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Field of the Invention

The present invention relates to prqviding
information in a multimedia network system'for
transmitting information suéh%as dyn;mic.image data,

10 | still image data, audio data, ;ompﬁtér data, and the
like, and an image transmission aﬁbaratqs, an image
transmission system,fapd_afcoﬁmunicétidﬁ&éppérafgs usedfl
therefor. | 1
Related Backgroﬁnd Art

15 In recent years, so-called information servi@é:h__
industriés are growing along with the use of opticéi, '5r-
fiber networks in trunk communication networks, spré;d
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 chérge users in
dorrespondence wifh'the contenfs and volume of

25 information. In such information service industries,
it is important to appropriateiy charge or ask ah

account for the provided information.

THIS SHEET HAS BEEN
REPLACED




15 In recent years, so-called information service I ndustries

are growing along with the use of optical fi ber networks in trunk
conmuni cat i on net wor ks, spread of cabl e television systens,
practical use of satellite comm#itati ons, spread of local area
networks, and the 20 I|ike. The information service

I ndustries provide various ki nds of information using the
above-nenti oned comuni cati on networks, and charge users in
correspondence with the contents and vol une of information. In such
i nformati on servi ceHPWEYSE E8e conventipnpl %ﬂfBF?QF%O?osﬁﬁﬁFSﬁrlately
charge or ask an account for_ the R ¥Lded i nf or mation

-2- industries use a month-to-month accounting system

independently of the use frequency as in the cable

television system or the satellite broadcast system, or
5 an accounting system for counting only the use

frequency (or use time) independently of the kind or

quality of information.

SUMMARY OF THE INVENTION

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

" consideration of the kind and quality of information
provided.

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

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

Zd processes hierarchically encoded image information,
éomprises 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 informétion,

comprises accounting means for performing accounting



" However, the conventional information service i ndustries use a

nont h-t o- nont h accounting system I ndependently of the use frequency
as in the cable tel evision systemor the satellite broadcast system
or 5 an accounting systemfor coumrtBng only the use frequency
(or use tine) independently of the kind or quality of information.
SUWWARY OF THE | NVENTION 10 The present invention has been nmade in
consi deration of the above-nentioned probl ens, and has as its first
obj ect to perform accounting processing in consi deration of the kind
and qual ity of proegssingnin corregpondenae wifh a resoluytign qficthecond
obj ect of the present invention to prevent an illicit act agai nst

i nf ormati on image  IREGFMAELIR c AN LhaTPR FIORRES MRS £QF GHEWARE M

According to an enbodi nent of the present .
a charge of the image information calculated by the

accounting means.

5 According to still another embodiment, an image
transmission apparatus which processes hierardhically
encoded image information, comprises accounting means
for performing accounting processing in correspondence
with a resolution and a volume of the image

10 information.

According to still another embodiment, an image
transmission apparatus which processes hierarchically
encoded image information, comprises 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 meané

for performing accounting processing in correspondence



I nvention, an inmage transm ssion apparatus which 20 . processes

hi erarchically encoded i nage information, conpri ses accounting nmeans
fbr perform ng accounting processing in correspondence with a

resol ution of the I mage i nfornat4 on. According to

anot her enbodi rent of the present 25 I nvention, an inmage transm Sssion
appar atus whi ch processes hierarchically encoded i nage information,
conpri ses accounting neans for perform ng accounting

- 3- processing in correspondence with a resolution of the

I mage i nfor mat with andesbliugton ofaghendmagef dnformatign, chargechar ge of
the image information cal cul ated by the accounti ng neans.

storage means for storing a charge of the image

information calculated by the accounting means, and

payment means for paying the charge of the image

5 information at predetermined time intervals.

According to still another embodiment, the

accounting means is arranged at the transmitter side.
According to still another embodiment, the

accounting means is arranged at the receiver side.

10 According to stilllanother 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.



5 According to still another enbodi nent, an inage transm ssion
appar atus whi ch processes hierarchically encoded i mage information,
conpri ses accounting neans for perform ng accounting processing in

correspondence

with a resolutioa Bnd a volune of the inmage 10

I nformati on. According to still another enbodiment, an inage
transm ssi on apparatus whi ch processes hierarchically encoded i mage
i nformati on, conprises accounting nmeans for perform ng accounting

processing in correspondence 15 wth a resolution of the imge
i nformati on, inforn®daarding tova@nrembostisnentngpfivednes presergasuri ng a

vol une of the

i mage i nformati on, and charge storage neans for storing

a charge of  thdovenjdamf anrdimage dafansmiissioy system whicl preeessgseans.
20 According to still another enbodi ment, the appar at us

conprises pay
at predeterm

5
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20

25

mivkeTAzrahd Rdd Yp anaeged dmagse informatdpon, heomprgSesnor mat i on

ned tine i ntervals. _ . . .
transmission apparatus, which comprises accounting

means for performing accounting processing in
correspondence with a resolution and a volume of the
image information, information wvolume measuring means
for measuring the volume of the image information, and
charge storage means for storing the charge of the
image information calculated by the accounting means,
and a reception apparatus, which comprises payment
means for paying the charge of the image information at
predetermined time intervals.

According to another embodiment, a communication
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.

According to still another embodiment, the
designafion means designates the transmission format to
a transmission terminal via the network.

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

encoding.



According to still another enbodinment, an inmage 25 transm ssion

appar at us ‘which processes hierarchically encoded i mage i nformation,
conpri ses accounting neans for perform ng accounting processing in
correspondence -6 - -4- with a

resol ution of the inmage information, charge storage neans for storing
a charge of the imge I nformati on cal cul ated by the accounting neans,
and paynent mneans for paying the charge of the inage 5

i nformati on at predetermned tine intervals. According to stil
anot her enbodi nent, stinee the abeveementignedaesbodimensinbed &het Bbove
transmtter side. According to still another enbodi nent, the

account i ng nearechanigelamgensat chargescoifvdmagegecan be calculated in

units of resolutions.
According to another embodiment, since the
5 accounting processing is performed in correspondence
with the resolution and volume of the image
information, chaiges of images can be calculated in
units of resolutions, and can also be determined in
consideration of the informatidn volume.

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

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

It is the third object of the present invention to

20 rerform 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



10 According to still another enbodi nent, the accounting

means are arranged at both the transmtter and receiver sides.
According to still another enbodi nent, an apparatus conprises inmge
destination designation neans 15 foy designating an arbitrary imge
reception apparatus as a destination of an image and requesting an
| mage provider to transmt the inmge, inmage transm ssion

means for transmtting the inage to the inmage reception appar at us

designated by the imge destination 20 desi gnati on neans, and accounting
means for perf dmigegto be transourtttedg ipr cosysispgndence widh who desi gnat ed

t he destination of the inmage or a user who received the
‘i mage. traffdeoiodi @y transmilsisigmotliice derodinamsnitting the
apparatus conprises ci pher neans for perform ng at | east one of

enci pher nent ohigizginchiicsldyaenceded dmage informatdomat B9A to be
transmtted. accounting processing means for performing accounting
5 processing of the image information to be transmitted
in correspondence with the layer selected by the
selection means.
According to another embodiment, an image
transmission system which transmits image information,
10 which is hierarchically encoded to have different
resolutions in units of layers, between a transmission
terminal and a reception terminal, comprises a
reception terminal, which comprises traffic checking
means for checking a traffic of a 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
ltransmittéd in correspondence with thé 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



- 5- According to an enbodi nent of the present

i nvention, an inmage transm ssion system which processes

hlerarchlcally encoded i mage i nformation, conprises a transm ssi on
apparatus, which conprises accounting. g5. neans for perform ng accounting
processing in correspondence with a resolution and a volune of the
-image information, information volune neasuring neans for measuring
t he vol une of the inage information, and charge storage neans for
storing the charge of the 10 i mage i nformation cal cul ated by the

accounting nmearsncoded imaded idfoRaRRiioN) FRPrilsds tHAFFI CCIRRICKISY payrrent
nmeans for paying the charge of the inage information at
predet erm ned tmedns rdo \Ghletking a traffic of a transmission line for
transmitting the hierarchically encoded image
information, resolution selection means for selecting a
5 resolution of an image to be transmitted in
correspondence with the checking result of the traffic
checking means, accounting processing means for
performing accounting processing of the image
information to be transmitted in correspondence with
10 the resolution selected by the resolution selection
means, and charge storage means for storing a charge of
the image information.
According to still énother 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 fdr
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



Accordi ng to another enbodi nent, a communication 15 apparatus which

receives data via a network, conprises detecti on neans for detecting
d traffic state of the net wor k, and desi gnati on nmeans for
designating a transm ssion foromeg of the data in correspondence wth
t he detection result of the detection neans. 20 According to stil
anot her enbodi nent, the desi gnati on neans desi gnates the

transm ssion format to a transm ssion term nal via the network.
According to still another enbodi nent, the transm ssion format is a
layer in hierarghingsalittéd, =2idCeHiaRge storage means for storing a

- 6- Si nce the above-nentioned enbodi nent has the above

charge of the image information.

According to the above embodiment, the resolution
of an image to be transmitted is set in correspondence

5 with the traffic of the transmission line, and the

charge of the image can be calculated in cofrespondence
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 technigue 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.



techni cal neans, charges of images can be calculated in uni ts of

resol utions. According to anot her enbodi nent, since the 5
accounting processing is performed in correspondence with the
resolution and volume of the image _ jginformation, charges of inmages can
be cal culated in units of resolutions, and can al so be determ ned in
consideration of the information volune. 10 According to stil

anot her enbodi nent,. since the
t he predeterm ned

at the predet eygrisned dridf fdies! 6 DHectBiofuivid pedent

accunul ated charge. 15

According to still another enbodi nent,

paynment neans for paying a charge at
time intervals is arranged, accounts can be settled

t he

accounti ng procEssEntl o rtd Hrtaridy @ dtonhunication Epppaatercand t@h t he

hi erarchi ca
t he present

correspondence with

10

15

20

25

processing in correspondence with the quality of an
image to be provided to a user.

Accordihg to an embodiment of the present
invention, an apparatus comprises transmission means
for transmitting information including an image,‘and
éccounting means for charging a receiver of the
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
means for designating an image quality of image
iﬁformation 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
accounting processing in correspondence with the
designated image quality.

Accofding to the above embodiment, a user is
charged an amount for the quality of an image to be
provided to him or her.

Also, the user can select the quality of an image

to be received by himself or herself.

encodi ng t echni que. It is the third object of
I Nuestinwmi dactict) systent,owhiahc aan ipey foroc essiownptiimg



the traffic of a transmssion line, and to prevent an illicit act

against information transmtted/received in an i mage transm ssion
system According to an enbodi mrent of the present 25

i nvention, an inmage transm ssion systellfor transmtting

hi erarchi cally encoded i mage information, conprises sel ection neans
for selecting a layer of an -7-

i mage to be transmitted in correspondence with a traffic of a

transm ssion line fQr transmtting _the . hi erarchically encoded, i nage
i nformation, and In a a&&&HPPnﬁgﬁ959§§§9ﬂgfﬂﬁaﬁ§£?ﬁFlﬁ8r¥Brﬁ?ﬁ§e to
accounti ng 5 Qrocess' OEnatLoHe}o be traggnitted

f _the,i I, 0f
in correspondeﬁge ﬁﬁpﬁmﬁhggpgﬁgh gg%g§€§a£g¥ tReCHP ed, “and

deciphered at the receiver side so as to prevent a user
from disguising himself or herself as another user or
5 information from being altered, thus guaranteeing
security of information associated with accbunting.
Furthermore, by measuring the processing time
required for ciphering and deciphering, the accounting
processing can be performed in correspondence with the
10 time required for reception.
Other objects and features of the present
invention will become apparent from the following

specification and the accompanying drawings.

15 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a functional Block diagram showing an
accounting unit according to the first embodiment of
the present invention;
Fig. 2 is a block diagram showing the arrangement
20 of an accounting processing unit in the accounting unit
of the first embodiment:;
Fig. 3 shows a charge table used by the accounting
unit of the first embodiment; |
Fig. 4 is a block diagram showing the arrangement
25 of an accounting processing unit in an accounting unit
according to the second embodiment of the present

invention;



sel ecti on neans. Accordi ng to anot her enbodi nent, an inmage

.transm ssion system which transmts inmage information

10

which is

hi erarchical ly encoded to have different resolutions in units of
| ayers, between a transm ssion - gerw nal and a reception termnal

conprises a reception termnal, which conprises traffic checking
nmeans for checking a traffic of a transmssion line for 15
the hierarchically encoded i mage i nformation, and resol ution

sel ection neans for - selecting a resolution of an inage to be
transmtted in Figor dspenddnok disigrame sbowdiogngnodhelrt of t he
traffic checki ng neans, and a transm ssion term na
conpri ses acco@niangeRertesH rthersaeoundinge processdng unit dacdipe i ng
processing of the image information to be transmtted in

cor r espondence agaquntiang agdi@fothe secongde epboddmeptiihe resol ution

transmtting

which 20

sel ecti on neans, and charqf st or age neaqf fqr torinq:%,charge of
t he i nmage Figs. 6A and 6B show accumulate arge tables
5 used by an accounting unit according to the third

embodiment of the present invention;

Figs. 7A and 7B are block diagrams showing the

arrangements of accounting processing units in

accounting units of the third embodiment:

10 Fig. 8 is a block diagram showing the overall

arrangement of an image transmission system according

to- the fourth embodiment of the present invention:;

Fig..9 is a chart showing the operation sequence

of the image transmission system of the fourth

15 embodiment;

Fig. 10 is a block diagram showing the overall

arrangement of an image transmission system according

to the fifth embodiment of the present invention:;

Fig. 11 is a chart showing the operation sequence

20 of the image transmission system of the fifth

embodiment;

Fig.'lz is a block diagram showing the overall

arrangement of an image transmission system according

to the sixth embodiment of the present invention:



25 I nformati on. According to still another enbodi nent, an
. mage - transm ssion system whi ch processes hierarchically
- 8- encoded i mage i nformation, conprises traffic checking
means for checking a traffic of a transd@ ssion |line for transmtting
the hierarchically encoded inage i nformation, resolution selection
nmeans for selecting a 5 resolution of an inage to be transmtted in
correspondence with the checking result of the traffic checki ng
means, accounting processing nmeans for perform ng accounting
processing of the irkige 13 is & wharmtshoaving fhe operwtiond seguence
correspondence with 10 t he resolution selected by the resol ution
sel ecti on of the image transmission system of the sixth

embodiment;

Fig. 14 is a block diagram showing the entire

5 network according to the seventh embodiment of the
present invention;

Fig. 15 is a chart for explaining the accounting
sequence in the system of the seventh embodiment;

Fig. 16 is a diagram showing an example of the

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.'Zl is a block diagram showing the detailed
arrangement of the accounting unit of the first
embodiment;

25 Fig. 22 is a functional block diagram showing an

accounting unit according to the second embodiment of

the present invention;



means, and charge storage neans for storing a charge of t he i mage

i nformation. According to still another enbodi nent, an inage
transm ssi on system which processes hierarchically 15 encoded i mage

i nformati on, conprises traffic checking4 - means for checking a traffic
of a transmssion line for transmtting the hierarchically encoded

| mage I nformati on, resolution selection neans for selecting a
resolution of an image to be transmitted in 20 correspondence with the
checking result of the traffic checki ng nmeans, information vol une
measuring neans for Fig. 23 dsasubilngkadiagremnshpwingotheedetatihed
transmtted i mage, accounting processing nmeans for performng
accounti ng proésxenggnentcofr sbgoagepuntinghunhs ofsthe gesendti on sel ected
by the resolution and the i nformati on volunme of the inmge -

i nformation t oepbodiment;

Figs. 24A and 24B show examples of accumulated
5 charge tables used by an accounting unit according to
the third.embodiment of the present invention:;

Fig. 25 is a block diagram showing the arrangement
of principal part of an image transmission system
according to the fourth embodiment of the present

10 invention;

Fig. 26 is a chart for explaining the operation of
the image transmission sysfem 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;



-9- transmtted, and charge storage neans for storing a

. charge of the imge information. According to the above
enbodi ment, the resolution of an inmage to be transmtted is set in
correspondence 5 wththe traffie @6 the transm ssion |ine, and the

charge of the imge can be cal cul ated in correspondence

with the set

resol ution. Furthernore, paying attention to the facts that

i mage i nformation includes various imge qualities, 10

appropriate

accounti ng processing cannot be attained by a single accounting
system and a technFdge B8ris a viewhshgwhpgt theafesmati 8§ 8Pstemin
correspondence with the quality of an_inmage_is indispensable, the
present acepuntipg Aatagbapesshppacint Bigeo9téde such technique. 15

That is, reception apparatuses may reproduce inages of

different

qualities, and infofdfri 87 B&y8n¥ieHeshowing the”storage format of an

accumulated amount storage device shown in Fig. 31;

5 . Fig. 34 is a diagram showing the arrangement of

the accounting device shown in Fig. 31;

Fig. 35 is a block diagram showing the second

embodiment of the present invention; and

Fig. 36 is a sequence chart showing the operation

10 of the system.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of an image transmission

system according to the present invention will be

15 described below with reference to the accompanying

drawings.

In the embodiments to be described hereinafter,

the present invention is applied to an accounting unit

which can charge a user for an image in correspondence

20 with the resolution (layer) to cope with hierarchical

encoding in an image transmission system that transmits

hierarchically encoded image information via a

transmission line.

In particular, the first embodiment will explain

25 an accounting unit used in a charge system that sets

uniform charges in units of layers (resolutions) of

information.



reproduction performance of the reproduction apparatus may not be
.delivered to an intended user. Also, a user may not want excessive
i nformation. In such cases, an 20 accounting system corresponding to a
desired quality of an image te e tv4ansmtted is required. Note that
t he quality of an inmage means the nunber of franmes per unit

time, the nunber -of pixels of an inmage, and the nunber of resolving
powers of a dynam c range such as 25 chromaticity, saturation, and

| i ght ness | evel s of pi xel s included in an i mge.

- 10 - Thel tsecond lemboiddmentawidd] esplein Ba goeoumting
invention to provide a comunication apparatus and a conmuni cati on
system which aadtpargest i@ ahangey system that takes into

consideration the information volume as well as the
layers (resolutions) of information.

5 The third embodiment will explain an accounting
unit used.when accounts are settled at predetermined
time intervals in the first and second embodiments.

The fourth embodiment will explain a case wherein
the image provider side has one of the accounting units

10 described in the first to third embodiments.

The fifth embodiment will explain a case wﬁéréin
the image receiver side has one of the accdunting 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



processing in correspondence with the quality of an 5 | mage to be
.provided to a user. According to an enbodi nent of the present

i nvention, an apparatus conprises transmn ssion nmeans for
transmtting information including ar iLage, and accounti ng neans
for charging a receiver of the 10 i nformati on an anount for the quality
of the inmage. According to anot her enbodi mnent of the present

i nvention, a conmuni cation system whi ch comruni cat es I mage
information-via a network, conprises a receiver of the imge

i nformati on, wundlgscdepcribeddéni ghet fonrth5to eighthf embddimgntsi ag an

I mge quality of inage I nformation to be received, and a
transmtter, waischko protectoipEpsmatienodinemniespantappedt punahteredyg i mage

i nformati on corresponding to the imge quality . designated by the
recei ver side, ®Rfd tBePPEERTRgTa%y accqupsinRgi REOFREEERE ng i n

correspondence with_t he esignated i ma uality.
P The first emgoaigent of anggmgge tngnsmission

5 system according to 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

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 répresents 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



According to the above enbodi nent, a user is charged an anount for
.the quality of an imge to be provided to himor her. 25

Al so, the user can select the quality of an inage to be received by
hi nsel f or herself. - 18 - In addition, information for
selecting an inmage to ~be transmtted and its quality is ciphered,
and is deci phered at the receiver side so as to prevent a user
fromdi sguising hinself or herself as another user or 5 i nformati on
frombeing altered, thus guaranteeing security of information
associ at ed wi t maycbeudispgayed on a monifgri hahfpredebplihedsimpags t he

processing tine required for ciphering and deciphering, the
accounting with a large number of pixels using full information

‘'may be printed.
Fig. 18 shows the general format of hierarchicélly
5 encoded data. Referring to Fig. 18, a field "head of
image" includes a header indicating the beginﬁing of a
piece of image information as a whole. A field "header
of frame 1" includes a bit pattern indicating the
beginning of frame 1, and a field "frame 1" includes
10 information of layer 1 obtained by encoding an image
obtained by reducing an original image to the smallest
size.
.A field "header of frame 2" includes a bit pattern
indicating the beginning of frame 2, and a field "frame
15 2" includes information of layer 2 as difference
information that enlarges an image of layer 1 or.
increases its resolution.
Similarly, a field "header of frame n" iﬂéludes a
bit pattern indicating the beginning of frame n, and a
20 field "frame n" includes information of layer n as
difference information that enlarges an image of layer
n-1 or increases its resolution.
As a typical encoding method, a JPEG hierarchical
encoding method is used. As for the JPEG, please refer
25  to ISO/IEC 10918-1, 10918 or ITU-T T.81, T.83. Such

encoding techniques are popularly used in a multimedia

network.



processing can be performed in correspondence with the 10 time required
.for reception. O her objects and features of the present

i nvention will beconme apparent fromthe follow ng speci fication and
t he acconpanyi ng draw ngs. 15 BRiBF -DESCRI PTI ON OF THE DRAW NGS

Fig. 1 is a functional block diagram show ng an accounting unit
according to the first enbodi nent of the present invention;

Fig. 2 is a block diagram showi ng the arrangenent 20 of an accounting
processing unit in the accounting unit of the first enbodinent;

Fig. 3 shows a char gdig-alll dsusedungtilonadcbdock djagram shewingofthehe fir st
enbodi nent ; Fig. 4 is a block diagram show ng the arrangenent
25 of an ac@Expangepetods amgogoun timgaunddc O@fhthig @nbodiment.

according to the second enbodi rent of the present | i nventi Qn
' Referring to Fig. 1, an image transmission system 110

of this embodiment comprises an accounting unit 100,

5 which includes an accounting processing unit 101 which
fetches an image transmission request of a user
transmitted/received in the image transmission system,
and acquires accounting information from a storage unit
102 or notifies the storage unit 102 of such

10 information.

The storage unit 102 stores charge inforﬁation 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. In the charge table shown in

20 Fig. 3, for exémple, information Info 1 incurs_charge
11 when it is provided at resolution 1, incuré charge .
12 when if is provided at resolution 2,....

An operation for performing accounting processing

in a charge system that sets charges in units of
25 resolutions by the accounting unit of this embodiment
.will be described below. In the following description,

a case will be exemplified wherein a user (or a



- 12 - Fig. 5is a block diagram show ng anot her

.arrangenent of the accounting processing unit in the accounting unit
of the second enbodi nent; Figs. 6A and 6B show accumul at ed
charge tabl es 5 used by an account ROg-unit according to the third
enbodi nent of the present invention; Figs. 7A and 7B are bl ock
di agrans show ng the arrangenents of accounting processing units in
accounting units of the third enbodi nent; 10 Fig. 8 is a block

di agram show ng the overall arrangenment of an inage transm ssion

syst em accor di fgrminal usedt by tber usernbreauestsoh prevpAese®P i nventi on;

Fig. 9 is a chart showing the operation sequence
transmit image Info 1 at resolution 3.

In the first operation step, the accounting

processing unit 101 fetches information that requests

5 to transmit image Info 1 at resolution 3 by monitoring
messages transmitted/received in the image transmission
system or receiviﬁg a message from the image
transmission system.

In the second operation step, the accounting

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

In the third operation step, the accounting

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

Fig. 2 is a block diagram showing the arrangement
of the 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/o interface 202 is used for exchanging
information with the image transmission system and for
inputting/butputting data to/from the storage unit.

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

201, and stores a program.



of the image transm ssion systemof the fourth 15  enbodinent;

.Fig. 10 is a block diagram show ng the overall arrangenent of an

i mage transm ssion system accordi ng to the fifth enbodi nent of the
present invention; Fig. 412is-a chart show ng the operation
sequence 20 of the imge transm ssion systemof the fifth

enbodi nment ; Fig. 12 is a bl ock diagram show ng the overal
arrangenent of an image transm ssion system accordi ng to the sixth
enbodi ment of the present invention; -
13 - ThegROM3204 sterestaspoogremtte becezerukedchvicbhe

of the inmage transm ssion system of the sixth .
CPU 201. When a program is loaded from a device

outside the accounting unit or the RAM 203 stores a
program, the ROM 204 may be omitted.

5 The CPU 201 to the ROM 204 exchange data via a bus
205. Note that the storage unit 102 can be'réalized by
using a storage device such as a magnetic storage
device, an optical storage device, a semiconductor
element, or the like.

10 The second eﬁbodiment 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 informafion 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



enbodi nment ; Fig. 14 is a block diagramshow ng the entire 5

. het wor k accordlng to the seventh enbodi nent of the present invention;
Fig. 15 is a chart for explaining the accounting sequence in the
system of the seventh enbodi nent; - 22 -~ Fig. 16 is a diagram show ng
an exanple of the 10 concept of a nultinmedia network systemto which

t he present invention is applied; Fig. 17 is a chart for
expl ai ning the accounting sequence in a systemaccording to the

ei ght h enbodi nent of the present invention; 15 Fig. 18
shows the genechbrfer sgste thatasehscchéyges per enttdbufdmmation

Fig. 19 is a functional block diagram show ng a accounting unit

accordi ng to tNelumes{usioghprges)fin corre$a@n9@%§%nv1thvﬁh?|on 20

Fig. 20 shows an exanple of a_charge table used g
respective resolutions, and calculates the charge by

multiplying the unit charge with the information volume
5 of a transmitted image will be explained below. In the
following description, a case will be exemplified
wherein a user (a terminal used by the user) requests a
provider to transmit image Info 1 at resolution 3.
In the first operation step, the accounting

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

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

20 In the third operation step, the accounting
processing unit measures the information volume of
image Infb 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.



t he accounting unit of the first enbodi nment; Fig. 21 is a block

.di,agram showi ng the detail ed arrangenent of the accounting unit of
the first enbodi ment; 25 Fig. 22 is a functional block

di agram showi ng an accounti ng-ugst ~according to the second

embodi nent of the present invention;

- 14 - Fig. 23 is a block diagram show ng the detail ed
arrangenent of the accounting unit of the second enbodi nment ;

Figs. 24A and 24B show exanpl es of accunul at ed 5 charge tabl es used by
an accounting unit Subsedueptly, in thet féfthi pperatiannetepef thike present
nvention, accounting processing unit calculates the charge on the
basis of unit charge 13 and the measured information
volume.

5 In the sixth operation sfep, the accounting
processing unit notifies the image transmission system
of the charge calculated in the fifth operation step.

In this case, the operations in the fifth and sixth

operation steps may be performed at an arbitrary 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 méy be used.

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

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

The i/O 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. 25 is a block diagram show ng the arrangenent of principal part

.of an inmage transm ssion system according to the fourth enbodi nent
of the present 10 i nventi on; Fig. 26 is a chart for
expl ai ni ng the operation of t Re2dmage transm ssion system of the
fourth enbodi nment; Fig. 27 is a block diagram show ng the

arr angenent of principal part of an inage transm ssion system 15
according to the fifth enbodi mrent of the present i nvention

Fig. 28 is a chart for explaining the operation of . t he i mage
transmi ssi on systenTbe RAM 5Dﬂtaten95danpnpgram to be exefuged2byi the bl ock
di agram showi ng t he arran enent grlnC|paI part of an inmage
transni ssi on s{EVeRPl. eacéopapggamolsh oafeéhframodi ABWLcef the present

i nventi on; ig. 30 is a chart for explalnlng t he operation of
the i mage tran§HF§§@Snt§?sP€ﬁPHPt%ﬁ8 Wi thoEnbbe| RNt 903 xstores a g 31

is a block dia ;gg}gaow%gg ki& EbLst may be omitted.

5 The CPU 501 to the ROM 504 exchange data via a bus
505.

A measuring instrument 506 is used for measuring
the volume of image information transmitted/receiﬁed in
the image transmission system, and comprises, e.g., a

10 counter.

In the arrangement shown in Fig. 4, for example, a
charge calculation or the like is performed by the CPU
501, and the operation step and the charge calculation

" method therefor are stored in the RAM 503 or the ROM
15 504. The fetching operation of the message into the
accounting unit, charge notification, accesses to the
storage unit, and the like are made via the 1/0
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 measuriné

25 instrument 506 may be omitted.
The accounting processing unit of this embodiment

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



enbodi mrent of the present invention; -

.15 - . Fig. 32 is a view show ng the format of an

accounting data base shown in Fig. 31; Fig. 33 is a view
showi ng the storage format of an - 28ceunul at ed anount storage device
shown in Fig. 31; 5 Fig. 34 is a diagramshow ng the arrangenent
of t he accounting device shown in Fig. 31; Fig. 35is a

bl ock di agram show ng t he second enbodi ment of the present invention;
and Fig. 36 is a sequence chart show ng the operation 10 of

t he system interfabETADLEBhDRSCRNPFLON OFf&tEhPREAERRESIENBEONFENTS
signal transmitted/received in the image transmission
system, reads out a unit charge from the charge table
(Fig. 3) by accessing the storage unit, inputs the

5 readout charge to a multiplier 702, and outputs the
charge calculated by the multiplier 702 to the image
transmission system.

The multiplier 702 calculates the product of the
unit charge of an image input from the 1I/0 interface

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

The meaéuring instrument 703 measures the volume

of image information transmitted/received in the image
15 .transmission system, and comprises, e.g., a counter,
timer, or the like.

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

20 to a user's image request and charge notification are
made via the 1/0 interface 701.

The &olume 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.



The preferred

.to the present
t he acconpanyi
descri bed here
accounting uni
correspondence
encodi ng in an
hi erarchically

enbodi nents of an inmage transm ssion system accor di ng

I nvention wll be 15 described below with reference to
ng dr awi ngs. In the enbodi nents to be
i nafter, the presgst -invention is applied to an
t whi ch can charge a user for,an inmage in
20 with the resolution (layer) to cope with hierarchical
| mage transm ssion systemthat transmts
encoded image information via a transm ssion |ine.

