exanpl egfgf gc%%n%l%%%%t%‘%cﬁ aray oﬁlléﬁ‘”i'%t st or age
unit of this e '&g@% F Fig. 6A.shg an accunul at ed amount
tabl e used vvhe%mt')ﬂllé acc%ﬁnﬁ négg(ﬁa{nq)%oqf%tlar Ay (?ér/lvsta{”tseﬁﬂ ;&i“lﬁ? ‘he i mage

provider si de,Réggrgfmg,fliﬁbfi’gg@a %eei%%ias%g&%esﬁ fm Gy for 25

e
i mges provided to User Ais d yett o osée Tor

i mages provi degft ghils edmibd fndift dﬁﬁﬁkﬂgas-an-%ﬁcééﬂﬁihdeqf¥x¥%0} 27 Al so,
u

for exanple, Fig. 6H shows an accumul ated ano e used when 't he

accounti ng uniwhish alENGRsk idh aduttidly YrddeadisRy uride.1And P! i fies
a case wherein only Charge A of those for inmages provided from5 provider A

is not paid yefetomey haingeyeB tfaridmoiss i damEes PO\E e rom provi der H
is not paid yet,.... A sequence for calculating the accunul ated anount of
charges each cerangmtetedirantiord He e iglaegerandni ssion rfyerteat,i on
vol ume by the accounting unit of this 10 enbodinent will be descri bed
B? ow. I n the 3%f | IFAHF PeRAIPIINg drfesmatiiion ook emsitiriage: windrtei n
er L 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,....
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. 1In the following description,

a case will be exemplified wherein a user (or a



(user or a user's termnal) requests provider Ato transmt inage Info:lﬁﬁ
resolution 3. In the first operation step, the accounting 15 proceééi i
unit fetches information that requests to transmt imge Info 1 at
resolution 3 by nonitoring nessages tégnsnitted/received in the inmge
transmn ssi on systemor receiving a me§Sage fromthe i nage transni ssi on
system 20 In the second operation step, the accounting processing unit
reads out unit charge 13 as a charge per unit information volune for
providing image Info 1 at resolution 3 froma charge table (Fig. 3) stored

N the storaggupitai25. Hoe bl (doonerabl,ane st gy bigagECaunti ng

processi ng unit neasures the’inforna uane o mage 'nfo 1 which is

bei ng trans”i%&%ﬂsmiﬁliﬁaégtg%9821‘a%8fe5§lﬁ?ﬁoﬁoﬂtth operation step, upon

conpl etion of transm ssio image Info e accounting processing unit

detects the end of rihRge lkMfiatlopRi-aRibs BeLRY thanaBbbLAeihg User L by the
sane nethod as in the 5 first operation step. In the fifth operation step,

the accounti ngrp-Reassignand®i totaketbAbes ihkermAdiea @Ratheehaskesof unit
charge 13 and the measured information volune. In the sixth operation step,

t he accognti ngol@rphesdssinggenThfoolli hitegesbiuikivge 3t bgnmohisbotiingyst em of
the charge. In the seventh operation step, the accounting processing unit
reads out themessagmesattednshdrtgedgiretedve (or theoimdge Ayrahswmisahon
accunul ated charge table 15 stored in the storage unit or nanaged by the

i mage transn syistens pst e@celivinge acingsshgepéram shestimpget he accounti ng
processing unit cal culates the sum of the readout accumul ated charge and
Hhe char ge of RasHdfsiopy SYiSFen -

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

In the third operation step, the accounting

processing unit 101 outputs charge 13 to the image
15 transmission system.

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

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

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

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

201, and stores a program.



20 image as a new accunul ated charge. In the ninth operation step, tp JUL 200
accounting processing unit updates the accunul ated charge for User L ?OP
provi der A) recorded on the accunul ated charge table (Fig. 6A or 6H) with

t he accunul ated charge 25 cal culated ijy the eighth operation step. In the
above-nenti oned operation exanpl e, fhéﬂtﬁérge IS 1 6 JUL 2002 - 29

determ ned based on the resolution of an inmage to be provided and the

i nformation volune. Note that this enbodi nent al so includes the follow ng
cases. That is, by changing the charge 5 table, a fixed charge in units of

i mges is read out ,h?? %ﬂ@echl{ é&ﬁ:éﬁ“é o[- i% tgée é(%%dg%gj%thig?nt e

step, the third and operation steps e skipped,

accunul ated chagggeydead widn i SRSy SaY &Y ﬁ&;ﬁcﬁ@% o ARG charge 13 is

set as a new 10 accunul ated charge in the el operation step. Also, the

fifth and sixtduepedatid sdeimi®y RTIO R EHRARAM ¢lod addied Rird _
operation step. Furthernore, sonme or all of the seventh to ninth operation

steps are perfporogcamartid oM @dhena8e BN brliatba.si Xt h operation steps.
Mor eover, one of the sixth and ninth operation steps is perfornmed. In
addition,5in the niThd CRIEra0l ago thep ROME (EC @ddthianye [dateevdiang st

out puts the accunul ated 20 charge calculated in the eighth operation step
to the i nage t2@msniNsterntmisttdm storagec ouritt A9 2poareds npalddizedobyt hi s
enbodi ment may adopt an arrangenment shown in Fig. 7A or 7B. Referring to
Fig. 7A, an |/esing &t ferage dewiaqgsanchoas’ magnetis stona@ge request

signal transmtted/received in the image transm ssion systemof this
enbodi nent 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



1 6 JU 2002 - 30 and reading out a charge froma charge table (e.1§.JUL 2002
Fig. 3) by accessing the storage unit. Also, the I/0 interface 1101 is used
for reading out the accunul ated charge stored in the storage unit 5 or
managed by the image transni ssion syséﬁﬁ] i nputting the readout charge and
accunul ated charge to an adder 1103, &fd out putting the readout charge or
the charge cal cul ated by the adder 1103 to the imge transm ssion system
10 The adder 1103 cal cul ates the sum of the charge for an inmage input from
the I/0 interface 1101 and the accunul ated charge, and outputs the val ue

(sur) as a chae 0 Lt dhl Qlall QLhACErLIGLs PELCGRLRYLOoERGe: 2 an 110

interface |11 or fetching anrm eques

transm tted/r eeahRd (iuhithen:7aas )t &ﬁn&e&%aisgena&ﬁrcaweftht Rhg enbodi ment,
reading out a unit charge froma charge table (e. g., Fig. 3) by accessing

the storage ' ddiidectdRd idelilitignkhe ahgadattuthebgethe andkgki By er 20
1112. Also, the I'/0 interface 1111 is used for reading out the accunul at ed

charge from amwegpiylizigedhehange tabirge( Figh €AeOin€Brmaitiput tolgmehe
readout charge and accunul ated charge to an adder 1113, and outputting a 25
charge cal cul aifecd hyranamirateld Anbge ¥i2lt bet beplangedt bedswi.sSiIan thest em or
outputting the charge cal culated by the adder 1113 to the i mge
transm ssi on fpdfleming He@criptiopQ02 ca3é wihé bel exphpddfied?2 cal cul ates
the product of the unit charge of an image input fromthe 1/0 interface
1111 and the wiiemehka isomsesl e tesadnrdduspdabyesber usgrinreauests al114,
and outputs the value (product) as a 5 charge_ to the I1/0 interface 1111 or
the adder 11l PXoVHEeFdder PFEISTedl dBPaPednfRe st GPSPRYtion 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.



accunul ated charge input fromthe I/Ointerface 1111 and the charge16JULﬂmz
supplied fromthe nultiplier 1112 as a new accunul ated charge, and outputs
it tothe /0O 10 interface 1111. The measuring instrunent 1114 nmeasures the
vol ume of image information transnigtgg/received in the inmage transm ssion
system of this enbodi ment, and conpri $&s, e.g., a counter. 15 In the
arrangenent shown in Fig. 7A or 7B, for exanple, a charge calculation is
performed by the nmultiplier 1112 and the adder 1113, and the fetching
operation of a nessage corresponding to a user's imge f ' request and

char ge not i cati ol fiRdg 1y 2 thenl/ 8120 BLerbassaliily A the

vol ume of inage in smttedin € 1 mage transhission system of

this embodi menfdq, B RS IAELG Si“%%g%? u&a%&_éuggat chatfe DAt @nkhat the

arrangenment shown in FI'g. 7A 1s use e 25 information volune is not

taken into conydey ¥f AhitARhalrlR anr andewRAt melsWPeliNifk8rmaAklibs used when
t he 16 JU 20Q2 - 32 product of the unit charge and the information

vol une i s set vaflumecharge. The arrangenment that realizes the accounting
processing unit of this enbodinent is not [imted to 5 the above-nenti oned
arrangenments, but Jar ithes sixthf oparatisnmayepe vhdeacEouneiagple, in Fig.
7A or 7B, the multiplier 1112 and the adder 1113 nay be replaced by an
arbitrary conpnmessing vaimiinotdlfiies, theviidege &ddesmisgbonasyetemand t he
| i ke, and the 10 accounting processing unit as a whole nay be constituted
as a single dei dde phangsycedcadigdedndnt the Ahfthagperpfhoni S§BBR system
according to the present inventgpgrwkutngeide%ggigggtgeggglggighreference
i A a n
to the acconpdiy ity s1 sadeanithgs oP

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

above-mentioned operations. Also, when an arrangement

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

than the above system that calculates the charge by

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

Fig. 4 shows an example of the detailed

arrangement of the accounting processing unit of this
‘ embodiment. A CPU 501 in Fig. 4 processes input data
from an I/0 interface 502 and generates commands to an
20 external apparatus in accordance with a program stored
in a ROM 504 or a RAM 503.

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

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

The RAM 503 is used as a temporary memory of the

CPU 501, and stores a program.



Fig. 8 shows a case wherein an i mage provider (or his or her term’ngllﬁ‘m”m’2
devi ce) has one of the accounting units described in the first to third
enbodi ments. Referring to Fig. 8, a transm ssion term nal 20 device 1201 on
t he i mage provi der side conprises a_cgpputer such as a personal conputer, a
wor kstation, or the like, or an image transmtter who has an accounting
unit. An accounting unit 1202 is equivalent to one of 25 the accounting
units described in the first to third enbodi ments, and a reception term nal

devi ce 1203 on the user side conprises a conputer such as a personal 16
JUL 2002 - 3 3 - CORRURBH s5B4Rtkekat kO tahgol bkeexB8EugBdi BRJChe
receiver. The operation of this enbodingﬁ?gmfll Be descri bed below with

reference to Bpg 591 | nyha bobkewi-as 3sdesenbat kebm a aavecei |1 be
exenplified wherein User L (the réception term nal device 1203) requests

provider A (thgtkhiaasFhssaeecuatingaundevbeethdOkamt 608r agsmres amage Info 1
at resolution 3 when the accounting unit of the second enbodi nent is used.
10 In the firgirogRamdt ithie RO8P 5031 hayUber omittadsnmi ts a nessage that
requests provider Ato transmt inmage Info 1 at resolution 3 to provider A
via a transm ssi onThen€P(t BO@1lnessahe ROM 504 estbenge detasvaa Rnlye
transm ssion request nessage hereinafter). Wen the 15 inage transm ssion
request nmessa@®®5i.s received by the term nal device 1201 of provider A, the
accounting unit 1202 fetches the i mage transm ssion request nessage from
the transnission t @& measurdag pgastrurent. SOR dReusedohBToPERSIFIRYst ep

[ S2], the accounting 20 unit, 1202 reads out, fron1a,%har9e tagled(Eig. 3),
unit charge 13Nen¥@lume ffedmageydnERrdatird SraveRdstal/ FeSEHIEAA™s. In

the third operatiqgn ste S3] .. the transm ssion term nal _deyice 1201
transnits hier HW@QFI&A?H%%&ﬁTF@? S¥EgE€ da 88|ﬁ?85k1%F3(eé5 dfi%n 3to

User L ékﬁ t he tq}nsnission line. At the sane tinme, the accounting 161J
UL 20022 34 WM 1202 neasures the information volume of Info 1, which

s Delbg transm Ul G id (h-driddh ORHAN 1% 180 Ud4korl R&afpAQUNG NG
unit 1202 nonitors Info 1 whichh 1s being transm ted. 5 Wen the accounting
unit 1202 recQifizRs dN1eAMti¥n 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/O



transm ssion of Info 1 to User L by detecting a bit pattern indicatﬂﬁg”ﬂﬁ@m
end of the inmage or receiving a nessage indicating the end of transm ssion
of Info 1 to User L fromthe transm ssion term nal device 1201, it 10

cal cul ates the charge for User L on tgs basis of the information anount of
Info 1 provided to User L and unit chirge 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 transmi ssion term nal device 1201.
The transnission term nal device 1201 notifies User L of the charge via the

transm ssion h@% £ Bet9815FﬁBQn°Eﬁr?E O”RZE§ +é§]antimégéaf%§ué§t20 pai d.

Not e t hat thls I'ment “al’'so 1 nclude OW Nng cas

Spec'f'ca|'y’SHQnBﬁetEbB%thE$ﬁ§Eéeal§E8plﬁSﬂie 1Ro%e T eAMSShi 891 4R | mage,

t he user eSignate 25 a termnal device (or an inmage processing

appar at us) ass9s@g§1tl pahbanoat hhﬁnh.ﬁa@ﬁaréé‘dfi@é@%lﬁ@rcﬁaﬁ@d tagpem t image
information to the deS|gnated desti nati on. J~~1 ?0~2 - 35 1In the

second operatiefngst ep b$2heccabbehgushé gb@fggelﬁniﬁ,rﬁﬂﬁue@tthéhe r eadout
unit charge information may be output to the transm ssion term nal device
1201, and nayrehdoultechaagentbt admudtipriet Y02, Sahdeottpunssi sseon line. In
the third operation step [S3], the charge incurred so far may be cal cul ated
based on unit chhaggecalcahdteebyntbemuibhpibénn?0atto htlbetimageand t he
cal cul ated charge information may be output to the 10 transm ssion term nal
devi ce 1201 t sraosinfigsppovedsitem.or User L of the charge. The accounting

unit 1202 may be realized by utilizing a CPU, a nenory, a storage device,
and t he The multiplier 702 calculates the product of the
|

unit charge of an image input from the I/O 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 measuring instrument 703 measures the volume
of image information transmitted/received in the image

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

In the arrangement shown in Fig. 5, for example, a

‘ charge calculation is performed by the multiplier 702,
and the fetching operation of the message corresponding
20 to a user's image request and charge notification are
made via the I/0 interface 701.

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

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

the information volume is calculated as a charge.



| i ke of the transm ssion term nal device 1201. 15 The accounting unit_ of
the first or third enbodi ment may be adopted. The fifth enbodi ment & dlHe2002
present invention will be described below with reference to the
acconpanyi ng drawi ngs. 20 Fig. 10 sho?% a case wherein a user (or his or

her term nal device) has one of the aCCounting units described in the first
to third enbodi nent. Referring to Fig. 10, a transm ssion term nal device
1401 on the inmge provider side conprises a 25 conputer such as a persona
conputer, a workstation, or the like, or an image transmtter, which

conpri ses an aCCOU&hE“QrQthgmgn% Enitl 12392 sos38he HcB6GAYTAGNY UNit 1402

is equivalent to one of tho escribed in the first to third enbodi nents

described aboyeocAsk8ngPLINAR b Thidl cABBliReht03sORctNEinEEBEYVEL Side
conprises a conputer such as a 5 personal conputer, a workstation, or the

like, or an ingae aeec¥ebedlBBoYREN aFLeN eRbmblles €ABOMUNENH1VEE| 702

descri bed below with reference to Fig. 11. In the follow ng description, a
case W || be axempki.f isecayhdecireplaeedl b¥0ant hebieeapyyi cambgnatnah device
1403) requests provider A (the transm ssion term nal device 1401) to
transm t 5i magefl af aultdpliesol divdded, wadderhesabtovaateng andt thé t he
second enbodinent is used. In the first operation step [SI], User L
transmits 15 dikessagd tthet aceguadingppovcessingt pnitaasnit whahgempkfo 1 at
resolution 3 to provider A via a transmssion line (the nessage will be
referred to a®eafonsiddutednasi dsisdndleqdeyicressage hereinafter). The

accounting unit 1402 fetches the .inmage transm ssion 20,regue$t nesiige from
the reception ter TS thdrd.empgdiment of the present invention wi
{

be described below with reference to the accompanying
10 drawings.

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

15 described above.

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

Figs. 6A and 6B show examples of accumulated

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

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

vet, ....



