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VIDEO TRANSMISSION SYSTEM 

0001) This application is a continuation of 09/183,371, 
filed Oct. 30, 1998, now pending. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a video transmis 
Sion System, and in particular to a Video transmission System 
which transmits video data through a network. 
0004 AS recent communication is carried out in the form 
of multimedia, the transmission of multimedia information 
including dynamic video information has become more and 
more important. For the transmission of multimedia infor 
mation, a network is Suitable which has a high-Speed trans 
mission rate, a variable transmission rate function, and a 
multi-connection function. 

0005 Particularly in a video monitoring apparatus, a 
receiver is required with a function for receiving dynamic 
Videos of a plurality of cameras and to display them on one 
Screen Switched over one after another. 

0006 2. Description of the Related Art 
0007 FIG. 10 shows an arrangement (1) of a prior art 
Video transmission System, in which Video data generators 
1a-1n are connected to transmitters (CODEC) 2a-2n respec 
tively, which are connected to receivers (CODEC) 4a-4n 
through an ATM Switch 31 which forms an ATM network 3 
With Virtual channels VCIa-VCIn as fixed virtual connec 
tions, PVC's (Permanent Virtual Connections (Circuits)). 
The receivers 4a-4n are commonly connected to a Selector 
8, which is connected to a display unit 9. 
0008. In operation, the transmitters 2a-2n encode and 
cellulate Video data received from the Video data generators 
1a-1n respectively and Send the cellulated Video information 
to the receivers 4a-4n respectively through the virtual chan 
nels VCIa-VCIn. The receivers 4a-4n decellulate and 
decode the received video information and Send the decoded 
video data to the selector 8. The selector 8 selects one of the 
video data to be sent to the display unit 9, which displays the 
Video data. 

0009. This video transmission system is defective in that 
the introduction cost rises high because the same number of 
receivers as the transmitters are required. 
0010 FIG. 11 shows an arrangement (2) of the prior art 
Video transmission System, in which the same number of 
receivers as the transmitters are not required, and compared 
with the arrangement (1) shown in FIG. 10 where the 
receivers 4a-4n are provided, only one receiver 4 is provided 
and the Selector 8 is not provided to reduce cost. Also, 
between one of the transmitters 2a-2n and the receiver 4, 
virtual channels VCIa-VCIn as Switched virtual connections 
(SVC) corresponding to the transmitters 2a-2n are set up. 
0011. In operation, different from the arrangement (1), 
when the video information of the transmitter 2a is dis 
played on the display unit 9, the virtual channel VCIa is set 
up between the transmitter 2a and the receiver 4, and 
through the virtual channel VCIa the transmitter 2a sends the 
video information to the receiver 4. When the video infor 
mation of the transmitter 2b is displayed, the Virtual channel 
VCIb is newly set up between the transmitter 2b and the 
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receiver 4, and through the virtual channel VCIb the trans 
mitter 2b sends the video information to the receiver 4. 

0012 FIG. 12A specifically shows a system clock of the 
transmitters and the receiver in the arrangement (2) shown 
in FIG. 11. 

0013 The transmitters (CODEC) 2a-2n holds the system 
clock 21 respectively, and the receiver (CODEC) 4 holds a 
PLL circuit 51 which includes the system clock. 
0014. In operation, for example, when the transmitter 2a 
and the receiver 4 are mutually connected with the virtual 
channel VCIa, system clock standard information PCR 
(Program Clock Reference) which is included in the video 
data out of the transmitter 2a is Sent to the receiver 4 through 
the virtual channel VCIa. In the receiver 4, the PLL circuit 
51 leads in the frequency of the system clock (not shown) of 
its own with reference to the System clock Standard infor 
mation PCR So that the frequency may become the same as 
that of the system clock 21 of the transmitter 2a. 

0.015 FIG. 12B shows an example of the video data 
received by the receiver 4. 

0016. By the channel Switchover operation of the ATM 
Switch 31 the receiver 4 receives the system clock informa 
tion and the video data synchronized therewith from the 
transmitters 2a-2e in order. 