In particular, the Thesarzapgemankt that| reapliged the accquntigngunting unit

used in a char
(resol utions)

10

15

20

25

ge systemthat sets uni formcharges in units of
processingj updtnefi $his embodiment is not limited to

those described above. For example, the multiplier 702
in Fig. 5 may be replaced by an arbitrary combination
of a multiplier, divider, adder, subtracter, and the
like, and the accounting processing unit as a whole may
be constituted as a single device.

The third embodiment of the present invention will
be described below with reference to the accompanying
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
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
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
images provided to User A is not paid vet, only Charge
B of those for images provided to User B is not paid

vet,....

| ayers



- 16 - The second enbodi nent will explain an accounting

.unit. used in a charge systemthat takes into consi deration the

i nformati on volunme as well as the | ayers (resolutions) of

i nformati on. 5 The third enbodrment will explain an accounting
unit used when accounts are settled at predeterm ned time intervals
in the first and second enbodi nents. The fourth enbodi nent will
explain a case wherein 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 nrenAlsol,| fexpexampide;a¥dguhéBeshows an atbemuiagedr ecei ver

side has one of the accounting units described in the first to third
enbodi nents. amount tablghusedxwheonttbei sccountingerplilyi Asaarnengefer ei n
15 both the image provider and receiver sides have correspondi ng

ones of the acd®uft itegminplsofctbei yegri gide, and exemplifies a case

wherein only Charge A of those for images provided from
5 provider A is not paid yet, only Charge B of those for
images provided from provider'B is not paid yet,....

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

10 embodiment will be described below. In the following
description, a case will be exemplified wherein User L
(user or a user's terminal) requests provider A to
transmit image Info 1 at resolution 3.

In the first operation step, the accounting

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

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

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

image Info 1 which is being transmitted.



the first to third enbodi nments. The seventh enbodi ment wil|l
.explain a tase wherein the accounting units described in the first
to sixth 20 enbodi ments are applied to comuni cati ons between

equi pnments connected to a | ocal area-n28werk. The ei ghth

enbodi mrent w || explain a case wherein the accounting units .
described in the first to sixth enbodi nents are applied to
comuni cati ons between 25 equi pnents connected to a mﬁde area network.
The ninth enbodinment will explain a case wherein a her unit is
conblned with one O;ntﬁgeaéeggﬁhlggeratlon step, upon compl tion of - 17

units described in the fourth to eighth enPodl SO,
as to protect tﬁPB?ﬂﬁ??bﬂnf?Sn?%QQﬁgI?gﬁp%d the REEPRRting BfodedSing

unit detects the end of image Info 1 which is being
transmitted to User L by the same method as in the
5 first operation step.

In the fifth operation step, the accounting
processing unit calculates the charge on the basis of
unit charge 13 and the measured information volume.

In the sixth operation step, the accounting

10 processing unit notifies the image transmission system
of the charge.

In the seventh operation step, the accounting
processing unit reads out the accumulated charge of
User L (or.provider A) from an accumulated charge table

15 stored in the storage unit or managed by the image
transmission system.

In the eighth operation step, the accounting
processing unit calculates the sum of the readout
accumulated charge and the charge of the newly provided

20 image as a new accumulated charge.

In the ninth operation step, the accounting
processiﬁg 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. 1In the

above-mentioned operation example, the charge is



and to performfair accounting processing.

The first enbodi ment
. of an image transm ssion 5 system according to the present invention
will be descri bed below with reference to the acconpanying

dr awi ngs. In this enbodi #/e@9, -t he present invention is

applied to realize an accounting unit used in a charge 10 systemt hat
sets charges in correspondence with the respective resol utions
(layers) in units of inmages to cope with hierarchical encoding in an
I mage transm ssion systemfor transmtting hierarchically

encoded i mage defterminednbasedaonr thenrespdntioneof an image tqjbgt,

hi erarchical encoding will be briefly descri bed bel ow. Hi erarchi cal

encoding i s knpmevidednand the iREeEMA§iABt MOYURBrch can efficiently cope

utions upon

with inmage processing apparatuses with different .res
encodi ng i mage i nf oNR&ei &ha aﬁglﬁsegﬁpgéﬁﬁgtfBgsozgnchg?Figb?ng desired.

I mges froman |inage data base. . lﬁ
reduced i mage fodlowing cases. That is, by changing

t he fo%Lng

description, a
rge

5 table, a fixed charge in units of images is read out in

place of the unit charge in the second operation step,

the third and fifth operation steps are skipped, and

the sum of the accumulated charge read out in the

seventh operation step and charge 13 is set as a new

10 accumulated charge in the eighth operation step.

Also, the fifth and sixth operation steps are

performed parallel to the third operation step.

Furthermore, some or all of the seventh to ninth

operation steps are performed parallel to the second to

15 sixth operation steps.

Moreover, one of the sixth and ninth operation

steps is performed.

In addition, in the ninth operation step, the

accounting processing unit outputs the accumulated

20 charge calculated in the eighth opération step to the

image transmission system.

The éccounting processing unit of this embodiment

may adopt an arrangement shown in Fig. 7A or 7B.

Referring to Fig. 7A, an I/0 interface 1101 is used for

25 fetching an image request signal transmitted/received

in the image transmission system of this embodiment,



roughly represents the overall image is encoded, and subsequent |y,
difference information used for enlarging the reduced image in turn
i s encoded. 25 As a result, scal able encoding using different
resolutions can be realized to sone ext3ht- For exanpl e, a reduced

Il mage with a small nunber of pixels - 18
- may be displayed on a nonitor, and a detail ed i mage wth a
| ar ge nunber of pixels using full information may be printed.

Fig. 18 shows the_general format of hierarchically 5 encoded dat a.
Referring to Figndipeading oyt aghprge from ajeharge | trblRicte eI header

I ndi cating the beging&ng of a I ece of inmage information as a whole.
A field "headerFig- y accessing the storage unit.

Also, the I/0 interface 1101 is used for reading

out the accuﬁulated charge stored in the storage unit

5 6r managed by the image transmission system, inputting
the readout charge and.accumulated charge to an adder
1103, and outputting the readout charge or the charge
calculated by the adder 1103 to the image transmission
system.

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

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

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

20 1112.

Also, the I/0 interface 1111 is used for reading
out the éccumulated charge from an accumulated charge
table (Fig. 6A dr 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.



of frame 1" includes a bit pattern indicating the begi nni ng of frane
.1, and a field "frane 1" includes 10 I nformation of layer 1 obtained by
encodi ng an i mage obt ai ned by reducing an original inage to the

smal | est si ze. A #i81d-"header of franme 2" includes a
bit pattern i ndi cating the beginning of frame 2, and a field "frane
15 2" includes information of layer 2 as difference I nformati on
that enlarges an inage of layer 1 or i ncreases its resol ution.
Simlarly, a field "header of frame n" includes a bit pattern

i ndi cating the begi fhengudtiplier hllangalcudates the| prodpgieof” thecl udes
I nformation of |ayer n as difference infornation that enlarges an

i rage of |ayer unit chagge of pacimagesippyt; Ezemuthgnl/O interface pg 5
typi cal encoding met hod, a JPEG hi erarchi cal encodi ng net ho

: . dis
used. As for tRélipend gheaipfpgmatiopsvolupg pepspred By(8 13554890,

'TU-T T. 81, T'%%Strﬁ%%gt 1114, and outputs the value (product) as a

5 charge to the I/0 interface 1111 or the adder 1113.

The adder 1113 calculates the sum of the
accumulated charge input from the I/0 interface 1111
and the charge supplied from the multiplier 1112 as a
hew accumulated charge, and outputs it to the I1/0

10 interface 1111.

The measuring instrument 1114 measures the volume
of image information transmitted/received in the image
transmission system of this embodiment, and comprises,
e.g., a counter.

15 ' In the arrangement shown in Fig. 7A or 7B, for
example, a charge calculation is performed by the
multiplier 1112 and the adder 1113, and the fetching
operation of a message corresponding to a user's image
request and charge notification are made via the 1/0

20 interface 1111.

Also, the volume of image information transmitted
in the'image transmission system of this embodiment is
measured by thé 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



encodlng technlques are popularly used in a multinedia net wor k.

v 19 - Fig. 1 is a functional block diagram show ng the
arrangenment of an accounting unit of this enbodinent. Referring to
Fig. 1, an image transm ssion system-132 - of this enbodi ment
conprises an accounting unit 100, 5 which includes an accounting
processing unit 101 which fetches an i mage transm ssion request of a
user transmtted/received in the i mage transm ssion system
and acquires accounting information froma storage unit 102 or

notifies the spyodyctupift theounfitsgbargeoand theoinforwation volume  The
storage unit 102 stores charge information and
is set as a charge.

The arrangement that realizes the accounting

processing unit of this embodiment is not limited to

5 ' the above-mentioned arrangements, but wvarious
modifications may be made. For example, in'Fig. 7A or
7B, the multiplier 1112 and the adder 1113 may be
replaced by an arbitrary combination of a multiplier,
divider, adder, subtracter, and the like, and the

1o 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 beloﬁ with reference to the accompanying

15 drawings. |

Fig. 8 shows a case wherein ah 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



use information to be referred to by the accounting’ processing unit

+101.+ The image transm ssion system 110 of this enbodinent is
constituted by a network, and 15 term nals such as conputers, receivers,
printers, nmonitors, and the |i~k&3 which are connected to the
network via lines or by radio. Fig. 3 shows an exanple of a
charge table stored in the storage unit 102. In the charge table
shown in 20 Fig. 3, for exanple, information Info 1 incurs charge

11 when it is provided at resolution 1, incurs_charge 12 when it is

provi ded at reSOMPUtST.2a workstation, or Rheoéékﬁtleﬁ B8 1p@ePor i ng
accounting proces In a charge systemthat sets charges in units
Q%%%Iby t he

of 25 r esolMRS accounting unit of this enbodi ment will
be described below. _In the f |l owi ng SCri tlon | _be
exenpl i fied wherein &qﬂg on o% tgi diment will ge gescrl ed

below with reference to Fig. 9. In the following
5 description, a case will be exemplified wherein User L
(the reception terminal device 1203) requests provider
A (the transmission terminal device 1201) to transmit
image Info 1 at resolution 3 when the accounting'ﬁnit
of the second embodiment is used.
10 In the first operation step [S1], User L transmits
a message that requests provider A to transmit image
Info 1 at resolution 3 to provider A via a transmission
line (the message will be referred to as an image
transmission request message hereinafter). When the
15 image transmission request message is received by the
| terminal device 1201 of provider A, the accounting unit
1202 fetches the image transmission request message
from the transmission terminal equipment 1201.
In the second operation step [52]; 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 wvia the

transmission line. At the same time, the accounting



- 20 - term nal used by t he user) requests a provider to

+transmt image Info 1 at resolution 3.

In the first operation

step, the accounting processing unit 101 fetches information that
requests 5 to transmt inmage Infe 34at resolution 3 by nonitoring
messages transmtted/received in the imge transn ssion system or
recei ving a nessage fromthe inage transm ssion system

In the second operation step, the accounting 10 processing unit 101
reads out charge 13 for providing ' image Info 1 at resolution 3 from
t he charge tabbeit 1202 meagures ther sufonmahiontveigweunft Ingo. 1,

In the third operation step, the accounting processing unit 101

out puts char geWkdchoighbeipggérangmittedansni ssi on system Fig.

2 is a block diagram show ng the arranggnent

In the fourth operation step [S4], the accounting

10

15

20

25

unit 1202 monitors Info 1 which is being transmitted.
When the accounting unit 1202 recognizes the end of
transmission of Info 1 to User L by detecting a bit
pattern indicating the end of the image or receiving a
message indicating the end of transmission of Info 1 to
User L from the transmission terminal device 1201, it
calculates the charge for User L on the basis of the
information amount of Info 1 provided to User L and
unit charge 13.

In the fifth operation step [S5], the accounting
unit 1202 outputs the charge information calculated in
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
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
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.



of the accounting processing unit. Referring to Fig. 2, a CPU 201

.processes input data froman 1/0O I nterface 202 and generates
commands to an external 20 apparatus in accordance with a program
stored in a ROM . 204 or a RAM 2035 - The 1/ O interface 202
I's used for exchanging I nformation with the inmage transm ssion
system and for I nputting/outputting data to/fromthe storage unit.
25 The RAM 203 is used as a tenporary nenory of the CPU 201, and
stores a program : - 21 -

The ROM 204 stores dmprihgr secoadbepexetibedsivept 182], aftegPuni®l. \Wen a
programis | oaded from a device outside the accounting unit or the

RAM 203 storescharge 13 is read out, the readout unit charge
information may be output to the transmission terminsl
device 1201, and may then be transmitted to User L via

5 the transmission line.

In the third operation step [S3], the charge
incurred so far may be calculated based on unit charge
13 and the inforﬁation 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
termiﬁal device) has one of the accounting units
described in the first to third embodiment.

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

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

accounting unit.



- program the ROM 204 may be om tted. 5 The CPU 201 to the ROM 204
.exchange data.via a bus 205. Note that the storage unit 102 can be
real i zed by usi ng a storage device such as a nmagnetic storage
device, an optical storage device, a-s&6 eonduct or el enent, or the
like. 10 _ ‘The second enbodi nent of the present invention :
will be described below with reference to the acconpanyi ng draw ngs.
In this enbodi ment, the present invention is applied to realize an
accounting unit for a charge 15 systemthat sets charges per unit

i nf ormation vol ume AR accountimg anddnddlZe iw equiNaleagpdet ope odsol uti ons
(l ayers) in units of imges to cope wth_ hierarchical encoding,

and obtai ns t h&hose feseribed gasitheofimgd 9 ithdrgy gabodimentgny t he

i nformation vol une of 8 transmtted image in . an ,20 i nage _.t.ransm ssi on

systemfor tra above. i, TSR FeEmdnaddarvEge AP PRt i on via

a the receiver side comprises a computer such as a
5 persoﬂal computer, a workstation, or the like, or an
image receiver.

The operétion of this embodiment will be described
below with reference to Fig. 11. In the following
description, a'case will be exemplified wherein User L .

10 (the reception terminal device 1403) requests provider
A (the transmission terminal device 1401) to transmit
image Info 1 at resolution 3 when the accounting unit
of the second embodiment is used.

In the first operation step [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 fransmission

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.



transm ssion |ine. Note that the arrangenent of the accounting

‘pr.ocessing unit of this enbodinment is the sane as that 25 shown in Fig.
1. An operation of the accounting unit of this

enbodi nent for perform ng accounti ng-pB@dcessing in a

- 22 - charge systemthat sets charges per unit information

vol unme (unit charges) in correspondence with the respective

resol utions, and cal cul ates the charge by mul ti plying the unit charge
with the information vol une 5 of atransmtted inmage will be explained

below. In the In fhel hiird epsmaticrostep (834 withe Aeagsadsisitned

wherein a user (a term nal used by the user) requests a
terminal device 14 transmits hierarchically encoded

image data Info 1 at resolution 3, and the reception
terminal device 1403 receives data Info 1. The

5 accounting unit 1402 measures the information volume of
Info 1 which is being received.

In the fourth operation step [S4], the accounting
unit 1402 monitors Info 1 which is being received, and
recognizes the end of transmission of Info 1 from

10 provider A by detecting a bit pattern indicating the
end of the imége 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 [Slj, upon requesting an image provider to transmit an
image, a user may designate a terminal device (or image

processing apparatus)‘és a destination, and provider A



provider to transmt inmage Info 1 at resolution 3. In the first

-oper:ati on step, the accounting 10 processing unit of this enbodi nent
fetches information that requests to transmt image Info 1 at
resolution 3 by nonitoring ness8@es transmtted/received in the

| mage transm ssion systemor receiving a nessage from t he i mage
transm ssion system 15 In the second operation step, the

accounti ng processing unit reads out unit charge 13 as a charge

per unit information volune for providing image Info 1 at resolution

3 from the chartFa@nsmirts dmpge ipformpgdon to Thendemégsesedge unit. 20

In the third operation step, the accountin . processi ng_unit neasures
the i nformati ofeHimation. This paggef PﬁFaef wACLHARS BBendoLLianingdt t ed.

In the fourth gperation step, upon conpletion of transm ssi on of

i mge Info 1, 1€ &&6&nting processing 25 uni t detects the end of

i mge Info 1 which |s Q% ng tran n1tted heslsgr %he same met hod
as in the irst case, the user hds an aboBin

5 unit. In this case, the user (or his or her accounting
unit) is notified of the start of transmission of an
image from the destination or the image provider before
the image begins to be provided (the second operation
step [S2]), so as to start an accounting operation, and’

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

15 provider.

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

20 [S1]1, 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,



first operation step. - 23 - -
-Subsequently, in the fifth operation step, the accounting processing
unit cal cul ates the charge on the basis of unit charge 13 and the
measured i nformation vol une. <539 - In the sixth operation step,
t he accounting processing unit notifies the imge transm ssion system
of the charge calculated in the fifth operation step. In this case,
the operations in the fifth and sixth operation steps may be

performed at an arbitrary timng 10 during inmage transmssion in place
of the &l makehs Gisrlayedanpthe Aenseptiem termdnadn

shown in Fig. 4 is to be adopted, a char%? iystenlopher
1403, thus notlfylng Userxr of the unit charge.

In the third operation step [S3], the charge

incurred so far may be calculated on the basis of unit

5 charge 13 and the information volume of Info 1 received
at that time, and the calculated charge may be output
to and displayed by the reception terminal device 1403,
thus notifying User L of the charge.

The accounting unit 1402 may be realized by

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

The sixth embodiment of the present invention will

15 be described below with reference to the accompanying
drawings.

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

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

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

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

accounting unit 1602.



t han the above systen1thaf cal cul ates the charge by si mply
-mul ti plying the unit charge with the information 15 vol ume may be used.

Fig. 4 shows an exanple of the detailed arrangenent of the
accounting processing unit of this - 40 -enbodinment. A CPU 501 in Fig. 4
processes i nput data froman I/Ointerface 502 and generates
commands to an 20 external apparatus in accordance with a program
stored in a ROM 504 or a RAM 503. The 1/O interface 502
is used for exchanging informati on with a conmunication partner in

t he i mage tr@hsnassountsygtunitf16ﬂ251§n9quiﬁéhﬁntaﬁ9 opg of

i nputting/outputting data to/fromthe storage uni The RAM 503

is used as a t&goBsgcpuptipgyupitehdescribedcpy BDE fargtster £8i%dpr ogram
embodiments. A reception terminal device 1603 on the

user side comprises a computer such as a personal

5 computer, a workstation, or the like, or an image
receiver, which comprises an accounting unit 1604. The
accounting unit 1604 is equivalent to one of the
accounting units described in the first to third
embodiments.

10 The operation of this embodiment will be described
below with reference to Fig. 13. In the following
description, a case will be exemplified wherein User L
(the reception terminal device 1603) requests provider

. A (the transmission terminal device 1601) to transmit

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

In the first operation step [S1], User L transmits
a message that requests provider A to transmit image
Info 1 at resolution 3 to provider A via a transmission

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

Wwhen 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.



- 24 - The ROM 504 stores a programto be executed by the

+CRU 501. When a programis |l oaded froma device out si de the
accounting unit or the RAM 503 stores a "program the ROM 504 may be
omtted. 5 The CPU 501 to the4ROM 504 exchange data via a bus
505. A measuring instrument 506 is used for measuring

the volune of imge information transmtted/received in t he i nmage
transm ssion system and conprises, e.g., a 10 counter. In
t he arrangenent shown in Fig. 4, for_exanRLe, g' ch rge ﬁalc | ati on
or the like is perf&t§Red K)St RECRPOting u 1501,03n8ntﬁ8e0§§ 4t Fofi*€®ep and

(e char o ool SRS e, smonl ok Ia b B EhT FSuresiobEable! Eofath®
accounting unit, ghatdg RALLILST! 5Q1c8CEE55SS Lo the

In the second operation step [S2], the accounting

5 unit 1602 on the proQider A side reads out unit charge
13 incurred when image Info 1 is provided at résolution
3 from a charge table (Fig. 3).

Similarly, the accounting unit 1604 on the User L

side obtains unit charge 13 with reference to a charge
10 table (Fig. 3).

In the third operation step [S3], the transmission
terminal device 1601 reads out hierarchically encoded’
image data Info 1 at resolution 3, and transmits it to
User L via the transmission line. The accounting unit

15 1602 measures the information volume of data Info 1,
which is being transmitted.

The reception terminal device 1603 receives data
Info 1. The accounting unit 1604 measures the
information volume of data Info 1, which is being

20 received.

In the fourth operation step [S4], the accounting
unit 1602 monitors data Info 1 which is being
transmitted. When the accounting unit 1602 recognizes
the end of transmission of Info 1 to User L by

25 detecting a bit pattern indicating the end of the image
or recéiving a message indicating the end of

transmission of Info 1 to User L from the transmission



storage unit, and the like are made via the 1/0 I nterface 502, and

t he vol une” of i'mage information transmtted in the inage

transm ssion systemis 20 nmeasured by the neasuring instrunment 506.

When the comrunication time is nmeasusedl2iA pl ace of the information
vol une, and the charge is cal cul ated based on the unit charge and
the nmeasured tinme, the CPU 501 may perform neasurenents, and the
measuring 25 i nstrument 506 nmay be omitt ed. The accounting
processing unit of this enbodi nent may have an arrangenent shown in
Fig. 5. An |/Oterminal device 1601, it calculates thescharge for Usererface
701 shown in Fig. 5 fetches an i mage request si gnal .

transni tt ed/ r ebeprethenbandsi afigther thfarmatien amount of Info 1
provided to User L and unit charge 13.
The accounting unit 1604 monitors Infé 1 which is
5 - being received, and recognizes the end of transmission
of Info 1 from provider A by detecting a bit péttern
in@icating the end of the image or receiving a message
indicating the end of reception of Info 1 from provider
A from the reception terminal devicé'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 fhe 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 v;a
the transmission line.
The accounting unit 1604 outputs the charge
20 calculated in the above-mentioned fourth operation step
[S4] to the reception terminal device 1603. The
receptioﬁ ferminal device 1603 notifies ﬁser 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.



'system reads out a unit charge fromthe charge table (Fig. 3) by
-accessing the storage unit, inputs the 5 readout charge to a multiplier
702, and outputs the charge cal cul ated by the nultiplier 702 to the
I mage transm ssi on system - 43 - The multiplier 702 cal cul ates
t he product of the unit charge of an image input fromthe 1/0O
i nterface 10 701 and the information volune neasured by a neasuring
i nstrunment 703, and outputs the value (product) as the charge to the
/O interface 701. The neasuring instrunment 703 nmeasures the
vol une of i nMgrei specifiicahly; anpont requestvngecaniimage i nege 15
transm ssion system_ and conprises, e.g., a counter, _tinmer, or the
li ke. providerh&oatrangeiktnens ane;naFuger5ma70@e%kam9te,aa
charge calculation is_perforned by the nultiplier 702, and the
f et chi ng oper atPEMiBRLlt ABVAESS6BE LBRIRSPEPRPFTLNG APPEYRLYS ) sBF' @ | nage
request and charge _notificatiqgn are, made via the I/CliPterfage 701.
destination, and provider A transmits image information
5 to the designated destination. This case further
includes the following two cases.
In the first case, the provider and user have
accounting units. In this case, the user (or his or
her accounting unit) is notified of the start of
10 transmission of an image from the destination or the
image provider before the image begins to be provided
(the second operation step [S2]), so as to start an
accounting operation. Furthermore, the user is also _
notified of the end of transmission of the image upon
15 completion of providing the image (the fourth operation.
step [S4]), so as to end the accounting operation. As
for the information volume, the user is notified from
the destination or the provider.
In the éecond case, the provider and the
20 destination designated by the user have accounting
units. In this case, the user also transmits an image
transmission request message to the destination in the
first operation step [S1], and the accounting unit of
the destination fetches the image transmission request
25 message. Alternatively, the accounting unit of the

destination may notify the user of the charge in the

fifth operation step [S5].



The vol une of

i mage information transmtted in the I mage

‘tr.ansm ssi on systemis neasured by the neasuring I nstrunent 703.
Not e that the arrangenent shown in 25 Fig. 5 is used when the produ
the unit charge and t he i nforwmaddor volunme is calcul ated as a

char ge.
arrangenent that realizes the accounting processing unit of thi
enbodi nent

mul tiplier 702

5

will

- 26 - The

is not limted to t hose descri bed above. For exanpl e,

in Fig. 5 may be replaced by an arbitrary conbin

of a nultiplier Indithedeecoaddeoperationastep, [§2d,t kbe accounitiijg,
the accounting processing unit as a whol e nay be constituted as
si ngl e devi ce. unit 1604 mayTpeadhioud @ﬁ%&dphéﬁgeoi3tﬁédpﬂéyeﬁptpﬁﬁéﬁﬁion

10

15

20

25

to the reception terminal device 1603. The reception
terminal device 1603 may disblay the received charge
information, thus notifying User L of the charge.

In the third operation step [S3], the accbunting
unit 1604 calculates the charge incurred so far on the
basis of unit charge 13 and the information volume of
Info 1 received at that time, and may output and
display the charge on the reception terminal device
1603, thus notifying User L of the calculated charge.

In the fifth operation step [S5], notification of
the charge from provider A (the transmission terminal
device 1601) to User L (user) may be omitted.

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
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
present invention. Especially, a preferred embodiment
of a network using the accounting unit of this

embodiment will be explained beiow.

ct of

S
t he
ation
and

a



be described below with reference to the acconpanying 10  draw ngs.
JIn this enbodi nent, the present invention is applied to allow a user
to settle accounts at predetermned tine intervals by cal culating an
accunul ated charge in the first and segend enbodi nents 15 descri bed
above. Note that the arrangenent of the accounting unit
of this enbodinent is also substantially the sane as that shown in
Fig. 1. Figs. 6A and 6B show exanpl es of accumul ated 20
anount tables stored in the storage unit of this enbodi nent. For
exanpl e, Fig. 6A shdhe seveotbnembodidment of theupresebteinvedtdnan the
accounting unit is arranged in a termnal on the inage provider
side, and wildx bepdescribgdchedovhwithnrefieyennar @ Bhef those for 25
i mages provided to User Ais not paid yet, only Charge B of those for
i mages provi de@CCOMPSBYiBg §rAYingg: d
'Fig. 14 is a block diagram showing the entire
5 network of this embodiment. Referring to Fig. 14, an
ATM (Asynchronous Transfer Mode; to be described later)
network 1801 transfers data in the ATM.
Local area networks (LANs) 1802 and 1803 using
Ethernet or the like transfer data in a mode other than
10 the ATM. To these networks, for example, the following
| apparatﬁses are connected.
A facsimile apparatus 1804 is connected to the ATM
network and LAN. A color printer 1805 has an internal
page memory. A color copying machine 1806 includes a
15 color scanner and a color printer. The color copying
machine 1806 also includes a page memory for storing
image data of an original read by the color scanner,
and a circuit for reading out data written in the page
memory and supplying the readout data to the printer.
20 A file server 1807 temporarily stores image data
input via the ATM network. A workstation 1808
inputs/oufputs data to/from the file server. A
terminal device 1809 is connected to the ATM network.
The terminal device 1809 exchanges data with the
25 above-mentioned LANs and performs various processing

operations such as editing for image data. The

terminal device 1809 is also connected to the printer



- 27 - Al so, for exanple, Fig. 6B shows an accumul at ed
-amount. tabl e used when the accounting unit is arranged in atermna
of the user side, and exenplifies a case wherein only Charge A of
those for inmages provided from 5 =-ptovider A is not paid yet, only
Charge B of those for | mages provided fromprovider Bis not paid
yet,.... A sequence for cal culating the accunul ated anpunt

of charges each cal cul ated based on the unit charge and t he

i nformati on volune by the accounting unit of this di nen mnll be
descri bed beIoMﬁ°5IﬁV%%eth%lm%NW?EF line (%k§br4§93cﬁF %14%é&9§$?

exenplified wherein User a user's ternlnal sts
provider A to line. @r%ﬁ%ﬁ?f }%ﬁgeh?%ftpﬁ.%ﬂm?eﬂﬁﬁ?RQ%WF ds "ERHE

of the file server 1807.
The server 1810 is connected to a color copying
5 machine 1811 similar to the above-mentioned color
copying machine 1806.

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

10 image on its display device.

A VTR 1813 receives image data via the ATM
network. |

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

15 network.

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

An ATM network switch (not shown) is arranged

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

25 first to the third embodiments as needed.

Fig. 15 shows as an example a case wherein thé

center station 1814 comprises an accounting unit



In the first operation step, the accounting 15 processing unit fetches
«information that requests to transmt image Info 1 at resolution 3
by nonitoring nmessages transmitted/received in the i mge

transm ssi on system or recei v 47 anmessage fromthe inage

transm ssion system 20 In the second operation step, the

accounti ng processing unit reads out unit charge 13 as a charge

per unit information volunme for providing image Info 1 at resolution

3 froma charge table (Fig. 3) stored in t he storage unit. 25
In the third ob@‘P‘aﬁ}éne@P@‘élm%'é)ac%’é@m?l?%gtemj-na]pr% B8R S nRasur es

the informati on vol une of i mage Info 1 which is bmn&kiiansn1tted.
- 28 - user issues a request to the center station as a

transmitter while designating the digital television
1812 as an image destination, so as to explain the

5 accounting operation in the above-mentioned
arrangement.

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

10 and the digital television 1812 as its destination.

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

In the secoﬁd 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 thé 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.



