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INFORMATION TRANSMISSION 
APPARATUS, TRAFFIC CONTROL 

APPARATUS, METHOD OF MANAGING 
BANDWIDTH RESOURCES USING THE 
SAME AND METHOD OF ADMITTING A 

CALL, USING VARIABLE-RATE ENCODING 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates to an information transmis 
sion apparatus such as a server used in a system for realizing 
service such as VOD (Video on Demand) in which stored 
media is reproduced at real time through a network, and a 
tra?ic control apparatus, and a method of managing band 
width resources using the same and a method of admitting a 
call. Particularly, the present invention relates to an informa 
tion transmission apparatus in a system in which information 
is transmitted by use of the storage media storing data, 
which is VBR (variable bit rate)-encoded, such as a DVD 
(digital versatile disk), a traf?c control apparatus, a method 
of managing bandwidth resources using the same, and a 
method of admitting a call. 

In recent years, an interactive video service for practical 
use is starting in accordance with high-speed and wide band 
width resources of the network and the development of a 
digital image technique. VOD is one of typical example of 
such service. VOD can be explained as follows: 

Speci?cally, one to one path connection is made between 
a video server having video sources and a receiver, 
which is called a set-top box. Thereby, an arbitrary 
video source is output based on a user’s selection. 

VOD is excellent in its operability. However, in consider 
ation of the method of using the path for corresponding to 
VOD, necessary processing ability of video server, and an 
amount of contents to be supported, the reduction of the cost, 
which is necessary for presenting service, becomes an 
important matter. 

In the ?eld of consumer electronics, the sale of DVD is 
near at hand. DVD is a new video disk standard in which 
video information such as a movie can be recorded onto an 

optical disk having the same size as a CD (compact disk) 
with high picture quality by MPEG2, that is, video encoding. 
Video players for DVD or its contents packages are expected 
to be sold at a reasonable price to be widely used. If DVD 
can be used as the above-mentioned video server, the 
buildup cost of the video server can be expected to be largely 
reduced. 

The recording and reproducing method of DVD is based 
on the concept of variable bit rate encoding in view of the 
point that both the image quality and recording time to 
capacity are ensured. The amount of encoding bits depends 
on the image quality of the original picture. The faster the 
motion scene is, the more the amount of data increases. In 
contrast, the conventional VOD was usually based on a CBR 
(constant-bit-rate)-encoded video source. The main reason is 
that there is not yet established the method of transmitting 
variable-bit-rate encoded video data, that is, VBR video 
through a network. This is also true to the ?eld of ATM in 
which the VBR transmission is already de?ned, although it 
is assumed that many of the VOL) service use an ATM 
(Asynchronous Transfer Mode) in at least a core part of the 
network. 
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2 
In ATM, several service classes are de?ned. For example, 

the following ?ve classes are standardized in an ATM forum, 
which is the industrial standard setting organization for 
ATM. 

Speci?cally, there are a CBR (Constant Bit Rate), a 
RT-VBR (Real Tune Variable Bit Rate), a NRT-VBR (Non 
Real Time Variable Bit Rate), an ABR (Available Bit Rate), 
and an UBR (Unspeci?ed Bit Rate). 

Since the video transmission service needs a real time 
property, the CBR, which can ensure a constant rate type 
traf?c, is generally used in the present state. The study of 
using the RT-VBR has be recently started. 
Among the above ?ve classes, the CBR and RT-VBR are 

guaranteed in their quality in view of real time. The CBR has 
an extremely low probability of cell discard and a high qual 
ity. However, a statistical multiplexed effect, which is par 
ticularly useful as an effective using method of managing the 
bandwidth resource, is not used in the ATM, the transmis 
sion cost of the CBR is high. The probability of cell discard 
of RT-VBR is higher than that of the CBR. However, since 
the CBR uses the statistical multiplexed effect, the transmis 
sion cost is lower than the CBR. 

In the ATM, a call admission is executed as follows: 
Speci?cally, a terminal noti?es a tra?ic parameter to a 

network, and the exchanger of the network determines 
whether or not a call is admitted. After the call 
admission, the network polices whether or not the ter 
minal outputs the tra?ic as keeping the noti?ed 
parameter, and discard a violated tra?ic. 

In the CBR, a noti?cation parameter is a peak cell rate 
(PCR). The PCR is a parameter, which de?nes a maximum 
speed of one ATM connection. The bandwidth resource noti 
?ed by PCR is constantly allocated to the network during the 
time when the call is set. In the CBR, since the bandwidth 
resource is su?iciently ensured, and the data communication 
is performed, a good image quality can be obtained. 
However, since no multiplex effect is used, the communica 
tion cost is high. In case when the VBR video such as DVD 
is transmitted, if the bandwidth resource is noti?ed to adjust 
to the peak value of the variable rate transmission, the large 
number of portions where the allocated bandwidth resource 
is wasted is generated, the total transmission cost is unneces 
sarily increased. To e?iciently use the allocated bandwidth 
resource, encoded data is once decoded, and re-encoded to 
set the source of the VBR to the source of the CBR. Or, the 
rate must be ?attened by buffering. However, the encoding 
operation is generally executed in consideration of the buffer 
management of the receiver. Due to this, the above 
mentioned ?attening causes increase in the buffers of the 
receiver side, and the manufacturing cost is increased. In 
other words, there is actually di?iculty in ?attening the rate. 
In general, the rate is adjusted as described below to execute 
the re-encoding operation. 

Speci?cally, data of the portion where bits are allocated at 
a rate, which is higher than a certain reference value, is 
partially deleted. Then, stuf?ng bits, which have no in?u 
ence on decoding, are inserted to the portion where bits are 
allocated at a rate, which is lower than the certain reference 
value. 

FIGS. 10A and 10B show the state of a rate adjustment 
process by the re-encoding operation. FIG. 10A shows a rate 
characteristic of the VBR-encoded video. As shown in FIG. 
10B, data of the portion where bits are allocated at the higher 
rate than the PCR, which is the noti?cation parameter of the 
CBR, is deleted (cross hatched portion of FIG. 10B). Then, 
stu?ing bits are inserted to the portion where bits are allo 
cated at the lower rate than the PCR (slanting lines of FIG. 
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10B). If the source of the VBR is transmitted at the CBR, the 
number of hardware for re-encoding is increased. Moreover, 
regarding the portion Where bits are allocated at the higher 
rate in the original source, the amount of bits is decreased, so 
that the image quality is deteriorated. 

The noti?cation parameter of the RT-VBR, Which is 
another service class, includes a sustainable cell rate (SCR) 
shoWing an average bit rate and a maximum burst siZe 
(MBS) corresponding to PCR durable time, in addition to 
the PCR. The exchanger uses an imaginary buffer (leaky 
bucket) and polices Whether or not the buffer is full of infor 
mation. In the leaky bucket, a maximum value of an input is 
restricted by the PCR, the output rate is the SCR, and the 
siZe is the MBS. Even if the VBR is used, data cannot alWays 
be transmitted in the form that the tra?ic characteristic of the 
VBR of the source is unchanged. The tra?ic characteristic 
must be shaped to the tra?ic characteristic of the VBR, 
Which the netWork alloWs, When transmitting data. For 
example, suppose that a scene Where bits are allocated at a 
rate close to the peak rate exists in the scenes recorded by 
DVD, and that the scene is contained for several seconds. In 
this case, time When the peak rate can continue at a transmis 
sion time is restricted by the MBS, and the transmission rate 
must be reduced for a certain period of time. This state is 
shoWn in FIGS. 11A and 11B. The cross hatched portion of 
FIG. 11B is data of a portion exceeding MBS. Regarding 
such data, the image quality is reduced due to the 
re-encoding operation. If the large MBS (maximum burst 
siZe) is allocated to prolong the period of time When the peak 
can continue, the Wasteful allocation of the resource occurs 
similar to the case of CBR. This results in the rise of the 
transmission cost. 