0017. Since the system clocks of the receiver 4 and 
transmitters 2a-2n are asynchronous with each other, the 
PLL circuit 51 in the receiver 4 has to execute a lead-in 
operation of the clock at the time when the Video data are 
Switched over. Normally, Since additional (average) pro 
ceSSes are executed for the lead-in operation more than 
Several tens of times for the measure of clock jitter, the 
lead-in time is elongated. 

0018. There are some defects in the video transmission 
System in the arrangement (2) as follows; 

0019) CD Since the Video data are not sent to the 
receiver while the ATM Switch 31 Switches over the 
connection (the virtual channel), phenomena Such as 
a temporary freeze or blackout in the worst case, of 
the display Video arise; 

0020 (2) Since more Switchover time is required 
when the Video data is sent through a plurality of 
ATM Switches, the above phenomena arise remark 
ably and So are not Suitable for the monitoring 
operation in a wide area; 

0021) (3) The lead-in time is So long that it takes 
long until the System clock becomes Stable. 

SUMMARY OF THE INVENTION 

0022. It is accordingly an object of the present invention 
to provide a Video transmission System comprising, trans 
mitters in which Video data from Video data generators is 
encoded, packetized and outputted, a network which trans 
mits the packetized Video data, a receiver in which the 
packetized Video data received through the network are 
de-packetized, decoded and outputted, and a display unit 
which displays the video data wherein at a Switchover of the 
Video data, a temporary freeze or blackout of a display 
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Screen is removed, the Switchover is executed at a high 
Speed, and a lead-in operation time for a System clock is 
Shortened. 

0023. In order to achieve the above-mentioned object in 
a Video transmission System according to the present inven 
tion, the network provides fixed virtual connections between 
the transmitters and the receiver, and the receiver includes a 
connection control portion for designating a desired one of 
the Virtual connections, and a header controller only extracts 
packets of the designated virtual connection. 
0024 FIG. 1 shows a schematic arrangement of a video 
transmission System according to the present invention, in 
which the Video data generators 1a-1 in which generate the 
Video data are connected respectively to the transmitters 
2a-2n, which are connected to the receiver 4 through Switch 
31 which forms the network3. It is assumed that between the 
transmitters 2a-2n and the receiver 4 fixed virtual connec 
tions PVCa, PVCb, ... PVCn are preliminarily set up. The 
receiver 4 includes the connection control portion and the 
header controller (both are not shown). 
0.025 The connection control portion designates the vir 
tual connection e.g. PVCa which includes the video data to 
be displayed from among the fixedly provided virtual con 
nections PVCa, PVCb, ..., PVCn. The header controller 
only extracts a packet VCIa of the virtual connection PVCa 
which is designated by the connection control portion and 
abandons other packets. 
0026. Namely, the video data of the video data generators 
1a-1n are multi-connected by the Switch 31 and are inputted 
commonly to the receiver 4. In the receiver 4, the header 
controller only Selects the Video data of the virtual connec 
tion designated by the connection control portion. 
0027. As a result, without the Switchover operation of the 
Switch 31 it becomes possible for the receiver 4 to display 
exclusively the Video of the Video data generator as desig 
nated, to avoid a temporary freeze or blackout of the display 
Screen due to the Switchover operation of the Switch, and to 
execute the Switchover at a high-Speed. 
0028. In the above-mentioned invention 1), the receiver 
may further comprise a connection information memory 
which has Stored the virtual connections to be read out in a 
predetermined order, and the connection control portion may 
read out the Virtual connection Stored in the connection 
information memory based on an externally designated 
connection signal and may designate the Virtual connection 
to the header controller. 