In the fourth operation step, upon conpletion of transm ssi on of
1mage Info 1, the accounting processing unit detects the end of inage
Info 1 which is being transmtted to User L by the same nmethod as in
the 5 first operation step. - 48 - In the fifth operation step,

t he accounting processing unit cal cul ates the charge on the basis of
unit charge 13 and the neasured information vol une. In the

si xth operation step, the accounting 10 processing unit notifies the

| mage transm ssion systen1 of the char In the seventh
operation step, the ébé%ﬁhﬁpﬁgth operajigne s Pﬁg[§4ﬂb thadsepert he

accunul ated char ge of User L (or provider A) from an _accumnul ated
charge table S%atiom 4844 ﬁﬁrﬁﬁ§a§ﬁ§r§ﬁgpﬁﬁlPfoﬁmﬁﬂﬁagéﬁab}nthe i mge

t t th th t t
accounting | SCooNIgnEeMiS e HEPBAPIEaLoP SEERADE PR TPONS

The accounting unit ends its accounting operation
5 by detecting the end of supply of the image data.

In the fifth operation step [S5], the center
station 1814 notifies the terminal device 1809 of the
charge calculated using the accounting unit.

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

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

I1f 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
accouﬁting unit may fétch 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



accunul ated charge and the charge of the newly provided 20 | mage as a

-new -accunuf at ed char ge. In the ninth operation step, the
accounti ng processi ng unit updates the accumnul ated charge for User
L (or provider A) recorded on the actufi®l ated charge table (Fig. 6A
or 6B) with the accunmul ated charge 25 calculated in the eighth
operation step. In the above- nenti oned operation exanple, the
charge is - 29 - det erm ned
based on the resolution of an image V|ded and t he

i nformati on voPGAEision, the ceNE?E FﬁéFlPﬁléaéﬁbﬂﬁlﬁﬁﬂt digit®incl udes the
follomﬁng cases. _That changi ng the char S T able, . a f| ed
charge in un|t§e6FVFﬁﬁBEslggzr%ﬁﬂgtﬁgsiﬁ messade 1nd1ca%1ng thd end

of image provision to the terminal device 1809.
The accounting unit starts the accounting
5 operation as described in the fourth embodiment upon
detection.of the message indicating the start of image
provision, and ends the accounting operation upon
detection of the message indicating the end of image
provision. In this case, the fifth operation step [S5]
10 of this embodiment is omitted.
When the digital television 1812 comprises an
accounting unit without arranging any accounting unit
in the center station 1814 or the terminal device 1809,
the accounting unit fetches the transmission request
15 from the digital television 1812 in the first operation
step [S1]. 1In this case, the accounting operation is
performed, as described in the fifth embodiment. 1In
the fifth operation step [S5] of this embodiment, the
digital television 1812 nétifies one or both of the
20 center station 1814 and the terminal device 1809 of the
charge.
The operation execﬁfed when at least both the
center station 1814 and thé 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



pl ace of the unit charge in the second operation step, the third and
-fi.fth operati on steps are skipped, and the sum of the accumul ated
charge read out in the seventh operation step and charge 13 is set
as a new 10 accunul ated charge i A BDe-ei ghth operation step.

Also, the fifth and sixth operation steps are performed parallel to
the third operation step. Furthernore, sone or all of the
seventh to ninth operation steps are performed parallel to the
second to 15 si xth operation steps. Mor ecver, one of the
si xth and ni nt digi&eadt tepevision buspslee petweenegther terminal |
addition, in the ninth operation step, the accounti ng processing
unit outputs tRevieesncrat bg chergedeharge cal cul ated in the eighth
operation step to the e _transm ssi on s¥sten1 The

. i mage _t . .
accounting processi ngeuftghsh Fﬂggdéﬂﬁﬁﬂiﬁﬁthe preseq, iQU8REigR
arrangement Sh%&ElIQth%SCzébga gglow. Fig. 16 shows an example of

5 the concept of a multimedia network system to which the
present invention is applied.

Referring to Fig. 16, a B-ISDN network 2001 using
a high~speed public network and a cable television
(CATV) network 2002 are connected to each other via

10 LANs (local area networks) 2003 and 2064.

Ground-based stations 2011 and 2012 perform
information communications via a communication
satellite 2005. Information providers 2021 and 2022
provide various kinds of multimedia information such as

15 video information, audio information and the like by
utilizing these communication networks, and charge for
the information provided. Users 2031 to 2039 utilize
information provided by the information providers and
pay charges for the information.

20 The_B-iSDN network 2001, the CATV network 2002,
the LANs 2003 and 2004, and the communication satellite
2005 are connected to each other and can exchénge
information with each other (bidirectional
communicatiohs). The information providers 2021 and

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

corresponding ones of these communication networks.



Referring to Fig. 7A, an I/Ointerface 1101 is used for 25 fetching an

i mage. request signal transmtted/received in the image transm ssion
system of this enbodi nent, - 30 -

and reading out a charge froma charge5table (e.g., Fig. 3) by
accessing the storage unit. Also, the I/Ointerface 1101 is
used for reading out the accunul ated charge stored in the storage
uni t 5 or managed by the imge transm ssion system inputting

t he readout charge and accumul ated charge to an adder 1103, and

out putting the read®he énfpgmatsionhprovadges 2021 apd| ¢0R3t bavBy t he adder
1103 to the imge transm ssion system 10 The adder 1103

cal cul at es t heaSgRuBtipgeuRf%Fgéescribed in the first to third

embodiments. Since bidirectional communications can be
made, if both the information providers and users have

5 accountihg units, an information provider may become a
user and vice versa. .

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

10 an external device.

A case will be explained below with reference to
Fig. 17 wherein the user 2039 subscribes to the use of
information provided by the information provider 2022,
and the user 2039 is charged for information provided

15 by the information provider 2022 when only the provider
has an accounting unit. In the following description,
the transmission line includes the second LAN 2004, the
B-ISDN network 2001, the CATV network 2002, and the
first LAN 2003.

20 In the first operation step [S1], the user 2039
sends an image transmission request to the information
provider 2022 via the transmission line.

In the second operation step [S2], the information
provider 2022 provides hierarchically encoded image

25 information to the user 2039 via the transmission line

in accordance with the reqﬁest sent from the user 2039.



for an image input fromthe I/Ointerface 1101 and the
‘char'ge; and outputs the value (sum as a

1101.

for fetching an i nage request signal- 52 -
| mage transm ssion system of this enbodi ment, reading out a unit

charge from a

t he readout charge and accunul ated charge to an adder 1113, and

describpd gbn cEre LF T RFRILIRITE i35 9220 the i mage
é?’o’l:fa %%t he charsq:e Caﬂéﬂﬁl att‘ige user iﬁ’sé he adder

outputting a

transm ssi on systenlor out
1113 to the inmage t

10

15

.20

25

Referring to Fig. 7B, an I/Ointerface 1111 is 15

transmtted/ received in the

accunul at ed
charge to the I/Ointerface

used

charge table (e.g., Fig. 3) by accessing the storage
unit, and inputting the readout charge to a multiplier 20 1112.
Also, the I/Ointerface 1111 is used for reading out the accumnul at ed
charge from arPuetRgnithiedirteFial, the aqcéb’ff’é:-"(‘m FPPYARGOBB) , inputting

sends a transmission termination request when he or she
wants to terminate reception of image during
transmission of the image.

In the fourth operation step [S4], the information
provider terminates transmission of an image in
accordance with the transmission termination request.
Also, the accounting unit terminates the
above-mentioned accounting operafion.

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

When the user has an accounting unit in the
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
description, similar accounting processing can be made
for‘other users and other information providers.

The ninth embodiment of the present invention will
be described beloﬁ. In an image transmission system of
this embodiment, when information (an image request
signal, image information, information relating to
accounting, and the like) is transmitted via a

transmission line between a transmitting station and a



- 31 - The multiplier 1112 cal cul ates the product of the
uni.t charge of an image input fromthe I/O interface 1111 and the
i nformati on volume measured by a neasuring i nstrunment 1114, and
outputs the value (product) as a 5 _ ggharge to the I/Ointerface 1111 or -
t he adder 1113. The adder 1113 cal cul ates the sum of the
accunul ated charge input fromthe I/Ointerface 1111 and the charge
supplied fromthe multiplier 1112 as a new accumul ated charge, and
outputs it tothe 1/0 10 interface 1111. The measuri ng

instrument 11l4e8885ih@SstiLidR] UtRe followitg iPROEchdE WBiBiedirity
transmtted/received in the inage transm ssion systemof this

enbodi nent, anflagWPrateémpted by £1V-dispesedipdrsors: In the
arrangenment shown in Fig. 7A or 7B, for .

1. A third party taps image information without
paying charges forlthe received information.

5 2. A third party disguises himself or herself as
another receiving station, and requests and receives
information.

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

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

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

15 ~ unit. In this case, in Figs. 8, 10, and 12, the
transmission terminal device and the reception terminal
device can compriée 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
cipber 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.



exanple, a charge calculation is perfornmed by the mul tiplier 1112

-and -t he adder 1113, and the fetching operation of a nessage
corresponding to a user's inage request and charge notification are
made via the 1/0 20 interface 1114.54 - Al so, the vol ume of

I mage information transmtted In the image transm ssion system of
this enbodinent is nmeasured by the neasuring instrunment 1114. Note
t hat the arrangement shown in Fig. 7A is used when the 25

i nformat.i on volune is not taken into, consideration,: and t he
arrangenent shown i nT gCOMROR SKE¥ L RRRE Fytem will be described

- 32 - roduct. of the unit charge and the jnfornation vol une
is set as a Chafbgs The commonnkey cfpﬁ er system 1s a é?%her system

in which a transmitter and a receiver share an
identical cipher key in secrecy (also called a secret

5 key cipher system, a symmetric cipher system, or a
usual cipher system).

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

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

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

15 substituting characters with other characters, and the
like. In this case, a correspondence table for
transposition or substitution serves as a cipher key.
As the stream cipher, a Vigenere cipher using muifiplé
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

ALgorithmj, and the like, whose algorithms are open to



The arrangenment that realizes the accounting processing unit of this
.embodinment -is not limted to 5 t he above-nenti oned arrangenents, but
vari ous nodi fications may be made. For exanple, in Fig. 7A or

7B, the multiplier 1112 and the adder- 155l3- may be repl aced by an
arbitrary conbination of a multiplier, di vi der, ‘adder, subtracter
and the like, and the 10 accounting processing unit as a whole may be
constituted as a single device. The fourth enbodi nent of an

| mage transm ssion system according to the present invention will be
descri bed bel ovthe tpubkierEfme the tdestaiclonsyjing & Kasahalraaw TGigpher '
Fig. 8 shows a case wherein an i mage provider (or his or her

term nal devi cedndabnfgmnatiomeSemwoitit'l ngShokodo, WHYE) dxeemistely n t he
first to third enbodi nents. Referring to Fig. 8, a transm ssion
terminal 20 USRG|d aoWMexrgiahCiPRRKS provi der side conprises a

The public key cipher'system will be explained
5 below. The public key cipher system is a cipher system
in which an encipher key and a decipher key are
different from each other, the encipher key is open to
public, and the decipher key is held in secrecy. The
features of the public key cipher are as summarized in
10 (1), (2), and (3) below.

(1) Since an encipher key and a decipher key are
different from each other and the encipher key can be
open to the public, the encipher key need not be
distributed in secrecy, resulting in easy key

15 distribution.

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

(3) An authentication function with which a

20 receiver confirms if the transmitter of a éent 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



conputer such as a personal conputer, a workstation, or the like, or

an’irmage transnmitter who has an accounting unit. . An
accounting unit 1202 is equivalent to one of 25 t he accounting units
described in the first to third - 5énbodi nents, and a reception

term nal device 1203 on t he user side conprises a conputer such as a
per sonal - 33 - conmputer, a
wor kstation, or the like, or an inaged . éeceiver.b I o Ihe e
operation of thi,s. enbodiment will be describe bel ow wi referen

tg Fig. 9. In Fﬁ?h?GP g nGiPhsT, OfcSdPhBEy oANdathastikp| precke¥hylifi ed

E?g;ﬁggrLBer (for the(ae%agigeg%i%Retgighggg dggkgg %gog%aéggggststo
8 of Ikeno & Koyama, "Theory of Modern Cipher", The
institute of Electronics, Information and Communication

5 Engineers (1986)).

As described above, according to the above
embodiments of the present invention, since accounting
processing can be performéd in correspondence with the
resolution of image information, an accounting system

10 that can fully utilize the features such as the types
and qualities of information and services can be
realized. With this system, various kinds of
information and services can be copied with.

According to the above embodiments of the present

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

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.



A (the transm ssion term nal device 1201) to transmt i mge Info 1

-at resolution 3 when the accounting unit of the second enbodinent is
used. 10 In the first operation step [S1], User L transmts

a nessage that requests provider A te dVansmt inmage Info 1 at
resolution 3 to provider A via a transm ssion line (the message wil |
be referred to as an i nage transm ssi on request nessage

herei nafter). Wen the 15 i mage transm ssion request nessage is

recei ved by the ' term nal device 1201 of provider A the accounting
uni t 1202 feiéh§§etﬁ@bpﬁagent$aﬁ@nb@sﬂ@ﬁcFéHﬁésPehEHSaﬁbe from
the transm ssion termnal equi pnent In the second

operation stepPFSE?nttEBVQBEbBﬂt%ﬁgaPEbled EﬂlFeEZBQerEﬁﬁglﬁﬁ%On?ron1a
charge table (F e I n¢ d,when image Info 1 is
(hyefhy b8 pBninage £0°bd traneRiFhad)y

provi ded at Prd operation step.
o™ " SFE8eBapenrr yhERTHABLLEREFER 80K MERBBALL hchgha™ oo 1Y
5 and to set the charge for the image in accordance with
the resolution to cope with hierarchical encoding in a
transmission system that transmits hierarchically
encoded image information via the transmission line.

In particular, the first embodiment of this system'

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

The second embodiment will explain in detail an

15 accounting unit used in a dharge system that takes into
consideration the information volume as well as the
layers (resolutions) pf 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 wiil 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



transm ssion line. At the sanme tinme, the accounting

- 34 -- ' - unit 1202 neasures the information volune of Info 1

which is being transmtted. In the fourth operation step [ $4],

t he accounti ng unit 1202 noniTo?® Tnfo 1 which is being transm tted.
5 When the accounting unit 1202 recogni zes the end of transm ssi on
of Info 1 to User L by detecting a bit pattern indicating the end of
the image or receiving a nmessage i ndicating the end of transm ssion

f Info 1t L § h 1 SSi 1 pal | 1201, i
T0 " Cai cul at B8oPHRC TR gt FEraeaGr AR I LB £5 8 6 A o B
I nformati on angHdigﬁekgép 1 provided to User L and unit charge 13.

The sixth embodiment will explain in detail a case

wherein both the image provider and receiver sides have
5 corresponding ones of the accounting units described in
the first to third embodiments.

The seventh embodiment will explain in detail a
case wherein the accounting units described in the
first to sixth embodiments are applied to

10 communications between equipments connected to a local
area network. |

The eighth embodiment will explain in detail a
case wherein the accounting units described in the
first to sixth embodiménts are applied to

15 communications between equipments connected to a wide
area network.

The ninth embodimenf 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 emquiments 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 fifth operation step [S5], the accounting unit 1202 out puts

the charge information calculated in 15 the fourth operation step [ $4] -
to the transm ssion term nal device 1201. The transm ssion term nal
devi ce 1201 notifies User L of” ﬁﬁb'bharge via the transm ssion

l'i ne. ~ In the sixth operation step [S6], the charge is 20

pai d. Note that this enbodi nent al so includes the

fol |l ow ng cases. Mor e specifically, in the first operation step

SIT, t th t, |
vt ce Cor an iSRS AR ni R e TSR 8 BE cornel S0 11

I mge, and provAIg a%}émé/o tﬂea':l:sz@nsmltted. I mge information to the
desi gnat ed desti na

Second, the use condition of a transmission line

is checked, and if a sufficient capacity is available,
5 frames of all the layvers of the image information are
transmitted.

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

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

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

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

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

25 image tfansmission system of the present invention.
Referring to Fig. 19, an image transmission'system 110

comprises an accounting unit 100. A control unit 101



- 35 - In the second operation step [S2], after unit
-charge 13 is read out, the readout unit charge I nformati on nmay be
output to the transm ssion term nal device 1201, and may then be
transmitted to User L via 5 t hem t8Qrsni ssion 1ine. In the
third operation step [S3], the charge I ncurred so far may be

cal cul at ed based on unit charge 13 and the information vol une at
that time, and the cal cul ated charge information nay be output to
the 10 trapspission termnal device 1201 to nogif rovider A or
User L of the %g}ﬁ%? magerQransmﬁﬁﬁ}?Rxfﬁﬁﬂ?§ﬁfL#ﬁ?aa. Fray be realized
by utiljpzin a noty. St or ' . i ke
of the transm gé%%%“?‘é%ﬁy/n% Cé@}g‘(ﬁéceirl%l% 1:@%% d@g&&n I%ed%%g%ﬁl e|mn’g uni t

of the first oLofPi&fls the opSOBAR Y PV AQORUGEKing unit 102,

a resolution (transmission mode) selecting unit 103,

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

10 The traffic checking unit 102 checks tﬁe
transmittable capacity (traffic information) at that
time by monitoring the image transmission system 110 or
by inquiring of the image transmission system 110 as to
information associated with the traffic managed

| 15 thereby, and notifies the resolution selecting unit 103
of the checking result.
The resolution selecting unit 103 receives the
identifier of a requested image from the control unit
101 and traffic information of the image transmission

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

25 transmission system 110, which perform accounting

processing, of the selected resolution.



The fifth enbodi nrent of the present invention wll be descri bed

- below-with reference to the acconpanyi ng drawi ngs. 20 Fig.
10 shows a case wherein a user (or his or her term nal device) has
one of the accounting units desthibed in the first to third
enbodi nent . Referring to Fig. 10, a transm ssion term na
devi ce 1401 on the inmage provider side conprises a 25 conputer such as
a personal conputer, a workstation, or the like, or an inmage
transmtter, which gonprises an account i n | 1.

A R acaRintihe mr et AT di EAtEheT $ne of

those descri begybfet Nkt Bled Orldi "thEMMRHMN it 101, and also

fetches resolution information from the resolution

selecting, unit 103. The accounting processing unit 104
5 reads out a charge corresponding to the fetched image

identifier and resolution information from a étorage

unit 105, and notifies the image transmission system

110 of the readout charge information.

The storage unit 105 stores charge information of

10 images to be referred to by the accounting processing

unit 104.

The image transmission system 110 is constituted
by a network, and terminals such as computers,
receivers, printers, monitors, and the like, which are

15 connected to the network via lines or by radic. 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 é 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 (Asynchronbus Transfer

Mode).



descri bed above. A reception term nal device 1403 on t he receiver
.si.de conprises a conputer such as a 5 personal conputer, a workstation
or the like, or an i mage receiver. The operation of this
enbodi nent will be descri bed belb@w-wi th reference to Fig. 11. In the
fol |l ow ng description, a case will be exenplified wherein User L 10
(the reception term nal device 1403) requests provider A (the
transm ssion term nal device 1401) to transmt image Info 1 at
resol ution 3 when the accounting unit . of the second enbodi nent is
used. | Thehdriaiffdic obeckingnusddp 1981]1H<IUS§'ﬁSL°tfr Ihenits 15

a message that requests provider Ato-transmt imag Info 1 at

resol ution 3 tdmagsvitgansmigsion sysivem 4d40oas to Wheltpﬁé? erh&otedsdde wil |
be referred to as an I mage transm ssi_on request nessage

herei nafter). T9& be tra%ﬁﬂ&ﬁﬁ%ﬁ R énrertags trppRudseRen; Cr.

m Ssi on uest ssa fromthe rec iQn term nal device
aaggs %f th mage rans%issxon system ERB en&es

5 transmission at the transmission rate Cr, the unit 102
inquires of the image transmission system 110 as to
transmission at a transmiséion rate C'r_(C'r < Cr)
until permission is granted. On the other hand, if the
image transmission system 110 grants permission to

10 transmit at the transmission rate Cr, the unit 102 sets
the transmission rate Cr as a checking value.

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

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

An example of the resolution selecting method in
the resolution selecting unit 103 will be explained

20 below.

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

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

transmission capacities (information stored in the



In the second operation step [S2], the accounting unit 1402 acquires

.unit charge 13 incurred when inmage 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. - 63 - - 37
- In the third operation step [S3], the transm ssion
termnal device 1401 transmts hierarchically encoded | mge data
Info 1 at resolution 3, and the reception term nal device 1403
receives data Info 1. The 5 accounting unit 1402 neasures the
i nformati on volstrage unit 10BPnfdll Wei descryibefingatereiwish. reference - [|'n
the fourth operation step [ S4], the accounting unit 1402 nonitors

Info 1 which i $ob&igy 280ereamirgdd for transmitting the requested

image at the respective resolutions and the traffic
(transmittable capacity) of the image transmission

5 system by accessing the storage unit 105, and
determines the resolution upon transmissioﬁ of the
image in the following sequence.

Let Cr be the transmittable capacity calculéted by

the traffic checking unit 102, Cl1 be the transmission |

10 capacity required for transmitting certain
hierarchically encoded image information at resolution
1, C2 be the transmission capacity required for
transmittihg the image information at resolution 2
{information of layers 1 and 2), C3 be the transmission

15 capacity required for transmitting the image
information at resolution 3 (information 6f layers 1,
2, and 3), and C4 be the transmission capacity reéuired
for transmitting the image information at resolution 4
(information of layers 1, 2, 3, and 4). In this case,

20 if Cr 2 C4, resolution 4 is selected.

On the other hand, if C4 > Cr =z C3, resolution 3
is selected; if C3 > Cr 2 C2; resolution 3 is selected.
Also, if C2 > Cr = Cl, resolution 2 is selected; if C2
> Cr 2 C1, resolﬁtion 1 is selected. If Cl > Cr, the
25 resolution selecting unit 103 notifies the image

transmission system that a sufficient transmission

capacity cannot be obtained even at resolution 1.



recogni zes the end of transmssion of Info 1 from 10 provi der A by

.detecting a bit pattern indicating the end of the inage or receiving
a nmessage indicating the end of reception of Info 1 from provider A
fromthe reception term nal devede-1403. Then, the accounting

unit 1402 cal cul ates the charge payable to provider A 15 on the basis of -
the information volune of Info 1 received fromprovider A and unit
charge 13. In the fifth operation step [S5], the charge

i nformation calculated in the fourth operation step [ S4] is output
to the reception teNﬁWﬁamhaﬁvtbe opegatipp of the regolhgienhxth operation
step [S6], the charge is ai d. Note that this enbodi nent
al so incl udes Erdecting uﬂéﬁléﬂﬁngsca9§sllmlted to thepre specifically, in

the first operatlon step pon requesting an |nage provider to
transmt an @ °VerW&§§1°&e958Penayi§e§P§n§PBa§1FXr ndF Bevi eaopgh i nage

to transmit an image at resolution i (i = 1, 2,...) (Cr
5 < Ci), an image may be transmitted at resolution i
within the bounds of the capacity Cr, or the control
may wait until a sufficient capacity Cr (2 Ci) is
available.
Fig. 20 shows an example of a charge table stored
10 in the storage unit 105. In the charge table showﬁ in
Fig. 20, for example, information Info 1 incurs chargé
11 and requires transmission capacity Cll when it is
provided at resolution 1.
Also, information Info 1 incurs charge 12land
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

C13).



proce55|ng apparatus) as a destination, and provider A
38 - transmts inage |nfornat|on to the designated

destlnatlon. This case further includes the follow ng two cases.

In the first case, the user has an aceo€ht+ng 5 unit. In this case,
the user (or his or her accounting unit) is notified of the start of
transm ssion of an I mge fromthe destination or the inmage provider
bef ore the i mage begins to be provided (the second operation

step [S2]), so as to_Start an accounting operation, and 10 is al so

notified of the end 5P thanfhr§§|@ne5at%ﬁe step, thﬁag@nEEQh wnipl 1 on of

provi ding the |na% fourth operation step [S4]), so as to end
t he ches 1nformatlon with which the user regquests to

transmit image Info 1 by monitoring messages
transmitted/received in the image transmission system

5 or receiving a message from the image transmission
system.

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

10 capacity Cr.

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

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



accounting operation. As for the information vol une, the user is
.natified of it fromthe destination or the 15 provi der. I n
t he second case, the destination designated by t he user has an
accounting unit. 1In this case, the - 66 -user also transmts an i nmage
transm ssi on request message to the destination in the first
operation step 20 [ S1], and the accounting unit of the destination
fetches the imge transm ssion request nessage. The accounting unit
of the destination notifies the provi der or user of the charge in
the fifth operarésmlution seleptigp]uni5l03 notifies tthe saeeounbirg ation
step [S2], after unit charge 13 is read out, the readout charge
i nformation Pr0©%§s%mgommputl@© @ﬁeth%c%$k¢Q¢ﬁQe#¢ﬁ¢kﬂtkﬁﬂw%e 1403,
- 39 -
The accounting processing unit 104 reads out
corresponding charge 13 from the charge table stored in
5 the storage unit 105, i.e., that shown in Fig. 3, on
the basis of image identifier Info 1 notified from the
control unit 101 and resolution 3 notified from' the
resolution selecting unit 103, and notifies the image
transmission system 110 of the readout charge
10 information.
Fig. 21 is a block diagram showing the detailed
arrangement of the accounting unit 100 shown in the
functional block diagram of Fig. 19.
Referring to Fig. 21, an accounting unit 200
15 corresponds to the accounting unit 100 shown in
Fig. 19. A CPU 201 processes inputs from an I/O
interface 202 and generates commands to an external
device in accordance with a program stored in a ROM 204
or a RAM 203. |
20 The I/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



~

and may be di splayed on the reception term nal device 1403, thus

. noti.fying-User L of the unit charge. In the third operation
step [S3], the charge incurred so far may be cal cul ated on the basis
of unit 5 charge 13 and the infornf¥ion volune of Info 1 received
at that tine, and the cal cul ated charge may be out put to and
di spl ayed by the reception term nal device 1403, t hus notifying User
L of the charge. The accounting unit 1402 nay be realized by
10 utilizing a CPU, a nenory, a storage device, andt | i ke of
the reception petsidgl thevpeeounging unit 2ﬂ9rPﬁe%ﬁn?ﬁor?ﬁelacEBﬂnFAHg uni t
of the first or th be used. The sixth
enbodi nent of #R8- pFBgeﬁPMlﬁQénWPanﬁnPW1t¥9 be described bel ow with

reference Lo {he acCompanyes, o yeea $3"E08Ranging data anbhg A3 SO 2

components from the CPU 201 to the ROM 204. The

5 storage device 206 stores charges corresponding to
different resolutions in units of images, and comprises
a magnetic, optical, or semiconductor element.

In Fig. 21, the functions of the control unit 101,

the traffic checking unit 102, the resolutiqn selecting'

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

For éxample, the control of the above-mentioned

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

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

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

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



provider (or his or her term nal 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 transnmi ssion-t &8ninal device 1601 on the

| mage provider side conprises a conput er such as a persona

conputer, a workstation, or 25 the like, or an inage transmtter, which
conprises an accounting unit 1602.

- 40 - e accounting unit 1602 .is ui val ent to one of

t he account|ngtﬁﬁlF§n&§§8PPBeHlPﬁk§h§hPWPSPntglghli may be oppodi nents. A
ecept Lo L et TUkES B573n2 ok ce, or o11°kng' $GnSRBRAT B18cR™H! "

such as a per sGPRf
shown in Fig. 19 may be constituted as a single device.

Also, the operation is not limited to the
5 above-mentioned one, and thié.embodiment includes the
following cases.

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

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

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

image can be transmitted at the designated resolution,



5 conputer, a workstation, or the |ike, or an inage receiver,
*whi.ch conprises an accounting unit 1604. The accounting unit 1604 is
equi val ent to one of the accounting units described in the first to
third enbodi nents. 10 - G%e-operation of this enbodi ment will
be descri bed below with reference to Fig. 13. In the follow ng
description, a case will be exenplified wherein User L (the
reception term nal device 1603) requests provider A (the
transm ssion termnal device 1601) to transnié 15 . image Info 1 at
resol uti on 3 whBf FRECAUELOR: PRleGhing unit 1Q3 ppatifies bhe b®eg®ent is
used. In.the first operation_ ste S%é er L trapsmts
a message t hat *FRBERLFSIOR DY HES APgoa?r%ﬂ§ﬁ$YLF Bekgr tran§“+5€%p%t
resolution 3t rovider via a transm ssion Zg.- LD éthe message w | |
be referred toggg éﬂa?ﬁaﬁ the gesf?%ﬁg%ésggﬁﬁl? ﬁﬁ%Staﬁgs % e o
hereinafter). accounting pY¥88siffg! JREE 168NSHLESHRY LRIVSSLNESRGS S
5 processing at the designated resolution.
When the transmission cannot be performed, the
resolution selecting unit 103 transmits an image at a
transmittable rate or waits until the transmission can
be performed. Alternatively, the unit 103 notifies the
10 image transmission system of a message indicating that
an image is transmitted by lowering the resolution or
the request is canceled. The accounting processing
unit 104 performs accounting processing corresponding
to the respective processing operations.
15 The second embodiment of the present invention
will be described below with reference to the
‘accompanying drawingsf
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



received by the transm ssion term nal device 1601 of provi der A, the
‘faccounting unit 1603 fetches the i mge. 25 transm ssi on request nessage
fromthe transm ssion term nal device 1601.

