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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to information
providing in a multimedia network for transmitting
various information'sﬁch as moving image data, still
image data, voice data, computer data etc., and an
image transmission system cofrespopding to such
information providing.

Related Background Art

In recent years, so-cailed information service
industry is showing remarkable progress as a result of
installation of the optical fiber network in the main
communication networks, spreading of the cable
television systems, commercial exploitation of the
satellite-communication, popularization of local area
networks. Such informatiqn service industry is to
provide various information through such various
communication networks and to collect the charge
according to tﬁe codtent and quantity of the provided
information. In such information service industry,
therefore, it is éﬁ important issue to effect
appropriate chargillg, for the provided information.

However, the &hidrgiflg system conventionally
employed in thé infotimation service industry has mostly

been a monthly charging for charging a fixed charge
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regardless of the frequency of use, such as in the

cable television systems or in the satellite
broadcasting, or a charging method only counting the
frequency or time of use regardless of the kind or
quality of the provided information, such as in the

computer utilizing service.

SUMMARY OF THE INVENTION

In consideration of the foregoing, the object of
the present invention is to enable charging, in
consideration of thg kind of the information or service
and the quality of the information.

The above—mentibned object can be attained,
according to an object of the present invention, by an
image transmission system for transmitting MPEG data
through a transmissioﬁ path, capable of setting a frame
of the MPEG data to be transmitted, according to the
traffic of the transmission path and effecting the
charging according to a charge system coriesponding to
thus set frame.

According to another embodiment of the present
invention; there is provided an image transmission
system for transmitting MPEG data between a
transmission terminal aﬁd a receiving terminal through
a transmission path, comprising a receiving terminal
including frame setting means for setting a frame for

the MPEG data to be transmitted, according to the
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traffic of the transmission path, accounting process
means for effecting an accounting process with a
predetermined charging system, and a transmitting
terminal including image charge information storing
means for storing the charge information for the images
to be used in the above-mentioned accounting process.

Also according to still another embodiment of the

'present invention, there is provided an image

transmission system for transmitting MPEG data through
a transmission path, éomprising frame setting means for
setting a frame for the MPEG data to be transmitted,
according to the traffic-of the transmission path, and

accounting process means for effecting an accounting

process with a charge system according to the frames of

the transmitted MPEG data aﬁd the amount of
information.

Also according to still another embodiment of the
present invention, there is provided an image
transmission system for transmitting MPEG data through
a transmission path, comprising traffic check means for
checking the traffic of the transmission path, frame
setting méans for setting a frame for the MPEG data to
be transmitted, according to the traffic of the

transmission path, accounting process means: for

effecting an accounting process with a ptedetermined

charge system, information amount measuring means for

measuring the amount of information of the image
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transmitted through the transmission path, and image
charge information storage means for storing the charge
information for the image, to be used in the accounting
process.

Also according to still another embodiment of the
present invention, there is provided an image
transmission system for transmitting MPEG data through
a transmission path, comprising traffic check means for
checking the traffic of the transmission path, frame
setting means for setting a frame for the MPEG data to
be transmitted, according to the traffic of thé
transmission path, accounting process means for
effecting an accounting process with a charge system
according to the frames and the amount of information
of the transmitted.MPEG data, and image charge
information storage means for storing the charge
information of the image, to be used in the accounting
process.

According to still another embodiment of the
present invention, there is further provided charge
paying means for paying the.charge at a predetermined
interval.

According to still another embodiment of the
present invention, the above-mentioned accounting
process means is provided in the transmitting side.

Also according to still another embodiment of the

present invention, the above-mentioned accounting
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process means is provided in the receiving side.

Also according to still another embodiment of the
present invention, the above-mentioned accounting
process means is provided both in the transmitting side
and in the receiving side.

Also according to still another embodiment of the
present invention, there are provided image
transmission destination designating means for
designating an arbitrary image receiving apparatus for
the destination of image transmission and requesting
the image transmission’ for an image provider, image
transmission means for transmitting the imége to the
image receiving apparatus designated by the image
transmission destination designating means, and
accounting process means for effeéting the charge..
accounting either to the designated destination of the
image or to the user receiving the image.

Also according to still another embodiment of the
pfesent invention, there is provided cypher means for
effecting at least encyphering or digital signature to
the transmitted information.

Owing to the technologies mentioned above, the
embodiments of the present invention allow to set a
frame for the MPEG data to be transmitted, according to
the traffic of the transmission path, and to apply a
charge for the image according to the content of thus

set frame. L
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Also according to still another embodiment of the

present invention, it is rendered possible to effect
the accounting process with a charge system taking into
consideration the amount of information of the image in
addition to the content of the transmitted frame.

Also according to still another embodiment of the
present invention, it is rendered bossible to effect
payment of the charge at a predetermined interval.

Also according to stillianother embodiment of the
present invention, it ié rendered possible to protect
the information from theft or illegal alteration and to
effect fair accounting.

Another image transmission apparatus of the
present invention, for handling the MPEG data, is
featured by comprising accounting means for éffedting
an accounting process according to the kind of tpe
transmitted frame among the MPEG data, and charge
storage means for storing the charge for the iﬁage.

Still another image transmission system of the
present invention, for handling MPEG data; is featured
by comprising accounting means for effecting an
accounting process according to the kind of the
transmitted frame.

Still another image tranémission system of the
present invention, for handling MPEG data, is featured
by comprising accounting means for effecting an

accounting process according to the kind and the amount’
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of information of the transmitted frame, among the MPEG
data.

According to still another feature, there is
provided an image transmission system for handling MPEG
data, comprising accounting means for effecting an
accounting process according to the kind of the
transmitted frame among the MPEG data, information
amount measuring means for measuring the amount of
information of the transmitted frame, and charge
storage means for storing the charge for the image.

According to still another feature, there is
provided an image transmission system for handling MPEG
data, comprising accounting means for effecting an
accounting process according to the kind and the amount
of information of the transmitted frame among the MPEG
data, and charge storége means for storing the charge
for the image.

According to still another feature, there is
provided an image transmission system for handling MPEG
data, comprising accounting.meané for effecting an
accounting process accordihg to the kind and the amount
of informétion of the transmitted frame among the MPEG
data, information amount measuring means for measuring
the amount of information of the transmitted frame, and
charge storage means for storing the charge for the
image.

According to still another embodiment of the

This Sheet Has Been Replaced
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present invention, there is provided an image
transmission system for handling MPEG data, comprising
accounting means for transmitting all the frames of the
MPEG data and effecting an accounting process according
to the kind of the frame decoded among the MPEG data.

Owing to the technologies mentioned above, the
embodiments of the present invention allow to apply the
charge for the image for each mode.

According to still another embodiment of the
present invention, sinée the accounting is made
according to thé mode and the amount of information of
the image information, it is rendered possible to
account the charge for the image for each mode and also
in consideration of the amount of information.

According to still anofher embodiment of the
present invention, there is provided paying means for
paying the charge at a predetermined interval, so that
the charge accounting can be made at a predetermined
period by calculating the accumulated charge.

According to still another embodiment of the
present invention, it is rendered possible to effect an
accounting process according to the kind of the decoded
frame among the transmitted MPEG data.

Still other objects of the present invention, and
the features thereof, will become fully épparent from
the following description which is to be taken in

conjunction with the attached drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic block diagram showing
accounting process means of a first embodiment;

Fig. 2 is a block diagram showing a specific
example of the c¢onfiguration of the accounting process
means in the first embodiment;

Fig. 3 is a view showing an example of the charge
table to be used by the accounting process means of the
first embodiment;

Fig. 4 is a schematic block diagram of the
accounting process means in a second embodiment;

Fig. 5 is a block diagram showing a specific
example of the configuration of the accounting process
means in the second embodiment;

Fig. 6 is a view showing an example of the charge
table to be used by the accounting process means of the
second embodiment;

Fig. 7 is a schematic block diagram showing
accounting process means of a thifd embodiment;

Fig. 8 is a block diagram showing a specific
example of the configuratioﬁ of the accounting process
means in the third embodiment;

Figs. 9A and 9B are views showing examples of the
charge table to be used by the accounting process means
of the third embodiment;

Fig. 10 is a block diagram shéwing the basic

configuration of an image transmission system in a
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fourth embodiment;
Fig. 11 is a view showing the function of the
image transmission system in the fourth embodiment;
Fig. 12 is a block diagram showing the basic
5 configuration of an image transmission system in a
fifth embodiment;
Fig. 13 is a.view showing the function of the
image transmission system in the fifth embodiment;
Fig. 14 is a block diagram showing the basic
10 configuration of ‘an image transmission system in a
sixth embodiment;
Fig. 15 is a view showing the functioﬁ of the
image transmission system in the sixth embodiment;
Fig. 16 is a view showing a system in a seventh,
15 embodiment; |
Fig. 17 is a view showing the accounting process
in the system of the séventh embodiment;
Fig. 18 is a view showing a system in an eighth
embodiment;
20 Fig. 19 is a view showing the accounting process '
in the system of the eighth embodiment;
Fig.'ZO is a view showing the frame configuration
in the MPEG data;
Fig. 21 is a view schematically showing the format
25 of the MPEG encoded image data; and
Fig. 22 is a view showing a key sequence in

encyphering MPEG data.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now the image transmission system of the present
invention will be clarified in detail by preferred
embodiments thereof, with reference to the attached
drawings.

Following embodiments are applied to a
transmission system for transmitting MPEG data through
a transmission path, for enabling, in consideration of
the feature of the MPEG data; to set a frame for the
MPEG data to be transmitted according to the traffic of
the transmission path and to a charge for the image-
according to the above-mentioned frame.

Particularly in a first embodiment, there will be
explained accounting process means for effecting an
accounting process with a charging system in which
charges are determined respectively for a case of
transmittihg an I frame only, a case of transmitiing an
I frame and a P frame, and a éase of transmitting an I
frame, a P frame and a B frame.

In a second embodiment, there will be explained
the accounting‘process means with a charge system in
consideration of the amount of information of the
image, in addition to the case of transmitting an I
frame only, an I frame and a P frame, and an I frame, a
P frame and a B frame.

In & third embodiment, there will be explained the

accounting process means for accounting the charge at a.
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predetermined interval in the first and second
embodiments.

In a fourth embodiment, there will be explained a
configuration in which the accounting process means in
the first to thir@ embodiments is provided in the image
providing side.