In the present noti?cation parameter, in order to pass 
through the traf?c, Which the source originally has extra 
resources for safety must be provided to prevent congestion. 
This does not meet the demand for the manufacturing cost, 
and the tra?ic characteristic must be shaped in accordance 
With the netWork request. As a result, a hard load and the 
deterioration of the image quality occur. 

Thus, in the framework of the existing netWork, When 
VBR data such as a motion picture is transmitted at real time 
in the existing ATM service class as a typical example, the 
folloWing problems occur. 

Speci?cally, in order to adjust the rate characteristic of 
encoded data to the CBR, encoded data must be once 
decoded and re-encoded in the CBR service class. As a 
result, the hard load on the server side occurs, and the image 
quality is largely deteriorated due to the re-encoding opera 
tion. Also, in the VBR service class, data cannot be transmit 
ted at the rate characteristic, Which the VBR source origi 
nally has, by policing. As a result, there occur the hard load 
and the deterioration of the image quality, even if Which are 
not Worse than the case of CBR. Therefore, the re-encoding 
operation and the rate adapting operation are needed. 

BRIEF SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an infor 
mation transmission apparatus, Which can use variable rate 
storage media such as DVDs as video a sever Without being 
re-encoded, and Which can prevent a hard load of the sever 
side and deterioration of an image quality. 

It is an object of the present invention to provide an infor 
mation transmission apparatus Which can e?iciently perform 
a tra?ic management and a netWork management Without 
changing a characteristic of a VBR source. 

It is an object of the present invention to provide a, tra?ic 
control apparatus Which can ef?ciently perform a traf?c 
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4 
management and a netWork management Without changing a 
characteristic of a VBR source. 

It is an object of the present invention to provide a method 
of managing bandWidth resources using the above informa 
tion transmission apparatus or traf?c control apparatus, and 
a method of admitting a call. 

According to the present invention, there is provided an 
information transmission apparatus comprising a holding 
section for holding a time series characteristic of a transmis 
sion rate of variable-rate-encoding data every storage 
medium or every variable-encoding data stored in the stor 
age media: a notifying section for notifying the time series 
characteristic of the transmission rate, serving as a noti?ca 
tion tra?ic parameter, Which corresponds to variable-rate 
encoding data to be transmitted, to a netWork for executing a 
tra?ic control in accordance With a noti?cation traf?c 
parameter from a call side: and a transmission starting sec 
tion for starting a transmission upon reception of a noti?ca 
tion of connection setting from the netWork. 

According to the present invention, there is provided a 
traf?c controller comprising a receiving section for receiving 
a noti?cation tra?ic parameter from an information trans 
mission apparatus for transmitting variable-rate-encoding 
data stored in a storage medium: and a section for allocating 
a transmission bandWidth resource for a variable-rate trans 

mission designated by a time series characteristic to the 
information transmission apparatus on the basis of the time 
series characteristic of a transmission rate noti?ed thereby. 

According to the present invention, there is provided a 
method of managing bandWidth resources Wherein a time 
series characteristic corresponding to a predetermined trans 
mission rate is noti?ed as a tra?ic parameter from a video 
server such as a DVD storing VBR-encoded real time data 
and a bandWidth resource allocation is executed based on the 
traf?c parameter. 

According to the present invention, in an information 
transmission apparatus such as a server for transmitting 
variable-rate-encoding data stored in a storage medium to a 
client through a netWork Where a tra?ic control is performed 
in accordance With the noti?cation traf?c parameter from a 
terminal, the information transmission apparatus comprises 
a holding section for holding a rime series characteristic of a 
transmission rate every storage medium or variable-rate 
encoding data stored in the storage medium, and a notifying 
section for notifying the time series characteristic of the 
transmission rate, Which corresponds to variable-rate 
encoding data to be transmitted, as the noti?cation traf?c 
parameter. 

In other Words, in the information transmission apparatus, 
by use of the point that the traf?c characteristic is ensured in 
advance in the service for transmitting information from the 
storage medium such as VOD, the traf?c characteristic can 
be noti?ed as a time series characteristic even if the traf?c 
characteristic is VBR-encoded. The netWork side allocates 
the transmission bandWidth resources having the character 
istic corresponding to the characteristic of the time series 
change of the transmission rate designated by the noti?ed 
parameter. 
As a result, it is not needed that the traf?c characteristic, 

Which VBR-encoded real rime data originally has, be forc 
ibly adjusted to the other tra?ic characteristic due to the 
restriction of the netWork. Thereby, the tra?ic characteristic 
can be transmitted in a state that the characteristic of VBR 
source is unchanged. Moreover, the netWork side can easily 
manage and control the tra?ic, and the e?icient management 
of the netWork resource can be executed. 
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The time series characteristic of the predetermined trans 
mission rate corresponding to the VBR-encoded data to be 
transmitted can be generated as follows: 

Speci?cally, an average read rate for every predetermined 
time distance is calculated based on the reading charac 
teristic of VBR-encoded data read from the storage 
medium. The calculated average read rate is set in a 
time series manner. 

In other Words, every time When a neW DVD medium is 
prepared in the server, the reading operation is executed. 
Then, the time series of the average read rate for every pre 
determined time distance may be maintained and managed 
as a noti?cation tra?ic parameter. 

If VBR-encoded data stored in the storage medium is 
motion picture data, the time series characteristic is prefer 
ably generated as folloWs: 

Speci?cally, the average read rate for every one or more 
frame distance is calculated. The time series of the cal 
culated average read rate is generated as the time series 
characteristic of the transmission rate. 

Moreover, according to the present invention, there is pro 
vided a method of admitting a call, comprising the steps of 
notifying a time series characteristic of a predetermined 
transmission rate from an information transmission appara 
tus containing a storage medium storing real time data as a 
tra?ic parameter; and adding the traf?c parameter noti?ed in 
each exchanger on a path to a tra?ic characteristic already 
admitted to determine Whether or not the tra?ic is admitted. 

In this case, in the traf?c admission determining step, the 
change of the addition result due to a difference of a tra?ic 
start timing from the information transmission apparatus 
should be preferably considered. Thereby, for example, the 
tra?ic start timing from the information transmission appa 
ratus such as the server is shifted to timing at Which the 
result of the addition is reduced. As a result, a refused call 
rate can be reduced. Moreover, in consideration of a trans 
mission delay and a delay variation, it is determined Whether 
or not the traf?c is admitted. Furthermore, When the traf?c is 
cut on the Way, the traf?c characteristic already admitted is 
modi?ed based on a noti?cation tra?ic parameter of the cut 
tra?ic. Thereby, the call admission can be more correctly 
controlled. 