- 41 - Al so, the accoun th unit 1604 on the User L side
fetches the imge transm ssion request nessage fromthe reception
term nal device 1603. In the second operation step [S2], the
accounti ng 5 unit 1602 on the provider A side reads out unit charge

13 incurred thgﬁLg§?f0£négaésﬁftE{é§¢#¥§%$%sﬁf§é§%&iéﬁb???F ima éron1a

charge table ( . coun g unit 1604 on'

the User L ynroihd6iOR! @LSHE Lrok@hS8s don W ie ! of erence to a charge

Fig. 22 is a functional block diagram showing
principal part of an accounting unit according to the
5 image transmission system of the present invention, and
corresponds to Fig. 19 in the first embodiment. In the
following description, a detailed description of the
same arrangement and operation as those in the first
embodiment will be omitted.
10 Referring to Fig. 22, an image transmission system
410 comprises an accounting unit 400, which corresponds
to the accounting unit 100 shown in Fig. 19.
A control unit 401 corresponds to the control unit
101 shown in Fig. 19. A traffic checking unit 402
15 correspdnds to the traffic checking unit 102 shown in
Fig. 19. A resolution selecting unit 403 corresponds
to the resolution selecting unit 103 shown in Fig. 19.
An accounting processing unit 404lcorresponds to
the accounting processing unit 104 shown in Fig. 19. A
ZQ sforage unit 405 stores charge information of images to
be referred to by the control unit 401, and corresponds
to the storage unit 105 shown in Fig. 19. The image
transmission system 410 corresponds to the image
transmission system 110 shown in Fig. 19.
25 A measuring unit 406 measures the information

volume of image information transmitted/received in the



10 table (Fig. 3). In the third operation step [S3], the

« transm ssi-on term nal device 1601 reads out hierarchically encoded
i mage data Info 1 at resolution 3, and transmts it to User L via
the transnission line. The accounting 1hit 15 1602 neasures the
I nformation volune of data Info 1, which is being transmtted.
The reception term nal device 1603 receives data Info 1.. The
accounting unit 1604 neasures the i nformati on volunme of data Info 1,
which is being 20 recei ved. In the fourth operation step
[S4], the accolff@gagtransmisgion svpeRohiQorandids 19% FEEangeth 3% bei ng
transmtted. When the accounting unit 1602 recogni zes the end of
transni ssi on o'Fh?nfbrﬁtt?}“mminﬁ)ﬂewlbe%eﬁ%%ﬁﬂg a bit pattern

the end of ot TARCHALTRNE A A TRAC FYIOH (e Tihnsm osi o
storage unit 402 are the same as those shown in
5 .Fig. 20.

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

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

15 and the transmittable capacity of the image
transmission system at that time is Cr (014 > Cr 2
Cl3). 1In 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 ;; Upon completion of
transmission of image Info 1, the accounting processing

unit 404 determines the charge on the basis of unit



- 42 -

L on-the basis of the information anount of Info 1 provided to User

term nal device 1601, it cal cul ates the charge for User

and unit charge 13. The accounting unit 1604 nonitors Info 1

which is 5

of Info 1 fromprovider A by detecting a bit pattern

end of the inmage or receiving a nessage I ndi cating the end of
reception of Info 1 from provider A fromthe reception term nal
devi ce 1603. Then, the 10 accounting .unit 1604 cal cul ates the charge

payable to

Info 1 received fr,
fifth operaIicnPQ§¥#¥

bei ng received, and recod@ zes the end of transm ssion

chaxgsyilfernd dhe rouRieds isEorme tipro vRdumen #Cune of

char ge calculaaﬁg:in th

10

15

20

25

ermined charge.

Fig. 23 is a block diagram showing the detailed
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

Fig. 21. An I/0 interface 502 corresponds to the 1I/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
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.

A measuring instrument 507 measures the
transmission volume of image information
transmitted/received in the image transmission 5ystem
410, and comprises, e.g., a counter. In this case,
when time is measured in place of the information
volume, and the charge is détermined on the basis_of

the unit charge and the measured time, the CPU may

I ndi cating the

e 13. In the

om proyider A, and unit c¢har
%5"1\{‘,‘* tegg FFEmsmFsion %stfﬁl“‘t 4“5 Ut s the

L



15 above-nentioned fourth operation step [S4] to the transm ssi on

.term nal device 1601. The transm ssion term nal device 1601 notifies
User L of the charge via the transm ssion |ine. The
accounting unit 1604 outputs the charg&3 20 calculated in the
above-nentioned fourth operation step [$4] to the reception term nal
devi ce 1603. The reception termnal device 1603 notifies User L of

t he charge by displaying it. In the sixth operation step
[ S6], the charge is 25 pai d. Not e that this enbodi ment also

i ncludes the perfoxm|neagurpRents, and the measuring instrument 507

43 -
may be omitted.

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 shown in Fig. 22 can be realized by the CPU 501,
the I/0 interface 502, the RAM 503, the ROM 504, the
bus 505, and the measuring instrument 507 (the
measuring instrument 507 may be 6mitted whep 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 ca;culated
by theJmethod 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.

Thelthird 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 célculating the accuﬁulated 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



More specifically, upon requesting an inage provider to transmt an

1 nmage, a user nay desighate a term nal device (or imge processing
apparatus) as a destinati on, angkgrovider A transmts inmge

i nformation 5 to the designated d iTation. This case further

i ncl udes the follow ng two cases. In the first case, the

provi der and user have accounting units. In this case, the user (or
his or her accounting unit) is notified of the start of 10

bei ore the | magRRRRAIIRE o DR ORTRAE: 110" {AhEheuts AP ARPN IS op
[$21) %0 25 OuRbitt Bllre ynen WHQULLIG OB ULAD.s SULLIGLIRE &g L0 oer
ComL et 00 o RBAEAEE H AL LR SO 2! lerring 7 o1 (S4)
volune, the useg;hs ARAT TR TEMge A of e NAldJEL Prdfifadd A der.
5 User A is not paid yet, and only Charge B of those of
images provided to User B is not paid yet.
On the other hand, Fig. 24B éhows an accumulated
amount table when the accounting unit is arranged in a
terminal on the user side. Referring to Fig. 24B, only
10 Charge A of those of images provided from provider A is
not paid yet, and only Charge B of those of images
provided from provider B is not paid yet.
A segquence for calculafing 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. Ih 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 = C13).
Note that the first to fifth operation steps in
the operation sequence of this embodiment is the same
as those described above, and a detailed description
25 thereof will be omitted.
In this embodiment, upon completion of the fifth

operation step described above, in the sixth operation



In the second case, the provider and the 20 destination designated by

. the.user have accounting units. In this case, the user also
transmts an inage transm ssi on request nessage to the destination
in the first operation step [S1§5 and the accounting unit of
the destination fetches the i mage transm ssion request 25 nmessage.

Al ternatively, the accounting unit of the destination may notify the
user of the charge in the fifth operation step [ S5].

- 44 - In the second operation step [S2], the accounting
unit 1604 may steg,oah apcobunitingept8cesdinayunit poeads out theto the
reception termnal device 1603. The reception term nal device 1603

may di spl ay theccumuileseédchmpyet of charges for User L from a storage

unit, adds the charge calculated in the fifth operation
step to the readout accumulated amount, and records the
5 sum data in the storage unit 705.

The fourth embodiment of the present ihvention
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 deviée) 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 workstatioﬁ, or
the like, or an image transmitter, which comprises an
accounting unit ;002._

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
compufer,'a workstation, or the like, or an image
receiver.

The operation of this embodiment will be described

25 below with reference to Fig. 26. 1In the following
description, a case will be exemplified wherein User L

(reception terminal device 1003) requests provider A



5 I nformation, thus notifying User L of the charge. In the

. third operation step [S3], the accounting unit 1604 cal cul ates the
charge incurred so far on the basis of unit charge 13 and the
i nformati on vol une of Info 1 +eéteived at that tine, and nmay out put
and 10 di splay the charge on the reception term nal device 1603, .
thus notifying User L of the cal cul ated charge. In the fifth
operation step [S5], notification of the charge from provider A (the
transm ssion term nal device 1601) to User L (user) may be omtted.
15 Thel eanmamissipn termigerl dgvine (100 ), &p gyransmit "imade zing a
CPU, a nenory, a storage devi ce, and the | i ke of the transm ssion

terninal devi cE‘fL‘BO]EL and the transw%mﬂwﬁm 1664 MBI milarly be

realized utiljzing a nory, a st evice, t he
like of the rée ?"t'.)’ns?’e‘?’h t%f%\ﬁE%Ilaébflme r a(%el# (;Ec‘oilt’:’[d%%g uni t
of the first ar,_third e Al'l the

net wor ks Usi nd"lf?fe gb%vaec?‘%‘i*ﬁ?’or}%&rocess“}/g UnitGF the second

5 embodiment and an apparatus therefor are used.
In the first operation step,'User L tranémits a

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

10 message hereinafter). When the terminal device 1001 of
provider A receives the image transmiseion 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 Cll1l to Cl4 in a charge table shown in

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

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

resolution 3 to User L via the transmission line. At



accounting unit are enbodi nents according to the 25 present invention.

_Especially, a preferred enbodi nent of a network using the accounting
unit of this enbodi ment will be expl ai ned bel ow.

- 45 - The seventh enbedffrent of the present invention

wi |l be described belowwith reference to the acconpanyi ng draw ngs.
Fig. 14 is a block diagramshowi ng the entire 5 network of this

enbodi ment. Referring to Fig. 14, an ATM ( Asynchronous Transfer

Mode; to be described | ater) network 1801 transfers data in the ATM

Local area netwoh&ss@m@Nsime g0Phanaica8dsting ignit 1002 mersyies ofhehe | i ke

transfer data in a node other_ than . . .
' information volume of image Info 1 which is being

transmitted from the transmission terminal device 1001l.

In the fourth operation step, the accounting unit

5 1002 monitors image Info 1 which is being transmitted.
When the unit 1002 recognizes the end of transmission
of image Info 1 to User L by detecting a bit pattern
indicating the end of the image or by receiving.é
message indicating the end of transmission of image

10 Info 1 to User L, it reads out unit charge 13 from the
above-méntioned charge table, and determines the charge
for User L on the basis of the information wvolume 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 cﬁarge 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



10 the ATM To these networks, for exanple, the follow ng

. apparatuses are connect ed. A facsiml e apparatus 1804 is

connected to the ATM network and LAN. A color printer 1805 has an

i nt er nal page nenory. A col or cof¥ mg nachi ne 1806 includes a- 15
col or scanner and a color printer. The color copying machi ne 1806
al so includes a page nenory for storing I mge data of an origina
read by the col or scanner, and a circuit for reading out data
witten in the page . menory and suppl yi.ng the_readout .data .to the
printer. 20 8ccounting REQSSSﬁ%nglgﬁWifgﬁﬁﬁﬁbPPF&lsFOFE Tigdg§8%dat a

I nput via the ATM networ. k. A workstation 1808 L hput.s/ qut puts data
to/fromthe filFDFGFSIOR capacity, ig RFSUEER- o ALE |§138%Héc¥%8 to the

o T e ARy Brfde G 68 Bahaiandes sfald Wl B the 25

Of IMsVar | 0us processi operations such

as editing for [JmeeduA e a110ws trHdUnI¥sidRViaenliRR is also

connected to the printer
5 transmission capacity Cr.

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

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

15 In the first operation step, the user may also
designate a terminal device (or image processing
apparatus) as a destination of an image when he or she
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 outbut to the transmission terminal device 1001,

thus notifying provider A or User L of the charge.



- 46 - 1805 via the network line (LAN) 1803 or a -dedicated

lisne: A server 1810 has the sane arrangenent as that of the file
server 1807. The server 1810 is connected to a col or copying
machi ne 1811 sinilar to the above-nertiched col or copyi ng machi ne
1806. A digital television 1812 is connected to the ATM
network. The digital television 1812 receives data via the ATM
network, and displays the data as a visible 10 i mage on its display
devi ce. VIR 1813 receives jiJmge data vi.a the ATM

net wor k. Air%\t@eQnt uxg tqpfrfal?fﬁm'asafgﬁﬂ?% stagge 13

is read out, unit charge 13 may be output to the
transmission terminal device 1001, and the transmission
terminal device 1001 may transmit unit charge 13 to

5 User L via the transmission line.

.In the fifth operation step, the transmission
terminal device 1001 may notify User L of the charge
via the transmission line.

The accounting processing unit 1002 may be

10 realized by a CPU, memory, storage device, and the like
of the transmission terminal device 1001.

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

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

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

20 drawings.

Fig. 27 shows a case wherein a user (or his 6r 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



out puts various software data and i mage data to the ATM 15 net wor k.

A first router

1815 connects anot her ATM net wor k to the ATM net worKk,

and a second router 1816 connects anot her LAN. An ATM
network switch (not shown) is arranged 890~ bet ween t he ATM network and
each of the apparatuses connected to the ATM network such as the

facsimle

machi ne 1807,

apparatus 1804, the printer 1805, the color copying
and the |like. Note that these appar at uses conpri se

e 10 O SBSEBBR  al SSRR

needed.

center station {§14,L00P" {5ESadlodTEINY pPIcdSeing units described in

47 -

10

15

20

25

the first to third embodiments. A reception terminal
device 1203 on the receiver 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
below with reference to Fig. 28. In the following
description, a case will be exemplified wherein User L
(reception terminal device 1203) requests provider A
(transmission terminal device 1201) to transmit image
Info 1 and the transmittable capacity of the image
transmission system at that time is Cr (Cl4 > Cr = C13)
‘when the accounting processing unit of the second
embodiment is used.

In the first operation step [S1l], User L transmits
a message that requests provider A to transmit image
Info 1 to provider A via a transmission line (this
message will be referred to as an image transmission
request message hereinafter). The accounting unit 1202
fetches the image transmissiop 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
‘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



(fourth enbodinent), and the term nal device 1809 as a user issues a

.request to the center station 1814 as a transmtter while
designating the digital television 1812 as an i mage destination, so
as to explain the 5 accounti ng ep&lati on in the above-nentioned
arrangenent . In the first operation step [S1], the term na
devi ce 1809 issues a transm ssion request to the center station
1814, and designates an image, its resolution, 10 and the digital
television 1812 as its destination. At this tinme, the

accounti ng uni Bctechedheme the unify 1203 somparesidbs: trrasmifdabdet er
station 1814 that received the transm_ssion_request. In

the second operGRRSH S &§F Wdah capacddies Clisto Qda epd PELATMIRRSNi t s
| mage data to the dL%{ telev

tel evision 181Fhat 1 ab%é&&fﬁéé Pﬁetphé§2%%§%%%%%f%%9a%h%e%%%P&%hpssriner
the accountingqgﬁgqghkquda %é % f%% the reception terminal device
5 1203 of resolution 3.

The reception terminal device 1203 notifieé the
transmission terminal device 1201 of a message
indicating that "User L requests provider A to transmit
image Info 1 at resolution 3".

10 In the third operation step [S3], upon reception
of the message from the reception terminal device 1203,
the transmission terminal device 1201 transmits image
Info 1 at resolution 3 to User L via the transmission
line. At the same time, the accounting unit 1202

15 measures the information.volume of image Info 1 which
is being received by the reception terminal device
1203.

In the fourth operation step [S4], the accounting
unit 1202 monitors image Info 1 which is being

20 received, and recognizes the end of reception of image
Info 1 frbm providér 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



as in the fourth enbodi nent, and the charge to be paid 20 by the

.term nal device 1809 (or its user) to the center station 1814 is
cal cul at ed. In the third operation step [S3], the terni na
device 1809 or the digital television 812 sends a transm ssi on
term nation request to the center station 25 1814 when it wants to
term-nnate data reception during transm ssion of the inmage.

- 48 - In the fourth operation step [S4], the center
station 1814 term nates supply of inmage data in accordance with the
transni ssi on téﬂﬁtnﬁbﬁ§ﬁerggu€§?m the "above-menpioned ogRerag tAPL®ends its

ocount ng operLalon, el end’ofistsS! bigabls £3%8vEHERIX 81 Lhe T moe
basis of the information volume of image Info 1
received from provider A and unit charge 13, and
5 outputs the determined charge to the reception terminal
device 1203.

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

Note that this embodiment also includes the

10 following cases.

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

When a transmission capacity Cr enough to transmit

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

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

Alternatively, the accounting processing unit

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

processing in accordance with the instruction. In this



In the fifth operation step [S5], the center station 1814 notifies

‘the term nal device 1809 of the charge cal cul ated using the
accounting unit. In the sixth operation step [S6], paynent of
the 10 charge is perforned between BBe-center station 1814 and

the term nal device 1809. If data transfer is perforned
bidirectionally, an accounting operation simlar to that described
above is performed while replacing the transmtting and 15
receiving sides each other. Note that this enbodi nent al so

i ncl udes the ¢©ase, {the dfipgg txapsmission apparafyscPerEerPsSciPPge when
the term nal device 1809 conpri ses an accounting unit w.tho
arrang ng any  EORemIZEion-PERGERAES; Ar: RECEERFOPOS FaE: BANERIANT; hae
P TRAR: S RT E R

Note that one of the above-mentioned processing

5 operations may be selected by the user upon inquiry.

In the first operation step, the user maj also
designate a terminal device (or image processing
apparatus) as a destination of an.image when he or she
requests an image provider to transmit an image, and

10 provider A transmits image information to the
designated destination. This case further includes the
following two cases.

In the first case, the user.has an accounting
processing unit. In this case, the user (or his or her

15 accounting prdcessing 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



When an inmage begins to be provided, the center 25 station 1814 or the

digital television 1812 supplies a nmessage indicating the start of

| mage provision to the term nal device 1809. Upon conpl etion of inmage
- 49 - provi sion, the center 8#ation 1814 or the digita

tel evision 1812 supplies a nessage indicating the end of i mage
provision to the term nal device 1809. The accounting unit
starts the accounting 5 operation as described in the fourth enbodi nent
upon detection of the nessage |nd|cat|ng the start of inage

provi si on, and°Bﬁ5§tﬂﬁg §E€8wnFPﬁgtB§eFSFPBﬁt Bgnpr°cessaB9eEPF n®8f the

n this case, the

nmessage indlca g%g?ég on fg%gges the E&ggéskransm1s51on requeést

fifth operatio
message. The accounting processing unit of the

destination notifies the provider or user of the
5 calculated charge in the fourth operation step.

In the first operation step, the receptioh
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 disp;ay 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.



10 of this enbodinent is omtted. When the digital television
1812:conpri ses an accounting unit w thout arrangi ng any accounting
unit in the center station 1814 or the term nal device 1809,

the accounting unit fetches the transn&si-on request 15 fromthe
digital television 1812 in the first operation step [S1]. In this
case, the accounting operation is performed, as described in the
fifth enmbodinent. In the fifth operation step [S5] of this

enbodi ment, the digital television 1812 notifies one or both of the
20 center stationfheaisixth enkodimenthHf dhs aressedt dnvention wildhyy ge.
The operation executed when at_|east both the center station 1814
and the term ndre Reseeihaddelow withmpiarence fithtthfy ARFAPIY Hhar ent
fromthat 25 _explained in the sixth enmbodinent. |In this case, data
exchange not orfl5@%tR9R®en the center station and the

Fig. 29 shows a case wherein both an image
5 provider (or his or her terminal device) and a user (or
his or her terminal device) have correspondihg ones of
the accounting processing units described in the first
to third embodiments.

Referring to Fig. 29, a transmission terminal

10 device 1401 on the image provider side comprises a
computer such as a personal computer, a workstation, or
the like, or an image transmitter, which comprises an
accounting unit 1402. The accounting unit 1402
corresponds to one of the accounting processing units

15 described in the first to third embodiments. A
reception terminal device 1403 on the user side
comprises a computer such as a personal computer, a
workstation, or the like, or an image receiver, which
comprises an accounting unit 1404. The accounting unit

20 1404 corresponds to one of the accounting processing
units described in the first to third embodiments.

The operation of this embodiment will be described
below with reference to Fig. 30. 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



- 50 - digital television but also between other term na

. devi:ces can be charged. The ei ghth enbodi nent of the present

i nvention will be described below Fig. 16 shows an exanpl e of 5
the concept of a nultinedia network sy8¢emto which the present

i nvention is applied. Referring to Fig. 16, a B-1SDN network
2001 using . a high-speed public network and a cable tel evision

(CATV) network 2002 are connected to each other via 10 LANs (|l ocal area
net wor ks) 2003 and 2004. G ound-based stations 2011 and 2012
perform transmiasion syahemi eht That time ale fFutfftét? onr 2 C13)
satellite 2005. Information providers 2021 and 2022 royi de vari ous

ki nds of mul t i WeBPathaf eFaauRbANG UPROESSSIBA uRd §icRf | Hhe  REPRA, audio

information and the like bX
embodiment ahd an apparatus therefor are used.

In the first operation step [S1], User L
5 (reception terminal device 1403) transmits a message
that regquests provider A (transmission terminal device
1401) to transmit image Info 1 to provider A via a
transmission line (this message will be referred to as
an image transmission request message hereinafter).
10 The accounting unit 1404 fetches the image transmission
request message from the reception terminal device
1403. When the transmission terminal device 1401
receives the image transmission regquest message, the
accounting unit 1402 fetches the image transmission
15 reqguest message from the transmission ferminal device
1401.
In the second operation step [{S$2], the accounting
‘unit 1402 checks the traffic 6f the transmission line
via the transmission terminal device 1401 to obtain a
20 transmittable.capacity Cr, and thereafter, refers to
capacities Cll to Cl14 in the charge table described
above. Then, the unit 1402 compares the transmittable
capacity Cr with capacities Cl1 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.



utilizing these comunication networks, and charge for t he

i nf'ormation provided. Users 2031 to 2039 utilize I nformati on

provi ded by the information providers and pay charges for the

i nformation. 20 The B-1SDN nefhork 2001, the CATV network 2002,
the LANs 2003 and 2004, and the conmmunication satellite : 2005 are
connected to each other and can exchange I nformati on with each ot her
(bidirectional comuni cations). The information providers 2021 and

25 2022, and th 203110 203 nnected to
correspondingnoneseo f%%?gugiﬁﬁgnPgé? gﬁgﬁ ﬁﬂ?i £0y' Sotains

- 51 - : es lutlggealnLBPEQB?Q O¥h £égé§@%o§”9e§81nafave

accounting unit escri
device 1403 of it.

In the third operation step [S3], the transmission
5 terminal device 1401 transmits image Info 1 at
resolution 3 to the reception terminal device 1403 via
the transmission line. The accounting unit 1402
measures the information volume of image Info 1 which
is being transmitted by the transmission terminal
10 device 1401. |

The reception terminal device 1403 receives image
Info 1 sent via the transmission line. On the other
hand, the accounting unit 1404 measures the information
volume of image Info 1 which is being received by the

15 reception terminal device 1403.

In the fourth operation step [S4], the accounting
unit 1402 monitors image Info 1 which is being
transmitted. When the unit 1402 recognizes the end of
transmission of image Info 1 to User L by detecting a

20 bit pattern indicating the end of the image or by
receiving a message indicating the end of transmission
of image Info 1 to User L, it reads out unit charge 13
from the above-mentioned charge table. Then, the unit
1402 calculates the charge for User L on the basis of

25 the information volume of image Info 1 provided to User
L and unit charge 13,.and notifies the transmission

terminal device 1401 of the charge.



enbodi nents. Since bidirectional conmmuni cations can be made, if both

‘the information providers and users have 5 accounting units, an

i nformati on provider may becone a user and vice versa.

The accounting unit may be incorporate®8in each : apparatus, may be

I nserted between each apparatus and the network, or may be connected
to each apparatus as 10 an external device. A case wll be
expl ai ned below with reference to Fig. 17 wherein the user 2039

f

®ion provided
he i nf ' id 02 | he. | . h

Zocount Eg:uh{‘vﬂ B 18 o PRy A tved . i netle |5 21 PO e mszs?%as| e

i ncl ud . - | t

et wor k2007, - Ei8 eha BEPeleptlin of ymagh' iy " AR SOT1alPTa By

operation stepgétddtihd®aUSEE BBCern indicating the end of the image

b i bes to th f . inf | vided by the_i ti
rovi der 2029, e cngeowRtiRg 5h50 1O GRS oHGST GFHAD | b pr ov

5 or by receiving a message indicating the end of
reception of image Info 1 from provider A from the
reception terminal device 1403, it reads out unit
charge 13 from the above-mentioned charge table. -

The unit 1404 calculates the charge payable to

10 provider A on the basis of the information volume of
image Info 1 received from provider A and unit charge
13, and notifies the reception terminal device 1403 of-
the charge.

In the fifth opération step [S5], the charge is

15 paid.

Note that this embodiment also includes the
following cases.

In the first operation step [S1], the user may
designate a reéolution when he or she requests an

20 image.

When a transmission capacity Cr enough to transmit
the image at the designated resolution cannot be
.obtained, the accounting unit 1402 (or 1404) transmits
an image at the designated resolution within the limits

25 of the transmission capacity Cr. Alternatively, the
accounting unit waits until a sufficient transmission

capacity is assured. Alternatively, the accounting



sends an i nmage transm ssion request to the information provi der 2022

via the transm ssion |ine. In the second operation step [S2?],
the information provi der 2022 provides hierarchically encoded i mage
25 information to the user 2039 via 8%e-transnission line in
accordance with the request sent fromthe user 2039.

- 52 - During this interval, the accounting operation

described in the fourth enbodi ment i s executed. In the third

operation step LSBL, he user ansmni ssion tfermnation

t 2039 sends t
request when he“Bt sﬁﬁanﬁwltﬁai?slTﬁg?e?ﬁiﬁaf%sg%% TQCFP?W_? 9% duri ng
transmission of ol 0gchiBEEon with the trbfshiSelSiT&lpOBRERIEEN Step [S4],

Alternatively, the accounting unit supplies an
instruction for canceling the request to an image

5 transmission apparatus (or an image reception appafatus
in the case of the accounting unit 1404), and performs
accounting processing in accordance with the
instruction. In this case, the image transmission
apparatus performs image transmission processing or

;0 processing for canceling the request together with an
image reception apparatus. Note that one of the
above-mentioned processing operations may be selected
by the user upon inquiry.

In the first operation step [S1], the user may

15 also designate a terminal device (or image processing
apparatus) as a destination of an image when he or she
requests an image provider to transmit an image, and
provider A transmits image information to the
desiénated 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



provi der term nates transm ssion of an inmage in accordance with the
‘transm ssion term nation request. 10 Al so, the accounting unit

term nates the above-nmenti oned accounti ng operation. In
the fifth operation step [S5], the chaPQe- incurred i s paid.

When the user has an accounting unit in the 15 above-nenti oned network,
the accounting unit described in the fifth enbodi mnent operates. On

t he ot her hand, when both the provider and the user have accounting
units, the accounting units described in the sixt

operate. As caﬁOBEtgeQHeFPGﬁPPh§t850&§4]Zothe H§§ErF§tP8ﬁlf§Fﬁ1P§rthe
accounting proce S|Eg can or other .users gﬁd ot her
i nf ormation pr §PFd8 c£3sniT360 °¥h§hﬁ|ﬁWﬁg§nb88Pn§ﬂ? of™Bhe present

t |1 be d db I n ] tem
of " Tl s ERBBBEABS: CERRERRror Al ok R HHLgEneEEBRchSTLEE, ©vS
signal, image LALOGURL! 90 nHRles IR e’ Eha! B¢t Ration oraERQUNLI N, and

t he Ilke) is trans
5 provider.

In the second case, the provider and the
destination designated by the user have accounting
unité. In this case, the user also transmits an image
transmission request message to the destination in the

10 first operation step [S1], and the accounting unit of
the destination fetches the image transmission request
message. The accounting unit of the destination may
notify the user of the calculated charge in the fourth
operation step [S4].

15 In the second operation step [S2], the accounting
unit 1402 may read out unit charge 13, and notify the
transmission terminal device 1401 of it. The
transmission terminal device 1401 may display the
received unit charge, thus notifying provider A of it.

20 Furthermore, in the second operation step [S2],
the accounting unit 1404 may read out unit charge 13,
and notify the reception terminal device 1403 of it.
The reception terminal device 1403 may display the
received unit charge, thus notifying User L of it.

25 In the third operation step [S3], the accounting
unit 1404 may read out unit charge 13 in advance,

calculate the charge incurred so far on the basis of



transn155|on line between a transmtting station and a

- B3 -~ receiving station, the foll ow ng breaches of security

may be attenpted by ill-disposed persons 1. Athird party taps
i mage i nformation w thout payt n¥icharges for the received

I nformati on. 5 2. Athird party disguises hinself or herself as
anot her receiving station, and requests and receives I nformati on.

3. Areceiving station falsifies charge infornation for paynent
after information is recei rece|V|n stati ;orges
recei pt i nfor nBRibncharge 1%n?ﬂ%th%akPﬂﬁr%ﬂE}%%év?%Hm?H% r%ﬂ%g%eﬂn

I nfOrMBLion. ) 4ot has bSeS HabSITESSHLCEn30aLIRL, SuSh hLphShtcRStS. the
calculated charge to the reception terminal device
1403.

5 The accounting unit 1402 may be realized by a CPU,
memory, storage device, and the like of the’
transmission terminal device 1401.

The accounting unit 1404 may be realized by a CPU,
memory, storage device, and the like of the reception
10 terminal device 1404.
Furthermore, the accounting prd&essing 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.



accounting unit described in the first to eighth enbodi mrent may be

.combined with the foll ow ng ci pher 15 unit. In this case, in Figs. 8,
10, and 12, the transm ssion term nal device and the reception

term nal device can conprise thedZoll owi ng ci pher unit. The

ci pher unit may be assigned to image data in units of hi erarchi ca

| ayers, and the operation tinme of the 20 ci pher unit and the

i nformati on vol ume processed by the ci pher unit nmay be used as
paranmeters for charge - calcul ati ons. The ci pher technique

will be explained beiemprding to the|akbrve tempodinentan agcounkjing
classified into a 25 comon key cipher system and a(yublic key ci pher
system The corRfRFRSRLNAIFAR hepeyinied in garyggpondence widhiddhe i bed

bel ow. . . . .
hierarchical encoding technique.

According to the above embodiments, since
5 accounting processing can be performed in consideration
of the information volume of an image as well as the
resolution of an image to be transmitted, an optimal
accounting operation corresponding to the practical
state of image transmission can be attained.

10 On the other hand, since accounts for images
subjected to accounting processing can be
simultaneously settled at predetermined time intervals,
payment of image charges can be prevented from being
delayed. ‘

;5 Also, information can be protected from being
tapped or forged, and fair accounting processing can be
performed.