In a fifth embodiment, there will be explained a
configuration in which the accounting process means in
the first to third embodiments is provided in the image
receiving side.

In a sixth-embpdiment, there will be explained a
configuration in which the accounting process means in
the first to third embodiments is provided both in the
image providing side and in the image receiving side.

In a seventh embodiment, there will be explained a
configuratien in which the accounting process means in
the foregoing first to sixth embodiments is applied to
the communication between equipment connected to a
local area network.

In an eighth embodiment, there will be explained a
configuration in which the accounting process means in
the foregeing first to sixth embodiments is applied to
the communication between equipment connected to a wide
area network.

In a ninth embodiment, there will be explained a
configuration in which cypher means is combined with

the accounting process means shown in the foregoing
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fourth to eighth embodiments, for protecting the
information from theft or illegal alteration and
realizing fair accounting.

In a tenth embodiment, there will be explained
éccounting process means with a charge system in which
charges are determined respectively for a case of
transmitting all the MPEG data for an image and
decoding aﬂ I frame only, a case of decoding an I frame
and a P frame, and a case of decoding an I frame, a P
frame and a B frame.

In an eleventh embodiment, there will be explained
a configuration in which cypher means is combined with
the accounting process means in the foregoing first to
tenth embodiments, for protecting the information from
theft or illegal alteration gnd realizing fair
accounting.

In the following there will be explained the first
embodiment of the present invention, with reference to
the attached-drawings. Prior to the detailed
description of the first embodiment, there will be
given an explanation on the MPEG (Moving picture
experts gfoup) method employed for encoding for
efficient storage and transmission of the moving
picture information.

The MPEG is an international standaré designed for
highly efficient encoding of the moving image and

achieves a high efficiency in the encoding utilizing
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the frequency characteristics of the data and the
visual characteristics of human being, and also the
redundancy in the time axis, specific to the moving
image.

In the MPEG system, there are known MPEGl with a
maximum transfer rate of 1.5 Mbps for the digital
storage media, and MPEG2Z designed for use all the
transmission systems such as the bidirectional
multigedia equipment, digital VCR, advanced television,
optical fiber network etc. without the upper limit in
the transfer rate, but the basic algorithm is almost
same for the both. In the following, therefore, there
will be explained the encoding principle and the data
structure, principally taking the MPEGl as an example.

At first theré will be explained the principle of
highly efficiency encoding by the MPEG system. In this
encoding system, a high efficiency in the encoding can
be realized by calculating the difference between the
frames, thereby reducing the reduﬁdancy in the
direction of time axis, anq effecting DCT and variable-
length encoding on thus obtéined difference data,
thereby reducing the redundancy in the spatial
direction.

The above-mentioned redundancy in the time axis
can be reduced, in consideration of the high
cérrelation among the continuous frames in the ﬁoving

image, by calculating the difference between the frame
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to be encoded and a preceding or succeeding frame.

In the MPEG system, therefore, there are provided,
as shown in Fig. 20, in addition to an intra-encoded
picture obtained by an encoding mode of effecting the
encoding within a frame, a preceding prediction encoded
image (P-picture)} obtained by encoding the difference
from a frame preceding in time, and a bidirectional
prediction encoded image (B-picture) obtained by
encoding the one with the least data amount among the
difference from é frame preceding in time, that from a
frame succeeding in time and that from an interpolated
frame of the above-mentioned two frames, aﬁd the frames
obtained by such encoding modes are combined in a
predetermined sequence.

In the MPEG system, a unit.oi a GOP (group of.
pictures) is composed of an I-picture, 4 P—picturés and
10 B-pictures, and there is recommended a combination
of the I-picture at first, followed by repetition of
t&o B-pictures and a certain number of P-pictures. The
I-pictures is provided at a predetermined interval to .
enable special reproduction such as reverse
reproduction and a partial reproduction utilizing the
above-mentioned GOP as a unit, and also to prevent the
propagation of the error.

. In case a new object appears in the frame, the
difference from the succeeding frame may become smaller

than that from the preceding frame. For this reason,
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the MPEG system effects the above-explained
bidirectional prediction encoding to achieve a higher
efficiency in the encoding.

Also the MPEG system effects movement compensation
by calculating the difference between a predetermined
block (macroblock) containing 4 blocks of 8 x 8 pixels

each for the luminance data and 2 blocks for the color

‘difference signals, and a macroblock in the vicinity of

the corresponding block in the preceding or succeeding
frame, then detecting a.movement vector by searching a
macroblock showing the least difference, and encodiﬁg
such movement vector as data.

At the decoding operation, this movement vector is
used for extracting the data of the corresponding
macroblock in the preceding or succeeding frame,.and
such extragted data are used in decoding the data
encoded with movement compensation. |

In such movement compensation, the frame preceding
in time is once encoded and decoded to obtain the
preceding frame, and the movement compensétion is
achieved by the macroblock in such preceding frame and
that of the frame to be encoded.

The movement compensation in the MPEGl is
conducted between the frames,‘but that in the MPEG2 is
conducted-between the fields.

The difference data and the movement vector

obtained by such movement cémpensation are further
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subjected to highly efficient encoding by the DCT
transformation and the Huffman encoding.

In the following there will be explained the data
structure of the MPEG system.

The MPEG data have a hierarchic structure
consisting, as shown in Fig. 21, of a video sequence
layer, a GOP layer, a picture layer, a slice layer, a
macroblock layer and a block layer.

These layers will be explained in the following,
starting from the lowermost one.

The block layer is composed, as in the JPEG
system, of blocks, each consisting of 8 x 8 pixels for
the luminance data and the color difference data, and
the DCT transformation is conducted in the unit of each
block.

The macroblock 1a§er is composed of macroblocks,
each consisting of 4 blocks of 8 x 8 pixels each for
the luminance data and 1 block for each color data,
associated with a microblock header. 1In the MPEG
system, this macroblock is used as the unit for the
movement compensation and the encoding, as will be
explained.later.

Tﬁe above-mentioned macroblock header contains
data of the movement compensation and the digitizing
step in each macroblock unit, and data indicating
whether the six DCT biocks (YO, Y1, Y2, Y3, Cr, Cb) in

each macroblock contain data.
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The slice layer is composed of one or more
macroblocks consecutively arranged in the order of
image scanning, and a slice header, and same quantizing
steps can be employed for the macroblocks within the
same slice layer.

The above-mentioned slice header contains data
relating to the quantizing steps within each slice
layer, and éame quantizing steps are applied within the
same slice layer unless quantizing steps are provided
specific to each macroﬁlock. The first macroblock
resets the difference for the DC component.

The picture layer contains a plurality of the
slice layers in the unit of a frame, and is composed of
a header containing a picture start code etc. and one
or more slice layers. The aﬁove-mentioned header
contains a code indicating the image encoding mode and
a code ipdicating the precision (in the unit of a pixel
or a half pixel) of the movement detection.

The GOP layer is composed of a header including
for example a group start code and a time code
indicating the time from the start of sequence, and a
plurality-of I-, B~ and P-frames.

The video sequence layer starts with a sequence
start code and ends with a sequence end code, between
which arranged are control data required for the
decoding of the image size and the aspect ratio, and a

plurality of GOP of a same image size. In the MPEG
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system of such data structure, the bit sfream is
defined by the standard thereof. Such encoding
technology is already well known in the multimedia
networks.

In the MPEG system, as explained in the foregoing,
the I-frame represents the approximate movement of the
moving image independently from the P- or B-frame,
while the P-frame, when decoded in combination with the
I—frame, reproduces the smoother movement of the moving
image. Also the B-frame, when decoded in combination
with the I- and P-frames, allows to reprodudé further
smoother movement.

In consideration of such features, the MPEG system
can be considered an encoding system that deals with
the image movement.in hierarchic manner. The required
transmission capacity is larger for the transmission of
the I- and P-frames than for the transmission of the I-
frame only, and even larger for the transmission of the
I-, P; and B~-frames. .

Therefore, for transm;tting the MPEG data, there
can be conceived a transmiséion method of at first
effecting.the MPEG encoding for the image to be
transmitted, then inspecting the state of use of the
transmission path, and, if there is a sufficient
available capacity, transmitting all the frames of the
image information. ' .

If the available capacity is not sufficient for
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transmitting all the frames, the I—.and P-frames alone
are transmitted. If the available capacity is even
lower, the I-frame alone is transmitted. Such
transmission technology is an important component
technology in dealing with the multimedia data in the
LAN (local area network) etc.

The present embodiment is applied to an image
transmission system for transmitting the MPEG data
through a transmission path, for selecting the frames
of the MPEG data.to be transmitted, in consideration of
the feature of the MPEG data and according to the
traffic in the transmission path, and for realizing
accounting process means for effecting an accounting
process with a charge system determined corresponding
to the transmitted frames for eacn image.

In the present embodiment, the MPEG data
transmission mode is defined as a mode 1 in case of
transmitting the I-frame only, a mode 2 in case of
trensmitting the I- and P-frames, and a mode 3 in case
of transmitting the I-, P- and B-frames. .

Fig. 1 is a functional block diagram showing the
principal.parts of accounting process means in the
image transmission system of the present invention,
wherein accounting process means 100 is provided in the
imege transmission system. A control unit 101 fetches
a request for image transmission from the user,

transmitted in the image transmission system,
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accordingly controls a traffic check unit 102, a
tfansmission mode selection unit 103 and an accounting
unit 104, and informs the transmission mode selection
unit 103 and the accounting unit 104 of an image
identifier (name or code for identifying the image)
requested therefrom.

A traffic check unit 102 checks the currently
available transmission capacity (traffic information)
by monitoring the image transﬁissiqn system 110 (or
transmission path) or inquiring the image transmission
system 110 of the information on the traffic status
managed therein, and informs the transmission mode
selection unit 103 of the result of such check.

A transmission mode selection unit 103 receives
the identifier of the requested image from the control
unit 101 and the traffic information of the image
transmissiﬁn System from the traffic check unit iOZ,
selects a transmission mode for the image tranémission
according t6 the traffic information, and informs the
accounting unit 104 and the image transmission system
110 of such trénsmission mode.

An aécounting unit 104 fetches the image
identifier from the control unit 101 and the
transmission mode information from the transmission
mode selection unit 103, reads a charge corresponding
to such fetchéd information from a storage unit 105 and

informs the ‘image transmission system 110 of such
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qharge.