In the second operation step [52], the accounting unit 1402 acquires_.unit
charge 13 incurred when image Info 1 is provided at resolution 3, mfﬁHULzmz
reference to a 25 charge table (Fig. 3) stored in a storage unit in the
accounting unit 1402. 7 6 JUL TO02 - 37 In the third operation step

[ S3], the transm ssion term nal devirc@71201 transnits hi erarchical ly
encoded image data Info 1 at resolution 3, and the reception term nal

devi ce 1403 receives data Info 1. The 5 accounting unit 1402 neasures the

i nformation volune of Info 1 which is being received. In the fourth

ti $4],. th [ it 1402 ' | nf i.ch i
bei ng rocei ved,  andlPBeodnts BEaPRESen L0r PPARURTESRBeGPURHFBEE%1 om 10
i der A by detecti [ i.ndi ' h d, gf j
eoetving a mECOHIE AR R, Prke” PhER RyeoRcERhnEEnk BnfETLR oL PEBRR0 U o,

A from the regeptl ga-hanthngle Ry Geek403agBRa LRENAFELUALT RUGHEL! 1402

cal cul ates t'hé charge payable to provider e basis of

i nformation v i of ehved kheBkPEBY dRhgls pREvEALE eha8mge 13.
In the fifth g%%%%?ﬁbﬁhg eggfgg%,htﬁg chggge infgrn%tiog cglculated in the

fourth operatiRdvider hS4k hotophRUl ybe,t Balyecnptyanst 8Entnakedesice 1403.
20 In the sixth operation step FSG], the charge is paid. Note that this

enbodi ment al Smages plevidea tebmoprbgiaases. ikbnetspatdfyeally,.in the
first operation step 25 [S1], upon requesting an inage provider to transmt
an i mage, a user may seesiegoat foxr talouldakidgvitbe @ocumnhgtegdr saveusitng

apparatus) as a destination, and provider A ~ s ~ui zont
of charges each calculated based on the unit charge and

l

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.



- 38 transmits image information to the designated destination. ThibsJUiag
further includes the followng two cases. In the first case, the user has
an accounting 5 unit. In this case, the user (or his or her accounting
unit) is notified of the start of tqufnission of an image fromthe
destination or the image provi der bef®te the i nage 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 transm ssion of the imge upon

conpl etion of providing the inmage (the fourth operation step [S4]), so as

to end the account g gReaLLOR. ofBrdOioh Netdpf AUFHH ! GbnyRheiBn dhe user is

notified of it fromthe destination or the 15 provider n the second case,

the destinati o deqh goRLRTIGPY: hdlGe UBREQ RS BRe 8GSURNE NS Uptdced SUAdI 5
case, the user~a ransmts an | nmage transm ssi on request r nessage to

the destinatigR;ingbPectir she 088A 3bE Ofmag&PIREs [ Bl¥hicndis hisemgount i ng
unit of the destination fetches the inage transm ssion request message. The

accounting unit-afEmibeedesdi n8eton Bt the esahdemgtboddas Dn tiser of the
charge in the fifth operation step [S5]. 25 In the second operation step
[S2], afser umiiksehapgeat3ohsstepd out, the readout charge information may
be output to the reception term nal device 1403, 16 JU Z002 - 39 and
may be di spl ayed omnthberétéphloperetnpnaﬁtQEV|Ebelﬁggouﬂﬁhggnotlfylng User
L of the unit charge. In the third operation step [S t he char £ i ncurred
so far may bepcacessingduphitt faleuspsess tha FhsreﬁaPae’C‘i% aﬁﬁth‘g
information volune of Info 1 received at that t he,cal cul at ed
charge may beundtpghargeahd épgpF59eBeB§uFﬁ@ FBé@BWPgﬁOPeVﬂ}Hﬂ? devi ce
1403, thus notifying User L of the char The gécountlngtgngt 1402 may be
realized by 10 uti EPzith§ giesh cReREtoPY, Sﬁegro §eFeVI'Es "dnd the

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



li ke of the reception term nal device 1403. Furthernore, the accountilbgjy| 200
unit of the first or third enbodi nent may be used. The sixth enbodi nent of
the present invention will 15 be descri bed below with reference to the
acconpanyi ng drawi ngs. Fig. 12 shows qﬁgase wherein both an inage provider
(or his or her termnal device) and a User (or his or her term nal device)
have correspondi ng ones of 20 the accounting units described in the first

to third enbodi nents above. Referring to Fig. 12, a transm ssion term nal
devi ce 1601 on the image provider side conprises a conputer such as a

I . { O i ke, or_an | transmtter,
D Sonal COMPULEEr MBS KELAKA O e SBIRANE of G S ¢
accounting unit. 36024 Sa SHULYR! S¥otnth h Yoildike accounting units descri bed

inthe first to third enbodiments. A reception termnal device 1603 on the
user side conpri sesygc& OfpAl 6fh S Bk ndift AR IHAUBYY &he @

wor kstation, or the Iike, or an inage receiver, which conprises an

accounting uni £olH8ind heaSELOUNSHAW 14 tbyl%ric?fir%lﬂﬂ@kﬂf&rgté) one of the
accounting units described in the first to third enbodi nents. 10 The
operationsof tbaslebodfivedd dnddgdeimlaanridest halayusvid reafi®ricad o Fig.
13. In the follow ng description, a case will be exenplified wherein User L
(the recepti onplacei afl thikewriet B)ge equeadies gEanriderpeirgtion tstapsm ssi on
term nal device 1601) to transmit 15 image Info 1 at resolution 3 when the
account i ng uni thefthied seed il ftboberattian stems dane tshkidghedst anger ati on
step [S1], User L transmts ' a nessage that requests provider Ato
transnmit i mgethafsun @f the AgrumHated Prargaigesd AUt dn rditsmi ssi on 20

i ne (the nessage will be referred to as an i nage transm ssion request

nmessage herei n3fYRYD ARRFAEIRD iFRAR AR RIS o A REt ISR i s

10 accunulated 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 operation step to the
image transmission system.

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

25 fetching an image request signal transmitted/received

in the image transmission system of this embodiment,



received by the transnission terninal device 1601 of provider A the 1§ jy yp
accounting unit 1603 fetches the inmage 25 transm ssion request nessage from
the transm ssion term nal device 1601. 16J UL 200z - 41 Also, the
accounting unit 1604 on the User L §is§][etches the i mage transm ssion

request nessage fromthe reception tefm 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 froma charge table (Fig. 3). Simlarly, the accounting unit

1604 on the lagyl t ai Bkt rge t ergnge to a charge
10 table (Fi gl;%?{?) !re%ar?&tn%g O’?E;i ?de§gg gt if%%ﬁstgegi\[gggie, tEta%g]:at r(gngn‘i'ssi on

term nal devi ggql6@l rRAdcRLkiRGekAECRiteabh¥ angeded i mage data Info 1 at
resolution 3, and transmits it to User L via the transm ssion line. The

accounting unit 15aA1607 mhasuryesihfterifater MaDILOAsYakede for datdihafo 1,
which is being transmtted. The reception term nal device 1603 receives
data Info 1. Hur aheowacunglatietl tb84geessored tihe thef stombgenunditune of
data Info 1, which is being 20 received. In the fourth operation step [$4],
t he accodnt i ngprumanag@d? byortheodismadet &rbnsoissibncsysselei Agputdasg tt ed.
When the accounting unit 1602 recogni zes the end of transmssion of Info 1
to User L by Xhedaweadioutychapoe padt eacpumpdpted garge &prdasf adhderi nage or
recei ving a nessage indicating the end of transmssion of Info 1 to User L
from the tranddi0ssi Grd OPt@UJ:%E"QO@Ee- rgadopé, phaxoed ey tbe16berapt
cal cul ates the charge for User L _on the basis of the information anmount of
ﬁéﬁﬁd Yaﬁﬁeuﬁﬁé 85 Rel

Info 1 provi d&R4H P efhitge 8. t Regsu PR EAFLOR6 04
noni t ors Infos%fs\ggrgmc.h is
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 1/0 interface 1111 is
15 used for fetching an image request signal
transmitted/received in the image transmission system
of this embodiment, reading out a unit charge from a
charge table (e.g., Fig. 3) by accessing the storage
unit, and inputting the readout charge to a multiplier
20 1112.

Also, the 1/0 interface 1111 is used for reading
out the accumulated charge from an accumulated charge
table (Fig. 6A or 6B), inputting the readout charge and
accumulated charge to an adder 1113, and outputting a

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

by the adder 1113 to the image transmission system.



5 being recei ved, and recognizes the end of transmission of Info 1 frldmUL 2002
provider A by detecting a bit pattern indicating the end of the imge or
receiving a nessage indicating the end of reception of Info 1 from provider
A fromthe reception term nal device %gOB. Then, the 10 accounting unit

1604 cal cul ates the charge payable fo provider A on the basis of the
information volune of Info 1 received fromprovider A and unit charge 13.

In the fifth operation step [S5], the accounting unit 1602 outputs the
charge calculated in the 15 above-nentioned fourth operation step [S4] to
the transm ssion ternnal Iy : LSSI 1 pal Vi ce

1601 notifies LBer%@eo&ﬁgﬁgsgﬁé?gé§3%acgg§u§%g%§g%ééigﬁoégéngﬁhggg

account i ng un551¥6@ﬁa%ggpg&sahh§mgggggfgﬁ? £ELRULAL Cfl/ 0N hberface

above-nenti oned fourth~operation o the reception term nal device

1603. The recqplihoRdseiRenah rdedheeonb031BRE| hbESuLEE by Af nébsushagoe by
displaying it. In the sixth operation step [S6], the charge is 25 paid.

Note that thignaHhodier®Nt 1alS0ahAcbudpatshenéolhoubngpeagest) ad & JUL 2002
- 43 More specifically, upon requesting an inage provider to transmt an

i mage, asuser dmygeetiodrtake IA0t ehfeRahcdeYLLE OPr tha8Bg@dpr oLES3L Ng
apparatus) as a destination, and provider A transmts inage information 5
to the designated dest adderonllIhcalcatetésr thersumcbfidebet he foll owi ng two
cases. In the first case, the provider and user have accounting units. In
this case, theamsuladedhichasgehénputctuoni tgeuhi@)intendacei H1df t he
start of i 10 transm ssion of an inage fromthe destination or the imge
provi der bef oe&d Rbe ghgegseghrpliedbérgnothaelul thelieEohYl3pdFaRi on step
['S2]), so as to start an accounting operation. Furthernore, the user is
al'so notified "6 AcCuBNdased; FRASARssRBA BRTPHES| HligEoupB® 35Cconpl etion of
providin the,ina%p %tgg fgurth operation step [S4]), so as to end the
account it (o opéP&ﬁ dRceasddr the information vol une, the user is notified

e et ot ChhEas gy R b B8 HRafFEE  chiovBigubcer and
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/0

20 interface 1111.

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

25 information volume is not taken into consideration, and

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



units. In this case, the user also transnits an image transm ssion r@§uikt20
nmessage to the destination in the first operation step [S1l], and the
accounting unit of the destination fetches the imge transni ssion request

25 nessage. Alternatively, the accountjing unit of the destination may

notify the user of the charge in the £fth operation step [S5]. ~ S uu~
zaflz - 44 1n the second operation step [S2], the accounting unit 1604 may
read out unit charge 13 and nmay output it to the reception term nal device
1603. The reception term nal device 1603 may display the received charge 5

f t th tify L, of th h . he. t hi t
Slep 93] "t nBaRuBR, PRGBS MREE bnSkap End BRIt BRaPEL bl k81 PRE" S P,
on the basis %taghgrgﬁalg and the information volune of Info 1
recei ved at t% gine an out put and 10 di splay the charge on the

reception ter”‘”a|Tﬂ@VhEﬁaﬁégﬁenEhHﬁa9°£é£¥iEQ?L%ﬁé belbyhfgngal cul ated

charge. In the fifth operation step , hotification of the charge from

provider A (t %obé@@.& SaheR berﬁhmgl eﬂﬁéﬂiféﬁeﬁﬁoi% hetUbenitefUESr) may be
omtted. 15 The accoun |ng unit 1602 may be realized by utilizing a CPU, a

Menory, 8 stokageadevechentlidnbieatirkfgahehbe, tbadstassbas term nal device
1601. The accounting unit 1604 may S|n1IarIy be realized by utilizing a

CPU, a nenorymodifticaadgendembgebeanddéhe POrl| ekemplet hénr BELgpt VAnoter m nal
devi ce 1603. The accounting unit of the first or third enbodi mrent may be
used. All t he7Bet thekmultipgdiehel abdvandebhéoaddenctbltinay bait are
enbodi nents according to the 25 present invention. Especially, a preferred
enbodi ment of rePheERer Ryushngrbhtratroapmbhgatikee of ahmalekbbéerent wil |

be expl ai ned belom1 1.6 JU z001
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



- 45 The seventh enbodi nent of the present invention will be descrﬂg%g“'ﬂmz
below with reference to the acconpanying drawings. Fig. 14 is a bl ock

di agram showi ng the entire 5 network of this enbodinment. Referring to Fig.
14, an ATM (Asynchronous Transfer N@dg' to be described later) network 1801
transfers data in the ATM Local area>Refworks (LANs) 1802 and 1803 using
Et hernet or the like transfer data in a node other than ZO the ATM To

t hese networks, for exanple, the foll owi ng apparatuses are connected. A
facsim |l e apparatus 1804 is connected to the ATM network and LAN. A col or
printer 1805 Ramgiite)! &f 0RkkBRAL1BRIOLY: tAaCRIRE, COPYLNI1ARGE! ne 1806

i ncludes a 15 color sc¢anner and a cofor printer. The col or copying machi ne
1806 al so incliddesaage menory for storing inmage data of an original read
by the color scanner, and a circuit for reading out data witten in the
page menmory and suppleyiopgrbiteoheadovhidabanb@ihdRLPrinl ehe d8séribke server
1807 tenporarily stores imge data input via the ATM network. A workstation
1808 i nput s/ owendwivs wdaha re@eleaget 86 Fige serven. thet eoDloringevi ce 1809 is
connected to the ATM network. The term nal device 1809 exchanges data with
t he 25 alsove- desicrdpedob/\Ne sadepeildrbe saemplsfpedcebsrafnoseat Lons such
as editing for inmage data. The term nal device 1809 is al so connected to
the printer (Eh® recep2don tez@inaBOgeviget ha0fet veakestaeptrerAiler803 or a
dedi cated line. A server 1810 has the sane arrangenent as that of the file
server 1807. Thd ther raansgissioncsaneinay deviceoldPliopyi fgansMaEhi ne 1811
simlar to the above-nentioned col or copying machi ne 1806. A digital
tel evi si on 181Mage d&iRedt &% FBSPHBtA?WIﬁeY ?k?h?hécﬂ?ﬁPFéPgthéyision

1812 receives data via the ATM network, and displays the data as a visible
10 image on i £ &%@p@&?oﬁngE 98#99?ﬁ &glgs?gCeives i mge data via the ATM

net wor K. center station_ 1814 such as _a TV i on_outputs_various
ot toar 3%ar e ara Enashd)sizet SPRBaRioR, SEag AP et Ei'tPaliRhiess s

connects anotgp&eék%bgikwﬁ%hfﬁgugg@EAgg%?gﬁg?rK,tgngr §ﬁg@ngm5§gter 1816

connects anot he twor not shown) 1's arranged 20~

bet ween the ATMsetwark aa6162¢Bn08 theprRRaseEUReS1508NEEERANE8sIBR ATM
network such as the facsimle apparatus 1804, the printer 1805, the col or

copyi ng machi n@nk8Qtne2nidskhgel kel BBt etBRtelNEECadPRAr BHEES CONPrise
accounting units described in the 25 first to the third enbodi nents as

needed. Fig. IrassoMssdenarequespl re8sagéchusheinafitén.cewhen shation 1814
conprises an accounting unit
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



16J UL 2002 - 47 (fourth enbodinent), and the term nal device 1809 as a
user issues a request to the center station 1814 as a transmtter whijlgejyl 2002
designating the digital television 1812 as an inage destination, so as to
explain the 5 accounting operation in_the above-nentioned arrangenent. In
the first operation step [S1], the TePhiRal device 1809 issues a

transm ssion request to the center station 1814, and desi gnates an i nage,

its resolution, 10 and the digital television 1812 as its destination. At
this time, the accounting unit fetches the transm ssion request fromthe

center stat! Oflad81¢2bhhabehELUCYnLFo H ARSI 531 001 (REUSE 1k 1 he Second

operation step he~cen ron ransmis Inmage data to the

digital televjgign lglgeiﬂgthQﬁsﬂEEE&él tel evision 1812 receives the inage
data. At this tinme, the acCounting operation is executed f ' ' as in the

fourth embodi ment, 1andnkheoGPehI8pbPabEoRatEegO[H¥] | hend caBtaa@htdgyi ce 1809
(or its user) to the center station 1814 is calculated. In the third

operation stegnf&3]202hfochetsrBakndevi cehi8R9iOrvéieg dtgahahitEe@vi si on
1S12 sends a transm ssion term nation request to the center station 25 1814
when it ®ant swhent ehgi asteudtingr aaept L1202 doecogni zasstheseénd of t he i mage.
~ s gut zao2 - 48 In the fourth operation step [S4], the center station
1814 term nat tsasappbypioh pfingrfdal atonUaerokdancdetvecbingeatbihsm ssion
term nation request. The accounting unit ends its accounting operation 5 by
det ecti ng t hepahdeoh ingprgtongt hbhei endeofiatke 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 {$5], 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.