Furthermore, an image can be hierarchically
encoded iﬁ a designate@ 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.



- 54 - The common key ci pher systemw || be described
first. The common key ci pher systemis a cipher system in which a
transmitter and a receiver share an i dentical cipher key in secrecy
(al so called a secret 5 key cipkhe@3system a symetric ci pher system
or a usual ci pher systen). The common key ci pher system
can be classified into a block cipher for ciphering data in units of
character strings (bl ocks) each having an appropriate 10 | engt h usi ng
an identical key, and a stream ci pher that .changes keys in units of
character strings oRefierying to Fig. 3ltha BresEmdissieon urdituddf a
transposition cipher ) for ciphering data by transposing_the order of
characters, a STRASRRS dmagepAeforartdtiher PngeFePTiey updt 120,48 ituting
characters with other characters, and the | , Iiﬁg. I.n thi ase, a
correspondenceqﬁﬁﬂ<?Wﬂi’user' A transmission line 6 is use or

communications between the transmission unit 100 and
5 the reception unit 120.

The transmission unit 100 includes a charge data
base 101, an accumulated amount storage device 102, an
accounting device 103, an image guality control unit
104, and a communication interface 105. The reception

© 10 unit 120 includes an interface 107, a quality
- information collection unit 108, a user I/0 unit 109,
and a quality information I/0 unit 110.

Fig. 32 shows the contents of the charge data base

101. The charge data base stores the information to be
. 15 provided to the user, and the charge per unit volume of

the information in correspondence with each other. The
charge per unit volume, which differs for each
information, will be referred to as a unit charge
hereinafter. To allow user's selection, each

20 information is assigned a title. Such charge data base
101 can be easily constituted by the existing data
base. 1In this case, the number of pixels of an image,
the chromaticity level, saturation level, and lightness
level of each pixel, the numbef 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



transposition or substitution serves as a cipher key. As the stream
.ci pher, a Vigenere cipher using nultiple tabl es, a Vernam ci pher
using a key which is used only 20 once, and the |ike are known (for the
details of the ci phers, refer-t84Chapters 2 and 4 of |keno & Koyanm,
"Theory of Mddern C pher", The institute of El ectronics, Information
and Communi cati on Engi neers .(1986)). 25 O the bl ock

ci pher, ciphers such as DES (Data Encryption Standard), FEAL (Fast

dat a Enci pher nment AlLgorithm), and the |ike, whgse algorithns are
open to constituted by a semiconductor sgtorage device,;fe public (for

the details, Tsujii & Kasahara, _"Ci pher . aEd | nformati on Security",
Shokodo, 1990)mgg§eﬁpge§§orage device, an optical storage device, or
the 1like.
Fig. 33 shows the contents of the éccumulated
5 amount storage device 102. The storage device 102 can
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 reguest 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 iﬁage using the quality
information I/0O 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



used as commercial ciphers. The public key cipher systemw ||
be-: expl ai ned 5 bel ow. The public key cipher systemis a cipher system
i n which an enci pher key and a deci pher key are different from each
ot her, the encipher key is open to - 95 -public, and the deci pher key is
held in secrecy. The features of the public key cipher are as
summarized in 10 (D, (2), and (3) bel ow (1) Since an

enci pher key and a deci pher key are different from each other and

t he enci pher key can be open to the public, the encipher key need
not be dirsnsnbigsdcon disecl®by, ands@ng dgput desthecyimape

di stribution. (2) Since the encipher keys of users are open to
the public, eactnalsdly mantnedl wrdtodd4hiveapithee cog@ynicationgeci pher key in
secrecy. . (3) AAn authentication function w th which 20

recei ver confi riftetage 145 nsMhe dmage Juaddityn ool unit 104 ot 4

retender and the nessage is not forged n he .
P attains é%lculations é%r éﬁin&ing out pixels of the

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 guality 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



realized. This function is also called a digital signature. As :
typical systens, the follow ng cipher systens have been proposed.
25 That is, RSA cipher, R cipher, Wcipher, M ci pher, MH
ci pher, GS cipher, CR cipher, M cipher ggE- ci pher, T cipher, S cipher,
L ci pher, QW cipher, GWR - 56 -
ci pher, OSS cipher, OS cipher, and the |ike are known (for the
details of the ciphers, refer to Chapters 5 to 8 of Ikeno & Koyans,
"Theory of Modern G pher", The institute of Electronics, Information
and Communi cat iightress Bngreliaer s Aft¥86)the measured quadsitgjesiar i bed above,
according to the above enbodi nents of the present invention, since
accounti ng compared with that requested by user A, the image
information is delivered to user A via the user 1/0
unit 109. Note that the reception unit 120 need not
5 perform image gquality comparison. In this case, the
quality information collection unit 108 and the quality
information I/0 unit 110 can be omitted.
Note that the image quality in this invention is
determined by the number of frames per unit time of an

10 image, the number of pixels, and the dynamic ranges and
levels of saturation, lightness, and chromaticity, and
the image 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



processing can be performed in correspondence with the resol ution of
i mage information, an accounting system 10 that can fully utilize the
features such as the types and qualities of information and services
can be realized. Wth this system -various kinds of

I nformati on and services can be copied wth. According to the
above enbodi nents of the present 15 I nvention, accounting processing can
be perfornmed in correspondence with the hierarchical encoding

t echni que. According to another feature, an illicit act

agai nst i nf or nedivamcer doys@ kinesihr &egi dddtribatiompeth2d, e.gransankey on
system can be prevent ed. According to another feature, the
transm ssion distribwhhen gietdedabesedbenddbi fhigeoi Asudide§piagance wit h
the traffic state of a network. . The preferred_enbodi ments of
anot her i mage K@§ahaFﬁan§ﬁi§§ﬁ6ha@@sﬁ@ﬁPﬁé@BFdiEBOFQdPhélﬁpQéen? i nvention

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 1/0 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 transmitfed of a
user, and the quality information collection unit 108
stores the requested quality. Thereafter, these
15 requests are enciphered by the common key cipher
processing unit 113. The enciphered information is
output via the communication interface 107 and the
transﬁission line 106, and is then deciphered by the
common key cipher processing unit 111 via the
20 communication interface 105 of the transmission unit
100. The deciphered information request and quality
request are supplied to the image quality control unit
104. At the same time, the accounting device 103
performs accounting processing as in the above
25 embodiment.
Input image data is processed by the image quality

control unit 104 as in the above embodiment, and is



wi Il be described bel ow - 57 -

I n"the enbodi nents to be described below, the present invention is
applied to set the resol utions V\élayers) of an inmage to be
transmtted in correspondence™ hthe traffic of a transnission
l'ine 5 and to set the charge for the image in accordance with

the resolution to cope with hierarchical encoding in a transm ssi on
systemthat transmts hierarchically encoded i mage i nformation via

the transm ssion Line. _ In particular. the firft enboginent of
this system 18“01REFFeng¥aFﬁelﬁoﬂ@?alﬁe%ncﬁgﬁ%ﬁn?Fﬂﬁeﬁﬁl?gtﬁ%% per f or ns
3‘;??2”;} ”lgapro‘i‘i??i ”Qpéne%cﬁhﬁéfédsﬁésg‘ 1RBE-HEEE ™ Y deciphefdBTHES 1N
yerS~(reso utlons? 0
the common key cipher processing unit 113 via the
communication interface 105, the transmission line 106,
5 and the communication interface 107. The deciphered
image information is delivered to the user as in the
above embodiment.
The time measuring unit 112 measures the operation
time of the common key cipher proceséing unit 111, and
10 supplies the measured time to the accounting unit 103
via the image quality control unit 104, thus performing
_accounting processing for the enciphered information.
In this case, the unit charge per unit time for the
enciphered information is set in the accounting data
15 base 102, and the encipher processing time measured by
the time méasuring 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



I nformati on. The second enbodi nent will explain in detail an

15 " accounting unit used in a charge systemthat takes into

consideration the information volune as well as the | ayers (resol utions)
of information. The third 8%bodi nent will explain in detail an
accounting unit used when accounts are settled at 20 predeterm ned tine
intervals in the first and second enbodi nent s. The
fourth enbodinent will explain in detail a case wherein the inage
provi der side has one of, the accounting units descrihed in the first
to third 25 transgdithdMgs side transfersthathi ¢ gf dpgdgeitest Wi PP expl ain
in detail a case ereln he 1 nmage .receiver side has %ne of the

- 58 - rrow 110 and the recelving side receives t

At this time, as described in the above embodiments, an
accounting opefation is executed. The receiving side

5 sends a transmission termination request when it wants
to terminate reception of data, as indicated by an
arrow 1103. The accounting device on the transmitting
side terminates the accounting operation in accordance
with this termination request. Then, the transmitting

10 side terminates transmission in accordance with a
transmission termination request 1104. The accounting
device on the transmitting side notifies the receiving
side of the charge, as indicated by an arrow 1105.
When data are transferred bidirectionally, similar

15 accounting processing is performed as the transmitting
and receiving sides replace each other. As for
transmission/receptiqn between other users and
information providers, similar 6perations and
accounting prbcessing 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.



' accounting units described in the first to third enbodi nent s.

The sixth enbodiment will explain in detail a case wherei n both the
i mage provider and receiver sides have 5 correspondi ng ones of the
accounting units described in iheodi+st to third enbodi nents.

The seventh enbodiment will explain in detail a case wherein the
accounting units described in the first to sixth enbodi nents are
applied to 10 comuni cati ons between equi pnments connected to a | ocal
area networKk. The eighth enbodinent will explain in detail a

case wherein the acsdmue rdpeunises desciseledti hisher her desiired fimagext h
enbodi nents are applied to 15 communi cati ons between equi pnents
connected to aguaddty, a fadrpaapprewpriiate accountingTgr¥skeft F2&nb8di nent

will explain in detail a case
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 widel§ 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.



wherein a cipher unit is conbined with one of the accounting units

descr:iibed in the fourth to eighth 20 enbodi nents so as to protect

i nformati on from bei ng tapped or altered, and to performfair
accounti ng processi ng. - 101 Jhe first enbodi nent of this
system according to t he present i nvention will be descri bed bel ow
wth 25 reference to the acconpanyi

operation of the inmage transm ssion sys ml "ll" Iﬁl”ﬂll"llﬂe bri efl y descrl bed
bel ow. First, the

above- nment i one(WHARIrE8 QLAIMERMSxdi ng i S perforrred for an imge to
be transmtt ed. Second, the use condition of a transm ssion
l'ine 1. An image transmission apparatus for processing

hierarchically encoded image information, comprising:
(a) designation means for designating a
5 resolution of the image information; and
(b) accounting means for performing accounting

processing in correspondence with the resolution.

2. An apparatus according to claim 1, further
10 comprising paying means for paying the charge of the

image at predetermined time intervals.

3. An apparatus according to claim 2, wherein
said accounting means is arranged on a transmitting

15 side.

4. An apparatus according to claim 2, wherein

said accounting means is arranged on a receiving side.

20 5. An apparatus according to claim 2, wherein
said accounting means is arranged on both transmitting

and receiving sides.

" 6. An apparatus according to claim 1, wherein

25 said accounting means is arranged on a transmitting

side.
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I's checked, and if a sufficient capacity is avail able, 5 frames of al
tthe | ayers -of the inmage infornmation are transmtted. On

the other hand, if a sufficient capacity for __sendLng_LnLQLﬂBLLon of

all the layers is not avail abl e, - 102nf-ormati on | t he
order from 10 information of layer 1 to Fhose-ofLEﬂ mi &Bﬂhln

the range that the currently avail able capacity of t ssion
line allows. Such transm ssion nethod beconmes an |nportant el enent

t echni que upon processing of multinedia information in, e.g., a LAN.
15 However, Yhi sAsysppardtes actordimgmdtonclduiontlypevherein or
quality of information or services, and does not perform accounti ng
processi ng to cspddwacpounting meangr£hi aurangetcericdl Tesrkv g asidde

pr esent i nvention has been nmade in consideration of such 20
situation, and has as its object to realize accounting processi ng

that can cope with the hierarchi cal encodi ng
8. An apparatus according to claim 1, wherein

5 said accounting means is arranged on both transmitting

and receiving sides.

9. An apparatus according to claim 1, further
comprising cipher means for performing at least one of
10 encipherment and digital signature for the information

to be transmitted.

10. An image t;ansmission apparafus for

processing hierarchically encoded image information,
15 comprising:

(a) accounting means for performing accounting
processing in correspondence with a resolution of the
image information; and

(b) charge storage means for storing a charge of

20 an image calculated by said accounting means.

11. An apparatus according to claim 10, further
comprising paying means for paying the charge of the

image at predetermined time intervals. :--~‘__~_____‘~N‘~

25  This Sheet I,
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t echni que. Fig. 19 is a functional block diagram show ng
-princi pal part of an accounting unit according to an 25 | mage
transm ssi on system of the present invention. Referring—to—-+H-g—219;

an i mage transni ssion system 110 - 10Bo#prises an acco "mﬁ"ﬂ"",” lm

control unit 101

fetches i mage transm ssion requests fromusers transh1t%ed/receﬁve
in the image transm ssion system controls the operations of a
traffic checking unit 102, a resolution (transm ssion node)

sel ecting unit 103, 12.5 2An appaxatusc @eronddngr oecipag it wheseiand al so
controls to notify the selecting unit 103 and the accounting
processi ng uni S8y asconptigehmepns i @eranged on a transmitting

side.

5 13. An apparatus according to claim 11, wherein

said accounting means is arranged on a receiving side.

14. An apparatus according to claim 11, wherein
said accounting means is arranged on both transmitting

10 and receiving sides.

15. An apparatus according to claim 10, wherein
said accounting means is arranged on a transmitting
side.

15
16. An apparatus according to claim 10, wherein

said accounting means is arranged on a receiving side.

17. An apparatus according to claim 10, wherein
20 said accounting means is arranged on both transmitting

and receiving sides.

18. An apparatus according to claim 10, further
comprising cipher means for performing at least one of

25 encipherment and digital signature for the information

to be transmitted. ' 5
: This Sheet Has Been Rep
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nanme or code for specifying an ihage) of a requested | mage. 10
The traffic checking unit 102 checks the “transm ttabl e capacity
(traffic information) at that time by nonitoring the—irage

transm ssion system 110 or by-i noi +i ng of the img _ Ty, -
system 110 as to i nformation associated with the trE“lmmnul WHIH
t hereby, and notifies the resolution selecting unit 103 * coftthe s =
checking result. The resolution selecting unit 103 receives the
identifier of a requested imge fromthe control unit 101 and
traffic information 1. t e iimage ttcanswission apparatygstEo® from t he
traffic checking unit 102, selects a resol uti on upon transm ssion of
the i nage in adxoekaring hieranghicaldy ngaded iimegerdnitormati®n-esol ution
sel ecting met hod will be described later), and notifies the
accounting pro®E¥RTEIWt 104 and the i nage 25 transm ssi on system
110, which perfornlﬁpcoqui processi of, th%.selected resol ution
a) e ating a

é%%nation means 31’des1gn
5 resolution of the image information; and
(b) accounting means for performing accounting
processing in correspondence with the resolution and a

volume of the image information.

10 20. An apparatus according to claim 19, further
comprising paying means for paying the charge of the

image at predetermined time intervals.

21. An apparatus according to claim 20, wherein
15 - said accounting means is arranged on a transmitting

side.

22. An apparatus acdording to claim 20, wherein

said accounting means is arranged on a receiving side.

20
23. An apparatus according to claim 20, wherein
said accounting means is arranged on both transmitting
and receiving sides.
25 24. An apparatus according to claim 19, wherein

said accounting means is arranged on a transmitting

"side.

This Sheet Has Been Replaced

III, THIS SHEET HAS BEEN
'REPLACED




- 61 - The accounting processing unit 104 fetches an

image identifier fromthe control unit 101, and al so fet ches
resolution information fromthe resolution sel ecti ng—unit—103—TFhe
accounting processing unit 104 5 - 10®ads out a charge corum“fmm“"ﬂmuml
the fetched i mage I dentifier and resolution informti
st or age unit 105, and notifies the image transmissiion 8ystem "
110 of the readout charge information. The storage unit 105
stores charge inforpmation of 10 i mages _to be referred to by the
accounting processifg- An apparatypgacCording to cigim kg eERihi ssion
system 110 is congtltuted g a network, and term nals such_as
conput er s, said accounting means is arranged on a receiving side.
26. An apparatus according to claim 19, wherein
5 said accounting means is arranged on both transmitting
and receiving sides.
27. An apparatus according to claim 19, further
comprising cipher means for performing at least one of
10 encipherment and digital signature for the information
to be transmitted.
28. An image transmission apparatus for
processing hierarchically encoded image information,
15 comprising:
(a) accounting means for performing accounting
processing in correspondence with a resolution of the
image information;
(b) information volume measuring means for
20 measuring an information volume of the image
information; and
(c) charge storage means for storing a charge of
an image calculated by said -accounting means.
25 29. An apparatus according to claim 28, further

comprising paying means for paying the charge of the

image at predetermined time intervals.
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receivers, printers, nonitors, and the like, which are 15 ~connected to
the network via lines or by radio. Note that the respectlve
functi ons need not al ways be di vi ded as descri bed-abeve—but

plurality of functional bl ocks H§ ctonstitute a sin m Imm“mrml m‘
bl ock, or an arbitrary one of the above-nentioned 20 ul
may be divided into a plurality of bl ocks Fhelttraffic *
checking method in the traffic checki ng unit 102 will be described
bel ow whil e taklng as _an exanple a case wherein the inage

transm ssi on 39ystéﬁlf?QaFétPéaPF?QJdB9gaﬁoA?$P&Rs?ﬁ@hWBﬁBGénTransfer
Mode) .

62 s
said accounting means is arranged on a transmitting

side.

5 31. An apparatus according to claim 29, wherein

said accounting means is arranged on a receiving side.

32. An apparatus according to claim 29, wherein
said accounting means is arranged on both transmitting

10 and receiving sides.

33. An apparatus according to claim 28, wherein
said accounting means is arranged on a transmitting
side.

15
34. An apparatus according to claim 28, wherein

said accounting means is arranged on a receiving side.

35. An apparatus according to claim 28, wherein
20 said accounting means is arranged on both transmitting

and receiving sides.

36. An apparatus according to cléim 28, further
comprising cipher means for performing'at least one of

25 encipherment and digital signature for the information

to be transmitted.
This Sheet Has Been R
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The traffic checking unit 102 inquires of the | mage transm ssion

system 110 as to whether or not data can be transmtted at a certain
transm ssion rate Cr. If the inage transm ssion system 110 deni es

5 transmssion at the transmssion-idte C, the unit 102 — ———Tngurfes—-
of the image transmi ssion system 110 as to t ransm ssi ommnml"m" ME,”I
transm ssion rate Cr (Cr < Cr) until permssion is g "
ot her hand, if the | mage transni ssion systen1110 grggts pef ni'ssi*o *
to 10 transm t the transm ssion rate the unit_1 sets

the transnission ra E%sl%F%% gﬁ?ﬂﬂmﬁﬁfﬁ%n apparatus fO¥, an i mpge

transm ssion s t ted b er_netwpr ste atraffic
checki ng mnet hoéIQ‘&fg%%g?H& Algr?ﬁ%hy??l%%y n%ﬂ??@%‘gd”&%%?/e '?‘ré?/r%%t ‘g‘]l"f ormed in
15 cor r espoggepee y%éh the network. Mre specifically, t he
traffic checking net% of this embodiment is not limted to the

above-mentioned exapple QbcdiifcY means for perfgkﬁ¥ﬁﬁwgéééﬁn{iﬁb :

resol ution selecting nmethod in
5 processing in correspondence with a resolution of the

image information;

(b) charge storage means for storing a charge of
an image calculated by said accounting means; and

(c) paying means for paying the charge of the

10 image at predetermined time intervals.

38. An épparatus according to claim 37, wherein
said accounting means is arranged on a transmitting
side.

15
39. An apparatus according to claim 37, wherein

said accounting means is arranged on a receiving side.

40. An apparatus according to claim 37, wherein
20 said accounting means is afranged on both transmitting

and receiving sides.

41. An apparatus according to claim 37, further
comprising cipher means for performing at least one of
25 encipherment and digital signature for the informatidn
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the resolution selecting unit 103 will be explained 20 bel ow.

*The resol ution selecting unit 103 receives I nformati on associ at ed

with the traffic of the image transm ssion system 110 fromth

traffic checking unit 102, andl@Bso receives the identif]

requested 25 I mage fromthe control unit 101. i\\“ﬂ!‘ﬂ‘“‘\‘“\“\
resolution selecting unit 103 conpares transm ssi on c

(information stored in the - 63 -

storage unit 105 w r#% be descrlbed Iater\Mtr1reference __..to Fig. 20)
required for transrt4ti 9% JFansyssion apparptug WP i ve

resol uti ons and theff aflfn'lacge N P

means for deéignating an arbitrary image reception
apparatus as a transmission destination of an image,

5 and requesting an image provider to transmit the image
to the designated apparatus;

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

10 and
~(c) accounting means for performing accounting
processing for a person who designates the transmission
destination of the image or a user who receives the
image. .
15

43. An apparatus according to claim 42, further
comprising cipher means for performing at least one of
encipherment and digital signature for the information
to be transmitted.

20

44. An image transmission system for processing
hierarchically encoded image information, comprising:

(a) accounting means for performing accounting
processing in correspondence with a resolution and a

25 volume of the image information;
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5 system by accessing the storage unit 105, and determ nes the
resolution-upon transm ssion of the i mge in the foll ow ng sequence.
Let O be the transmttable capacity cal cul ated by the traffic

e et e T T

resol ution 1, C2 be the transm ssion capacity require
transmtting the image i nformation at resolution 2 (|nfornat|on of

| ayers 1 and 2), C3 be the transm ssion Ea0|ty required for
transmtting the i nd&e 1nf°rm?ﬁﬂ9pnﬂpﬂﬂﬂeaPeP§§6 aei BRa8S(£RFor mati on of

| ayers 1, 2, 4 a C4 be the transm.s gn.ca acity required
f or transnlttlm§Qﬁ$§lPﬁe§§elﬁPgP 6ﬁnayoﬁ8§8lﬁfl 1ma8 (i nfornation

of layers 1, 21n ol i3y, In this case, 20 i f Cr [err] C4, resolution
4 1is selected * n the other hand, if &4 > C [err] C3,
resolution 3 =3 85 ORh3rke gglected
Also, if 2 > C [erF? C%h%& SP&S%QZ thge ecteg ﬁhﬁcé rb

5 an image calculated by said accounting means; and

(d) a reception apparatus comprising paying means
for paying the charge of the image at predetermined

time intervals.

10 45. A communication apparatus for receiving data
via a network, comprising:
(a) detection means for detecting a traffic state
of the network; an@
(b) designation means for designating a
15 transmission format of the data in accordance with a

detection result of said detection means.

46. An apparatus according to claim 45, wherein
said designation means designates the transmission

20 format to a transmission terminal via the network.

47. An apparatus according to claim 45, wherein
the transmission format is a layer in hierarchical
encodihg.

25
48. An image transmission system for transmitting

hierarchically encoded image information, comprising:

. This Sheet Has Been Replaced
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> Cr [err] C1, resolution 1 is selected. If A > Cr, the 25 resol ution
'selecting unit 103 notifies the inage transm ssion systemthat a
sufficient transm ssion capaC|tyocannot be obtalned evenat at

resol ution 1. -
that the operation of the resolution sel ect | ng uni t loﬁm ml“ H“‘
limted to the above-nentioned one. If the capaC|ty Cr
to transmt an image at resolutioni (i =1, 2,...) (C . d f, h

i mage nmay be transmtted at resolution i mn;hln the ounds of the
capacity Cr, or thnz%bnt$%ﬁe°t1°n meRRS kA% ?ﬁﬁ??t%P%Lﬁf%%Y%FHO%dﬁh0|ty Cr

[ 20 shows, an exanple of a
gL:;5£ Egélgssf%?%% beltggggmltted in correébon ence with a P

traffic of a transmission line for transmitting the
hierarchically encoded image information; and

5 (b) accounting processing means for performing
accounting processing of the image information to be
transmitted in correspondence with the layer selected

by said selection means.

10 49. A system according to claim 48, further
comprising paying means for paying the charge of the

image information at predetermined time intervals.

50. A system according to claim 48, wherein said
15 accounting processing means is arranged on a

transmitting side.

51. A system according to claim 48, wherein said
accounting processing means is arranged on a receiving

20 side.

52. A system according to claim 48, wherein said
accounting processing means is arranged on both
transmitting and receiving sides.

25 |
53. A system according to claim 48, further

comprising cipher means for performing at least one of
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10 in the storage unit 105. 1In the charge table shown in Fig. 20,

.for exanple, information Info 1 incurs charge 11 and requires

transm ssion capacity Cl1 when it is provi ded at resolution 1

Al'so, information Info 1 incurs chargdll2-and 15 requir I g Soi

capacity Cl12 when it is provided at resolution 2, ajmlm(ﬂgﬂimﬁmwml
L] S *

13 and requires transm ssion capacity Cl3 when it is pro

resol ution 3. The operation executed when the accounting unit
of 20 thi s enbodi nent perfornms accounting processing in a char ge
system t hat seencipheyeent nanddigital esigratere for theinfopmatienri bed
below. In the follow ng description, a case wll be exenplified
wherei n a usertpobPenhfsaggmitted. her ternminal) requests a provider to
transmt inmage 25 Info 1, and the transmttable capacity of the inmage
transm ssion systemat that tineis C (Cl4 > C [err] C13).

54. An image transmission system for transmitting
5 image information, which is hierarchically encoded to
have differeht resolutions in units of layers, between
a transmission terminal and a reception terminal,
comprising:
a reception terminal comprising
10 (a) traffic checking means for checking a traffic
of a transmiésion line for transmitting the
hieraréhically encoded image information, and
(b) resolution selection means for selecting a
resolufion of an image to be transmitted in accordance
15 with a checking result of said traffic checking means;
and
a transmission terminal comprising
(c) accounting processing means for performing
accounting processing of the image information to be
20 transmitted in correspondence with the resoclution
selected by said resolution selection means, and
(d) charge storage means for storing a charge of

the image information.

25 : 55. A system according to claim 54, further
comprising paying means for paying the charge of the

image information at predetermined time intervals.

~
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- 65 -

In the first operation step, the control unit 101

‘fetches information with which the user requests to ‘transmt inage
Info 1 by nonitoring nmessages transmtted/received

transmi ssion system 5 or receivi A§2a-message fromthe i mmml““}\ml“‘“‘
transm ssi on system In the second operatra M
traffic checking unit 102 checks the traffic of the inmage ¢ *

transm ssi on
capacity Cr.

system 110 at that tinme to obtain a transmttable 10
the caontrol, unit 101

In the third. operatiaqn step,
notifies the resol?ﬁT orf* s%‘f%fﬁ“_f r?f‘iﬂﬁdqlr%)stoofc(ialm %%'i FReEE e S& S 0 1 of
the requested Aé%%ﬁhtﬂﬁ&’ﬁfégéééing means is arranged on a

10

- 15

20

25

transmitting side.

57. A system according to claims 54, wherein said
accounting processing means is arranged on a receiving

side.

58. A system according to claim 54, wherein said
accounting processing means is arranged on both

transmitting and receiving sides.

59. A system according to claim 54, further
comprising cipher means for performing at least one of
encipherment and digital signature for the information

to be transmitted.

60. An image transmission system for processing
hierarchically encoded image information, comprising:

(a) traffic checking means for checking a traffic
of a transmission line;

(b) resolution selection means for selecting a
resolution of an image to be transmitted in accordance
with a checking result of said traffic checking means;

(c) accounting processing means for performing

-accounting processing of the image information to be

-_
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checking unit 102 notifies the resolution selecting 15 unit 103 of the
transmittabl e capacity Cr. Furthernore, the resolution selecting
unit 103 reads - out transm ssion_capacities req
image Info 1 at the respective resorutitdns fromthe
105, and conpares themw th the 20 transmttabl e caﬂm"r ﬂm!EMZBH"’
sel ect i mge resolution 3 corresponding to the cutrent

. Then, the unit 103 notifies the imge transn155|on system 110 of the
sel ect ed resolgtlo

f h |
init 101 25 CHBRTHEES R SORTRTR MBI U R e Bron

[dggt[fler '”Tgéieé%e&rﬁyré&ﬂfséééki&%¥§h ;g¥éctlon means; and

(d) charge storage means for storing a charge of

the image information.

61. A system according to claim 60, further
comprising paying means for paying the charge of the

image information at predetermined time intervals.

10 62. A system according to claim 60, wherein said
accounting processing means is arranged on a

transmitting side.

63. 2 system according to claim 60, wherein said
15 accounting processing means is arranged on a receiving

side.

64. A system according to claim 60, wherein said
accounting processing means is arranged on both

20 transmitting and receiving sides.

65. A system according to claims 60, further
comprising cipher means for performing at least one of
encipherment and digital signature for the information

25 to be transmitted.

66. An image transmission system comprising:
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resol ution selecting unit 103 notifies the accounting processi ng
unit 104 of the selected resolution 3. The accounti ng
processing unit 104 reads out correspondi ng charge 13 fromthe

charge table stored in 5 the storddé onit 105, i.e k
3, on the basis of image identifier Info 1 nOtlfleH'ﬂﬂHB"mﬂU l"”"T
control unit 101 and resolution 3 notified fromthe

selecting unit 103, and notifies the inage transm ssi on systen1110

of the readout char

i nf or nat | 21 is, a block
di agr am showi ng the?ﬁéta}T?QF transm%ﬁ?%ﬁﬁnﬂﬁﬁﬁ1Qﬁt%QReéﬁﬁkﬁﬂﬁ? M unit 100
h t he nctional bl ock d| m of Fi
Ee? \évpr: Rg to Fm%an§1£o &%%JC% 13 lx}% Thi %a% lrlg‘ac,%er rrees%ecﬁ"ltd"sorf ot he
accounting unlégé §QQ ZgaﬁﬁFnsmlég ]éés{anc#ito an ext es I nput s

froman I/0O ace ener at es conman rna

device in acw{.q@afﬁama aaﬂa%méeﬂ{gedaa g2 ider to OF @ RAM

5 transmit the image information to the designated
appratus;

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

10 designation means; and

(cj accounting means for performing accounting
processing for a person-who designates the transmission
destination of the image information or a user who
receives the image information.

