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5  BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to providing
information in a multimedia network system for
transmitting info;mation such as dynamic image data,
10 still image data, audio data, computer data, and the
.like, and an image transmission apparatus, an image
transmission system, and a communication apparatus used
therefor.

Related Background Art

15 In recent years, so-called informatiop service
industries are growing along with the use of optical
fiber networks in trunk communication nétworks, spread
of cable television systems, practical use of satellite
communications, spread of local area networké, and the

20 like.

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

25 information. In such information service industries,

it is important to appropriately charge or ask an

account for the provided information.
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transmtting informati on such as dynam c i mage data, 10 still image

data, audio data, conputer data, and the i ke, and an i nmage
transm ssi on apparatus, an inmage transm ssion system and a

communi cati on appar at us used t heref or. Rel at ed Background Art
15 In recent years, so-calledinformation service I ndustries
are grow ng along with the use of optical fi ber networks in trunk
comuni cati on networks, spread of cable television systens, practical
use of satellite comuni cati ons, spread of |ocal area networks, and
the 20 like. The |nfornat|on service industries provide

vari ous ki nd&oweviest, ottt convestagnaheinfovaatiani sasyice

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 whiéh

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

According to another embodiment of the present

25 invention, an image transmission apparatus which
processes hierarchically encoded image information,
comprises accounting means for performing accounting U
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communi cati on networ ks, and charge users in correspondence with the
contents and volune of 25 information. |In such information service

i ndustri es, it is inportant to appropriately charge or ask an
account for the provided information.

- 2- However, the convent3 enal information service
I ndustries use a nonth-to-nonth accounting system I ndependent |y of
the use frequency as in the cable
processing in correspondence with a resolution of the
image information, and charge storage means for storing
a charge of the image information calculated by the
accounting means.

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

10 information.

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

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

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

According to still another embodiment, an image

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

for performing accounting processing in correspondence _
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tel evision systemor the satellite broadcast system or 5 an accounting
system for counting only the use frequency (or use tine)

i ndependent|ly of the kind or quality of information. SUMVARY
OF THE I NVENTION 10 An object of the present invention is that a
traffic state of a network is deyected, and a setting of a traffic
format and an accounting are perforned based on the detection of the
traffic state. According to an enbodi nent of the Present invention,

a communi cation apparatus for, receiving data via a network, conpri ses
detection neans for detecting a traffic state of t.he networKk,

desi gnati on REans & desddsitdod i0f) the imadd dAnPrd@tdon,olcimirgef the data in
accordance with a detection result of said detection nmeans, accounting
nmeans f ateamgeuneang ifornciodayg @ whdrgeaiat thhensmags on f or mat

desi gnated by said designation nmeans, and storage neans for storing an
accumul at ed dmfigrmadiiochsedeul@teshdly (e accounting means, and

payment means for paying the charge of the image
5 information at predetermined time interwvals.
According to still énother embodiment, the
accounting means is arranged at the transmitter side.
According to still another embodiment, the
accounting means is arranged at the receiver side.

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

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

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

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

According to still another embodiment, the
25 apparatus comprises cipher means for performing at

least one of encipherment or digital signature of the

information to.be transmitted. — -
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According to an embodiment of the present
invention, an image transmission system which processes
hierarchically'encoded image information, comprises a
transmission apparatus, which comprises accounting
means for performing accounting processing in
correspondence with a resolution and a volume of the
image information, information volume measuring means
for measuring the volume of the image information, and
charge storage means for storing the charge of the
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
designation means designates the transmission format to
a transmission terminal via the network.

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

encoding.
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15 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a functiona

bl ock di agram showi ng an accounting unit according to the first
enbodi nent of the present invention; Fig. 2 is a block
di agram showi ng t he arrangenent 20 of an accounting processing unit in
the accounting unit of the firsg enbodinent;

Since the above-mentioned embodiment has the above
technical means, charges of images can 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, chafges of images can be calculated in
units of resolutions, and can also be determined in
consideration of the information volume.

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

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

It is the third object of the present invention to

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

According to an embodiment of the present

25 invention, an image transmission system for
transmitting hierarchically encoded image information,
comprises selection means for selecting a layer of an . . ..
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Fig. 3 shows a charge table used by the accounting unit of the first

enbodi nent ; Fig. 4 is a block diagram show ng the arrangenent
25 of an accounting processing unit in an accounting unit

according to the second enbodi nent of the present i nvention

-4- Fig. 5 is a block di agram showi ng anot her

arrangenent of the accounting processing unit in the

image to be transmitted in correspondence with a
traffic of a transmission line for transmitting the
hierarchically encoded image information, and
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
transmitted in correspondence with the resolution
selected by the resolution selection means, and charge
storage means for storing a charge of the image

25 information.

According to still another embodiment, an image

transmission system which processes hierarchicallw
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accounting unit of the second enbodi nent; Figs. 6A and 6B show
accunul ated charge tables 5 used by an accounting unit according to the

third enbodi ment of the present invention; Figs. 7A and 7B
are bl ock diagrans show ng the arrangenments of accounting processing
units in accounting units of th% third enbodi nent; 10 Fig. 8
is a block di agram showi ng the overall arrangenent of an i nmage
transm ssi on system accordi ng to the fourth enbodi mrent of the present
i nventi on; Fig. 9 is a chart show ng the operation sequence

of the image transm ssion systemof the fourth 15  enbodinent;

Fig. 10 is a Bhagked' 2H588" SHEULRILIOR, C¥EhBtises traffic checking
means for checking 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 another embodiment, an image

transmission system which processes hierarchically

15 encoded image information, comprises traffic checking
means for checking a traffic of.a transmission line for
transmitting the hierarchically encoded image
information, resolution selection means for selecting a
resolution of an image to be transmitted in

20 correspondence with the checking result of the traffic
checking means, information volume measuring means for
measuring-an information volume of the transmitted
image, accounting processing means for performing
accounting processing in correspondence with the

25 resolution selected by the resolution and the

information volume of the image information to be
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arrangenment of an image transm ssion system accordi ng to the fifth
enbodi nent of the present invention; Fig. 11 is a chart show ng
t he operation sequence 20 of the imge transm ssion systemof the fifth
enbodi nent ; Fig. 12 is a bl ock diagram showi ng the overal
arrangenent of an image transm ssion iyqjen1according to the sixth
enbodi nent of the present -i nvention;

transmitted, and charge storage means for storing a
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 correspondence
with the set resolution.

Furthermore, paying attention to the facts that
image information includes various image qualities,

10 appropriate accounting processing cannot be attained by
a single accounting system, and a technique for
changing the accounting system in correspondence with
the guality 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 excessi;e 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.
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Fig. 13 is a chart show ng the operation sequence of the imge

transm ssion system of the sixth enbodi nent ; Fig. 14 is a
bl ock di agram showi ng the entire 5 network according to the seventh
enbodi ment of the present invention; Fig. 15 is a chart
for explaining the accounting _sgguence in the systemof the seventh
enbodi nment ; Fig. 16 is a diagram show ng an exanple of the 10
concept of a nmultimedia network systemto which the pr esent

i nvention is applied; Fig. 17 is a chart for explaining the
accounti ng sequence in a systemaccording to the eighth enbodi nent

of the present inveRtij@n; therefore, an object of the present
invention to provide a communication apparatus and a
communication system, which can perform accounting
processing in correspondence with the quality of an
5 image to be provided to a user.

According to an embodiment of the present
invention, an apparatus comprises transmission means
for transmitting information including an image,.and
accounting means for charging a receiver of the

10 information an amount for the quality of the image.

According to another embodiment of the present
invention, a communication system which communicates
image information via a network, compfises a receiver
of the image information, which comprises designation

15 means foé‘dééignating an image quality of image
ihformation to be received, and a transmitter, which
comprises accounting means for transmitting image
information corresponding to the image quality
designated by the receiver side, and performing

20 accounting processing in correspondence with the
designated image quality.

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

25 Also, the user can select the quality of an image

to be received by himself or herself.
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15 Fig. 18 shows the general format of hierarchically encoded

dat a; Fig. 19 is a functional block diagram show ng an
accounting unit according to the first enbodi nent of t he present

i nvention; 20 Fig. 20 shows an exanple of a charge table used by

t he accounting unit of the first enbodilnent; Fig. 21 is a block
di agram showi ng the detail ed arrangenent of the accounting unit of
the first - enbodi nent; 25 Fig. 22 is a functional block

di agram showi ng an accounting unit according to the second

enmbodi nent of the present invention;

In addition, information for selecting an image to
be transmitted and its quality is ciphered, and is
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;
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- 6- Fig. 23 is a block diagram showi ng the detail ed
arrangenent of the accounting unit of the second enbodi nment ;

Figs. 24A and 24B show exanpl es of accunulated 5 charge tabl es used by
an accounting unit according to the third enbodi ment of the present
i nvention; Fig. 25 is a Dblpgk.diagram show ng the arrangenent
of principal part of an image transm ssion system according to the
fourth enbodi ment of the present

Fig. 5 is a block diagram showing another
arrangement of the accounting processing unit in the
accounting unit of the second embodiment;

Figs. 6A and 6B show accumulated charge 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 fouxth

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 thé_operation sequence

20 of the image transmission system of the fifth
embodiment;

Fig. 12 is a block diagram showing the overall
arrangement of an image transmission system according

to the sixth embodiment of the present invention;
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Fig. 27 is a block diagram show ng t he arrangenent
of an image transm ssion system 15

i nventi on;

the image transm ssion system of the fourth enbodi nent;

Fig. 26 is a chart for explaining the operation

of principal part
according to the fifth enbodi nent of

t he present I nvention; - 13 Fig. 28 is a chart for explaining

t he operation of
enbodi nent ;

20

the sixth enbodi ment of the present I nvention
is a chart for explBigi N8 tie aphant ghafing the operation sequence

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;

the image transm ssion systemof the fifth
Fig. 29 is a block diagram show ng the arrangenent
of principal part of an inmage transm ssion system according to

Fig. 30

Fig. 15 is a chart for explaining the accounting

sequence in the system of the seventh embodiment;

Fig. 16 is a diagram showing an example of the

10 concept of a multimedia network system to which the

present invention is applied;

Fig. 17 is a chart for explaining the accounting

sequence in a system according to the eighth embodiment

of the present invention;

15 Fig. 18 shows the general format of hierarchically

encoded data;

Fig. 19 is a functional block diagram showing an

accounting unit according to the first embodiment of

the present invention;

20 Fig. 20 shows an example of a charge table used by

the accounting unit of the first embodiment;

Fig.'21 is a block diagram showing the detailed

arrangement of the accounting unit of the first

embodiment;

25 _ Fig. 22 is a functional block diagram showing an

accounting unit according to the second embodiment of

the present invention;
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the image transm ssion system of the sixth enbodi nent; 25 Fig. 31

I's a bl ock diagram showi ng the first enbodi nent of the present

i nventi on; Fig. 32 is a view showi ng the format of
an accounting data base shown in Fig. 31; Fig. 33 is a
view showi ng the storage format of ani4 - accunul ated anount storage
device shown in Fig. 31; 5 Fig. 34 is a diagram show ng the

arrangenent of

Fig. 23 is a block diagram showing the detailed
arrangement of the accounting unit of the second
embodiment;

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 system of the fourth embodiment:;

Fig. 27 is a block diagram showing the arrangement
of principal part of an image transmission system

15 according to the fifth embodiment of the present
invention;

Fig. 28 is a chart for explaining the operation of
the image transmission system of the fifth embodiment:;

Fig. 29 is a block diagram showing the arrangement

20 of principal part of an image transmission system
according to the sixth embodiment of the present
invention';

Fig. 30 is a chart for explaining the operation of
the image transmission system of the sixth embodiment;

25 Fig. 31 is a block diagram showing the first

embodiment of the present invention:
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t he accounting device shown in Fig. 31; Fig. 35 is a block

di agram showi ng t he second enbodi nent of the present invention; and
Fig. 36 is a sequence chart showi ng the operation 10 of the system

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The preferred
enbodi nents of an inmage transm ssion 15 - system according to the present
i nvention will be 15 descri bed below with reference to the acconpanyi ng
dr awi ngs. In the enbodi nents to be described hereinafter,

the present invention is applied to an accounting unit whi ch can

charge a user for an |nage I n correspondence
Fig. is a view showing the format of an

accounting data base shown in Fig. 31;

Fig. 33 is a view showing 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.
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200 with the resolution (layer) to cope with hierarchical encodi ng

I n an imge transm ssion systemthat transmts hierarchically
encoded image information via a transm ssion |ine. In
particular, the first enbodinment will explain 25 an accounting unit

used in a charge systemthat sets - i1 -uniformcharges in units of |ayers
(resol utions) of I Af or mat i on.

The second embodiment will explain an accounting
unit used in a charge 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 wherein
the image receiver side has one of the accounting units
described in the first to third embodiments.

The sixth embodiment will explain a case wherein

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

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

25 equipments connected tc a wide area network.
The ninth embodiment will explain a case wherein a

cipher unit is combined with one of the accounting _
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The second enbodi nent will explain an accounting unit used in a

charge systemthat takes into consideration the information volune as
wel | as the | ayers (resolutions) of information. 5 The third
enbodi ment wi Il explain an accounting unit used when accounts are
settled at predeterm ned time_iphervals in the first and second
enbodi nent s. The fourth enbodinent will explain a case wherein
the i mage provi der side has one of the accounting units 10 described in
the first to third enbodi nments. The fifth enbodi nent will

expl ain a case wherein t he i mage receiver side has one of the
accounting unuhits desce#ebedi brdthe fberthrsd é&odghbhrembodiuementso

The sixth enbodiment will explain a case wherein

as to protect information from being tapped or altered,
and to perform fair accounting processing.

The first embodiment of an image transmission

5 system according to the present invention will be
described below with refereﬁce 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 resclutions 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
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15 both the image provider and receiver sides have correspondi ng
ones of the accounting units described in the first to third

enbodi nment s. The seventh enbodi ment will explain a case wherein
the accounting units described in the first to sixth 20 enbodinments are
applied to communi cati ons between equi pnents connected to a | ocal
area networKk. The elghth e%%odlnent wll explain a case wherein
the accounting units described in the first to sixth enbodi ments are
applied to comuni cati ons between 25 equi pnents connected to a wi de area
net wor k. The ninth enbodiment will explain a case wherein a

cipher unit ig,¢opdi s MMfd Ui PimddiBeHCUHY idHetailed image
with a large number of pixels using full information
may be printed.
Fig. 18 shows the general format of hierarchically
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" includes a
bit pattern indicating the beginning of frame n, and a
20 field “frame n" includes information of layer n as
difference information that enlarges an image of layer
n-1 or increases its resolution.
As a typical encoding method, a JPEG hierarchical
encoding method is used. As for the JPEG, please refer
25 to ISO/IEC 10918-1, 10918 or ITU-T TTBl, T.83. Such

encoding techniques are popularly used in a multimedia

network.
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-9- units described in the fourth to eighth enbodi nents so

as to protect information from being tapped or altered, and to
perform fair accounting processing. The first enbodi ment of an
| mage transm ssion 5 system according to the present invention will be
described below with reference to thgqcconpanying dr awi ngs.

In this enbodi nent, the present invention is applied to realize an

accounting unit used in a charge

Fig. 1 is a functional block diagram showing the
arrangement of an accounting unit of this embodiment.
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 information and
use information to be referred to by the accounting
processing unit 101l. The image transmission system 110
of this émbodiment 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_chaige
11 when it is provided at resoclution 1, incur§ 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 .
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10 systemthat sets charges in correspondence with the respective
resol utions (layers) in units of images to cope with hierarchical
encodi ng in an inage transm ssion systemfor transmtting

hi erarchical ly encoded image information via a transmssion line. 15
First, hierarchical encoding will be pgiefly descri bed bel ow.

Hi erarchi cal encoding is khown as an encodi ng net hod whi ch can
efficiently cope with inmge processi ng apparatuses with different
resol uti ons upon encoding image information, and is suitable for 20
retrieving desired i nages from an i nage data base. In the
fol | ow ng deseerpinab, uSedcpyiCtie | UBEE) t B8duests a pooghdgrrepresents the

overall image is encoded, and subsequent |y, difference information
used for enl atgangmit 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 imagé transmission
system or receiving a message from the image
transmission system.

In the second operation step, the accounting

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

In the third operation step, the accounting

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

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

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

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

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

201, and stores a program.
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the reduced image in turn is encoded. 25 As a result, scal able

encodi ng using different resolutions can be realized to sone extent.
For exanple, a reduced image with a small nunber of pixels

-10- may be displayed on a nonitor, and a detail ed i nmage

with a | arge nunber of pixels using fui information may be printed.

Fig. 18 shows the general format of hierarchically

The ROM 204 stores a program to be executed by the
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 embodiment of the present invention
will be described below with reference to the
accompanying drawings.
| In this embodiment, the present invention is
applied to realize an accounting unit for a charge

15 system that sets charges per unit information volume in
correspondence with the respective resoclutions (layers)
in units of images to cope with hierarchical encoding,
and obtains the charge on the basis of the unit charge
and the information volume of a transmitted image in an

20 image transmission system for transmitting
hierarchically encoded image information via a
transmission line.

Note that the arrangement of the accounting
processing unit of this embodiment is the same as that'

25 'shown in Fig. 1.

An operation of the accounting unit of this

embodiment for performing accounting processing in a
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5 encoded data. Referring to Fig. 18, a field "head of I mag

ell
I ncl udes a header indicating the beginning of a pi ece of i nage
information as a whole. A field "header of frame 1" includes a bit

pattern indicating the

I ncludes 10 information of layer. L,0btained by encoding an inmage
obt ai ned by reducing an original inage to the small est si ze.
A field "header of frame 2" includes a bit pattern i ndicating the

begi nning of frane 1, and a field "frame 1"

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

| ayer 2 as difference

or

10

15

20

25

I nformati on that enlarges an image of |ayer

1

I NattensRs ditstaresat iseits charges per Sniit dmfprmatiiios d " header
of frame n"

i ncl udes a
volume (unit charges) in correspondence with the

respective resolutions, and calculates the charge by
multiplying the unit charge with the information volume
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
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.

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

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
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.
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bit pattern indicating the beginning of frame n, and a 20 field "frane

n" includes information of |ayer n as difference information that

enl arges an i mage of | ayer n-1 or increases its resolution.

As a typical encoding nethod, a JPEG hierarchical encodi ng nmethod is
used. As for the JPEG please refer. g . to ISOIEC 10918-1, 10918 or

I TUT T.81, T.83. Such - encodi ng techni ques are popularly used in a
mul ti nedi a net wor K. -11-

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

5 In the sixth operation step, the accounting
processing unit notifies the image transmission system
of the charge calculated in the fifth operation step.
In this case, the operations in the fifth and sixth
operation steps may be performed at an arbitrary timing

10 during image transmission in place.of the
above-mentioned operations. Also, when an arrangement
shown in Fig. 4 is to be adopted, a charge system other
than the above system that calculates the charge by
simply multiplying the unit charge with the information

15 volume may be used.

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

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

The i/O interfaée 502 is used for exchanging
information with a communication partner in the image
transmission system of this embodiment, and

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

The RAM 503 is used as a temporary memory of the

CPU 501, and stores a program. — - _
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Fig. 1 is a functional block diagramshow ng the arrangenment of an

accounting unit of this enbodi nent. Referring to Fig. 1, an imge
transm ssion system 110 of this enbodi nent conprises an accounting
unit 100, 5 which includes an accounting processing unit 101 which
fetches an image transm ssion request 2 -a user transm tted/received
In the image transm ssion system and acqui res accounting information
froma storage unit 102 or notifies the storage unit 102 of such 10
i nformati on. The storage unit 102 stores charge information and

use information to be referred to by the accountin%) proce55|ng uni t
101. The image trarhe RIHOQYsseoFas @ program to be executed by th

CPU 501. When a program is loaded from a device
outside the accounting unit or the RAM 503 stores a
program, the ROM 504 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 wvia the I/0
interface 502, and the volume of image information
transmitted in the image transmission system is
20 measured by the measuring instrument 506.

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

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

may have an arrangement shown in Fig. 5. An I1/0
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of this enbodinent is constituted by a network, and 15 term nals such as

conputers, receivers, printers, nonitors, and the |ike, which are
connected to the - network via lines or by radio. Fig. 3
shows an exanple of a charge table stored in the storage unit 102.
In the charge table shown in 20 Eigs 3, for exanple, information Info 1
I ncurs charge 11 when it is provided at resolution 1, incurs charge
12 when it is provided at resolution 2,.... An operation for
perform ng accounting processing in a charge systemthat sets

charges in units of 25 resolutions by the accounting unit of this
enbodi nent intenfiakcke FOldskhownbed Bébows fetthesfahl tmagg degeespti on,
a case will be exenplified wherein a user (or a
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 I/O0 interface
10 701 and the information volume measured by a measuring
instrument 703, and outputs the value (product) as the
charge to the I/Oninterface 701.
The meaéuring instrument 703 measures the volume
of image information transmitted/received in the image
15 transmission system, and comprises, e.g., a counter,
timer, or the like.
.In the arrangement shown in Fig. 5, for example, a
charge calculation is performed by the multiplier 702,
and the fetching operation of the message corresponding
20 to a user's image request and charge notification are
made via the I/0 interface 701.
The ﬁolume of image information transmitted in the
image transmission system is measured by the measuring
instrument 703. Note that the arrangement shown in

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

the information volume is calculated as a charge.
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- 12- term nal used by the 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 Info 1 at resolution 3 by nonitoring
messages transmtted/received in the pgage transm ssion system or
recei ving a nessage fromthe inage transm ssion system

The arrangement that realizes the accounting
processing unit of this embodiment is not limited to
those described above. For example, the multiplier 702
in Fig. 5 may be replaced by an arbitrary combination

5 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

10 drawings.

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

15  described above.

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

Figs. 6A and 6B show examples of accumulated

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

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

vet,....
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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 imge 15 _ 55agsnission system Fi g.
2 is a block diagram show ng the arrangenent of the accounting
processing unit. Referring to Fig. 2, a CPU 201 processes input data
froman I/0O i nterface 202 and generates commands to an external 20
apparatus in accordance with a programstored in a ROM 204 or a RAM
203. Thadd,Ofict ixfaaplel0Z1lgs ¥Beehbak anchasginifated

amount table used when the accounting unit is arranged
in a terminal of the user side, 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. S R
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information with the i nage 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

- 13- The ROM 204 stores a programto be executed by the
CPU 201. When a programis | oaded fromga_device out si de the
accounting unit or the RAM 203 stores a program the ROM 204 may be
om tted.

10

15

20

25

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

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
processing unit notifies the image transmission system
of the charge.

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

In the ninth operation step, the accounting
processing unit updates the accumulated charge for User
L (or provider A) recorded on the accumulated charge
table (Fig. 6A or 6B) with the accumulated charge
calculated in the eighth operation step. In the

above-mentioned operation example, the charge is

201, and stores a program
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5 The CPU 201 to the ROM 204 exchange data via a bus 205.
Note that the storage unit 102 can be realized by using a storage
devi ce such as a magnetic storage devi ce, an optical storage device,
a sem conduct or el ement, or the like. 10 The second
enbodi ment of the present invention. o9 . Wl be described below wth
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 nformation volune in correspondence with the respective resol utions
(layers) detefmiineisbased nagethé orésprutidh &f caar thagal tenosdi ng,
and obtains the charge on the basis of the unit charge
provided and the information volume.
Note that this embodiment also includes the
following cases. That is, by changing the charge
5 table, a fixed charge in units of images is read out in
place of the unit charge in the second operation step,
the third and fifth operation steps are skipped, and
the sum of the 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 accounting processing unit of this embodiment
may adopt an arrangement shown in Fig. 7A or 7B.
Referring to Fig. 7A, an 1/0 interface 1101 is used for

25 fetching an image request signal transmitted/received

in the image transmission system of this embodiment,
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and the information volune of a transmtted inmage in an 20 I mage

transm ssion systemfor transmtting hi erarchically encoded i nage
information via a transm ssion |ine. Note that the
arrangenent of the accounting processing unit of this enbodinent is
the same as that 25 shown in Fig.3Q.- An operation of the
accounting unit of this ) enbodi nent for perform ng accounting
processing in a -14-

and reading out a charge from a charge table (e.g.,
Fig. 3) by accessing the storage unit.

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

out the accumulated charge stored in the storage unit

5 or 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 systém
of this embodiment, reading out a unit charge from a
charge table (e.g., Fig. 3) by accessing the storage
unit, and inputting the readout charge to a multiplier

20 1112.

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

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

by the adder 1113 to the image transmission system.
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charge systemthat sets charges per unit information vol une (unit

charges) in correspondence with the respective resol utions, and

cal cul ates the charge by mul tiplying the unit charge with the

i nformati on volunme 5 of atransmtted image will be expl ai ned bel ow.
In the foll owi ng descri ption, a; fase will be exenplified

wherein a user (a termnal-used by the user) requests a provider to
transmt inage Info 1 at resolution 3. In the first operation
step, the accounting 10 processing unit of this enbodi nent fetches

I nformation that requests to transmt inmage Info 1 at resolution 3

by nonitoring messagesnhiafsiistefi{£ceiVEshdfes hehe product of the
unit charge of an image input from the I/O interface
1111 and the information volume measured by a measuring
instrument 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/O interface 111l
and the charge supplied from the multiplier 1112 as a
new accumulated charge, and outputs it to the I/O

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 1I/0

20 interface 1l1lll.

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

25 information volume is not taken into consideration, and

the arrangement shown in Fig. 7B is used when the
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| 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 inmage Info 1 at resolution
3 fromthe charge table (Fig. 3) stored in the storage unit. 20

In the third operation step, the accéﬁhr1ng processi ng unit neasures
the information vol une of i mage Info 1 which is being transmtted.
In the fourth operation step, upon conpletion of transm ssi on of

I mage Info 1, the accounting processing 25 unit detects the end of

' mage Info 1 woigletSoPetd unit chd'Hld (Bl LhiSladidy Jdiemeame et hod

as in the
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 various
modifications may be made. For example, in Fig. 7A or
7B, the multipiier 1112 and the adder 1113 may be
replaced by an arbitrary combination of a multiplier,
divider, adder, subtracter, and the like, and the

10 accounting processing unit as a whole may be
constituted as a single device.