A storage unit 105 stores the charge information
of the image, to be referred to by the accounting unit
104.

An image tragsmission system 110 is composed of a
network and terminals connected thereto with wires or
with wireless connections, such as computers,
receivers, printers, mon;tors etc. It is to be noted
that the above-explained functions need not necessarily
be divided in the above-explained manner, and the
plural functional b;ocks-may be united in a functional
block, or there may be provided plural blocks for any
of the foregoing functions.

In the following there will be explained an
example of the traffic checking method in the traffic
check unit 102, in case the image transmission system
110 is realized with the ATM (asynchronous transfer
mode).

The traffic check unit 102 inquires the image
transmission system 110 whether the transmission is
possible with a certain transfer rate Cr: If the image
transmission system 110 does not permit the
transmiésion with such transfer rate Cr, the enquiry to
the image transmission system 110 for a trangsfer rate
C'r smaller than Cr until the'permission is given. On
the other hand, if the image transmission system 110

permits the transmission with the transfer rate Cr, it
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is set as the check value.

However, in the image transmission system
constructed with other network systems, there may be
employed other traffic checking methods corresponding
to such network systems. Thus the traffic checking
method of the present embodiment is not limited to the
above-explained case of the ATM.

In the-following there will be explained an
example of the transmission mode selecting method in
the transmission mode éelection unit 103.

At first the transmission mode selection unit 103
receives the information on the traffic status of the
image transmission system 110 from the traffic check
unit 102, and also receives the identifier of the
requested image from the confrol unit 101.

Then it compares the transmission capacity
required for transmitting the requested image in each
transmission mode with the traffic (available
transmission capacity) of the image transmission
system, by making access to the storage unit 105 (of
which stored inférmatioﬁ will be explained later with
reference.to Fig. 3), and determines the transmission
mode for the image transmission in the following
manner.

For the available transmission capacity Cr
determined by the traffic check unit 102 and for the

transmission capacities Cl, C2, C3 required for
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transmitting certain MPEG data respectivély in the
transmission modes 1, 2 and 3, the transmission mode 3
is selected if Cr 2 C3.

Also the transmission mode 2 is selected in case
C3 > Cr 2 C2, and the transmission mode 1 is selected
in case C2 > Cr 2 Cl. 1In case of Cl1 > Cr, the image
transmission system is informed of a fact that an
enough transmission capacity cannot be obtained even in
the transmission mode 1.

However, the function of the transmission mode
selection unit 103 is not limited to the one explained
above. For example it may execute the image
transmission with a transmission mode i (i =1, 2,...)
for the transmission capacity Cr, even in case Cr is
insufficient for the image transmission with such mode
i (Cr < Ci) or it may wait until a sufficient capacity
Cr (2 Ci) can be obtained.

Fig. 3 shows an example of the charge table stored
in the storage unit 105. Fig. 3; indicates, example,
the information Info 1 corresponds to a charge 11 in
case it is provided with thé transmission mode 1 and
requires in such case a transmission capacity Cl1.

The table also indicates that the same informatioﬁ
corresponds to a charge 12 when provided in the
transmission mode 2 and requires a transmission
capacity Clz, and that the same information corrésponds

to a charge 13 when provided in the transmission mode 3



10

15

20

25

- 25 -

and requires a transmission capacity C13.

In the following there will be explained the
function of the accounting process means of the present
embodiment with the charge system determined for each
transmission mode, in case a user (or a terminal of the
user) requests an image Info 1 from the provider in a
state where the image transmission system has.an
available transmission capacity Cr (C13 > Cr =2 C12).

In a first operation sequence, the control unit
101 fetches information that the user requests the
transmission of the image Info 1, by monitoring the
messages exchanged in the image transmissidn system or
by receiving a message therefrom.

Then, in a second operation sequence, the traffic
check unit 102 checks-the curreﬁt'traffic status 6f the
image transmission system 110, thereby obtaining the
availahle transmission capacity Cr.

Then, in a third operation seguence, the control
unit 101 informs the transmission mode selection unit
103 of the identifier of the requested image Info 1.
Also the traffic check unit 102 informs the
transmission mode selection unit 103 of the above-
mentioned available transmission capacity Cr. Also the
transmission mode selection unit 103 reads, from the
sﬁorage unit 105, the transmission capacities required
for transmitting the image Info 1 with the transmission

modes, then compares these transmission capacities with
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the above-mentioned available transmission capacity
thereby determining the transmission mode 2
corresponding to the traffic status, and informs the
image transmission system 110 of the transmission mode.

Then, in a fourth operation sequence, the control
unit 101 informs the accounting unit 104 of the
identifier of the requested image Info 1, and the
transmission mode selection unit 103 informs the
accounting unit 104 of the seiecteq transmission mode
2.

The accounting unit 104 reads, from the charge-
table stored in the storage unit 105 as shown in Fig.
3, the charge 12 corresponding to the image identifier
Info 1 informed from the control unit 101 and the
transmission mode 2 informed from the transmission mode
selection unit 103 and informs the charge to the image
transmissibn system 110. .

Fig. 2 is a block diagram'showing a specific
example of the configuration of the accounting process
means 100 shown in Fig. 1.

Referring to Fig. 2, accounting process means 200
corresponas to the means 100 in Fig. 1. A CPU 201
processes an input from an I/0 interface 202 and sends
instructions to the external units according to a
program stored in a ROM 204 or a RAM 203.

An I/0 interface 202 is used for exchanging

information with the image transmission system and for
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input/output with a storage device 206. A RAM 203 is
ﬁsed as a temporary memory for the CPU 201 and for
program storage.

A ROM 204 stores the program to be executed by the
CPU 201.. It may however be dispensed with in case the
program is read from the outside of the accounting
process means 200 or is stored in the RAM 203.

A bus 205 is used fqr data exchange of the
CPU 201 - ROM 204. A storage device 206, for storing
the charges for the respectively transmission modes for
each image, can be composed, for example, of a magnetic
medium, an optical medium or a semiconductor device.

The functions of the control unit 101, the traffic
cﬁeck unit 102, the transmission mode selection unit
103 and the accounting unit 104 shown in Fig. 1 can be
realized, iﬁ the configuration shown in Fig. 2, by the
CPU 201, the 1/0 interface 202, the RAM 203, the ROM
204 and the bus 205.

For example, the control of thg aforementioned
operation sequences, the traffic checking, the
transmission mode selection and the accounting process
are executed by the CPU 201, and the sequences and
methods therefore are stored in the RAM 203 or the ROM
204. The traffic checking in the first operation
sequence, the informing of the transmission mode in the
second operation sequence, and the informing of the

charge in the fourth operation sequence are executed
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through the I1/0 interface 202.

However the configuration realizing the functional
blocks shown in Fig. 1 is not limited to that shown in
Fig. 2, and it is also possible to construct a part or
all of the functional blocks shown in Fig. 1 into a
single device. Also the operations are not limited to
those explained in the foregoing, but the following
operations are also included in the present embodiment.

For example the second and third operation
sequences are united into a single sequence, and the
transmissiqn mode selection unit 103 reads the
transmission capacity Ci required for transmitting the
Info 1 with a transmission mode i. This transmission
capacity Ci is informed to the traffic check unit,
which then inspects whether the transmission can be
made with such transmission mode i.

If the transmission is not possible, the
transmiésion mode selection unit 103 reads the
transmission capacity required in a lower transmission
mode {(for example mode i-1). This operation is
repeated, and, when the transmission is identified
possible,'the transmission mode selection unit informs
the image transmission system and the accounting unit
of thus identified transmission mode.

Otherwise, in the first operation séguence, the
user designates the transmission mode at the request

for image, and, if the image can be transmitted in the
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designated transmission mode in the second to fourth
operation sequences, the transmission mode selection
unit 103 sends an instruction to transmit the data with
the designated mode to the image transmission system,
and the accounting unit 104 executes the accounting
process in such transmission mode.

In case the transmission is not possible, the
transmission mode selection unit 103 either effects
transmission with an available rate, or waits until the
transﬁission becomes possible. Otherwise it informs
the image transmission system of a process of
transmission with a lowered transmission mode or of
cancelling the request. The accounting unit 104
effects an accounting process according to such
process.

In the following there will be explained a second
embodiment of the present invention, with reference to
the attached drawings.

The present embodiment is applied to an image
transmission system for transmitting the MPEG data
through a transmission patﬁ; for selecting the frames
of the MPEG data to be transmitted in consideration of
the feature of the MPEG data and according to the
traffic in the transmission path, also for determining
a unit charge per unit amount of information according
to' the frames transmitted for each'image, and for

realizing accounting process means with a charge system



10

15

20

25

- 30 -

for determining the charge based on such unit charge
and the amount of information of the transmitted image.

In the present embodiment, the MPEG data
transmission mode is defined as a mode 1 in case of
transmitting the I-~-frame only, a mode 2 in case of
transmitting the I~ and P-frames, and a mode 3 in case
of transmitting the I-, P- and B-frames. In the
following description, the explanation will bé
principally given to the parts different from those
already explained in the foregoing drawings, and the
explanation wil; not be given to the parts which are
substantially same as those already explaiﬁed.

Fig. 4 is a functional block diagram showing the
principal parts of accounting process means in the
image transmission syétem of the present inventioh! and
corresponds to Fig. 1 in the first embodiment.

Accounting procesé means 400 is provided in the
image transmission system, corresponding to the
adcounting process means 100 in Fig. 1.

There are also provided a control unit-401
corresponding to the control unit 101 in Fig. 1; a
traffic check unit 402 corresponding to the traffic
check unit 102 in Fig. 1; a transmiséion mode selection
unit 403 corresponding to the transmission mode
selection unit 103 in Fig. 1; an accounting unit 404
corresponding to the accounting unit 104 in Fig. 1;.a

storage unit 405 for storing the charge information of
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the image to be referred to by the control unit 401,
and corresponding to the storage unit 105 in Fig. 1;
and an image transmission systeh 410 corresponding to
the image transmission system 110 in Fig. 1.

A measuring unit 406, absent in the foregoing
first embodiment, is provided for measuring the amount
of the image information transmitted or received by the
image transmission system 410.