In the fifth operation step [S5], the center station 18/ 4 notifies the

term nal device 1809 of the charge cal cul ated using the accounting unét. hﬁ
the sixth operation step [S6], paynent of the 10 charge is perforned JUL 2002
bet ween the center station 1814 and the term nal device 1809. If data
transfer is perforned bidirectionalry?san accounting operation simlar to

t hat descri bed above is perfornmed while replacing the transmtting and 15
recei ving sides each other. Note that this enbodi ment al so includes the
foll owi ng cases. Mire specifically, when the term nal device 1809 r

conprises an accounti uni t w.t hout arrangin 20_accounting unit in
the center statioanB%%F Fﬁ€°§9c88ﬁFP%¢°ﬂngFeaa§E¥étcﬁg§ﬁ5 PPéﬁsnission
request fromthe term,nal_ devi.c 809.in_the first.op jgn step [ S1].
Wien an inagengﬁﬁﬁéqpolﬁeergvﬁgéd,%Pﬁerggﬁ?gr gélgtgﬁs%h818l4 or the

di gi tal tel evisianhaharsway k8 o fResa8echadkeahLAgst iBnStathAby | Mge

provision to the tern na vi ce pon conpletion of i mage

2~2 - 49  proyeyjiQdy 1008 ,CeRlehast *hbANbéBitaRkmli Beedi @bt Bkekeleyiial on 1812
supplies a nessage indicating the end of inmage provision to the term nal

device 1809. Hmhe aceoismilgddomnilingtarts the accounting 5 operation as
described in the fourth enbodi nent upon detection of the nmessage indicating

the start of inage I @tesithiirdanpeeadionhetapc0snli nghaepehargen upon

detection of the nessage indicating the end of inage provision. In this

case, the fiftimoyyerst ison fatremayShe ccalGudhtedi basefiodnnunt ti shamget ed.
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 computer such as a persoﬂal computer, a workstation, or

the like, or an image transmitter, which comprises an

accounting unit.



When the digital television 1812 conprises an accounting unit w thout
arrangi ng any accounting unit in the center station 1814 or the ternikgﬁulzmz
devi ce 1809, the accounting unit fetches the transm ssion request 15 from
the digital television 1812 in the firs}séd operation step (S1]. In this case,

t he accounting operation is perforned,”as described in the fifth

enbodinent. In the fifth operation step [S5] of this enbodi nent, the
digital television 1812 notifies one or both of the 20 center station 1814
and the term nal device 1809 of the charge. The operation executed when at

I both th 1,00, 18l ] ' 9 [
Coounting units | o bpereht o i fi i AL TR B B g o0

accounting units i s apparent

embodi ment. | nefdis £85I & £XGla t : BRI i nter station
and the ~ 6 ,!~IL tg0~ - 50 digi tgﬁeﬁéxetvé)g%ﬁtﬁ al S0 %ett%e\;veen ot her

termnal devi ceSs&fbdie MOl A TG i hadidEHalcd NN eent
invention wll be described below Fig. 16 shows an exanple of 5 the

concept of a nthd i resh Brdiet MUK SHIIBdY aMtdiplted: RRSERIs iahvention is
applied. Referring to Fig. 16, a H1SDN netwrk 2001 using a hi gh-speed

publ i c ned wor kpersbrea L adbmputed eV i 6 i wbrKsEaom eioao rdhe?Qdkegr @xcamnect ed to
each other via 10 LANs (local area networks) 2003 and 2004. G ound- based
stations 2011 &wrbye? dexcqgerdor m i nf ormati on conmuni cations via a

comuni cation satellite 2005. Information providers 2021 and 2022 provide
vari ous ki nds of mithe merfrzatidorofhithis anbedigent widdo beneseatibed, audi o
information and the Iike by utilizing these comunication networks, and
charge for ths¥brih Fefaranede e -s 11031 Inp thesdoltiowilng i nf or mat i on

| B . . . . .
provi ded by the information providers and pay charges for the_informtion.
20 The B- | SON TRATHHERIDL,® (FRECARF h RavSEnRIgE 1 vherein 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 [S1], 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.



the LANs 2003 and 2004, and the conmunication satellite 2005 are conggg[gmz
to each other and can exchange information wth each other (bidirectional
comuni cations). The information providers 2021 and 25 2022, and the users
2031 to 2039 are connected to correspgﬂding ones of these conmmuni cation

net wor ks. 16 J UL 2002 - 51 The PAformati on providers 2021 and 2022
have accounting units described in the first to third enbodi nents. Since

bi di recti onal conmunications can be made, if both the information providers
and users have 5 accounting units, an information provider may becone a

user and vice versa, Iggegﬁgggaééggagghk ORY bfséTFO Rgrg}ggshgsggggr

appar atus, may be inser n each apparatus” and the networ may

pe connected kQR36012AR918LUS488 LrdflsAlcEXhebPalofitdatly dncBagal || be
re wh

expl ai ned bel ow Wt erence to Fig. erein the user 2039 subscri bes

to the use of jjaHAr GRELORNRHOYI dedrB¥olNeibAf 9 NBAG OBHE! PHEESEiIdR22, and
the user 2039 is charged for information provided 15 by the 1 nformation

provi der 2022 vekaananl detheepLauddeecBagseandacaountobny. unthe In the
foll owi ng description, the transm ssion line includes the second LAN 2004,
the B-1SBN net¢ebknZ@fd, uhhe CADY mebworks20h@, iafdrmatibnrsbliuddl a8603. 20
In the first operation step [S1], the user 2039 sends an image transm ssion
request to thé&nifof ér whticbnipr beiidgr r@d2veda the transm ssion line. In the
second operation step [S2], the information provider 2022 provides

hi erarchical | y encéddeghpmfigurzb ppespfaenoften {Hé]usthe2aggoynginge

transm ssion line in _accordance wth the request sent fromthe user 2039.
1,6 JU 200z unit 1402 monitors Info 1 which is being received, and

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

processing apparatus) as a destination, and provider A



- 52 During this interval, the accounting operation described in théJUtL 2602
fourth enbodinment is executed. In the third operation step [S3], the user
2039 sends a transnission term nation request when he or she 5 wants to
term nate reception of inmage during tﬁgnsnission of the imge. In the
fourth operation step [S4], the informndtion provider terninates

transm ssion of an inage in accordance with the transm ssion term nation
request. 10 Al so, the accounting unit term nates the above-nenti oned
accounting operation. In the fifth operation step [S5), the charge incurred

s paid. When the ysel Basoan; gEconaking Bl knbNaklfgda,akove- menti oned

, hetwor k, the accounti ng escrrbed in the fi i ment oper ates.

On the ot her " bot byt he Vi dy4 r VEL A ing
R R A e A

can be seen from Lhgeabove 20 description, simlar accounting processing
can be nmade for other users and other information providers. The ninth

enbodi ment of the phegeat fhpyenthss, Wehe G8edengsi ARdabEbGMEiIAG an i nage
transm ssion systemof this enbodi nent, when information (an inmage request
25 signals, inmgget.nf ghnehiiencakaf othat uearr ¢bat hig 6o heroantdowgtiagd t he
like) is transmtted via a transm ssion |line between a transmtting station
and a 1 6 Judilt)2@82notifiedeoéi thagsshati ofi, trApshbssbenngtf bamaches of
security may be attenpted by i11l-di sposed persons: 1. Athird party taps

i mage i nf or mtimagenifrheuthpageagionsigasorothenémpgecpyevider opaferen. 5 2.
A third party disquises hinself or herself as another receiving station,
and requests &he@ #@@SPVE?gﬂﬁPoFﬁapﬁoBFogidﬁﬂréEBPvFﬁ§°§@a?P%ﬁagb9§ifies

charge information for paynent after information is received,
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 wvolume,
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,



10 4. Areceiving station forges receipt information w thout paying1@hﬁﬂdﬂﬁ
for the received informati on. As counterneasures against such illicit acts,
the accounting unit described in the first to eighth enbodi nent may be
conbined with the followi ng cipher 15 unit. In this case, in Figs. S, 10,
and 12, the transnission termnal devlte and the reception term nal device
can conprise the follow ng cipher unit. The cipher unit may be assigned to
image data in units of I' ' hierarchical |layers, and the operation tine of
the 20 ci pher unit and the information vol une processed by the cipher unit

11 be oxpl aPRBONBEI b, SHHRLAY FRAT Bk P B S FRONH v 2] et 1 e

w il be expla g can be roughly classified

into a 25 comﬁgkﬁé}g%ﬂg {eifg?éiffr'ﬁgég_?l@%béﬁg K &b esSystem The

comon and p r ens W Il be described bel ow 16J U1
2Q02 - 54 The comppngKey. i PACSSYSE Lo Vb tdp DEsEIPSCEndeshdigst . The common
er

key ci pher systemis a cip systemin mhié% a transmtter and a receiver

share an i dentj,cal-EiPEST ckBYmkp SECELLHul 6@ 6l tiesl basbsTef Enkey ci pher
system a synmetric ci pher system or a usual cipher systen). The comon

key ciphgr syghgpyeansbgng! 88&i ineermatoon wbhete cophenfd ol cephivedg data
inunits of character strings (blocks) each having an appropriate 10 | ength
usi ng an i dengikCahakeyimandandstheasatcpbeted habachangey keysutputinits of
character strings or bits. The block cipher includes a transposition cipher
for cipheringtdanadbgitphagedsbygthaereception temmipabrdevacgubd®Btution
ci pher for ciphering data by 15 substituting characters with ot her
characters, arntusheotikgingnUsarsLcafethg €bRrFg@8pondence table for
t'ransposition or substitution serves as a_cipher keg. As éhg stream ci pher,
a Vigenere cipher EbengcRgpptppg unit 1402 may be realized by

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

embodiment may be used.

The sixth embodiment of the present invention will
15 be described below with reference to the accompanying
drawings.
Fig. 12 shows a case wherein both an image
provider (or his or her terminal device) and a user (or
( his or her terminal device) have corresponding ones of
20 the accounting units described in the first to third
embodiments above.
Referring to Fig. 12, a transmission terminal
device 1601 on the image provider side comprises a
computer such as a personal computer, a workstation, or
25 the like, or an image transmitter, which comprises an

accounting unit 1602.



tabl es, a Vernam ci pher using a key which is used only 20 once, and1t¢EU 2000
| i ke are known (for the details of the ciphers, refer to Chapters 2 'a h
of Ikeno & Koyama, "Theory of Mdern G pher", The institute of Electronics,
I nformati on and Communi cati on Enginger% (1986)). 25 O the bl ock cipher,

ci phers such as DES (Data Encryption étaﬁdard), FEAL (Fast data

Enci phernment ALgorithn), and the |ike, whose algorithns are open to 161J
UL 2002 - ss the public (for the details, Tsujii & Kasahara, "G pher and

I nformation Security", Shokodo, 1990) are wi dely used as conmerci al

ciphers. The publ i Gukey, Clphes oy SkAR Webl U8 Quplideitied (el ofhe public

key ci pher systemi's a cipher systemin whicC enci pher key an

deci pher key agf qgécﬁfﬂl&xg{/rﬂﬁt%ag Pk LRe LARCIARLE KBY thirapen to
ecl pher I's hel

public, and the d in secrecy. The features of the public

key cipher ar @sofiWBRd .Zeq ifddeptdonlkerdhalaadvidl R808Won( theSi nce an
enci pher key and a deci pher key are different fromeach other and the

enci pher key GafebesioRetdrpriiesubldompuitae eaehpher akgpraeadlnot be
distributed in secrecy, resulting in easy key 15 distribution. (2) Since

t he enci pher kayspufertysear voatks taidont, 0 orhehpullike, eaclnudsageced only
store his or her own deci pher key in secrecy. ( (3) An authentication
functi on w t h megeiver ,2@hieteicomprices ams actound ingamaditt L604ef dheent
nessage is not a pretender and the nessage is not forged can be realized.
This function accinsinglundd 4 6di4gilsaleqsiiyedente toaoney gifc #hesyst ens, t he
foll owi ng ci pher systens have been proposed. 25 That is, RSA cipher, R

cj pher, W ci prREcoOWmtiaipiiritavdesgided dg dhenddrserte Fhdrd M cipher, E
ci pher, T cipher, S cipher, L cipher, GW cipher, GWVR 16 J Ul 2002 - 56
ci pher, O8SS CiPHRAAIMEE LS pher, and the like are known (for the details of

to'hghgir p rﬁ#ﬁe refer 'Ithoe Cor]pé}e!%taecri%n5 otf0 t%i%f elm % g.m%nléo %’.Ti b'éTg%%(:%i%]:adNbder :
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 [Sl1l], 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.



institute of Electronics, Information and Communication 5 Engineers |6 JUL 2002
(1986)). As described above, according to the above enbodi nents of the
present invention, since accounting processing can be perforned in
correspondence with the resolution ofsj nage information, an accounting
systemi 10 that can fully utilize the features such as the types and
qualities of information and services can be realized. with this system
various kinds of information and services can be copied with. According to
t he above enbodi ments of the present 15 invention, accounting processing

can be perforned i B188! r e580AEENGEL MG NudDe mmacbﬁhtl@@m@é\ﬁoﬂlélme
t echni que. Accordi ng to another feature, an illicit act agai nst information

transmtted/ r geecned theabmag@gerasihiSNtdn SSePiesy Shessagea Heopr event ed.
According to another feature, the transm ssion format of data can be

desi gnat ed i nreoepespontencenal tdetvimetX@3ic state of a network. The
preferred enbodi nents of another inage 25 transm ssion system according to
the present inventionthgl setendecsperdetomestep [S2]6 the 2ooountBHFg In the
embodi ments to be described bel ow, the present invention is applied to set
t he resoﬁutlohElGIé?@?s?noth%np¥®%g@efoAb%l@¢aﬁ%%¢$tQ%F|%Ph6r¢%%5@%dence
with the traffic of a transmssion line 5 and to set the charge for the

i mage in accoiaahEEUEF?ﬂ vhen  beaget Fefrtb h%p%rﬁf%%eﬁl%Faf%ﬁﬁ%%ﬁl%ﬁcodlng

in atransms n syste t hat {s hierarchically encoded i mage
i nf or mati on v'a Ra ?rﬁﬁ%ﬁ??s?%?f 'G%;g1négarticular the first embodi ment

Oicgﬂ'r]tsl f]yStem 10 &‘u'nhg%&';a' éé’eéaﬁ 169 @&CQU;‘%M%H”% etﬁéérpﬁ”orm;
g processrng in thar y at uni ar ges uni ts of
’Iayers (reSO|Qihgnéﬂtginénﬁﬁfgaéﬁggbe 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



The second enbodi nent will explain in detail an 15 accounting unit USﬁg hp
a charge systemthat takes into consideration the information vol une JUL 2002
well as the layers (resolutions) of information. The third enbodi ment will
explain in detail an accounting unit # ed when accounts are settled at 20
predetermned tine intervals in the frfst and second enbodi nents. The

fourth enbodinent will explain in detail a case wherein the inmage provider

si de has one of the accounting units described in the first to third 25
enbodi nents. The fifth enbodinent will explain in detail a case wherein the