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

15 drawings.

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

Referring to Fig. 8, a transmission terminal

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

An accounting unit 1202 is equivalent to one of

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

the user side comprises a computer such as a personal e e
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first operation step. Subsequently, in the fifth

operation step, the accounting processing unit cal cul ates the charge
on the basis of unit charge 13 and the neasured information

volune. 5 In the sixth operation step, the accounting

processing unit notifies the inmage Lrggsgission system of the charge

calculated in the fifth operation step.

computer, a workstation, or the like, or an image
receiver.
The operation of this embodiment will be described
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 unit
of the second embodiment is used.
10 In the first operation step [S1l], 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 [S2], the accounting
20 unit 1202 reads out, from a charge table (Fig. 3), unit
charge 13 incurred when image Info 1 is provided at
resolutioh 3.
In the third operation step [S3], the transmission
terminal device 1201 transmits hierarchically encoded
25 image data Info 1 at resolution 3 to User L via the

transmission line. At the same time, the accounting
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In this case, the operations in the fifth and sixth operation steps
may be perfornmed at an arbitrary timng 10 during inmage transm ssion in

pl ace of the above-nenti oned operations. Al so, when an arrangenent
shown in Fig. 4 is to be adopted, a charge system ot her t han t he
above systemthat calculates the chargg hy simply multiplying the
unit charge with the information 15 vol unme may be used. Fig.
4 shows an exanpl e of the detailed arrangenent of the accounting
processing unit of this enbodi ment. A CPU 501 in Fig. 4 processes

I nput dat a froman I/Ointerface 502 and generates comuands to an

20 ° external wpparkdos measooss die e nfdrmatipirogrclionsd efednfo 1, in a ROM
504 or a RAM 503. '
which is being transmitted.
In the fourth operation step [S4], the accounting
unit 1202 monitors Info 1 which is being transmitted.

5 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

10 calculates the charge for User L on the basis of the
information amount of Info 1 provided to User L and
unit charge 13.
In the fifth opgration step [S5], the accounting
unit 1202 outputs the charge information calculated in
15 the fourth operation step [S4] to the transmission
terminal device 1201. The transmission terminal device
1201 notifies User L of the charge via the transmission
line.
In the sixth operation step [S6], the charge is
20 paid.
Note that fhis embodiment also includes the
following.cases.
More specifically, in the first operation step
[S1], upon requesting an image, the user may designate
25 a terminal device (or an image processing apparatus) as
a destination of the image, and provider A may transmit

image information to the designated destination. _
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The /O interface 502 is used for exchanging Information with a
communi cation partner in the inmage transm ssion systemof this

enbodi ment, and 25 i nputting/outputting data to/fromthe storage unit.
The RAM 503 is used as a tenporary nenory of the CPU 501, and stores
a program - 35 - - 16- The ROM
504 stores a programto be executed by the CPU 501. When a programis
| oaded from a device

In the second operation step [S2], after unit
charge 13 is read out, the readout unit charge
information may be output to the transmission terminal
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 information volume at that time, and the
calculated charge information may be output to the

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

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

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

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

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

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

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

accounting unit. IS
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out side the accounting unit or the RAM 503 stores a program the ROM

504 may be omtted. 5 The CPU 501 to the ROM 504 exchange data via
a bus 505. A nmeasuring instrunment 506 is used for

measuri ng the volune of image information transmtted/received in

the inmage transm ssion system and comyises, e.g., a 10 counter.

In the arrangenent shown in Fig. 4, for exanple, a charge cal cul ation
or the like is perforned by the CPU 501, and the operation step and

t he charge cal cul ati on met hod therefor are stored in the RAM 503 or

the ROM 15 504. The fetching operation of the nessage into the
accounting unit, chemgecomintimatuoit HMOPSSeeduivdlent to one of

those described in the first to third embodiments
described above. A reception terminal device 1403 on
the receiver side comprises a computer such as a

5 personal computer, a workstation, or the like, or an
image receiver.

The operation of this embodiment will be described
below with reference to Fig. 11. 1In the following
description, a case will be exemplified wherein User L

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

In the first operation step [S1], User L transmits

15 a message that requests provider A to transmit image
Info 1 at resolution 3 to provider A via a transmission
line (the message will be referred to as an image
transmission request message hereinafter). The
accounting unit 1402 fetches the image transmission

20 request message from the reception terminal device
1403.

In the second operation step [S2], the accounting
unit 1402 acquires unit charge 13 incurred when image
Info 1 is provided at resolution 3, with reference to a

25 charge table (Fig. 3) stored in a storage unit in the

accounting unit 1402.
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storage unit, and the like are made via the 1/0 I nterface 502, and

the volune of image information transmtted in the inage

transm ssion systemis 20 nmeasured by the neasuring instrunment 506.
When the comrunication time is nmeasured in place of the information
vol une, and the charge is calculated 37 . 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 1/0O
In the third operation step [S3], the transmission

terminal device 1401 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 wvolume of
Info 1 which is being received.

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

10 provider A by detecting a bit pattern indicating the
end of the image or receiving a message indicating the
~end of reception of Info 1 from provider A from the
reception terminal device 1403. Then, the accounting
unit 1402 calculates the charge payable to provider A

15 on the basis of the information volume of Info 1 -
received from provider A, and unit charge 13.

In the fifth operation step [S5], the cha;ge
information calculated in the fourth operation step
[S4] is ocutput to the reception terminal device 1403.

20 In_the sixth operation step [S6], the charge is
paid.

Note that this embodiment also includes the
following cases.

More specifically, in the first operation step

25 [S1], upon requesting an image provider to transmit an
image, a user may designate a terminal device (or image

processing apparatus).as a destination, and provider A
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-17 - interface 701 shown in Fig. 5 fetches an i nage request
signal transmtted/received in the image transm ssion system reads
out a unit charge fromthe charge table (Fig. 3) by accessing the
storage unit, inputs the 5 readout charge to a nultiplier 702, and

out puts the charge cal cul ated the multiplier 702 to the inmage
transm ssion system - The mﬁtlpller 702 cal cul ates the product
of the unit charge of an image input fromthe I/Ointerface 10 701
and the information volunme neasured by a neasuring

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

In the first case, the user has an accounting

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

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

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

20 [S1], and the accounting unit of the destination
fetches the image transmission request message. The
accounting unit of the destination notifies the
provider or user of the charge in the fifth operation
step [S5].

25 In the second operation step [S2], after unit
charge 13 is read out, the readout charge information

may be output to the reception terminal device 1403__.. .
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I nstrument 703, and outputs the value (product) as the charge to the

/0 interface 701. The nmeasuring instrunent 703 neasures the
vol une of image information transmtted/received in the imge 15
transm ssion system and conprises, e.g., a counter, timer, or the
like. In the arrangenent_sggwp in Fig. 5 for exanple, a
charge calculation is perf-ormed by the  multiplier 702, and the
fetching operation of the nmessage corresponding 20 to a user's inmge
request and charge notification are made via the I/Ointerface 701
The vol une of inmage information transmtted in the I mage

transm ssion ayat REY | Be NBASHLEFedYor NendBPStEp fion termindistdaviiy 703.
Not e that the arrangenment shown in
1403, thus notifying User L 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
p;ovider (or his or her terminal device) and a user (or
his or her terminal device) have corresponding ones of

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

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

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

accounting unit 1602.
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25 Fig. 5 is used when the product of the unit charge and t he

I nformation volune is cal cul ated as a charge. The
arrangenent that realizes the accounting processing unit of this
enbodinent is not limted to t hose descri bed above. For exanple, the
mul tiplier 702 in Fig. 5 may hegpepl aced by an arbitrary conbination
5 of a nultiplier, divider, adder, subtracter, and the i ke, and
t he accounting processing unit as a whol e may

The accounting unit 1602 is equivalent to one of
the accounting units described in the first to third
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 message hereinafter).

Wheﬂ 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.
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be constituted as a single device. The third enbodi nent of
present invention wll be described below with reference to the
10 dr awi ngs. In this enbodi ment, the present

acconpanyi ng
i nvention is

predetermned tine intervals by cal culgting an

applied to allow a user to settle accounts at

t he

accunul ated charge in

the first and second enbodinments 15 descri bed above. Not e
that the arrangenment of the accounting unit of this enbodinent is
al so substantially the sane as that shown in Fig. 1.

Figs. 6A and 6B show exanpl es of accunul ated 20

the storage unit ofAl$dps the accounting unit 1604 on the User L side

10

15

20

25

fetches the image transmission request message from the
reception terminal device 1603.

In the second operation step [S2], the accounting
unit 1602 on the profider A side reads out unit charge
13 incurred when image Info 1 is provided at resolution
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
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
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
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
detecting a bit pattern indicating the end of the image
Oor receiving a message indicating the end of

transmission of Info 1 to User I from the transmission

anount tables stored in
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enbodi nent. For exanple, Fig. 6A shows an accumul at ed anount table
used when the accounting unit is arranged in atermnal on the i mge
provi der side, and exenplifies a case wherein only Charge A of those
for 25 i mages provided to User Ais not paid yet, only Charge B
of those for images provided to User ? s not paid yet,....

- 19 - Al so; for exanp %,'Fig. 6B shows an accunul at ed

10

15

20

25

terminal device 1601, it calculates the charge for User
L on the basis of the information amount of Info 1
provided to User L and unit charge 13.

The accounting unit 1604 monitors Info 1 which is
being received, and recognizes the end of transmission
of Info 1 from provider A by detecting a bit péttern
indicating the end of the image or receiving a message
indicating the end of reception of Info 1 from provider
A from the reception terminal device 1603. Then, the
accounting unit 1604 calculates the charge payable to
provider A on the basis of the information wvolume of
Info 1 received from provider A, and unit charge 13.

In the fifth operation step [S5], the accounting
unit 1602 outputs the charge calculated in the
above-mentioned fourth operation step [S4] to the
transmission terminal device 1601. The transmission
terminal device 1601 notifies User L of the charge via
the transmission line.

The accounting unit 1604 outputs the charge
calculated in the above-mentioned fourth operation step
[S4] to the reception terminal device 1603. The
receptioﬁ ferminal device 1603 notifies User L of the
charge by displaying it.

In the sixth operation step [S6], the charge is
paid.

Note that this embodiment also includes the

following cases. e
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amount table used when the accounting unit is arranged in a term nal
of the user side, and exenplifies a case wherei n only Charge A of
those for imges provided from 5 provider Ais not paid yet, only Charge
B of those for i mges provided fromprovider Bis not paid yet,....

A sequence for calculating the accunmul gted anount of charges each

cal cul at ed based on the unit charge'aﬁ - the information volune by the
accounting unit of this 10 enbodi ment will be described below In the
fol |l ow ng description, a case will be exenplified wherein User L
(user or a user's termnal) requests provider Ato transmt inage

account ing 15 preaesSPeg aArE e chBER PR R R oI S o
provider to transmit an image, a user may designate a
terminal device (or image processing apparatus) as a
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 tﬁe accounting operation. As
for the information volume, the user is notified from
the destination or the provider.

In the second case, the provider and the

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

25 message. Alternatively, the accounting unit of the

destination may notify the user of the charge in the

fifth operation step [S5]. ——
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transmt image Info 1 at resolution 3 by nonitoring nessages

transmtted/received in the inage transm ssion systemor receiving a
nmessage fromthe i mage transm ssion system 20 In the second
operation step, the accounting processing unit reads out unit charge
13 as a charge per unit infonn%hiqn vol une for providing imge Info
1 at resolution 3 froma charge table (Fig, 3) stored in t he
storage unit. 25 In the third operation step, the accounting
processing unit neasures the information vol une of i mage Info 1

which is being transmtted.
In the second operation step [S2], the accounting

unit 1604 may read out unit charge 13 and may output it
to the reception terminal device 1603. The reception
terminal device 1603 may display the received charge

5 information, thﬁs 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 wvolume of
Info 1 received at that time, and may output and

10 display the charge on the reception terminal device
1603, thus notifying User L of the calculated charge.

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

15 The accounting unit 1602 may be realized by
utilizing a CPU, a memory, a storage device, and the
like of the transmission terminal device 1601.

The accounting unit 1604 may similarly be realized

by utilizing a CPU, a memory, a storage device, and the
20 like of the reception terminal device 1603.

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

All the networks using the above-mentioned
accounting unit are embodiments according to the

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

embodiment will be explained below.
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-20 - In the fourth operation step, upon conpletion of
transm ssion of inmage Info 1, the accounting processing unit detects
the end of inmage Info 1 which is being transmtted to User L by the
same nethod as in the 5 first operation step. In the fifth
operation step, the accounting - Q%ogessing unit cal cul ates the charge
on the basis of unit charge 13 and the neasured information vol une.
In the sixth operation step, the accounting 10 processing unit notifies
the image transm ssion system

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

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
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of the charge. In the seventh operation step, the accounting
processing unit reads out the accunul ated charge of User L (or

provi der A) from an accumnul ated charge table 15 stored in the storage
unit or nmanaged by the inage transm ssion system In the
ei ghth operation step, the accounting,e _ processing unit cal cul ates the
sum of the readout accumul at ed é%arge and the charge of the newy
provi ded 20 i mage as a new accumul at ed char ge. In the ninth
operation step, the accounting processi ng unit updates the

accunul ated charge for User L (or provider A) recorded on the
accunmul ated cheg@® via thd aldtvdd® QinkA (UANGB)LBG3 lort ke deddeatedt ed char ge

line. A server 1810 has the same arrangement as that
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 VIR 1813 receives image data via the ATM
network. '

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

iS network.

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

An ATM network switch (not shown) is arranged

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

25 first to the third embodiments as needed.

Fig. 15 shows as an example a case wherein the

center station 1814 comprises an accounting unit __
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25 calculated in the eighth operation step. In the
above-nenti oned operation exanple, the charge is

-21- determ ned based on the resolution of an inmage to be

provi ded and the information vol une. Note that this enbodi nent

al so includes the foll ow ng casgg. .That is, by changing the charge 5
table, a fixed charge in units of inages is read out in pl ace of the

unit charge in the second operation step,

10

15

20

25

(fourth embodiment), and the terminal device 1809 as a
user issues a request to the center station 1814 as a
transmitter while designating the digital television
1812 as an image destination, so as to explain the
accounfing 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,
and the digital television 1812 as its destination.

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

In the second operation step [S2], the center
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
by the terminal device 1809 (or its user) to the center
station 1814 is calculated.

In the third operation step [S3], the terminal

device 1809 or the digital television 1812 sends a

transmission termination request to the center station
1814 when it wants to terminate data reception during

transmission of the image.
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the third and fifth operation steps are skipped, and the sum of the
accunul ated charge read out in the sevent h operation step and charge
13 is set as a new 10 accurul ated charge in the eighth operation step.
Also, the fifth and sixth operation steps are perfornmed parallel to
the third operation step. rthernmore, sone or all of the
seventh to ninth operation sfeg are perfornmed parallel to the
second to 15 si xth operation steps. Mor eover, one of the

si xth and ninth operation steps is perforned. In
addition, in the ninth operation step, the accounti ng processing

unit outputs the a‘iﬁU{IHéaESGrtﬁoopefgéiaﬁ S8eSUtAL £ ¢He tdh@dght h
operation step to the
station 1814 terminates supply of image data in
accordance with the transmission termination request.
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.

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

15 receiving sides each other.

Note thaf this embodiment also includes the
following cases.

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

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

When an image begins to be provided, the center

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

terminal device 1809. Upon completion of image ST T T T e e e
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i mage transm ssion system The accounting processing unit of

t hi s enbodi nent may adopt an arrangenent shown in Fig. 7A or 7B
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, - 49 - -22-

and readi ng out a charge froma charge table (e.g., Fig. 3) by

accessing the storage unit.

provision, the center station 1814 or the digital
television 1812 supplies a message indicating the end
of image provision to the terminal device 1809.
The accounting unit starts the accounting
S 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 18Q9,
the accounting unit fetches the transmission request

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

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

The operation execﬁfed when at least both the
center station 1814 and the terminal device 1809
comprise accounting units is apparent from that

25 explained in the sixth embodiment. In this case, data
exchange not only between the center station and the
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Also, the I/Ointerface 1101 is used for reading out the accunul at ed
charge stored in the storage unit 5 or managed by the inmage transm ssion
system inputting t he readout charge and accumul ated charge to an
adder 1103, and outputting the readout charge or the charge

calcul ated by the adder 1103 to the | e_transm ssion system 10
The adder 1103 cal cul ates the sum of the charge for an i nmage i nput
fromthe I/Ointerface 1101 and the accurul at ed charge, and outputs
the value (sum as a charge to the I/Ointerface 1101.

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

i mage request 8igneal televididmSwit lL£LLd BStwessh i Hridre tdmphdr ansni ssion
system devices can be charged.

The eighth embodiment of the present invention
will be described below. 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 exchange
information with each other (bidirectional
communications). The information providers.2021 and

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

corresponding ones of these communication networks.
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of this enbodi nent, reading out a unit charge froma charge table

(e.g., Fig. 3) by accessing the storage unit, and inputting the
readout charge to a nultiplier 20 1112. Also, the I/O
interface 1111 is used for reading out the accunul ated charge from
an accumnul ated charge tabl e (Fig. 6A or 6B), inputting the readout
charge and accunul ated charge to an adder 1113, and outputting a 25
charge cal cul ated by the nultiplier 112 to the image - transm ssion
system or outputting the charge cal cul ated by the adder 1113 to the

| mage transm ssi on system
The information providers 2021 and 2022 have

accounting units described in the first to third
embodiments. Since bidirectional communications can be
made, if both the information providers and users have

5 accounting 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 request sent from the user 2039.
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-23 - The nultiplier 1112 cal cul ates the product of the

unit charge of an inmage input fromthe I/Ointerface 1111 and the

i nformati on vol ume nmeasured by a neasuring i nstrunment 1114, and
outputs the value (product) as a 5 charge to the I/Ointerface 1111 or
t he adder 1113. The adder. £313 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 to the I/O 10 interface 1111. The measuri ng

I nstrument 1114 neasures the vol une
During this interval, the accounting operation

described in the fourth embodiment is executed.

In the third operation step [S3], the user 2039

sends a transmission termination request when he or she
5 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.

10 Also, the accounting unit terminates the
above-mentioned accounting operation.

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

When the user has an accounting unit in the

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

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

The ninth embodiment of the ﬁresent invention will
be described beloﬁ. In an image transmissioﬁ system of
this embodiment, when information (an image request

25 signal, image information, information relating to
accounting, and the like) is transmitted via a
transmission line between a transmitting station and_a
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of image information transmtted/received in the inmge transm ssion

system of this enbodi nent, and conpri ses, e.g., a counter. 15

In the arrangenment shown in Fig. 7A or 7B, for exanpl e, a charge
calculation is perforned by the mul tiplier 1112 and the adder 1113,
and the fetching operation of a nessage corresponding to a user's

| mage request and charge not+f3%&ation are nade via the I/0O 20
interface 1111. Al so, the volunme of inmge information
transmtted in the image transm ssion system of this enbodinent is
nmeasured by the measuring instrument 1114. Note t hat t he arrangenent
shown in Fig. 7A is used when the 25 I nformati on volune is not taken

into ConS|der%???ﬁyl%ﬁmﬁtatlon the following breaches of security
may be attempted by ill-disposed persons:

1. A third party taps image information without
paying charges for the 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 receptibn terminal
device can comprise the following cipher unit. The
cipher unit may be assigned to image data in units of
hierarchical layers, and the operation time of the

20 cipher unit and the information volume processed by the
cipher unit may be used as parameters for charge
calculations.

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

25 common key cipher system and a public key cipher

system. The common and public key cipher systems will

be described below.
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t he arrangenment shown in Fig. 7B is used when the

- 24- product of the unit charge and the infornmation vol une .

is set as a charge. The arrangenent that realizes the accounting
processing unit of this enbodiment is not linmted to 5  the

above- nenti oned arrangenments, but variossg - nodi ficati ons may be nade.
For exanple, in Fig. 7A or - 7B, the multiplier 1112 and the adder 1113
may be

The common key cipher system will be described
first. The common key cipher system is a cipher 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. 1In this case, a correspondence téble for
transposition or substitution serves as a cipher key.
As the stream cipher, a Vigenere cipher using muifiple
tables, a Vernam cipher using a key which is used only

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

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

ALgorithm), and the like, whose algorithms are open to
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repl aced by an arbitrary conbination of a nultiplier, di vi der, adder,

subtracter, and the like, and the 10 accounting processing unit as a
whol e nay be constituted as a single device. The fourth
enbodi mrent of an inmage transm ssion system according to the present

I nvention wll be descri bed be gngAth reference to the acconpanyi ng
15 dr awi ngs. - Fig. 8 sh a case wherein an image provider
(or his or her term nal device) has one of the accounting

units described in the first to third enbodi nents. Referring to
Fig. 8 a transmssion termnal 20 devi ce 1201 on the inmage provider

si de conpri Se%hé public FEHPULRE QEERiBS, arHey FONQI KELAMEL!  "@ipher
wor kst at i on,
and Information Security", Shokodo, 199Q) are widely
used as commercial ciphers.

The public key qipher system will be explained

5 below. The public key ciphef 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 her own
decipher key in secrecy.

(3) An authentication function with which a

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

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

cipher, T cipher, S cipher, L cipher, GMY cipher, GMR - - —
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the like, or an image transmtter who has an accounting unit.

An accounting unit 1202 is equivalent to one of 25 the accounting units
described in the first to third enbodi ments, and a reception

term nal device 1203 on t he user side conprises a conputer such as a
per sonal - 56 - -25 - conputer, a
wor kstation, or the like, or an inage recei ver.

cipher, 0SS cipher, 0S cipher, and the like are known

(for the details of the ciphers, refer to Chapters 5 to

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, wvarious kinds of
information and services can be copied with.

According to the above embodiments of the present

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

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

20 transmission system can be prevented.

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

The preferred embodiments of another image

25 transmission system according to the present invention

will be described below.
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The operation of this enbodinent will be described bel ow with

reference to Fig. 9. In the followng 5 description, a case wll be
exenplified wherein User L (the reception term nal device 1203)
requests provider A (the transm ssion term nal device 1201) to
transmt image Info 1 at resolgygion 3 when the accounting unit

of the second enbodi nent is used. 10 In the first operation step

[ S1], User-L transmts a nessage that requests provider Ato
transmt inage Info 1 at resolution 3 to provider Avia a

transm ssi on line (the message will be referred to as an i nmage
transm ssion request RS SaEgodBicitRft®ehe ddEfrided Hdlow, nage
transm ssi on request nessage is received by the term nal device 1201

of provider Aprésentchowertign Uik tapplied to set the resolutions
(layers) of an image to be transmitted in
correspondence with the traffic of a transmission line
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 wvia the transmission line.

In particular, the first embodiment of this system

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

The second embodiment will explain in detail an

15 accounting unit used in a charge system that takes into
consideration the information volume as well as the
layers (resolutions) 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 will explain in detail a
case wherein the image provider side has one of the
accounting units described in the first to third

25 embodiments.

The fifth embodiment will explain in detail a case

wherein the image receiver side has one of the e et e e
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1202 fetches the imge transm ssion request nessage fromthe

transm ssion term nal equi pnent 1201. In the second operation
step [S2], the accounting 20 unit 1202 reads out, froma charge table
(Fig. 3), unit charge 13 incurred when image Info 1 is provided at
resol ution 3. In the thirggoperation step [S3], the

transm ssi on termnal device 1201 transmits hierarchically encoded
25 i mpage data Info 1 at resolution 3 to User L via the

transm ssion line. At the sane tinme, the accounting
accounting units described in the first to third
embodiments.

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 embodiments are applied to

15 communications between equipments connected to a wide
area network.

The ninth embodiment will explain in detail a case
wherein a cipher unit is combined with one of the
accounting units described in the fourth to eighth

20 embodiments so as to protect information from being
tapped or altered, and to perform fair accounting
processing.

The first embodiment of this system according to
the present invention will be described below with

25 reference to the accompanying drawings.
The operation of the image transmission system

will be briefly described below. First, the
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unit 1202 measures the information volune of Info 1, whi ch is being

transmtted. In the fourth operation step [S4], the accounting
unit 1202 nmonitors Info 1 which is being transmtted. 5 When t he
accounting unit 1202 recogni zes the end of transm ssion of Info 1 to
User L by detecting a bit pat eS8 indi cating the end of the inmage or
receiving a nmessage indicating the end of transmssion of Info 1 to
User L fromthe transm ssion term nal device 1201, it 10 cal cul ates the
charge for User L on the basis of the i nformati on anount of Info 1

provided to User L and
above-mentioned hierarchical encoding is performed for

an image to be transmitted.

Second, the use condition of a transmission line

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

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

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

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

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

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

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

comprises an accounting unit 100. A control unit 101
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unit charge 13. In the fifth operation step [S5], the

accounti ng unit 1202 outputs the charge information calculated in
15 the fourth operation step [S4] to the transni ssion t erm nal
device 1201. The transm ssion term nal device 1201 notifies User L
of the charge via the transm ssion_ _ line. In the sixth
operation step [S6], the charge is 28 pai d. Note that this
enbodi ment al so includes the fol |l ow ng cases. Mor e
specifically, in the first operation step [ S1], upon requesting an
| mage, the user may designate 25 a termnal device (or an inage

processi ng afefichiedsimage transmission requests from users
transmitted/received in the image transmission system,
controls the operations of a traffic checking 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 requested
image.

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

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

The resolution sglecting 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.
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a destination of the inmage, and provider A may transmt I mage
i nformation to the designated destination.