Additional object and advantages of the invention Will be 
set forth in the description Which folloWs, and in part Will be 
obvious from the description, or may be learned by practice 
of the invention. The object and advantages of the invention 
may be realiZed and obtained by means of the instrumentali 
ties and combinations particularly pointed out in the 
appended claims. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

The accompanying draWings, Which are incorporated in 
and constitute a part of the speci?cation, illustrate presently 
preferred embodiments of the invention, and together With 
the general description given above and the detailed descrip 
tion of the preferred embodiments given beloW, serve to 
explain the principles of the invention. 

FIG. 1 is a block diagram shoWing the structure of a VOD 
system according to one embodiment of the present inven 
tion; 

FIG. 2 is a How chart shoWing the steps of a connection 
processing Which is applied to the VOD system of FIG. 1; 

FIG. 3 is a vieW shoWing a traf?c characteristic noti?ed 
from a server in the VOD system of FIG. 1; 

FIG. 4 is a vieW shoWing an admission tra?ic managed on 
a netWork side in the VOD system of FIG. 1; 
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6 
FIGS. 5A and 5B are vieWs explaining the principle of a 

transmission start time change process, Which is executed on 
the netWork side in the VOD system of FIG. 1; 

FIGS. 6A and 6B are vieWs explaining the principle of a 
traf?c characteristic modi?cation process, Which is executed 
on the netWork side in the VOD system of FIG. 1; 

FIG. 7 is a vieW explaining the raW tra?ic characteristic of 
DVD; 

FIGS. 8A and 8B are vieWs explaining the principle of a 
noti?cation parameter generation in the server provided in 
the VOD system of FIG. 1; 

FIGS. 9A and 9B is vieWs explaining a process in Which a 
margin is formed to accept a call in the VOD system of FIG. 
1; 

FIGS. 10A and 10B are vieWs explaining a problem of a 
CBR transmission in a conventional information transmis 
sion system; 

FIGS. 11A and 11B are vieWs explaining a problem of a 
VBR transmission in the conventional information transmis 
sion system; 

FIG. 12 is a block diagram of the video server of FIG. 1; 
and 

FIG. 13 is a block diagram ofthe exchanger of FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the present invention Will noW be 
described With reference to the accompanying draWings. 
The folloWing explanation relates to the transmission of 

motion picture data. HoWever, data is not alWays limited to 
the motion picture, and general real time data such as audio 
data, etc., may be used. Moreover, the explanation relates to 
a case in Which an ATM netWork is mainly used. HoWever, 
the present invention can be applied to a general packet net 
Work having a concept of QOS (Quality of Service). 

First of all, the principle of the present invention Will be 
explained With reference to FIGS. 1 and 2. 

FIG. 1 shoWs the entire VOD service system, Which com 
prises a video server 11, a netWork 14, and a set top box 18. 
FIG. 2 is a How chart shoWing a process of connecting 
betWeen the video server 11 and the set top box 18. 

The video server 11 comprises a storage 12, and a netWork 
controller 13. The storage 12 includes digital storage 
medium storing a video source, Which is VBR (Variable-Bit 
Rate)-encoded by MPEG 2 such as a DVD. The netWork 
controller 13 executes an operation control relating to a com 
munication for transmitting the video source read from the 
storage 12 through a netWork 14. In the netWork controller 
13, the time sequential characteristic of a predetermined 
transmission rate is maintained and managed every storage 
medium or every video source. The time sequential charac 
teristic shoWs the change characteristic of the transmission 
rate, Which the VBR-encoded video source has, in a time 
sequential manner. 

An operation model of VOD is de?ned by a DAVIC, 
Which is a consortium for standardiZing a digital AV system. 
Regarding a VOD session, and a connection, as shoWn in 
steps S22 and S23 of FIG. 2, a request for setting the connec 
tion betWeen the server and the netWork (step S23) from the 
video server 11 is executed based on a session setup request 
(step S22) from the set top box 18. 

FIG. 1 shoWs only the portion relating to the connection, 
and the session is operated by a certain path (not shoWn), 
Which has substantially no relation to the present invention. 
A solid line of FIG. 1 is a path through Which an actual 
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tra?ic passes, and a dotted line is a path through Which sig 
naling information passes. At the time of calling, the video 
server 11 prepares a transmission schedule of a variable rate 
in a form of a ?le as a time series of a transmission rate 

change (noti?cation parameter ?le 19 of FIG. 3). The trans 
mission schedule is prepared such that a receiving buffer of 
the set top box 18 is prevented from being broken and that 
the variable rate characteristic, Which DVD has, is faithfully 
realiZed as possible. The transmission schedule is managed 
by the netWork controller 13 of the video server 11 as a time 
sequential characteristic of the predetermined transmission 
rate. 

Generally, at the time of calling, the call side noti?es the 
folloWing tra?ic characteristic as a noti?cation parameter. In 
the case of the CBR, the noti?cation parameter is the PCR. 
In the case of the VBR, the noti?cation parameter is the 
PCR, SCR, and MBS. In the system of this embodiment, the 
noti?cation parameter to be sent in step S23 is the noti?ca 
tion parameter ?le 19 in Which the change of the transmis 
sion rate is shoWn in the time series manner. The noti?cation 
parameter ?le 19 is prepared and maintained every storage 
medium. Or, When a plurality of video sources are stored in 
storage medium and access can be executed every video 
source, the noti?cation parameter 19 is prepared and main 
tained every video source. By the noti?cation parameter ?le 
19 corresponding to the source designated from the set top 
box 18, the traf?c characteristic is noti?ed. 
When the netWork 14 receives the noti?cation parameter 

14, the netWork 14 determines a transmission path, Which is 
from the video sever 11 to the set top box 18. Also, the 
netWork 14 determines Whether or not the call is admitted. 
On the path of the normal network, there exists a plurality of 
exchangers (15, 16, 17). Generally, the path setting and the 
call admission are determined in parallel. In other Words, in 
this case, it is assumed that all exchangers on the path should 
pass the admission tra?ic Without any problem. In consider 
ation of the length of the path and the point Whether the 
respective exchangers can pass the tra?ic or not, the path of 
the netWork is determined (step S24). Only When all paths of 
the plurality of candidates of the paths available have to 
include one or more exchanger Which cannot accept the traf 
?c (No of step S26, Yes of step S27), this call is set to be a 
lost-call (step S29). In this embodiment, the exchangers 15 
to 17 check the admitted time sequential ?le 19 of the trans 
mission rate change to determine Whether or not the tra?ic 
can be passed (step S25). In the respective exchangers, the 
accumulated tra?ic characteristic, Which is relevant to this 
kind of call already admitted, is stored as time series 
(already accepted tra?ic 20 in FIG. 4). Each exchanger adds 
a time series of a transmission rate of a neWly noti?ed call 
(slanting line of FIG. 4) to the accumulated tra?ic character 
istic. Then, When the time series of the sum does not exceed 
the upper limit of the resource at all time, each exchanger 
determines that the call is acceptable (step S25). The upper 
limit of the resource is an upper limit of the netWork band 
Width resource, Which is mainly determined by the through 
put of the exchanger, and Which is the netWork bandWidth 
resource Which can be allocated by the exchanger. The above 
operation is executed by each of the exchangers on the path 
using the admission traf?c 20. When it is discriminated that 
the call is acceptable by all exchangers on the path, the call is 
admitted and the netWork resource is allocated to the call 
(step S28). The feature of this embodiment lies in the point 
that the allocated netWork resource is a determinative time 
function. Thereafter, the netWork 14 noti?es the video server 
11 and the set top box 18 through a signaling channel that 
the connection betWeen the video server 11 and the set top 
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box 18 is set (step S30). At this time, transmission start time 
is noti?ed to the video server 11 and the set top box 18. Next, 
the video server 11 noti?es the set top box 18 that a session 
is set (step S31), so that the transmission is started. At the 
time of starting the transmission, the video server 11 must 
keep transmission start time noti?ed from the netWork, and 
the set top box 18 expects that transmission is started at the 
start time. 