[ [ id ; .1 6. 2002 - 58 ' i
described i 1 FREMNPL: APLER: ¢ BOBmmbH FRMFUIaNRE i TR tbd et 1
explain in deLaiI_%hgaggs¥ge8§i@hgoinf5 ﬁa%f@&? &géﬁ%c%¥ rgceiver sides
have 5 correspoﬁalng ones of "theé accounti ng Uni 16 described Tn the first to

third enbodig@g&gidggetgeﬁggghLegggdhgg?;c¥%éé?efgjain in detail a case

wherein the counting units describe irst to sixth enbodi nents

are applied to 10 @REMHALEAHhLOAS BRRIVECEHOEWMOGRIEHES ERfBEriwridl ! ocal
area network. The eighth enbodiment will explain in detail a case wherein

the accognti ngedfyt selesGeliDedniNnréboghi 26 tihe Séid Mo £ Mbrsh SRIESid e
applied to 15 communi cati ons between equi pnments connected to a wi de area

network. The aifnthfemodramnproiiieexpl By ndétedeing|a soraspatberei n a
ci pher unit is conbined with one of the
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
reception terminal device 1603 notifies User L of the
charge by displaying it.
In the sixth operation step [S6], the charge is
25 paid.
Note that this embodiment also includes the

following cases.



accounting units described in the fourth to eighth 20 enbodi nents 501%§“hqm0
protect information frombeing tapped or altered, and to performfair 2
accounting processing. The first enbodi ment of this systemaccording to the
present invention will be described below with 25 reference to the
acconpanyi ng drawi ngs. The operation 88 the i mge transm ssion systemw | |
be briefly described below First, the 16 J UL 2002 - 59
above-nenti oned hierarchical encoding is perforned for an i mage to be
transmtted. Second, the use condition of a transmission |ine is checked,
and if a sufficient capacity J.s ailable, 5 franmes of all the |layers of
SSEATON FRg

the i mage informati ofcare

YedYPER UgSk&PInARIIMRP®a suffici ent

capaci ty for senging. pOUmLgN ob athobhe Layers e ngkogyabiable.

information i £ransm tte

e order From 107 nfor ron-o ayer 1to

those of upperdfuers Wel/lcd (3¢ uAnge hRakeLhenguLpRALLY aYaLkal e

capacity of the transmssion l'ine

ssi on net hod becones

an i nportant elenBnl ieehNiaue W8 dBLORe S ShAEmetsMhhhBEdh#orRb @A BRL i On

in, e.g.,

a LAN. 15 However, this system does not depend on the type or

quality ef inkgy rd ARsAgnated GestinR¢idAes MALsPeaEar Fuaesawnt i ng
processing to cope with hierarchically encoded i mage data. The present

i nvention has ikeamdsdenen foanswdagativoncakesuch 20 situation, and has as
its object to realize accounting processing that can cope with the

hi erarchi ca

encodiImg thec firgwe caBeg. th8 psomiflamchndnakelsl bakedi agr am

showi ng principal part of an accounting unit according to an 25 i mage
transm ssi on @yscamtding aimsesedn thientese, Rbeewsemg(py Rig. or9, an
i mage transm ssion system 110 conpri ses an accounting unit 100. A control

unit 101

1 ey gocoppding gmitdedshnotifigd ofawbai §§PSF Péquests from

users transmtted/received in the i mage transm ssi on s%sten1 controls the

operati ¢f¥s of TXansssiomefkeRy ifaee foom tbeedssting

ippy QRs#P€si on node)

selecting unit, 103

15

20

25

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

In the second case, the provider and the
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
message. Alternatively, the accounting unit of the
destination may notify the user of the charge in the

fifth operation step [S5].



5 and an accounting processing unit 104, and also controls to notify the
selecting unit 103 and the accounting processing unit 104 of an i déhtJUli 2687
(the nane or code for specifying an image) of a requested i mage. 10 The
traffic checking unit 102 checks the4transnittable capacity (traffic
information) at that tine by nnnitdri#g"the i mage transm ssion system 110
or by inquiring of the inmge transm ssion system 110 as to information
associated with the traffic managed 15 thereby, and notifies the resol ution
selecting unit 103 of the checking result. The resolution selecting unit
103 receives the '_identifier of a.r St, j fr SuHih uni t
101 and traffic i nforhi i%%c%?é)tcﬂ;’grlaﬁtg%g] tsﬁ%ﬁsm' s?i’orﬁzrgota%?st em fdraom t he
traffic checkin it. 10 el ec . i &k Ry i t he
image in acco‘f’d’g%ggé%trﬁ%{ hlze (r?aé‘ftl g"l{lﬁ??rﬂnggtgl@;nﬂg?;yﬁlg rn{ea?zl Jﬁi’on sel ecting
method will bge d rj r ek NQH Ll 1603 .ac qpe iddue gri@mressi ng
unit 104 and ??1eﬁ%&%%g%%ﬁrgn%enﬁ&q%olnq%ﬂ%ﬁ 110, which perfggfr m accounti ng
processing, OfoihensSe! &&¢ Lk IESES UidPriisplhib the) decliiBRd diargkhe
accounting processing unit 104 fetches an inmage identifier fromthe control
unit 101z and; RFSemb€leResthes ohott i Hying fusemtl af fuhemah@rgeesol uti on
selecting unit 103. The accounting processing unit 104 5 reads out a charge
correspondi ng to the teéchethrd Bperation istep Bl r he AIVDFHRG mat i on
froma storage unit 105, and notifies the inage transm ssion system 110 of
the readout chaigeléodocabtubates The charggdngHrradsatiFeLR MR e
information of 10 inages to be referred tv by the accounti rocessi ng
unit 104. Thebashgeofruniti cbange sydtand 1ake | ey TR e‘ﬁ&%tfﬁ% ‘?lgtwork,
and termnals such as conputers, recejvers, éﬁinters tnn@itgﬁs, and the
like, which afsfeslcopfeéved 8b TRREnEHIR KAWT I"3Y IS BIE Y T adi 0. Note

that the respective functions need pot alwa be divi ri bed
above, BOt a §F§P&PYt§h8f°PGﬁgFiBHth%IEE?%gﬁﬁ nc%%é#ﬂ%%%gé%gg?%gle

bl ocks ray be 803 AEROPnBAEREOYPRES br OB ot ot g

traffic checking

[aking a5 an exanpll SHBaEs e ReDBTEeTRE™) FECR (7 ahors 2o on 35 Syetem 110 i s
realized by an, ATM CA3UNERLANBESvIABRSACthe 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.



Mode) . 76 ,~11 E2(iQ@ - 62 The traffic checking unit 102 inquires of
the inmage transm ssion system 110 as to whether or not data can be
transmtted at a certain transmssion rate Cr. If the image transm sEﬁo’H‘- 2002
system 110 denies 5 transmi ssion at t transm ssion rate Cr, the unit 102
inquires of the inmage transmni ssion sy$tem 110 as to transmission at a
transmssion rate Cr (Cr < Cr) until permssion is granted. On the other
hand, if the imge transnm ssion system 110 grants perm ssion to 10 transmt
at the transmssion rate Cr, the unit 102 sets the transm ssion rate Cr as

a checki ng val ue. ap.J gﬁ.ﬁﬁ 1 SSi O Eﬁ%]ﬁ% 4 anot her
network system a ﬁ%f%’t C ecérﬁ%]&ir&eéﬁ%cfp%m% eé:('lhan t arwrreg—gﬁ%rﬁed above
may be perforiied | BeldeCOFIESPOEIG AR Nd A dRIIOLd cdpr e specifically,

the traffic checking nethod of this enmpodinent 1s not limted to the

above- nenti onggcggﬁ?g]qi,gngfd{-gg@i@yj An exanpl e of the resolution selecting
method in the resolution selecting unit 103 wll be explained 20 bel ow. The

resol ution sel ectipggunil i183arSTEEN 6$id K NBHIWIhASSACiaiedrad th the
traffic of the image transm ssion system 110 fromthe traffic checking unit
| 02, andsal soneewoirkestt tivis datbodimsn®f Rdefapreiced@Figqngelfram the
control unit 101. The resolution selecting unit 103 conpares transm ssion
capaci ti es (i ATYr(Asyoohsonees Transger Modei t¢ |be2(Bscridded 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
apparatuses are connected.
A facsimile apparatus 1804 is connected to the ATM
network and LAN. A color printer 1805 has an internal
page memory. A color copying machine 1806 includes a
15 color scanner and a color printer. The ceolor copying
machine 1806 also includes a page memory for storing
image data of an original read by the color scanner,
and a circuit for reading out data written in the page
memory and supplying the readout data to the printer.
20 A file server 1807 temporarily stores image data
input via the ATM network. A workstation 1808
inputs/outputs data to/from the file server. A
terminal device 1809 is connected to the ATM network.
The terminal device 1809 exchanges data with the
25 above-mentioned LANs and performs various processing

operations such as editing for image data. The

terminal device 1809 is also connected to the printer



storage unit 105 will be described later with reference to Fig. 20)
required for transmtting the requested inmage at the respective resolmﬁmeqwz
and the traffic (transmttable cagacity) of the inmage transm ssion 5 system
by accessing the storage unit 105, anggdeternines the resolution upon
transm ssion of the inmage in the follow ng sequence. Let Cr be the
transmttable capacity calculated by the traffic checking unit 102, Cl1 be
the transm ssion 10 capacity required for transmtting certain

hi erarchically encoded i mage information at resolution 1, C2 be the

transni ssion ¢gpsci L,Yar efdi hedwbek LEA8SLALND NOsOHEot NROGed NEQtE@AL I ON at
resolution 2 (information of layers 1 and 2), C3 be the transm ssion 15
capacity requiige.f on keapesi 1BlOghbBeth8bgamé ndoramgementt asesloatti on 3
(information of layers 1, 2, and 3), and C4 be the transm ssion capacity
required for brfamaei fiilegseheernmmge7informati on at resolution 4
(information of layers 1, 2, 3, and 4). In this case, 20 if O > (4,
resolution 4 is sellbet sdrven LA&0oihecohnadtedfta@da>cqtor @3pyiegol ution 3
is selected; if Q3 >C > (C2, resolution 3 is selected. Also, if 2 >C ?
Cl, resobuti omaghigeséBdit edmilprceo>tite sbova-mertiPned oBOYOFs sel ect ed.

If C1 > C, the 25 resolution_selecting unit 103 notifies the inmage
transm ssi on SPRYARPt MAchangulfPEient transni ssion capacity cannot be
obt ai ned even at resqlution 1. ~ S ~ ~ 2002 - 64 te that

operation of the rés FH%FSE §$F$¥PFhﬁnuﬁ§%zlb§ ?gnﬂ%?t$$n$?egg?ok?ﬁe
above-nentioned, one, |f_the_.capacit LS. not ugh to tra 1t_ap i mage
at resolutionnFtFPrg'l,Té?.é}?Q?E} éei@g}§§ognl$g%ggeﬁ%§v%% ggg%sﬁ% ted at
resol ution i W.Lhi Rt ds : (o] or.the | may wait
wntil a suffi?%%nbggaggggggﬂC)agé_ﬁggfi?ggaté¥lé%?%.giig.vggﬂéﬁgms an

exanpl e;gf a gﬂgbgeohagks diopedy18etfckhe storage unit 105. In the charge
tabl e s%omm in Firg. 20, for exanple, information Info 1 incurs charge 11

and requires transgi 9gRON8E8PRELEYVvESL1iNnAga dhthaSvpaOvhdesTat resol ution 1.
network.
A center station 1814 such as a CATV station
outputs various software data and image data to the ATM
15 network.
A first router 1815 connects another ATM network
to the ATM network, and a second router 1816 connects
' another LAN.
An ATM network switch (not shown) is arranged
20 between the ATM network and each of the apparatuses
connected to the ATM network such as the facsimile
apparatus 1804, the printer 1805, the color copying
machine 1807, and the like. Note that these
apparatuses comprise accounting units described in the
25 first to the third embodiments as needed.
Fig. 15 shows as an example a case wherein the

center station 1814 comprises an accounting unit



Al so, information Info 1 incurs charge 12 and 15 requires transm ssi' gn
capacity Cl2 when it is provided at resolution 2, and incurs charge U2
requires transm ssion capacity C13 when it is provided at resolution 3. The
operation executed when the accounting unit of 20 this enbodi nent perforns
accounting processing in a charge systemthat sets charges in units of
resolutions will be described below In the follow ng description, a case
will be exenplified wherein a user (or his or her termnal) requests a
provider to transmt inmage 25 Info 1, and the transmttable capacity of the

| mge transi gLoRcRYSEERI AP LABAS Qrdialdh Sadidd Pgog ds G UL

2002 - 65 In Irst operatioh step, Thée control uni et ches

i nformation W,th-WiiShed N HSGhed €U SEISe F&ﬁ%@%étid@%ﬂ@fé}s la by

noni toring nmessages transmtted/received in the imge transm ssion system5

or receivVving argRSafeees I 1dedd SPGR £ 1R SEAS U Y /S eV ik idie Ssecond
operation step, the traffic checking unit” 102 checks the traffic of the

i mage transm $812Nasysh elmddd ddstiditiodp 40 fDted nespidianserd t abl e 10
capacity Cr. In the third operation step, the control unit 101 notifies the

resol uti ®n seaecdungingi dpdO3tbdn i Tienthd | afodaHdneertidinddhe requested i mage.
The traffic checking unit 102 notifies the resolution selecting 15 unit 103
of the transnattanfemespacity C. Furthernore, the resolution selecting
unit 103 reads out transm ssion capacities required for transmtting inmage
Info 1 at the respietthe ficet wrerstionmter Sl adghamaernigsnl and
conpares themw th the 20 transmttable capacity O so as to select inmage
resol uti on 3 @evie’phief nkssyes R Exanrwmissian rfequesierto tthe rrrtans

notifies the inage tr ssion, system 110 of the selected resolution. In
the fourth opSFation Loid, 2 GUATteR AN ARGRy S FHeROTHE SR ount i ng

process| g unhs e Q1 dEM 'L Lvi DS L2 1S {EIURIERALRYS. The
At this time, the accounting unit fetches the
transmission request from the center station 1814 that
received the transmission request.
In the second operation step [S2], the center
15 station 1814 transmits image data to the digital
television 1812, and the digital television 1812
receives the image data.
At this time, the accounting operation is executed
as in the fourth embodiment, and the charge to be paid
20 by the terminal 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.



16J UI 2002 - 66 resolution selecting unit 103 notifies the accounting
processing unit 104 of the selected resolution 3. The accounti ng prg&gﬁfin&
unit 104 reads out correspondi ng charge 13 fromthe charge table st i i
5 the storage unit 105, i.e., that sh in Fig. 3, on the basis of inmage
identifier Info 1 notified fromthe control unit 101 and resolution 3
notified fromthe resolution selecting unit 103, and notifies the inmage
transm ssion system 110 of the readout charge 10 information. Fig. 21 is a
bl ock di agram showi ng the detail ed arrangenent of the accounting unit 100

shown in the functggng* b%Q&#tﬁ Fgéb 4{$ﬁéﬂétégﬁﬁ) S Fig. 21, an

accounting unit 20 correspon to t e ac ‘g uni shown in Fig.

19. A CPU 2015pLp£65SE814 n@é‘ixﬁnﬁé?&é%%ﬁﬂz'&? efnt Fh% aiyl generates
commands to an external device 1 n accordance mnth a program stored in a ROM

204 or a RAM Z288ord@&nddewitl tid et acsn 221 & Chaneasa ¢ ¥ orraduase Wi th the

information transm ssion systemor inputs/outputs data to/from a storage

devi ce 206. The RAM@OSctSunttelg byniheekdd) P @scourdt €impraperaeiori y, and
stores a program 25 The ROM 204 stares a programto be executed by the CPU

201. Wes a pppodetectihgatied étidnof siepple of Itie Mindde 200a- 67 outside
the accounting unit 200 or is stored in the RAM 203, the ROM 204 nay be
omtted. A bus 205Insthsefliftin epehatipmgstep al Sbngthehecarorgonent s from
the CPU 201 to the ROM 204. The 5 storage device 206 stores charges
correspondi ngstationfb3batnotibiesi the terwinak dgvigmged)9 anfl Wmpri ses a

magnetic, optical, or sem conductor elenment. In Fig. 21 the functions of
t he control ugpgrggrcalculated 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 that this embodiment also includes the
following cases.

More specifically, when the terminal device 1809
comprises an accounting unit without arranging any

20 accounting unit in the center station 1814, the
accounting unit may fetch the transmission request from
the terminal device 1809 in the first operation step
[s1].