Fig. 6 shows an example of the charge table stored
in the storage unit 402: Fig. 6 indicates, for
example, the information Info 1 corresponds to a charge
11 per unit information amount when provided in the
transmission mode 1, or a charge 12 per unit
information amount when provided in the mode 2, or a
charge 13 when provided in the mode 3.

In the following there will be explained the
function of the accounting process means of the bresent
embodiment with the charge syétem of determining a
charge per unit information amount for each
transmission mode and determining the charge based on
the unit information amount and the amount of.
information of the image, in case a user (or a terminal
of the user) requests an image Info 1 from the provider
in a state where the image transmission system has an
availablg transmission capacity Cr (Cl13 > Cr 2 Cl1l2).

In the following description, the first to fourth

operation sequences will be- omitted as they are same as.
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those in the first embodiment.

In the present embodiment, after the fourth
operation éequence explained in the foregoing, in a
fifth operation sequence, the measuring unit 406 counts
the amount of the information Info 1 during the
transmission thereof in the image transmission system
410, and, after the transmission of the Info 1, the
accounting unit 404 determines the charge based 6n the
unit charge 12 and the counted information amount and
informs the image transmission system 410 of such
determined charge.

Fig. 5 is a block diagram showing a specific
example of the configuration of the accounting process
means 400 shown in Fig. 4.

In Fig: 5, there are provided accounting process
means 500 corresponding to that 200 in Fig. 2; a CPU
501 corresponding to that 201 in Fig. 2; an I/0
interface 502 corresponding to that 202 in Fig. 2; a
RAM 503 corresponding to that 203 in Fig. 2; a ROM 504
corresponding to that 204 in Fig. 2; a bus 505 for data
exchange by the CPU 501 - ROM 504, corresponding to the
bus 205 iﬁ Fig. 2; and a storage device 506 for storing
the chafge for the image for each transmission mode,
corresponding to that 206 in Fig. 2.

The functions of the control unit 401, the traffic
check unit 402, the trénsmission mode selection unit

403 and the accounting unit 404 shown in Fig. 4 can be
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realized, in the configuration shown in Fig. 5, by the
CPU 501, the I/0 interface 502, the RAM 503, the ROM
504, the bus 505 and the measuring device 507 (however
the measuring device 507 may be dispensed with in case
of time measurement).

This is same as in the first embodiment. In the
present embodiment, at an arbitrary timing in the
course of iﬁage transmission, the charge at such timing
is determined by a method as in the fifth operation
sequence, and the accoﬁnting unit 404 informs the image
transmission system of such charge.

In the following there will be explained a third
embodiment of the present invention, with reference to
the attached drawings.

The present embodiment is applied, in the
foregoing first and second embodiments, to enable the
accountipg of the charge at a predetermined interval,
by calculating the cumulative charge.

In the present embodiment, the MPEG data
transmission mode is defined as a mode 1 in case of
transmitting the'I-framé only, a mode 2 in case of
transmitting the I- and P-frames, and a mode 3 in case
of transmitting the I-, P- and B-frames.

Fig. 7 is a functional block diagram showing the
accounting process means in the third embbdiment,
wherein provided are a control unit 701 corresponding

to that 401 in Fig. 1; a traffic check unit 702
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corresponding to that 402 in Fig. 4; a transmission
mode selection unit 703 corresponding to that 403 in
Fig. 4; an accounting unit 704 corresponding to that
404 in Fig. 4; a storage unit 705 corresponding to that
405 in Fig. 4; and a measuring unit 706 corresponding
to that 406 in Fig. 4.

Figs. 9A and 9B illustrate examples of an
accumulated charge table stored in the storage unit
705. .Fig. 9A shows the accumulated charge table in
case the accounting process means 700 is provided at a
terminal of the image provider side. The table shown
in Fig. 9A indicates that, among the charges for the
images provided to a user A, a charge A alone still
remains unaccounted, and that, among the charges for
the images provideé to a user B, a charge B alone still
remains unaccounted.

Also Fig. 9B shows the accumulated charge table in
case the accounting proceés means is provided in a
terminal at the user side. The téble shown in Fig. 9B
indicates that, among the charges for the images
provided by a provider A, a.charge A alone still
remains uﬁaccounted and that, among the charges for the
images provided by a provider B, a charge B alone still
remains unaccounted.

In the following there will be explained the
séﬁuence, executed by the accountiﬁg process meéns of

the present embodiment,,6 for determining the cumulative
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sum of the charges determined from the unit charge and
the amount of image information, in case a user L (or a
terminal of the user) requests an image Info 1 from a
provider A in a state where the image transmission
system has an available transmission capacity Cr (Cl13 >
Cr =2 Cl2).

In the following description, the first to fifth
operation sequences will be omitted as they are same as
those explained in the foregoing.

In the presént embodiment, in a sixth operation
sequence after the end of the fifth operation sequence,
the accounting unit 704 reads the accumulaéed charge
for the user L from the storage unit 705, then adds the
charge determined in ;he fifth operation sequence to.
the accumulated charge and storés'the sum in thel
storage unit 705.

Fig. 8 is a block diagram showing a specific
example of the configuration of the accounting means
c&rresponding to Fig. 7.

In Fig. 8 there are provided accounting process
means 800 corresponding to that 500 in Fig. §; a CPU
801 correéponding to that 501 in Fig. 5; an I/0
interface 802 corresponding to that 502 in Fig. 5; a
RAM 803 corresponding to that 502 in Fig. 5; a ROM 804
cérresponding to that 504 in Fig. 5; a bus B05 for data
exchange in the CPU 801 - ROM 804, corresponding to the

bus 505 in Fig. 5; and a storage device 806 for storing
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the charges for the respective transmission modes for
each image, corresponding to the storage device 506 in
Fig. 5.

The functions of the control unit 701, the traffic
check unit 702, the transmission mode selection unit
703 and the accounting unit 704 shown in Fig. 7 can be
realized, in the configuration shéwn in Fig. 8, by the
CPU 801, the I/0 interface 802, the RAM 803, the ROM
804, the bus 805 and the measuring. device 807 (however
the measuring device 805 may be dispensed with in case
of time measurement).

This is same as in the first embodiment. In the
present embodiment, at an arbitrary timing in the
course of image transmission, the charge at such timing’
is determined by a method as in the fifth operation
sequence, and the accounting unit 704 informs the image'
transmission system of such charge.

In the.present embodiment, the charge table is
changed from the one shown in Fig. 6 to the one in Fig.
3. Then, in the fourth operation sequencé, the uniform
charge for each image (charge 13) is read instead of
the unit charge. Then the counting of the information
amount is not conducted in the fifth operation
sequence, and, in the sixth dberation sequence, the sum
of the accumqlated charge read in the fourth operation
sequence.and the charge 13 is set as a new accumulated

charge.



10

15

20

25

- 37 -

Then, at an arbitrary timing in the course of
image transmission, the charge at such timing is
determined by a method as in the fifth operation
sequence, and the accounting unit 704 informs the image
transmission system of such charge.

Also the sixth operation'sequence is conducted
parallel to the fourth and fifth operation sequences.
The fifth operation sequence does not inform the.
charge, and the sixth operation sequence informs the
accumulated charge.

In the following there will be explained a fourth
embodiment of the present invention, with reference to
tpe attached drawings.

Fig. 10 is a block diagram where the accounting
process means in the first to third embodiments is
provided at the side éf the image provider (or the
terminal thereof).

In the present embodiment, the MPEG data
transmission mode is defined as a mode 1 in case of
transmitting the I-frame only, a mode 2 in case of
transmitting the I- and P-frames, and a mode 3 in case
of transmitting the I-, P- and B-frames.

Iﬁ Fig. 10, a transmission terminal 1001 is
composed for example of a-personal computer, a work
station, a computer or an image transmitter of the
image provider side, ﬁrovided with the accounting

process means.
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There are also shown accounting process means 1002
shown in the foregoing first to third embodiments, and
a receiving terminal 1003 composed for example of a
personal computer, a work station, a computer or an
image receiver of the user side.

In the following there will be explained, with
reference to Fig. 11, the function of the present
embodiment émploying the accounting process means of
the second embodiment and the apparatus therefor, in
case a user L (receiviﬁg terminal 1003) requests an
image Info.l to a provider (transmitting terminal 1001)
in a state where the image transmission system has an
available transmission capacity Cr (Cl13 > Cr = Cl2).

At first, in a first operation sequence, the user
1. sends a message (image trénsmission requesting
message) requesting the image Info 1 to the provider A
through.the transmission path. Upon reception of this
message in the terminal 1001 of the provider A, the
accounting process means 1002 fetches the message from
the transmission terminal 1001.

Then, in a second operation sequence, the
accountiné process means 1002 inspects the traffic of
the transmissioh path through the transmission terminal
1001 to obtain the available transmission capacity Cr,
then compares the available transmission capacity Cr
with Cll - Cl13 by referring to the charge table shown

in Fig. 6, thereby determining the transmission mode 2
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for the transmission of the Info 1 and informs the
transmission terminal 1001 of such transmission mode 2.

Then, in a third operation sequence, the
transmission terminal 1001 transmits the Info 1 to the
user L in the mbde 2, through the transﬁission path.

At the same time, the accounting process means 1002
measures the amount of information of the Info 1
transmitted by the transmission terminal 1001.

Ip a fourth operation sequence, the accounting
process means 1002 monitors the Info 1 under
transmission, and, upon confirming the end of
transmission of the Info 1 either by detecting a bit
pattern indicating the end of the image or by receiving
a message from the transmission termihal 1001 to the
user L, indicating.the end of transmission of the Info
1, reads the unit charge 12 from the charge table shown
in Fig. 6 and determines the charge to the user L,
based on the amount of information of the Info 1
provided to the user L and the unit charge 12.

Then, in a fifth operation sequence, the
accounting process means 1062 sends the charge,
determine& in the fourth operation sequence, to the
transmission terminal 1001.

In a sixth operation sequence, the charge payment
is executed.

The following operations are.also included in the

present embodiment.
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At first, in the first operation sequence, the
user also designates the transmission mode, at the
request of the image. If the transmission capacity Cr
enough for the transmission with the designated
transmission mode cannot be obtained, the accounting
process means either effects transmission with the
designated transmission mode and with the transmission
capacity Cr, or waits until a sufficient transmission
capacity is obtained, or effects transmission with a
transmission modé permitted within the transmission
capacity Cr.