0029 FIG. 2 shows a schematic arrangement of the 
receiver 4 shown in FIG. 1. A physical interface 41 is 
connected to the network (not shown), and to the header 
controller 42, a de-packetizer 43 and a decoder 44 in 
cascade. The header controller 42, the de-packetizer 43 and 
the decoder 44 are commonly connected to a control unit 50. 
0030) The control unit 50 includes the connection control 
portion 45, which is connected to the connection informa 
tion memory 46, a control pattern information memory 47, 
a Switchover timer 48, an alarm monitoring timer 49, and an 
external interface (not shown). 
0031. In operation, the connection information memory 
46 has preliminarily Stored a plurality of Virtual connections 
in order. The external interface inputs an externally desig 
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nated connection Signal which designates the Virtual con 
nection by the number to the connection control portion 45. 
The connection control portion 45 reads out the virtual 
connection corresponding to the designated connection 
number from the connection information memory, and 
instructs the header controller 42 to only extract the packet 
of the virtual connection. The header controller 42 executes 
this instruction. 

0032. As a result, it becomes possible to designate the 
Video data of the Video data generator to be displayed 
directly from the outside. 
0033. In the above-mentioned invention, the connection 
control portion may read out the Virtual connection Stored in 
the connection information memory at every external input 
timing instead of the virtual connection which is designated 
by the externally designated connection Signal, and may 
designate it to the header controller. 
0034. This will be described referring to the schematic 
arrangement shown in FIG. 2. Instead of the above-men 
tioned externally designated connection Signal which des 
ignates the Virtual connection, the external interface inputs 
a timing Signal which designates the Start point of the 
operation to the connection control portion 45. With this 
input timing, the connection control portion 45 reads out the 
next virtual connection from the connection information 
memory 46, which is designated to the header controller 42. 
0035. As a result, it becomes possible to Switch over a 
display Signal which is displayed on the display unit in order 
according to the Switchover order of the virtual connection 
preliminarily Stored in the connection information memory 
at every timing which is designated from the outside. 

0036). In the above-mentioned invention, the receiver 
may include inside a Switchover timer which times a 
Switchover timing of the Virtual connection instead of the 
external input timing. 

0037 Namely, in FIG. 2 the switchover timer 48 outputs 
a Switchover timing Signal to the connection control portion 
45 at predetermined time intervals. The connection control 
portion 45 and the header controller 42 which have received 
the Switchover timing Signal execute hereafter the same 
operation as in the case where they receive the above 
mentioned external Switchover timing Signal. 
0038. As a result, it becomes possible to sequentially 
Switch Over the displayed Video data according to the 
Switchover order of the virtual connection preliminarily 
Stored in the connection information memory 46 at the 
predetermined time intervals automatically by the Switcho 
ver timer 48. 

0039. Also in order to achieve the above-mentioned 
object in an image transmission System according to the 
present invention, the network may provide a plurality of 
fixed virtual connections between the transmitters and the 
receiver, and the receiver may include a header controller 
which only extracts packets of a designated one of the Virtual 
connections, a connection information memory which has 
Stored the virtual connections to be read out in a predeter 
mined order, a fault detector which detects a fault of the 
designated virtual connection, an alarm monitoring timer 
which times a continuous time of the fault, and a connection 
control portion which reads out the next virtual connection 
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for detour from the memory when the fault continues longer 
than a predetermined time, and designates the virtual con 
nection for detour as the designated virtual connection to the 
header controller. Namely, between the transmitters and the 
receiver a plurality of e.g. fixed virtual connections (PVC1 
PVCn) are set up. 
0040. The connection information memory stores the 
virtual connections (PVC1-PVCn) in this order. Detecting a 
fault in the virtual connection which is designated at present, 
e.g. the virtual connection (PVC1), the fault detector makes 
the operation of the alarm monitoring timer Start. 

0041) When the fault of the virtual connection (PVC1) is 
timed by the alarm monitoring timer and the fault time 
continues longer than a predetermined time, the connection 
control portion reads out the next virtual connection (PVC2) 
for the detour from the connection information memory and 
designates this virtual connection (PVC2) to the header 
controller. The header controller only extracts packets of the 
virtual connection (PVC2). 
0042. As a result, by setting up a plurality of fixed virtual 
connections between the transmitters and the receiver, when 
the fault has occurred in the presently designated Virtual 
connection (PVC1), the receiver can autonomously switch 
over the present Virtual connection to the next one for the 
detour without routing again by the Switch. 