When an image begins to be provided, the center

25 station 1814 or the digital television 1812 supplies a
message indicating the start of image provision to the

terminal device 1809. Upon completion of image



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 bﬁ%%ﬁﬁs
For exanple, the control of the abo!eugeqtioned 15 operation steps, 't fﬂ@?
checki ng processing, resolution selecti'ng processing, accounting

processing, and the like are attained by the CPU 201, and the operation
sequence, traffic checking nethod, resolution | selecting nethod, and
accounting processing nmethod 20 therefor are stored in the RAM 203 or the

FOM 204. The 'aldidi el ¢oRt@Ee syl o 1699 b $heOBEE3kAN Step.

resol ution notificatiod in the seco operation step, and charge

notification ifRf i 1B 10P&LRH19R S ke RedsagRe i hALFRE 1 M thBeehal
interface 202. 25 Note that the arrangenent tﬁét realizes the functional

bl ocks shown id¥ Rifhgel HricviRQbnl it 4@ tteriiakishawackn1Bbg. 21. For
exanpl e, at |east one of 1 6 JU 2002 - 68 the functional blocks shown
in Fig. 19 may be aerstddosuediby ondtdewasts eéheadtcbhatingcti onal bl ocks
shown in Fig. 19 may be constituted as a single device. Al so, the operation
i's not |i9n t edbderdtions azbdescrdbeidoiad thwee foamrdht bmbodiineditmapbni ncl udes
the followi ng cases. Mdre specifically, the second and third operation
steps may be clEtsEgiEdn oo tiee nesspgeaniadilcatiogothei stass| oft imggenit 103
reads out the transmission capacity 10 G required for transmtting inage
Info 1 at a ca@unatisiassoland ends. ther gccopatangt ope3akdenf LESNt he traffic
checking unit of the transm ssion capacity G, the traffic checking unit
checks if the d9%aeHHEs AN hen "eeSeger dnEGaddngh&hreBRuPEoAMAge1S |f the

transm ssi on cannot be perforned, the resol uti sel ecting unit r eads
out a transm REVH e (P 5361 FEFCat t & %g'(fl%gt PBﬁrF%.loa. ?tﬁgsiggt]i on
1-1) lo t ha ttr}\e J &5 IO tj.imorﬁti iy and .rg;?E ats the above-nentioned
operation. |f Ghe ans Sion can b gérforned, the resol ution

sel ecting unit 103 pat] fhes fg.%‘it' 198 165A05BHS 9675 F&ﬁpg%bé%ldakhe

accounting processing unit of the selected resolut ternatively,

in the first QRRIRIHNTQAMSUPAL WIthds’' a998ngiaCany keesLHELAG URSR
requesting an inmage. 25 When the accounting unit Of this enbodinment in the

second to fourid WRelcainiteR SHaRIohellend Bes theaterhenhlibgeveas heo9,
transmtted at the designated resol ution, 16JUI 200Z - 69 the

resol uti on selwei igegowntini0aniet ifiteheshehemganshidgsibasirequegst em of an
instruction for transmtting the imge at the designated resolution, and
t he accadunt i ngEgomoddes idigidrilt teléviaiom M812hdnacbeufiirsg bppracdes ng at
t he designated resol ution.

step [S1]. In this case, the accounting operation is

performed, as described in the fifth embodiment. In

the fifth operation step [S5] of this embodiment, the

digital television 1812 notifies one or both of the

20 center station 1814 and the terminal device 1809 of the
charge.
The operation executed when at least both the
center station 1814 and the terminal device 1809
comprise accounting units is apparent from that

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

exchange not only between the center station and the



When the transm ssion cannot be perforned, the resolution selecting unit

103 transmts an inage at a transmttable rate or waits until the

transm ssion can be perforned. Alternatively, the unit 103 notifies gﬁe“&dmm
i mage transm ssion systemof a nessqgg& ndicating that an inage is
transmtted by lowering the resolution~or the request is canceled. The
accounting processing unit 104 perforns accounting processing correspondi ng
to the respective processing operations. 15 The second enbodi nent of the
present invention will be described below wth reference to the

acconpanyi ng ¢S e /ilidetBRAITEN paldi el 635l kayRakban IS appl ied

to realize an accounting unit us I na charge systemthat selects the

resol ution (| ayRfdcdd B HRYRaLGHe transnmtted in correspondence with the
traffic of a transmssion line, Sets unit charges per unit information

vol ume in correspoRgRNeq ghithh chb@digealtubifORhe Pradieht ¢hveARges, and
determ nes the 25 charge on the basis of the unit charge and the
information velilme b deertibadsbellod | FAge, 1160 shope ant BxBinglar effi cal
encoding in an inmage transm ssion 16J UL 2002 - ~0o systemfor

transm ttg ng Hirer ayoridepd lof anmaded meddge netivoirkaisiyeten ot kaithaghel ssi on
line. Fig. 22 is a functional block diagram show ng principal part of an
accounti ng unigreseedr dinvgnitdonhd s5 appddedt.r ansm ssi on system of the present
invention, and corresponds to Fig. 19 in the first enbodinent. In the

fol | owi ng descrirﬁiﬁﬂ%éniiﬁgtéplﬁ gdedéri gt BodSHN nedwozhe 28PLabgéngnt and
operation as those in the first enbodinment will be omtted. 10 Referring to
Fig. 22, an i faddaaneads subd sy pedwerko apensr cebleafedevdsitrng unit 400,

ich correspond 0 the acc ing unit 10 hown in_ Fi 19. A control
uni £ 40 corr XS ReFRE SORE: el fonnEsEedh S sFEPAReTg ViR ¢y aff ¢
checkin nit cor.responds.to_th raffic .c ing unit 102 shown in
Fig. 19%‘(},01\ resLi)}" U i](oglr?c%ell eacrtg’lanélel}ﬁ'lofrkf SEggfr?'r 3?802??%‘0 the resol ution

selecting unit 103 oy hdEals s MY 9609 S0RZ0Rs0R Ui L 404

corresponds to the accounting processing unit 47sho 19. A 20

storage unit 405 SLORA%CRRRERNBEIBRE 9100 MREsR1batier eferred to by

the control unit 401, and corresponds to the storage unit 105 shown in Fig.

19. The i nage d4tA19MtESi20055Y S rfFotka taon" pHRIder0 20Pe hAageokransn ssion
system 110 shown in Fig. 19. 25 A neasuring unit 406 neasures the

information vqinovedef viardges Riodssofomultdaediat ddfoenatied suochhas 1 6
JU 200Z - 71 image transm ssion system 410, and is not arranged in the
first erifiodi nenidege sorfidrec tdlooy e aufie dmfpemiationh andh&hge ltikkel bystored in
the storage unit 402 are the sane as those shown in 5 Fig. 20. The

oper at i on whenttild zdago Fneiseg commundicatiion 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.



enbodi ment perfornms accounting processing in a charge systemthat és
charges per unit information volunme in r correspondence with res&l@?'bﬁ@%
and determnes the ,. 10 charge on the basis of the unit information volune
and the information volune of the transmtted inmage will be descri bed
below. In the follow ng description” alcase will be exenplified bel ow
wherein a user (or his or her termnal) requests a provider to transmt
image Info 1, 15 and the transmittable capacity of the imge transni ssion
systemat that tinme is C (Cl4 > C > Cl3). In this case, the first to

fourth operation s s.are the ,same_as.those_jpn the f] enbodi ment

descri bed above, ahggalBéPﬁW?EBOBeEEPVbé?Bﬁ %hg%ea?d2%5§?|Paﬁs onitted. In
this enbodi ment, upon _conpl.etiqn _of .the fourth eratjion,.step, in the fifth
operation st of A ABYs URLRG darerabEdcinbhs: REEREr SPmeliEd vol une of

image Info 1 @&bbﬁiﬁ%ﬁth?g%ikE?”BQﬁE?EB@iéXéEe€66&9n£8?§$85%38§ﬁgkéi”9

image Info 1. Upon conplétion of transm ssron of | nage

accounting pracessi Rg ¥Bkh 404 dRESLRLEESH! PEoGPAEPS SRatB8ePaShavael unit
16J!'J1 2002 - 72 charge 12 and the counted i nformation vol unme, and

notifiessthe iLpRGANELARSHhIS50NanYshes fa0ish bhevedeterahperdeebaegs. Fig.
23 is a block diagramshowing the detailed 5 arrangenent of the accounting

unit 400 showgsierr kha faet kepah.bl ock diagram of Fig. 22. Referring to
Fig. 23, an accounting unit 500 corresponds to the accounting unit 200
shown in Fig. 21. ARhePHcbBiincangespondaayobéhen€Prb@bdtetioin eackO0 Fig. 21.
An 1/0 interface 502 corresponds to the 1/0 interface 202 shown in Fig. 21.
A RAM 503 cor epppoadsst omaife bRAM2E8teiohatvaeli gacRlappadatuROWMnE804
corresponds to the ROM 204 shown in Fig. 21. A bus 505 is used for
exchangi ng dathelheineny .t RE BapbReREBNLEEAdt Fe €PCh5ARPAEatHE REM 504,
and corresponds to the bus 205 shown in Fig. 21. A storage device 506
stores &Rar ge&PcEXtELPBAJARYLIES different resolutions in units of inages,

and corresponds to,the St oL 39eLaeYL5fa208a5hoY ! Nikh9refdience 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. In the following description,
the transmission line includes the second LAN 2004, the
B-ISDN network 2001, the CATV network 2002, and the
first LAN 2003.

20 In the first operation step [S1l], 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.



20 A measuring instrunment 507 neasures the transm ssion volune of inmage
information transmtted/received in the image transm ssion system 4104 Bam 2007
conpri'ses, e.g., a counter. In this case, when tine is nmeasured in place of
the information 25 volunme, and the chgrge is determ ned on the basis of the
unit charge and the neasured tinme, th 2CPU may ~ s ~ul zoo2 - 73 perform
measurenents, and the neasuring instrunment 507 may be omtted. Referring to
Fig. 23, the functions of the control unit 401, the traffic checking unit

402, the resolution 5 selecting unit 103, and the accounting processing

unit 404 shom@ innFigh.ZZ.c%nrge regbized bg %he CPU ?9%1 5he ljO interface
502, the RAM 5§} 9h ROMB0%! ?ﬁe 5 %6%?.% ﬁngh%pﬁea_d?lng i nstrunent
507 (the measyring.past iuTeAl 204 IRYoRE.ATLLAET; MNEPLiPElS 10 Measured).
In this enbodiment as well, varirous nodificafions described in the first

embodi ment may be gRdenel Byl birs oBIPRH BRNL teb hEsSAT e Alabhiaoss Te may be

cal cul ated by the neth as Int Ifth operation step at an 15 arbitrary

timng duringsbaBgeat k2B8BhIS598n 888miALL A6R OHEYLASE PHRESSHE NGr Ushé 404
notifies the imge transm ssion system of the charge. The third enbodi nent

of the pgesenyahftkeitbl @BriihbtBerdesptibrdobeifige 28uting hi s enbodi ment,
the present invention is applied to allow settle accounts at predeterm ned

time interval sransmiaketdbat bfigthbBeimagaul at ed charge in the first and
second enbodi nents. Note that the arrangenent of an accounting unit of this
enbodi ment is 25 the sheefasrthabtpshawmonnsteg. (22], Frigs. iRkfdrmatdi@dB show
exanpl es of accunul ated anount tables stored in the storage unit of this
1. 6 J UL 200provider 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



enbodi nent. For exanple, Fig. 24A shows an accunul ated anount table when
the accounting unit is arranged in a termnal on the imge provider side.
Referring to Fig. 24A, only Charge A of those of images provided td 65JUlsifl
A is not paid yet, and only Charge B of those of inages provided to User B
is not paid yet. On the other hand,-F5g.-24B shows an accunul at ed anount
tabl e when the accounting unit is arranged in a termnal on the user side.
Referring to Fig. 24B, only 10 Charge A of those of inmages provided from
provider Ais not paid yet, and only Charge B of those of images provided
fromprovider Bis not paid yet. A sequence for calculating the accumul ated
anmount of chargeeivbnai statbasedtiba fdbloming dreadesmi 1$eduwl beymt i on
vol unes of inmages by the accounting unit of this enbodinment will be

descri bed bel 83y pa ahtemptedwpyigl Hbs@isprserh Perser® will be exenplified
bel ow wherein User L (or his_or her termnal) requests provider Ato
transmt inage |nfb-1,AaRai¥ReP2DLY r BRRF 11207 oL REPERI $1PBI Wi P hrage

transm ssion systemat that time js O (Cl4.>, > (Cl3). Note that the
first to fiftﬂg%b‘éga%i’%ﬁg‘%?e %riﬁh‘?hﬁe%%%‘fea‘?i’d%%’é%‘@r&%' of this enbodi nent
is the sane as tho%e qugribgd ab vgd.and.a det ai | fdgg riPtiff §§ t her eof
will be Bnitted. If°tHisCahbIRPAERY  LEON- Tt ST BHE of* (e T

h™Oper ati on

step descri be )l i rafl . __ step, an
accounti ng pr%%§€§¥ﬁgr%€?%9$% dé%gﬁ?gthgégégﬂﬁaﬁﬁgg%i%%%dﬁgg%}J%%arges for
User L from a; stQFR9Ei14NIt, adds the charge calculated in the fifth

operation step to the readout accunul ated anount, and records the 5 sum

data in the storagg, unktrd@8ivihg &eueidh crbosi fRay Gfatdie present

i‘'nvention will be described below with reference to the acconpanyi ng
drawi ngs. Fi gin2&rmétioR| 6k Fagféeath SHeak Nh fotwmstE el i feddivadi mage.

provider (or his or her term nal device) has one of the accounting
processi@g units déscrAbesceiwvihg $tasion ofddges marmibtreidformettoni ng to
Fig. 25, a transm ssion term nal device 1001 on the inage provider side
conpri ses a 1®ithoptteayinghchargepefeontie cragritvad nfpriatiemnon, or the
like, or an image transnmtter, which conprises an
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 device and the reception 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
calculations.
The cipher technique will be explained below. The
cipher technique can be roughly classified into a
25 common key cipher system and a public key cipher

system. The common and public key cipher systems will

be described below.



accounting unit 1002. The accounting unit 1002 corresponds to one of the r
accounting processing units described in the first to 20 third enbodi nents.
A reception term nal device 1003 on the user side conprises a conputer such
as a personal conputer, a workstation, gr the like, or an image recdilvdbl 2007
The operation of this enbodinent will Be described 25 below with reference
to Fig. 26. In the follow ng description, a case wll be exenplified
wherein User L (reception term nal device 1003) requests provider A 16 J
UL 2002 - 76 (transm ssion term nal device 1001) to transmt inage Info 1

and the transmttabl® ¢ i i ns@h $Sk@n t that
timeis O (Cl4 > CP$§L Eﬁgfk%ﬁ%%’%%gﬂggg% ﬁﬁ%ﬁg§gFgcggsF%§%E§?%aof t he

second 5 enbodigfgndy anG ) AARYAKL, ROk atenUigda tAphBe Eikskn
operation step, User L transmts a nmessage that requests provider Ato

transmt image jiMkpitH @ RIQHMEM ALY iahde af Fakalkag @Rakknan(t his message
will be referred to as an inage transm ssion request 10 nessage
hereinafter). Wamtdikel JipHsd k&sviiee sboRbcof (plewvi dallAdr acekeeeatt he

i mage transm ssion request nessage, the accounting unit 1002 fetches the

i mage trarssm sskieyn cigfeastsyssgga faymmettrd.ct capbers systemer prnal devi ce
1001. 15 In the second operation step, the accounting unit 1002 checks the
traffic of theusuaiswiiphiegn dyistemli.a t he transm ssion term nal device 1001
to obtain a transmttable capacity C, and thereafter, refers to capacities
Cll to Cl4 in a chae Casmens kerh aiphey sygtepocamhbr, classified1002
conpares the transmttable capacity O with capacities Cl1 to Cl4, and

det er i nes t hat!Pade DAk Finhary fior Gipheringedatf ABsYPETPoRE3. The unit

1002 noti fi the t i ssi.on terminal devi 1001 of | uti 3. 25 |
fhe third oper SAGRCIEED.S THIGT HROR RS o SFly REXAR908M BEPTORT EFansm ts

| mage Ny L at Lesal Yl oD, 3,8 QA6 daVidel ety aNSELaSon; Lhae. cAbe 16

J UL 20 t he "sa he  accounting u neasur es ein

volure of | Ma0eplel e d Shflndd ARsELEed skiRbENe:! baRsTi ssi on

term nal device 10 fourth operation step, thé accounting unit 5
1002 nonitors i mage mHd 1boMidEpHer ReidiGdesans irbheposkebnt Bepuairt | 002

recogni zes the end of transm ssion of inmage Info 1 to User L by detecting a
bit pattern i ndaaaidiphdditgeimhtedl Hyhardaimgpesihgbyheeoederngfa nmessage
i ndi cating the end of transm ssion of inmage
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 multiple
( 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



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

i nformati on volune 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 3tep to the transnission terninal device
1001. In the sixth operation step, the charge is paid. Note that this
enbodi ment al so includes the 20 followi ng cases. In the first operation
step, the user may designate a resol ution when he or she requests an imge.

sect vt e oebPuBIRFEEReY ShetHSURnHERTED AROEAAARAT P g
tr anom sei on BABAST YRR TRy SHATE b8l o SREceS, oSy SpBtanEy O 1N
accounti ng p;ﬁ%ggsgggcgﬁ§&r¥ﬁgiscygﬁé%sa sufficient transm ssion capacity

i's assured. ernafive e accounting processing unit transnits an

i mage at a resol utgpg gb?he' QYScipREENLSLOR Wiih bheexpis RS ssion

capacity Cr. AlternatiVvely, the accounting processing unit supplies an

instructison fge1eancerh8dphheibeRNGSEibReANS, SBER 1&38S8L sRELNsPPPARAL US,
and perforns accounting processing in accordance with the instruction. In

this 10 case, ihh@hi8Ro&nt EABSPhESI RBy ApRAT At AScPEhEDI W8y | ABge transm ssion
processi ng or processing for canceling the request together with an inmge
recepti on appaiffasentlofeoinhabachnethér| hehabeneipbat i kagdipropesstog
operations may be selected by the user upon inquiry. 15 In the first
operati on stepubllie,ussd thg désbpbesi gant bsahebdninasedeetye (Bhei mage
processi ng apparatus) as a destination of an image when he or she requests
an i mage proviEgaturest pinshet publiauey ahBher odrdeds Asurmashzed ifmge
information to the 20 designated destination. In the third operation step,
unit chaPge 18lhmy(Be read 639, P&h8Wthe charge incurred so far may be

cal cul ated on the is of unit charge 13 and the infornmati on vol une at
that time. The caIEiSatﬁﬂnEﬁa?BeeﬁglﬁB rbﬁegu?ﬁatatge?h%h??aﬁﬁﬁi§§?on

terminal devige L0OT, .t BUS,NOLLLY)0H.P" Ok OB AuRL: REE ko' chienghar oe.