-27- In the second operation step [S2], after unit

charge 13 is read out, the readout unit charge i nformati on may be
output to the transmssion termnal . g; . device 1201, and may then be
transmtted to User L via -5 the transm ssion |ine. In the

third operation step [S3], the charge

The accounting processing unit 104 fetches an
image identifier from the control unit 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 Storage
unit 105, and notifies the image transmission system
110 of the readout charge information.

The storage unit 105 stores charge information of

10 images to be referred to by the accounting processing
unit 104.

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

15 connected to the network via lines or by radio. Note
that the respective functions need not always be
divided as described above, but a plurality of
functional blocks may constitute a single functional
block, or an arbitrary one of the above-mentioned

20 functional blocks may be divided into 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 (Asynchronous Transfer

Mode).
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incurred so far may be cal cul ated based on unit charge 13 and the

I nformation volunme at that tinme, and the cal cul at ed charge

i nformati on may be output to the 10 transm ssion term nal device 1201 to
notify provider A or User L of the charge. The accounti ng
unit 1202 may be realized by utilizing a CPU, a nenory, a storage
device, and the li ke of the trafni-ssion termnal device 1201. 15
The accounting unit of the first or third enbodi ment may be adopt ed.
The fifth enbodi mrent of the present invention wll be descri bed
below wth reference to the acconpanyi ng drawi ngs. 20 Fi g.

10 shows a case mh?ﬁﬁé'%f%ff%%' e fﬁ% %%i@eﬁoz inquires of the

image transmission system 110 as to whether or not data
can be transmitted at a certain transmission rate Cr.
If the image transmission system 110 denies

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

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

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

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

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

20 below.

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

25 image from the control unit 101.

The resolution selecting unit 103 compares

transmission capacities (information stored in th~—---—
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term nal device) has one of the accounting units described in the

first to third enbodi nent. Referring to Fig. 10, a transm ssion
t erm nal devi ce 1401 on the image provider side conprises a 25
conput er such as a personal conputer, a workstation, or the |ike, or
an image transmtter, which conprises an accounting unit.

- 28 - An accounting‘uﬁ?t‘1402 I s equivalent to one of

storage unit 105 will be described later with reference
to Fig. 20) required 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 transmission of the
image in the following sequence.
Let Cr be the transmittable capacity calculated by
the traffic checking unit 102, Cl1l be the transmission
10 capacity required for transmitting certain
hierarchically encoded image information at resolution
1, C2 be the transmission capacity required for
transmittihg the image information at resolution 2
(information of layers 1 and 2), C3 be the transmission
15 capacity required for transmitting the image
information at resolution 3 (information of layers 1,
2, and 3), and C4 be the transmission capacity required
for transmitting the image information at resoclution 4
(information of layers 1, 2, 3, and 4). In this case,
20 if Cr 2 C4, resolution 4 is selected.
On the other hand, if C4 > Cr = C3, resolution 3
is selected; if C3 > Cr > C2, resolution 3 is selected.
Also, if C2 > Cr 2 Cl, resolution 2 is selected; if C2
> Cr 2 C1, resolution 1 is selected. If Cl > Cr, the
25 resolution selecting unit 103 notifies the image

transmission system that a sufficient transmission

capacity cannot be obtained even at resolution l.m“¥“”““
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those described in the first to third enbodi nents descri bed above. A

reception termnal device 1403 on the receiver side conprises a
conputer such as a 5 personal conputer, a workstation, or the like, or
an | mage receiver. The operation of this enbodi nent will
be descri bed bel ow wi th referqn%% to Fig. 11. In the follow ng
description, a case will be exenplified wherein User L 10 (the
reception term nal device 1403) requests provider A (the transn ssion
term nal device 1401) to transmt i mage Info 1 at resolution 3 when

t he accounting unit of the second enbodi ment is used. In

the first operati olngdeeHa¥ [thdHeratilodNSF khe FasoldtiBasage that
requests provider Ato transmt inage

selecting unit 103 is not limited to the
above-mentioned one. If the capacity Cr is not enough
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 dontrol
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 shown in
Fig. 20, for example, information Info 1 incurs charge
11 and requires transmission capacity Cll when it is
provided at resolution 1.
Also, information Info 1 incurs charge 12land
15 requires transmission capacity Cl12 when it is provided
at resolution 2, and incurs charge 13 and requires
transmission capacity C13 when it is provided at
resolution 3. .
The operation executed when the accounting unit of
20 this embodiment performs accounting processing in a
charge system that sets charges in units of resolutions
will be described below. In the following description,
a case will be exemplified wherein a user (or his or
her terminal) requests a provider to transmit image
25 Info 1, and the transmittable capacity of the image
transmission system at that time is Cr (Cl14 > Cr 2

Cl13). e
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Info 1 at resolution 3 to provider A via a transm ssion l'ine (the

nmessage wll be referred to as an i nage transm ssi on request nessage
herei nafter). The accounting unit 1402 fetches the inmge

transm ssion 20 request nessage fromthe reception term nal device

1403. In the second oper_atégn_ step [S2], the accounting

unit 1402 acquires unit charge 13 incurred when inage 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.

In the first operation step, the control unit 101
fetches information with which the user requests 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 capacities required for transmitting
image Info 1 at the respective resolutions from the
storage unit 105, and compares them with the

20 transmittable capacity Cr so as to select image
resolution 3 corresponding to the current traffic.
Then, the unit 103 notifies the image transmission
system 110 of the selected resolution.

In the fourth operation step, the control unit 101

25 notifies the accounting processing unit 104 of

identifier Info 1 of the requested image. The
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- 29- In the third operation step [S3], the transm ssion
termnal device 1401 transmits hierarchically encoded I 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 information vol une
of Info 1 which is being receiv%g;b In the fourth operation
step [ $4], the accounting - uni t” 2 nonitors Info 1 which is being
recei ved, and recogni zes the end of transm ssion of Info 1 from 10
provi der A by detecting a bit pattern indicating the

resolution selecting unit 103 notifies the accounting
processing unit 104 of the selected resclution 3.
The accounting processing unit 104 reads out
corresponding charge 13 from the charée 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 101l 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/0
interface 202 and generates commands to an external
device in accordance with a program stored in a ROM 204
or a RAM 203.

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

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

CPU 201. When a program is loaded from a device
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end of the inage or receiving a nessage indicating the end of

reception of Info 1 fromprovider A fromthe reception term na

devi ce 1403. Then, the accounting unit 1402 cal cul ates the charge

payable to prOV|der A 15 on the basis of the information volunme of Info
received fromprovider A ang-unit charge 13. In the

flfth operation step [S5], -the charge I nformation calculated in the

fourth operation step [S4] is output to the reception tern na

devi ce 1403. 20 In the sixth operation step [S6], the charge is

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

fol | owm ng casasutside the accddt@rPesiiii @UJ Ybor iis idwwred 9h aper &AMon st ep
203, the ROM 204 may be omitted.
A bus 205 is used for exchanging data among the
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 resolution selecting
10 unit 103, and the accounting processing unit 104 shown
in Fig. 19 can be realized by the CPU 201, the I/O
interface 202, the RAM 203, the ROM 204, and the bus
205.
For 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 wvia the I1/0 interface 202.
25 Note that the arrangement that realizes the
functional blocks shown in Fig. 19 is not limited to

that shown in Fig. 21. For example, at least one of T
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25 [ S1], upon requesting an inmage provider to transmt an | mage, a
user may designate a term nal device (or inmage processi ng appar at us)
as a destination, and provider A 30
- transmts imge information to the designated

destination. This case further includeg the follow ng two cases.

In the first case, the user has an accounting 5 unit. In this case,
the user (or his or her accounting

the functional blocks shown in Fig. 19 may be
constituted by one device, or all the functional blocks
shown in Fig. 19 may be constituted as a single device.
Also, the operation is not limited to the

5 above-mentioned one, and this 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 fhe
above-mentioned operation. If the transmission can be

20 performed, the resolution selecting unit ld3 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 detérmines that the

image can be transmitted at the designated resolution, ,— - ————
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unit) is notified of the start of transm ssion of an I mge fromthe

destination or the inmge provider before the i nmage begins to be

provi ded (the second operation step [S2]), so as to start an
accounting operation, and 10 is also notified of the end of transm ssion
of the I mage upon conpl etion %5 provi ding the imge (the

fourth operation step [S4]), so as to“end the accounting operation.
As for the information vol une, the user is notified of it fromthe
destination or the 15 provi der. In the second case, the
destinati on designated by the user has an accounting unit. In this

case, the  the réexR1udtivn EeABTHiINY anittMO8 hbdAFiessiths Lmgyest
nmessage to the destination in the first operation step
transmission system of an instruction for transmitting
the image at the designated resolution, and the
accounting processing unit 104 performs the accountingl
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 referehce 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 __ . .. ...
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20

| mage transm ssion request nessage. The
destination notifies the

[S1],

operation

after

-31-

unit

10

15

20

25

and the accounting unit of the destination

accounting unit of the

step [S5]. 25

fetches the

charge 13 is read_ogp, -t he readout charge information
may be output to the reception termnal device 1403,

system for transmitting hierarchically encoded image
informatidn via the transmission line.

Fig. 22 is a functional block diagram showing
principal part of an accounting unit according to the
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.

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
correspdnds to the traffic checking unit 102 shown in
Fig. 19. A resolution selecting unit 403 corresponds
to the resolution selecting unit 103 shown in Fig. 19.

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

A measuring unit 406 measures the information

volume of image information transmitted/received in the

provi der or user of the charge in the fifth
In the second operation step [S2],
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and may be di splayed on the reception term nal device 1403, thus
notifying User L of the unit charge.

unit 5 charge 13 and the information volunme of Info 1 received

at

that time, and the calculated charge_nmy be output to and di spl ayed
by the reception term nal device 1403, thus notifying User L of the

char ge. The accounting unit 1402 may be realized by 10
utilizing a CPU,- a nenory, a storage device, and the | i ke of the
reception termnal device 1403. Furt hernore, the accounting unit

the first or tlhmage transeiPoUbAesyst@Y HPOUSHM is not arranged in
the first embodiment described above.

The contents of a charge table stored in the
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 following description, a case
will be exemplified below wherein a user (or his or her
terminal) requests a provider to transmit image Info 1,

15 and the trapsmittable capacity of the image
transmission system at that time is Cr (Cl4 > Cr =
Cl3). In this case, the first to fourth operation
steps are the same as those in the first embodiment
described above, and a detailed description thereof

20 will be omitted.

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

25 transmitting image Info 1. Upon completion of

transmission of image Info 1, the accounting processing

unit 404 determines the charge on the basis of unit .

of

In the third operation step
[ S3], the charge incurred so far may be cal cul ated on the basis of
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The sixth enbodi rent of the present invention will 15 be descri bed bel ow

with reference to the acconpanying dr awi ngs. Fig. 12
shows a case wherein both an i mge provi der (or his or her term na
device) and a user (or his or her term nal device) have
correspondi ng ones of 20 the accounting units described in the first to
third enbodi nents above. Referring to Fig. 12, a
transm ssi on term nal devi ce 1601 on the inmage provider side

conprises a

conputer such as a personal conputer, a workstation, or

25 the like, or an inmmge transmtter, which conprises an
accounting unthadd212 and the counted information volume, and

10

15

20

25

notifies the image transmission system 410 of the
determined 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 I/0

" interface 202 shown in Fig. 21.

A RAM 503 corresponds to the RAM 203 shown in
Fig. 21, and a ROM 504 corresponds to the ROM 204 shown
in Fig. 21. A bus 505 is used for exchanging data
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 transmiésion system
410, and comprises, e.g., a counter. In this case,
when time is measured in place of the information
volume, and the charge is determined on the basis of

the unit charge and the measured time, the CPU may
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The accounting unit 1602 is equivalent to one of the accounting units

described in the first to third enbodi nents. A reception term na

devi ce 1603 on the user side conprises a conmputer such as a persona

5 conputer, a workstation, or the like, or an inmage recei ver, which
conprises an accounting unit 1604. Thg accounting unit 1604 is

equi valent to one of the - accountlng units described in the first to
third enbodi nent s

perform measurements, and the measuring instrument 507
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 omitted 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 calculated
by the method as in the fifth operation step at an

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

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

20 In this embodiment, the present invention is
applied to allow settle accounts at predetermined time
intervals by calculating the accumulated chafge 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 .. . — o m——
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10 The operation of this enbodinment will be described bel ow
with reference to Fig. 13. In the follow ng description, a case wl|
be exenplified wherein User L (the reception term nal device 1603)
requests provider A (the transm ssion term nal device 1601) to
transmt 15 image Info 1 at resal ui on 3 when the accounting unit

of the second enbodi nent is used. In the first operation step
[ S1], User L transmts a nessage that requests provider Ato
transmt inage Info 1 at resolution 3 to provider Avia a

transm ssion 20 line (the message will be referred to as an i nmage

transni ssi on r&gREsindiRsSs a0 ARk, ellig. 24a shows aWhakcuhelafage
transm ssi on request nessage i s recei ved by the transm ssion
term nal devi cemdadd td¥ble when the accounting unit is arranged in a
terminal on the image provider side. Referring to
Fig. 24A, only Charge A of those of images provided to
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 shows an accumulated
amount table when the accounting unit is arranged in a
terminal on the user side. Referring to Fig. 24B, only

10 Charge A of those of images provided from provider A is
not paid yet, and only Charge B of those of images
provided from provider B is not paid yet.

A sequence for calculating the accumulated amount
of charges obtained based on the unit charges and

15 information volumes of images by the accounting unit of
this embodiment will be described below. In the
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 =2 C13).

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

25 thereof will be omitted.

In this embodiment, upon completion of the fifth

operation step described above, in the sixth operation ———————

" "
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provi der A, the accounting unit 1603 fetches the image 25 transm ssi on

request nessage fromthe transm ssion term nal device 1601.
Al so, the accounting unit 1604 on the User L side fetches the i mage
transm ssi on request nessage fromthe reception term nal device 1603.

In the second operation step [S2], thgsaccounting

step, an accounting processing unit reads out the

accumulated amount 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 device) has
one of the accounting processing units described in the
first to third embodiments.

Referring to Fig. 25, a transmission terminal
device 1001 on the image provider side comprises a

15 computer such as a personal computer, a workstation, or
the like, or an image transmitter, which comprises an
accounting unit ;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
computer,'a workstation, or the like, or an image
receiver.

The operation of this embodiment will be described

25 below with reference to Fig. 26. In the following

description, a case will be exemplified wherein User L

(reception terminal device 1003) requests providerx A 7
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5 unit 1602 on the provider A side reads out unit charge 13

I ncurred when inage Info 1 is provided at resolution 3 froma charge
table (Fig. 3). Simlarly, the accounting unit 1604 on the User
L side obtains unit charge 13 with reference to a charge 10 tabl e
(Fig. 3). In the third opiration step [S3], the transm ssion
term nal device 1601 reads-out hierar ﬁiéally encoded | mge data
Info 1 at resolution 3, and transmts it to User L via the

transm ssion |line. The accounting unit 15 1602 neasures the information
vol ume of data Info 1, which is being transmtted. The

reception ter gl exLe6n 1803 RGP 4891081 F001) to LPAAshitTERagECOUNti Ng

unit 1604 neasures t
Info 1 and the transmittable capacity of the image

transmission system at that time is Cr (Cl4 > Cr 2 Cl1l3)
when the accounting processing unit of 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 transmission request
message, the accounting unit 1002 fetches the image
transmission request message from the transmission
terminal device 1001.

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

20 Fig. 20. Then, the unit 1002 compares the
transmittable capacity Cr with capacities Cl1 to Cl4,
and determines that image Info 1 is to be transmitted
at resolution 3. The unit 1002 notifies the
transmission terminal device 1001 of resolution 3.

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

resolution 3 to User L via the transmission line.-—3%—— o mme oo
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I nformati on volunme of data Info 1, which is being 20 recei ved.

In the fourth operation step [S4], the accounting unit 1602 nonitors
data Info 1 which is being transmtted. Wien the accounting unit
1602 recogni zes the end of transmssion of Info 1 to User L by 25
detecting a bit pattern indicating the end of the inage or receiving

a nessage indicating the end of 7% rransmission of Info 1 to User L
fromthe transm ssion - 34-

the same time, the accounting unit 100é measures the
information volume of image Info 1 which is being
transmitted from the transmission terminal device 1001.
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 charge is paid.
' Noté 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-5"““““““‘—“‘_
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term nal device 1601, it cal cul ates the charge for User L on the

basis of the information amount of Info 1 provided to User L and unit
charge 13. The accounting unit 1604 nmonitors Info 1 which is 5
bei ng received, and recogni zes the end of transm ssion of Info 1 from
provi der A by detecting a bit pattern i ndicating the end of the imge
or receiving a nessage . indicaﬂlﬁfthe end of reception of Info 1 from
provi der A fromthe reception term nal device 1603. Then, the 10
accounting unit 1604 cal cul ates the charge payable to provi der A on
the basis of the information vol une of Info 1 received from provider

A and unit chatg6udting processing unit waits until a sufficient
transmission capacity is assured. Alternatively, the
accounting processing unit transmits an image at a
resolution that allows transmission with the

5 transmission capacity Cr.

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

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

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

20 designated destination.

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

25 may be output to the transmission terminal device 1001,

thus notifying provider A or User L of the charge.
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In the fifth operation step [S5], the accounting unit 1602 out puts

the charge calculated in the 15 above-nentioned fourth operation step
[S4] to the transm ssion term nal device 1601. The transm ssion

term nal device 1601 notifies User L of the charge via t he

transm ssion |ine. The gc§gupting unit 1604 outputs the charge
20 cal culated in the above-nentioned fourth operation step [ $4]
to the reception term nal device 1603. The reception term nal device
1603 notifies User L of the charge by displaying it. In
the sixth operation step [S6], the charge is 25 pai d. Not e

that this enbodi neph 8h80£blistHUSSetf€ion step, after unit charge 13

10

15

20

25

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
User L via the transmission line.

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

The accounting processing unit 1002 may be
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
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
drawings.

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

Referring to Fig. 27, a transmission terminal
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 e
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foll owi ng cases. 35

More specifically, upon requesting an inage provider to transmt an
i mage, a user may designate a term nal device (or inage processing
apparatus) as a destination, and provider A transmts inmge
information 5 to the designated _dggination. This case further

I ncl udes the follow ng two tases. In the first case, the

provi der and user have

accounting unit. An accounting unit 1202 corresponds
to one of the accounting processing units described in
the first to third embodiments. A reception terminal
device 1203 on the receiver side comprises a computer

5 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

10 (reception terminal device 1203) requests provider A
(transmission terminal device 1201) to transmit image
Info 1 and the transmittable capacity of the image
transmission system at that time is Cr (Cl4 > Cr = Cl13)
when the accounting processing unit of the second

15 embodiment is used.

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

20 request message hereinafter). The accounting unit '1202
fetches the image 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
25 via the transmission terminal device 1201 to obtain a
transmittable capacity Cr, and thereafter, refers to

capacities Cll to Cl4 in the charge table described
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accounting units. In this case, the user (or his or her accounting
Is notified of the start of 10 transm ssion of an inmage fromthe
i mage provi der before the i mge begins to be

unit)

destination or the

provi ded

accounting operation. Furthernmore, the user is also

(the second operation step [S2]), so as to start an

end of transm ssion of the inage upo 5 conpl etion of providing the
i mge (the fourth operation. step [S4]), so as to end the accounting

oper ati on.
the destination or the provider.

provi der and the . 20 T ergesgﬂé1 A

In this case, e ‘user SO trans

units.
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In the second case, the

capac1ty Cr with capacities Cl1 to Cl4, and determines
that image Info 1 is to be transmitted at resolution 3.
The unit 1202 notifies the reception terminal device
1203 of resolution 3.

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

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
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
received, and recognizes the end of reception of image
Info 1 from provider A by detecting a bit pattern
indicating the end of the image or by receiving a
message indicating the end of reception of image Info 1
from provider A from the reception terminal device
1203.

Upon recognition of the end of reception, as

described above, the accounting unit 1202 reads out —-—

notified of the

R WY & éﬂae 458lsadlRgnigcount i ng

As for the information volume, the user is notified from
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transm ssi on request nessage to the destination in the first

operation step [S1], and the accounting unit of t he destination
fetches the imge transm ssion request 25 nessage. Alternatively, the
accounting unit of the destination may notify the user of the charge
in the fifth operation step [S5

-36 -

10
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In the second'obgrétion step [S2], the accounting

unit charge 13 from the above-mentioned charge table,
determines the charge payable to provider A on the
basis of the information volume of image Info 1
received from provider A and unit charge 13, and
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
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 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
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
supplies an instruction for canceling the requeét to'an
image transmission apparatus, and performs accounting
processing in accordance with the instruction. In this .- . .o .
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unit 1604 may read out unit charge 13 and may output it to the

reception termnal device 1603. The reception term nal device 1603
may di splay the received charge 5 i nformation, thus notifying User L of
t he charge. In the third operation step [S3], the accounting
unit 1604 cal cul ates the charge incurr so far on the basis of unit
charge 13 and the information vol une - Info 1 received at that
time, and nay output and 10 di splay the charge on the reception

term nal device 1603, thus notifying User L of the cal cul ated

char ge. In the fifth operation step [S5], notification of

the charge fro
to User L (user

10

15

20

25

i 1601
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be realized DYtransmission processing or processing for canceling the

request together with an image reception apparatus.

Note that one of the above-mentioned processing
operations hay be selected by the user upon inquiry.

In the first operation step, the user may also
designate a terminal device (or image processing
apparatus) as a destination of an image when he or she
requests an image provider to transmit an image, and
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
accounting processing unit) is notified of the start of
transmission of an image from the destination or the
image provider before the third operation step, and
starts an accounting operation.

Upon completion of image provision, in the fourth
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
the user has an accounting processing unit. In this

case, the user also transmits an image transmission

request message to the destination in the first ___ ..
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utilizing a CPU, a nenory, a storage device,- and the | i ke of the

transm ssion term nal device 1601. The accounting unit 1604 may
simlarly be realized by utilizing a CPU, a nenory, a storage
device, and the 20 | i ke of the reception term nal device 1603.

The accounting unit of the first or_tdjrd enbodi mrent may be used.

Al'l the networks using the above-nenti oned accounting unit are
enbodi ments according to the 25 present invention. Especially, a
preferred enbodi nent of a network using the accounting unit of this

enbodi nent wi |l be expl ai ned bel ow.
operation step, and the accounting processing unit of

the destination fetches the image transmission request
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 reception
terminal device 1203 may transmit an image transmission
request message, and the transmission terminal device
1201 may select resolution 3 by the same method as in

10 the accounting unit 1202.

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

15 received at that time, and the calculated charge may be
output to the reception terminal device 1203. The
device 1203 may 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.
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- 37 - The seventh enbodi nent of the present invention

w Il be described belowwith reference to the acconpanyi ng draw ngs.
Fig. 14 is a block diagram showi ng the entire 5 network of this

enbodi mrent. Referring to Fig. 14, an ATM ( Asynchr onous Transfer
Mode; to be described | ater) ne rk 1801 transfers data in the ATM
Local area networks (LANs) 1802 and~ 1803 usi ng Et hernet or the like
transfer data in a node other than 10 the ATM To these networks, for
exanple, the foll ow ng

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

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 corresponding ones of
the accounting processing units described in the first
to third embodiments.

Referring to Fig. 29, a transmission terminal

10 device 1401 on the image provider side comprises a
computer such as a personal computer, a workstation, or
the like, or an imgge 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 bperation 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 lmage L e
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appar at uses are connect ed. A facsimle 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 copying nachine 1806 includes a 15
col or scanner and a color printer. The color copying machi ne 1806
al so includes a page nenDry for storay | mage data of an origina
read by the col or scanner, Tircuit for reading out data
witten in the page menory and supplying the readout data to the
printer. 20 : A file server 1807 tenporarily stores inage data

I nput via the ATM network. A workstation 1808 | nput s/ out puts data

tol fromthe fLgSgE¥elon systen af ShELOAL OV & A80914 S COPNERS Lo Lhe

ATM net wor K. devi c exchanges data with the
when the accounting processing unit of the second

embodiment and an apparatus therefor are used.
In the first operation step [S1], User L

5 (reception terminal device 1403) transmits a message
that requests provider A (transmission terminal device
1401) to transmit image Info 1 to provider A via a
transmission line (this message will be referred to as
an image transmission request message hereinafter).

10 The accounting unit 1404 fetclies the image transmission
request message from the reception terminal device
1403. When the transmission terminal device 1401
receives the image transmission request message, the
accounting unit 1402 fetches the image transmission

15 request message from the transmission terminal device
1401.

In the second operation step [S2], the accounting

unit 1402 checks the traffic of the transmission line
via the transmission terminal device 1401 to obtain a

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

25 The unit 1402 notifies the transmission terminal device

1401 of resolution 3.
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25 above-nenti oned LANs and perforns various processing oper ati ons

such as editing for inmage data. The termnal device 1809 is also
connected to the printer - 38 -
1805 via the network line (LAN) 1803 or a dedicated line. A server
1810 has the sane arrangement as thatg, _ of the file server 1807.

The server 1810 is connected to a color copying b5 machi ne 1811 sim |l ar
to the above-nmenti oned col or

The accounting unit 1404 similarly obtains
resolution 3, and notifies the reception terminal
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 paftern indicating the end of the image or by
receiving a message indicating the end of transmission
of image Info 1 to User L, it reads out unit charge 13
from the above-mentioned charge table. Then, the unit
1402 calculates the charge for User L on the basis of

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

terminal device 1401 of the charge.
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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

di spl ay devi ce. A VTR 1813 receives inmage data via the ATM

net wor k. A center station 14 such as a CATV station

out puts various software data and inm data to the ATM 15 net wor K.

A first router 1815 connects anot her ATM network to the ATM network
and a second router 1816 connects anot her LAN. An ATM

network switch (not shown) is arranged

10

15

20

25

The accounting unit 1404 monitors image Info 1
which is being received. When the unit 1404 recognizes
the end of reception of image Info 1 from provider A by
detecting a bit pattern indicating the end of the image
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
provider A on the basis of the information volume of
image Info 1 received from provider A and unit charge
13, and notifies the reception terminal device 1403 of
the charge.