Othgrwise it sends, to the image transmission
apparatus, an instruction for example of cancelling the
request and effects an accounting process corresponding
to such instruction. At the same time the image
transmitting apparatus effects a process of imagé
transmission or request cancellation with the image
receiving apparatus. The above-mentioned process
oétions may be asked to and selected by the user.

In another operation mode, at the first operation.
sequence, the user also designates a terminal (or an
image proéessing apparatus) as the destination of the
image, at the request for the image to the image
provider, and the provider A transmits the image
iﬁformation to thus designated destination.

In the third operation sequence, the unit charge

12 is read and the charge to such timing is calculated
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from the unit charge 12 and the amount of information
up to such timing. Then the calculated charge is'sent
to the transmission terminal 1001 for information to
the provider A and the user L.

In the fourth operation sequence, the read unit
charge 12 is supplied to the transmission terminal 1001
which further transmits the unit dharge 12 to the user
L through the transmission path.

Then, in the fifth operation sequence, the
transmission terminal 1601 informs the user L of the
above-mentioned charge through the transmission patﬁ.

The accounting process means 1002 is realized by
the CPU, memory, storage device etc. provided in the
transmission terminal 1001.

In addition to the foregoing examples, the éresent
embodiment_also includes such variations as the
application of the accounting process means of the
first or third embodiment.

In the following there will be explained a fifth
embodiment of the present invention, with.reference to
the attached drawings.

Fig. 12 is a block diagram where the accounting
process means in the first to third embodiments is
provided at the side of the uéer (or the terminal
thereof)..

In fhe present embodiment, the MPEG data

transmission mode is defined as a mode 1 in case of
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transmitting the I-frame only, a mode 2 in case of
transmitting the I- and P-frames, and a mode 3 in case
of transmitting the I-, P- and B-frames.

In Fig. 12, there are shown a transmission
terminal 1201 composed for example of a personal
computer, a work station, a computer or an image
transmitter of the image provider side, provided with

the accounting process means; accounting process means

'~ 1202 shown in the foregoing first to third embodiments;

and a receiving terminal 1203 composed for example of a
personal computer, a work station, a computer or én
image.receiver of the .user side.

In the following there will be explained, with
reference to Fig. 13, the function of the present
embodiment employing the accounting process means of
the second embodiment; in case a user L (receiving
terminal 1203) requests an image Info 1 to a provider A
{transmission terminal 1201) in a state where the image
transmission system has an available transmission
capacity Cr (C13 > Cr 2 Cl12).

At first, in a first operation sequence [S1], the
user L geherates, within the receiving terminal 1203, a
messagé requesting the transmission of the image Info 1
to the provider A (image transmission requesting
message). The accounting process means 1202 fetéhes
this message from the'receiving terminal 1203.

Then, in a second operation sequence [S2}, the
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accounting process means 1202 inspects the traffic of
the transmission path through the receiving terminal
1203 to obtain the available transmission capacity Cr,
then compares the available transmission capacity Cr
with Cll to C13 by referring to the charge table shown
in Fig. 6, thereby determining the transmission mode 2
for the transmission of the Info 1 and informs the
receiving ferminal 1203 of.such transmission mode 2.

The receiving terminal 1203 informs the
transmission terminal 1201, through the transmission
path, of a fact that "the user L requests the
transmission of the image Info 1 in the transmission
mode 2 to the provider A".

Then, in a third operation sequence [S3], in
response to the informing frém the receiving terminal
1203, the transmission terminal 1201 transmits the Info
1 to the user L through the transmission path, in the
transmission mode 2. At the same time the accounting
process means 1202 measures the amount of information
of the Info 1 received by the receiving terminal 1203.

Then, in a fourth operation sequence [S4], the
accounting process means 1202 monitors the Info 1 under
reception, and confirms the end of transmission of the
Info 1 either by detecting a bit pattern indicating the
end of the image or by receiving a messagé from the
receiving terminal 1203 indicating the end of reception

of the Info 1 from the provider A.
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Upon confirming the end of receptioﬁ in the above-
explained manner, the accounting process means 1202
reads the unit charge 12 from the charge table_shown in
Fig. 6, then determines the charge to be charged by the
provider A, based on the amount of information of the
Info 1 received from the provider A and the unit charge
12, and transmits such charge to the receiving terminal
1203.

;n a fifth operation seguence [S5], the charge
payment is executed.

The following case is also included in the present
embodiment.

At first, in the first operation sequence, the
user also designates the transmission mode, at the
request of the imaée.

If the transmission capacity Cr enough for the
transmission with the designated transmission mode
cannot be cobtained, the adcounting process means 1202
effects transmission with the deSignated transmissioh
mode and with the available transmission capacity Cr,
or waits until a sufficient.transmission capacity is
obtained,-or effects transmission with a transmission
mode permitted within the transmission capacity Cr.

Otherwise it sends, to.the image receiving
apparatus, an instruction for example of cancelling the
réquest and effects an accounting brocess correéponding

to such instruction. At the same time the image
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receiving apparatus effects a process of image
transmission or requests cancellation in coopération
with the image transmission apparatus.

The above-mentioned process options may be asked
to and selected by the user.

In another operation mode, at the first operation
sequence, the user also designates a-terminal.(or an
image processing apparatus) as the destination of the
image, at the request for the image to the image
provider, and thé image provider A transmits the image
information to.thus.deéignated destination,' This
operation includes following two cases.

In a first case, the accounting process means
belongs to the user. In this case, the user (or_the'
accounting process means thereof)'receives a notice
indicating the start of image transmission from fhe
destination or the image provider, at the start of
image providing prior to the third operation sequence,
aﬂd initiates the accounting process.

Also in the fourth operation sequence,'the
accounting operation is terminated in response to a
notice indicating the end of image transmission. Also
the amount of image information is informed to the user
from the destination or the imége provider.

In a second case, the aCcounting pProcess means .
belongs to the destination designated by the user. In

this case, the user sends, in the first operation
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sequence, the image transmission requesting message
also to the destination, of which accounting process
means fetches this message. The accounting process
means of the destination informs the provider or the
user of the charge in the fourth operation sequence..

In the first operation sequence, the receiving
terminal 1203 transmits the image'transmission
requesting message, and the transmission terminal 1201
selects the transmission mode 2 in. the same manner as
in the accounting proceés means 1202.

In the third operation sequence, the unit charée
12 is read, then the charge to such timing is
calculated, based on the unit charge 12 and the amdunt
of information Info 1 received up to such timing, and
thus calculated charge is supplied to and displayed on
the receiving terminal 1203, as information to the user.
L.

In add;tion, the present embodiment also includes
such variations as realizing the accounting process
means 1202 by means of the CPU, memory, storage device
etc. provided in the receiving terminal 1203, or as
applying the accounting process means of the first or
third embodiment.

In the following there will be explained a sixth
embodiment of.the present invention, with reference to
the attached drawings.

Fig. 14 is a block diaéram where the accounting
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process means in the first to third embodiments is
provided both at the image provider (or the terminal
thereof) and at the user (or the terminal thereof).

In the present embodiment, the MPEG data
transmission mode is defined as a mode 1 in case of
transmitting the I-frame only, a mode 2 in case of
transmitting the I- and P-frames, and a mode 3 in case
of transmitting the I-, P- and B-frames.

In Fig. 14, there are shown a transmission
terminal 1401 composed for example of a personal
computer, a work station, a computer or an image
transmitter of the image provider side, provided with
the accounting process means; accounting process means
1402 shown in the foregoing first to third embodiments;
a receiving_terminal 1403 composed for example of a
perscnal computer, a Qork station, a computer or an
image receiver of the user side provided with the
accounting process means; and accounting process means
1404 shown in the foregoing first to third embodiments.

In the following there.will be explained, with
reference to Fig. 15, the function of the present
embodimenf employing the accounting process means of
the seéond embodiment and the apparatus therefor, in
case a user L (receiving terminal 1403) requests an
image Info 1 to a provider A (transmission terminal
1401) in a state wheré the image transmission system

has .an available transmission capacity Cr
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(C1l3 > Cr 2 Cl12).

At first, in a first operation sequence [S1], the
user L transmits, to the provider A (transmission
terminal 1401) through the transmission path, a message
requesting the transmission of the image Info 1 (image
transmission requesting message). The accounting
process means 1404 fetches this message from the
receiving terminal 1403. Also when the message is
received by the transmission terminal 1401, the
accounting process meaﬁs 1402 thereof fetches the
message from the transmission terminal 1401.

Then, in a second operation sequence [SZj, the
accounting process means 1402 inspects the traffic of
the transmission path through the transmission terminal‘
1401 to obtain the available'transmission capacity Cr,
then compares the available transmission capacity Cr
with Cl1 to Cl13 by referring to the charge table shown
in Fig. 6, thereby determining the transmission mode 2
for the transmission of the Info 1 and informs the
transmission terminal 1401 of such transmission mode 2.

Similarly the accoﬁnting process means 1404
determineé the transmission mode 2 and informs the
receiving.terminal 1403 of such mode.

Then, ip a third operation sequence [S3], the
transmission terminal 1401 transmits the Info 1 through
the transmission path to the receiving terminal 1403 in

the transmission mode 2. The accounting process means
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1402 measures the amount of the information Info 1
transmitted by the transmission terminal 1401.

The receiving terminal 1403 receives the Info 1,
transmitted through the transmission path. The
accounting process means 1404 measures the amount of
the information Info 1 received by the receiving
terminal 1403.

Then, in a fourth operation sequence [S4], the
accoupting process means 1402 monitors the Info 1 under
transmission, and, upon confirming the end of

transmission of the Info 1 to the user L either by

detecting a bit pattern indicating the end of the image

or by receiving a message from the transmission
terminal 1401 indicating the end of. transmission of the
Info 1 to the user'L, reads the unit charge 12 from the
charge table shown in Fig. 6. It then calculates the
charge to the user L, based on the unit charge 12 and
the amount of information Info 1 provided to the user
L, and informs the transmission términal 1401 of such
charge. Also the accounting process means 1404
monitors the Info 1 under réception, and, upon
confirminé the end of reception of the Info 1 from the
provider A either by detecting a bit pattern indicating
the end of the image or by receiving a message from the
receiving terminal 1403 indicating the end of reception
of the Info 1 from the provider A; reads the unit

charge 12 from the charge table shown in Fig. 6.
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It then calculates the charge, to be charged by
the provider A, based on the unit charge 12 and the
amount of the information Info 1 received from the
provider A, and informs the receiving terminal 1403 of
such charge..