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 not a pretender and the message is not forged can be
realized. This function is also called a digital
signature. As typical systems, the following cipher
systems have been proposed.

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

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



In the fourth operation step, after unit charge 13 is read out, unit charge
13 may be output to the transm ssion term nal device 1001, and the

transm ssion termnal device 1001 may transmit unit charge 13 to 155 Uslef0iL
via the transmssion line. In the fif operation step, the transm ssion
term nal device 1001 may notify User of the charge via the transm ssion
line. ' The accounting processing unit 1002 may be 10 realized by a CPU,
menory, storage device, and the like of the transm ssion term nal device
1001. In this enbodinent, the follow ng nodifications may be taken into
consi der ati onch pnaddi b50Nciohd e GHAWEHER! | AL bk YL Sar el Noulrs, LN S

enbodi nent may 15 1 hc Tcations in which the accounting processing

units of the fkpst tRBAabbAL s CHPOCh IR ShaF S, aRPEdLGo Uitadtddd #ripdi nent

of the present invention will be described below with reference to the
acconpanyi ng 20o6r aveRESs Kbgama,/ SIS EAMoIEE! &tiprSerTHer his or

her term nal device) has one of the accounting processing units descri bed
in the first tasthtote esdorl setdenidef eInfougnd ©idn Gand® Conanunarsicysi on
term nal 25 device 1201 on the inage provider side conprises a conputer
such as 8 perBogaheensp(1e86) a. workstation, or the like, or an inmage
transmtter, which conprises an 1 6 JU ?00?. - so accounting unit. An
accounting unit 1282 desceihetdsbove omecodrdirg dewdir ialpys ocessing units
described in the first to third enmbodi nents. A reception termnal device
1203 on the regepdtpertgcOtopR i RERSEN EoHPARFLT s (RINGS SEFVIOIMY
conputer, a workstation, or the like, or an inmage receiver. The ?Peration
of this enbodPRERESFING RN dRR PEHERITRY ol FRTreRMAENGE (Wi fheg. | n
the following ' d sgri tign, a case_wll, De exenplifieqimhereiqiuser L 10
(reception teFRFRAFTHRYI ¢k 1BE5 1RIREVRIE R oA YA RS MESDh term nal
devi ce éOl) % %r nsm.t,{mge.dnfo %%an %?eé%ians 1 ttahle city of the
i mge t% nsm fé? n&%@&%}ﬁl%t%ﬁﬁz?i eigsIe uzf f%crpbra%t}lrﬁ%aip Yen t he
accounting prgﬁgséﬁgﬂiyféé 5% fﬁ%bfﬁg{qgh and services can be
realized. With this system, various kinds of
information and services can be copied with.
According to the above embodiments of the present
15 invention, accounting processing can be performed in
correspondence with the hierarchical encoding
technique.
According to another feature, an illicit act
against information transmitted/received in an image
20 transmission system can be prevented.
According to another feature, the transmission
format of data can be designated in correspondence with
the traffic state of a network.
The preferred embodiments of another image

25 transmission system according to the present invention

will be described below.



15 enbodinent is used. In the first operation step [S1], User L traﬂﬁmil?wg
nessage that requests provider Ato transmt imge Info 1 to provid R

a transmssion line (this nmessage will be referred to as an i mage

transm ssion 20 request nessage hereinafter). The accounting unit' 1202
fetches the imge transm ssion requeép nmessage fromthe reception termnal
device 1203. In the second operation step [S2], the accounting unit 1202
checks the traffic of the transmission line 25 via the transm ssion

term nal device 1201 to obtain a transmttable capacity Cr, and thereafter,

refers to capacities Cl1 t 4 in the charge tahle describ ~s ~al
~00z - 81 above. I%he‘%fet '"{erril_ﬁ)gzocg)r%péi%esscrtl%gq g’fﬁ'son"%’t'ﬁ:gb e capacity
G with capacities CL1 0o Cl4 an t.erqm.ne h'r%%eclldg-%njsisto be
transmtted R-FEs0l u]hl‘%)er?tgl.]onrh% %r?ﬂ}q'l%g%ngst‘%‘{]iaéesét e recelpti on term nal

device 5 1203 oy JaSPldt I (haglnad aPRLIA Qeqan devi ce 1203 not i i es
0

the transm ss erm nal device 1201 of a nessage indicating that "User L

requests provigere dhdmddaSith TRIG G H  a5Unidnisidn 1ihd n the
third operation step [ S3], upon reception of the nmessage fromthe reception

term nal 5 devi g8y 1203t hehd rATHe AN 1S Nimie dayiascdiiindg ansyh ts | mage
Info 1 at resolution 3 to User L via the transmssion line. At the sane
time, the accendtidsblintionl 22 cdperraistt asidierdhnfesnedricoding ume of i mage
Info 1 which is being received by the reception term nal device 1203. In
the fourth operaismissiap §yien ttietacomnEningg bneraxgPigonlit ors i mage
Info 1 which is being 20 received, and recogni zes the end of reception of

i mge Info 1 éncodesd ciate imfnrmatican ivig £ ttyansekssionlikai® ng the end
of the image or by receiving a message indicating the end of reception of

i mage Info 1 from¥r Axfekcwl an.orfheef iestle RuRpARGRT (R kg YL 203.
Upon recognition of the end of reception, as descri bed above, the
account1®g urWill Bpplaipsindetail @y geqounfpond ublt hHat BREHEF™S from

t he above-nentioned charge table, determ.nes the char ayabl rovi der
A on the basi3CHUrHNY FRAT T VO e I THY gteriéa? e‘%:nelit\eloertd&ffom

provi der A and unit charge. 13, o) t . rm ned charge to the
reception ter M et c%‘ﬁ%féﬁa}f%lgéijo#%%O%%%%ﬁgn&}step [ S5), the
charge is paigd..Note that this enbodi nent also includes the

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



10 follow ng cases. In the first operation step, the user may desidﬂ%ﬂ@-amz
resol ution when he or she requests an inage. Wien a transm ssion capacity
Cr enough to transmit 15 the image at the designated resolution cannot be
obt ai ned, the accounting processing ggig transmts an inmage at the
designated resolution within the bounds of the transm ssion capacity Cr.

Al ternatively, the accounting processing unit waits until a sufficient 20
transm ssion capacity is assured. Alternatively, the accounting processing
unit transmts an inmage at a resolution that allows transm ssion with the

transm ssi on capacity Cr. .Alter L YelY int RRe2GGQUR! ikBY tpi@aessi ng unit 25
supplies an i Or‘ﬁb‘ﬁ*t?n uf‘&'r%lscgr?cggrilﬁg tﬁg re(‘:?uest to an inmage transm ssion

apparatus, and .peyf accounting processing in accordance with the
i nstruction. er"htp?%"gerl{ﬁl' 6 J UL 2002 - 83 case, the inmage transnission

appar at us per f or mep| TGS dH WPISHeHNt WiQlesiplgior ipr de¢esdiling Fase
canceling the request together with an i nage recepti on apparatus. Note that
one of the ahgyerdBNtBONEGHY AGReR ydvidesr arnidreaedyeye s§deschéd Sy t he
user upon inquiry. In the first operation step, the user nmay al so designate
a term nal deyhefediind Iy om0 e diley aamairdting) us ts desariReodf an

i mge when he or she requests an inage provider to transmt an inage, and
10 provi der Aché afbrgt sto negierd rdmdyaskimients-o t he desi gnated destination
This case further includes the following two cases., In the first case, the
user has an accounThegseventdssiwhpdiment WiiklhiexRlaih Ih&ei&dh! Gor his or
her 15 accounting processing unit) is notifjed of p%g}a%a&; transm ssi on
of an i mage fcasetvieereiniHRe i FCHNEIRG (YRS p‘f‘?ﬁﬁ €herforethe third
dperation step, and starts an ac puntinq?o eralifg {pon conpl eti on of

i mage provi si 6ATSENEP hBL¥ BRSO RIS (9 H RRY-S9 1 user is notified of

'the end of transnission of the inmge, an g€§ 5%1 ntd NP rRegation. As
for thelPnfor FAPMBRIGRFHARS PREVCRRSTE: %§| |é£ ron1tﬁe destination or

t he provider.
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



In the second case, the destination designated by 25 the user has anIBJULZWZ
accounting processing unit. In this case, the user also transmts an inage
transii ssi on request nessage to the destination in the first 16JUI
2002 - 84 operation step, and the acggunting processing unit of the
destination fetches the image transm ssion request message. The accounting
processing unit of the destination notifies the provider or user of the 5
cal cul ated charge in the fourth operation step. In the first operation

step, the reception term nal device 1203 may transmt an inage transm ssion

requeSt_”ES5ag%ovéﬂﬁeh@@oh&é”ﬁ@&§§£8ﬁi&§i”&H@&dﬁﬁgi§§ pePoPRYa SEbECt
resolution 3 by the sanme nethod as in i 10 the acCounting unit 1202. In the

third operati gan $hage ¥Bi beChaageni8t8@y be read out in advance, the charge
incurred so far may be cal cul ated on the basis of unit charge 13 and the

i nformati on vol unesetohangehénfiselcbhaitbén beea tbanemesyednalindat tine,
and the cal cul ated charge may be output to the reception term nal device
1203. The deviieech2BRednyaddspkay stefietentedaphatye 1o avdilybliser L of
it. Note that the follow ng nodifications may be taken 20 into

consi der &t i onfrbbbee gpealli thel yayehs soénbbdi image nhpfonsatiden are
nodi fi cations: the accounting unit 1202 may be realized by a CPU, nenory,
storage devi céranf@ithedli ke of the reception term nal device 1203; and the
accounting processing unit of the first or second 25 enbodi nent may be

used. 16 ~ a ~ 2002theggtheRenand: hiEnoliAEREIBRTt ARPPFEEENECT nvent i on
e oo e Bl ML L LEnCE, 2oL aceoPRNID, deppinge: Pl
devi ce) and a,u e&m% ] Qi§30£rhgrm£§én%ngl gggice% Pa¥e correspondi ng ones
©of the accounflnﬁ P 00855|ng GATTS aeSer i Bed" Tt A8 f1TY to third
enbodlngats. 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



Referring to Fig. 29, a transm ssion term nal 10 device 1401 on the ﬂ#haﬂ-mm
provi der side conprises a conputer such as a personal conputer, a

wor kstation, or the like, or an inage transmtter, which conprises an
accounting unit 1402. The accounting g@il 1402 corresponds to one of the
accounting processing units 15 described in the first to third enbodi nents.
A reception termnal device 1403 on the user side conprises a conputer such
as a personal conputer, a workstation, or the like, or an imge receiver
whi ch conprises an accounting unit 1404. The accounting unit 20 1404
corresponds t@ceBBe8f ihhgecaELANGhL 51 Hh OEEHS s UFd wWesed | bed in the
first to third enbodi nents. The operation of this enbodinent wll be

descri bed bel ewanshhttefgreseevé® fhgtha8Oimdde ttwadsthiswidg siesesm ption, a
case will be exenplified wherein User L 25 (reception term nal device 1403)
requests provcdatralét thasapssathoherof nal tokeff e dHOdRing dniansiiz, | nage
Info 1 and the transmttable capacity of the inmage 16JUI 2t~-Q - a6
transmi ssion syseealutiohaf tranemisspn (@ide > Electigig)umient @he
accounting processing unit of the second enbodi nent and an apparat us

t her ef or Sar e 88ddan| AcepuUNtingtpopeeasing wrth 1®h] andalgo5 (reception
term nal device 1403) transmts a nessage that requests prOV|der A

(transni ssi onCPBERPAEI tEePERTL4BRS %%ﬂ?@%&ﬁﬁn%n#Fnﬁﬂﬁlﬁﬂ ?b%o provider A
via a transm ssion |ine éthls nessage, W |l be referred ¢ n i mage

transni ssi on PEGABEEIRES Eﬁﬁeﬁ§+%9n%?%%r30 19f ¥R LHRRTA e 1404
fetches the inage trans$1 glon requ$st nessggg fron1éhe rece thy term na
devi ce 1403. WABR PReCPPEnERT sTPOR TEHRY niat TRYTE Y2t IF%%% e  the i mage
transm ssi on &@ ggst nessage, the accounting unit 1402 fetches the inmage

A ransm ssi on eguest message fromthe transmi ssion term nal device 1401

In the ggoond oper ghboBratepcl SRlekiflp GELOUNA Nohdid 402 checks the

traffic of the transmssion line via the transm ssion term nal device 1401

to obtain a 2@rhhansethbabl 8apapieyt yrrdfr o0 didfermatiod) def@iseto
capacities Cl1 to Cl4 in the charge table described above. Then, the unit

1402 conpar estifie byameAitbabhg ERPaLmiye Qr&hédﬁ@@m‘}léy%rﬂlﬂm 14, and
determnes that image Info 1 is to be transnmtted at resolution 3. 25 The

unit 1402 not b¥i eagqubeihgaosntssi iadger tiaadm Deyiae dyidemfl Y@ sad ute on 3.
16J UL Z002 - a~ The accounting unit 1404 simlarly obtains resolution
3, and notifiésfohmatiéorpasepcizted malth 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.