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

Note that this embodiment also includes the
following cases.

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

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

capacity is assured. Alternatively, the accounting e i e
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20 bet ween the ATM network and each of the apparatuses connected to

the ATM network such as the facsimle apparatus 1804, the printer
1805, the col or copying machi ne 1807, and the |ike. Note that these
apparatuses conprise accounting units descrlbed in the 25 first to the
third enbodi rents as needed. g Fig. 15 shows as an exanple a case
wherein the center station 1814 é%nprlses an accounting unit

-39 -

unit transmits an image at a resolution that allows
transmission with the transmissiqn capacity Cr.

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

5 transmission apparatus (or an image reception apparatus
in the case of the accounting unit 1404), and performs
accounting processing in accordance with the
instruction. 1In this case, the image transmission
apparatus performs image transmission processing or

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

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

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

20 following two cases.

More specifically, in the first case, the provider
and the user have accounting units. In this case, the
user (or his or her accounting processing unit) is
notified of the start of transmission of an image from

25 the destination or the image provider before the third
operation step [S3], and starts an accounting

operation. Upon completion of image provision, in the . _._ __
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(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 imge destination, so as to explain
the 5 accounting operation in the above-nentioned arrangenent .

In the first operation step [S1], thegbern1nal devi ce 1809 issues a
transm ssion request to the center station 1814, and desighates an

i mge, its resolution, 10 and the digital television 1812 as its
destinati on. At this tine, the accounting unit fetches the
transm ssion request fromthe center station 1814 that recei ved the

~transm ssion EAHAS operation step [S4], 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

5 provider.

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

10 first operation step [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 ogt 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 J—
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In the second operation step [S2], the center 15 station 1814 transmts

I mge data to the digital tel evision 1812, and the digital

tel evision 1812 receives the i mage dat a. At this tine,
t he accounting operation is executed as in the fourth enbodi nent,
and the charge to be paid 20 by jf&itfﬁlﬁ nal device 1809 (or its user)
to the center station 1814 is Tal cul at ed. In the third
operation step [S3], the term nal- device 1809 or the digital

tel evision 1812 sends a transm ssion term nation request to the

center station 25 1814 when it wants to terminate data reception during
transm ssion @f; ¢ N4 P 3 and the information volume of image Info

1 that has been received at that time, and output the
calculated charge to the reception terminal device
1403.

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

The accounting unit 1404 may be realized by -a CPU,
memory, storage device, and the like of the reception
10 terminal device 1404.
Furthermore, the accounting proﬁessing 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 egplained 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. e e e et e e
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- 40- In the fourth operation step [S4], the center

station 1814 term nates supply of inmage data in accordance with the
transm ssion term nation request. The accounting unit ends its
accounting operation 5 by detecting the end of supply of the inmage data.
In the fifth operation step [S5], the center station 1814 notifies
the term nal device 1809 of the - %harge calcul ated using the
accounting unit. In the sixth operation step [S6], paynent of

t he

According to the above embodiments, accounting
processing can be performed in correspondence with the
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.

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

Furthermore, an image can be hierarchically
encoded in a designated layer, and accounting

20 processing can be performed in correspondence with thé
designated layer.

Embodiments that set the charge system in
correspondence with the image quality involved will be
explained below. ﬂ

25 Fig. 31 is a block diagram showing an embodiment

of the present invention.
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10 charge is perfornmed between the center station 1814 and t he

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

recei ving sides each other. Note that this enbodi nent al so

I ncl udes the foll owt ng cases” - More specifically, when
the term nal device 1809 conprises an accounting unit w thout
arranging any 20 accounting unit in the center station 1814, the
accounting unit may fetch the transm ssion request from the term nal

device 1809 in theREEE§EiRBeESt%98.S§§P a transmission unit 100

transmits image information. A reception unit 120 is

used by a user. A transmission line 106 is used for

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

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

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

Fig. 32 shows the contents of the charge data base

101. The charge data base stores the information to be

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

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

25 time, . and thé like are converted into information

volumes, and unit charges are registered in the charge

data base 10l. The charge data base 101 can be
This Sheet Has Been Replac




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

digital television 1812 supplies a nessage indicating the start of

| mage provision to the term nal device 1809. Upon conpletion of

I mage - 41 - provi si on,
the center station 1814 or the dlgltal tel evision 1812 supplies a
nmessage i ndicating the end - ﬁége provision to the termnal device
18009.

constituted by a semiconductor storage device, a
magnetic storage device, an optical storage device, or
the like.
Fig. 33 shows the contents of the accumulated
5 amount storage device 102. The storage device 102 can
be constituted by a semiconductor storage device, a
magnetic storage device, an 6ptical storage device, or
the like. The accumulated amount storage device 102
stores the accumulated amounts Qf charges incurred
10 during a predetermined period in units of users. When
accounts are settled upon each information
transmission, the accumulateé amount storage device 102
may be omitted.
Fig. 34 shows the arrangement of the accounting
15 device I03. The accounting device 103 can be
constituted by a CPU, multiplier, adder, and the like.
The operation will be described below.
For example, user A shown in Fig. 33 issues an
information request using the user 1/0 unit 109 of the
20 reception unit 120, and at the same time, selects and
sets the quality of a specific image using the quality
information I/0 unit 110. More specifically, user A
sets the number of frames per unit time, the number of
pixels, the chromaticity level, the saturation level,
25 and the lightness level of an image, and the like. The

information request and quality information are output

via the communication interface 107 and the
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The accounting unit starts the accounting 5 operation as described in

the fourth enbodi nent upon detection of the nessage indicating the
start of imge provi sion, and ends the accounting operation upon
detection of the nmessage indicating the end of inmage provision. In
this case, the fifth operation step [S5] 10 of this enbodinent is
omtted. When the digital” £8l &vi si on 1812 conprises an
accounting unit w thout arranging any accounting unit in the center
station 1814 or the term nal device 1809, t he accounting unit

fetches the transm ssion request 15 fromthe digital television 1812 in

e o (S Bhdlnigason 19060 JORL) o\ oLl Sc6RCeol e LERUN 10 |
quality control unit 104 via the communication
interface 105. The image quality control unit 104
attains calculations for thinning 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 quality control unit 104 to have an appropriately
adjusted quality, is output via the communication
interface 105 and the transmission line 106, and is
supplied to the quality information correction unit 107
via the communication interface 107. The unit 107

25 measures the quality of the input image information by
calculating the number of frames per unit time, the

number of pixels, and the chromaticity, saturatlon_/gnd
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the fifth operation step [S5] of this enbodi nent, the di gi tal
tel evision 1812 notifies one or both of the 20 center station 1814 and

the term nal device 1809 of the char ge. The operation
executed when at |east both the center station 1814 and the term nal
devi ce 1809 conpri se accountlng nits is apparent fromthat 25

expl ained in the sixth enbodi nent. “I%0this case, data exchange not
only between the center station and the

- 42 -

lightness levels. After the measured quality is
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 quality comparison. In this case, the
quality information collection unit 108 and the quality
information I/O unit 110 can be omitted.

Note that the image quality in this invention is

determined by the number of frames per unit time of an

10 image, the number of pixels, and the dynamic ranges and
levels of saturation, lightness, and chromaticity, and
the image quality becomes higher as respective items
have broader dynamic ranges and a larger number of
levels.

15 -Fig. 35 is a block diagram showing another
embodiment of the present invention. The same
reference numerals in Fig. 35 denote the same parts és
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_/ﬁf”
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digital television but al so between other term nal devi ces can be

char ged. The ei ghth enbodi nent of the present invention

wi |l be described below Fig. 16 shows an exanple of 5 t he concept of a
mul ti medi a network systemto which the present invention is applied.
Referring to Fig. 16, a B-1SDN network 2001 using a hi gh-speed public
network and a cable tel evision - @@ATV) network 2002 are connected to
each other via 10 LANs (|l ocal area networks) 2003 and 2004.

G ound- based stations 2011 and 2012 perform i nformation

conmuni cations via a conmuni cation satellite 2005. Information

providers 202%&@33&@”%% a known key distribution method, e.g., a key

distribution method based on ID (Shigeo Tsujii & Masao
Kasahara, “"Cipher and Security", Shokodo (1990), a
p&blic key cipher system (Shinichi Ikeno & Kenji

5 Koyama, "Theory of Modern Cipher", The institute of
Electronics, Informétion 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 1I/0 unit 109

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

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

20 communication interface 105 of the transmission unit
100. The deciphered inférmation 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 1S
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provi de various kinds of nultinedia information such as 15 vi deo

I nformation, audio information and the |ike by utilizing these
comuni cati on networks, and charge for the information provided.
Users 2031 to 2039 utilize i nformati on provided by the information
provi ders and pay charges for t@g information. 20 The B-1 SDN
network 2001, the CATV network 2002, the LANs 2003 and 2004, and the
conmmruni cation satellite 2005 are connected to each other and can
exchange informati on with each other (bidirectiona

comuni cations). The information providers 2021 and 25 2022, and the
users 2031 t0eAB3BhaFBACBRNERE CEohfon key @ﬂﬁﬁ@§pﬁﬁ8¢@§s9ﬂ§suﬁ&tthese

comuni cati on net works.
111. The enciphered image information is deciphered by
the common key cipher processing unit 113 via the
communication interface 105, the transmission line 106,
5 and the communication interface 107. The deciphered
image information is delivered to the user as in the
above embodiment.
The time measuring unit 112 measures the operation
time of the common key cipher 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 cése, the unit charge per unit time for the
enciphered information is set in the accounting data
15 base 102, and the encipher processing time measured by
the time measuring unit 112 is set as the number of
pieces of quality information in the accounting device
103. Also, the decipher processing time may be
measured, and the accounting processing may be
20 performed in correspondence with the measured time.
The protocols on the receiving and transmitting
sides will be explained below with reference to
Fig. 36.
In Fig. 36, the receiving side issues a
25 transmission request to the transmitting side via an
accounting device, as indicated by an arrow 1101, and

requests an image quality at the same time. The .._._
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-43- The information providers 2021 and 2022 have

accounting units described in the first to third enbodi nents. Since
bi di rectional conmuni cations can be made, if both the information
provi ders and users have 5 accounting units, an information provider may
becone a user and vice versa. 9 The accounting unit may be

I ncorporated in each ‘appar at us, %ay be inserted between each

appar atus and the network, or may be connected to each apparatus as

transmitting side transfers data, as indicated by an
arrow 1102, and the receiving side receives the data.
At this time, as described in the above embodiments, an
accounting operation is executed. The receiving side
S 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 operétion 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 performéd as the transmitting
and receiving sides replace each other. As for
transmission/receptiqn between other users and
information providers, similar operations and
accounting processing are performed.
20 As described above, accounting processing can be
performed in various networks.
As described above, according to the above
embodiments, appropriate accounting processing can be
performed in correspondence with the quality of an

25 image provided to a user.
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10 an external device. A case w Il be explained below wth
reference to Fig. 17 wherein the user 2039 subscribes to the use of

i nformati on 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 follow ng
descri ption, the transni ssi on 39%he i ncl udes the second LAN 2004, the
B- I SDN net wor k 2001, the CATV network 2002, and the first LAN 2003.
20 In the first operation step [S1l], the user 2039 sends an

| mage transm ssion request to the information provi der 2022 via the

Lransi ssi on 11ne. gynce the usekch1®s376209n98°62 bR 8b8R-LFknabl®

quality, a fair, appropriate accounting system can be
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 widelf different embodiments of the present
invention may be constructed without departing from the
spirit and scope of the present invention. It should

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

claims.
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provi der 2022 provides hierarchically encoded i nage 25 information to

the user 2039 via the transm ssion |ine I n accordance with the
request sent fromthe user 2039.

-44- During this interval, thejggcqunting operation

described in the fourth enbodi ment i s executed. In the third
operation step {8k, rEherl$RED2239 sends a transm ssion termnation

request when he or §Ne™ " onmunication 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
transmission format of the data in accordance with a

detection result of said detection means.

2. An apparatus according to claim 1 wherein
said designation means designates the transmission

format to a transmission terminal wvia the network.

3. An apparatus according to claim 1 wherein
the transmission format is a layer in hierarchical

encoding.

T R
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5 wants to termnate reception of inmge during transm ssion of the

i mage. In the fourth operation step [S4], the information

provi der term nates transm ssion of an inage in accordance with the
transm ssion termnation request. 10 Also, the accounting unit

term nates the above- nmentioned accounting operation. In
the fifth operation step [S5], the cha?%% - incurred is paid.

When the user has an accounting unit in the 15 above-nmenti oned network,
t he accounting unit described inthe fifth enbodi mrent operates. On
t he ot her hand, when both the provider and the user have accounting

units, the accounihdige Untdsshibseiod Appardties Silndge Transmission
System, and Communication Apparatus

ABSTRACT QF THE DISCLOSURE
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
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enbodi nent operate. As can be seen fromthe above 20 description,

simlar accounting processing can be nade for other users and other
i nformati on providers. The ninth enbodi ment of the present
i nvention wl | be described below. In an inage transm ssion system
of this enbodi ment, when information (an inmage request 25  signal
I mge information, infornmation relating to accounting, and the like)
is transmtted via a transmi sdi line between a transmitting
station and a - 45-
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receiving station, the follow ng breaches of security may be

attenpted by ill-di sposed persons: 1. Athird party taps inmage
i nformati on w thout payi ng charges for the received information. 5
2. Athird party disguises hinself or herself as anot her receiving
station, and requests and receives I nformati on. 3. A
receiving station falsifies charge I nformation for paynent after
information is received. 10 42/25 receiving station forges receipt
i nformation wi t hout paying charges for the received information.

As counterr?s,lg ag?nst such illicit acts, the
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accounting unit described in the first to eighth
conbined with the follow ng cipher

10, and 12,
t er m nal

ci pher unit may be assigned to inmage data in units of
and the operation tine of the
vol une processed by the

| ayers,
char ge

a 25

conmon aﬁgrﬁy@x

t he

transm ssi o

enbodi mrent may be

15 unit. In this case, in Figs. 8,
n term nal device and the reception
device can conprise the follow ng cipher unit. The

cal cul ati ons.
expl ai ned bel ow. The

ci

20

hi erarchi ca
ci pher unit and the information
ci phed/2Bit may be used as parameters for
The ci pher technique wll

be

ci pher technique can be roughly classified into
r systemand a public key cipher
eyed pher systens wl |
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be descri bed bel ow.

The comon key ci pher systemw ||
ci pher systemis a cipher system

recei ver share an
key ci pher system a symmetric cipher system or a

secret 5
ci pher system

i denti cal

be descri bed

- 46 -
first.

in which a transmtter and a

The comon key

ci pher key in secrecy (also called a

usual

The comon key ci pher system can be classified
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into a bl ock cipher for ciphering data in units of character strings

(bl ocks) each having an appropriate 10 | ength using an identical key,
and a stream ci pher that changes keys in units of character strings
or bits. The bl ock cipher includes a transposition cipher
for ciphering data by transposing the order of characters, a
substitution cipher for ciphering data by 15 substituting characters
wi th other characters, and the y'ge. In this case, a correspondence
table for transposition or subStrtution serves as a ci pher key.
As the stream ci pher, a Vigenere cipher using multiple tables, a
Ver nam ci pher using a key which is used only 20 once, and the like are
known (for the details of the F:}, rs, fer to Chapters 2 and 4 of
| keno & Koyans, @f 8e
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"Theory of Mddern C pher"”, The institute of El ectronics, Information

and Communi cati on Engi neers (1986)). 25 O the bl ock cipher,
ci phers such as DES (Data "Encryption Standard), FEAL (Fast data
Enci pher ment ALgorithm), and the |ike, whose algorithnms are open to
the public (for the details, Tsujii & Kasahara, "C pher and

I nformation Security", Shokodo, 1990)6?%% w del y
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used as commercial ciphers. The public key cipher systemw || be
explained 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 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 T7/26different fromeach other and the
enci pher key can be open to the public, the enci pher key need not be
distributed in secrecy, resulting in easy key 15 di stribution.
(2) Since the encipher keys of users are open o
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key in
t he
is, RSA

CR
GwW

syst ens,
That

is not a
GS ci pher,

realized. This

deci pher
As typical

25
L ci pher,

IVH ci pher,
S ci pher,

own

her
(3) An authentication function with which a 20

receiver confirns if the transmtter of a sent nessage

pretender and the nessage is not forged can be

function is also called a digital

fol |l ow ng ci pher

ci pher,
ci pher,
ci pher,

si gnat ur e.

systens have been proposed.
8¢@pher

T ci pher,

need only store his or
M
ci pher,

W ci pher,
E

each user

R ci pher,
M ci pher,

GWR

t he public,
secrecy.
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- 48 - - 48- ci pher, GSS

ci pher, OS cipher, and the |ike are known (for the details of the

ci phers, refer to Chapters 5to 8 of lkeno & Koyama, "Theory of
Modern G pher", The institute of Electronics, Information and
Communi cation 5 Engi neers (1986)). As descri bed above,
according to the above : enbodingyég of the present invention, since
accounti ng processing can be p rmed in correspondence with the
resol ution of inmage information, an accounting system 10 that can fully
utilize the features such as the types
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informati on and services can be realized. Wth this
I nformati on and services can be copied wth.
15 i nventi on,

correspondence with the

and qualities of
system various kinds of
According to the above enbodi nents of the present

accounting processing can be perfornmed in

hi erarchi cal encodi ng t echni que. Accordi ng to anot her

feature, an illicit act . agai nst information transmtted/received in
Accordi ng

an i mge 20 transm ssi on systen1cb@/b@ prevent ed.
format of data can be

to anot her feature, the transm ssion
designated in correspondence with the traffic state of a network.
The preferred enbodi nents of another inage
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25 transm ssion system according to the present invention wll be
descri bed bel ow. - 49-

In the enbodi nents to be described bel ow, the present invention is
applied to set the resol utions (layers) of an inage to be transmtted
in correspondence with the traffic of a transmssion line 5 and
to set the charge for the image in accordance with the resolution to

cope with hierarchical encoding in a 11/26
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transm ssion systemthat transmts hierarchically encoded i mage

information via the transm ssion |ine. In particular, the first
enbodi ment of this system 10 wll explain in detail an accounting unit
that perforns accounting processing in a charge systemthat
uniformy charges in units of layers (resolutions) of

i nformati on. The second enbodinent will explain in detail an

15 accounting unit used in a charb%/%&sten1that takes into

consideration the information volune as well as the | ayers
(resolutions) of tnformation. The third enbodi ment will explain
in detail an accounting unit used when accounts are settled at 20

predetermned tine intervals in the first and second
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enbodi nent s. The fourth enbodinent will explain in detail a

case wherein the inmage provider side has one of the accounting units
described in the first to third 25 enbodi nent s. The fifth
enbodi nent will explain in detail a case wherein the inmage receiver
si de has one of the - 50-

accounting units described-in the fifﬁ?Zéo third

FIG. 18
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enbodi nent s. The sixth enbodinment will explain in detail a case
wherein both the inmage provider and receiver sides have. 5 correspondi ng

ones of the accounting units described in the first to third

enbodi nent s. 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 communi cati ons between equi pnents
connected to a | ocal area net wh4)26 The ei ght h enbodi nent
will explain in detail a case wherein the accounting units described

in the A£;§t LgaiZZth embodi ments are applied to 15 conmmuni cations
bet ween edui s ted to a wi de
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area networKk. The ninth enbodiment will explain in detail a case

wherein a cipher unit is conbined with one of the accounting units
described in the fourth to eighth 20 enbodi ments so as to protect

i nformati on from bei ng tapped or altered, and to performfair
accounti ng pr ocessi ng. The first enbodi ment of this
system according to “the presen%# %éention w Il be described bel ow
with 25 reference to the acconpanﬂi @ raw ngs. The
operation of the image transm ssion system will be briefly described

below. First, the

FlG. 22
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- 51 - ' above-nenti oned hierarchical encoding is perforned for

an image to be transmtted. Second, the use condition of a
transm ssion |ine is checked, and if a sufficient capacity is
available, 5 frames of all the layers of the imge information are
transmtted. On the other hand, if a sufficient capacity for
sending information of all- the layers is not avail abl e, I nformati on
is transnitted in the order from 106/26 nfornation of | ayer 1 to those of
upper layers within

FIG. 23
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si tuati on,

Fig. 19 is a functional
accounting unit according to an

the range that the currently avail able capacity of the
line allows. Such transm ssion nethod
t echni que upon processi ng
However,
quality of information or services,
processing to cope with
i nvention has been nalié/26
and has as its object to realize accounting

and does not

transm ssi on

becones an inportant el enent
of multinedia information in, e.g., a LAN.
this system does not depend on the type or

perform accounting

hierarchically encoded i nage data. The
consi deration of such 20

processi ng

that can cope wth the hierarchical encoding t echni que.
bl ock di agram show ng principal part of an
FIG. 24A
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25 | mage transm ssion system of the present invention. Referring
to Fig. 19, an inmage transm ssion system 110 conpri ses an accounti ng
unit 100. A control unit 101 -52-
fetches image transm ssion requests from users transmtted/received
in the i mage transm ssion system controls the operations of a
traffic checking unit 102, - a resolution (transm ssion node) selecting
unit 103, 5 and an accounting prdﬂ%ﬂﬁrm)unit 104, and al so
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controls to notify the selecting unit 103 and the accounti ng
processing unit 104 of an identifier (the name or code for specifying
an i mage) of a requested i mge. 10 The traffic checking unit
102 checks the transmttable capacity (traffic information) at that
time by nonitoring the image transm ssion system 110 or by i nquiring
of the inmage transm ssion system 110 as to I nformati on associ at ed
with the traffic managed 15 thereb/26nd notifies the resol ution
selecting unit 103 of the checking result. The resol ution
selecting unit 103 receives the identifier of a requested inmage from
the control wunit 101 and traffic informati on of the inage

transm ssion

FlG. 27
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20 systemfromthe traffic checking unit 102, selects a resol ution
upon transm ssion of the imge in accordance with the traffic
information (the resolution selecting met hod will be descri bed

| ater), and notifies the accounting processing unit 104 and the

| mage 25 transm ssion system 110, which perform accounting

processing, of the selected resolution. The
accounting processing unit 104 fetche0426
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i mage identifier fromthe control unit 101, and al so fetches

resolution information fromthe resol ution selecting unit 103. The
accounting processing unit 104 5 reads out a charge corresponding to
the fetched i mage identifier and resolution information froma
st orage unit 105, and notifies the image transm ssion system
110 of the readout charge i nformatiq, The storage unit 105
stores charge information of 10 s to be referred to by the
accounting processing unit 104. The image transm ssion
system 110 is constituted by a network, and term nals such as
conput er s, receiverge printers, nonitors, and the |ike, which are
15 connected to the netw&k via linesr by radio. gBte J
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that the respective functions need not always be di vi ded as

descri bed above, but a plurality of functional blocks may constitute
a single functional bl ock, or an arbitrary one of the
above- nenti oned 20 functional blocks may be divided into a plurality of
bl ocks. The traffic checking nmethod in the traffic
checking unit 102 will be described bi}om/mhile t aki ng as an exanpl e
a case wherein the image transm ssi system 110 is realized by an
ATM nchron Transfer :
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I mge transm ssion system 110 as to whether or not data
If the inage

transmtted at a certain t

transm ssion system 110 denies 5

Cr, the unit 102

grants permssion to 10

102 sets

ransm ssion rate Cr.

FIG. 32

READING OF

UNIT CHARGE
—b

Cr < Q)
i f tféngé i mage transm ssion system 110

until

The traffic checking unit 102 inquires of the

can be

transm ssion at the transm ssion rate

I nquires of the inmage transm ssion system 110 as to
transm ssion at a transmission rate
is granted. On the other hand,

perm ssion
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the transm ssion rate O as a checking val ue. In an i nmage

transm ssion system constituted by anot her network system a traffic
checki ng nmet hod ot her than that nentioned above may be perforned in
15 correspondence with the network. More specifically, t he
traffic checking nethod of this enbodi nent is not limted to the
above- nenti oned exanpl e of- the ATM An exanpl e of the resolution
selecting nethod in t he resol84/g§ selecting unit 103 will be
expl ai ned 20 bel ow. The resolution selecting unit 103
receives information associated with the traffic of the inmage

transm ssion system 110 fromthe traffic checking unit 102, -and al so

receives the identifier of a requested
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i mage at the

The resol ution sel ecting
(transm ttabl e capacity) of

|ater with reference

be descri bed

required for transmtting the requested
25/26

unit 101.
transm ssion capacities (information stored in the

storage unit 105 will

I mge fromthe contro
respective resolutions and the traffic

unit 103 conpares
the i nmage transm ssion

55-
to Fig. 20)
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"5 system by accessing the storage unit 105, and determ nes the

* resol ution upon transm ssion of the i mge in the foll ow ng sequence.
Let Cr be the transmttable capacity cal cul ated by the traffic
checking unit 102, Cl be the transm ssion 10 capacity required for
transmtting certain hi erarchi cally encoded i mage i nformation at
resol ution 1, C2 be the transm ssion capacity required for
transmtting the i mage i nformation gzqﬁzguﬂ ution 2 (information of
| ayers 1 and 2), C3 be the transm sst 15 capacity required for
transmtting the inmage i nformation at resolution 3 (information of
| ayers 1, 2, and 3), and C4 be the transm ssion capacity required
for transmtting the imge information at resolution 4
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(i nformati on of Iayers 1, ﬁ® 3, aqd 4). In this case, 20
M—W

4, rezg!w%éog f on 3Fb§k

[err]

3is selected 190 Also

if C2

resol ution selecting unit 103 notifies @ﬁe'inage% e ‘Thtransﬁrssron sy”“
that a sufficient transn ssion capacity cannét “be:
resol ution 1. i -56 -

selected; if C3 > C} [ T
zﬁ > Cr [err] C1, resoiu
Lo e rfotl’ solutlon is selecté6

‘obt aizhed: & &n &

WHAT IS CLAIMED IS: ISI'W

1. A communication apparatus fof receiving data via a
network, comprising:

(a) detection means for detecting a traffic state of the
netwofk;

(b) designation means for designating a transmission format
of the data in accordance with..a. detection result of said
detection means;

(c) accounting means for accounting in accordance with said

transmission format designated by said designation means; and

(d) storage means for storing an accumulated amount of

charge for each user.