In the above-explanation, the calculation of the time series 
of the sum must be executed on the consumption that all 
exchangers have the same transmission start time. Due to 
this, in steps of FIGS. 2, information of the transmission 
timing is exchanged betWeen the exchangers through the 
signaling channel in step S24 of netWork path setting. 

If the above idea is further advanced, the folloWing case 
can be considered: 

Speci?cally, the call is rejected at a certain transmission 
timing. HoWever, if the timing is a little shifted, there 
occurs a state that the call can be admitted. 

For example, if transmission time is shifted to t1 as shoWn 
in FIG. 5B, the call can be admitted even in a case that a 
certain exchanger can not accept the call at transmission start 
timing t0 as shoWn in FIG. 5A. Therefore, it is preferable 
that such a transmission timing be taken into consideration 
in determining the call admission. 

Such transmission start time can be determined by various 
methods, and for example, the folloWing methods can be 
considered: 

Speci?cally, (1) transmission time is determined in a ?xed 
period of time after the start of the connection process 
ing; (2) the exchanger, Which is the most severely occu 
pied by the traf?c, determines transmission time among 
the exchangers on the path; and (3) a certain exchanger 
(or controller) serves as a supervisor to optimiZe the 
entire tra?ic characteristic. 

Then, information ?oWing for signaling is determined 
among the exchangers every method. 

In the case of (l), the exchanger, Which is directly linked 
to the video server 11, noti?es connection request admission 
time to the other exchangers. In the case of (2), the param 
eter (peak durable time, etc) shoWing a bottle neck portion of 
the schedule is exchanged among the respective exchangers, 
so that the exchanger for determining transmission start time 
is decided. Thereafter, the exchanger sends information of 
transmission start time to the other exchanger. In the case of 
(3), each exchanger sends the information of already 
accepted traf?c to the supervisor so as to receive transmis 
sion start time data. The more degree of freedom of 
information, Which can be exchanged among the exchangers 
by the signaling, is increased, the more a call-lost rate can be 
reduced. HoWever, there is a trade-off relation in terms of an 
increase in decision time, signaling information quantity. 
The range Where the transmission time can be shifted 

depends on a system design. The limit of shifting time may 
be set such that the netWork 14 can be negotiated With and 
the video server 11 or the set top box 18, or both. Moreover, 
the set top box 18 may present received information of trans 
mission start timing to a user so that the usage of the system 
can be improved. 

Moreover, as shoWn in FIGS. 6A and 6B, if a call N is cut 
on the Way (point X in the ?gures), the folloWing traf?c 
characteristic relating to the call N of each exchanger on the 
path is canceled at the point. Thereby, the netWork resource 
can be made available for the folloWing generated traf?c. In 
other Words, the actual netWork resource is released. At the 
same time, and admitted tra?ic data to be referred at the 
folloWing call admission is modi?ed. In order to realiZe this, 
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each exchanger must maintain and manage the noti?ed traf 
?c characteristic every call. The above maintenance and 
management are naturally needed in vieW of the point that 
each call is policed based on the noti?ed parameter. 

Next, the folloWing Will explain a speci?c example of the 
time sequential ?le of the transmission rate. 

First, the tra?ic characteristic of DVD Will be explained 
With reference to FIG. 7. 
On the DVD, a time stamp, Which shoWs reading time, is 

Written every sector of a ?xed length (2048 bytes). The DVD 
player reads the sector at the peak rate (10.8 Mbps) of the 
disk reading When counting time by a clock reaches the Writ 
ten time. This determines a raW tra?ic characteristic from 
DVD. In consideration of the netWork transmission, this can 
not be directly mapped for the folloWing reasons: 

Speci?cally, ?rst, in the netWork transmission, there is a 
format for transmission. In the ATM (Asynchronous 
Transfer Mode), after buffering data corresponding to 
CS-PDU, the data must be mapped to the cell. 
Therefore, it is dif?cult to correctly transmit 2048 bytes 
in a burst manner at designated time. 

Secondly, if raW time stamp data is sent as it is, the signal 
ing information quantity Will be huge. 

Therefore, the folloWing example of actual noti?cation 
parameter can be considered: 

Speci?cally, a time is divided into time WindoWs, and an 
average bit rate of each WindoW, Which is obtained 
When the buffering is executed in each WindoW range, is 
calculated based on the reading characteristic as actu 
ally reading data. Then, the time series obtained as a 
result of the calculation is set as a noti?cation param 
eter. For example, the time Window interval is set to one 
second, the average rate of each WindoW is expressed 
by 10 bits, and the time series is set as a noti?cation 
parameter. Then an amount of the noti?cation param 
eter of a movie for tWo hours can be expressed as fol 
loWs: 

7200 seconds><10 bits/sec=72k bits. 
In the DVD, the encoding is performed by use of the VBD 

buffer of MPEG2 video standard so as to prevent the receiv 
ing buffer from over?owing. Due to this, the receiving side 
must be prevented from being broken even if it is subjected 
to the smoothed tra?ic. Therefore, the transmission rate 
change characteristic of the time series shoWn by the noti? 
cation parameter ?le 19 should be generated taking into con 
sideration of the de?nition of VBV. Unless such a consider 
ation is taken, there must be needed a buffer for 
compensating for smoothing for one second at the time of 
receiving and transmitting. 

Next, it is assumed that the length of the WindoW is set to 
the frame distance (=33 m sec) Which is a unit of video 
encoding as shoWn in FIGS. 8A and 8B. In the model of 
DVD, the data reading from the disk (=data Writing to VBV 
buffer) is executed at the peak rate. Due to this, the VBV 
de?nition is a schedule in Which the peak rate of the data 
Writing to the buffer is constant and Writing time and non 
Writing time exist. If the Writing time and the non-Writing 
time are smoothed every frame and the VBV buffer is read 
out at the same timing as the case of DVD model, only the 
Writing rate to the buffer is changed, and no unfavorable 
in?uence is exerted on the buffer schedule. As a result, the 
addition of the buffer, Which is required in smoothing data, is 
unnecessary. Moreover, there is no need of modifying the 
schedule. In this case, the data quantity of the noti?cation 
parameter is 30 times as large as the above-mentioned case 
of 72k bits, that is, about 2M bits. In this frameWork, even if 
the WindoW siZe is set to be less than the frame distance, the 
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only obtained change is that the information quantity of the 
noti?cation parameter is increased, and there is no improve 
ment. 

Thus, the selection of the length of the WindoW causes a 
trade-off relation in terms of dif?culty of rescheduling and 
signaling information quantity. In this case, noti?cation 
parameter information quantity can be further reduced by 
compression-encoding. 
The above-explained noti?cation parameter is calculated 

based on the pre-determined WindoW siZe, every time When a 
neW DVD source is set in the storage section 12. The calcu 
lated noti?cation parameter is stored in the netWork control 
ler 13 so as to be used at the calling time. If the plurality of 
video sources are included in the DVD, the noti?cation 
parameter is calculated every video source. 