15

67. A system according to claim 66, further
comprising cipher means for performing at least one of
encipherment and digital signature for the information
to be transmitted.

20

68. A communication apparatus in an image
transmiésion system for processing hierarchically
encoded image information, comprising:

accounting processing means for performing

25 accounting processing on the basis of a resolution and

an information volume of an image in accordance with a
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20 The /O interface 202 exchanges information with t he
I nformati on transm ssion system or i nputs/outputs data to/froma
storage device 206. The RAM 203 is used by the CPU28%+-as—a

LEores s ooy 15 e eveon o by e e sox. e AANREMAEA MO
| oaded from a device - '

out side the accounting unit 200 or is stored in the RAM 203, the ROM
204 may be omtted. A bus 205 _is used for exchang |n% dat a anong

t he conpdﬁ@ﬁﬁ§QWQﬁn&Iﬁ?a@P@1§§}°Po lipe Rem syansmpgting the o 5ge

device 206 stores charges _corresponding to different resolutions in
units of |nage§1q5§§q9&ﬁﬁ%Ly encoded image 1nformatlon.

69. A communication method for transmitting
5 hierarchically encoded data to a reception terminal via
a network using a designated layer, comprising the step
of:
performing accounting processing in correspondence
with the designated layer.
10
70. A communication method for receiving
hierarchically encoded data via a network, comprising
the step of:
designating a layer in the hierarchical encoding.
15
71. A communication apparatus comprising:
(a) transmission means for transmitting
information including an image;
(b) accounting means for charging a receiver of
20 the information an amount corresponding to a gquality of

the image.

72. An apparatus according to claim 71, further
comprising reception means for receiving the
25 information, and wherein said reception means comprises

selection means for selecting the quality of the image.
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a magnetic, optical, or sem conductor el enent. In Fig. 21, the
f.unctions of the control unit 101, the traffic checking unit 102 t he

resol ution selecting 10 unit 103, and the accounti ng-processi-ng—unit 104

h : i Fig. 19 b | t1é6y-t he CPU 201, th :
Pniertace 202, theciu 265, Che R 200 ano tho ous (SN

traffic checking processing, resol ution selecting processi ng,
accounting processin and the |like are attained hy the CPU 201, and the
oper ati on sequence, [-af At R AAAFAinge &0 Gledm 7 h?é]eéé’tl ng

nmet hod, and accounti.n rocessi ng net hod 2Q t her ef % are stored in the
RAM 203 or t he S%3¢ 2"6%‘ “*Fﬁeslon SR AFPIHTESK TG BrEEeSs MFANF 78 i rst

oper ati on ste resol |Qn otifi.catiaqn.n t second operation
step, and charfé“ﬁé% TG F Y h 6‘61ng€“ ﬁecepr%mgt 8538

performed via tc%%np!xllgesntde % eerzi % means for deciphering the

5 enciphered information.

74. An apparatus according to claim 73, wherein
said transmission means comprises enciphering means for
enciphering selection information of said selection

10 means, and said reception means comprises deciphering
means for deciphering the enciphered selection

information.

75. An apparatus according to claim 73, further
15 comprising measuring means for measuring a processing
time of said deciphering means, and wherein said
accounting means performs accounting processing in
correspondence with the time measured by said measuring
means; | |
20
76. An apparatus according to claim 72, wherein
said transmission means comprises enciphering means for
enciphering selection information of said selection
means, and said reception means comprises deciphering

25 means for deciphering the enciphered selection

information. f““N““"““--~_
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25 Note that the arrangenent that realizes the functi onal
bl ock$ shown in Fig. 19 is not limted to that shown in Fig. 21. For
exanpl e, at | east one of z

the functional blocks shown in Fig. $91Ady-be constlﬂﬂ“ﬂﬂ
device, or all the functional blocks shown in Fig. " "mﬂﬂ””m
constituted as a single device. Al so, the operation i*s hott|im tseds

to the 5 above- nenti oned one, and this enbodi nent includes the
foll owi ng cases. More specifically, the second and third
oper ati on st epd- nﬁ‘@%’?‘ﬁéo&?ﬁ@’d}{% ] e d @ nFWShR Tt i on

selecting unit 103 reads out the transm ssjion ca G _required

it 10
for transmtti rOTRELRING Measuting Jieqns fOf measuring & processing

time of said enciphering means, and wherein said

accounting means performs accounting processing in
5 correspondence with the time measured by said measuring

means.

78. An apparatus according to claim 76, further
comprising measuring means for measuring a processing
10 time of said deciphering means, and wherein said
accounting means performs accounting processing in
correspondence with the time measured by said measuring

nmeans.

15 79. A communication system for communicating
image information via a network, comprising:

(a) designation means, arranged on a receiving
side of the image information, for designating an image
quality of the image information to be received; and

20 (b) .accounting means, arranged on a tranémitting
side, for transmitting“the image information in
correspondence with the image quality designated on the
receiving side, and performing accounting processing in

accordance with the image quality.

_—
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resolution i. After the unit 103 notifies the traffic checking unit

of the transm Ssion capacity C, the traffic checking unit checks if
the transm ssion can be perforned at the resolution i. 15

| f the transnission cannot be perforndd?8 the resol ution sel ecting
unit 103 reads out a transm ssion capacity required at a resolution
(e.g., resolution i-1) lower than the resolution i, and repeats the
above-nenti oned operation. If the transm ssion can be 20 performed, the
resol ution selectiggcgnB% 103 notifies ‘ t he i mage transm ssi on system

and the accoun t 104 of the selected resolution.
Alternatively, in the first nates a

geratlon,steg t he user desi
resol uti on upon req Es%Wﬁge ﬁ AREYLSS1ion SPRREATEALTQE BEATEATY 3It of this
nmbodi t h | 0N, t hat
the "M | nabeSearchicei LR oRhrbdatathide HEEPERPLGh Tl fese e 1
accounting unit for performing accounting processing in

5 correspondence with the resolution of the image

information.
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- 69 - the resolution selecting unit 103 notifies the inmge

transm ssion systemof an instruction for transmtting the i nage at
t he designated resolution, and the accounting processing unit 104
perfornms the accounting 5 processing at the designated resol ution.
When the transm ssion cannot be perforned, the resol ution sel ecting
unit 103 transmts an inmage at a 1/26ansnittable rate or waits unti
the transm ssion can . be perforned. Alternatively, the unit 103
notifies the 10 | mage transm ssion system of a nessage indicating that
an image is transmtted by lowering the resolution or ag‘~“‘ﬁ6‘fequesL\‘\
cancel ed. - The accounting processing unit 104 perfdhﬂsmgﬁfo nt|n '
processi ng correspondi ng to the respective proce55| %ai
15 The second enbodi nent of the present invention mm,
FIG.
100
yad
101
L 102
ACCOUNTING
PROCESSING
UNIT
l 110
Vad
IMAGE TRANSMISSION SYSTEM
FlG. 2
202
A ad
. — —> STORAGE DEVICE
BUS
205 - 1/0 .
Pad l *g&gEMISSION
CPU 5203
RAM
204
v ROM
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wi |l be described belowwith reference to the acconpanyi ng dfamﬁngs.

In this enbodi nent, the present invention is applied to realize an
accounting unit used in a charge 20 system that selects the resolution
(layer) of an inmage to be transmtted in correspondence with the
traffic of a transm ssion |ine, §ts unit charges per unlt
I nformati on volune in correspondence mZ/ reqﬁ_ &g u
of images, and determnes the 25 charge on the ba5|s ge
and the rma n volunme of the transmtted ina
wth hierarqﬁ:;, enc ng in an image transm ssion .
- 70 - systemfor transmtting hierarchically encoded |nage
i TITLE OF )
INFORMATION | RESOLUTION CHARGE
P | o
GE 12
INFO 1 3 CHARGE 13
P | e
E 22
INFO 2 3 CHARGE 23
\w - ) y
- DATA BASE

FIG. 4 s

/\/
A 02
- STORAGE DEVICE
BUS IMAGE -
505, | 1/0
R MEASURING ) TRANSMISS|ON
A0 {1 INSTRUMENT SYSTEM
=
CPU 908 506
RAM
504
‘i;/' ROM
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information via the transm ssion |ine. Fig. 22 is a functiona
bl ock di agram show ng : principal part of an accounting unit according
tothe 5 i mage transm ssion system of the present invention, and
corresponds to Fig. 19 in the first enbodinent. In the foll ow ng
description, a detailed description of the sanme arrangenent and
operation as those in the first 3¢£R60di ment will be onitted.

Referring to Fig. 22, an inmge transm ssion system T&i@m&ﬂﬁpBbﬁ 1ﬁa1
accounting unit 400, which corresponds to the accou

shown in Fi gﬁig 5 A control unit 401 correspond ]Bmmmmlyﬂ

uni t 0 W Fig. 19. A traffic checking uniit

corresponds to the traffic checklng unlt 102 shown in Fig. 19. A
resol uti on sgrecring unrt—2463—correspotrds fo the resolution

sel ecting unijt 103 shomn in F|g 19 n accountlng processi ng

unit 404 corres eSS|ng unit 104 shown in
Fi 19. A
g. MULTIPLIER STORAGE DEVICE
2

. IMAGE
/V TRANSMISSION

MEASURING SYSTEM
INSTRUMENT

FIG. 7A

11031 Vad
ADDER  |je—» 1/0

1101

> STORAGE DEVICE

» |IMAGE TRANSMISSION
SYSTEM

FIG., 78

1113y,
111
ADDER Yad
—> —> STORAGE DEVICE
1112, T /0
‘ e
I"" - IMAGE
MULTIPLIER] TRANSMISSION
77 | SYSTEM
1
MEASURING
INSTRUMENT [ T
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20

referred to by the control
unit 105 shown in Fig. 19. The inmge

storage unit 405 stores charge information of inages to be

corresponds to the inmage
_ A neasuring unit 406 neasures the information
i mage information transmtted/received/pPg the
i mage transm ssion system 410, and is

25

- 71 -
the first enbodi nent described above.
storage unit 402 are the sane as th

table stored in the

5

Fig. 20.

The operation when the account

FlG. 6A

unit 401, and corresponds
transm ssion system 410
transm ssi on system 110 shown in Fig. 19.

-

to the storage

vol une of

Peait i
i

FIG. 6B

‘\
s
ACCUMULATED
_USER NAME | AMOUNT READING
USER A CHARGE A
USER B CHARGE B |
. : [ ACCUMULATED
. . ANOUNT
WRITING
J
DATA BASE
™\
e s | oy ™
's | ACCUMULATED
NAME ANOUNT _ READING
PROVIDER A | _CHARGE A
PROVIDER B | CHARGE B
. * ” ‘
: . ACCUNULATED
: , ROUNT
) | WRiTiNG
DATA BASE
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enbodi nent perfornms accounting processing in a charge systemt hat

sets charges per unit information volune in correspondence with
resol uti ons, and determ nes the 10 charge on the basis of the unit

i nformati on vol une and the information volunme of the transmtted

I mage will be described below. In the foll.ow ng description, a case
wll be exenplified below wherein a us$/ %or his or her term nal)
requests a provider to transmt inage n? 1, 15 and the transmttable
capacity of the imge : transm ssion systemat that tine is & (Cl4 >
Cr [err] Cl3). In this case, the first to fourth operation

'steps are the sane as those in the F mbodgyent descri bed above,
and a detailed description thereof ZJGW I e onmtted, I n

t hi s enbodi nent, upon conpletion of the fourth ope-M
the fifth operation step, thgagz nmeasuring unit 406 cogpts the

i nformati on vol une_qf s image Info 1 while the inage t e 3SBeaiR laced
system 410 is 25 A(mwmcﬂng i mage Info 1. Upon conpl ?ﬂi II”////I/I//

i

TRANSMISS [ON

TERMINAL TRANSMISS 10 I $E§5f§AEN

DEVICE LINE ] DEVICE
201 1203

FIG. 10

1402
ACCOUNT ING
UNIT
TRAN
TERM?MAES!ON TRANSHISSTON RECEPTION
TR TERMINAL
DEVICE E DEVICE
M 1401 M 403
FIG. 12
1602 1604
ACCOUNTING '
e

TERMINAL
UNIT - LINE ‘ DEVICE
1601 A~

TRAN
TERM?#AESION TRANSMISS!ONI RECEPTION l

1603
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transm ssion of image Info 1, the accounting processing unit 404
determ nes the charge on the basis of unit

- 72 - charge 12 and the counted information volume, and
notifies the imge transm ssion system 410 of the e.
Fig. 23 is a block diagram show ng the detail ed 5 rrangenment of the
accounting unit 400 shown in the 6/26incti onal bl oc ‘r%ﬂeﬁxREplged
22. Referring to Fig. 23, an accounting unit I
corresponds to the accounting unit 200 shown in 01
corresponds to t@&e CPU .201 shown in. 10 "Fig. 21. An I/Oi nter
corresponds to tBeZl /O interface 202 shown in Fig. 21.
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A RAM 503 corresponds to the RAM 203 shown in Fig. 21, and a ROM 504

corresponds to the ROM 204 shown inm Fig. 21. A bus 505 is used for
exchangi ng data 15  "anong the conponents fromthe CPU 501 to the ROM
504, and corresponds to the bus 205 shown in Fig. 21. A storage
devi ce 506 stores charges correspondi ng to different msmemas@&a aced
units of inages, and correspondb/gs) t he storage devi ce
Fig. 21. 20 A nmeasuring instrument 507 neasures the mu
transm ssion vol une of image information transm tted/r
| mage transm ssion system 410, and conprises, e.g., a counter.
this case, when ti I's neasured in pl &e of the information
vol une, and the charge isudleterm ned on the basu&of the unit charge
and the neasured time, thg&CPU mayey .~ Qo w
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- 73 - pefform measurenents, and the measuring instrunment 507
may be omtted. Referring to Fig. 23, the functions of the

cont rol unit 401, the traffic checking unit 402, the resol ution 5
selecting unit 103, and the accounting processing unit . 404 shown in
Fig. 22 can be realized by the CPU 501, the 1/ 0O i nt ghk 8Kt I BeenRBFlaced
RAM 503, the ROM 504, the bus 58f26and the measuring

(the measuring instrunent 507 may be onmitted when ti ;Hmmﬂ&m!llﬂm
measur ed) . In this enbodi nent as well, various i

described in the first enhodi mrent may be nmade. In this enbodi nent ,

the charge at that tine n® be calculated a Zby the nethod as in the
fifth operation step at g 15 wbitraryﬁ@ﬁmﬂduri,ﬂg I mage

transmission, and the  Zkcaccouing progeSBilgriuni ta404 notifies the
i mage FOZ W S d< ndwd |
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transm ssi on system of the charge.

present invention wll
enbodi nent

t he present
accounts at predetermned tine

accunul ated charge in the
arrangenment of an accounti

t he

be descri bed bel ow.
i nvention is

first

the sane as that shown in Fig. 22.
exanpl es of accunul at ed

The third enbodi mrent of the
20
applied to altowsettle

i nterval s by cal cul L

nd second enbodi ne
2Bit of this enbodi

Fi gs.

24A an

In this

t .
eel\ﬂts@eéﬂ”m:ﬁlaced

anount tables stored in the storage M"

this _ - 74 - enbodi nent . For
exanpl e, Fig. 24A skows an accumul at ed anoupt tablg,mhen t he
accounting unit |s§rrﬁ'ﬂ'gm' n a |-?- =
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termnal on the inmage provider side. Referring to Fig. 24A only
' 5 User A is not paid yet, and

Charge A of those of inages provided to
only Charge B of those of i mages provided to User B is not paid yet.

On the other hand, Fig. 24B shows an accumul at ed anount table when
term nal on tne user—stdes

t he accounting unit is arranged in a
Referring to Fig. 24B, only 10 ?y 6 A of those of" rOV|ded
fromprovider Ais not paid ye and only Charge Rq*mﬂi
| mages provi ded from provider B.is not paid yet. ﬂume
sequence for calculating the accumul ated anount

I nformati on volunes of |nages by the

be described below. In the

based on the unit charges and 15
wherein User

accounting unit of this enbodi nent will
a case will be exenplified bel ow

fol | owi ng descri pt&on,
L (or his or her_t@rmnal) requests provider Ato transmt inage
Info 1, and the =20 acity of the |nage transn ssion
system atgﬂat timeis C (Cl4 >JCr > C1B).
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Note that the first to fifth operation steps in t he operétion

sequence of this enbodinent is the sane as those descri bed above,
and a detailed description 25 thereof will be omtted. I n
t hi s enbodi nent, upon conpletion of the fifth operation step
descri bed above, in the sixth operatian

- 75 - step, an accounting prid@8ssing unit reads out the

accunul at ed anount of charges for User L from a Storage ThisSheet HudBten Raglsted

the charge calculated in the fifth operation step t| '
accumul at ed anmount, and records the 5 sumdata in theﬂlﬂﬂi‘ﬂﬁ“ _
705. The fourth enbodi nent of the present inve i1
be described below with reference to the
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acconpanyi ng- dr awi ngs. Fig. 25 is a block diagram show ng a
case wherein 10 an i mage provider (or his or her term nal device) has
one of the accounting processing units described in the first to
third enbodi nents. Referring to Fig. 25, a transm ssion

term nal devi ce 1001 on the imag rovi der side conprises a 15
conputer such as a personal c0nputer]2#%ﬂ£rkstation, or the like, or

an inmage transmtter, which conprises an account i ng ‘Tmi 2.
The accounting unit 1002 corresponds to one of the ' .. accounti

processing units described in the first to 20 third Hmag&§
reception termnal device 1003 on t he user side c ter
such as a personal conputer, a workstation, or t | mage
receiver. The operation of this enbodinent will D ed
25 below with reference to Fig. 26. In the follow ng
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description, a case will be exenplified wherein User L (recepfion
term nal device 1003) requests provider A

- 76 - (transm ssion term nal device 1001) to transnmit inmage
Info 1 and the transmttable capacity of the inmge transni ssi on
systemat that time is O (Cl4 > C [err] Cl13) when the accounting
processing unit of the second 5 eh&ﬁzﬁnent and an apparatus therefor
are used. In the first operation step, User L transnits a
message that requests provider Ato transmit inmage |nfo quis Sheet HasBeen Replaced
provider A via a transmssion line (this message . to
as an .image transm ssion request 10 nmessage her ei nafterm “ﬂlﬂﬂ“ﬂi&‘m
term nal device 1001 of provi der A receives the im
request
FIG. 18
HEAD [HEADER) HEADER] HEADER
OF OF END
OF FRAME 1 FRAME 2| . .. [OF FRAME
FRAME FRAME OF
IMAGE 1 12 ERAME n IMAGE
FIlG. 19
100
yad
IOIV\
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| 104
ACCOJL m ' /VIOS 1 /¢]02
. TING RESOLUT ION TRAFFIC
PROCESSING SELECTING CHECK |
UNIT UNIT UNIT e
105
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- IMAGE TRANSMISSION SYSTEM
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nmessage, the accounting unit 1002 fetches the inmage transm ssi on

request nessage fromthe transm ssion termnal device 1001. 15
In the second operation step, the accounting unit 1002 checks the
traffic of the transnmssion line via the transn ssion f lce
1001 to obtain a transmttable capacity Cr, and thgreafter, refers
to capacities Cll to Cl4 in aldy@ge tabl e shown i 152t Has BeproRepRehy -
Then, the unit 1002 conpares the transmttable capaf
capaci ti esF @ C1 and determ nes that inmage In 'I
transmtte a olution 3. The unit 1002 notifies the
transm ssion term nal device 1001 of resolution 3. 25 In the third
operation p{ep, t-he--t-r-ahRshi-ss-0n term.nal...device _1001 transm'ts
i mage Infol 1 at resolution 3 to User L via the transm ssion |line. At
(" - ~\
TITLE OF
INFORMATION | RESOLUTION |  CHARGE gﬁéxgmslw
_ 1 CHARGE 11- Clt
2 CHARGE 12 Cl12
INFO 1 3 CHARGE 13 C13
1 CHARGE 21 C21
2 CHARGE 22 C22
INFO 2 3 CHARGE 23 C23
N~ J
: DATA BASE

FIG. 27
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- 77 - the sane tinme, the accounting unit 1002 neasures the

I nformati on volunme of image Info 1 which is being transmtted from
the transm ssion term nal device 1001. In the fourth operation
step, the accounting unit 5 1002 nonitors image Info 1 which is being
transmtted. When the unit 1002 recogni zes the end of transm ssion
of image Info 1 to User L by detectlng15/@6t pattern I ndi cating the
end of the inage or by receiving a nessage i ndicating the end of
transm ssion of inmage 10 Info 1 to User L, it reads out unit charge 13
fromthe above-mentioned charge table, and determ nes the charge

for User L on the basis of the information volunme of

provided to User L and unit charge 13. In thqaflfth operatlon

e T et O

fourth operation step to the transm ssion termnal

FIG. 22
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t he charge is paid.

Note that this enbodi ment. al so includes the foll ow ng cases.

In the first operation step, the user may designate a resol uti on when
he or she requests an i mage. When a transm ssion capacity C enough
to transmt the image at the designated resolution_cannot 25 be
obt ai ned, the accounting processing dB/@6transnits an i mage a

desi gnated resolution within the bounds of the transmsgﬁgepﬁas%&q&%%d

& Rl e  HREARF

In the sixth operation step,
20

1001.

accounting processing unit waits until a sufficient

capacity is assured. Alternatively, the

FlG. 23

500
~
A A2 506
ggg 1/0
501 R <
~
507
CPU 503 &
INSTRUMENT
;504 ——
V ROM
|
IMAGE TRANSMISSION SYSTEM
FIG. 25
1002
ACCOUNT ING
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DEVICE LINE DEVICE
~
1003

1001
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Al ternatively,

appar at us,
i nstructi on.

allows transm ssion with the 5
t he accounting processing unit
i nstruction for canceling the request to an

and perfornms accounting
case, the17ﬁa§e transm ssi on apparatus perfornms

In this 10

accounting processing unit transmts an imge at a

resol uti on that

transm ssion capacity Cr.

supplies an
I mage transm ssion

processing in accordance with the

transm ssi on processing or processing for canceling the

t he above-nenti oned processi.ng
user upon inquiry. 15

designate a term na

request fogether with an inmage reception appar at us.

Not e t hat one of

operations may be sel ected by the

In the first operation st ephis ShéseHBEN Repldced
device (or inage processi
request

provi der A trans

as a destinati f @ i en he or she
provi der to trﬁ?{Gaan and
information t4 t he™*20 deéSi dnat ed desti nati on.

i

e —
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USER A CHARGE A
USER B CHARGE B
. . je
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, : AMOUNT
g J | WwRITING
DATA BASE
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In the third operation step, unit charge 13 may'be read out, and the
charge incurred so far may be cal cul ated on the basis of unit charge
13 and the i nformati on volunme at that tinme. The calcutated charge

25 may be output to the transm ssion term nal device 101919;SheetﬂasBeentﬂ}Hl§ced

notifying provider A or User L of the charge. i _
- 79 - : In the fourth dWrZﬁion step, after uHIIlIHMﬂHm'“"

is read out, unit charge 13 may be output to the tra
term nal device 1001, and the transm ssion term nal device 1001 may
transmt unit clarge 13 to 5 User L via the transm ssion |ine.

In the fifth op& lon step, the transm ssion term nal device 1001

may notify ‘User AL the char ge
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via the transm ssion |ine. The accounting processing unit 1002
may be 10 realized by a CPU, nenory, storage device, and the |ike

of the transm ssion term nal device 1001. In this enbodi nent,
the foll ow ng nodifications may be taken into consideration in
addition to the above-nenti oned exanples. That is, this enbodi nent
may 15 I ncl ude nodifications in V@WZ& t he accounti ng processi ng
units of the first and third enbodi nents are appl i ed.

The fifth enbodi mrent of the present invention wll bedescri bed
below with reference to the acconpanying 20 dramnng oot sB«qumf&Q
27 shows a case wherein a user (or his or her as
one of the accounting processing uni ts descri bed |Mﬂ Fﬂ Ia
third enbodi nents. Referring to Fig. 27, a tr

25 device 1201 on the image provider side conprlses a - conput er

such as a personal conputer, a workstation,

FIG. 27

1202
o
ACCOUNT NG
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DEVICE DEVICE
201 203
FIG. 29
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the like, or an inage transmtter, which conprises an
- 80 - accounting unit. An accounting unit 1202 corresponds ——— corresponds
to one of the accounting processing units described in This Shekt sf;ér t to

third enbodi ments. A reception term nal devi ce 1203 o
si de conprises a conputer 5 such as a personal conput I ,I

wor kst ation, or the - like, or ai20/28ge receiver.
operation of this enbodinment will be described bel ow with reference
to Fig. 28. In the follow ng description, a case will be exenplified
wherein User L 10 (reception term nal device 1203) requests provider A
(transmi ssion termnal devidg 1201)§t0 transm-t inmage Ehfd 1 and the
transmttabl e capacity of tfgimage: Eg
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transm ssion systemat that time is C (Cl4 > C [err] C13) when t he
accounting processing unit of the second 15 enbodi nent is used.
In the first operation step [S1], User L transmts a message that

-requests provider Ato transmt inmage Inforl to pr?ﬁ!ﬁ@&}ﬁéﬂ@ﬁ%@&mmd

transm ssion line (this message , W || be referred .to
transm ssion 20 request nessage M%ﬁnafter). The accammﬂlulﬂﬁmmizoz

fetches the inmage transm ssion request nessage fromthe

term nal device 1203. In the second operation step [S2], the
accounting unit 1202,checks the traffic of the transmssion line 25
via the transm ssion term ®l device 12Q} to obtain a £ §ransm’ttab|e
capacity Cr, and thereaftelg refers to o= capacitiesu(gli_g Cl4 in the
charge tabl e descri bed —= = = <&
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- 81 - above. Then, the unit 1202 conpares the transm ttable

capacity & with capacities Cl1 to Cl4, and determ nes : t hat i mage
Info 1 is to be transmtted at resolution 3. The uni maﬁg&mgéeﬁkqﬁaced
the reception term nal device 5 1203 of resolution 3.
reception term nal device 1203 notifigi é e transm SSI
devi ce 1201 of a nessage I ndi ¢ / that "User L requ
to transmt i mge Info 1 at resol ution 3" é Inthethlrd
operation step [S3], upon reception . of theﬁessage fromthe
reception term nal device 1203, the transm psi on te | device
1201 transmts i mge Info 1 at resol utloné §17,Userj_=, i a the
transm ssi on line. At the same time, thE&rHK i ngI&| 1202 15
measures the information vol ume of |rrage | nfo g@ L= b oohls being
recei ved by the rec«;p-&a-en—t-eud.nal dovice oo
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1203. ' In the fourth operation step [S4], the accounting

unit 1202 nonitors image Info 1 which is being 20 recei ved, and
recogni zes the end of reception of inmage Info 1 from provider A by
detecting a bit pattern indicating the end of the i mage or by -
receiving a nmessage i ndi cating bpﬁ end of reception of image Info 1
fromprovider A fromthe reception tez ' §I device 25 ‘Fhiz@Beet Has Been Replaced
Upon recognition of the end of reception, as descri be
accounting unit 1202 reads out nlmlﬂm HENl!ll
unit charge 13 fro he,abovesnenti oned charge tabl e, _ e
charge payabl e toﬁ}@er A ?t he '
' 4 .
ACCOUNTING DATA BASE | 101
‘ “
KIND OF _
INFORMAT 1ON UNIT CHARGE

READING OF | NUMBER OF PIXELS 1 | . UNIT CHARGE 1
UNIT CHARGE] NUMBER OF PIXELS 2 UNIT CHARGE 2
> NUMBER OF PIXELS 3 UNIT CHARGE 3

CHROMATICITY 1 :
CHROMATICITY 2 .
CHROMATICITY 3 .