T [

2. An apparatus according to c¢laim 1 wherein said
designation means designates the transmission format to a

transmission terminal via the network.

3. An apparatus according to c¢laim 1 - wherein the

transmission format is a layer in hierarchical encoding.

4. A communication method for receiving data wvia a
network, comprising
(a} detection step for detecting a traffic state of the
network;
(b) designation step of designating a transmission format

of the data in accordance with a detection result of said

detection step; REPLACEMENT SHE! ¥

e

15 JAN 1599




Note that the operation of the resolution ThisSheetdlapBeeh Replagedi t 103 is not

limted to the above-nenti oned one. If l i's not enough
to.transmt an inmage at resolution i (i =1, < C), an
[ w t 0]

i mage may be transnitted at resol ution I _ I'n"the bounds of_theCr
capacity Cr, or the control may_ yntrr“g-T -s;ui. lent capacity
([err] C) is avai |l abl e. mfééFlg.éa% éﬁ@ﬁ@ Barrexgnpl e of a
charge table stored 10 in the storage unit GE&@“EMB charge table

shown in Fig. 20, for exanple, information !nfo“T | s charge
11 and requiresc)ranssbafit@Agcapapi ¥ dddoweind tih Saccordand¥ Wided g
resol ution 1.
transmission format designated by said designation step; and
(d) storage step of storing an accumulated amount of charge

for each user.

5. A storage medium for storing a computer readable
program, said program comprising:

(a) detection step for detecting a traffic state of the
network;

(b) designation-step of designating a transmission format
of the data in accordance with a ‘detection result. of said
detection step;

(c) accounting step of accounting in accordance with said
transmission format designated by said designation step; and

(d) storage step of storing an accumulated amount of charge

for each user.

REPLACEMENT SHEET

15 JAN 1999
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Al so, _infaormation lafo 1 incurs charge 12 and 15 requires transm ssion
capaC|ty Cl2 when it is provided at resolution 2, and incurs charge
reeplliay Besn Replaced  t r ansni ssjon capacity C13 when it is provided at
resol lm
s em

“L The operation executed when the accounting unit
iment performs accpyqting processing in a char ge
sets charges in units of resotutions w Il be described
beI ow. In the follow ng d@ﬁgéépﬁ-f@ﬁsmlSSIOn sasfeyd | | be exenplified
wherein a user (or his or her term nalf)z)] requests a provider to

transmt imge 25 | nfrienabe a@nisha soiams Byistahl, eagdpacity of the image
transm ssion systemat that time is O (Cl4 > O [err] C13).

Communication Apparatus

e e i g,

(SINGAPORE parmms
PATENT
ABSTRACT OF THE DISCLOSURE G

ABSTRACT OF THE DISCLOSURE L—-_&EE{“_D\J

A communication apparatus for receiving data via a network
comprises a detection means for detecting a traffic state of the
network and a designation means for designating a transmission
format of the data in accordance with a detection result of said

detection means. -

FIGURE 19

! REPLACEMENT SHEET

15 JAN 1999




In the first operation step, the control unit 101 fetches
with which the user requests to transmt i MagE:FAL T By 1ok
nmessages

or receiving a neséage fromthe inmage transmi ssioy .
In the second operation step, the traffic checking -

10

15

20

25

qoeass3 HO-

transmtted/ received in the i mage 1

et el

frie ar

Image Transmission Apparatus,

Image Transmission System, and

Communication Apparatus REPLACEMENT.SHEET

19 FEB 2338

oo cemn et

BACKGROUND OF THE INVENTION

Field of the Invention

The présent invention relates to providing
information.in a2 multimedia network system for
transmitting information suéh as dynamic image data,
still image data, audio data, computer data, and the
like, and an image transmission apparatus, an image

transmission system, and & communication apparatus used

therefor.

Related Background Arxt

In recent years, so-called information service
industries are growing along with the use of optical
fiber networks in trunk communication networks, spread
of cable television systems, practical use of satellite
communications, spread of local area networks, and the
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.
q e A LS

M) 2l e



unit 102 checks the traffic of the inage transm ssion
that time to obtain a transmttable 10 capacity C
third operation step, the control unit 101 notifies

selecting unit 103 of identifier Info 1 of the r

traffic checking unit 102 notifjes the resolutio |

unit 103 of the transnmittable capacity Cr. Furt hef nor e,

resol ution selecting unit 103 reads out transm ssi

required for transmtting image Info 1 at the respective resolutions
fromthe storage unit 105, and conpares themwth the 20

transmttabl e capagilyEr SQ@s c%aﬁv%%lﬁ%'hail”&g&ormationr ehideon 3

corresponding to the current tra
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
S 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 An object of the present invention is that a traffic
state of a network is detected, and a setting of a traffic

format and an accounting are performed based on the

detection of the traffic state. According to an embodiment
of the present invention,

a _communication apparatus for receiving data via a network,
comprises detection means for detecting a traffic state of

the network, designation means for designating a
transmission format of the data in accordance with a

15

£ id ection m accounting means
\Jr for accounting in accordance with said transmission format
designated by said designation means, and storage means f£gr
storing an accumulated amount of charge for each user.

20

25



Then, the unit 103 notifies the inmage transm ssion system 110 of the
sel ected resol ution. In the fourth operation step, the control
unit 101 25 notifies the accounting processing unit 104 of ==
identifier Info 1 of the requested i mage3-The

- 58- resolution selecting unit 103 notifies
processing unit 104 of the selected resolution 3.

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
U

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;



The accounting processing unit 104 reads out corresponding

fromthe charge table stored in 5 the storage unit 105
in Fig. 3,
control unit 101 and resolution 3 notif-s4d fromthe
selecting unit 103, and notifies the inage transm ss
the readout charge 10 I nformati on. Fig. 21

the basis of image identifier Info 1

ol Tror
&§ts#t@1 2%“1“0

showi ng the detailed arrangenent of the accounting uhit 100 shown_in

t he

functional bl ock diagramof Fig. 19.

21, an accounting unit 200 15 corresponds to the accounting unit 100

shown in

10

15

20

Fi 8igl95 AsCBUp20¢kpdnagsarsshopihg anothas |/ O
arrangement of the accounting processing unit in the
accounting unit of the second embodiment:;

Figs. 6A and 6B show accumulated charge tables
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;

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 opefation sequence
of the image transmission system of the fourth
embodiment;

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

Fig. 11 is a chart showing the operation sequence
of the image transmission system of the fifth
embodiment;

Fig.'lz is a block diagram showing the overall
arrangement of an image transmission sy#tem according

to the sixth embodiment of the present invention;



I nterface 202 and generates commands to an external
accordance with a programstored in a ROM 204 o]
The /O interface 202 exchanges information with
transm ssion system or inputs/outputs -5- data to/fr
206. The RAM 203 i s used by the CPU 201 as a te

stores a

executed by the CPU 201. Wen a programis | oade

10

15

20

25

program 25 The ROM 204 stores

Fig. 13 is a chart showing the operation sequence
of the image transmission system of the sixth
embodiment:;

Fig. 14 is a block diagram showing the entire
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
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 éighth embodiment
of the present invention;

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;

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

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

Fig. 22 is a functional block diagram showing an

accounting unit according to the second embodiment of

the present invention;



outside the accounting unit 200 or is stored in the RAM

204 may be onitted. A bus 205 is used for ex Atz AEGE

t he conponents fromthe CPU 201 to the ROM 204. Th ~—==-ST Ol age
devi ce 206 stores charges correspondi ng -t6o di fferept}resol iy i 1
units of imges, and conprises a magnetic, opticaly} or T htohduct

el enent . In Fig. 21, the functions of the contjrdl _uni '

the traffic checking unit 102, the resolution selecting 10

t he accounting processing unit 104 shown in Fig. 1

by the CPU 201, the I/0O I nterface 202, the RAM 203, the ROM 204, and

t he bus Fig. 23 is a block diagram showing the detailed
arrangement of the accounting unit of the second
embodiment;

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 system of the fourth embodiment;

Fig. 27 is a block diagram showing the arrangement
of principal part of an image transmission system

15 .according to the fifth embodiment of the present
invention;

Fig. 28 is a chart for explaining the operation of

e 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;



205. For exanple, the control of the above- menfiREReHCEMB!T SHEL:

operation steps, traffic checking processing, resol Lt fof~Serecting ;
processi ng, accounting processing, and the like arela taiigngmﬂghe-‘
CPU 201, and the operation sequence, traffic checki hgjne ) :
resol ution sel ecting nethod, and accounting process nbmnakhed-26—4
therefor are stored in the RAM 203 or the ROM 204. The traffic
checki ng processing in the first operation step, resotution
notification in the second operation step, and charge notification
in the fourth operation step are perfornmed via the I/Ointerface
202. 25 NotFd.gt-h @2 tilse aanvizmg ahentl nigh aher €alrmads ofh@n

functional blocks shown in Fig. 19 is not limted to
accounting data base shown in Fig. 31;

Fig. 33 is a view showing 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 5e described hereinafter,
L - 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
hierérchically 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.




that shown in Fig. 21. For exanple, at |east one of REPLACEMENT SHEET

- 60- the functional blocks shown in Fig. 19 may b |
constituted by one device, or all the functional blocks . SH@MﬁEb“TF'94
19 may be constituted as a single devices- Al so, the operati‘o s‘ﬁ t !
limted to the 5 above- menti oned one, and this enbodi ngnt*~-Aekudes.-thed

foll ow ng cases.

10

15

20

25

The second embodiment will explain an accounting
unit used in a charge system that takes into
consideration the information volume as well as the
layers (resolutions) of information.

The third embodiment will explain 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
described in the first to third embodiments.

The fifth embodiment will explain a case wherein
the image receiver side has one of the accounting units
described in the first to third embodiﬁents.

The sixth embodiment will explain a case wherein
both the image provider and receiver sides have
corresponding ones of the accounting units described in
the first to third embodiments.

The seventh embodiment will explain a case wherein
the accounting units described in the first to sixth
embodiments are applied to communications between
equipments connected to a local area network.

The éighth embodiment will explain a case wherein
the accounting units described in the first to sixth
embodiments are applied to communications between
equipments connected to a wide area network.

The ninth embodiment will explain a case wherein a

cipher unit is combined with one of the accounting



g

More specifically, the second and third operation tB@@JW%§ b@ =
conbi ned into one step, and the resol ution sel ecting un|t 103 read%
out the transm ssion capacity 10 G required for trangmitti Qof ERERsal | nf
1 at a certain resolution i. Afteg-the unit 103 nofi |es the t r af fii
checking unit of the transm ssion capacity G, the ec |22J
unit checks if the transm ssion can be performed aty the resol Uil ok
i. 15 I f the transm ssion cannot be perforned, t

resolution selecting unit 103 reads out a transm ssion capacity
required at a resolution (e.g., resolution I-1) lower than the
resolution i, uviwidsr @eeairibklein the foheth- kBNkigReH epbpodiments| ot he

transm ssion can be 20 performed, the resolution selecting unit 103
notifies as to protect information from being tapped .or altered,

and to perform fair accounting processing.
The first embodiment of an image transmission
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 encdding in an image
transmission system for transmitting hierarqhically
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

e 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
roughiy 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 éncoding using different
resolutions can be realized to some extent. For

example, a reduced image with a small number of pixels



[RY O3 SPUILNEL TR WS § ) GRS ) H LA

the image transm ssion system and the accounting prog¢essi ng unit 104]
of the selected resolution. Alternatively, in thelfitQtFEB 2000
operation step, the user designates a resol ution upon fequesting an |
imge. 25 Wien the accounting unit ofo4his enbodi nent injthe

second to fourth operation steps determ nes that the linage can he
transmtted at the designated resol ution,

- 61 - the resolution selecting unit 103 notifies the inmge

may be displayed on a monitor, and a detailed image
with a large number of pixels using full information
may be printed.
Fig. 18 shows the general format of hierarchically
5 encoded data. Referring to Fig. 18, a field "head of
image" includes a header indicating the beginning of a
piece of image information as a whole. A field "header
of frame 1" includes a bit pattern indicating the
beginning of frame 1, and a field "frame 1" includes
10 infofmation 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" iﬂcludes a
bit pattern indicating the beginning of frame n, and a
20 field "frame n" includes information of layer n as
diffe;ence 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 ISQO/IEC 10918-1, 10918 or ITU-T T;Sl, T.83. Such

encoding techniques are popularly used in a multimedia

network.



transm ssion systemof an instruction for transmtting t-tre—1T1 ‘@kET
t he designated resolution, and the accounting proces iﬁ@’ ﬁF‘ﬁ%D REEE
perfornms the accounting 5 processing at the designated fegol ution.

Wien the transm ssion cannot be perforaeds the resol gt i orq ¢ ¢ 24020
unit 103 transmts an imge at a transnmittable rate ¢r jwaits until |
the transm ssion can be perfornmed. Alternatively, th At-t-—108
notifies the 10 i mage transm ssion system of a nessage i|lndi cating that

an image is transmtted by |owering the resolution or “Thé request is
cancel ed. The accounting processing unit 104 perfornms accounting

processing correspbhgli N is a fdroctivhdle ylendk i gyramesHowimapestst i ons. 15
The second enbodi nent of the present invention
arrangement of an accounting unit of this embodiment.
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 information and
use information to be referred to by the accounting
processing unit 101. The image transmissicn system 110
of this embodiment is constituted by a network, and

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

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

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

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

25 resolutions by the accounting unit of this embodiment
will be described below. In the following description,

a case will be exemplified wherein a user (or a



wi Il be described belowwith reference to the accoﬁadﬁ?ﬂﬁgtﬁfﬁhﬁﬁgﬁr

In this enbodi nent, the present invention is appl i ef to [ o Tearizean
accounting unit used in a charge 20 systemthat selectp Wﬁﬁl@ on
(layer) of an inmage to be transnmigzed in correspondence

traffic of a transmission line, sets unit charges jper—tiHter

I nformati on volunme in correspondence with the resqlutlons in units
of images, and determ nes the 25 charge on the basis oT"Tﬁe‘Unrt“eha#geJ
and the i nformati on volunme of the transmtted image, to cope

wi th hierarchical encoding in an inage transm ssion

5
.
10
15
20
25

terminal used by the user) requests a provider to
transmit image Info 1 at resolution 3.

In the first operation step, the accounting
processing unit 101 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.

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

In the third operation step, the aecounting
processing unit 101 outputs cherge 13 to the image
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
apparatus in accordance with a program stored in a ROM
204 or a RAM 203.

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

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

201, and stores a program.
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information via the transm ssion |ine.

VN

systemfor transmtting hierarchically ercgé% |nag

Fig. 22 ijs a Fhﬁétlon

SHEET

bl ock di agram show ng principal part of an accountijng upgq%angﬁgp g

to the 5

corresponds to Fig. 19 in the first enbodinent. In the

descri ption

i mage transm ssion system.gg.the present in ention

, a detailed description of the sane arngggggglﬂzggr__“J
operation as those in the first enbodi mrent will be omtted™ RS
Referring to Fig. 22, an inmage transm ssion system

5
_
10
15
20
25

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

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

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

In this embodiment, the present ihvention is
applied to realize an accounting unit for a charge
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
image transmission system for transmitting
hierarchically encoded image information via a
transﬁission line.

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

An operation of the accounting unit of this

embodiment for performing accounting processing in a




410 conprises an accounting unit 400, which corresponds i RERLAGEM MG, SHFET™D
accounting unit 100 shown in Fig. 19. A controlt qﬂ#ﬁmﬁﬁiw- 1
corresponds to the control unit 101 shown in Fig. 1P.} A tr&%éi n
checking unit 402 15 corresponds to thgtraffic checki unii® g%%mn
in Fig. 19. Aresolution selecting unit 403 corresgonds. M B
the resolution selecting unit 103 shown in Fig. 19. An o
accounting processing unit 404 corresponds to t he kG -
processing unit 104 shown in Fig. 19. A 20 storage unit 405 stores
charge information of inages to be referred to by the control unit
401, and corregfiiidfe system tthdth@edOpde gédl pekOunitown fidtnfatgonl9. The

I mage transm ssion system 410 corresponds to the inmage

transni ssi on sygdBmel LS Whdriyds 0.inl Sorrespondence with the
respective resolutions, and calculates the charge by
multiplying the unit charge with the information volume

S of a transmitted image will be explainéd 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 receivingla 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.



25 A nmeasuring unit 406 neasures the information vol une of....

image information transmtted/received in the REPLADER?

- 63- i mage transmi ssion system 410, and i s not jartanged.-
the first enbodi ment described above. -15- The contlents of
table stored in the storage unit 402 are the sanme ds it hd9F%
5 Fig. 20. .

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

5 In the sixth operation step, the accounting
processing unit notifies the image transmission system
of the charge calculated in the fifth operation step.
In this case, the operations in the fifth and sixth
operation steps may be performed at an arbitrary timing

10 during image transmission in place-of the
above-mentioned operations. Also, when an arrangement
shown in Fig. 4 is to be adopted, a charge system other
than the above system that calculates the charge by
simply multiplying the unit charge with the information

15 volume may be used.

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

20 external apparatus in accordance with a program stored
in a ROM 504 or a RaM S03.

The i/o interfade 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.




ey =

The operation when the accounting unit of this enbo ig@ﬁff'

accounting processing in a charge system that sets fhaides hert GHWEET
i nformati on volune in correspondence with resol utions; and detéinrne
the 10 charge on the basis of the ugst information vgl ymelgnEgg =5 :7
the information volune of the transmtted inmage will be - desc?f%%d
below. In the follow ng description, a case will pe exénprified-—/

bel ow wherein a user (or his or her termnal) req _provider to

transmt inmage Info 1, 15 and the transmttabl e capacity of“Fﬁé‘Fﬁage:
transm ssion systemat that tineis C (Cl4 > C [err] In this

case, the first toTheuROM &5Pdr atbuas a progsamptoabe ekecyhed é%B%h%se in
the first enbodi nment descri bed above, and a detail ed
description.tﬁ@ﬂeé@lo When a program is loaded from a device
outside."the accounting unit or the RAM 503 stores a
program, the ROM 504 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/received in
the image transmission system, and comprises, e.g., a

10 counter.

In the arrangement shown in Fig. 4, for examplef a
charge calculation or the like is performed by the CPU
501, and the operation step and the chérge 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
R 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 thé information volume, and the charge is calculated
based on the unit charge and the measured time, the CPU
501 may perform measurements, and the measuring

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

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



20 will be omitted. In this enbodi ment, updnREBWErEET iGN GE!
the fourth operation step, in the fifth operation dtgp~thHe " |

- measuring unit 406 counts the information volunme of maqgngﬁétzgﬁg l _
while the inmage transm ssion system 41017s 25 transm titijng 'i’r nfof
1. Upon conpletion of transm ssion of image Info 1 %nd b
processi ng unit 404 determnes the charge on the bagis of unit }
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interface 701 shown in Fig. 5 fetches an image request
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
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 I/O0 interface
701 and the information volume measured by a measuring
instrument 703, and outputs the wvalue (product) as the
charge to the I/0 interface 70l.

The measuring instrument 703 measuies the volume
of image information transmittéd/received in the image
transmission system, and comprises, e.g., a counter,
timer, or the like.

.In the arrangement shown in fig. 5, for_example, a
chafge calculation is performed by the multiplier 702,
and the fetching operation of the message corresponding
to a user's image request and charge notification are
made via the I/0 interface 701.

The volume of image information transmitted in the
image transmission system is measured by the measuring
instrument 703. Note that the arrangement shown in
Fig. 5 is used when the product of the unit charge and

the information volume is calculated as a charge.



charge 12 and the counted information volune, and nqrty , igﬁgf
transm ssion system 410 of the det erm ned char ge. ' REbEECEI‘R&Tg ,:F
is a block diagram showing the detailed 5 arrangenent of {he accounting
unit 400 shown in the functional _jgack di agram of Fif.| 229 FEB 2000
Referring to Fig. 23, an accounting unit 500 corresppngs to the
accounting unit 200 shown in Fig. 21. A CPU 501 corrgsponids to the
CPU 201 shown in 10 Fig. 21. AnI/Ointerface 502 corresponds to the

/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 Thel ArfragigedbntAtbat 28321igesseHel accexabangi ng data

processing unit of this embodiment is not limited to
those described above. For example, the multiplier'702
in Fig. 5 may be replaced by an arbitrary combination

5 of a multiplier, divider, adder, subtracter, and the
like, and the accouﬁting'processing unit as'a whole may
be constituted as a single device.

The third embodiment of the presént invention will
be described below with reference to the accompanying

10 drawings.

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

15 described above.

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

Figs. 6A and 6B show examples of accumulated

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

25 images provided to User A is not paid yet, only Charge

B of those for images provided to User B is not paid

yet,....



15 anong the components fromthe CPU 501 to the ROM 504, "y "
REPLACEHERYcSHEET

corresponds to the bus 205 shown in Fig. 21. A eVt e
506 stores charges correspondi ng to different resgl gtions in unit$
of imges, and corresponds to the _gporage device 206 sSTOWER gy O
21. 20 A measuring instrument 507 neasures the transm ssi pn
vol unme of inage information transmtted/ received i{n The image
transm ssi on system 410, and conprises, e.g., a caunter. In this
case, when tine is neasured in place of the information 25

vol une, and the charge is determ ned on the basis of the unit charge

and the measured tinﬁls&befg?LEQEXple, Fig. 6B shows an accumulated

amount table used when the accounting unit is arranged
in a terminal of the user side, 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
procgssing unit reads out unit charge 13 as a charge
per unit information volume for providing image Info 1
at resolution 3 from a charge tab}e (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.
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may be omtted. Referring to Fig. 23, the fungtijon
control re 8Iqﬂ‘:[$ mﬂﬂ 5

sel ecting unit 103, and the accounting.ggocessi ng unit
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perform nmeasurenents, and the neasuring ingstfrunent 50/

unit 401, the traffic checking unit 402, the

Fig. 22 can be realized by the CPU 501, the I/O intlerface 502,

RAM 503,

(the
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t he

the ROM 504, the bus 505, and the neasuring THSTTUMENT

measuring i nstrument 507 may be omitted when tine is

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

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
processing unit notifies the image transmission system
of the charge.

In the seventh operation step, the accounting
processing unit reads out the accumulafed charge of
User L (or provider A) from aﬁ accumulated charge table
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
image as a new accumulated charge. |

In the ninth operation step, the accounting
procéssing 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
calculated in the eighth operation step. In the

above-mentioned operation example, the charge is

oUY




10  neasured). In this enbodi ment as wel |, vdrRGRSACEMENT BHEET
nodi fi cations described in the first enbodi nent may be—madeE™TH" thﬁs
enbodi ment, the charge at that time nay be cal cul ated ﬁ ﬁ Bqﬁ%gOd
as in the fifth operation step at an lp. arbitrary timjg d PI g

transm ssion, and the accounting processing unit AL notit-k-es:

| mage transm ssion system of the charge. The th|rd
enbodi ment of the present invention wll be descri bed—betow™"20

In this enbodi ment, the present invention is applied to allow settle
accounts at predeterm ned tine interval s by cal cul ating the

?ﬁgurml ated ChfytgfmiheldN®ased on theStedB8ute6ANdrCHROENABA! 8o DBt E that
provided and the information volume.

Note that this embodiment also includes the
following cases. That is, by éhanging the charge

5 table, a fixed charge in units of images is read out in
place of the unit charge in the second operation step,
the third and fifth operation steps are skipped, and
the sum of the 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 séventh 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 1/0 interface 1101 is used for

25 fetching an image request signal transmitted/received

in the image transmission system of this embodiment,



arrangenment of an accounting unit of this enbodinment is 25 t he sane as

accunul at ed
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amount table when the accounting unit is arranged in a

t er'm
the inmage provider side. Referring to Fig. 24A, only CLarqe A of

t hose of inmges provided to

that shown in Fig. 22. Figs. 24A and 24B shom/eﬁggﬁhgﬁggﬁy
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anount tables stored in the storage uni} et § s
enbodi ment. For exanpl ,33ki g. 24A shows anjfagcunul at ed
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and reading out a charge from a charge table (e.g.,
Fig. 3) by accessing the storage unit.

Also, the I/0 interface 1101 is used for reading
out the accumulated charge stored in the storage unit
or 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.

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

Referring to Fig. 7B, an'I/O interface 1111 is
used for fetching an image request signal
transmitted/received in the image transmission systém
of this embodiment, reading out a unit charge from a
charge table (e.g., Fig. 3) by accessing the storage
unit, and inputting the readout charge to a multiplier
1112.

Also, the I/0 interface 1111 is used for reading
out the accumulated charge from an accumulated charge
table (Fig. 6A or 6B), inputting the readout charge and
accumulated charge to an adder 1113, and outputting a
charge calculated by the multiplier 112 to the image
transmission system or outputting the charge calculated

by the adder 1113 to the image transmission system.




5 User Ais not paid yet, and only Charge B of those of | mages

provided to User B is not paid yet. On the other {h E d

shows an accunul at ed anount table when the accountingju ﬂanf“J@rTaqﬁgT
arranged in a term nal on the usejzside. Referring tojFifg. 24B, only }
10 Charge A of those of images provided fromprovider A js| 19 FE&G&B{!{]
paid yet, and only Charge B of those of images provi fleg from i
provider B is not paid yet. A sequence for calchlating the 7
accunul at ed anount of charges obtai ned based on the Wait-charges and
15 I nformati on volunmes of inmages by the accounting unit of this

T oo eSS IR ot litaaceq PG decgigton @

termnal) regygstScharge of an image input from the I/0 interface
1111 and the information volume measured by a measuring-
instrument 1114, and outputs the value (product) as a

S 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
new accumulated charge, and outputs it to the I/O

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

e operation of a message corresponding to a user's image

request and charge notification are made via the I/0

20 interface 1111.