It is needed that the WindoW siZe be uniquely determined 
betWeen the video server 11 and the netWork 14. 
The above calculation must be executed in consideration 

of the folloWing points: 
Speci?cally, an increase in transmission rate due to the 

addition of a header, a trailer, and an error correction as 
required should be considered at the time of mapping to 
ATM. Also, it may be desirable that PS (program 
stream)of MPEG 2 system standard, Which is the mul 
tiplex system used in DVD, be converted to TS 
(transport stream) of the same standard as a transmis 
sion method in vieW of the clock recovery. In this case, 
the change of the transmission rate caused by the con 
version should be considered. 

Thus, if the characteristic of the tra?ic is de?ned, 
minutely speaking, a stepWise function can be established 
betWeen the noti?cation parameter 19 and the admission 
traf?c 20 as shoWn in FIGS. 9A and 9B. Due to this, for 
reserving the traf?c strictly, the shift of time should be 
severely checked. As shoWn in FIG. 9A, if the real data 
reaches as shoWn by a dottedline in spite of notifying it as 
shoWn by a solid line, there is possibility that the real traf?c 
cannot be transmitted as expected. 

Delay of the data transmission through the netWork and 
delay jitter can be considered as a cause of time shift. 
HoWever, in the case of the netWork management as in the 
present invention, the tra?ic is scheduled in nearly an ideal 
manner as compared With the case of admission of the VBR 
service class. Ideally, this is equivalent to the case in Which 
the peak rate is allocated to each call, so that the buffering at 
the exchanger is expected to be extremely small. As a result, 
the cell delay and its jitter is also expected to be small. 
As another cause of time shift, there can be considered a 

problem in inconsistency of clocks. 
Generally, the video server 11, the netWork 14, and the set 

top box 18 are operated by the different clock. Due to this, 
While the transmission side is trying to generate the tra?ic in 
accordance With the noti?cation, the time axis may be 
shifted gradually. In consideration of the relationship 
betWeen the video server 11 and the netWork 14 in the clock, 
there are tWo cases, one in Which these clocks are synchro 
niZed With each other and the other in Which these clocks are 
not synchronized With each other. If the clocks are synchro 
niZed With each other, the time series of the tra?ic character 
istic and transmission start time are calculated based on time 
measured by the common clock. As a result, the scheduling 
becomes extremely correct, and no problem occurs. If the 
clocks are not synchronized With each other, there occurs a 
difference betWeen the operation, Which is expected by the 
netWork based on the noti?cation, and the actual operation. 
As a result, unless a margin is formed anyWhere, the server 
side Will be policed While the server side is trying to transmit 
data in accordance With the noti?cation. 
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In order to prevent this problem, there is one method in 
Which a margin is added to the received noti?cation charac 
teristic in consideration of safety When each exchanger cal 
culates the tra?ic characteristic of the sum to determine 
Whether or not the calculation result is acceptable in step 
S25. There is another method in Which the margin is consid 
ered Where the video server side calculates noti?cation 
parameter. By either method, the difference caused by the 
delay, the delay jitter, and the clock shift equivalent to the 
added margin can be absorbed. 

Thus, according to the above-explained embodiment, in 
the case of the communication in Which the storage medium 
is used as a source, the feature that the tra?ic characteristic is 
determined at the transmission starting time is utiliZed. The 
noti?cation parameter ?le 19, Which time-sequentially 
shoWs the characteristic of the transmission rate change cor 
responding to the durable time of the tra?ic time, is noti?ed 
to the netWork 19 from the server 11. The netWork 14 
executes the bandWidth resource allocation based on the 
characteristic of the transmission rate change designated by 
the noti?ed parameter. Thereby, the transmission, Which is 
adjusted to the characteristic of the source, and the ef?cient 
tra?ic management, and the running of the netWork can be 
executed. 

Regarding the noti?cation parameter, the time sequential 
characteristic shoWing the transmission rate generated by the 
above-mentioned method may be recorded in DVD, and this 
may be used as the noti?cation parameter. 

Next, the folloWing Will explain the structure of the video 
server, Which executes the above-explained operation, With 
reference to FIG. 12. 

FIG. 12 is a block diagram shoWing the embodiment of 
the structure of the video server. The main body of the stor 
age section comprises a DVD archive 111 and a group of 
DVD players 112. When a neW DVD is registered onto the 
DVD archive 111, information is read from the player, and 
the rate characteristic is calculated by a rate information 
calculator 113. For calculating the rate, an actual decoding is 
not necessarily required. Instead, a header for each picture is 
detected, and the number of bits included in each picture 
may be obtained. 

Next, a smoothing section 114 smooths information, 
Which corresponds to the above-mentioned WindoW siZe. 
Then, the obtained traf?c characteristic is stored in a noti? 
cation parameter recorder 115 in a manner that the corre 
spond betWeen the DVD and the traf?c characteristic clear. 
After this, the register DVD becomes access to the remote 
users. The access from the remote user is input to a control 
ler 121 from a netWork adapter through the netWork. The 
controller 121 selects a requested DVD from the DVD 
archive in accordance With the remote user’s request to be 
set in the DVD player, and noti?es the selected content to the 
noti?cation parameter recorder 115. 
A parameter characteristic corresponding to the selected 

DVD is noti?ed to the netWork by a U-N (User-Network) 
signaling section, so that the above mentioned negotiation 
can be carried out. If the call is admitted, data from DVD is 
transmitted through a netWork adapter 118. Since the tra?ic 
is the function of time, the transmission starting time is con 
trolled by a timer 117. As collating With the noti?cation 
parameter, the tra?ic characteristic after staring the trans 
mission is policed by a traf?c shaper 119, and shaped if 
necessary. 

Next, the folloWing Will speci?cally explain the structure 
of the exchanger, Which performs the above-explained 
operation, With reference to FIG. 13. 

In the ?gure, user information is sent to the system includ 
ing a buffer 131, a policing section 132, a sWitch section 
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133, and a buffer 135. Signaling information is sent to the 
system including a U-N (N -N) signaling section 137, a traf 
?c management section 138, and an N-N signaling section 
139. In either system, only one link is shoWn in the ?gure. 
HoWever, in actual, the number of systems, Which corre 
sponds to the number of the ports of the exchangers, are 
connected to the sWitch section. The number of signaling 
paths are also provided to correspond to the number of the 
ports. When the video server calls, the previous noti?cation 
parameter is sent from the video server through the U-N 
signaling section (a case in Which the exchanger directly 
links to the video server) or N-N (N etWork-NetWork) signal 
ing section 137 (a case in Which the exchanger does not 
directly link to the video server), and the negotiation is 
started. 
The tra?ic management section 138 adds the already 

admitted traf?c characteristic and neWly noti?ed traf?c char 
acteristic to each other. Then, the tra?ic management section 
138 determines Whether or not the tra?ic management sec 
tion 138 itself can accept the call. The traf?c management 
section 138 negotiates With the exchanger on the path 
through an N-N signaling section 139. Similar to the expla 
nation of the server, since the traf?c is the function of time, 
the timer 136 controls timing of call admission. After the call 
is admitted, data of DVD is passed through the system of the 
circuit elements 131 to 135. In this case, the policing section 
132 polices the tra?ic in the right direction, and the policing 
section 134 polices the tra?ic in the left direction. As a 
result, policing sections 132 and 134 discard noti?cation 
violation data in accordance With the noti?ed traf?c charac 
teristic. Thus, the traffic, Which the exchanger itself does not 
expect, is surely discarded by policing. As a result, the band 
Width resource of the tra?ic as noti?ed can be ensured as in a 
contract. 