A nfo 1 received from provi

device 1403 of it. In the third operation step [S3], the transnissjgguﬁymz
termnal device 1401 transmts inage Info 1 at resolution 3 to the
feception term nal device 1403 via the transmi ssion |ine. The accounting
unit 1402 nmeasures the information voiyne of image Info 1 which is being
transmtted by the transm ssion termnal 10 device 1401. The reception
term nal device 1403 receives image Info 1 sent via the transm ssion |ine.
On the other hand, the accounting unit 1404 neasures the information vol une
of image Info 1 which is being received by the 15 reception term nal device
1403. In the fourthhepgeabiufPigy ePrdc¥dsindIURCE O | Fdedkbd 402 nmonitors
image Info 1 which is being transmtted. en the unit 1402 recogni zes the
end of transnigsgeni@éntivger! fféom Ithd dbetrdl byndet B0l ngnd KDsdit pattern
indicating the end of the inage or by receiving a nmessage indicating the
end of transntescbasofesobgeionf nflotmatbet fromttheatksseolitiont charge 13
fromthe above-nentioned charge table. Then, the unit 1402 cal cul ates the
charge for Usselécbinghenbtsi@3of e tdmcourttimmptporcessime wiit ne@de Info 1
provided to User L and unit charge 13, and notifies the transm ssion

t er m nal Sdevi €eadgoQudfat Ghargereerresgomiing tapthe Hstched Hragrint i ng
unit 1404 nonitors image Info 1 which is being received. Wen the unit 1404
recogni zes thédengisiercarpt rosrttiomgtnformation o om ot i SePragdy
detecting a bit_gatéﬁrn indicating the end of the inage 5 or by receiving a
message i ndi c4BihglPhe BRY BPTIELEDtTRM Pragersi b 21i9R YTV der A
fromthe rece #'on tg%ninal devi%$ 1403, %t reads out unit charge 13 from
the above- menti3n®8 ERGrHB24ARF haFEe (HIMOTWRH LU cul ates the char ge

6ayab| e to 10 pr ov&.ggrséogggéh‘%lgﬁziés o?f,cé%heeS icfa%gn@“r? i éu]{rcr)sn ot%‘%i mage

. 1 or
uni char ge and notirtires e

recepti terph deyige 14P3-Ligt . idd f [ on step
[ S5], t 2 char gg&{eg 1% pai dé otéedt at&lﬁ%lg@earéf)%bd‘?lhnglntd aE?]!.sI?)@éi)sﬁéc’?‘E es the
follow ng casggit!Nghhe first operation step [S1], the user nmay designate a

resol ution when he or she requests an 20 inage. \WWen a transm ssion
capacity G enoughrthe imagsMiansmission 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).



the image at the designated resolution cannot be obtained, the accounting
unit 1402 (or 1404) transnits an inmage at the designated resol uti & JUitH§n
the limts 25 of the transm ssion capacity Cr. Alternatively, the
accounting unit waits until a sufficient transm ssion capacity is assured.
Al ternatively, the accounting ~ 5 %% ~ zoa2 89 unit transmts an
image at a resolution that allows transm ssion with the transm ssion
capacity Cr. Alternatively, the accounting unit supplies an instruction for
canceling the request to an inmage 5 transm ssion apparatus (or an inmage

account i ng. pr ocessIiy FHASECoMARIELRN (ihd Bndriteen O i s case,  th
accounting process r Ion. i s case, e
i mge transm ssi on appar at us, perforns i e transm SSi on _pProcessd or I 10
processi ng fot™ %‘?\c‘é’?f?‘hﬂ“ﬁ%l‘ﬁéq%‘é%‘ie“l olg‘gf RS 57 twﬁ’ezc elrnadgre nrogtczllp ion
apparatus. Note that,_one of th bove-rg;gt.io in ergtions may
be sel ected b‘f‘/"’“t1 h%e u%e?n%r%lo%telcﬁq% ray.cel n We%%%rn%;mqb%%}%gt %gﬁ:%st(%% [ S1], the

user may 15 a;pofes Mol ecad SR dRMGR (G0 ldge P ocessing
apparatus) as a destination of an | nmage en he or she requests an inmage
providersto t{ansahis&foh "RYCrhNek AR ST ddRNTT, T SHdREA ¢ Nfoyr mat i on
to the designated destination. This case further includes the 20 foll ow ng
two cases. Mygqspessfofathy, indyd herdridnsilssGase syldtenpriad dey wand the user
have accounting units. In this case, the user (or his or her accounting
processi ng unttansmisoOiodd i €€ Hfttdresnstsriorofrateats'm <i'an «©fcm@n i mage from
25 the destination or the inmage provider before the third operation step
E)SS], and st auhsihnpectissiomgiDperaitah. Grortheomdiher dvangt, iifagde
rovision, in the 16 JU T002 - 90 fourth operation step [S4], the user
is notified ofmape traneiissiorsystiemn 00 (grantm@Permdasiansa he
accounting operation. As for the information volune, the user is notified
from t heQ dest tFam$mit gptt Hee 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 selecting method in
the resolution selecting unit 103 will be explained

20 below.

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

25 image from the control unit 101l.
The resolution selecting unit 103 compares

transmission capacities (information stored in the



5 provider. In the second case, the provider and the destination designated
by the user have accounting units. In this case, the user also traniﬁﬂﬁbzﬁﬁ
i'mege transm ssion request nessage to the destination in the 10 first
operation step [S1], and the accounting unit of the destination fetches the
i mage transmi ssion request nessage. THe3 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 transm ssion term nal device 1401
of it. The tr m_ssion termnal, device 1401 may di splay the received unit
charge, thus no qlﬁ‘aﬁend”}f'rtov]i Wid lyibg [desgy Hextest &1t neferegsnd
operation ste account i unit 1404 may read out unit charge 13,
and notify th%% ?g’%lp't itzt)bre? treer%ﬁﬁdq%ém d& ey 9ring thehgqaestadon t er ni nal

devi ce 1403 ISRl t recei.ved unit .charge, thus notifying User L of

it. 25 In thgq¥ﬁg$%Eﬁ%ﬁ?ﬁ?ﬁ%ﬁ&§%§ﬁvFS§FF°HH§l&%€O@H@im&eumqﬁfﬁ$@4 may read

out unit chargerk3s c . ate the charge.incurred so far on the

basis of 1 g jUﬁsg%ﬁ§Q¥ﬁ%ﬁ%Eﬁﬁg%gghafgétT? éW&gghErFH§EFﬁ§HP8n vol ume of

imge Inko 1 %9@&653§Yb%%%e%%9%PVQﬂe@%t%?%ggtLg§$h§6§ ou% ut the cal cul ated
e )

charge to the reception term nall devic € accounting unit 1402

may be real i z&etkymdn6BUthee Fekwl utiondgeone trafsmdad i Hhe of the
transm ssion term nal device 1401. The a?countingmungﬁb§48% E&? be realized

by a CPU, nenbmpgestor ape delileeingndeyienkkke of the reception 10 term nal
devi ce 1404. Furthernore, the accounting processing unit of the first or
third enbodi ment négtbErubedthaltrahemnetapblkscuphBytyheadbaystaanpi,oned
dccounting unit are enbodi ments according to the 15 present invention.
([Especial ly, atpeetepfédcenbedkingt unitalfdt wolkbesthg thenamegynbhng unit
of this_enbodiment wll be explained below As described above, according
to the §§sten?6PaEéEK BrAvhEedpb0E trboENhbhing senteinhe resol ution of 20
an image to be . transntted is selected in accordance with the traffic of
t he transnisspbﬁr?Fﬁ%?cﬁﬁﬁytﬁ%caéﬁéuh@@ﬂg prbermsthoni at peesoluetionn
correspondean W&ﬁhbthg?éeLected_resolution, an accounting systemthat can
S

3 EORAMASSIAR F9pRSitriaresuixedi f6Bs of

fully utilize theé"feat _
I nformation aﬁ?3§§ﬁ¥f€fﬁgceﬁeb§méggli%ggfmation 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). 1In this case,
20 if Cr > 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 = C1, resolution 2 is selected; if C2
> Cr 2 Cl, resolution 1 is selected. If C1 > Cr, the
25 resolution selecting unit 103 notifies the image
transmission system that a sufficient transmission

capacity cannot be obtained even at resolution 1.



1 E.JU(IZ1 2002

Wth this system various kinds of information and services can be copie

W t h. 16J UI 2002 - 92 According to the above enbodi nents, accounting
processing can be performed in correspondence wth the hierarchical _
encodi ng techni que. According to the above enbodi nents, since 5 accounting
processi ng can be performed in consi-défari on of the information vol une of
an image as well as the resolution of an image to be transmtted, an
optimal accounting operation corresponding to the practical | state of

i mage transm ssion can be attained. 10 On the otheL hand,|3|nce afcounzfl ;
for images subject to.,accountin rocessing, can be sinultaneously se e
at predgterningd tﬁ%&eiE?@%v§ﬁ§,°§8§ﬁ§h?“o?9iﬁa eTRAtYELCRan be prevent ed
from bei ng de%@#@@ti%g ﬁhinlbgfggngg%pgi%agﬁggggrgéected from bei ng tapped

or forged, an al'r accounting processing ¢ p formed. Furthernore, an

| age can be BhelalflhtabhaeRigded kN A deshanRt el Y8 AN AEERUNT T NG

20 processing can be perforne n correspon désignated | ayer.

Enbodi nent s t kat ak ystepm,] spondenc hth the spage
qual ity 1 nvol ved e TT e eholarden bel s S5 G e TSP Y el af S5 am

showi ng gn enkodiinenhnoimbhe RE§SEAL tEANEALE08d at lrdsdidtion0P2 - 93
Referring to Fig. 31, a transmssion unit 100 transmts inage I nformtion.
A reception upithiAOth8 bounds of the capacity Cr, or the control
may wait until a sufficient capacity Cr (= Ci) is
available.
Fig. 20 shows an example of a charge table stored
10 in the storage unit 105. In the charge table shown in
Fig. 20, for example, information Info 1 incurs charge
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 2

Cl1l3).



used by a user. A transmssion line 106 is used for conmunicationg gogfvagn
the transm ssion unit 100 and 5 the reception unit 120. The transm ssion
unit -100 includes a charge data base 101, an accunul ated anobunt storage
devi ce 102, an accounting device 103, gn i mge quality control unit 104,
and a cormmunication interface 105. Thé réception 10 unit 120 includes an
interface 107, a quality information collection unit 108, a user |/0 unit
109, and a quality information /O unit 110. Fig. 32 shows the contents of
the charge data base 101. The charge data base stores the information to be

15 ided" to th : d,.th har, ' I f the | ti

L e oL S ERE £AP et BpeC R85, BEhe. nkbe BTy e B ™ o
differs for eaehohnloiMebiane uh! |iiRE LALERT €ha! 088 PolllbleEBgoe
hereinafter. To alTow user™s seleciion, €ach B iRTorhation Ts assigned a

title Such chanpende! anligaeriQl §aBybRAASLEYnGORSLLLYLE by the exi sting

data base. In this case, e nunber Of pIxe of an 1nage, the chromaticity

| evel SatUraEEQHsh@%%Ed/%EQe%kQBt@ﬁs%héeiﬁbg@ft?@ﬁ@mﬁééfbm shstapnber of

frames per unit 25 tinme, and e like are converted into information

vol unes, sand gpi teeBavgRg arfAek8ayet erefl itRet DRagbatgendniasbese 101. The
charge data base 101 can be 7 6 JU 2D02 - 94 constituted by a

seni conduct or sgkeemge device, a magnetic storage device, an optical storage
device, or the like. Fig. 33 shows the contents of the accunul ated 5 anount
storage devi ce 102InThhestacagd dperaeidfi2stap, beheotsaff it edhdykang

sem conduct or storage device, a nmagnetic storage device, an optical storage
devi ce, or thenlitké02Tobeaksutheatedffdount ther imageeviamsid@sionres the
accunul ated anmounts of charges incurred 10 during a predeterm ned period in
units of userSysvagnla@catintbakr €186t tPe@btipbn @athansmbthabien

transm ssion, the accunul ated anmount storage device 102 may be omtted.

Fig. 3418howsCPRECAFYafifenent of the accounting 15 device 103. The

ti devi 03 tituted b CpU ltiplier, , d
fhe. I ke, The. oper 17 SRowr T *HcORREEFFBBISEER v T SBkERbl S ESb LA’ shown
N Fig. 33 1S3Ues 0.l DRE" TBLLINCESAUSSL HELAY LRScUSEs LEO unit 100 of the

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 reads
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



20 reception unit 120, and at the sane tinme, selects and sets the qualit

of a specific image using the quality information I/O unit 110. NbréiJm.%W
specifically, user A sets the nunber of franes per unit tinme, the nunber of
pi xel s, the chromaticity |evel, the_s%hu[ation | evel , 25 and the |ightness
| evel of an inmage, and the like. The information request and quality
information are output via the comunication interface 107 and the 16
JU 2Q02 - 95 transmission |line 106, and are input to the image quality
control unit 104 via the conmmunication interface 105. The image quality

control unit Jr%‘éo%tcg'o?ls s%g'e“c‘&'i%y %A +f 9hat Rb@@%’ﬂgsoﬂﬂepbééhénein{;h? 5
encoded i nput image data, decréasing or Interpolating rts chromatrcity,
saturation, arﬂ)‘l‘é;!de.@@i'?ﬁsﬁnli%vqloi’ o%n@héose@eb@eacgggsﬁaegow gh the quality
information by digital "signal processing using a DSP, selector sw tches and
the like. The qual ity 'a!&E%ru?Pcti'n%np'r%clsgsihﬁouh@!@uﬁ.ohorégésa@QQUnt' ng device
103. The accounting device 103 reads out the unit charge and the

accunul at ed adtirespenRetly Chlay gl A® themaeaeushbrgedstplbaseo#84 and the
accunul at ed anount storage device 102, cal cul ates a new accunul at ed anount
15 based son arhequaibrages ot i105F d..e34 thamgshowal ¢nl Bigr, 3andnst ores t he
cal cul ated anount in the accunul ated anobunt storage device 102. On the

ot her hand, the ipegdsi oifolmageondenttichelmagnfeeh sabjiéieddfromt hbe
above-nenti oned i mage processing in the imge 20 quality control unit 104
to have an apgpos¥riodt ainjtadiOdsead gesbilugions3opnepufiedafram €b@muni cati on
interface 105 and the transm ssion Iine 106, and is supplied to the quality
i nformation cdeeeUtdRANyFedeEFing Andfe 108maRAcRPFbAirAt ERPatBagB7. The
unit 107 25 measures the quality of the ipput inmage information by
cal cul ating t FEaRsMdEsion syste® Jd0 @i thei FR2dPHE RBABSE of pixels, and
‘the chr ticity, satyration, and 16J UI Z002 - 96 lightness |evels.
After tHE nmeadWEF™GFAPy is conpared with that requested by user A the

i mage information i.s delj.vere er: A Vi r Oy unNj 9. Note

t hat the receptionFﬁﬁrtbfzgsngegqﬁo% g183¥?§r%9§ﬁ%§§ ahélﬁggéé%%garison. In
this case, the,qUdlehbnnter TRE QRc6ALLIRE BR: KN1bo 1 0RoARd hhendual i ty
information I/0 unit 110 can be omtted. te that the 1mage quality in
this inventiorunstdehannnedkbribheanuskerigl fipames per unit tinme of an 10
i mge, the nunber of pixels, and the dynam c ranges and | evel s of
saturation, |ightnesferaisgChooraly.ci2ly, aandctbankimgeugual 20y becones

hi gher as respective itens have broader dynam c ranges and a | arger nunber
of |evells. 15dergespbnds aoblthek adicaghainghaningl@foshewn in

Fig. 19. A CPU 201 processes inputs from an I/O
interface 202 and generates commands to an external
device in accordance with a program stored in a ROM 204
or a RAM 203.

20 The I1/0 interface 202 exchanges information with
the information transmission system or inputs/outputs
data to/from a storage device 206. The RAM 203 is used
by the CPU 201 as a temporary memory, and stores a
program.