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

25 information volume is not taken into consideration, and

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



provider Ato transmt imge Info 1, and the 20 transnittable capacity

of the inmage transm ssion system at that tine is C €t o Nﬂ ;éT
C13). Note that the first to fifth operation s éﬁ?LF £ Dl
the operation sequence of this enbodi nent,4s the sane as those |
descri bed above, and a detailed description 25 t her eof |l gggmgmmed‘
In this enbodi nent, upon conpletion of the fifth opér ati on step |
descri bed above, in the sixth operation
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product of the unit charge and the information volume
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 various
modifications may be made. For example, in Fig. 7A or
7B, the multipiier 1112 and the adder 1113 ﬁay be

. replaced by an arbitrary combination of a multiplier,
divider, adder, subtracter, and the like, and the
10 accounting processing unit as a whole may be
constituted as a single device.

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

15 drawings.

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

Referring to Fig. 8, a transmission terminal

20 device 1201 on the image provider side comprises a
compqter 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



step, an accounting processing unit reads out the accumnul at ed anount
of charges for User L froma storage unit, adds th
in the fifth operation step to the readout accumul
records the 5 ~ sumdata in the storage ygit 705.

enbodi nrent of the present invention W |l be descri
reference to the acconpanyi ng dramﬁngs

di agram showi ng a case wherein 10 an i mage provider (
term nal device) has one of the accounting process ng units descrlbe
in the first to third enbodi nents.

computer, a workstation, or the like, or an image

receiver.

The operation of this embodiment will be described
below with reference to Fig. 9. In the following
5 description, a case will be exemplified whereih 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 unit
of the second embodiment is used.
10 In the first operation step [S1], User-L transmits
a message that requests provider A to transmit image
Info 1 at resolution 3 to provider A via a transmission
line (the message will be referred to és an image
transmission request message hereinafter). When the
15 image transmission request message is received by the
terminal device 1201 of provider A, the accounting unit
1202 fetches the image transmission request message
from the transmission terminal equipment 1201.
In the second operation step [S2], the accounting
20 unit 1202 reads out, from a charge table (Fig. 3), unit
charge 13 incurred when image Info 1 is provided at
resolution 3.
In the third operation step [S3], the transmission
terminal device 1201 transmits hierarchically encoded
25 image data Info 1 at resolution 3 to User L wvia the

transmission line. At the same time, the accounting



Referring to Fig. 25, a transm ssion termnal devi ce| IREPLAORN
| mge provider side conprises a 15 conputer such as a pefr sfol

a workstation, or the like, or an inmage transmtter, ?9 nprlseg
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an accounting unit 1002. _26. The accountingfunit
corresponds to one of the accounfl ng processing uni{s LQEQ§L%4
the first to 20 third enbodi nents. A reception term na deV|ce 100

the user side conprises a conputer such as a personal -G Ly,
wor kstation, or the like, or an inmge receiver. The
operation of this enbodiment will be described 25 bel ow with reference

to Fig. 26. Lgi%hQZBathQEﬁges the 1A25CRAPLLANWORUARESEEWLhEQDE,
exenplified wherei

whlch is belng transmitted.
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In the fourth operation step [S4], the accounting
unit 1202 monitors Info 1 which is being transmitted.

5 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

10 calculates the charge for User L on the basis of the
information amount of Info 1 provided to User.L and
unit charge 13.
In the fifth operation step [SS],.the accounting
unit 1202 outputs the charge information calculated in

15 the fourth operation step [S4] to the transmission
terminal device 1201. The transmission terminal device
1201 notifies User L of the charge via the transmission
line.

In the sixth operation step [S6], the charge is
20 paid.
Note that this embodiment also includes the
following.cases.
More specifically, in the first operation step
[S1], upon requesting an image, the user may designate
25 a terminal device (or an image processing apparatus) as
a destination of the image, and provider A may transmit

image information to the designated destination.



(reception term nal device 1003) requests provider A

- 68- (transm ssion term nal device 1001) to raps
Info 1 and the transmittable capacity of the inmge 4§@ﬁV€ ST AHEET
systemat that time is C (Cl4 > Cr [erp} _Cl3) when! t he accauntt
processing unit of the second 5 enbodi mrent and an a p r AUFE Pnﬁﬁﬁ
are used. In the first operation step, User ransm

T

In the second operation step [(S2], after unit
charge 13 is read out, the readout unit charge
information may be output to the transmission terminal
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 information volume at that time, and the
calculated charge information may be output to the

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

The accounting unit 1202 may be realized by
utilizing a CPU, a memory, a storage dévice, 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 presént invention will
be described below with reference to the accompanying
drawings.

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

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

25 computer such as a personal computer, a workstation, or

the like, or an image transmitter, which comprises an

accounting unit.



nmessage that requests provider Ato transmt inmage |Info 1 to provider

A via a transmssion line (this nessage wll be ref@PLﬁﬂ,p@T

i mage transm ssion request 10 message hereinafter). éNMbh"'l il
devi ce 1001 of provider A receiveg the image tran n1f on requé t
message, the accounting unit 1002 fetchés the imge nﬂmglo
request nessage fromthe transm ssion term nal [d -GéLinl 15

In the second operation step, the accounting unit 1002 chécks~th
traffic of the transmssion line via t he transnT§§TUn~%eLnLﬂg¥ﬁ‘l
device 1001 to obtaln a transmttable capacity Cr, and thereafter,
LEL 50t en, ¢ hRA 40 8Bl S g 20

those described in the first to third embodiments

described above. A reception terminal device 1403 on

the receiver side comprises a computer such as a
5 personal computer, a workstation, or the like, or an

image receiver.

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

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

In the first operation step [Sl1l], User L transmits

15 a message that requests provider A to transmit image
Info 1 at resolution 3 to provider A via a transmission
line (the message will be referred to as an image
transmission request message hereinafter). The
accounting unit 1402 fetches the image transmission

20 request message from the reception terminal device
1403.

In the second operation step [S2], the accounting
unit 1402 acquires unit charge 13 incurred when image
Info 1 is provided at resolution 3, with reference to a

25 charge table (Fig. 3) stored in a storage unit in the

accounting unit 1402.



transmttable capacity & with capacities Cl1 to Cl4,

transm ssion line. At

——..and determ nes
that image Info 1 is to be transmtted at resol ufiln3c: The, g
1002 notifies the transni ssion terninal device 1£0¢Mﬂﬂlﬁé3éldffiﬁ'
25 In the third operation step, the transm ssiagn t er mi nal
device 1001 transmits inmage Info 1 at ~2?-  resol utior {‘iégugﬁﬁ pyi d the
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In the third operation step [S3], the transmission
terminal device 1401 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 image or receiving a message indicating the
_end of reception of Info 1 from provider A from the
reception terminal device 1403. Then,lthe accounting
unit 1402-calculates the charge payable to provider A
15 on the basis of the information wvolume of Info 1
received from provider A, and unit charge 13.
In the f£ifth operation step [S5], the charge
information calculated in the fourth operation step
[S4] is output to the reception terminal device 1403.
20 In the sixth operation step [S6], the charge is
paid.
Note that this embodiment also includes the

following cases.

More specifically, in the first operation step
25 [S1], upon requesting an image provider to transmit an
image, a user may designate a terminal device (or image

processing apparatus) as a destination, and provider A



the sane tine, the accounting unit 1002 neasures the I nformation

vol unme of inmage Info 1 which is being transmtted frfo

transm ssion term nal device 1001. In the fourtlh bBb%&ﬁhmn' m@ﬁ,
the accounting unit 5 1002 nonitors ipgage Info 1 whic |s"Ej‘é'rrrg:r“~--~~~—._‘_1
transmtted. When the unit 1002 reé%@nlzes the end ¢f trﬁ@ZEJSS|on.
of image Info 1 to User L by detecting a bit pattern ndi c #hgmmhe
end of the inage or by receiving a nmessage i ndicati thhe~endh~“
transm ssion of inmage 10 Info 1 to User L, it reads qut unit charge 13
fromthe above-mentioned charge table, and deternines

for User L on the basjs of the information vol une il mge Info 1

provi ded to LBeFr?F%W&F?NﬁTa%%a}ﬁﬁpﬁﬁptlon £o the d??FQWEF?¢fth operation

step, the accougtlggng lon This case further includes the following

two cases.
In the first case, the user has an accounting
S 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
N . the image begins to be provided (the second operatibn
step [S2]), so as to start an accounting operation, and
10 is also notified of the end of transmission of the
ihage 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
meésage to the destination in the first operation step

20 [S1], and the accounting unit of the destination
fetc@es 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,



15 1002 out puts the charge calculated in the fourth

step to the transm ssion term nal . device 1001

si xth operation step, the charge is paid.

enbodi nent al so includes the 20 follog%ng cases. "“““Bﬁ“mheﬁJe
first operation step, the user esignate a fesol uti h

she requests an

transmt the inmage at the designated resol uti on cannot

t he accounti ng

Al ternatively,
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I mage. VWen a transm ssion cap enough to

be ob

25

I n the bounds of the transm ssion capacity Cr.

ans may be displayed on the reception terminal device

1403, thus notifying User L of the unit charge.

In the third operation step [S3], the charge
incurred so far may be calculated on the basis of unit-
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

utilizing a CPU, a memory, a storage device, and the

like of the reception terminal device 1403.
Furthermore, the accounting unit of thg first or third
embodiment may be used.

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

Fig. 12 shows a case wherein both an image
provider (or his or her terminal device) and a user (or
his or her terminal device) have corresponding ones of
the accounting units described in the first to third
embodiments above.

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

the like, or an image transmitter, which comprises an

accounting unit 1602.

processing unit transmts an i mage at the deS|gnated
resolution with



—

accounting processing unit waits until a sufficient 'r@méﬁ?§$TIL -
capacity is assured. Alternatively, the accounting p. 7ees§ihg NISHEET
S

transmts an inmage at a resolution that allows trangmjssion wth

5 transm ssion capacity Cr. Al ternatively, the ac%@lﬂ’gg !
processi ng unit supplies an instf&%fion for canceli g' he requé to
an | mage transm ssion apparatus, and perfornms accouhti ng ]
processing in accordance with the instruction. In this

The accounting unit 1602 is equivalent to one of
the accounting units described in the first to third
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 devicg 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
tran;mission request message hereinafter).

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

25 transmission request message from the transmission

terminal device 1601.



10 case, the-image transm ssion apparatus perforns i Mg«
transm ssi on processing or processing for canceling the /@?-n
together with an image reception apparatus. Not e t

above-nmenti oned processing operatiqns may be sel ec

upon inquiry.

designate a term nal device (or inmage processing

destination of an i mage when he or she requests
transmt an i mge, and provider Atransmts inmage
20 desi gnat ed desti nati on.

15 In the first opération step, tie

n i mge—p

In the third operation
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fetches the image transmission request,message from the
reception terminal device 1603.

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

Similarly, the accounting unit 1604 on the User L
side obtains unit charge 13 with reference to a charge
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
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
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
detecting a bit pattern indicating the end 6f the image
or receiving a message indicating the end of

transmission of Info 1 to User L from the transmission

mation t
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i nformati on volunme at that tine. The cal cul ated charge 2 é:ﬁﬁyfbﬁ“@u&

to the transmission terminal device 1001, t hus notifyﬁnggpfbVMdgmgp$
or User L of the charge. e
In the fourth operation step, after unit %Elrge 13 s;réhypqﬁg Hni
charge 13 may be output to the transmi ssion terminal Hdevice Og@, n
the transm ssion term nal device 1001 nmay transmit funit ¢ 1 tjo

5 User L via the transm ssion |ine.

terminal device 1601, it calculates the charge for User
L on the basis of the information amount of Info 1
provided to User L and unit charge 13.
The accounting unit 1604 monitors Info 1 which is-
5 being received, and recognizes the end of transmission
of Info 1 from provider A by detecting a bit pattern
indicating the end of the image or receiving a message '
A indicating the end of reception of Info 1 from provider
A from the reception terminal device 1603. Then, the
10 accounting unit 1604 calculates the charge payable to
provider A on the basis pf the information wvolume of
Info 1 received from provider A, and unit charge 13.
In the fifth operation step [S5], the accounting
unit 1602 outputs the charge calculated in the
15 above-mentioned fourth operation step [S4] to the
transmission terminal device 160l1. The transmission
terminal device 1601 notifies User L of the charge via
the transmission line.
The accounting unit 1604 outputs the charge
20 calculated in the above-mentioned fourth operation step
[S4] to the reception terminal device 1603. The
receptioﬁ ferminal device 1603 notifies User L of the
charge by displaying it.
In the sixth operation step [S6], the charge is

25 paid.

Note that this embodiment also includes the

following cases.



In the fifth operation step, the transm ssion term nal
may notify User L of the charge via the transm ssion

The accounting processing unit 1002 may be 10 realized by A.CPY. ™iemseyss
storage device, and the |ike of the %éansnission ter devite .,
1001. I'n this enbodiment, the fdoiTow ng nodificdtijonge g may |
be taken into consideration in addition to the above _ntionéggzwm
exanples. That is, this enbodi nent may 15 i ncl ude nodi f | cat’i ' '

t he accounting processing units of the first and th enbodi nment s
are appl i ed. The fifth enbodi ment of the present

I nvention wll be described below with reference to the acconpanyi ng

More specifically, upon requesting an image

provider to transmit an image, a user may designate a
terminal device (or image processing apparatus) as a
destination, and provider A 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
e accounting units. In this case, the user (or his or

her accounting unit) is notified of the sfaft of

10 transmission of an image from the destination or the
image provider before the image begins to be provided
(the second operation step [S2]), so as to start an
accounting operation. Furthermore, the user is also
notified of the end of transmission of the image upon

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

| In the second case, the provider and the

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

25 message. Alternatively, the accounting unit of the

destination may notify the user of the charge in the

fifth operation step [S5].



20 dr awi ngs. Fig. 27 shows a case wherein a user (or his or

her term nal device) has one of the accounting progessing - _
units described in the first to third enbodi nments. _ Sﬂﬂ@%ﬂgwméﬂgﬁfc
Fig. 27, a transmssion termnal 25 ggéice 1201 on th¢g image--prowv eiﬁ
side conprises a conmput er such as™a personal conpyt r, % ) |
wor kst ati on, or the like, or an inage transmtter, qﬁlé Eﬁﬁwﬁm&e§
an - 72 - S
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In the second operation step [S2], the accounting
unit 1604 may read out unit charge 13 and may output it
to the reception terminal device 1603. The reception
terminal device 1603 may display the received charge
information, thus notifying User L of the charge.

In the third operation step [S3], the accounting
unit 1604 calculates the charge incurred so far on the
basis of unit charge 13 and the information volume of
Info 1 received at that time, and may outpﬁt 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 below.



accounting unit. An accounting unit 1202 corresponds o~ of..the
accounting processing units described in the first t¢ BRPIALT ¢ somme
enbodi nents. A reception term nal device 1203 on thejr 6§Tvermshdemmf
conprises a conputer 5 such as a pergqnal conputer, a Kk l.Qn. _or
t he like, or an image receiver. S The operati nst‘?tﬁm 4090 P
enbodi ment wi |l be described bel ow with reference to| Fr-g~-28..Lo.the |
fol |l owi ng description, a case will be exenplified wherein User L 10 !
(reception term nal device 1203) requests provider A (T anmsTm =SS+l
term nal device 1201) to transmt inmge Info 1 and the transmttable

capacity of the |mggg seventh!LANSHLRSALLEYHEPALsdNA 1 dldEe iSO (CL4 >

Cr [err] C13)
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will be described below with reference to the
accompanying drawings.

Fig. 14 is a block diagram showing the entire
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
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
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.

A file server 1807 temporarily stores image data
input via the ATM network. A workstation 1808
inputs/outputs data to/from the file server. A
terminal device 1809 is connected to the ATM network.
The terminal device 1809 exchanges data with the
above-mentioned LANs and performs various processing
operations such as editing for image data. The

terminal device 1809 is also connected to the printer



when the accounting processing unit of the second 15 enb ' seg*&wm
In the first operation step [S1], User L transmts a n@ésagé that 'fﬂ
requests provider Ato transmt inage Info 1 to provid A vira-a-ee- i
transm ssion line (this nmessage Whhl be referred to fs a i,
transm ssion 20 request nessage hereinafter). The accoupt ng un &%ﬁz f’
fetches the image transm ssion request nessage fromthe Lon. | /
term nal device 1203. In the second operation [ S2], the
accounti ng unit 1202 checks the traffic of the transn1SS|on'frﬁe~~25_’
via the transm ssion term nal device 1201 to obtain a transm ttabl e

capacity O aiod NSEATURL ndGl6HIR Ihe (Lan) GHAFIdD & debliddbea'4 10 the

charge table describ

line. A server 1810 has the same arrangement as that
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
conngcted to the ATM network such as the facsimile
apparatus 1804, the printer 1805, the color copying
machine 1807, and the like. Note that these
apparatuses comprise accounting units described in the
25 first to the third embodiments as needed.
Fig. 15 shows as an example a case wherein the

center station 1814 comprises an accounting unit



-73- above. Then, the unit 1202 conpares the tr néﬁ?b%ﬁﬁﬁéﬁf%f“i

capacity & with capacities Cl1 to Cl4, and determ nes - that i rage - - ?
Info 1 is to be transmtted at resolution 3. The unit 20?9%&;‘@ P
the reception termnal device 5 120390f resolution 3. A “
reception term nal device 1203 notifies the transm sgi Hfal .

devi ce 1201 of a nessage I ndicating that "User L reqyests provider A !
to transm t .

(fourth embodiment), and the terminal device 1809 as a
user issues a request to the center station 1814 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 ;he center station 1814 that
received the transmission request.

In the second operation step [S2], the center

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

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

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

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

25 1814 when it wants to terminate data reception during

transmission of the image.



Il mage Info 1 at resolution 3". 10 In the third o qp@ ,n*%%e@;&uw

[ S3], upon reception of the nessage fromthe recepti m‘iérnlnal

devi ce 1203, the transmi ssion term nal device 120% tfransmts |nage i
Info 1 at resolution 3 to User L via thesransm ssion 19%3?& hé ;
sane tinme, the accounting unit 1202 15 measures the fnformation Iune
of image Info 1 which is being received by the retepti on term:nal: ;
devi ce 1203. In the fourth operation 4], the {
accounting unit 1202 nonitors image Info 1 which is being 207 =

received, and recognizes the end of reception of inage Info 1 from

provider A by detegti 10 Bt R Duion steb UER! O 08nEQE Of the
station 1814 terminates supply of image data in
accordance with the transmission termination' request.

The accounting unit ends its accounting operation

5 by detecting the end of supply of the image data.

In the fifth operation step [SS5], 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 betweeﬁ the center station 1814 and
the terminal device 1809.

If data transfer is performed bidi;ectionally, 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 fetch the transmission request f£rom
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



message indicating the end of reception of image Info 1
provider A fromthe reception term nal device 25 1203.
recognition of the end of reception, as descri bed apove
accounting unit 1202 reads out

unit charge 13 fromthe above-nenti oned charge t abl e, :
charge payable to provider A on the basis of the inflormation vol une
of image Info 1

provision, the center station 1814 or the digital
television 1812 supplies a message indicating the 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. In
the fifth operation step [S5] of this embodiment, the
digital television 1812 notifies one or both of the
20 center station 1814 and the terminal device 1809 of the
charge.
The operation executed when at least both the
center station 1814 and the terminal device 1809
comprise accounting units is apparent from that
25 explained in the sixth embodiment. In this case, data

exchange not only between the center station and the



received fromprovider A and unit charge 13, and 5 out put's the
determ ned charge to the reception term nal devi ce
In the fifth operation step [S5], the charge is

Note that this enbodiment also includes_ghe 10 fol l ow ng Tases- :
In the first operation step, the user may desi gnatje ja 12§ﬂﬁ¥tlon Z
when he or she requests an I mage. Whe 280on ¢
capacity Cr enough to transmt 15 the i mage at the desi S {
resol uti on cannot be obt ai ned, the accounting pr ssi ng uni t
transmts an | mage at the designated resolution within f

digital television but also between other terminal
devices can be charged.

The eighth embodiment of the present invention
will be described below. 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 2004.

Ground-based stations 2011 and 2012 perform
information communications via a communication
satellite 2005. Information providersl2021 and 2022
provide various kinds of multimedia information such as

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

20 The B-ISDN network 2001, the CATV network 2002,
the LANs 2003 and 2004, and the communication satellite
2005 are connected to each other and can exchange
information with each other (bidirectional
communications). The information providersl2021 and

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

corresponding ones of these communication networks.



the transm ssion capacity Cr. Alternatively, the aceounting

processing unit waits until a sufficient 20 transm ssi ?ﬂﬁﬂs&ﬂui;;;_
assured. Alternatively, the accounti ng processing ﬁﬂransn1ts an?
i mage at a resol ution that allowgstransm ssion wth the i
transm’'ssi on capacity Cr. Al ternatively, the agc unﬁe .
processing unit 25 supplies an instruction for cancel'n%ﬁlﬂg\igqgg@q to

an i mage transm ssion apparatus, and perforns accopnting e
processing in accordance with the instruction. In this
-75-

The information providers 2021 and 2022 have
accounting units described in the first to third
embodiments. Since bidirectional communications can be
made, if both the information providers and users have

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

The accounting unit may be incorporated in each

L apparatus, may be inserted between each apparatus and
the network, or may be connected to each apparatus as

10 an external device.

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

15 by the information provider 2022 when only the provider
has.an accounting unit. 1In the following description,
the transmission line includes the second LAN 2004, the
B-ISDN network 2001, the CATV network 2002, and the
first LAN 2003.

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

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

25 information to the user 2039 via the transmission line

in accordance with the request sent from the user 2039.



case, the image transm ssion apparatus perforns inage transnission

processi ng or processing for canceling the request fogel

i mage reception apparat us. Not e that one of th b HEMTKWﬁeﬂ
processing 5 operations may be sel ected,py the user upo |an|ry --]
In the first operation step, the user may also desijgrat ega;:g%rmal,
devi ce (or inmage processing apparatus) as a destin t|on of

when he or she requests an inage provider to transp TR e

10 provider A transmts image information to the nat ed
destination. This case further includes the foll owi ng two Casesr=

During this interval, the accounting operation
described in the fourth embodiment is executed.
In the third operation step [S3], the user 2039
sends a transmission termination request when he or she
5 wants to terminate reception of image during
transmission of the image.
In the fourth operation step [S4], the information
L provider terminates transmission of an image in
accordance with the transmission termination request.
10 Also, the accounting unit terminates the
above-mentioned accounting operation.

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

When the user has an accounting unit in the

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

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

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

25 signal, image information, information relating to
accounting, and the like) is transmitted via a

transmission line between a transmitting station and a



In the first case, the user has an accounting. Pr OgeSSHAg—tHttoranl-
this case, the user (or his or her 15 accounting procas%hﬁu&CEﬁEMD Sdﬁ 3

notified of the start of transm ssion of an inmage]f O T - “j
destination or the | mage provi der Rgfore the thirg DPEf F@ ep;,
and starts an accounting operation. Upoh comg t oT
| mge provision, in the fourth 20 operation step, thg H&e%m»swnaL+L£bd

of the end of

transm ssion of the inage, and endsjthe accounting

operation. As for the information volune, the user is - norfed—fFron
the destination or the provider. In the second case, the
destination designated by 25 the user has an accounting processing
unit. In this receivig@setatfienysehealtd01blvangnbteéadhesmageskeanstiyssi on
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may be attempted by ill-disposed persons:

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

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.

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
unit. In this case, in Figs. 8, 10, and 12, the
transmission terminal device and the reception terminal
device can comprise the following cipher unit. The
cipher unit may be assigned to image data in units of
hiérarchical layers, and the operation time of the
cipher unit and the information volume processed by the
cipher unit may be used as parameters for charge
calculations.

The cipher technique will be explained below. The
cipher technique can be roughly classified into a
common key cipher system and a public key cipher

system. The common and public key cipher systems will

be described below.



request nmessage to the destination in the first P Py —
operation step, and the accounting processi ﬂﬂ#@t%f”TS#FTT
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the destination fetches the image transm ssi on request ssage The—
accounting processing unit of the dggtination notifie F@él ]
or user of the 5 cal cul ated charge in the fourth operat o step

In the first operation step, the reception t erm nal CE“&%G%-naymd

transmt an image transni ssion
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The common key cipher system will be described’
first. The common key cipher system is a cipher system
in which a transmitter and a receiver share an
identical cipher key in secrecy (also called a secret
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
length using an identical key, and a strgam 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
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 muifiple
tables, a Vernam cipher using a key which is used only
once, and the like are known (for the details of the
ciphers, refer to Chapters 2 and 4 of Ikeno & Koyama,
"Théory of Modern Cipher", The institute of
Electronics, Information and Communication Engineers
(1986)).

O0f the block cipher, ciphers such as DES (Data
Encryption Standard), FEAL (Fast data Encipherment

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

|



request nessage, and the transm ssion term nal device
resolution 3 by the sane nethod as in 10 t he acco
In the third operation step, unit charge 13 may be

advance, the charge incurred so far nmay_Re. cal

of unit charge 13 and the i nformation vol ume of ifade Ith T tﬁaI}

has been 15 received at that tine, and the cal cu
output to the reception term nal device 1203. The

di splay the received charge to notify User L of if. te

that the follow ng nodifications nay be taken 20

ore speoi f1 caLly, (Ll ocelB98 #ED aevasys, Tl 1! ¢ 46n BT SH TR, T

1201 may sel ect
unting unit 1202

culétégﬁdﬁf ﬁ@ ThHSIET |

i S @Z

into con5|derat|on

accounting unit
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and Information Security", Shokodo, 1990) are widely
used as commercial ciphers. |

The public key cipher system will be explained
below. The public key ciphef 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
(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 éasy-kéy
distribution.