Thus, according to the present invention, the variable bit 
rate storage medium such as DVD can be used as the video 
server Without performing the re-encoding operation. In this 
case, in the storage system, the tra?ic characteristic neces 
sary for a transmission is ensured in advance. Thereby, the 
traf?c management such as tra?ic characteristic noti?cation, 
call admission, and decision of path, etc. are carried out. As a 
result, the transmission, Which is adjusted to the characteris 
tic of the source, and the e?icient tra?ic management, and 
the running of the netWork can be executed. 

Additional advantages and modi?cations Will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the speci?c details and 
representative embodiments shoWn and described herein. 
Accordingly, various modi?cations may be made Without 
departing from the spirit or scope of the general inventive 
concept as de?ned by the appended claims and their equiva 
lent. 
What is claimed is: 
1. An information transmission apparatus comprising: 
holding means for holding a time series characteristic rep 

resenting a change of a transmission rate corresponding 
to a continuation time of a tra?ic every storage medium 
or every variable-rate-encoded data stored in the stor 

age medium; 
notifying means for once notifying, at a time of calling, a 

netWork of a noti?cation traf?c parameter indicating 
the time series characteristic to start a negotiation in 
accordance With the noti?cation tra?ic parameter from 
a calling side; 

transmission starting means for starting a transmission 
upon reception of a noti?cation of connection setting 
from said netWork; and 
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time series characteristic generating means for calculating 
an average reading rate for every predetermined time 
interval based on a read characteristic of variable-rate 
coding data read from said storage medium to generate 
a time series of the average reading rate as a time series 
characteristic. 

2. The apparatus according to claim 1, Wherein variable 
rate encoding data stored in said storage medium is motion 
picture data, and said time series characteristic generating 
means calculates an average reading rate for every one frame 
distance or more, and generates the time series of the aver 
age reading rate as the time series characteristic of said 
transmission rate. 

3. A tra?ic controller comprising: 
receiving means for receiving a noti?cation tra?ic param 

eter from an information transmission apparatus for 
transmitting variable-rate-encoded data stored in a stor 
age medium, the noti?cation tra?ic parameter indicat 
ing a time series characteristic representing a change of 
a transmission rate corresponding to a continuation 
time of a tra?ic, Wherein said information transmission 
apparatus is requesting to generate neW traf?c; 

means for allocating a transmission bandWidth resource 
for a variable-rate transmission designated by the time 
series characteristic to said information transmission 
apparatus on the basis of the time series characteristic; 
and 

means for executing a setting of a path to said information 
transmission apparatus and a determination of a call 
admission in parallel, 

Wherein said determining means includes means for shift 
ing transmission start time to be capable of admitting 
the call. 

4. The traf?c controller according to claim 3, further com 
prising means for adding the time series characteristic of the 
transmission rate noti?ed by said information transmission 
apparatus to a tra?ic characteristic already accepted so as to 
determine Whether or not the traf?c from said information 
transmission apparatus is admitted based on the result of the 
addition. 

5. The traf?c controller according to claim 3, further com 
prising means for determining Whether or not the tra?ic can 
be passed in accordance With the admitted transmission rate. 

6. The data transmission apparatus according to claim 1, 
Wherein said storage medium includes a recording medium 
storing a video source variable-rate-encoded by MPEG2. 

7. The data transmission apparatus according to claim 1, 
Wherein said notifying means prepares a transmission sched 
ule of a variable rate for realiZing a variable-rate characteris 
tic of said storage medium as faithful as possible in a form of 
a ?le containing a time series of the transmission rate 
change, and said notifying means manages the ?le as a time 
series characteristic of a predetermined transmission rate. 

8. A method of admitting a call, comprising the steps of: 
[notifying] issuing a tra?ic parameter from an information 

transmission apparatus containing a storage medium 
storing real time data, the tra?ic parameter indicating a 
time series characteristic representing a change of a 
transmission rate corresponding to a continuation time 
of a traf?c; and 

adding the tra?ic parameter [noti?ed] in each exchanger 
on a path to a tra?ic characteristic already admitted, to 
determine Whether or not said tra?ic is admitted, 

Wherein the step of adding the traf?c parameter includes a 
step of determining Whether or not said tra?ic is admit 
ted in consideration of a change of the addition result 
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due to a difference of a tra?ic start timing from said 
information transmission apparatus. 

9. A method of admitting a call, comprising the steps of: 
[notifying] issuing a tra?ic parameter from an information 

transmission apparatus containing a storage medium 
storing real time data, the traf?c parameter indicating a 
time series characteristic representing a change of a 
transmission rate corresponding to a continuation time 
of a tra?ic; and 

adding the tra?ic parameter [noti?ed] in each exchanger 
on a path to a tra?ic characteristic already admitted, to 
determine Whether or not said traf?c is admitted, 

Wherein the step of adding the tra?ic parameter includes a 
step of determining Whether or not said tra?ic is admit 
ted in consideration of a transmission delay and a delay 
variation. 

10. The method according to claim 8, Wherein When said 
traf?c is cut on the Way, said tra?ic characteristic already 
admitted is modi?ed based on a noti?cation tra?ic parameter 
of the cut traf?c. 

11. An information transmission apparatus according to 
claim 1, Which further comprises means for controlling an 
actual transmitted tra?ic to conform With the noti?cation 
traf?c parameter after starting the transmission. 

12. The traf?c controller according to claim 3, further 
comprises policing means for discarding noti?cation viola 
tion data in accordance With a noti?ed traf?c characteristic. 

13. An information transmission apparatus comprising: 
a holding section Which holds a time series characteristic 

representing a change of a transmission rate corre 
sponding to a continuation time of a traf?c every stor 
age medium or every variable-rate-encoded data stored 
in the storage medium; 

a notifying section Which once noti?es, at a time of 
calling, a netWork of a noti?cation tra?ic parameter 
indicating the time series characteristic to start a nego 
tiation in accordance With the noti?cation tra?ic param 
eter from a calling side; and 

a transmission starting section Which starts a transmission 
upon reception of a noti?cation of connection setting 
from said netWork; and 

a time series characteristic generating section Which cal 
culates an average reading rate for every predetermined 
time interval based on a read characteristic of variable 
rate coding data read from said storage medium to gen 
erate a time series of the average reading rate as a time 
series characteristic. 

14. An information transmission apparatus according to 
claim 13, Which further comprises a control section con?g 
ured to control an actual transmitted tra?ic to conform With 
the noti?cation traf?c parameter. 

15. The apparatus according to claim 13, Wherein 
variable-rate encoding data stored in said storage medium is 
motion picture data, and said time series characteristic gen 
erating section calculates an average reading rate for every 
one frame distance or more, and generates the time series of 
the average reading rate as the time series characteristic of 
said transmission rate. 

16. The data transmission apparatus according to claim 
13, Wherein said storage medium includes a recording 
medium storing a video source variable-rate-encoded by 
MPEG2. 

17. The data transmission apparatus according to claim 
13, Wherein said notifying section prepares a transmission 
schedule of a variable rate for realiZing a variable-rate char 
acteristic of said storage medium as faithful as possible in a 
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form of a ?le containing a time series of the transmission 
rate change, and said notifying section manages the ?le as a 
time series characteristic of a predetermined transmission 
rate. 