0043. In the above-mentioned invention, the fault detec 
tor may detect that a stream of the Video data is discontinu 
OUIS, 

0044 Namely, the fault detector may detect a disconti 
nuity of the stream of the video data as the fault of the 
present virtual connection. 

0.045. In order to achieve the above-mentioned object in 
a Video transmission System according to the present inven 
tion, the network may provide a single or a plurality of fixed 
Virtual connections between the transmitters and the 
receiver, and the receiver may include a header controller 
which only extracts packets of a designated one of the virtual 
connections, a control pattern information memory for Stor 
ing a control pattern, a connection information memory 
which has Stored the virtual connections to be read out in a 
predetermined order, a Switchover timer which times a 
Switchover timing of the Virtual connection, a fault detector 
which detects a fault of the designated virtual connection, an 
alarm monitoring timer which times a continuous time of the 
fault, and a connection control portion which designates, 
based on the control pattern, a single Selected virtual con 
nection to the header controller which corresponds to the 
Virtual connection designated from outside, the virtual con 
nection which is read out from the connection information 
memory in order at every external input timing or the 
Switchover timing, or the Virtual connection for detour 
which is read out from the connection information memory 
when the fault continues longer than a predetermined time. 

0.046 Namely, in the control pattern information memory 
47 shown in FIG. 2 a pattern information which designates 
the control pattern shown in the present inventions 1-6 is 
stored. The receiver 4 reads out the pattern information from 
the connection control portion 45, and executes one of the 
operations in the present inventions 1-6 based on the 
designated control pattern. 

May 29, 2003 

0047 As a result, it becomes possible to designate the 
control pattern of the receiver 4 with the pattern information 
of the control pattern information memory 47. It is to be 
noted that the pattern information Stored in the control 
pattern information memory 47 may be fixed or changed 
from the outside. 

0048. In the above-mentioned invention, each of the 
transmitters may include a transmitter's System clock gen 
erator, a transmitter's clock information counter which 
counts the System clock information based on a clock of the 
clock generator, and makes the packets include the System 
clock information, and the receiver may comprise a connec 
tion control portion which designates one of the Virtual 
connections at a predetermined Switchover timing, a header 
controller which only extracts packets of the designated 
Virtual connection, a clock information register which tem 
porarily Stores in order a System clock information value 
included in the extracted packets, a receiver's System clock 
generator, a receiver's clock information counter which 
loads the value of the clock information register at the 
Switchover timing and counts the receiver's clock of the 
clock generator, a Subtracter which Subtracts the values 
between the clock information register and the receiver's 
clock information counter, and a control circuit which 
controls a frequency of the receiver's System clock generator 
so that the subtracter value may become 0. 
0049 Namely, each transmitter makes the packets (the 
Video data) include the System clock information whose 
clock of the System clock generator of its own is counted by 
the clock information counter and transmits the information. 
In the receiver, the connection control portion designates 
one of the virtual connections at the predetermined Switcho 
ver timing. The header controller extracts the System clock 
information value, included in the packets of the designated 
Virtual connection, which the clock information register 
StOreS. 

0050. The receiver's clock information counter counts 
the clock of the receiver's clock generator. In the receiver's 
clock information counter, the value of the clock informa 
tion register is loaded at the Switchover timing. The Sub 
tracter Subtracts the values between the clock information 
register and the receiver's clock information counter, and the 
control circuit controls the frequency of the receiver's 
System clock generator So that the value of the Subtracter 
may become 0. 
0051. As a result, it becomes possible for the receiver to 
lead in the frequency of the System clock of its own to the 
frequency of the System clock of the transmitter which is 
connected to the presently designated Virtual connection at 
a high-Speed for the Synchronization. 
0052. In the above-mentioned invention, the system 
clock information may comprise a PCR clock Standard 
information prescribed by MPEG 2. 
0053 Namely, the video information may be transmitted 
with the encoding method prescribed by the MPEG 2, and 
the system clock information may comprise the PCR (the 
Program Clock Reference: the clock standard information) 
prescribed by the MPEG 2. 