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

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

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



be realized by a CPU, nenory, storage device, and the RERLABEMENT the
reception term nal device 1203; and the account i ng prpcessiiigTanit—
of the first or second 25 enbodi ment may be used. 19 F
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cipher, 0SS cipher, 0S cipher, and the like are known
(for the details of the ciphers, refer to Chapters 5 to
8 of Ikeno & Koyama, "Theory of Modern Cipher", The
institute of Electronics, Information and Communication
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
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
invention, accounting processing cén be performed in
correspondence with the hierarchical encoding
technique.

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

transmission system according to the present invention

will be described below.



Fig. 29 shows a case wherein both an image 5 provi der (or hIS or her

term nal device) and a user (or his or her term nal Thetve
correspondi ng ones of t he accounting processing unlt E@fﬁﬁéﬂ'ﬁhﬂT
the first to third enbodi nents. _g49. Wﬁewingtorﬁd”2g“5‘
transm ssion termnal 10 devi ce 1401 on the inmage prOV|der "zu
conprises a conputer such as a personal conputer, a kstatlon

the like, or an inage transmtter, which conprises an tcnuntrng~uﬁ+t
1402. The accounting unit 1402 corresponds to one of{ the accounting

processing units 15 described in the first to third enbodi nents. A
reception ter”‘nahﬁPQ&kﬁ%m%%%ﬁm%%t%h%ou%%r dels8@ibed belORTPRhe&es a conputer

such as a personal conputer,
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present invention is applled to set the resolutions
(layers) of an image to be transmitted in
correspondence with the traffic of a transmission line
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
will explain in detail an accounting unit that performs
accounting processing in a charge system that uniformly
charges in units of layers (resolutions) of
information. |

The second embodiment wili explain in detail an
accounting unit used in a charge 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
predetermined time intervals in the first and second
embodiments.

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

The fifth embodiment will explain in detail a case

wherein the image receiver side has one of the



wor kstation, or the like, or an inage receiver, which

ri ses an

accounting unit 1404. The accounting unit 20 1404 corre nund$@;@,§ S
t he accounting processing units described in the firptrte -ﬁ-ﬂmFT:
enbodi nent s. The operation of_gghis enbodi ment vy be descri beg
below with reference to Fig. 30. In the follow ng ddsqri pOiRER 2pg |
case will be exenplified wherein User L 25 (reception tlerim ‘
1403) requests provider A (transm ssion term nal deyice 14OIY"f0“*“‘
transmt inage Info 1 and the transmttabl e capacit e
-78-
accounting units described in the first to third
embodiments.
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 descfibed in the
first to sixth embodiments aré applied to

15 communications between equipments connected to a wide
area network.

The ninth embodiment will explain in detail a case
wherein a cipher unit is combined with one of the
accounting units described in the fourth to eighth

20 embodiments so as to protect information from being
tappgd 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



. f“DLAccw AT SHEET |
transm ssion systemat that tineis & (Cl4 > C [err] Cl3) | LAEt
accounting processing unit of the second enbodi nent andjan agparatus ]
therefor are used. In the first operation step [ $1], B 2009 |
(reception termnal device 1403) transnigp.a nmessage Ihaa.t_L.eques_;_s_ |
provider A (transm ssion term nal device 1401) to traphsnmit inmage I nfo
1 to provider Avia a transm ssion line (this nessage-wt+—be
referred to as an i mage transm ssion request nessage hereinafter).

10 The accounting unit 1404 fetches the inmage transm ssion request
nmessage fromthe reception term nal device 1403. Wen the

transm ssi on tsjoldlenddwned h4@tarchical encoding is performed for
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an image to be transmitted.

Second, the use condition of a transmission line
is checked, and if a sufficient capacity is available,
frames of all the layers 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 transmitted in the order'from
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.

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
situafion, 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
image transmission system of the present invention.
Referring to Fig. 19, an image transmission system 110

comprises an accounting unit 100. A control unit 101



receives the image transm ssion request nessage, the —accounting. unit

1402 fetches the inage transm ssion 15 request nessage fﬁ&%mﬁﬁﬁfﬁfsﬁtfr
transm ssion term nal device 1401. | n § he—seeond

ol

operation step [S2], the accounting -52. unit 1402 checks e traffic df
the transmnission |ine via the transm ssion terninar devi%BEBA20 o
obtain a 20 transmttable capacity C, and thereafter,j riefers to
capacities Cl1 to Cl4 in the charge table described above. Then, thg
unit 1402 conpares the transmttable capacity Cr wi - A
to Cl4, and determ nes that image Info 1 is to be transmtted at

resolution 3.fegfhes TitaghidraiA 0 iRyt d r@RTEQN terminal device
1401 of resolution 3.
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transmitted/received in the image transmission system,
controls the operations of a traffic checking unit 102,
a resolution (transmission mode) selecting unit 103,
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 requested
image.

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

processing, of the selected resolution.



-79- The accounting unit 1404 simlarly obtains

resolution 3, and notifies the reception term nal dq%ﬁQQSAAUQQQ[i%Z
In the third operation step [S3], the transnmission. 5 f-erininal “'devi ce |
1401 transmts image Info 1 at regplution 3 to thel rleception terning

devi ce 1403 via the transmission I'ine. The accountfing A% FEB402)
nmeasures the information volunme of inmage Info 1 which

bt s

—

The accounting processing unit 104 fetéhes an
image identifier from the control unit 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 storage
unit 105, and notifies the image transmission system

~ 110 of the readout charge information.

The storage unit 105 stores charge information of

10 images to be referred to by the accounting processing
unit 104.

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

15 connected to the network via lines or by radio. Note
that the respective functions need not always be
divided as described above, but a plurality of
functional blocks may constitute a single functional
block, or an arbitrary one of the above-mentioned

20 functional blocks may be divided into a plurality of
blocks.

The traffic checking method in the traffic
checking unit 102 will be described below while taking
as an example a case wherein the image transmission

25 system 110 is realized by an ATM (Asynchronous Transfer

Mode).



is being transmitted by the transmission termnal 10 de iggmyﬁﬁkﬁmfffaf?*
The reception term nal device 1403 receives inmage | nfopid-seft.yia -t
the transmssion line. On the other hand, the accoun{ing unit 1404 |
nmeasures the information vol ume of, i mage Info 1 which [?'H%FE@ Y111
received by the 15 reception term nal™ device 1403. e the
fourth operation step [S4], the accounting unit 1402 nonitors | nage™
Info 1 which is being transmtted. Wen the unit 1402%-+eecegnizes the
end of transm ssion of inmage Info 1 to User L by detecting a 20

bit pattern indicating the end of the inmage or by receiving a

nmessage i ndicating the end of transm ssion of image Info 1 to User

L, it reads out unThechzp§éit¢3checking unit 102 inquires of the
image transmission system 110 as to whether or not data
can be transmitted at a certain transmission rate Cr.
If the image transmission system 110 denies

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

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

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

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

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

20 below.

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

25 image from the control unit 101. |

The resolution selecting unit 103 compares

transmission capacities (information stored in the



fromthe above-nentioned charge table. Then, the unit RSO 10 A .
cal cul ates the charge for User L on the basis of 25 lHE;untprqpt%gpr ;
volume of image Info 1 provided to User L and uniit Fha&ge A13,.2.4hd
notifies the transm ssion term ng¢_device 1401 of} tihe éﬁ@sg

- 80- The accounting unit 1404 nonitors ina 4_ &t ?Tﬁ

whi ch is being received. Wen the unit 1404 recognizes

S g

storage unit 105 will be described later with reference
to Fig. 20) required 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 transmission of the
image in the following sequence.

e | Let Cr be the transmittable capacity calculated by

the traffic checking unit 102, Cl be the transmission

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

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

20 if Cr = C4, resolution 4 is selected.

On the other hand, if C4 > Cr = C3, resolution 3

is selected; if C3 > Cr 2 C2, resolution 3 is selected.
Also, if C2 > Cr 2 Cl, resolution 2 is selected; if C2
> Cr 2 C1, resolution 1 is selected. If Cl > Cr, the

25 resolution selecting unit 103 notifies the image
transmission system that a sufficient transmission

capacity cannot be obtained even at resolution 1.



the end of reception of image Info 1 from provider A by, detecting

9.2

bit pattern indicating the end of the image 5 or by ré&é[@imu;?§ : ge
i ndicating the end of reception of image Info 1 fjr '-ﬂ$ev+der'A £1 om
t he reception termnal device 1403,z t reads out junit char ge{13
fromthe above-nentioned charge table. The y¢nigt 1?(55@@%3.” at es
t he charge payable to 10 provi der A on the basis of jt f.armation;

vol une of i mage Info 1 received from provider A §nd uni t charge™

13, and notifies the reception term nal device 1403 of —=t=Re—CRA-ge i
In the fifth operation step [S5], the charge is 15 pai d. Not e

that this enbodlnenk %lS%hlnC|%ge%pgratlon of the resolution

selecting unit 103 is not limited to the
above-mentioned one. If the capacity Cr is not enough
to transmit ah image at resolution i (i =1, 2,...) (Cxr
5 < Ci), an image may be transmitted at resolution i
within the bounds of the capacity Cr, or the control
may wait ﬁntil a sufficient capacity Cr (2 Ci) is
o available.
Fig. 20 shows an example of a charge table stored
10 in the storage unit 105. 1In the charge table shown in
Fig. 20, for example, information Info 1 incurs charge
11l and requires transmission capacity Cll when it is
provided at resolution 1.
Also,:information Info 1 incurs charge 12 and
15 requires transmission capacity Cl2 when it is provided
at resolution 2, and incuré charge 13 and requires
transmission capacity Cl13 when it is provided at
resolution 3.
The operation executed when the accounting unit of
20 this embodiment performs accounting processing in a
charge system that sets charges in units of resolutions
will be described below. In the following description,
a case will be exemplified wherein a user (or his or
her terminal) requests a provider to transmit image
25 Info 1, and the transmittable capacity of the image

transmission system at that time is Cr (Cl4 > Cr =

Cl3).



foll ow ng cases. In the first operation step [S1], the user may
desi gnate a resolution when he or she requests an 20 Nnageqn . =
When a transm ssion capacity C enough to transmt i t.he. llmge; at
desi gnated resol ution cannot be obgpi ned, the accgur{tl ng unit 1402
(or 1404) transnmits an i mage at the designated regoliut 18rFFR tgam tz
limts 25 of the transm ssion capacity Cr. Alternatljekxi t he

accounting unit waits until a sufficient transm ssion capaC|‘1’y‘TsJ
assured. Alternatively, the accounting

354

In the first operation step, the control unit 101
fetches information with which the user requests 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

e 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
cut transmission capacities required for transmitting
image Info 1 at the respective resolutions from the
stdrage 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



-81 - unit transmts an inmage at a resolution t a&%ﬁ&hqwﬁéj"

auzst |
transm ssion with the transm ssion capacity Cr. ! ZLéﬁhaLTVQLy,i i
the accounting unit supplies an instruction for cangc Iing therw i
request to an i mage 5 transmi ssi on. gpparatus (or an i nage ASCERYiHAY |
appar at us in the case of the accounting unit 1404),| and perforns....|
accounting processing in accordance with the instruction. In this
case, the image transm ssion appar at us perforns i mage=t+ansat-Ss+an——

processing or 10 processing for canceling the request together with an
| mage reception apparatus. Note that one of the

resolution selecting unit 103 notifies the accounting
processing unit 104 of the selected resolution 3.
The accounting processing unit 104 reads out
corresponding charge 13 from the charge table stored in
] 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
s 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 dorresponds to the accounting unit 100 shown in
Fig. 19. A CPU 201 processes inputs from an I/0
interface 202 and generates commands to an external
device in accordance with a program stored in a ROM 204
or a RAM 203.

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

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

CPU 201. When a program is loaded from a device



above-nenti oned processing operations may be sel ected by the user

upon inquiry. In the first operation step [Sl],..the_user. .nay

15 al so designate a term nal device (or inmage processi Ngy wivs i inisT GHEFT
apparatus) as a destination of an inmagesgthen he or she j FrrequestsanT
I mage provider to transmt an inmage, an provi der Agttanfpgy$,gg%ge§
information to the desi gnated destination. This casg furthéE= bl |
i ncludes 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 proce
Dot et o S R AP L A e 8ed e
203, the ROM 204 may be omitted.
A bus 205 is used for exchanging data among the
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 resolution selecting
10 unit 103, and the accounting processing unit 104 shown
in Fig. 19 can be realized by the CPU 201, the I/0O
interface 202, the RAM 203, the ROM 204, and the bus
205.
For example, the control of the above-mentioned
15 operation steps, traffic checking processing,
resolution selecting processing, accounting processing,
and the like are attained by the CPU 201, and the
operation sequence, traffic checking method, resolution
selecting method, and accounting processing method
20 therefor are stored in the RAM 203 or the ROM 204. The
traffic checking processing in the first operation
step, resolution notificatién 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



operation step [S3], and starts an accounting operation. Upon

conpl eti on of

| mge provision, in the

- 82 - fourth operation step [S4], the user is notATiied oF 't HeLsT
end of transm ssion of the inage, and endg the account {ig “oper ation:y
As for the information vol une, the user is notified rpnnﬁp%:p nen |
destination or the 5 provi der. i S TR st g

10

15

20

25

i !

the functional blocks shown in Fig. 19 may be
constituted by one device, or all the functional blocks
shown in Fig. 19 may be constituted as a single device.
Also, the operation is not limited to the
above-mentioned one, and this 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
Ci required for transmitting image Info 1l 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.

If the transmission cannot be performed, the
resolution selecting unit 103 reads out a transmission
capacity required at a resolution (e.g., resolution
i-1l) lower than the resolution i, and repeats the
abdve-mentioned operation. If the transmission can be
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.
When the accounting unit of this embodiment in the
second to fourth operation steps determines that the

image can be transmitted at the designated resolution,



L]

In the second case, the provider and the destinatifo gﬂe‘&;

0T e

t he user have accounting units. In this case, the ' g1 S
an i mage transm ssion request nessage to the destiingtion in the 0
first operation step [S1], and the accounél ng unit of 19$Eaaggnmat| DN
fetches the imge transm ssion request message. Thelaccounting unit
of the destination may notify the user of the cal qul-ared—charge Th
the fourth operation step [S4]. 15 In theisecond operation
step [S2], the accounting unit 1402 may read out unit charge 13, and
notify the transm ssion termnal device 1401 of it. The

transm ssion t n1naé §¥IC§ 1 P cgﬁg dﬂgfLa¥0§hgotifiesrggglﬁ%g uni t
charge, thus n fy? Dr oA deT - 2R g ¢t ge
transmission system of an instruction for transmitting
the image at the designated resolution, and the
accounting processing unit 104 performs the accounting
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 p:ocessing corresponding
to the respective prdcessing operationé.

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 Qith 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



20

Furthernore, in the second operation step [S2],

accounting unit 1404 may read out unit charge 13, and notjl y ihe s {
reception termnal device 1403 of it. The reception tefmjn :ﬁaﬁ ]
1403 may display the recei ved unitgcharge, thus notifyfn Lb% M i
it. 25

1404 may read out unit charge 13 in advance, cal cul at
incurred so far on the basis of

5
10
15
—
20
25

t he charge

In the third operation step [S3], the account| ng—~w..UNit__|
- - S

system'for transmitting hierarchically encoded image
information via the transmission line.

Fig. 22 is a functional block diagram showing
principal part of an accounting unit according to the
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.

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 fhe control unit
101 shown in Fig. 19. A traffic checking unit 402
correspénds to the traffic checking unit 102 shown in
Fig. 19. A resolution selecting unit 403 corresponds
to the resolution selecting unit 103 shown in Fig. 19.

An accounting processing unit 404 corresponds to
the accounting processing unit 104 shown in Fig. 19. A
storage unit 405 stores charge information of images to
be rgferred 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.

A measuring unit 406 measures the information

volume of image information transmitted/received in the



unit charge 13 and the information volune of image Info 1 that has.,

been received at that time, and output the cal cul - 'Jwéifffﬁjﬁﬂ
reception terminal device 1403. 5 The accquREFfg-témit 1402
may be realized by a CPU, menory, (storage devi ce, larfd™the |ike of tHhe
transm ssion term nal device 1401. The accou .imgﬁ@pﬁgglﬂﬁﬂ mayt
be realized by a CPU, menory, storage device, and the like of the , K
reception 10 term nal device 1404. Furt her te™ ™ f
accounting processing unit of the first or third efbodi nent may. .be-—-

used. Al'l the networks using the above-nentio

accounting unit_are_enbod| nents accordigﬂjto t he, .
image transmission system , and is not arranged in

the first embodiment described above.

The contents of a charge table stored in the

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 informatien volume in
correspondence with resolutions, and determines the

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

15 and the transmittable capacity of the image
transmission system at that time is Cr (Cl4 > Cr 2
C13). In this case, the first to fourth operation
steps are the same as those in the first embodiment
described above, and a detailed description. thereof

20 will be omitted.

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

25 transmitting image Info 1. Upon completion of
transmission of image Info 1, the accounting processing

unit 404 determines the charge on the basis of unit



15 present invention. Especially, a preferred embodi ment of a

network using the accounting unit of this enbodi ment ity
expl ai ned bel ow. As described above, according tp EHaAEYEERMSHEET
each of the above enbodi nents, since thgaresolution of 20 n i'mage to be
transnmitted is selected in accordance ~"° wth the traffjc Oﬂwﬁhggxwmg !
transm ssion line, and the accounting processing is pefforned i n"
correspondence with the sel ected resol ution, an accopntt -Syst-em:--

t hat can fully utilize the features such as the typep and 25
qualities of information and services can be realized. Wih tThi's
system various kinds_of information and . services can(?e copi ed

wth. charge 12 and the counted information volume, an

notifies the image transmission system 410 of the
determined charge.
Fig. 23 is a block diagram showing the detailed
S arrangement of the accounting unit 400 shown in the
functional block diagram of Fig. 22.
Referring to Fig. 23, an accounting unit 500
— corresponds to the accounting unit 200 shown in °
Fig. 21. A CPU 501 corresponds to the CPU 201 shown in
10 Fig. 21. An 1I/0 interface 502 corresponds to the I/0
" interface 202 shown in Fig. 21.

A RAM 503 corresponds to the RAM 203 shown in
Fig. 21, and a ROM 504 corresponds to the ROM 204 shown
in Fig. 21. A bds 505 is used for exchanging data

15 among the components from the CPU 501 to the ﬁéM 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
cofresponds to the storage device 206 shown in Fig. 21.

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

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

the unit charge and the measured time, the CPU may



- 84- According to the above enbodi ment's, account i ng
processing can be performed in correspondence with the |

U b /ety

encodi ng techni que. According to the above enbodi nEnt's = si‘ficets
accounting processing can be perforned in65consi deration i of the ‘}.

i nformation volume of an inmge as wel|l as the resol utli an 9 FEB pmpe ! |
to be transmtted, an opti nal accounting operation c@rfesponding to i #
t he practi cal =

]

perform measurements, and the measuring instrument 507
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 I1/0 interface 502, the RAM 503, the ROM 504, the
\;_ bus 505, and the measuring instrument 507 (the
measuring instrument 507 may be omitted when time is

10  measured).

In this embodiment as well, various modifications
described in the first embodiment may be made. 1In this
embodiment, the charge at that time may be calculated
by the method as in the fifth operation step at an

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

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

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

25 the same as that shown in Fig. 22.

Figs. 24A and 24B show examples of accumulated

amount tables stored in the storage unit of this



state of inmmge transm ssion can be attained. 10 On the~ether—harrdr=
since accounts for inmages subj ected to accounting pfoBERigiCag: can Bé&T
simul taneously settled at predetermined tinme intervals, —paynent of !
i mge charges can be prevented from being._ del ayed. {1 19 EEB ?H;ﬁ]o
I nformati on can be protected from bei ng t apped or forged, jﬁ& arr
accounting processing can be per f or med. Flt-hes-rore—an!
i mage can be hierarchically encoded in a designated{l ayer, and
accounting 20 processi ng can be performed in correspondefC&EWTH Che™ "
designated | ayer. Enbodi nents that set the charge systemin

embodiment. For example, Fig. 24A shows an accumulated

amount table when the accounting unit is arranged in a

terminal on the image provider side. Referring to

Fig. 24A, only Charge A of those of images provided to
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 shows an accumulated

" amount table when the accounting unit is arranged in a
terminal on the user side. Referring to Fig. 24B, only
10 Charge A of those of images provided from provider A is
not paid yet, and only Charge B of those of images
provided from provider B is not paid yet.

A sequence for calculating the accumulated amount
of charges obtained based on the unit charges and

15  information volumes of images by the accounting unit of
this embodiment will be described below. In the
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 2 C13).

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

25 thereof will be omitted.

In this embodiment, upon completion of the fifth

operation step described above, in the sixth operation




correspondence with the inmage quality involved will be expl ai ned
bel ow. 25 Fig. 31 is a block diagram show ng an enbodi nent

of the present invention. _ 8o,
Referring to Fig. 31, a transm ssion unit, 100 t r ansmi t BER1AEGE
information. A reception unit 120 is used by a user. |Altransni ssion
line 106 is used for comuni cati ons between the tran mlssﬂqmmimﬁﬁloo

: I 1
!

step, an accounting processing unit reads out the
accumulated amount 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 invention
will be described below with reference to the
N~ accompanying drawings.
Fig. 25 is a block diagram showing a case wherein
10 an image pfovider (or his or her terminal device) has
one of the accounting processing units described in the
first to third embodiments.
Referring to Fig. 25, a transmission terminal
device 1001 on the image provider side comprises a
15 computer such as a personal computer, a workstation, or
the like, or an image transmitter, which comprises an
accounting unit ;002.,

The accounting unit 1002 corresponds to one of the
accbunting processing units described in the first to
20 third embodiments. A reception terminal device 1003 on
the user side comprises a computer such as.é personal

computer, a workstation, or the like, or an image

receiver.

The operation of this embodiment will be described
25 below with reference to Fig. 26. In the following

description, a case will be exemplified wherein User L

(reception terminal device 1003) requests provider A



5 the reception unit 120. The transm ssion unit 100 includes a

charge data base 101, an accunul ated anpunt storage ¢ey L 02, . al i
accounting device 103, an inmmge quality control unit 16‘ and a ;
communi cation interface 105. The recepg$§u1 10 unit 120 |ngludes an ;
interface 107, a quality i nformation collection unit{l 19@@{}3;}’0 :
unit 109, and a quality information /O unit 110. Fig. 3251
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 vol unme of the information in correspondence wi th each other. The

charge per unit volune, which differs for %%q nformat.ion, wll be
referred to a@tggqﬁﬂ%sqﬂgﬂgﬁgrmlnal device 1 ) to transmi image

Info 1 and the transmittable capacity of the image
transmission system at that time is Cr (Cl4 > Cr 2 Cl13)
when the accounting processing unit of the second
5 embodiment and an apparatus therefor are used.
In the first operation step, User L transmits a
message that requests provider A to transmit image Ipfo
s 1 to provider A via a transmission line (this message
will be referred to as an image transmission request
10 message hereinafter). When the terminal device 1001 of
provider A receives the image transmission request
message, the accounting unit 1002 fetches the image
transmission request message from the transmission
terminal device 1001.
15 In the second operation step, the accounting unit
1002 checks the traffic of the transmission line via
the transmission terminal device 1001 to obtain a
transmittable capacity Cr, and thereafter, refers to
capécities Cll to Cl4 in a charge table shown in
20 Fig. 20. Then, the unit 1002 compares the
transmittable capacity Cr with capacities Cll to Ci4,
and determines that image Info 1 is to be transmitted
at resolution 3. The unit 1002 notifies the
transmission terminal device 1001 of resolution 3.
25 In the third operation step, the transmission
terminal device 1001 transmits image Info 1 at

resolution 3 to User L wvia the transmission line. At



hereinafter. To allow user's selection, each 20 informatfi HPLACHA&SITORRET
atitle. Such charge data base 101 can be easily cgngtituted-by-the

exi sting data base. In this case, the nunber of pixg
the chromaticity level, saturation levely_ and Iightness

ok T
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§
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each pixel, the nunber of frames per unit 25 time, and fhéke~are . _;
converted into information vol unmes, and unit chargeg are regi stered
in the charge data base 101. The charge data base 101 Canm Pe =i .
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the same time, the accounting unit 1002 measures the
information volume of image Info 1 which is being
transmitted from the transmission terminal device 1001.

In the fourth operation step, the accounting unit
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-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, and determines the charge
for User L on the basis of the information volume of
image Info 1 provided to User L and unit charge 13.

In the fifth operation step, the accounting unit
1002 outputs the charge calculated in the fourth
operation step to the transmission terminal ‘device
1001.

In the sixth operation step, the charge is paid.

' Note that this embodiment also includes the
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
be obtained, the accounting processing unit transmits
an image at the designated resolution within the bounds

of the transmission capacity Cr. Alternatively, the



constituted by a sem conductor storage device, a nag%eﬁ?éistdfégef
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devi ce, an optical storage device, or the like. [Fig. 33
shows the contents of the accunulated 5 amount storage|d Vli «MﬁThe;
storage device 102 can be constitutgd by a sem condugt f&?ége !
device, a magneti c storage device, an optical storag¢ dewvice;-:@f-— -
the Ii ke. The accunul at ed anount storage device 102 tores the
accurul at ed anmounts of charges incurred 10 during a predetrermmed perod
in units of users. Wen accounts are settled upon each information

transm ssion, the accunul ated anount storage device 102

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

5 transmission capacity Cr.