In a fifth operation sequence {S5], the charge
payment is executed.

The following case is also included in the present
embodiment.

At first, in the first operation sequence [Sl1},
the user also designates the transmission mode, at the
request of the image. '

If the transmission capacity Cr enough for the
transmission with the designated transmission mode
cannot be obtained, the accounting process meanslléoz
{or 1404) effects transmission with the designated
transmission mode and with the available transmission
capacity Cr, or waits until a sufficient transmission
cépacity is obtained, or effects transmission with a
transmission mode permitted within the transmission
capacity Cr.

Otheiwise it sends, to the image transmission
apparatus (or image receiving apparatus in case of the
accounting process means 1404), an instruction for
eiample of cancelling the request and effects an
accounting process corresponding to such instruction.

At the same time, the image transmission apparatus and
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the image receiving apparatus effect a process of image
transmission or reguest cancellation according to such
instruction. The above-mentioned process options may
also be asked to and selected by the user.

In another operation mode, at the first operation
sequence, the user also designates a terminal (or an
image processing apparatus) as thé destination of the
image, at the request for the image to the image
provider, and the image provider A transmits the image
information to thus deéignated destination. This
operation includes following two cases.

In a first case, both the provider and the user
are provided with the accounting process means. In
this case, the user {or the accounting process means
thereof) receives a notice indicating the start 6f
image transmission from the destination or the image
provider, at the start of image providing prior to the
third operation sequence, and initiates the accounting
process. Aiso in the fourth operation sequence, the
accounting operation is terminated in reséonse to a
notice indicating the end of image transmission. Also
the amounf of image information is informed to the user
from the destination or the image provider.

In a second case, the acéounting process means are
provided both at the provider and the destination
designatéd by the user. 1In this case, the user sends,

in the first operation sequence, the image-transmission'
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;equesting message also to the destination, of which
accounting process means fetches this message. The
accounting process means of the destination may inform
the user of the charge in the fourth operation sequence
[s4].

Also in the second operation sequence {S$2], the
accounting process means 1402 reads the unit charge 12,
and informs it to the transmission terminal for display
thereon for the provider A.

Also in the second operation sequence [S2], the
accounting process means 1404 reads the unit charge 13,
and informs it to the.receiving terminal 1403 for
display thereon for the user L.

In the third operation sequence, the accounting
process means 1404 reads the unit charge 12, then
calculates the current charge based on the unit charge
12 and the amount of the information Info 1 received up
to such timing, and sends such charge to the receiving
terminal 1403.

It is also possible to realize the accounting
process means 1402 by means of the CPU, memory, storage
device eté. provided in the transmission terminal 1401,
to reaiize the accounting process means 1404 by means
of the CPU, memory, storage device etc. provided in the
receiving terminal 1403, or to apply the accounting
process means of the first or third embodiment.

The networks utilizing the accounting process
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means explained in the foregoing constitute embodiments
of the present invention, but a particularly preferred
embodiment utilizing the accounting process means of
the present invention will be explained in the
following.

Now a seventh embodiment of the present invention
will be explained with reference to the attached
drawings. |

Fig. 16 is a block diagram showing the entire
configuration of a nefwork of the present embodiment.

"In Fig. 16 there is shown an ATM network 1601 for

data transmission with an ATM (asynchronous transfer

mode) to be explained later.

There are also shown local area networks (LAN)
1602, 1603, composed for exémple of Ethernet, for data
transfer in modes other than the ATM. These networks
1601, 1602, 1603 are connected to following various
apparatus.

There are shown a facsimile apparatus 1604, a
color printer 1605 provided therein with a page memory,
a color copying apparaéus 1606 including a color
scanner, é color printer, a page memory for storing the
original image data read by the color scanner, and a
circuit for reading the image data from the' page memory
for supply to the color printer, a file éerver 1607 for
temporarily Storing the image data entered through the

ATM network, and a work station 1608 for data
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input/output of the file server.

A terminal 1609 connected to the ATM network also
effects data exchange with the local area networks
1602, 1603 and effects various processing such as image
data editing. The terminal 1609 is connected to the
printer 1605 etc. mentioned above, through the network
1603 or exclusive lines.

A server 1610, similar to the server 1607, is
connected to a color copying apparatus 161; which is
similar to the color copying apparatus 1606.

A digital television 1612, connected to the ATM
network receives data therethrough and displays such
received data.

There are also shown a VCR 1613 receiving the
image data througﬁ the ATM network; a center station
1614 such as a CATV station for sending wvarious
software data and image data to the ATM network; a

first router 1615 for connecting the ATM network to

" another ATM network; and a second router 1616 for

connection with another local area network.

Also unrepresented ATﬁ network switches are
provided between the ATM network and the equipment
connected thereto, such as the facsimile apparatus
1604, the printer 1605 and the color copying apparatus
1607. These equipment are provided, if necessary,lwith
the accounting process means as sﬁown in the foregoing

first to third embodiments.
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The accounting operation in the above-explained
configuration will be explained in the following with
reference to Fig. 17, in case the center station 1614
is provided with the accounting process means ( fourth
embodiment) and the user terminal 1609 sends the
request to the transmission center station 1614,
designating the digital television 1612 as the
destination of the image.

At first, in a first operation sequence [S1], the
terminal 1609 sends a request for transmission to the
center station 1614, designating the requested image,
the transmission mode therefor and the digital
television 1612 as the destinétion. The accounting
process means fetches his request from the center
station 1614, which has receive& this request. |

Then, in a second pperation sequence [S2], the
center station 1614 transmits the image data to the
digital television 1612, which receives thus
tfansmitted data. In this seguence, the accounting
operation is executed as explained in the foregoing
fourth embodiment, whereby the charge to be paid by the
terminal 1609 (or the user thereof) to the center
station 1614 is derived.

Then, in a third operation sequence [S3], if the
terminal 1609 or the digital television 1612 wishes to
terminate the data reception in the course thereof, a

request for terminating the transmission is sent to the
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center station 1614.

Then, in a fourth operation sequence, in response
to such request for terminating the transﬁission, the
center station 1614 terminates the supply of the image
data. Detecting such termination, the accounting
process means terminates the accounting operation.

Then, in a fifth operation séquence [s5], the
center station 1614 informs the terminal 1609 of the
charge derived by the accounfing process means.

In a sixth operatibn sequence [S6], the charge
payment is executed between the center station 1614 and
the terminal 1609. In case of bidirectional data
transfer, the accounting is similarly executed with the
inversion of the transmitting and receiving sides.

The present embodiment also includes the fdllowing
cases.

In case the accounting process means is not
provided in the center station 1614 but in thé terminal
1609, in thé first operation sequence [S1], the
accounting process means fetches the requést for
transmission from the terminal 1609.

Also-at the start of image providing, a message
therefor is transmitted from the center station 1614 or
the digital television 1612 tb the terminal 1609, and,
at the end of the image providing, a message therefor
is transhitted from the center station 1614 or the

digital television 1612 to the terminal 1609.
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Upon detecting the message indicating the start of
image providing, the accounting process means initiates
the accounting operation as in the fourth embodiment,
and, upon detecting the message indicating the end of
image providing, terminates the accounting operation.
In such case, the fifth operation sequence [S5] in this
embodiment is omitted.

In case the accounting process means is not
provided in the center station 1614 or the terminal
1609 but in the digital television 1612, in the first
operation sequence [Sl],-the accounting process means

fetches the request for transmission from the digital

television 1612,

The accounting operation is conducted as explained
in the foregoing fifth embodiment, and, in the fifth
operation sequence [SS] of the present embodiment, the
charge is informed from the digital television 1612 to
the éenter gtation 1614 and/or the terminal 1609.

Also the function in case the accounting process
means are provided at least in both the center station
1614 and the terminal 1609 will be apparent from the
sixth embodiment. It will thus be apparent that the
accounfing on the data exchange can be achieved not
only between the center station and the digital
television but also among other terminals.

In the following there will be explained an eighth

embodiment of the present invention, with reference to
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the attached drawings.

Fig. 18 is a view showing an example of the
multimedia network system in which the present
invention is applicable, wherein shown are a B-ISDN
netwdrk 1801 utilizing high-speed public lines; a cable
television (CATV) network 1802; local area networks
{LAN) 1803, 1804; and a communication satellite 1805.

Therelare also shown ground stations 1811, 1812
for effecting information communication through the
communication satellite; information providers 1821,
1822 providing various multimedia information including
image and voice information through such communication
networks and receiving the charges therefor; and users
1831 to 1839 utilizing the information provided from
the information providers and paying the charges
tﬁerefor.

Thg'B—ISDN network 1801, the CATV network 1802,
the LAN's 1803, 1804 and the communication satellite
1805 are mutually connected to enable mutual
{bidirectional) information exchange. The information
providers 1821, 1822 and the users 1831 to 1839 are
respectivély connected to these communication networks.
The information providers 1821, 1822 are respectively
provided with the accounting process means as shown in
the foregoing first to third embodiments.-

However, since the bidirectional communication is

possible, the information provider may become a user
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and the user may become an information pfovider if the
accounting process means are provided both in the
information providers 1821, 1822 and in the users 1831
to 1839. Also the abo#e—mentioned accounting process
means may be incorporated in each equipment, or
provided between each equipment and the network, or
externally attached to each equipment.

The function of the present embodiment will be
expla;ned in the following, with reference to Fig. 19,
in case the information providers alone are provided
with the accounting process means, taking a case that
the user 1839 requests the information from the
provider 1821 and the provider 1821 charges to the user
1839 according to the information provided thereto.

In the following description, the transmission
path indicates the second LAN 1804, the B-~ISDN network
1801, the CATV network 1802 and the first LAN 1803.

At first, in a first operation sequence [S1], the
user 1839 sends a request for thé'image transmission,
to the information provider 1821 through the
transmission path. |

Then; in a second operation sequence [S2], in
response to the request from the user 1839, the
provider 1821 provides the user 1839 with the MPEG
encoded image information through the transmission
path. In this operation, there i§ executed the

accounting operation as already explained in the fourth
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embodiment.