0054. In the above-mentioned invention, the receiver 
may further include a Video display memory for Storing the 
Video data, and the connection control portion may stop 
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Writing the Video data in the Video display memory when the 
Virtual connection is designated and may freeze the present 
display. 

0.055 Namely, the connection control portion stops writ 
ing the Video information in the Video display memory at the 
timing of designating the virtual connection. 
0056. As a result, by freezing the display video with the 
previous video it becomes possible to prevent the display 
video from its disorder due to the discontinuity of the video 
elementary stream at the Switchover time of the virtual 
connection. 

0057. In the above-mentioned invention, the receiver 
may further include a Video decoder for decoding the 
de-packetized Video information to the Video data to be sent 
to the Video display memory and detects a Stream disconti 
nuity of the Video information to generate a warning Signal, 
and the connection control portion may mask the warning 
Signal for a predetermined time at the Switchover timing. 
0.058 Namely, the video decoder detects the stream dis 
continuity of the Video information and generates the alarm 
Signal. The connection control portion masks this alarm 
Signal to be neglected until a predetermined time passes 
from the Switchover timing of the virtual connection. 
0059. As a result, this masking operation enables a 
Stream discontinuity other than the alarm Signal to be 
indicated without generating the alarm Signal which shows 
the Stream discontinuity due to the virtual connection 
Switchover. 

0060. In the above-mentioned invention, the receiver 
may further comprise a blackout data generator which 
generates blackout data for blacking out the Screen of the 
display unit, a Selector which Selects the blackout data or the 
Video data from the Video decoder and outputs the Video data 
to the Video display memory, a timer which times a time 
until a receiving data notification Signal showing that a new 
Screen is completed is received out of the video decoder 
from the predetermined Switchover timing as a start point 
and outputs a time-out Signal when the time is longer than 
a predetermined time, and the connection control portion 
may instruct the Selector to Select the blackout data when the 
time-out signal is received and the Video display memory to 
release write Stop of the Video data. 
0061 The above-mentioned freezing operation is gener 
ally to hold the screen before the screen is Switched over to 
a new Screen, and is released when a single Screen of the 
Video Sent from a newly Switched transmitter is completed. 
However, when there is Something wrong with the new 
transmitter So that the new Screen is not completed, the State 
where the Screen is frozen continues. A monitoring perSon 
may not notice this abnormal State. 

0062) Therefore, in this invention, the timer counts the 
time until the reception data notification signal indicating 
that the new Screen is completed from the Switchover timing 
of the virtual connection as the Start point is received from 
the Video decoder and outputs the time-out Signal when the 
time is longer than the predetermined time. The connection 
control portion which has received this signal instructs the 
Selector to Select the blackout data for blacking out the 
display Screen and releases the write Stop of the Video data 
in the Video display memory to cancel the freezing. 
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0063 As a result, it becomes possible for the monitoring 
person to recognize the abnormality of the Video transmis 
Sion System. 

0064. In the above-mentioned invention, the receiver 
may further include a packet Separator, and a receiving 
buffer which is connected between the packet Separator and 
the video decoder and which temporarily stores the video 
information from the packet Separator, and the connection 
control portion may clear the receiving buffer at the prede 
termined Switchover timing. 

0065. In a stable communication state, the transmitter 
estimates the remainder of the receiving buffer of the 
receiver from the remainder of the video data stored in a 
transmitting buffer of its own, and controls a Video infor 
mation generation quantity So that an overflow or an under 
flow failure may not occur in both of the buffers. 
0066. However, when the receiver Switches over the 
transmitter with which the receiver communicates, the data 
remainder of the receiving buffer in the receiver which the 
new transmitter estimates does not always coincide with the 
actual remainder. As a result, when the receiving buffer 
overflows, it is necessary to throw away or clear all of the 
data. The time point where this overflow occurs cannot be 
forecast. On the other hand, when the receiving buffer 
underflows, it is enough to Stop reading out the data from the 
receiving buffer and to freeze the display video. 