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

N image transmission apparatus, and performs accounting
processing in accordance with the instruction. In this

10 case, the image transmission apparatus performs image
transmission processing or processing for canceling the
request together with an image receptiqn 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 outéut to the transmission terminal dewvice 1001,

thus notifying provider A or User L of the charge.
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may be omtted. Fig. 34 shows the arrangenent o e“é%é dmtmhgr
15 devi ce 103. The accounting device 103 can be C n§t|tuted”byﬂr
CPU, nultiplier, adder, and the liKke. The opera |bn‘wg t- 5‘3 7 I
descri bed bel ow. For exanpl e5yuser A shown in 33 |ssué§‘an i
i nformation request using the user /O unit 109 of the 20 recept+ofm...

unit 120, and at the sane tine, selects and sets th ality of a
specific inmage using the quality information I/Ounit 110. T
specifically, user A sets the nunmber of frames per unit tine, the
nunber of pi xel s, the chromaticity level, the saturation |level, 25

request and quality I nformation ar
is read out, unit charge 13 may be output to the

and the |igntness | geknaf (3D LARg8e-a0dohgebbkearelbeunit chakgbofgmtion
outpu

transmission terminal device 1001, and the transmission
terminal device 1001 may transmit unit charge 13 to
5 Usér L via the transmission line.

.In fhe 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 1001l.

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

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

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

20 drawings.

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

Referring to Fig. 27, a transmission terminal

25 device 1201 on the image provider side comprises a
computer such as a personal computer, a workstation, or

the like, or an image transmitter, which comprises an



via the communication interface 107 and the

-87- transm ssion line 106, and are input to th e ‘

quality control unit 104 via the comunication inteff e;ﬁﬁ@EPWHH

i mage quality control unit 104 atLai ns cal cul ations}f t hir nnirng:- ot {

pi xel s of the 5 encoded input inmage data, decreasing 05' / ntje;peha,u,gg P

Its chromaticity, saturation, and lightness |levels, and ﬁ i so on o

accordance with the quality information by {‘ e «-~“~!g
!

e e \;

accounting unit. An accounting unit 1202 corresponds
to one of the accounting processing units described in
the first to third embodiments. A reception terminal
device 1203 on the receiver side comprises a computer
5 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. 1In the following
description, a case will be exemplified wherein User L
10 (reception terminal device 1203) requests provider A
(transmission terminal device 1201) to transmit image
Info 1 and the transmittable capacity of the image
transmission system at that time is Cr.(Cl4 > Cr 2 Cl13)
when the éccounting processing unit of the second
15 embodiment is used.
.In the first operation step [S1], User L transmits
a message that requests provider A to transmit image
Info 1 to provider A via a transmission line (this
message will be referred to as an image transmission
20 request message hereinafter). The accounting unit "1202
fetches the image transmission request message: from the
reception terminal device 1203.
In the second operation step [S2], the accounting
unit 1202 checks the traffic of the transmission line
25 via the transmiésion terminal device 1201 to obtain a
transmittable capacity Cr, and thereafter, fefers to

capacities Cll to Cl4 in the charge table described



digital signal processing using a DSP, sel ector tches, and the
like. The quality information is 10 al so input to thzfazmgp; 4-CE
103. The accounting device 103 reads out the;umr~»~gy@2g;gﬁgife
and the accunul ated anmount respectivel ysfromthe accou t|n dat a 1
base 104 and the accunul ated anount storage device 102, PSRRI es a
new accumnul at ed anount 15 based on an equation shown |nsEjg,\34 usi ng:.a:
cal cul ator, and stores the cal cul ated anount in the accumul at ed ;
amount storage device 102. On the other hand, t he ‘i-rrage-+nf-ermati-on
whi ch has been subjected to the above-nentioned i mage processing in

t he i nmage

20 uallt control unit 104 to have appropri.at.el
adj usted qual ?’P %‘Frbut Rf d1he menag, the iR Advte
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capacity Cr with capacities Cl1l to Cl4, and determines
that image Info 1 is to be transmitted at resolution 3.
The unit 1202 notifies the reception terminal device
1203 of resolution 3.

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

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 unif 1202
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 monitoré image Info 1 which is being
received, and recognizes the end of reception of image
Info 1 from provider A by detecting a bit pattern
indicating the end of the image or by receiving a
message indicating the end of reception of image Info 1
from provider A from the reception terminal device
1203.

Upon recognition of the end of reception, as

described above, the accounting unit 1202 reads out



I nterface 105 and the transm ssion |line 106, and is supplied to the

quality information correction unit 107 Via the COpTUAH-Cat-teRmummm—
interface 107. The unit 107 25 neasures the quality of Hﬁ@LﬂﬁﬁﬁﬂfiﬁﬁgéT

i nf ormati on by cal cul ating the nwxger of franmes per F’T‘"’T‘T"r‘fé"" ‘the
nunber of pixels, and the chromaticity, saturation, and , 1#; FER 285
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unit charge 13 from the above-mentioned charge table,
determines the charge payable to provider A on the
basis of the information volume of image Info 1
received from provider A and unit charge 13, and
outputs the determined charge to the reception terminal
device 1203.

In the fifth operation step [SS5], the charge is
paid.

Note that this embodiment also includes the
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 be
obtained, the acééunting processing unit transmits an
image at the designated resolution within the bounds of
the transmission capacity Cr. Alternatively, the
acéounting processing unit waits until a sufficient
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
supplies an instruction for canceling the request to an
image transmission apparatus, and performs accounting

processing in accordance with the instruction. In this



conpared with that requested by user A the inmage information is
delivered to user Avia the user |/O unit 109. Not e~t-hat—
reception unit 120 need not 5 performimage quality colpREHisbnliti
case, the quality information col kgction unit 108 aWdEthé”"”
information 1/O unit 110 can be omtted. Not e hai { s 10-X3¢
quality in this invention is determ ned by the nunbér! of frlan S per;
unit time of an 10 i mage, the nunber of pixels, and the 6ynan1c ranges’
and | evel s of saturation, |ightness, and chromaticity, and

the image quality becones higher as respective itens have—broader ™

dynan ¢ 1 anges and & lalgere MITher Of,son appdf¥Ele pedforns inadd 0 35 1

transmission processing or processing for canceling the

request together with an image reception apparatus.
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 may also
designate a terminal device (or image processing
e 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 aécéunting
processing unit. 1In this-case, the user (or his or her
15 accounting processing unit) is notified of the start of
transmission of an image from the destination or the
image provider before the third operation step, and
starts an accounting operation.
Upon completion of image provision, in the fourth
20 operation step, the user is notified of the end of
transmission of the image, and ends the accounting
operation. As for the information volume, the user is
notified from the destination or the provider.
In the second case, the destination designated by
25 the user has an accounting processing unit. In this
case, the user also transmits an image transmission

request message to the destination in the first




enbodi nent of the present invention. The sane reference nunerals in

Fig. 35 denote the sanme parts as in Fig 31, and aﬁg téyﬂgi-f BHEET
description thereof will be omtted. 20 Inj~E& s-Sitiodi neqt
as shown in Fig. 35, the transm ggion unit 100 cqnprises a conmmon
key ci pher processing unit 111 and a time neasurijnd ufptFES 280%nd
the reception unit 120 conprises a common key ci pher processi ng_ynijt
113. 25 The operation will be described bel ow. Assune
that a common key used in the common key ci pher p*ocessing units-141

and 113 is distributed in

operation step, and the accounting processing unit of
the destination fetches the image transmission request
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 reception

terminal device 1203 may transmit an image transmission
N request message, and the transmission terminal device
1201 may select resolution 3 by the same method as in
lb the accounting unit 1202.

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

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

Note that the following modifications may be taken

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

accounting processing unit of the first or second

25 embodiment may be used.



-89 -i advance by a known key distribution nethod, e.g., a key'

di stribution nmethod based on I D (Shigeo Tsujii & Masao - - Kasahara -
"Ci pher and Security", Shokodo (1990), a public key g i :
(Shinichi ITkeno & Kenji 5 Koyans, _g4Theory of Mdern G pﬁﬁiﬁ,}k{){‘mﬁm S%«:E

I nstitute of El ectronics, Information and Conmuni cagi grneersmi
(1986)), or a key managenent data base. Note that a C hﬁ5fﬁﬁfé@ﬁf j
wi |l be described |ater. As in the above enbod mant i
/O unit 109

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

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 corresponding ones of
the accounting processing units described in the first

S 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
correspoﬂds 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
coﬁprises an accounting unit 1404. The accounting unit

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

The operation of this embodiment will be described
below with reference to Fig. 30. In the following
description, a case will be exemplified wherein User L

25 (reception terminal device 1403) requests provider A
(transmission terminal device 1401) to transmit image

Info 1 and the transmittable capacity of the image
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| o | o rrrmpeeepnir |
10 and the quality information 1/O unit 110 of the pepiaetepti on - uni

120 issue an information request and a quality requ “an’i mage !
to be transmtted of a user, and the quality info ti ﬁ@%b i on
unit 108 stores the requested quglity. Thereafter, theig T
requests are enci phered by the conmmon key ci pher c ' ~tHAHt—
113. The enci phered information is out put via the jconmuni cati on

i nterface 107 and the transm ssion |line 106, and . fecTphier ed
by the common key ci pher processing unit 111 via the 20

communi cation interface 105 of the transm ssion unit 100. The

the | mge qUATATPEGYS Mien ot Tharoring ten e IR% Png= 2hEBdcount i ng
device 103 when the accounting processing unit of the second .
embodiment and an apparatus therefor are used.
In the first operation step [S1], User L
S '(reception terminal device 1403) transmits a message
that requests provider A (transmission terminal device
1401) to transmit image Info 1 to provider A via a
" transmission line (this message will be referred to as
an image transmission request message hereinafter).
10 The accounting unit 1404 fetcles the image transmission
request message from the reception terminal device
1403. When the transmission terminal device 1401
receives the image transmission request message, the
accounting unit 1402 fetches the image transmiséicn
15 request message from the transmission terminal device
1401.
In the second operation step {S2], the accounting
unit 1402 checks the traffic of the transmission line
via the transmission terminal device 1401 to obtain a
20 transmittable capacity Cr, and thereafter, refers to
capacities Cl1l to Cl4 in the charge table described
above. Then, the unit 1402 compares the transmittable
capacity Cr with capacities Cll to Cl4, and determines
that image Info 1 is to be transmitted at resolution 3.
25 The unit 1402 notifies the transmission terminal device

1401 of resolution 3.



perfornms accounting processing as in the above 25 embodi ment .
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111. The enciphered image infornmation is deci phered by
ci pher

I mge data is processed by the inmage quality control unit 104
as in the above enbodinent, and is
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enci phered by the commumgkey ci pher pr)cﬁb§$ﬁr”'m'“
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t he connDn
processing unit 113 via the 19 FEB 2008
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The accounting unit 1404 similarly obtéins
resolution 3, and notifies the reception terminal
device 1403 of it.

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

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

In the fourth operation step [S4], the accounting
unit 1402 monitors image Info 1 which is being
transmitted. When the unit 1402 recognizes the end of
transmission of image Info 1 to User L by detecting a
bit paftern indicating the end of the image or by
receiving a message indicating the end of transmission
of image Info 1 to User L, it reads out unit charge 13
from the above-mentioned charge table. Then, the unit
1402 calculates the charge for User L on the basis of
the information volume of image Info 1 provided to User

L and unit charge 13, and notifies the transmission

terminal device 1401 of the charge.

key



communi cation interface 105, the transm ssion |line 106, & and the

comuni cation interface 107. The deci phered i mage ﬁﬁpn&mnuw@y%¢§;‘
delivered to the user as in the above enbodi nment. e - TREY
measuring unit 112 measures the operation time of t%ﬁ n key !
ci pher processing unit 111, and 10 supfPi-es the measyr f?:%oﬂ 8ﬂﬂﬁhef :
accounting unit 103 via the image quality controlju ; t hus

per form ng accounting processing for the encipherkd infornat|on

In this case, the unit charge per unit time for the = .
information is set in the accounting data 15 base 102, and the enci pher
processing tine neasured by the tinme neasuring unit 112 is set as

t he nunber of The earsewitinglunit i 1Fd manidgiedsh inpgackdimtd ng devi ce

which is being received. When the unit 1404 recognizes
the end of reception of image Info 1 from provider A by
detecting a bit pattern indicating the end of the image
5 or by receiving a message indicating the end of
reception of image info 1 from provider A from the
reception terminal device 1403, it reads out unit
charge 13 from the above-mentioned charge table.
The unit 1404 calculates the charge payable to
10 provider A on the basis of the information wolume of
image Info 1 received from provider A and unit charge
13, and notifies the reception terminal device 1403 of

the charge.

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

15 paid.
Note that this embodiment also includes the
following cases.
In the first operation step [S1], the user may
designate a resolution when he or she requests an
20 image.
| When a transmission capacity Cr enough to transmit
the image at fhe designated resblution cannot be
obtained, the accounting unit 1402 (or 1404) transmits
an image at thé 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



103. Al'so, the decipher processing tine my be 1
accounting processing nay be 20 performed in correspq ;
nmeasured tine. The protocols on the receivit g 34%§%n1tt|n
sides will be explained belowwith reference to i %

In Fig. 36, the receiving side issues a 281- transniss; to.the
transmtting side via an accounting device, as i hdi cat ed by an arrpw
1101, and requests an inage quality at the sane tine. The

unit transmits an image at a resolution that allows
transmission with the transmission capacity Cr.

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

5 transmission apparatus (or an image reception apparatus
;n 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

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

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

A5 also designate a terminal device (or image processing
apparatus) as a destihation of an image when he or she
requests an image provider to transmit an image, and
provider A transmits image information to the
designated destination. This case further includes the

20 following two cases.

More specifically, in the first case, the provider
and the user have accounting units. In this case, the
user (or his or her accounting processing unit) is
notified of the start of transmission of an image from

25 the destination or the image provider before the third
operation step [S3], and starts an accounting

operation. Upon completion of image provision, in the
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as described in the above enbodi nents, an accoun
executed. The receiving side 5 sends a transm ssion
when it wants to term nate recepti om2f data, as
arrow 1103. The accounting device on the transmtting{ “==sitde-terailng
t he accounting operation in accordance with thig term nation requ
the transmtting 10 side term nates transm ssion, I n accordance

Then,
with a

1102,
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transmtting side transfers data, as iinFPteg BBl
and the receiving side receives the data. ﬂj}ﬁhﬁﬂﬁhféﬁﬁﬁﬁﬁ.
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transm ssion term nation request 1104. The accounti ng
fourth operation step [S4], 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 provider and the
destination designated by the user have accounting
units. In this case, the user also transmits an"image
transmission request message to the destination in the
first operation step [S1], and the accounting unit of
the destination fetches the image transmission request
message. The accounting unit of the destinqtion may
notify the user of the calculated charge in the fourth
operation step [S4].

In the second operation step [SZ], tﬂé 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.

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.

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



device on the transmtting side notifies the receiving ;¢ si.de..of the

charge, as indicated by an arrow 1105. Wien data arfeRtpiaristerred =7
bidirectionally, simlar 15 accounting processing is penforaed- as the.

transmtting

for
transm ssi on/ recepti on between ot her users2and into rréf"?cfrﬁﬂ 2085
simlar operations and accounting processing.are

provi ders
per f or med

performed in various networks.

t he above

20

and receiving sides replace each ot her.

As descri bed above, accounting professing can be
As descri bed abover—aeeetei-Rg-L
enbodi nents, appropriate accounting processing can be

performed in correspondence with the quality of an 25 I mage provided to

a user.
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unit charge 13 and the information volume of image Info
1 that has been received at that time, and output the
calculated charge to the reception terminal device
1403.

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
terminal device 1404.

Furthermore, the accounting processing unit of the
first or third embodiment may be used.

All the networks using the above-mentioned
accounting unit are embodiments according to the
present invention. Especially, a preféfred'embodimeﬁt

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
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
qualities of information and services can be realized.
With. this system, various kinds of information and

services can be copied with.
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Since information is enciphered, the security of 5  acdowsbi gttt SHEET

informati on can be protected, and the accounting i o¢§ﬁat-'-i-=-orr*c%iﬁ“"b'é
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protected from breaches of securit§tsuch as forging qigsggbsidﬁg. ‘
S

eyt

According to the above embodiments, accounting
processing can be performed in correspondence with the
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.

15 Also, information can be protected from being
tapped or forgeq, and fair accounting processing can be
performed.

Furthermore, an image can be hierarchically
encoded in a designated layer, and accounting

20 processing can be performed in correspondence with thé
designated layer.

Embodiments that set the charge system in
correspondence with the image quality involved will be

explained below.

25 Fig. 31 is a block diagram showing an embodiment

of the present invention.



Furt hernore, when the cipher processing tine is measured, appropriate
accounting processing can be 10 performed in correspondence with the

reception tinme of i nf or mati on. Many Wi dely. diffes.emtmmiy
enbodi nents of the present i nventi on may be consit rigekakEMENThSHEET
departing fromthe . spirit and scof®-of the present rrvent o
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Referring to Fig. 31, a transmission unit 100
transmits image information. A reception unit 120 is
used by a user. A transmission line 108 is used for
communications between the transmission unit 100 and
the reception unit 120.

The transmission unit 100 includes a charge data
base 101, an accumulated amount storage device 102, an
accounting device 103, an image quality control unit
104, and a communication interface 105. The reception
unit 120 includes an interface 107, a quality
information collection unit 108, a user I/O unit 109,
and a quality information I/O unit 110.

Fig. 32 shows the contents of the charge data base
101. The charge data base stores the information té be
provided to the user, and the charge per unit volume of
the information in correspondence with each other. The
charge per unit volumg, which differs for each
information, will be referred to as a unit charge
hereinafter. To allow user's selection, each
information is assigned a title. Such charge data base
101 can be easily constituted by the existing data
base. In this case, the number of pixels of an image,
the chromaticity level, saturation level, and lightness
level of each pixel, the number of frames per unit
time, and the like are converted into information
volumes, and Qnit charges are registered in the charge

data base 101. The charge data base 101 can be



-93 - VWHAT IS CLAI MED | S: 1. A communi cation apparatus for e
receiving data via a network, conprising: (a) detection ne

detecting a traffic state of the network; (b) designati ong ﬂnaﬁé”f ¥ T
designating a transmi ssion format of the data in accordance m§

detection result of said detection neans:86- (c) accountin B E f 700
accounting in accordance with said transm ssion format designate } ard

desi gnati on neans; and (d) storage neans for storing an a cgnuLated '
amount of charge for each user. I

constituted by a semiconductor storage device, a
magnetic storage device, an optical storage device, or
the like.
Fig. 33 shows the contents of the accumulated
5 amount storage device 102. The storage device 102 can
be constituted Sy a2 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 settleé upon each information
transmission, the accumulated amount storage devicg 102
may be omitted.
Fig. 34 shows the arrangement of the accounting
15 device I03. The accounting device 103 can be
constituted by a CPU, multiplier, adder, and the like.
- The operation will be described below.
For example, user A shown in Fig. 33-issues an
information request using the user I/O unit 109 of.the
20 reception unit 120, and at the same time, selects and
sets the quality of a specific image using the quality
information I/0 unit 110. More specifically, user A
sets the number of frames per unit time, the number of
pixels, the chromaticity level, the saturation level,
25 and the lightness level of an image, and the like. The
information request and quality information are output

via the communication interface 107 and the



2. An apparatus according to claim 1 wherein
designates the transm ssion format to a
net wor K. 3. An apparatus according to clai
transm ssion format is a layer in hierarchical encoding.
conmmuni cation nmethod for receiving dar&’via a net
(a) detection step for detecting a traffic state of the
(b) designation step of designating a transm ssion for

accordance with a detection result of said
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transmission line 106, and are input to the image
quality control unit 104 via the communication
interface 105. The image quality control unit 104
attains calculations for thinning out pixels of the
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
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 accuhulated-amount
based ori an equation shown in Fig. 34 using a
calculator, and stores the calculated.amodnf 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
quality control unit 104 to have an appropriately
adjusted quality, is output via the communication
interface 105 and the transmission line 106, and is
supplied to the quality information correction unit 107
via the communication interface 107. The unit 107
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



AR eenEEEY

detection step; -94- 7S —
accounting step of accounting in accordance with said traﬁéﬁ%ﬁ@ﬁ@ﬁ?ﬁdﬁha&
desi gnated by said designation step; and (d) storagp gtep-ofstoring
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an accunul ated anount of charge for eacl, user. 5{ | u !

readabl e nenory storing program which 'g%'operat es with CPU of“ggﬁué@p, P

sai d program conpri sing: i : ;
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lightness levels. After the measured quality is
compared with that requested by user A, the image
information is delivered to user A viawqye user 1/0
unit 109. Note that the reception unit 120 need not

5 perform image quality comparisen. In this case, the
quality information collection unit 108 and the quality
information I/0 unit 110 can be omitted.

had Note that the image quality in this invention is
determined by the number of frames per unit time of an

10 image, the number of pixels, and the dynamic ranges and
levels of saturation, lightness, and chromaticity, and
the image quality becomes higher as respective items
have broader dynamic ranges and a larger number of
levels. |

15 Fig. 35 is a block diagram showing another
embodiment of the present invention. The same
reference numerals in Fig. 35 denote the same parts as
in Fig. 31, and a detailed description thereof will be
omitted.

20 In this embodiment, as shown in Fig. 35, the
transmission unit 100 comprises a common key cipher
processing unit 111 and a time measuring unit 112, and
the reception unit 120 comprises a common key cipher
processing unit 113.

25 The operation will be described below.

Assume that a common key used in the common key

cipher processing units 111 and 113 is distributed in
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advance by a known key distribution method, e.g., a key
distribution method based on ID (Shigeo Tsujii & Masao
Kasahara, "Cipher and Security", Shokodo (1990), a
public key cipher system (Shinichi Ikeno & Kenji
Koyama, "Theory of Modern Cipher", The institute of
Electronics, Information and Communication Engineers
(1986)), or a key management data base. Note that a
cipher system will be described later.

As in the above embodiment, the user I/0 unit 109
and the quality information I/O0 unit 110 of the
reception ﬁnit 120 issue an information request and a
quality request of an image to be transmitted of a
user, and the quality information collection unit 108~. 
stores the requested qﬁality. Thereafter, these
requests are enciphered by the common key cipher
processing unit 113. The enciphered information is
output via the communication interface 107 and the
transﬁissioh line 106, and is then deciphered by the
common key cipher processing unit 111 wvia the
communication interface 105 of the transmission unit
100. . The deciphered information request and quality
request are supplied to the image quality céntrol unit
104. At the same time, the accounting device 103
performs accounting processing as in the above
embodiment.

" Input image data is processed by the image quality

control unit 104 as in the above embodiment, and is
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enciphered by the common key cipher processing unit
111. The enciphered image information is deciphered by
the common key cipher processing unit 113 via the
communication interface 105, the transmission line 106,
and the communication interface 107. The deciﬁhered
image information is delivered to the user as in the
above embodiment.

The time measuring unit 112 measures the operation
time of the common key cipher processing unit 111, and
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 acdbunfing data
base i02, and the encipher processing time measured by
the time measuring unit 112 is set as the number of
pieces of quality information in the accounting device
103. Also, the decipher processing time may be
measured, and the accounting processing may be
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
transmission request to the transmitting side wia an
accounting device, as indicated by an arrow 1101, and

requests an image quality at the same time. The
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transmitting side transfers data, as indicated by an
arrow 1102, and the receiving side receives the data.
At this time, as described in the above embodiments, an
accounting operation is executed. The receiving side
sends a transmission termination request whep 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
side terminates transmission in accordance with a
transmission termination request 1104. The accounting
dévice on the transmitting side notifies the receiving
side of the charge, as indicated by an arrow 1105.
Whén data are transferred bidirectionally, similar
accounting processing is performed as the transmitting
and receiving sides replace each other. As for

transmission/reception between other users and

- information providers, similar operations and

accounting processing are performed.

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 corrgspondence with the quality of an

image provided to a user.
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Since the user can select his or her desired image
quality, a fair, appropriate accounting system can be
realized. |

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

Furthermore, when the cipher processing time is
measured, appropriate accounting processing can be
performed in correspondence with the reception time of
information.

Many widelf different embodiments of the present
invention may be constructed without depa:ting from the
spirit and scope of the present invention. It should
be understood that the present invention is not limited
to the specific embodiments described in the

specification, except as defined in the appended

claims.
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WHAT IS CLAIMED IS:

1. A communication apparatus for receiving data via a
network, comprising:

(a) detection means for detecting a traffic state of the
network;

(b) designation means for designating a transmission format
of the data in accordance with a detection result of said
detection means;

(c) accounting means for accounting in accordance with said
transmission format designated by said designation means; and

(d) storage means for storing an accumulated amount of

charge for each user.

2. An apparatus according to claim 1 wherein said
designation means designates the transmission format to a

transmission terminal- via the network.

3. An apparatus according to claim 1 wherein the

transmission format is a layer in hierarchical encoding.

4. A communication method for receiving data via a

network, comprising :

(a) detection step for detecting a traffic state of the

network;

(b) designation step of designating a transmission format

of the data in accordance with a detection result of said

| lllllll llllli lll/l lllll llllll

detection step;
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;

(c) accounting step of accounting in accordance with said
transmission format designated by said designation step; and

(d) storage step of storing an accumulated amount of charge

for each user.

5. A computer readable memory storing program which

cooperates with CPU of computer, said program comprising:

(a) detection step for detecting a traffic state of the
network;

(b} designation step of designating a transmission format
of the data in accordance with a detection result of said
detection step;

(¢) accounting step of accounting in accordance with said
transmission format designated by said designation step; and

(d) storage step of storing an accumulated amount of charge

for each user.

* C L n S *
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Image Transmission Apparatus,

Image Transmission System, and

Communication Apparatus

ABSTRACT OF THE DISCLOSURE

A communication apparatus for receiving data via a network
comprises a detection means for detecting a traffic state of the
network and a designation means for designating ‘a transmission
format of the data in accordance with a detection result of said

detection means.

FIGURE 19
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(¢) accounting step of accounting in accordance with said
transmission format designated by said designation step; and

(d) storage step of storing an accumulated amount of charge

for each user.

5. A computer readable memory. storing program which

cooperates with CPU of computer, said program comprising:

(a) detection step for detecting a traffic state of the
network;

(b) designation step of designating a transmission format
of the data in accordance with a detection result of said
detection step;

(c) accounting step of accounting in accofdance with said
transmission format designated by said designation step; and

(d) storage step of storing an accumulated amount of charge

for each user.

o