SATURATION 1
SATURATION 2

FIG. 33
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basis of the information volunme of inmage Info 1 recei ved from

provider A and unit charge 13, and 5 out puts the determ ned charge to
the reception term nal : devi ce 1203. In the fifth
operation step [S5], the charge is pai d.
enbodi ment al so includes the 10 fol1low ng cases. In the
first operation step, the user may 24/2Bdesignate a resols anmmar
she requests an i mge. When a transn155| ’
enough to transmt 15 the image at the designated resol
. obtai ned, the accounting processing unit transmts an i mge at
desi gnated resolution within the bounds of the transm ssion capaC|ty
Cr. Alternatively, the accounting processing unit waits until a
sufficient 20 transm ssion capacity is assured. Alternatively, the
accounting processing unit transmts anlLdage¢gt
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resolution that allows transm ssion with the traﬁsnksspaaqzﬂuu;_y__

Cr. Al ternatively, the accounting processing unit
supplies an instruction for canceling the request to an Tmsmwﬂfha &n Replaced

transm ssi on apparatus, and perforns accounting proci "1“" m,’!”m

accordance with the instruction. In thgs
the inmage trans égﬁon appar at us perforns
equest

- 83 - case,
transm ssion processing or processing for cancehu<g t he

Not e t hpt one of
by the

together with an image reception apparatus.

t he above-nentioned pracessing 5 ogerat|0n§§5§ be sel ecte
user upon inquiry. f> In the first Ega y
al so designat¢ a term nal device (or i [ =
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apparatus) as a destination of an inmage when he or she requests an
I mge provider to transmt an imge, and 10 provider A transmts inage

information to the desi gnat ed destination. This case further
In the first case, the

i ncl udes the foll owi ng two cases.
user has an accounting processing unit. In this caseT~Lh§_g§gLT£g;‘~—
accounting processi it) is notified of the star

* his or her 15

transm ssion of an image fromthe des??ﬁgpion or the i madks $heaw '

" before the third operation step, and starts an accou Piared

Upon conpl etion of inmage provision, in the fourth 20 op y
transm ssion of the

the user is notified of the end of
As for the informati on vol unme, the

LINE

ends the accounting operati on.
user is notified fromthé destination or the provider.
In the second case, the destination designated by 25 t he user has an
accounting processing unit. In this
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~

and the accounting processing unit of

5 cal cul ated charge in the fourth operat|oh—step-

In the first operation step, the reception term nal fevice 1203 nmay
transmt an inage transni ssion request nessage, and UThe transmissrom

term nal device

case, the user also transmits an | mage transm ssion lﬂﬁhﬁﬁ%—ﬂ®§$age¢~7
to the destination in the first : REPLACEMEBﬂ SHEET |

oper ati on step, .
destination fetches the inmage transm ssion request nes:a%ﬁ; ;@69

accounting processing unit of the °~ =~ ldestination notifigsit H ?3gr
or user of the

|

1201 may -sel ect resolution 3 by the sane nethod as

in 10 the accounting unitIngge Transmission Appa¥aty$ird operati on

step, unit charge 13 nay be

10

15

20

25

Image Transmission System, and

Communication Apparatus

BACKGROUND OF THE INVENTION

| Field of the Invention

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

still image data, audio data, computer data, and the

1like, and an image transmission apparatus, an image

transmission system, and a communication apparatus used
therefor.
Related Background Art

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

account for the provided information.



read out i.n advance, the charge incurred so far nay be

the basis of unit charge 13 and the I nformati on vol

1 that has been 15 received at that tinme, and the cal cu

be . output to the reception term nal device 1203. Thg

may di splay the received charge to notify User L of

Note that the follow ng nodifications ey, ge_taken 20 into
consideration. More specifically, this enmbodi ment v include
nodi fications: the accounting unit 1202 may be eal i zed .by a CPU,
menory, storage ddmage Transmission Appanatus SSEH ST nal

devi ce 1203; and the n-nnlgfﬁﬁh 'hEzI}?JL-.- first or

second 25 eMpBESTRACT OFy THE DISECLOSURE -
85 -
An image transmission apparatus for processing

hierarchically encoded image information includes an
accounting unit for performing accounting processing in
5 correspondence with the resolution of the image

information.

Figure 1

THIS SHEET HAS BEEN
n=PLACED

ot -
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The sixth enbodi nent of the present invention wll be described bel ow.

with reference to the acconpanying drawi ngs. " ﬁEﬁMAQ§&F§WQ%§fT

a case wherein both an image 5 provi der (or his or her teqm QM-+
and a user (or his or her term nal device) have correspordln ones of
the accounting processing units described in the first td griAN'w
enbodi nents. ~ Referring to F1g2629 a transm ssion ternlnal 10

devi ce 1401 on the inmage provider side conprises a conmgut er such as-a

personal conputer, a workstation, or the like, or an inage
transmtter, which conprises an - accounting unit 1402. The accounting
unit 1402 corresponds to one of the accounting processing units 15
described in the first to third enbodi nents. A " reception term nal
devi ce 1403 on the user side conprises a conputer such as a persona

conputer, a wor kst ation, or thFl-/'@ or 7n I mage receiver, which
»
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conpri ses an accounting unit 1404. The accounting unit 20 REMACEM

ENT SHEET

corresponds to one of the accounting processing units dle
the first to third enbodi nents. The operation of [this
embodi ment will be described bel ow with reference to Fijg] &7 JAN 8%
foll ow ng description, a case will be exenplified wher¢in User L 25
(reception term nal device 1403) requeQV?ﬁprOV|der A transm ssion
t erm nal deV|ce 1401) to transmt image Info 1 and thetransmtiable
capacity of |nage - 86 -
transm ssio !ssshl at time-is O (Cl4 > O [err] C13) when t he
accounting gro ®ng it of the second enbodi nent and an appar at us
t herefor are used. In the first operation step [S1], User L
i TITLE OF | )
INFORMATION | RESOLUTION CHARGE
L[ e
GE 12
INFO 1 3 CHARGE 13
T
E 22
INFO 2 3 CHARGE 23
- J
DATA BASE

FIG. 4 st
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P ¥

5 (reception term nal device 1403) transmits ‘a nessage REPLAM&K‘!

requests provider A (transm ssion term nal device 1401),_1_0__1‘3;‘_&‘33?85&5?%1
image Info 1 to provider Avia a transm ssion line (thijs nessage
will be referred to as an i mage transnission request |reks2§eJAN 997
hereinafter). 10 The accounting unit 1404 fetches the inphge

transm ssion -~ request nessage fgmt he reception term pal device

1403. Wien the transmi ssion term nal device 1401 recelyes . the image
transm ssi on request nessage, the . accounting unit 1402 fetches the

| mage transm e 15 request -message fromthe transm ssion term nal

devi ce l@. the second operation step [S2], the accounting
unit 1402 checks e traffic of the transm ssion |ine via the
transm ssi on f-efRal—device 1401 to obhtain a 20 transmttabl e CapaCi ty
Cr, and thergafter, refers to capaci tjggs Cll to- Cl4 in the charge
tabl e descri l:ed'mz1 above. Then,_ the unit 1402 conpares the

transm ttabl 6
- MULTIPLIER k—s]  1/0 l:__’ STORAGE DEVICE

e

IMAGE
108 TRANSMISSION

| MEASURING SYSTEM
INSTRUMENT

FIG. 7A
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e

capacity C with capacities Cl1 to Cl4, and determ nes
Info 1 is to be transmtted at resolution 3. 25
~the transm ssion term nal device
- 87 -
resolution 3, and notifies the reception term nal
In the third-operation step [S3]
1401 transmts imge Info 1
term nal device 1403 via

1402

being transmtted by the transm ssion term nal

FIG. 64

the transm ssion |ine.

The uni
1401 of resol ution |3.
The accounting unit 1404 simlarly oQtdi

s T A K% I o)

GErmy
t REBDACEMENTT SREET

dgqvi

ce2 2N
the 4t sm ssi on t gr r—Rad—~ee V-t G-Grm
4/g§glut|on 3to the rleception

The
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s
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USER NAME | AMOUNT READING
USER A CHARGE A
USER B CHARGE B
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\_ | ) WRITING
" DATA BASE
FIG. 6B
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account T Mg—unit
nmeasur es the informat-i on vol une of inmage Info 1 which
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devi ce 1401.
Info 1 sent via the transm ssion |ine.

10

| mage
hand,
i mage Info 1 which is being received by the 15
devi ce 1403.
unit 1402 nonttors image Info 1 which is_ being
unit 1402 recogni zes the end of
L by detecting a 20

receiving a nessage indicating the end of transm ssion

1 to User L,
charge tabl e.

it reads out unit char?;.l 3
on the basis of

Then, the unit
25 the infornmation

al c

Ne

On the
the accounting unit 1404 neasures the information

receptio
In the fourth operation step [ $4],

The reception termnal devic REVQBGEMERT veistT |

e

itted. Wien the

trans

nsm ssi on of i magé—+rfo—t—toUSeT
bit pattern indicating the end of the image or by
of image Info
fromthe above-nentioned
tes the charge for User L

T image Info 1 provided to

User L and unit charg éi, and notifies the transm ssion
terminal device 1401 of the AR ge.
ACCOUNTING
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TENSMISSION]  ITRansMiIsSION RECEPTION
LINE AL
DEVICE DEVICE
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- 88 - The accounting unit 1404 nonitors imag gnfo 1“*jf%w1

which is being received. Wen the unit 1404 recogni zes Lhe“eh
reception of image Info 1 from provider A by detecting p bit pattern
i ndicating the end of the inmge 5 or by receiving a nesspge deJgﬂtpgg
the end of reception of image Info 1 from-provider, A frjomth
reception term nal device 1403, it rea6728$t uni t chgrge—13 IIUnlrhe
above-nmenti oned charge table. he unit 1404 cal ates the

charge payable to 10 provi der A on the basis of the information volune

of image Info 1 received fromprovider A and unit charge 13,
and notifies the§§enept|on term nal device 1403 of t he char ge.
In the fifth OpGFéEﬁJMﬁ step [S5], the charge is
4
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15 pai d. Note that this enbodi nent al so includg

foll ow ng cases. In the first operation step [S1]

designate a resolution when he or she requests an 20 i mgg4.

Wien a transm ssion capacity Cr enough to transmt t he i rpgey

desi gnat ed resol uti on cannot be obt ai ned, the accountjing unit 1402
(or 1404) transmts an i nage at t? desi gnat ed resol ut i'err—wthrntie
limts 25 of the transm ssion capaZ/ § Cr. Alternativelly, the

accounting unit waits until a sufficient transm ssion
assured. Alternatively, the accounting

capacity 1Is
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unit transmts an inmage at a resolution that allows
with the transm ssion capacity Cr.
accounting unit supplies an

an i mage 5
In the case of the accounting unit 1404),
processing in accordance with the

| mage transm ssion appar at us pe&(%
or 10
reception apparatus.

Not e t hat one of the

t f

Al ternatively
‘instruction for canceling
transm ssion apparatus (or an inmage receptio
and perforns

pnstruction. In thig

AL AR O BT
tfie request to

' RP2EY JAN 997

ccount | ng
tres

castT,

processing for.canceling the request together with an
above- nenti oned processing

ms i mage transm ssifon processing ___

i mage

operations may be sel ect by the user upgn I nquiry. I n
the first operation step 1], the user may =15 © al so designate a term nal
device (or inmge processigg_ ppar at usy Sisitbdest Bnation of an i mage
when he or she reqEemt® anuigrage proWPer<gE tragspit an i mage, and
provider A transnigs ina,_gggrEoL Gon to tidE BS 228
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g two-: |

desi gnat ed destination. This case further includes the 20 REMilovi.
cases. More specifically, in the first case, the prpviter™
and the user have accounting units. In this case, the
or her accounting processing unit) is notified of the
transm ssion of an image from 25 the destination or the i
before the third operation stepg[/gg], and starts an ac¢ounting
operation. Upon conpletion of image provision, in the .
- 90 - fourth operation step [S4], the user is notified of the
end of transm ssion of the image,- and ends the accounting operation.
As for the information vol une, the user is notified fromthe
destination or the~ & o
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5 provi der. In the second case, the provider 3
destination designated by the user have accounting un
_case, the user also transmts an inmage transm ssion rle

to the destination in the 10
the destination fetches the image }

| REPLAGEMhitst 7
ST TESSage |

first operation step [S1], and 2%?&%“6?97

accounting unit of

r equest ~ message. The accountlnP ? t of the destinatibp _ﬂay

notify the user of the calculated ch By n the fourth operation
s—dgccount | ng

step [$4]. 15 In the second operation step [S2], th
unit 1402 may read out unit charge 13, and notify the

term nal device 1401 of it. The

may di splay the
in the second operation step [S2],

transm ssi on
transm ssion term nal device 1401

received unit charge, thus notifying provider A of

t he

it. 20 " Fur t&er nor e,
accounting unit 14 may read out unit charge 13, and notify the
reception termn euice 1403 of it. The reception term nal device
1403 may dlsplay-+he 1
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received unit charge, thus notifying User L of it. 25 ~ln the third

operation step [S3], the accounting unit 1404 may read Lﬂﬁwgtgﬁgyygﬁ;pr“
charge 13 in advance, cal cul ate the charge incurred so [ar—orthe-—
basi s of - 91 - unj t cggige 13
and the information volume of inage Info 1 that has beeh fe AN W97
that tinme, and output the calcuhx??ﬁ charge to the receptiion_term na
devi ce 1403. 5 The accou g unit 1402 nmay be jrealized by a
CPU, - menory, storage device, and the like of the t-aRSH-SS--0n
term nal device 1401. -The accounting unit 1404 may be realized
by a CPU, menory, storage device, and the |like of the reception
o
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10 term nal device 1404. Furt hernore, the acco nh-ngrgwﬁwrmﬁ%wF
SRR Shee

processing unit of the first or third enbodi ment may be tsag=icist
Al'l the networks using the above-nentioned accountingluhit are
enbodi ments according to the 15 present invention. Espe¢iall2o JAN 1997
preferred enbodi nent of .a network using .the accountin nit of this
enbodi nent wi4 | be expl ai ned bel ow. As descri bed}|above;
according to the system of eacﬂ242qrmeabove enbodi mepts, since the
resolution of 20 an image to be transmtted is selected in accordance
with the traffic of the transm ssion line, and the accounting
processing is perfornmed in correspondence with the sel ected

resol ution, an accounting systemt hat can fully utilize the features
such as the types and 25 gqualities of information and services can be
realized. Wth this system various kinds of information and

services can be copied wth.
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- 92 - According to the above enbodi nents,
processing can be perforned in correspondence wth the

s

encodi ng techni que. According to the above enbg
5 accounting processing can be perfornmed in consideratid
I nformati on volunme of an inmage as well as the resol u

to be transnitted,
t he practi cal

an opti nal 18¢/@8unt i ng operation d
state of image transm ssion can be att

Ve

difnent s,

W ST

nl 29 JANf99he
tijon of an i mage¢

14

orTesponding tTo

ai ned. 10

On the ot her hand,
processi ng can be
I nterval s,

since accounts for images
si mul taneously settled at predeter
paynment of image charges can be prevented

FIG. 18

m ned tine
from bei ng

HEAD SEADER gEADER gEADER e | END
OF FRAME 1 FRAME 2[ - . - EloF
. fRAME ;RAME ERAME n -
FIG. 19
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del ayed. 15

t apped or forged,

an image can be hierarchically

processing can be perforned in c¢rieDONANGE7
Enbodi nents t hat {set the

the inmage quality in

31 is a block dia@ram show ng an

Furt her nore,
| ayer,
with the

charge systemin

Al so, information can be protected from eh

and fair accounting processing can be
encoded i

‘and accounting 20

desi gnat ed | ayer.

correspondenc

be expl ai ned bel ow.
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Lnion

‘Referring to Fig. 31, a transmission unit 100 t ransmift Caracs o
information. A reception unit 120 is used by a user. Aj??gﬁ£§%ﬂ$§fohﬂJ
line 106 is used for conmruni cat i ons between the trangmissi on unit 5
100 and 5 the reception unit 120. The transm|sgi cA9uisll 1990 |
I ncl udes a charge data base 101, an accumul ated amount| dtorage devi ce|
102, an ~accounting device 103, qnb$§§ge quality contrql Unrt '
104, and a communi cation interface 105. e reception 10 unit 120

i ncludes an interface 107, a quality -information collection unit

108, a user 1/Ounit 109, and a quality information 1/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 volunme of the information in correspondence with
each other. The charge per unit volune, which differs for each
information, will be referred to as a unit charge hereinafter. To

all ow user's sel ection, each

FIG. 22
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404 | 40 1
: l L L 3 /4402
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20 information is assigned a title. Such charge data bas
can be easily constituted by the existing data base.
‘the nunber of pixels of an inage, the chromaticity le
| evel , and |ightness | evel of each pixel, the nunber

unit 25 time, and the like are converted into information

= P ACTE -1\01 .
: rﬁﬁﬁi}iﬁ‘istzfééase,ﬁ -
ve] , saturation

Bk

]
|

0.4 -
e TUIT TTTC

and unit charges are registered in thﬁﬁﬁeﬁfge dat a bas
charge data base 101 can be . .
constituted by a sem conductor storage device, a

- 94 -

magnetic storage

device, an optical storage device, or the |ike. Fig. 33
shows the contents of the accunul at ed 5 anount storage device 102.
The storage device 102 can
FIG. 23
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_ Vad
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2\ 2% illlllll» 506
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be constituted by a sem conductor storage device, a
devi ce, an optical storage device, or
anount storage device 102 stores the accunul at ed anount|s
incurred 10 during a predeterm ned period in units of us ré
accounts are settled upon each information “transm ssi on,

the |ike. The acqumgbpimd: i

accunul at ed anmount storage device 102 / may be omtted.

L.age
arges
" 29 SAN w97

i
3

|

Fig. 34 shows the arrangenent of the accounting 15

devi ce| 103.

The

nld
+—t

accounting device 103 can be constituted by a CPU, nmul
adder, and the liKke. ‘“The operation will be describe
For example, user A shown in Fig. 33 issues an I nformati
using the user 1/Ounit 109 of the 20

e

fa¥d
T

d bel ow.

on request

reception unit 120, and at the

same tinme, selects and sets the quality of a specific inage using
the quality J::légror /O unit 110. More specifically, user A
sets the nunbed o ane it tinme, the nunber of
( )
e
ACCUMULATED
USER'S NAME_ | AMOUNT READING
USER A CHARGE A
USER B CHARGE B L :
. : ACCUMULATED
. AMOUNT
9 ) WRITING
DATA BASE
FIG. 24B
4 ) ACCUMU
LATED
IMAGE
PROVIDER'S | ACCUMULATED T
NAME AMOUNT >
PROVIDER A CHARGE A
PROVIDER B CHARGE B
° . | o
ACCUMULATED
AMOUNT
\: ) WRITING
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pi xel s, the chromaticity |level, the saturation level, 25 and_t he
| i ght ness .l evel of an inmage, and the like. The I nfor rratpgm;\cg@m[sgﬁgn
and quality information are output via the conmuni cat i pnpnterface
107 and the - 95 - [ S S
line 106, and are |nput to the I mage quality control unjt 1%% 3}6& bﬁz
conmuni cati orr interface 105. ThgAagrge qual ity control pnli 104
attains calculations for thinning out pixels of the 5 encaded I nput
| mage data, decreasing or interpolating its chromaticit
saturation, and_lightness |evels,~ and so on in accordance w th the
quality i nforma on by digital signal processing using a DSP,
sel ect or éﬁéches and the like. The quality information is
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10 al so input to the accounting device 103. Thererg A OLNEL N
devi ce 103 reads out the unit charge and the accunul aje
respectively fromthe accounting data base 104 and thg
anount storage device 102, cal cul ates a new accunul at d| a@RdAN V87
based on an equation shown in Fig. 34 using a calcul ajof, and stores

the cal cul ated amount in the | at ed anpunt storage device 102.
On the ot her hand, the inage information, which has béesn—subj-ecied

to the above-nenti oned i mage processing in the image 20 quality control
unit 104 to have an appropriately adjusted quality, is output via

t he comruni cati on interface 105 and the transm ssion |line 106, and
is supplied to the quality information correction unit 107

via the conmmuni cation interface 107. The unit 107 25 nmeasures the
quality of the input inmage information by cal cul ati ng the nunber of
frames per unit tinme, the nunber of pixels, and the chromaticity,

saturation, and F/G. 27

1
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201 g3
FIG. 29
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- 96 - Iight'ness | evel s. After the neasured quality is

i
!
:
{
oo

conpared with that requested by user A, the inmage ‘ I nfor Bgﬂmctﬁfﬁfir?j
delivered to user Avia the user 1/0 unit 109. Note tha he. .
reception unit 120 need not 5 performimage quality conpafi gon. In '
this case, the quality information collection unit 108 and t2@ JAN 1997
quality ~information I/O unit 112 ZQB be omtted. Not e
that the inmage quality in this invent g S det erm ned |by t he nunber
of frames per unit tinme of an 10 i mage, the nunber of pix pd—t-he
dynam c ranges and | evel s of saturation, |ightness, and
chromaticity, and the_ i mage guality becomes higher as cE%gective
itenms have broader dgfanic r@nges and a |arger nunber & &
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15 Fig. 35 is a block diagram show ng anot her QEPOIUENENT SHEET
the present. invention. The sane reference nunerals i1 k& '
the sane parts as in Fig. 31, and a detail ed descriptli dn Eeenjﬁaf 7
will be omtted. 20 In this enbodi nent, as ghg | &99
35, the transm ssion unit 100 conprises a conmon key |cilpher
processing urit 111 and a tine rreasurz']wamit 112, and the reception
unit 120 conprises a common key ci pher processi ng uni —343—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
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advance by a known key distribution nethod, e.g., a key ] Atk Q
met hod based on I D (Shigeo Tsujii & Masao Kasahara, "Q JQHQ%CLPHQIQ o
_ Security", Shokodo (1990), a public key cipher system i ni ch

Ikeno & Kenji 5 Koyamm, "Theory of Mdern G pher”, The inkt|t@SJAN 1997
El ectronics, Information and Communi cati on Engi neers (poBe6))., or_a
key managenent data base. Note thataqz/ 6 ci pher systemw || be

described | ater. As in the above enbodinent, the bser—l/O unit
109 10 and the quality information I/O unit Zi=of the 4 reception

unit 120 issue an information request and a —_ CDuaIity:»-n-ecuest of an

i mage to be transnmtted of a user, and t he &Lityfiﬁﬂcrnation
collection unit 108 stores the request egl iy . dgafter, these
15 requests are enciphered by the comon k JleiitA S iprocessing
unit 113. The enci phered information is @&vi a t he Jcomuni cati on
I nterface 107 and tpe transmesston T5e 10 g TS g e er ed
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20 REPLACEMENT Skecy

common key ci pher processing unit 111 via the
100. The deci phger

interface 105 of the transm ssion unit

i nformati on request and qual
quality control unit

ity request
104. At the sane ti

are supplied t
me, the accou
2

i Ng2 PeyANE1997

he i nage

103 perfornms accounting processing as in the above _

enbodi nent. -~ | nput image d 265 processed by the li nage qualTTy
control unit 104 as in the above enbodi nent, and is

- 98 - enci phered by the common key ci pher processing unit

111. The enci phered image information is deci phered by

key ci pher proces?:ﬁ It if? i a the
the transm ssion Fi rl@ﬁ 2

t he common
communi cation interface 105,

ACCOUNTING DATA BASE 101
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(
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UNIT CHARGE
—p

NUMBER OF PIXELS 2
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SATURATION 2

UNIT CHARGE 2
UNIT CHARGE 3

J
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information is delivered to the user as in the
The tinme nmeasuring unit 112 neasures the operation
common key ci pher processing unit 111, and 10

time to the accounting unit 103 via the image qualityjcdnt2QlJANNGI7 :
104, thus performng accounti nngy%g:essi ng for the engi phered |
i nformation. In this case, the unfit charge per unit tijme Tor tnhe
enci phered information is set in the accounting data 15 base 102. and
t he enci pher processing tine neasured by the tine nmeasuring unit 112
is set as the nunber of pi eces of quality information in the
accounti ng device 103. Al so, the decipher processing tinme may be
nmeasured, and the accounting processing may be 20 performed in
correspondence with the neasured tine. 4 The protocols on the
receiving and transmtting sides w]l bexexpl ained bel ow with
reference to Fig. 36. 2 s
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In Fig. 36, the receiving side issues a 25 transm ssi o
transmtting side via an accounting device, as indi
1101, and requests an inage quality at the sane ti
- 99 - transmtting side transfers data, as ind
arrow 1102, and the receiving side receives the data.

as describedin the above embodi nents,25/96 accountin

| ReaUeCEVENT SHEET
atled2 ByJAN 1997

At this tine
opera;ion S

executed. The receiving side 5 sends a transm ssion t
request when it wants to term nate recepy of data, a# indicated

by an arrow 1103. The accounting devi ce Flgtjhe transmi ttfiing
side termnates the ' ' ' ith this
termination request. )

Then, the transmtting S
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~10 side term nates transni ssion in accordance with a INGS &
REPLACENENT® SOEET

LINE

term nation request 1104. The accounting device on the l.ng
side notifies the receiving side of the charge, as indijcated by an
arrow 1105. Wien data are transferred bidirectionally] lsi29 JAN 1997
accounting processing is perforned as the transmtting nd receiving
sides replace each other. As for transm ssi on/ recepti on befween ot her
users and i nformation provider26/26ni|ar operations and
accounting processing are perforned. 20 As descri bed above,
accounting processing can be : performed in various networKks.
As descri bed above, according to the above enbodi nents, appropriate
accounti ng processing can be performed in correspondence with the
quality of an 25 i mage provided to a user.
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_ - 100 - Since the user can select his or her desired inmage
“quality, a fair, appropriate accounting:system can be realized. _
Si nce— ' phered, the security of 5 @eeetntiTr JEET
i nfor rmﬂm" Imrlmﬂuumgmact ed, and the accounting § ResLAGRNN SHEFT,

pr ot ect ’ of security such as forgihg[or disguisin
Furthernbrée, whefl the tipher proceSS|n3%t|ne S neaku qg oy At

accounti ng processing can be 10 rmed in corresppnglenice wth thel"-
reception tine of infornation Many wijdé '

enbodi ment s o; éﬂelgrEEQQh . invention may be constiructed w t hout
departing fro -+t and scope of the present—Tmvention. It
should 15 be undershgodnLhat «L08R1§380h LPYEPALAE £SrNBlobblLifg

hierarchically encoded image information, comprising:

(a) designation means for designating a
5 resolution of the image information; and
(b) accounting means for performing accounting

processing in correspondence with the resolution.

2. An apparatus according to claim 1, further
10 comprising paying means for paying the charge of the

image at predetermined time intervals.

3. An apparatus according to claim 2, wherein
said accounting means is arranged on a transmitting

15 side.

4. An apparatus according to claim 2, wherein

said accounting means is arranged on a receiving side.
20 5. BAn apparatus according to claim 2, wherein
said accounting means is arranged on both transmitting

and receiving sides.

6. An apparatus according to claim 1, wherein

25  said accounting means is arranged on a transmitting
side.
-
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_to the specific enbodi ments described in the speci f
“as defined i

(a) de5|gnat|on nmeans for designat

I cation, except

tRERb AR g o RHEET

"B 85 BEC 1997

__*_—,D_Lh%~&ﬁﬁeﬂd€d e
-7101 - S CLAI MED |s l]"mm uluulﬂ |lh\n | magel tRERE
apparatusmﬁﬂmaﬂhaéi : ded i mape[T nfor nat ron,

conprisin
resol ution I nformation; and (b) afcpunti ng neans
for perforhing accounting proces®d ng i n correspondehcks ,

m 1, further

10§

resol ution. 2. An apparatus according to cla
conprisin ayin ans f a the c ge of the
P g paying ﬂ? péé t s accoréing to claim 1, wherein

said accounting means is arranged on a receiving side.

8. An apparatus according to claim 1, wherein

5 said accounting means is arranged on both transmitting

and receiving sides.

9. An apparatus according to claim 1, further

comprising cipher means for performing at least one of

10 encipherment and digital signature for the information

to be transmitted.

10. An image transmission apparatus for

processing hierarchically encoded image information,

15 comprising:

(a) accounting means for performing accounting

processing in correspondence with a resolution of the

image information; and
(b) charge storage means for storing a

20 an image calculated by said accounting means.

11. An apparatus according to claim 10,

charge of

further

comprising paying means for paying the charge of the

image at predetermined time intervals.

25

THIS SHEET HAS BEEN

t
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, image at predeternmined tine intervaks—— - 3- A—apparatls :
according to claim2, wherein - m'm any REPRACEMENEASHAET
“transmtting iﬁsSheetms:mnReplaced mmﬂwﬁlmg adcd

2, whereln ing neand i § arranged on a redeiy] i.de.

20 :m m Mcordl ng to claim2, wherein dér@a&e’

accounting rrean anged on both transmtting an

recei ving

si des. 6. An apparatus-at@dbrding to claim 1| wherein 25
sai d accountl ng nmeans is arranged on a transmtting “rsiqde:

12. An apparatus according to claim 11, wherein
said accounting means is arranged on a transmitting

side.

5 13. An apparatus according to claim 11, wherein

said accounting means is arranged on a receiving side.

14. An apparatus according to claim 11, wherein
said accounting means is arranged on both transmitting

10 and receiving sides.

15. An apparatus according to claim 10, wherein
said accounting means is arranged on a transmitting
side.

15
16. An apparatus according to claim 10, wherein

said accounting means is arranged on a receiving side.

17. An apparatus according to claim 10, wherein
20 said accounting means is arranged on both transmitting

and receiving sides.

18. An apparatus according to claim 10, further
comprising cipher means for performing at least one of
25 encipherment and digital signature for the information

to be transmitted.

THIS SHEET HAS BEEN
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- 102 -

3

arranged on b@&ﬁhﬁwﬂm
An appar at us a |n11 further : conpr|5|dg C|95ppggegqp
for perforning enci phernent and digiftal signature

for the |nfornat|on o be tranam414xi 10ATTTmage

o W‘“&;m@m NG i o

7. An appar at us—accordi ng to claim1l1, wherein

transm ssi on apparatus for processing hierarchically encoded i nage

i nformati on,

10

15 -

20

25

15 conpri si ng:
19.  An inlage transmission apparatus for

processing hierarchically encoded image information,
comprising:

(a) designation means for designating a
resolution of the image information; and

(b) accounting means for performing accounting
processing in correspondence with the resolution and a

volume of the image information.

20. An apparétus according to claim 19, further
compfising paying means for paying the charge of the

image at predetermined time intervals.

21. An apparatus according to claim 20, wherein
said accounting means is arranged on a transmitting

side.

22. An apparatus according to claim 20, wherein

said accounting means is arranged on a receiving side.

23. An apparatus according to claim 20, wherein
said accounting means is arranged on both transmitting

and receiving sides.

24. An apparatus according to claim 19, wherein
said accounting means is arranged on a transmitting

side.
-

AR

TS SHEET HAS BEEI;IJ
REPLACED




3

;(a) accounting neans for perforni-ng—accounting "7~ processing in

(b). 5?2?32'%3 o ‘é{‘g*e“n{‘;‘a?r?? o stori tll!l[lilllﬂlﬂﬂ il ] S nwaeamm"suear”

by said acdbis Bmmsplace parat us ac,o

10, further |ng payi ng neans for payi ng the c1arge§bEbhﬁ97
| mge at pr intervals. 25 .

-103- apparatus ack®P ding to claim1l, hherein

sai d accountr ng rreans |s arranged on a transmtting

25. An apparatus according to claim 19, wherein

said accounting means is arranged on a receiving side.