Then, in a third operation sequence [S3], the user
1839, if wishing to interrupt the image transmission in
the course thereof, sends a request for terminating the
transmission.

In a fourth operétion sequence [S4], in response
to such regquest, the information probider terminates
the image transmission. Also the accounting process
means terminates the accounting operation mentioned
above.

Then in a fifth operation sequence [S5], the
charge payment is executed. In case the user is
provided with the accounting process means is the
above-explained netwo;k, the function of the accounting
process means is conducted according to the fifth -
embodiment. Also in case the provider and the user
have the accounting process means, the function is
conducted as in the sixth embodiment.

‘ As will be apparent from the foregoing, the
accounting to other users or other provideré is
similarly possibie.

In tﬁe following there will be explained a ninth
embodiment of the present invention.

In the transmission of -information (image
réquesting signal, image information, accounting
information etc.) between a transmitting station and a

receiving station through a transmission path, there
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may result illegal deeds such as:

1. Reception of the image information by a third
party without charge payment:;

2. Request for and reception of the information by
a third party pretending another receiving station;

3. Alteration of the charge-requesting information
by the receiving station, after the reception of the
information; and

4. Forgery of the receiét information by the
receiving station, withbut charge payment.

As a countermeasure for such illegal deed,
following cypher means may be combined with the.
accounting process means as shown in the first to .
eighth embodiments or the system utilizing the same.

In such case, in the configuration shown in'Fig.
10, 12 or 14, the cypher means explained in the
following may be provided on ?he transmission terminal
and the receiving terminal. |

It is élso possible to assign encypher/decyphering
means to each hierarchic layer of the image data and to
include the opefation time of such encypher/decyphering
means and.the amount of image information processed by
the encypher/decyphering means in the charge
calculation.

In the following there will be explained a tenth

embodiment of the present invention. In contrast to

the foregoing embodiments in which the necessary frames:
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alone are transmitted, the present embodiment transmits
all the frames of the MPEG data. The receiving side
(user) only decodes the necessary frames, and the
accounting is conducted according to thus decoded
frames.

Consequently, in the present embodiment, the
accounting process means is principally provided in the
receiving side. In the present embodiment, the MPEG
data decoding mode is defined as a mode 1 in case of
decoding the I-frame only, a mode 2 in case of decoding
the I- and P-frames, and a mode 3 in case of decoding
the I-, P—-and B-frames.

The accounting means in the present embodiment is
substantially same as that in any of the foregoing
embodiments, but is adapted to:

1) manage the above-mentioned decoding modes
instead of the transmission modes; and

2) effect the accounting process by detecting the
decoding mode, by monitoring the decoding mode employed
by the user for decoding the MPEG data.

Also MPEG decoding means for decoding the MPEG
data with-a designated decoding mode can be realized
with a.known MPEG decoding device. The present
embodiment also includes a case where the accounting
means is provided at the transmission side.

In the following'there will be explained an

eleventh embodiment of the present invention. In the
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transmission of information (image requesting signal,
image information, accounting information etc.) between
a transmitting station and a receiving station through
a transmission path, there may result illegal deeds
such as:

1. Reception of the image information by a third
party without charge payment;

2. Reduest for and reception of the information by
a third party pretending another receiving station;

3. Alteration of £he charge-requesting information
by the receiving station, after the reception of the
information; and

4. Forgery of the receipt information by the
receiving station, without charge payment.

Aé a countermeasure fof such illegal deed,
following cypher means may be combined with the
accounting process means as shown in the first to tenth
embodiments. In such case, in the configuration shown
in Fig. 12, 14 or 16, the cypher means explained in the
following may be provided in the transmission terminal
and the receiving terminal.

In tﬁe present embodiment, the MPEG data decoding
mode is defined as a mode 1 in case decoding the I-
frame only, a mode 2 in case of decoding the I- and P-
frames, and a mode 3 in case 'of decoding.the I-, P- and
B-frames.

In particular the present embodiment, utilizing
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the foregoing first to tenth embodiment, "is capable not
only of encyphering the MPEG data for transmission but
also of realizing the following accounting system.

At first, as shown in Fig. 22, the transmitting
side encyphers the I-frame with a cypher key Ki, the P-
frame with a key Kp and tpe B~frame with a key Kb.

In case the user (or the terminal thereof) wishes
the mode 1, the transmitting side informs the user of
the key Ki or a decyphering key corresponding thereto.

In case the user wishes the mode 2, the
transmitting side informs the user of the keys Ki and
Kp or decyphering keys corresponding thereto.

In case the user wishes the mode 3, the
transmitting side informs the user of the keys Ki and
Kp and Kb, or decybhering keys corresponding thereto,
and then the encyphered MPEG data are transmitted. In
this operation, the transﬁitting side executes an
accounting process corresponding to the decyphering
keys informed to the user.

The present embodiment alsc includes a case in
which the amount of inforﬁétion subjected to the
decyphered operation, the number of encyphering or
decyphering operations, the operation time of the
encyphering or decyphering means etc. are reflected on
the charge.

Also in order to always inform only one kéy to the

user, for the user wishing the mode 1, the transmitting
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side encyphers the I-frame with a cypher key Kl and the
I- and P-frames with a key K2 and informs the user of
the key Kl or a decyphering key corresponding thereto.

Also for the user wishing the mode 2, the
transmitting side encyphers the I- and P-frames with a
key K1 and the B-frame with a key K2, and informs the
user of the key K1 or a decyphering key corresponding
theretq. For the user wishing the mode 3, the '
transmitting side encyphers the I-, P- and B-frames
with a key K and informs the user of the key K or a
decyphering key corfesponding thereto. Such operation
mode is also included in the present embodiment.

The cypher technology can be generally classified
into a common key cypher system and an open key cypher
system to be explained in the féliowing. |

In the common key.cypher system, a same cypher key
is secretly owned by the transmitter and the receiver
(also called secret key cypher system, symmetrical
c&pher system etc.).

The common key cypher system can be classified
into a block cypher in which the encyphering is
executed ﬁith a same key for every block of characters
of a suitable length, and a stream cypher in which the
key is changed for every block of characters or for
e&ery bit. In the above-mentioned block cypher, there
are known a mutation cypher in which the encyphering is

achieved by mutating the order of characters, and a
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replacement cypher in which each character is replaced
by another character.

In these cypher systems, a correspondence table
for mutation or replacement constitutes the cypher key.
In the stream cypher, there are known Visinel code
employing multiple tables, and Vernum code employing a
key used only once. (Details of these cypher systems
are described by Ikeno and Oyama, "Modern cypher
theory", Electronic Information Communication
Association, 1986, Chapters 2 and 4.)

Among the block cypher systems, some systems of
which algorithms are already disclosed, such as.DES
(Data Encryption Standard) or FEAL (Fast data
Encipherment Algorithm) are widely used as the
commercial cypher systems. (For details, see Tsujii,
Kasahara, "Cypher and information security", Shokodo,
1990, Chaﬁter 2.) .

The open key cypher systém employs an encfphering
key and a décyphering key which are mutually different,
wherein the encyphering key is made open but the
decyphering kef is kept secret. Such open key cypher
system is featured by:

1) As the encyphering key is different from the
decyphering key and can be made open, the delivery of
the key is made easy;

2) As thé encyphering key of each user -is made

open, each user is only required to keep the
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decyphering key secret; and

| 3) There can be realized a confirming function,
for the receiver to confirm that the transmitter of the
transmitted text is true and that the transmitted text
has not been altered. Such function is also called
digital signaturé, for which there have already
proposed various systems, such as RSA code, R code, W
code, MI code, MH code, GS code, CR code, M code, E
code, T code, S code, L éode, GMY code, GMR code, 0SS
code and 0S code. (for details, see lkeno, Oyama,
“Modern Cypher Theory”, Electronic Information
Communication Assoéiqtion, 1986, Chapters 5 to 8.)

The foregoing embodiments, setting the frame of
the MPEG data according to the traffic of the
transmission path and calculating the charge for the
image accofding to the content of thus set frame, can
realize an accounting system exploiting the kind and
quality of the information and the service, thereby
being adaptable to various information and services.

Also according to another feaéure, the accounting
précess can be executed wiéh a charge system in
consideration of the amount of image information, in
addition to the content of the transmitted frame.

Also according to sill another feature, the
accounting can be executed corresponding to the

hierarchic encoding technology.
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WHAT IS CLAIMED IS:

1. An image transmission system for transmitting

MPEG data through a transmission path, comprising:

a) means for setting frames for the MPEG data to
be transmitted, according to the traffic in said
transmission path; and

b) accounting means for effecting an accounting
process wifh a charge system according to thus set

frames.

‘2. An image transmission system according to

claim 1, wherein said accounting process means is

provided in the transmitting side.

3. An image transmission system according to
claim 1, wherein said accounting process means is

provided in the receiving side.

4. An image transmission system according to
claim 1, wherein said accounting process means is
provided both in the transmitting side and in the

receiving-side.

5. An image transmission system according to

- claim 1, further comprising charge paymeﬁt means for

paying the charge at a predetermined interval.

LU
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6. An image transmission system according to

claim 5, wherein said accounting process means is

provided in the transmitting side.

7. An image transmission system according to
claim 5, wherein said accounting process means is

provided in the receiving side.

8. An image transmission system according to
claim 5, wherein said accounting process means is
provided both in the transmitting side and in the

receiving side.

9. An image transmission system according to
claim 5, further domprising cypher means for effedting
at least encyphering or digital signature on said

transmitted information.

10. An image transmission system according to
claim 1, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

11. An image transmission system for transmitting
MPEG data through a transmission path, between a
transmitting terminal and a receiving terminal,’

comprising:

I
L
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a) a receiving terminal provided with frame

'~ setting means for setting frames for the MPEG data to

be transmitted, according to the traffic in said
transmission path; and

b) a transmitting terminal provided with
accounting process means for effecting an accounting
process with a predetermined charge system, apd image
charge information storage means for storing charge
information for the image, to be used in said

accounting process.

12. An image transmission system according to
claim 11, wherein said accounting process means is

provided in the transmitting side.

13. An image transmission system according to
claim 11, wherein said accounting process means is

provided in the receiving side.

14. An image transmission system according to
claim 11, wherein said accounting process means is
provided both in the transmitting side and in the

receiving side.