0067. In this invention, the connection control portion 
compulsorily clears the receiving buffer at the Switchover 
timing of the Virtual connection. The receiving buffer Starts 
to store the video information of the new virtual connection 
Switched over from the state where there is little remainder 
in the buffer. As a result, the receiving buffer can avoid the 
overflow. 

0068. In the above-mentioned invention, the receiver 
may further include a Superimposing portion which Stores an 
identifier or position information of the transmitter corre 
sponding to the virtual connection and outputs the identifier 
or the position information corresponding to the Virtual 
connection designated by the connection control portion, 
and a multiplexer which Superimposes the outputs of the 
Superimposing portion and the Video display memory by an 
instruction of the connection control portion. 
0069. Namely, the receiver holds a corresponding table of 
the Virtual connection with respect to the place name where 
each transmitter is located or the identifier corresponding. 
Referring to this corresponding table, the Superimposing 
portion outputs the place name or the identifier of the 
transmitter connected to the present virtual connection the 
connection control portion designates. The multiplexer 
transferS the output of the Video display memory overlapped 
with the place name or the identifier. 

0070. As a result, the video or the place from which the 
Video has been Sent is displayed in the display unit. 

0071. In the above-mentioned invention, the virtual con 
nection may be designated by a virtual path identifier or a 
Virtual channel identifier included in the packet. 
0072 Namely, the externally designated connection sig 
nal or the Virtual connection which the connection informa 
tion memory stores may comprise a VPI (Virtual Path 
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Identifier) or a VCI (Virtual Channel Identifier) of the header 
included in the packet which the receiver receives. 
0073. In another aspect, the present invention may pro 
vide an apparatus in which packetized video data received 
through a network providing fixed virtual connections are 
de-packetized, decoded and outputted, comprising, a con 
nection control portion for designating a desired one of the 
Virtual connections, and a header controller which only 
extracts packets of the designated virtual connection. 
0.074. Furthermore, the present invention may also pro 
vide a video transmission method comprising the Steps of; 
encoding, packetizing, and transmitting video data, receiv 
ing, de-packetizing, and decoding the packetized Video data 
received through a network providing fixed virtual connec 
tions, designating a desired one of the virtual connections, 
and extracting only packets of the designated Virtual con 
nection. 

0075 Alternatively, a video transmission method may be 
provided comprising the Steps of, encoding, packetizing, and 
transmitting Video data, receiving, de-packetizing, and 
decoding the packetized Video data received through a 
network providing fixed virtual connections, extracting only 
packets of a designated one of in the Virtual connections, 
reading out the virtual connections Stored in a memory in a 
predetermined order, detecting a fault of the designated 
Virtual connection; timing a continuous time of the fault; 
reading out a next virtual connection for detour from the 
memory when the fault continues longer than a predeter 
mined time, and designating the Virtual connection for 
detour as the designated virtual connection for the extrac 
tion. 

0.076 Alternatively, a video transmission method may 
also be provided comprising the Steps of, encoding, pack 
etizing, and transmitting video data, receiving, de-packetiz 
ing, and decoding the packetized Video data received 
through a network providing fixed virtual connections, 
extracting only packets of a designated one of the Virtual 
connections, reading out the virtual connections Stored in a 
memory in a predetermined order; timing a Switchover 
timing of the virtual connection; detecting a fault of the 
designated virtual connection; timing a continuous time of 
the fault; and designating, based on a stored control pattern, 
a single Selected virtual connection for the extraction which 
corresponds to the virtual connection designated from out 
Side, the virtual connection which is read out from the 
memory in order at every external input timing or the 
Switchover timing, or the Virtual connection for detour 
which is read out from the memory when the fault continues 
longer than a predetermined time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.077 FIG. 1 is a block diagram showing an example of 
a virtual connection Set up in a video transmission System 
according to the present invention; 
0078 FIG. 2 is a block diagram showing a schematic 
arrangement of a receiver in a video transmission System 
according to the present invention; 
007.9 FIG. 3 is a block diagram showing an embodiment 
of a receiver used in the present invention; 
0080 FIGS. 4A and 4B are block diagrams showing an 
operation embodiment (1) of a Video transmission System 
according to the present invention; 
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0081 FIGS. 5A and 5B are block diagrams showing an 
operation embodiment (2) of a Video transmission System 
according to the present invention; 