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

CPU 201. When a program is loaded from a device



enbodi nent of the present invention. The sane reference nunmerals in Fig. 35
denote the sane parts as in Fig. 31, and a detailed description theﬁ?PjULZMH
wll -be omtted. 20 In this enbodi nent, as shown in Fig. 35, the

transm ssion unit 100 conprises a connmon key cipher processing unit 111 and
atinme measuring unit 112, and the Fe@%ption unit 120 conprises a conmmon
key ci pher processing unit 113. 25 The operation will be described bel ow.
Assune that a common key used in the conmon key ci pher processing units 111
and 113 is distributed in 16J UL 2002 _ 97 _ advance by a known key

di stributi h . g. key. distripui t hod_based, on I D ( Shi geo
Toul 11 & MasaD Kasahardd SepNEH Bha St utddyer SHORBE L0} Aot ¢
key ci ph Shi pi,¢hi ), K Kenj i, 5. K , "Th f Mod
Grbner?, The RS EUFeRal 9 HRErFR SRHEER at i on and Commni cat 1 on

Engi 1986) ) , t _d that 2 Gioh t
w1 be describet Tapsd HG¥ LB AOETCRey Okt g Male IE LEVS unt
109 10 and theofuahbhys| BEGRTBAL OBpY/ SpUNts A0 Rbu!Gal eCARLi on uni t 120

i, O
i ssue an information request and a quality request of an inage to be

transmtied oft3rige! de?bet PO 0BbLEY ERABGIR EQPrEShIREInPNEMNI L 108
stores the requested quality. Thereafter, these 15 requests are enci phered

by the commonakeyesépberePoOGESChETiNMihidd Jof ThRagae) Pl esbmpf Dsam@t i on is
out put via the comuni cation interface 107 and the transm ssion |ine 106,
and is then decnphrseeicpyopbtcadpnon &eyicopdester oebssemg. unit 111 via the
20 comruni cation interface 105 of the transm ssion unit 100. The deci phered
i nformation requesinaRdgquadl it yheefluestians cfipphe econoroheunitageOual ity
gontrol unit 104. At the sane time, the accounting device 103 perforns
accounti ng prbteestragfis cheehingbentt 2502nbbke neesolutinnR sedrpetiRga is
processed by the inmage quality control unit 104 as in the above enbodi nent,
and is 101 6 gn{p|19802and thé accounting processing unit 104 shown
in Fig. 19 can be realized by the CPU 201, the I/O
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 I1/0 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



- 98 enciphered by the common key ci pher processing unit 111. The

enci phered image information i s deci phered by the common key cipheyrg jyr 2007
processing unit 113 via the comunication interface 105, the transni ssion

| ine 106, 5 and the conmunicati on intgégace 107. The deci phered i mage
information is delivered to the user” in the above enbodi nent. The tine
measuring unit 112 neasures the operation tinme of the common key ci pher
processing unit 111, and 10 supplies the neasured tinme to the accounting
unit 103 via the image quality control unit 104, thus perform ng accounting
processing for i 4 ed information.. In.thig.,case, the unit charge
per unit tinme 1%l%)érmft ﬁe elg;cl}gp%%rlggﬂﬁsngg}onwa ilcghr%‘ilg's 7 T3% R accounting dat a
15 base 102, epter] L -r i.ng 1] sured th i,me

measuri ng uni?ﬁgfgnﬁg setqggopﬁé%%ﬁﬁég? S %ﬁégggeofuaﬁgﬁppﬁﬁi%ﬁSF#Etion in
the accountingsHiRM G 33, AlSqayt e desidgl, fz0Ges S Egﬁé' e 4Ry e
nmeasured, and the accounting proCessing may be 20 perfor & in
correspondencend,h tHe JpRaaHies tisMRotThe mtehotgl $nan the receiving and
transmtting sides will be explained belowwth reference to Fig. 36. In
Fig. 36, 3 he raesiermegtiothed $H66S and22hlikaBmboasmaRL ¢ABE kO thRe
transmtting side via an accounting device, as indicated by an arrow 1101,
and requests delilonwgagqealsiesy at the sane tinme. The 16J UL 2002 99 _
transmtting side transfers data, as indicated by an arrow 1102, and the
recei ving side rec#iores speeidirally, thessecoed asddebiridbegeratiba above
enbodi nents, an accounting operation is executed. The receiving side 5
sends a transfit&®Soffa¥e PRI FePPdRefednEst oRRestep, wvandsthe resalnaten
reception of data, .as indicated by an arrow 1103. The accounti ng devi ce on
the transnittiSRgeSitd89t BPfitndPasTeRESaPESURNEN§TEPERASESHAN| ARRBCHEHANCE

W th thh% terEEn%tion rﬁqgest. Then, the transmtting 10 side term nates
transmi $sion i acaordsncEOhi EheRSPLLRLRPsimBEe ERAPnAL RBnar €9EEEN1104.

Th ti ' .th jtti ' L f th Vi id
of the char go 5o ESeR e 1 B EAR b ol ToA0S Sk tAF] tRe FraRtier red
bi di ti I Lkl aks 15 ' : [ LS. d th
Cransmit4ing ShacRand; kg ofasad EEPleRiaSeRn BapdifE ¢l MERe"" 1°

transnission/kQﬁQEEEOEhQGkﬂEE”gﬂiﬁe&hééﬁé?i@”ghé”@Pég%&l@%igéggégeés’

simlar operations and accounting processing are perforned. Bscri bed
above, accounpep@opinedesasi the CadsdEupPLshOfMed i n vari ous networks. As
descri bed above, according to the above enbodi nents, appropriate accounting
processilAg can be pértbentdansmiesiesposseseebai prtbenaual thy of an 25
i mage provided to_a user.
resolution selecting unit 103 reads out a transmission
capacity required at a resolution (e.g., resolution
i-1l) lower than the resolution i, and repeats the
above-mentioned operation. If the transmission can be
20 performed, the resolution selecting unit 103 notifies
the image transmission system and the accounting
processing unit 104 of the selected 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 determines that the

image can be transmitted at the designated resolution,



16J UI 200Z - ioo Since the user can select his or her desired in?ge
quality, a fair, appropriate accounting system can be realized. Since JUL 2007
i'nformation is enciphered, the security of 5 accounting information can be
protected, and the accounting information can be protected from breaches of
security such as forging or disguisTn@? Furt hernore, when the cipher
processing tine is neasured, appropriate accounting processing can be 10
performed in correspondence with the reception tine of information. Many

wi dely different enbodi nents of the present invention may be constructed

wi t hout departing_fr he spirit,and scope he. prese invention. It
shoul d 15 be %nﬁef%f%g%£%§3tg?%%cﬁ%%%eﬁ?lln%@%té%n1?§3%0€g?i%W?é§lto t he

S ontog URGhs 0856 LEah ok N SBRSLLLALANEOE CERIgF A4 0 T
comuni cat i onAgt hdghOsL! 86E1 Y BYghhEEET FOLE R Yok NCAUP- At 2 Vi a a
net wor k, conpri sing ?he step o?: designating a layer in the hierarchical

encodi ng. . 2. a@@BUH_ﬂi‘Lﬁ?t bPBcAREBHG Wai €OTDA i 1)§éﬁsérr6§)tm@aé@c$mtﬂegsi gnating
a layer in hierarchical encoded data; and (b) neans for rece~.ving the

desi gnat gd | agepcebsihg &0CeHeddd8t gnabed CosBBDLERbHON appar at us
conprising: (a) neans for receiving information of designating a |ayer in

hi erarchi cal encodwHeflathe andnéh)ssbanscanfiot risaspetformed hectd er ar chi ca
encoded data related with said information. 4. Communi cati on net hod
conpri si ng t heesbépsioh: séd¢ctingi vnhy 103 otrasnitsfanebnggatanga | ayer
in hierarchical encoded data; and (b) transmitting the hierarchical encoded
data rel ated wrehspittabheorateion. waips. wnipl}l W pransmission can

CAhL. Ayr. AyL. Al . Ay, . A. A&Y. Ay;L. Al Af. Ay, Alr. Aar. Al . Al r. Ae. A A{. AA. AU. Ahe. AU
L~ A{r.A . ALy. ABeaperformed a@ Al Fergakively, the unit 103 notifies the

LA A e  AAAFA ALAT. A AQAQ, . Ae. AU. AUy, Ay. A?. A5@ A% A, . A, .

L. A% Ahl8A A AMAGE. RE%%‘%\%?%%E??)&?‘F%{EJ%Q_%{ APEFSAIR :{'F@'%???ﬂ@lﬁ?r)fl A AaL. A

YR.A.A.Y.Ar.AgLLimQ%g.fé 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
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PITALE. S (el ST L GG Lo

10% & ()-L v thg\@ﬁPS}matlon 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 (Cl4 > 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
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charge 12 and the counted information volume, and
notifies the image transmission system 410 of the
determined charge.

Fig. 23 is a block diagram showing the detailed

5 arrangement of the accounting unit 400 shown in the
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 determined on the basis of

the unit charge and the measured time, the CPU may
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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
transmission system of the charge.

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

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

25 the same as that shown in Fig. 22.

Figs. 24A and 24B show examples of accumulated

amount tables stored in the storage unit of this
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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
following description, a case will be exemplified below
wherein User L (or his or her terminal) requests
provider A to transmit image Info 1, and the

20 transmittable capacity of the image transmission system
at that time is Cr (Cl4 > Cr = Cl1l3).

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
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step to the readout accumulated amount, and records the

5 sum data in the storage unit 705.

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
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message that requests provider A to transmit image Info
1 to provider A via a transmission line (this message
will be referred to as an image transmission request
10 message hereinafter). When the terminal device 1001 of
provider A receives the image transmission request
message, the accounting unit 1002 fetches the image
transmission request message from the transmission
terminal device 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 Cl1l to Cl4,
and determines that image Info 1 is to be transmitted
at resolution 3. The unit 1002 notifies the
transmission terminal device 1001 of resolution 3.
25 In the third operation step, the transmission

terminal device 1001 transmits image Info 1 at

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

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

25 be obtained, the accounting processing unit transmits

an image at the designated resolution within the bounds

of the transmission capacity Cr. Alternatively, the
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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.
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: The accounting processing unit 1002 may be

10 realized by a CPU, memory, storage device, and the like

of the transmission terminal device 1001.

In this embodiment, the following modifications
may be taken into consideration in addition to the
above-mentioned examples. That is, this embodiment may

15 include modifications in which the accounting
processing units of the first and third embodiments are
applied.

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

20 drawings.

Fig. 27 shows a case wherein a user (or his or her
terminal device) has one of the accounting processing
units described in the first to third embodiments.

Referring to Fig. 27, a transmission terminal

25 device 1201 on the image provider side comprises a

computer such as a personal computer, a workstation, or

the like, or an image transmitter, which comprises an
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‘ 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 (Cl14 > Cr = C13)
when the accounting processing unit of the second
15 embodiment is used.
In the first operation step [S1], User L transmits
a message that requests provider A to transmit image
Info 1 to provider A via a transmission line (this
message will be referred to as an image transmission
20 request message hereinafter). The accounting unit ‘1202
fetches the image transmission request message from the
reception terminal device 1203.
In the second operation step [S2], the accounting
unit 1202 checks the traffic of the transmission line
25 via the transmission terminal device 1201 to obtain a
transmittable capacity Cr, and thereafter, refers to

capacities Cll to Cl4 in the charge table described
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LhxY: 1!V3 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
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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 enocugh to transmit

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

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

Alternatively, the accounting processing unit

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

processing in accordance with the instruction. In this
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‘ requests an image provider to transmit an image, and
10 provider A transmits image information to the
designated destination. This case further includes the
following two cases.
In the first case, the user has an accounting
processing unit. In this case, the user (or his or her
15 accounting processing unit) is notified of the start of
transmission of an image from the destination or the
image provider before the third operation step, and
starts an accounting operation.
Upon completion of image provision, in the fourth
20 operation step, the user is notified of the end of
transmission of the image, and ends the accounting
operation. As for the information volume, the user is
notified from the destination or the provider.
In the second case, the destination designated by
25 the user has an accounting processing unit. In this

case, the user also transmits an image transmission

request message to the destination in the first
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5 calculated charge in the fourth operation step.

In 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.
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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. In the following
description, a case will be exemplified wherein User L
25 (reception terminal device 1403) requests provider A

(transmission terminal device 1401) to transmit image

Info 1 and the transmittable capacity of the image
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1o 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
l 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 Cl1l to Cl4 in the charge table described
above. Then, the unit 1402 compares the transmittable
capacity Cr with capacities Cll to Cl4, and determines
that image Info 1 is to be transmitted at resolution 3.

25 The unit 1402 notifies the transmission terminal device

1401 of resolution 3.
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In the third operation step [S3], the transmission

terminal device 1401 transmits image Info 1 at
resolution 3 to the reception terminal device 1403 via
the transmission line. The accounting unit 1402
measures the information volume of image Info 1 which
is being transmitted by the transmission terminal
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
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
bit pattern indicating the end of the image or by
receiving a message indicating the end of transmission
of image Info 1 to User L, it reads out unit charge 13
from the above-mentioned charge table. Then, the unit
1402 calculates the charge for User L on the basis of
the information volume of image Info 1 provided to User
L and unit charge 13, and notifies the transmission

terminal device 1401 of the charge.
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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
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
paid.

Note that this embodiment also includes the
following cases.

In the first operation step [S1l], 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 be
obtained, the accounting unit 1402 (or 1404) transmits
an image at the designated resolution within the limits
of the transmission capacity Cr. Alternatively, the
accounting unit waits until a sufficient transmission

capacity is assured. Alternatively, the accounting
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‘ 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 inguiry.

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
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it 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 [$3], the accounting

unit 1404 may read out unit charge 13 in advance,

calculate the charge incurred so far on the basis of
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10m 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
accounting unit are embodiments according to the
15 present invention. Especially, a preferred embodiment
of a network using the accounting unit of this
embodiment will be explained below.
As described above, according to the system of
each of the above embodiments, since the resolution of
20 an image to be transmitted is selected in accordance
with the traffic of the transmission line, and the
accounting processing is performed in correspondence
with the selected resolution, an accounting system that
can fully utilize the features such as the types and
25 qualities of information and services can be realized.
With this system, various kinds of information and

services can be copied with.
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15 Also, information can be protected from being
tapped or forged, and fair accounting processing can be
performed.
Furthermore, an image can be hierarchically
encoded in a designated layer, and accounting
20 processing can be performed in correspondence with the
designated layer.
Embodiments that set the charge system in
correspondence with the image quality involved will be
explained below.

25 Fig. 31 is a block diagram showing an embodiment

of the present invention.
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- base 101, an accumulated amount storage device 102, an
accounting device 103, an image quality control unit
‘ 104, and a communication interface 105. The reception
10 unit 120 includes an interface 107, a quality
information collection unit 108, a user I/0 unit 109,
and a quality information I/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 pixel, 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 101. The charge data base 101 can be
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be constituted by a semiconductor storage device, 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/0 unit 109 of the

20 reception unit 120, and at the same time, selects and
sets the quality of a specific image using the quality
information I/0 unit 110. More specifically, user A
sets the number of frames per unit time, the number of
pixels, the chromaticity level, the saturation level,

25 and the lightness level of an image, and the like. The
information request and quality information are output

via the communication interface 107 and the
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5 encoded input image data, 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
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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
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distribution method based on ID (Shigeo Tsujii & Masao

Kasahara, "Cipher and Security", Shokodo (1990), a

public key cipher system (Shinichi Ikeno & Kenji

5 Koyama, "Theory of Modern Cipher", The institute of
Electronics. Information and Communication Engineers
(1986)), or a key management data base. Note that a
cipher system will be described later.

As in the above embodiment, the user I/0 unit 109

10 and the quality information I/0 unit 110 of the
reception unit 120 issue an information request and a
quality request of an image to be transmitted of a
user, and the quality information collection unit 108
stores the requested quality. Thereafter, these

15 requests are enciphered by the common key cipher
processing unit 113. The enciphered information is
output via the communication interface 107 and the
transmission line 106, and is then deciphered by the
common Key cipher processing unit 111 via the

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
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image information is delivered to the user as in the
above embodiment.
The time measuring unit 112 measures the operation
time of the common key cipher processing unit 111, and
10 supplies the measured time to the accounting unit 103
via the image quality control unit 104, thus performing
accounting processing for the enciphered information.
In this case, the unit charge per unit time for the
enciphered information is set in the accounting data
15 base 102, and the encipher processing time measured by
the time measuring unit 112 is set as the number of
pieces of quality information in the accounting device
103. Also, the decipher processing time may be
measured, and the accounting processing may be
20 performed in correspondence with the measured time.
The protocols on the receiving and transmitting
sides will be explained below with reference to
Fig. 36.
In Fig. 36, the receiving side issues a
25 transmission request to the transmitting side via an

accounting device, as indicated by an arrow 1101, and

requests an image quality at the same time. The
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arrow 1103. The accounting device on the transmitting
side terminates the accounting operation in accordance
with this termination request. Then, the transmitting
10 side terminates transmission in accordance with a
transmission termination request 1104. The accounting
device on the transmitting side notifies the receiving
side of the charge, as indicated by an arrow 1105.
When data are transferred bidirectionally, similar
15 accounting processing is performed as the transmitting
and receiving sides replace each other. As for
transmission/reception between other users and
information providers, similar operations and
accounting processing are performed.
20 As described above, accounting processing can be
performed in various networks.
As described above, according to the above
embodiments, appropriate accounting processing can be

performed in correspondence with the quality of an

25 image provided to a user.
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realized.

Since information is enciphered, the security of

5 accounting information can be protected, and the
accounting information can be protected from breaches
of security such as forging or disguising.

Furthermore, when the cipher processing time is
measured, appropriate accounting processing can be

10 performed in correspondence with the reception time of
information.

Many widely different embodiments of the present
invention may be constructed without departing from the
spirit and scope of the present invention. It should

15 be understood that the present invention is not limited
to the specific embodiments described in the
specification, except as defined in the appended

claims.
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WHAT IS CLAIMED IS:

1. A communication method for receiving
hierarchically encoded data via a network, comprising
the step of:

designating a layer in the hierarchical encoding.

2. Communication apparatus comprising:
(a) means for designating a layer in hierarchical
encoded data; and
(b) means for receiving the designated layer of
the encoded data.

3. Communication apparatus comprising:

(a) means for receiving information of
designating a layer in hierarchical encoded data; and

(b) means for transmitting the hierarchical

encoded data related with said information.

4. Communication method comprising the steps of:

(a) receiving information of designating a layer
in hierarchical encoded data; and

(b) transmitting the hierarchical encoded data
related with said information.--