26. An apparatus according to claim 19, wherein
5 said accounting means is arranged on both transmitting

and receiving sides.

27. An apparatus according to claim 19, further
comprising cipher means for performing at least one of
10 encipherment and digital signature for the information

to be transmitted.

28. An image transmission apparatus for
processing hierarchically encoded image information,
15 comprising: |
(a) accounting means for performing accounting
processing in correspondence with a resolution of the
image information;
(b) information volume measuring means for
20 measuring an information volume of the image
information; and
(c) charge storage means for storing a charge of

an image calculated by said accounting means.

25 29. An apparatus according to claim 28, furthér
comprising paying means for paying the charge of the

image at predetermined time intervals.

THIS SHEET HAS BEEN
' REPLACED




.Si de. 5 13. An appara ' claim1l
i countin i wﬂ@l&ﬁ’iﬁ " Wﬂi}lj ide.’ REPLAC E‘\RENTli}HEF‘Fn
apparatus according to cIa|n111 L M s ld accountgnc :

arranged qmmbmwhhSBan and receiving sides. 5.
An apparatu cIa|n110 wher ei n said ac ngﬁ%BEﬁéQ%i i{s
arr anged on sitel06 15 16}

according t mhereln sai d accounting nmeank is arranged on
a receiving S|de. 17. An apparat us accor di hg-+e—etatrnri6: =

wherein 20  sa %oaccwtaegb%ms dSAIANPSD WA o " MBS N9

and receiving sides
said accounting means is arranged on a transmitting

side.

5 31l. An apparatus according to claim 29, wherein

said accounting means is arranged on a receiving side.

32. An apparatus according to claim 29, wherein
said accounting means is arranged on both transmitting

10 and receiving sides.

33. An apparatus according to claim 28, wherein
said accounting means is arranged on a transmitting
side.

15
34. An apparatus according to claim 28, wherein

said accounting means is arranged on a receiving side.

35. An apparatus according to claim 28, wherein
20 said accounting means is arranged on both transmitting

and receiving sides.

36. An apparatus according to claim 28, further
comprising cipher means for performing at least one of
25 encipherment and digital signature for the information

to be transmitted.

THIS SHEET HAS BEEN
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:18. An apparatus according to claim 10, Turther F[iﬁswﬁgf:nhcr
means for perform na_aL-l—east one”“'“lﬂﬂ ulﬂ:"“'mut ment anc GEGHAGEME
S|gnature for the |nfornat|on t ed.

- TmSSheetHaqu;egR rrage t fansmi ssi'on appar atus forn 05 DEC 1997

10 :
proce55|ng encoded | mage i nformation, cCONpr I siNg:
(a) deS|gnat deS|gnat|ng 4075- resolutlon of |t Fre—trrage s
(b) accounting neans for perfofm ng accounting

i nformati on;

processing in correspondence with the resolution and a

37. An image transmission apparatus for
processing hierarchically encoded image information,
comprising:

(a) accounting means for performing accounting

5 processing in correspondence with a resolution of the
image information;

(b) charge storage means for storing a charge of
an image calculated by said accounting means; and

(c) paying means for paying the charge of the

10 image at predetermined time intervals.

38. An apparatus according to claim 37, wherein
sald accounting means is arranged on a transmitting
side.

15
39. An apparatus according to claim 37, wherein

said accounting means is arranged on a receiving side.

40. An apparatus according to claim 37, wherein
20 said accounting means is arranged on both transmitting

and receiving sides.

41. An apparatus according to claim 37, further
comprising cipher means for performing at least one of
25 encipherment and digital signature for the information

to be transmitted.

THIS SHEET HAS BEEN
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.volunme of the inmage information. 10 20. An ap
to claim19, further conprising paying nmeans for. p
the - i mage at predetermned tinme intervals.

appar at Ubis SecHas Beg Rbglacgd @i m 20, wherein 15  said acco

Nt |
arranged I ng si de. 22. An ﬁ;ﬁﬁéﬁswb?
accordln l wher ei n ~s&P8 accounting neans.Ls_aLLanged“nL
|

recei ving s 23. An apparatus accordin
wher ei n sald accounti ng neans is arranged on both
and receiving sides. 25 An a

Y

I'\ll

to claim 20,

iREGL nm"ﬂaﬁasaa:mf'

t rerrsnTtt Ty

yding to claim19,

wher ei n sai d &é@eﬂ-ﬁt—pﬁgcﬁrbans |thm tting

43.  Cancel

44, An iﬁage transmission system for processing
hierarchically encoded image information, comprising:
(a) accounting means for performing accounting
processing in correspondence with a resolution and a

volume of the image information;

(b) information volume measuring means for
measuring the information volume of the image
informat;on;

(c) charge storage means for storing a charge of
an image calculated by said accounting means; and

(d) a reception apparatus comprising paying means

for paying the charge of the image at predetermined

time intervals.
45, Cancel
46, Cancel

-47. _ Cancel

48. An image transmission system for transmitting

hierarchically encoded image information, comprising:

THIS SHEET HAS BEEN
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si de.

cl ai m 19Thi
transm’ttl
according

at | east. one of 10 enciphernent and digital signature f fful €

i nformati on

10

15

20

25

appar atus—accordi-ng—te—ctai m 19 M'HHH"HI"I'ULIMQBId acc TR 23. ;:'?-BT

. arranged on a rece|V|n si de

appar a u%E%ﬁbf aith

"a‘r d account | ng nmeans i s arranged{offrbotnh

ecei ving si des. 27. A (539
urther - &BBprising cipher %?grqgwforw ny

to be transmtted. | —

P et

(a) selection means for selecting a layer of an
image to be transmitted in correspondence with a
traffic of a transmission line for transmitting the
hierarchically encoded image information; and

(b) accounting processing means for performing
accounting processing of the image information to be
transmitted in correspondence with the layer selected

by said selection means.

49. A system according to claim 48, further
comprising paying means for paying the charge of the

image information at predetermined time intervals.

50. A system according to claim 48, wherein said
accounting processing means is arranged on a

transmitting side.

51. A system according to claim 48, wherein said
accounting processing means is arranged on a receiving

side.

52. A system according to claim 48, wherein said

~accounting processing means is arranged on both

transmitting and receiving sides.

53. A system according to claim 48, further

comprising cipher means for performing at least one of

g
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28. An | mage transm ssion app ess ng rehre ety
encoded i nage inf-ermation, m‘m “ ’mm‘!“m E%@i‘ﬁﬁm r% £
means for perforn1n %ﬁﬁgmt|ng in corregs ondence WTH A ;
resol uti orrmsshept | rrage i nflor mat i on: (®) gmw i
vol une neas ‘ r neasurlng an i nformation] v'I he i
| mage and - 110 (c) charge storage*neans~+vﬁ==J

storing a c arge of an i mage cal cul ated by said accounting neans.

Q® -

25 3 An apparatus according to claim 28, further
conprisin ayi ng neans for paying the charge of th
prggetern?ngd%PF%§WQHﬂﬁp$aP§% %lggtal 31gna%ure for the 1nforma%lo

to be transmitted.

54. An image transmission system for transmitting
5 image information, which is hierarchically encoded to
have different resolutions in units of layers, between
a transmission terminal and a reception terminal,
comprisihg:
a reception terminal comprising
10 (a) traffic checking means for checking a traffic
of a transmission line for transmitting the
hierarchically encoded image information, and
{b) resolution selection means for selecting a
resolution of an image to be transmitted in éccordance
15 with a checking result of said traffic checking means;
and
a transmission terminal comprising
(c) accounting processing means for performing
accounting processing of the image information to be
20 transmitted in correspondence with the resolution
selected by said resolution selection means, and
(d) charge storage means for storing a charge of

the image information.

25 55. A system according to claim 54, further
comprising paying means for paying the charge of the

image information at predetermined time intervals.
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31. Amapparatus accordlng to. cfF
means is qrmdmmwh@ ei vi ng si de. 32. An @appaB& DEC 1997

accordlng ereln sai d accounting neans ist arranged on
both trans ‘ nd recei vi rgldildes. 33. An ap
according t mhereln sai d accounting nmeans is arramgﬁdﬁan_

a transmtting S|de

56. A system according to claim 54, wherein said
accounting processing means is arranged on a

transmitting side.

5 57. A system according to claims 54, wherein said
accounting processing means is arranged on a receiving

side.

58. A system according to claim 54, wherein said
10 accounting processing means is arranged on both

transmitting and receiving sides.

59. A system according to claim 54, further
comprising cipher means for performing at least one of
15 encipherment and digital signature for the information

to be transmitted.

60. An image transmission system for processing

hierarchically encoded image information, comprising:
20 (a) traffic checking means for checking a traffic
of a transmission line;

(b) "resolution selection means for sélecting a
resolution of an image to be transmitted in accordance
with a checking result of said traffic checking means:;

25 (c) accounting procesSing means for performing

accounting processing of the image'information to be

"TF1S SHEET HAS BEEN
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.34. An apparatus according to clai m28 .\ ' said accounting
nmeans is arranged on a recei Vi ng SI I Ji " 5. An apparals %Tj
accor di ng t thiCdnddt Masditen NP ﬁée@' n meand i@ pPKOEMEME IS

m recel VI ng si des.

both transm
according to her conpri sing C|pher e

performng a 25  enci ph®tZent and digital
i nformation to be transmtted. _
- 107 - 37. An imge transm ssion apparatus f

| e, i nformation,
processing hiergrghicallys elr}lc%%erqresr{)%%dence with the resolution

ﬂﬁa}%ﬁﬂtre

selected by said resolution selection means; and
(d) charge storage means for storing a charge of

the image information.

61. A system according to claim 60, further
comprising paying means for paying the charge of the

image information at predetermined time intervals.

10 62. A system according to claim 60, wherein said
accounting processing means is arranged on a

transmitting side.

63. A system according to claim 60, wherein said
15 accounting processing means is arranged on a receiving

side.

64. A system according to claim 60, wherein said
accounting processing means is arranged on both

20 transmitting and receiving sides.

65. A system according to claims 60, further
comprising cipher means for performing at least one of
encipherment and digital signature for the information

25 to be transmitted.
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_corrprl si ng: (a) accounting neans for perfor

processpng_Ln_coLLesandgnce with a resolution of the.

i nformati on; : (b) charge storage neans for
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an agdi d accounting neans; and

means for arge of the 1 image at pred

intervals 38. An appar atus accordlng to
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39 An apparatus according to cI aim3
nmeans i s arranged oOre& reccwrwe]g SI de

sai d accountlng
An apparatus

ORI b

according to claim37, wherein s arranged on
both transmtting 67. Cancel
68. A communication apparatus in an image

transmission system for processing hieraréhicallf
encoded image information, comprising:

accounting processing means for performing
accounting processing on the basis of a resolution and
an information volume of an image in accordance with a

traffic of a transmission line for transmitting the

hierarchically encoded image information.

69. A commuﬁication method for transmitting

hierarchically encoded data to a reception terminal via
a network using a designated layer, comprising the step

of:
performing accounting processing in correspondence

with the designated layer.
0. Cancel
71. A communication apparatus comprising:
(a)

transmission means for transmitting

information including an image;

(b)

accounting means for charging a receiver of

the information an amount corresponding te a quality of

the image.

72. An apparatus according to claim 71, further
comprising reception means for receiving the
information, and wherein said reception means comprises

selection means for. selecting the quality of the image.
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‘ané recei ving sides. according to clai .
further ing ci pher nH I " ﬂmnmng at | Wwﬂm’ SHEET
ore Lip)
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43. Cancel “‘\Ll‘lﬂﬂ“ﬂ“ mage transm ssion systemfor pro @DECW
hi er ar chi cal ge i nf or nat i bk Tonpri si ng: ( ) account|
means for perform ng accounting processing in correspondenge™Wwith a
resol ution and a

ncel

73. An apparatus according to claim 72, wherein
said transmission ﬁeans comprises enciphering means for
enciphering the information, and séid reception means
comprises deciphering means for deciphering the |

5 enciphered information.

74. An apparatus according to claim 73, wherein
said transmission-means comprises enciphering means for
enciphering selection information of said selection

10 means, and said reception means comprises deciphering
means for deciphering the enciphered selection

information.

75. An apparatus according to claim 73, further
15 comprising measuring means for measuring a processing
time of said deciphering means, and wherein said
accounting means performs accounting processing in

correspondence with the time measured by said measuring

means.
20
76. An apparatus according to claim_72, wherein
said tranémiésion means comprises enciphering means for
enciphering selection information of said selection
means, and said reception means comprises deciphering
25 means for deciphering the enciphered selection

information.
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77. An apparatus according to claim 76, further
comprising measuring means for measuring a processing
time of said enciphering means, and wherein said
accounting means performs accounting processing in
correspondence with the time measured by said measuring

means.

78. An apparatus according to claim 76, further
comprising measuring means for measuring a processing
time of said deciphering means, and wherein said
accounting means performs accounting processing in
correspondence with the time measured by said measuring

means.

79. A communication system for communicating
image information via a network, comprising:

(a) designation means, arranged on a receiving
side of the image information, for designating an image
quality of the image information to be received; and

(b) accounting means, arranged on a transmitting
side, for tfansmitting the image informafiQn in
correspondence with the image quality designated on the
receiving side, and performing accounting processing in

accordance with the image quality.
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*109 - - (a) selection neans—fer—setecting a |gyer- T
+~Lnage to be transnitted in corr trafflﬁﬁpéﬁﬁéﬁghT SHEF
transmission line for transm tthﬂ'ﬂmimmu |m ar chi cal | y§ eficoded i mage
information; and 5 acoount | ng protessi ng neang qupQEtpﬁmBng
accounti ng processing of the |nage I nformation to be rgnsmtted in i
correspondence with the |ayer selected - by said sel ect | of—rrears: 10
49. A systemaccording to claim48; #@kther conpristng payi ng _nmeans
for paying the charge of the i mage information at predetermned tine

I nterval s. WHAT D A_system according to claim48, wherein said
15 account i e8NS i S arranged on a
1. An image transmission apparatus for processing
hierarchically encoded image information, comprising:
(a) designation means for designating a
5 resolution of the image information; and

(b) accounting means for performing accounting

processing in correspondence with the resolution.

2. An apparatus according to claim 1, further
10 comprising paying means for paying the charge of the

image at predetermined time interwvals.

3. An apparatus according to claim 2, wherein

said accounting means is arranged on a transmitting

15 side.

4. BAn apparatus according to claim 2, wherein

said accounting means is arranged on a receiving side.

20 5. An apparatus according to claimlz, wherein
 said accounting means is arranged on both transmitting

~and receiving sides.

6. An apparatus according to claim 1, wherein
25 said accounting means is arranged on a transmitting

side.



transmtting
~wherein said

side. 51. A syst ding to I BERHAREMENT SHEET
accounti ng W ﬂ Iwa”anged on a-receiving

20 si de. 52. A s cl ai m 48, | wipes @pC 99%8d
accounting processing neans is arr trangmtting and
receiving sides. 25 537 A systen1accord|ng to ¢l arm=4s;
further conprising cipher neans for performng at | egast one of
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enci phernment and di gi tal03i gnature for the i nformation

7. An apparatus éccording to claim 1, wherein

said accounting means is arranged on a receiving side.

8. An apparatus according to claim 1, wherein
said accounting means is arranged on both transmitting

and receiving sides.

9. An apparatus according to claim 1, further
comprising cipher means for performing at least one of
encipherment and digital signature for the information

to be transmitted.

10. An image t;ansmission apparatus for
processing hierarchically encoded image informétion,
comprising: |

(a) accounting means for performing accounting
processing in correspondence with a resolution of the
image information; and

(b) charge storage means for storihg a charge of

an image calculated by said accounting means.

11. An apparatus according to claim 10, further
compriéing paying means for paying the charge of the

image at predetermined time intervals.
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Jtransmtting 5 i mage i nformation r chi cal
have different resolutions in unit | “ ‘B‘l ﬂﬁe o

termnal and a reception termnal, sSI AQg:

termnal conprising 10 (a) trafflc checki ng nmeans|

traffic of a transmission line for transmtting the

hi erarchical |y encoded i mage i nfor nat 88, -and ( By~resotutton
sel ection neans for selectlng a resolutlon of an inage to be

transmtted in accqrdané@ with a ch len% resul,t gﬁ trafflc
checki ng neans; apparatus a5 S S oSy naV 11 si ng

(c) account i ng i peesslig ueans Lo ALY on » < ARERUAR, P OCESSI Ng

of the imge i St 7ot
side.

5 13. An apparatus according to claim 11, wherein

said accounting means is arranged on a receiving side.

14. An apparatus according to claim 11, wherein
said accounting means is arranged on both transmitting

10 and receiving sides.

15. An apparatus according to claim 10, wherein
said accounting means is arranged on a transmitting
side.

15
16. An apparatus according to claim 10, wherein

said accounting means is arranged on a receiving side.

17. An apparatus according to claim 10, wherein
20 said accounting means is arranged on both transmitting

and receiving sides.

18. An apparatus according to claim 10, further
comprising cipher means for performing at least one of
25 encipherment and digital signature for the information

to be transmitted.
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55. A
system according to claim54, furthet ™ s conprising payi ng |me2@sDEG1998

payi ng the charge of the I mage i nformation at predeterjmined tine
i nterval s. - 111 - _ 56. A
system according to claimb54, wherernl84id accounti ng lprocessing
nmeans is arranged on a transmtting side. 5 57. A system

according to clai m‘i954 V\,herel n
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age %ransm1831on apparatus for
processing hierarchically encoded image information,
comprising:
(a) designation means for designating a
resolution of the image information; and
(b) accounting means fof performing accounting
processing in correspondence with the resolution and a

volume of the image information.

20. AaAn apparétus according to claim 19, further
comprising paying means for paying the charge of the

image at predetermined time intervals.

21. An apparatus according to claim 20, wherein
said accounting means is arranged on a transmitting

side.

22. An apparatus according to claim 20, wherein

said accounting means is arranged on a receiving side.

23. An apparatus according to claim 20, wherein
said accounting means is arranged on both transmitting

and receiving sides.

24. An apparatus according to claim 19, wherein
said accounting means is arranged on a transmitting

side.
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., 58. A systemaccording to claim “1 mu“ ‘accolint i ng-
processi ng nmeans i s arranged on “““ tting and nc@g/ggg 1993
sides. _ 59. A system ccordknd‘t& cl*ai m 54, furf

conprising cipher nmeans for performng at | east one of 15 VnC|pnernent

e
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and digital signature for the inform ¢§ to be transfitted.
60. An image transni-ssion system fof % cessing hi erarchical ly

encoded i mage information, conprising: 20 (a) traffic checking

means for checki nlg%% trﬁff'rr?%ar eg%?%%{\%ﬂgérq:gs&f)&,ﬁ 1%, wherein (b)

resol ution sel ect nmeans esol ution of an image to
be transmitteg,{g Q&&Gﬁﬁ%gﬁﬁfmeans is arranged on a receiving side.

26. An apparatus according to claim 19, wherein
5 said accounting means is arranged on both transmitting

and receiving sides.

27. An apparatus according to claim 19, further
comprising cipher means for performing at least one of
10 encipherment and digital signature for the information

to be transmitted.

28. An image transhission apparatus for

processing hierarchically encoded image information,
15 comprising:

(a) accounting means for performing accounting
processing in corresppndence with a resolution of the
image information; |

(b) information volume measuring means for

20 measuring an information volume of the image
infdrmation; and

(c)'"charge storage means for storing a charge of

an image calculated by said accounting means.

25 29. An apparatus according to claim 28, further
comprising paying means for paying the charge of the

image at predetermined time intervals.



with a checking result of said

W
The T age i hf ormati on to be ‘mlllmlm\m\\\\l\lﬂ\Iira“"““t' g frdeessing of

REPLACEMENT SHEET |

-

transmtted in correspondence wt H t e Fesdl uiion sel ectled by said
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storing a charge of the |nage||%%ﬁnat|on. 5 8l A

system according to claim®60, further conpri sing payi ng nmeans for

payi ng the charge of the i mage information at predeterm ned tine

I nterval s.
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10 30. anb2ppafatys! 8ELBTEINE 28 E2athabd) 6QnepBenei N said

said accounting means is arranged on a transmitting

side.

31. An apparatus according to claim 29, wherein

said accounting means is arranged on a receiving side.

32. An apparatus according to claim 29, wherein
said accounting means is arranged on both transmitting

and receiving sides.

33. An apparatus according to claim 28, wherein
said accounting means is arranged on a transmitting

side.

34. An apparatus according to claim 28, wherein

said accounting means is arranged on a receiving side.

35. _An apparatus according to claim 28, wherein
said accounting means is arranged on both transmitting

and receiving sides.

36. An apparatus according to claim 28, further
comprising cipher means for performing at least one of
encipherment and digital signature for the information

to be transmitted.
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37. An image transmission apparatus for
processing hierérchiéally encoded imagé information,
comprising:

(a) accounting means for performing accounting
processing in correspondence with a resolution of the
image information:;

(b) charge storage means for storing a charge of
an image calculated by said accountin§ means; and

(c) paying means for paying the charge of the

image at predetermined time intervals.

38. An apparatus according to claim 37, wherein
said accounting means is arranged on a transmitting

side.

39. An apparatus according to claim 37, wherein

said accounting means is arranged on a receiving side.

40. An apparatus according to claim 37, wherein
said accounting means is arranged on both transmitting

and receiving sides.

41. An apparatus according to claim 37, further
comprising cipher means for performing at least one of
encipherment and digital signature for the information

to be transmitted.

processing neans is arranged on & receLVis 62"

A system according to claim60, wherein said § accounti g p QFBEELﬁgs
means i s arranged on both 20 trangmtting and receiving kideS.

65. A system according to clains 60, 7t Rer conpri sihgtecipher—neans.
for performng at |east one of enci pherment and digitfl signature

for the information 25 to be transmtted.
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I nformati on volunme of an inmage in accordance with a traffiq qf
transmission line for transmtting thd08hi~er archi cal | y encoded=i=rage——r—""

i nformati on. 69. A communi cation nethod for transm ttijng
hi erarchically encoded data to a reception termnal via a network using a
designated | ayer, conprising the step of: perform ng accounting

processing in corre$gondefemceli th the designated | ayer.

43. Cancel

44. An iﬁage transmission system for processing
hierarchically encoded image information, comprising:

(a) accounting meaﬁs for performing accounting
processing in correspondence with a resolution and a
volume of the image information:;

(b) information volume measuring means for
measuring tﬁe information volume of the image
informaﬁ;on;

(c) charge storage means for storing a charge of
an image calculated by said accounting means; and
| (d) a reception apparatus comprising paying means
for paying the cha:ge 6f the image at predetermined

time interwvals.
45, - Cancel
46. Cancel

47 . Cancel

48. An image transmission system for transmitting

hierarchically encoded image information, comprising:
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70. Cancel “71. A communi cation apparatts conprising: | REQLAGEMENTHSHEET
~transm ssion nmeans for transmtti lincl udi ng anp I-rage—
" (b) accounting means for chargi ngrmlluwmﬂuﬂﬂmhe i nf ormatli ¢n an aé’@%
corresponding to a quality of the'inh " *'72. An appdrdtug9 D

according to claim 71, further conpr|5|ng reception nmeans fdr {receiving
the information, and wherein said Tet®btTon neans conprises | selection

means for selectlng the quality of the inmage.
-114- 73. An apparatus according to claim72, mhereln

(a) selection means for selecting a layer of an
image to be transmitted in correspondence with a
traffic of a transmission line for transmitting the
hierarchically encoded image information; and
5 (b) accounting processing means for performing
accounting processing of the image information to be
transmitted in correspondence with the layer selected

by said selection means.

10 49. A system according to claim 48, further
comprising paying means for paying the charge of the

image information at predetermined time intervals.

50. A system according to claim 48, wherein said
15 accounting processing means is arranged on a

transmitting side.

51. A system according to claim 48, wherein said
accounting processing means is arranged on a receiving

20 side.

52. A system according to claim 48, wherein said
accounting processing means is arranged on both
transmitting and receiving sides.

25
53. A system according to claim 48, further

comprising cipher means for performing at least one of
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54. An image transmission system for transmitting
image information, which;is hiererchically encoded to
have different resolutions in units of layers, between
a transmission terminal and a reception terminal,
comprising: |

a reception terminal comprising

(a) traffic checking means for checking a traffic
of a transmission line for transmitting the
hiererchically enched image information, and

(b) resolution selection means for selecting a
resolution of an image to be transmitted in accordance
with a checking result of said traffic checking means;
and

a transmission terminal comprising

(c) accounting processing means for performing
accounting processing of the image information to be
transmitted in correspondence with the resolution
selected by said resolution selection means, and

(d) charge storage means for storing a charge of

the image information.

55. A system according to claim 54, further
comprising paying means for paying the charge of the

image information at predetermined time intervals.
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accounting processing means is arranged on a

transmitting side.

57. A system according to claims 54, wherein said
accounting processing means is arranged on a receiving

side.

58. A system according to claim 54, wherein said
accounting processing means is arranged on both

transmitting and receiving sides.

59. A system according to claim 54, further
comprising cipher means for performing at least one of
encipherment and digital signature for the information

to be transmitted.

60. An image transmission sYstem for processing
hierarchically encoded image information, comprising:

({a) traffic checking means fpr checking a traffic
of a transmission line:;

{b) resolution selection means for sélecting a
resolution of an image to be transmitted in accordance
With a checking result of said traffic checking means:;

(c) accounting processing méans for performing

accounting processing of the image information to be
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. . to n 76, furthe CONpr i |SiHEPLAGEAENT SHEET
.means for neasuring a processing a‘mlwemmm“j‘uﬂﬂlh deci pherj ng—rears—atre—
wherein said _ accounting nedudiE AR vunting pr Ssi ng |8199
correspondence with the time measur’ed ‘by "sal'd neasuring n8SnBEC 1998 5
79. A communi cation systen1for-conqugiga[ing_ | mage i rmation via a
net wor k, conpri sing: . (a) & i gnation neans, arranged on a
receiving . - side of the imge information, for designati

quality of the inmage information to be received; and 20 ': (b)

account i N MegpgncltA04°0n OofrbBURELALE Wi th the SbdStulfbn!ranshi tting

the inmage information i respondence wt e Image quality

desi gnated ongbigcted by 584 ¥é§81§£9ﬁn 287k DL SR ik A AC&RENt | Ng
processing in accordance wth the 1mage quality.
(d) charge storage means for storing a charge of

the image information.

61. A system according to claim 60, further
comprising paying means for paying the charge of the

image information at predetermined time intervals.

10 62. A system according to claim 60, wherein said
accounting processing means is arranged on a

transmitting side.

63. A system according to claim 60, wherein said
15 accounting processing means is arranged on a receiving

side.

64. A system according to claim 60, wherein said
accounting processing means is arranged on both

20 transmitting and.reéeiving sides.

65. A system according to claims 60, further
comprising cipher means for performing at least one of
encipherment and digital signature for the information

25 to be transmitted.
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67. Cancel

68. A communication apparatus in an image
transmission system for processing hierarchically
encoded image information, comprising:

accountihg processing means for performing
accounting processing on the basis of a resolution and

an information volume of an image in accordance with a

traffic of a transmission line for transmitting the

hierarchically encoded image information.

69. A commuﬁication method for transmitting
hierarchically encoded data to a reception terminal via
a2 network using a designated layer, comprising the step
of:

performing accounting processing in correspondence

with the designated layer.
70. Cancel

71. A communication apparatus comprising:

(a) transmission means for transmitting
information including an image;

(b) accounting means for charging a receiver of

the information an amount corresponding te a quality of

the image.

72. An apparatus according to claim 71, further
comprising reception means for receiving the
information, and wherein said reception means comprises

selection means for selecting the quality of the image.
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73. An apparatus.according to claim 72, wherein
said trénsmiésion means comprises enciphering means for
enciphering the info:matioh, and said reception means
comprises déciphering means for deciphering the

enciphered information.

74. An apparatus according to claim 73, wherein
said transmission means comprises enciphering means for
enciphering selection information of said selection
means, and said reception means comprises deciphering
means for deciphering the enciphered selection

information.

75. An apparatus according to claim 73, further
comprising measuring means for measuring a processing
time of said deciphering means, and wherein said
accounting means performs accounting processing in
correspondence with the time measured by said measuring

means.

76. An apparatus according to claim 72, wherein
said tranémiésion means comprises enciphefing means for
enciphering selection information df said selection
means, and said reception means comprises deciphering
means for deciphering the enciphered selection

information.
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77. An apparatus according to claim 76, further
comprising measuring means for measuring a processing
time of said enciphering means, and wherein said
accounting means performs accounting Qrocessing in
correspondence With the time measured by said measuring

means.

78. An apparatus according to claim 76, further
comprising measuring means for measuring a processing
time of said deciphering means, and wherein said
accounting means performs accounting processing in
correspondence with the time measured by said measuring

neans.

79. . A communication system for communicating
image information via a network, comprising:

(a) designation means, arranged on a receiving
side of the image information, for designating an image
quality of the image information to be received; and

(b) aécounting means, arranged on a transmitting
side, for tfansmitting the image informafion in
correspondence with the image quality designated on the
receiving.side, and performing accounting processing in

accordance with the image quality.
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80. A communication method comprising:
(a) a transmission step of transmitting information
including an image;

(b) an accounting step of charging a receiver of the
information an amount corresponding to a quality of the
image.

8l. a storage medium for storing a program thereon so
that a computer can read out the stored program from said
storage medium to execute processes based on the read-out
program, wherein said program comprising:

(a) a transmission step of transmitting information
including an image;

(b) an accounting step of charging a receiver of the
information an amount corresponding to a quality of the
image.
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Image Transmission Apparatus, Image Transmission
System, and Communication Apparatus

ABSTRACT OF THE DISCLOSURE

An image.transmission apparatus for processing
hierarchically encoded image information includes an
accounting unit for_ perfqrming accounting processing in
correspondence with the r.esolution of the image |

information.

Figure 1