18. A traf?c controller comprising: 
a receiver section Which receives a noti?cation traf?c 

parameter from an information transmission apparatus 
for transmitting variable-rate-encoded data stored in a 
storage medium, the noti?cation tra?ic parameter indi 
cating a time series characteristic representing a change 
of a transmission rate corresponding to a continuation 
time of a tra?ic, Wherein said information transmission 
apparatus is requesting to generate a neW traf?c; 

a bandWidth allocating section Which allocates a transmis 
sion bandWidth resource for a variable-rate transmis 
sion designated by a time series characteristic to said 
information transmission apparatus on the basis of the 
time series characteristic of a transmission rate noti?ed 
thereby; and 

an admission determining section Which executes a set 
ting of a path to said information transmission appara 
tus and a determination of a call admission in parallel, 

Wherein said admission determining section includes a 
shifting section con?gured to shift transmission start 
time to be capable of admitting the call. 

19. The tra?ic controller according to claim 18, further 
comprising an admission determining section Which adds 
the series characteristic of the transmission rate noti?ed by 
said information transmission apparatus to a traf?c charac 
teristic already accepted and determines Whether or not the 
tra?ic from said information transmission apparatus is 
admitted based on the result of the addition. 

20. The tra?ic controller according to claim 18, further 
comprising a determining section Which determines Whether 
or not the tra?ic can be passed in accordance With the admit 
ted transmission rate. 

21. The tra?ic controller according to claim 18, further 
comprises a policing section Which discards noti?cation vio 
lation data in accordance With a noti?ed tra?ic characteris 
tic. 

22. An information transmission apparatus comprising: 
holding means for holding a time series characteristic of a 

transmission rate of variable-rate-encoding data every 
storage medium or every variable-encoding data stored 
in the storage medium; 

notifying means for once notifying a netWork of the time 
series characteristic, serving as a noti?cation traf?c 
parameter, Which corresponds to variable-rate 
encoding data to be transmitted, for executing a tra?ic 
control in accordance With a noti?cation traf?c param 
eter from a calling side; 

transmission starting means for starting a transmission 
upon reception of a noti?cation of connection setting 
from said network; and 

time series characteristic generating means for calculating 
an average reading rate for every predetermined time 
interval based on a read characteristic of variable-rate 
encoding data read from said storage medium to gener 
ate a time series of the average reading rate as a time 
series characteristic. 

23. The apparatus according to claim 22, Wherein 
variable-rate-encoding data stored in said storage medium is 
motion picture data, and said time series characteristic gen 
erating means calculates an average reading rate for every 
one frame distance or more, and generates the time series of 
the average reading rate as the time series characteristic of 
said transmission rate. 
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24. The data transmission apparatus according to claim 

22, Wherein said storage medium includes a recording 
medium storing a video source variable-rate-encoded by 
MPEG2. 

25. The data transmission apparatus according to claim 
22, Wherein said notifying means prepares a transmission 
schedule of a variable rate for realiZing a variable-rate char 
acteristic of said storage medium as faithful as possible in a 
form of a ?le containing a time series of the transmission 
rate change, and said notifying means manages the ?le as a 
time series characteristic of a predetermined transmission 
rate. 

26. A traf?c controller comprising: 
receiving means for receiving a noti?cation traf?c param 

eter from an information transmission apparatus for 
transmitting variable-rate-encoding data stored in a 
storage medium, Wherein said information transmis 
sion apparatus is requesting to generate neW tra?ic; 

means for allocating a transmission bandWidth resource 
for a variable-rate transmission designated by a time 
series characteristic to said Information transmission 
apparatus on the basis of the time series characteristic 
of a transmission rate noti?ed thereby; and 

means for executing a setting of a path to said information 
transmission apparatus and a determination of a call 
admission in parallel, said means for executing includ 
ing means for shifting transmission start time to be 
capable of admitting the call. 

27. The tra?ic controller according to claim 26, further 
comprising means for determining Whether or not the traf?c 
parameter can be passed in accordance With the admitted 
transmission rate. 

28. A method of admitting a call, comprising: 
[notifying] issuing a time series characteristic of a prede 

termined transmission rate from an information trans 
mission apparatus containing a storage medium storing 
real time data as a tra?ic parameter When a call is 
requested by said information transmission apparatus; 
and 

adding the tra?ic parameter [noti?ed] in each exchanger 
on a path to a tra?ic characteristic already admitted, to 
determine Whether or not said call is admitted in con 
sideration of a change of the addition result due to a 
difference of a traf?c start timing from said information 
transmission apparatus. 

29. A method of admitting a call, comprising: 
[notifying] issuing a time series characteristic of a prede 

termined transmission rate from an information trans 
mission apparatus containing a storage medium storing 
real time data as a tra?ic parameter When a call is 
requested by said information transmission apparatus; 
and 

adding the tra?ic parameter [noti?ed] in each exchanger 
on a path to a tra?ic characteristic already admitted, to 
determine Whether or not said call is admitted in con 
sideration of a transmission delay and a delay variation. 

30. An information transmission apparatus comprising: 
a holding section Which holds a time series characteristic 

of a transmission rate of variable-rate-encoding data 
every storage medium or every variable-encoding data 
stored in the storage medium; 

a notifying section Which once noti?es a netWork of the 
time series characteristic of the transmission rate, serv 
ing as a noti?cation tra?ic parameter, Which corre 
sponds to variable-rate-encoding data to be transmitted, 
for executing a traf?c control in accordance With a noti 
?cation tra?ic parameter from a calling side; 
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a transmission starting section Which starts a transmission 
upon reception of a noti?cation of connection setting 
from said network; and 

a time series characteristic generating section Which cal 
culates an average reading rate for every predetermined 
time interval based on a read characteristic of variable 
rate-encoding data read from said storage medium to 
generate a time series of the average reading rate as a 
time series characteristic. 

31. The apparatus according to claim 30, Wherein 
variable-rate-encoding data stored in said storage medium is 
motion picture data, and said time series characteristic gen 
erating section calculates an average reading rate for every 
one frame distance or more, and generates the time series of 
the average reading rate as the time series characteristic of 
said transmission rate. 

32. A traf?c controller comprising: 
a receiver section Which receives a noti?cation traf?c 

parameter from an information transmission apparatus 
for transmitting variable-rate-encoding data stored in a 
storage medium Wherein said information transmission 
apparatus is requesting to generate a neW traf?c; 

a bandWidth allocating section Which allocates a transmis 
sion bandWidth resource for a variable-rate transmis 
sion designated by a time series characteristic to said 
information transmission apparatus on the basis of the 
time series characteristic of a transmission rate noti?ed 
thereby; and 

an admission determining section Which executes a set 
ting of a path to said information transmission appara 
tus and a determination of a call admission in parallel 
and includes a shifting section con?gured to shift trans 
mission start time to be capable of admitting the call. 