15. An image transmission sysfem according to
claim 11, further comprising charge payment means for
paying the charge at a predetermined interval.

I ————

N A VA
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16. An image transmission system according to
claim 15, wherein said accounting process means is

provided in the transmitting side.

17. BAn image transmission system according to
claim 15, wherein said accounting process means is

provided in the receiving side.

18. An image transmission system according to
claim 15, wherein said accounting process means is
provided both in the transmitting side and in the

receiving side.

19. An image transmission system according to
claim 15, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

20. An image transmission system according to
claim 11, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmittéd information.

21. An image transmission system for transmitting
MPEG data through a transmission path, comprising:
a) frame setting means for setting frames for the

MPEG data to be transmitted, according to the traffic
/u

A A
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b) accounting process means for effecting an

in said transmission path; and

accounting process with a charge system according to
the frames and the amount of information of said

transmitted MPEG data.

22. An image transmission system according to
claim 21, wherein said accounting process means is

provided in the transmitting side.

23. An image transmission system according to
claim 21, wherein said accounting process means is

provided in the receiving side.

24. An image transmission system according to
claim 21, wherein said accounting process means is
provided both in the transmitting side and in the

receiving side.

25. An image transmission system according to
claim 21, further comprising charge payment means for

paying thé charge at a predetermined interwval.

26. An image transmission system according to
claim 25, wherein said accounting process means is

provided in the transﬁitting side.

AW
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27. An image transmission system according to

- 73 -

claim 25, wherein said accounting process means is

provided in the receiving side.

28. An image transmission system according to
claim 25, wherein said accounting process means is
provided both in the transmitting side and in the

receiving side.

29. An image transmission system according to
claim 25, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

30. An image transmiséion system according to
claim 21, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

31. An image transmission system for transmitting
MPEG data through a trénsmissicn path, comprising:

a) tfaffic check means for checking the traffic in
said transmission path;

b) frame setting means for setting frames for the
MPEG data to be transmitted, .according to the traffic _
in said transmission path;

¢) accounting process means for effecting an

R O
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accounting process with a predetermined charge system;
d) information amount measuring means for
measuring the amount of information of the image
transmitted through said transmission path; and
5 e) image charge information storage means for
storing the charge information for the image, to be

used in said accounting process.

32. An image transmission system according to
10 claim 31, wherein said accounting process means is

provided in the transmitting side.

33. An image transmission system according to
claim 31, wherein said accounting'process means is

15 provided in the réceiving side.

34. An image transmission system according to
claim 31, wherein said accounting process means is
provided both in the transmitting side and in the

20 receiving side.

35. An image transmigsion system according to
claim 31, further comprising charge payment means for
paving the charge at a predetermined interval.

25
36. An image transmission system according to

claim 35, wherein said accounting process means is

R ) D S
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provided in the transmitting side.

37. An image transmission system according to
claim 35, wherein said accounting process means is

provided in the receiving side.

38. An image transmission system according to
claim 35, wherein said accounting process means is
provided both in the transmitting side and in the

receiving side.

39. An image transmission system according to
claim 35, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

40. An image transmission system according to
claim 31, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

41. An image transmission systgm for transmitting
MPEG &ata through a transmission path, comprising:

a) traffic check means for checking the traffic in
said transmission path;

b) frame éetting means for setting frames for the

MPEG data to be fransmitted, according to the traffic

| R SRR R
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in said transmission path;

c) accounting process means for effecting an
accounting process with a charge system according to
the frames and the amount of information of said
transmitted MPEG data; and

d) image charge information storage means for
storing the charge information for the image, to be

used in said accounting process.

42. An image transmission system according to
claim 41, wherein said accounting process means is °

provided in the transmitting side.

43. An image transmission system according to
claim 41, wherein said accounting process means is

provided in the receiving side.

44. An image transmission system according to
claim 41, wherein said accounting process means is
provided both in the transmitting side and in the

receiving side.

45. BAn image transmission system according to
claim 41, further comprising charge payment means for

paying the charge at a predetermined interval.

46. An image transmission system according to

AR A
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claim 45, wherein said accounting process means is

provided in the transmitting side.

47. An image transmission system according to
claim 45, wherein said accounting process means is

provided in the receiving side.

48. An image transmission system according to
claim 45, wherein said accounting process means is
provided both in the transmitting side and in the

receiving side..

49. An image transmission system according to
claim 45, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

50. An image transmission system according to
claim 41, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

51. An image transmission system comprising:

a) image destination designating means for
requesting the image;transmission to an image provider,
by designating an arbitrary image receiving device as

the destination of the image;

I O
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b) image transmission means for transmitting an
image to the image receiving device designated by said
image destination designating means; and

c) accounting process means for effecting charge
accounting to the designated destination of the image

or the user who has received said image.

52. An image transmission system according to
claim 51, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

53. An image transmission system for handling
MPEG data, ‘comprising:

a) accounting means for effecting an accounting
process according to the kind of frames transmitted
among said MPEG data; and

b)-charge storage means for storing the charge for

the image.

54. An image transmission system for handling
MPEG data; comprising:

a) detecting means for detecting the kind of
frames transmitted among said MPEG data; and

b) accounting means for. effecting an accounting

process according to said kind.
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55. An image transmission system according to

- 79 -

claim 54, further comprising charge payment means for

paying the charge at a predetermined interval.

56. An image transmission system according to
claim 54, wherein said accounting means is provided in

the transmitting side.

57. An image transmission system according to
claim 54, wherein said accounting means is provided in

the receiving side.

58. An image transmission system according to
claim 54, wherein said accounting'means is provided
both in the transmitting side and in the receiving

side.

59. An image transmission system according to
claim 54, wherein all the frames bf said MPEG data are
transmitted, and said accounting means is adapted to
effect an accounting proceés according to the kind of

frames decoded among said MPEG data.

60. An image transmission system according to
claim 59, further comprising cypher' means for effect;ng
at least encyphering or digital signature on said

transmitted information.
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61. An image transmission system according to
claim 54, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

62. An image transmission system according to
claim 55, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

63. An image transmission system for handling
MPEG data, comprising:

a) means for.detecting the kind and the amount of
information of frames transmitted among said MPEG data;
and

b) accounting means for effecting an accounting
process according to séid kind and the amount of
information.

64. An image transmission system according to
claim 63, further comprising charge payment means for

paying the charge at a predetermined interwval.

65. An image transmission system according to
claim 63, wherein said accounting means is provided in

the transmitting side.
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66. An image transmission system according to
claim 63, wherein said accounting means is provided in

the receiving side.

67. An image transmission system according to
claim 63, wherein said accounting means is provided
both in the transmitting side and in the receiving

side.

68. An image transmission system according to
claim 63, wherein all the frames of said MPEG data are
transmitted, and said accounting means is adapted to
effect an accounting process according to the kind of

frames decoded among said MPEG data.

69. An image transmission system according to
claim 68,.further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted'information.

70. An image transmission system according to
claim 63, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

71." An image transmission system according to

claim 64, further comprising cypher means for effecting.
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at least encyphering or digital signature on said

- 82 -

transmitted information.

72. An image transmission system for handling
MPEG data, comprising:

a) accountiné means for effecting an accounting
process according to the kind of frames transmitted
among said MPEG data:;

b) information amouﬁt measuring means for
measuring the amount of information of said transmitted
frames; and

c) charge storégg means for storing the charge for

the image.

73. An image transmission system according to
‘claim 72, further comprising charge payment means for

paying the charge at a predetermined interval.

74. An image transmission system according to
claim 72, wherein said accounting means is provided in

the transmitting side.
75. An image transmission system according to
claim 72, wherein said accounting means is provided in

the receiving side.

76. An image transmission system according to

[




10

15

20

25

This Sheet Has Been Replaced

A |

claim 72, wherein said accounting means is provided
both in the transmitting side and in the receiving

side.

77. An image transmission system according to
claim 72, wherein all the frames of said MPEG data are
transmitted, and said accounting means is adapted to
effect an accounting process according to the kind of

frames decoded among said MPEG data.

78. An image transmission system according to
claim 77, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

79. An image transmission system according to
claim 72, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

80. An image transmission system according to
claim 73, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

81. An image transmission system for handling

MPEG data, comprising:
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a) accounting means for effecting an accounting

process according to the kind and the amount of
information of fhe frames transmitted among said MPEG
data; and

b) charge storage means for storing the charge for

the image.

82. An image transmission system according to
claim 81, further comprising charge payment means foxr

payin§ the charge at a predetermined interval.

83. An image transmission system according to
claim 81, wherein said accounting means is provided in

the transmitting side.

84. An image transmission system according to
claim 81, wherein said accounting means is provided in

the receiving side.

85. An image transmission system according to
claim 81, wherein said accbunting means is provided
both in the transmitting side and in the receiving

side.

86. An image transmission system according to
claim 81, wherein all the frames of said MPEG data are

transmitted, and said accounting means is adapted to
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effect an accounting process according to the kind of

frames decoded among said MPEG data.

87. An image transmission system according to
claim 86, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

88. An image transmission system according to
claim 81, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

89. An image transmission system according to
claim 82, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

90. An image transmission system for handling
MPEG data, comprising:

a) accounting means for effecting an accounting
process according to the kind and the amount of
information of the frames transmitted among said MPEG
data;

b) information amount measuring means for
measuring the amount of information of said transmifted

frames; and

I
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c) charge storage means for storing the charge for

- 86 -

the image.

91. An image transmission system according to
5 claim 90, further comprising charge payment means for

paying the charge at a predetermined interval.

92. An image transmission system according to
claim 90, wherein said accounting means is provided in

10 the transmitting side.

93. An image transmission system according to
claim 90, wherein said accounting means is provided in
the receiving side.

15

94. An image transmission system according to
claim 90,.wherein said accounting means is provided
both in the transmitting side and in the receiQing
side.

20

95. An iﬁage transmission system according to
claim 90, wherein all the frames of said MPEG data are
transmitted, and said accounting means is adapted to
effect an accounting process according to the kind of

25 frames decoded among said MPEG data.

96. An image transmission system according to

Ll
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claim 95, further comprising cypher means for effecting

at least encyphering or digital signature on said

transmitted information.

97. An image transmission system according to
claim 90, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.

98. An image transmission system according to
claim 91, further comprising cypher means for effecting
at least encyphering or digital signature on said

transmitted information.
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