33. An information transmission apparatus comprising: 
means for holding a time series characteristic represent 

ing a change ofa transmission rate corresponding to a 
transmission continuation timefor a storage medium or 
for a variable-rate-encoded data file stored in the stor 
age medium; 

meansfor once notifying, at a time ofcalling, a network of 
a notification tra?ic parameter corresponding to the 
time series characteristic so as to start a negotiation in 

accordance with the notification tra?ic parameter from 
a calling side; 

means for starting a transmission upon reception of a 
notification of connection setting from said network; 
and 

time series characteristic generating means for calculat 
ing an average reading rate for every predetermined 
time interval based on a read characteristic of 
variable-rate coding data read from said storage 
medium to generate a time series of the average read 
ing rate as a time series characteristic, 

wherein the transmission continuation time is a time span 
for transmission of all segments ofa given transmis 
sion. 

34. The data transmission apparatus according to claim 
33, wherein: 

said storage medium includes a recording medium storing 
a video source variable-rate encoded by MPEG2. 

35. The data transmission apparatus according to claim 
33, wherein said noti?1ing means comprises: 
means for preparing a variable rate transmission 

schedule, substantially corresponding to a variable 
rate characteristic ofsaid storage medium in aform of 
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a transmission schedule file containing a time series 
characteristic of a transmission rate change; and 

means for managing the transmission schedule file as a 
time series characteristic of a predetermined transmis 
sion rate. 

36. An information transmission apparatus according to 
claim 33, comprising: 
means for controlling an actual transmitted tra?ic to con 
form with the notification tra?ic parameter after start 
ing the transmission. 

37. A tra?ic controller comprising: 
means for receiving a notification tra?ic parameter from 

an information transmission apparatus for transmitting 
variable-rate-encoded data stored in a storage 
medium, the notification tra?ic parameter correspond 
ing to a time series characteristic representing a 
change of a transmission rate corresponding to a trans 
mission continuation time; and 

means for allocating a transmission bandwidth resource 
for a variable-rate transmission to said information 
transmission apparatus on the basis ofthe time series 
characteristic, 

means for executing a setting of a path to said information 
transmission apparatus and a determination of a call 
admission in parallel, 

wherein said means for executing includes means for 
shifting transmission start time to be capable ofadmit 
ting the call, and 

wherein the transmission continuation time is a time span 
for transmission of all segments ofa given transmis 
sion. 

38. The tra?ic controller according to claim 37, compris 
ing: 
means for adding the time series characteristic to a tra?ic 

characteristic already accepted. 
39. The tra?ic controller according to claim 37, compris 

ing: 
means for setting a path to said information transmission 

apparatus and, in parallel, determining a call admis 
sion. 

40. The tra?ic controller according to clam 37, compris 
ing: 
means for determining whether the tra?ic can be passed in 

accordance with an admitted transmission rate. 
4]. The tra?ic controller according to claim 37, compris 

ing: 
meansfor discarding noti?cation violation data in accor 

dance with a notified tra?ic characteristic. 
42. A method of managing bandwidth resources, compris 

ing: 
issuing a notification tra?ic parameter from an informa 

tion transmission apparatus containing a storage 
medium storing real time data, the notification tra?ic 
parameter corresponding to a time series characteristic 
representing a change of a transmission rate corre 
sponding to a transmission continuation time; and 

allocating a transmission bandwidth resource to the real 

time data based on the notification tra?ic parameter, 
wherein the transmission continuation time is a time span 
for transmission of all segments ofa given transmis 
sion. 

43. A method ofadmitting a call, comprising: 

issuing a tra?ic parameter from an information transmis 
sion apparatus containing a storage medium storing 
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real time data, the tra?ic parameter corresponding to a 
time series characteristic representing a change of a 
transmission rate corresponding to a transmission con 

tinuation time; and 
adding the tra?ic parameter to a tra?ic characteristic 

already admitted, 
wherein the step ofadding the tra?icparameter includes a 

step of determining whether or not said tra?ic is admit 
ted in consideration ofa change ofthe addition result 
due to a di?erence ofa tra?ic start timingfrom said 
information transmission apparatus, and 

wherein the transmission continuation time is a time span 
for transmission of all segments ofa given transmis 
sion. 

44. The method according to claim 43, comprising: 
modifying said tra?ic characteristic when said tra?ic is 

cut based on a cut tra?ic noti?cation parameter 
45. An information transmission apparatus comprising: 
a holding section configured to hold a time series charac 

teristic representing a change of a transmission rate 
corresponding to a transmission continuation timefor 
a storage medium or for a variable-rate-encoded data 
file stored in the storage medium; 

a noti?1ing section configured to once notif, at a time of 
calling, a network of a notification tra?ic parameter 
corresponding to the time series characteristic so as to 
start a negotiation in accordance with the notification 
tra?ic parameterfrom a calling side; and 

a transmission starting section configured to start a trans 
mission upon reception of a connection noti?cation set 
ting from said network; and 

a time series characteristic generating section which cal 
culates an average reading rate for every predeter 
mined time interval based on a read characteristic of 
variable-rate coding data read from said storage 
medium to generate a time series of the average read 
ing rate as a time series characteristic, 

wherein the transmission continuation time is a time span 
for transmission of all segments ofa given transmis 
sion. 

46. An information transmission apparatus according to 
claim 45, comprising: 

a control section configured to control an actual transmit 

ted tra?ic to conform with the notification tra?ic param 
eter 

47. The data transmission apparatus according to claim 
45, wherein: 

said storage medium includes a recording medium con?g 
ured to store a video source variable-rate-encoded by 
MPEG2. 

48. The data transmission apparatus according to claim 
45, wherein: 

said noti?ing section is configured to prepare a transmis 
sion schedule of a variable rate for realizing a 
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variable-rate characteristic of said storage medium as 
faithful aspossible in aform ofa transmission schedule 
file containing a time series of the transmission rate 
change, and is configured to manage the transmission 
schedule file as a time series characteristic of a prede 
termined transmission rate. 

49. A tra?ic controller comprising: 
a receiver section configured to receive a notification trafl 
?c parameter from an information transmission appa 
ratus configured to transmit variable-rate-encoded 
data stored in a storage medium, the notification tra?ic 
parameter corresponding to a time series characteristic 
representing a change of a transmission rate corre 
sponding to a transmission continuation time; 

a bandwidth allocating section configured to allocate a 
transmission bandwidth resource for a variable-rate 
transmission, designated by a variable rate transmis 
sion time series characteristic, to said information 
transmission apparatus on the basis of variable rate 
transmission of the time series characteristic; and 

an admission determining section which executes a set 

ting ofa path to said information transmission appara 
tus and a determination ofa call admission in parallel, 

wherein said admission determining section includes a 
shifting section configured to shift transmission start 
time to be capable ofadmitting a call, and 

wherein the transmission continuation time is a time span 
for transmission of all segments ofa given transmis 
sion. 

50. The tra?ic controller according to claim 49, compris 
ing: 

an admission determining section configured to add the 
time series characteristic of the transmission rate noti 
?ed by said information transmission apparatus to a 
tra?ic characteristic already accepted and to determine 
whether the tra?ic from said information transmission 
apparatus is admitted. 

5]. The tra?ic controller according to claim 50, compris 
ing: 

a second admission determining section configured to set 
apath to said information transmission apparatus and, 
in parallel, to determine a call admission. 

52. The tra?ic controller according to claim 49, compris 
ing: 

a determining section configured to determine whether 
the tra?ic can be passed in accordance with the admit 
ted transmission rate. 

53. The tra?ic controller according to claim 49, compris 
ing: 

apolicing section configured to discard noti?cation viola 
tion data in accordance with a noti?ed tra?ic charac 
teristic. 