0082 FIGS. 6A and 6B are block diagrams showing an 
operation embodiment (3) of a Video transmission System 
according to the present invention; 

0.083 FIGS. 7A and 7B are block diagrams showing an 
operation embodiment (4) of a Video transmission System 
according to the present invention; 

0084 FIGS. 8A and 8B are block diagrams showing an 
operation embodiment (5), particularly relating to a clock 
Synchronization in a Video transmission System according to 
the present invention; 

0085 FIG. 9 is a block diagram showing another 
embodiment of a receiver used in the present invention; 
0086 FIG. 10 is a block diagram showing an arrange 
ment (1) of a conventional video transmission System; 
0087 FIG. 11 is a block diagram showing an arrange 
ment (2) of a conventional Video transmission System; and 
0088 FIGS. 12A and 12B are block diagrams showing 
an arrangement of a Video transmission System which can be 
applied to the present invention and particularly relating to 
a System clock. 

0089. Throughout the figures, like reference numerals 
indicate similar or corresponding components. 

DESCRIPTION OF THE EMBODIMENTS 

0090 Hereinafter the embodiments of the present inven 
tion will be described referring to an ATM network and an 
ATM cell, respectively as examples of a network and a 
packet. However, the present invention is not limited to the 
illustrated embodiments, but variations and modifications 
may be made without departing from the Scope of the 
invention. 

0091 FIG. 3 shows an embodiment of the receiver used 
in the present invention and as an example illustrated as an 
ATM network and an ATM cell. In this embodiment, on the 
assumption that as shown in FIG. 1 the fixed virtual 
connections PVC are set up between the receiver 4 and the 
transmitters 2a-2n, all of the ATM cells VCIa-VCIn are 
inputted to the receiver 4 from the transmitters 2a-2n 
without any selection in the ATM Switch 31. 

0092. In this embodiment, the ATM physical interface 41, 
the decellulater 43 and the decoder 44 shown in the sche 
matic arrangement in FIG. 2 are not shown. The connection 
control portion 45 and the connection information memory 
46 are indicated as a VCI value control portion 45 and a 
channel information memory 46, respectively. The connec 
tion between the components is the same as the Schematic 
arrangement in FIG. 2. The channel information memory 46 
stores identifiers VCIa-VCIn which designate a virtual con 
nection in a designated order. A control pattern information 
memory 47 stores a control pattern value “C”, and a 
Switchover timer 48 and an alarm monitoring timer 49 store 
timer values “C.” and “B”, respectively. The control pattern 
“C” is assumed to be used for Switching over the virtual 
connections per a time set by the Switchover timer 48. 
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0093. The basic operation of the receiver 4 will be 
described as follows: 

0094) Reading out the pattern “C” from the memory 47 to 
acknowledge the control pattern, and Starting the time of the 
Switchover timer 48, the VCI value control portion 45 reads 
out the first VCI value="VCIa” from the memory 46 and 
writes this value in a VCI indicating memory 421. A header 
controller 42 selects only the VCIa cell equal to the “VCIa” 
whose virtual channel identifier VCI is designated from 
among the inputted VCIa cell -VCIn cell by the indicating 
memory 421, transmits it to the decellulater and abandons 
the other cells. 

0.095 The switchover timer 48 expires the time in “C. 
Seconds after the timer has started, designates a Switchover 
timing of the VCI value to the VCI value control portion 45 
at the time up after “C.” Seconds from the Start timing, and 
starts to time the next “C.” Seconds. The VCI value control 
portion 45 reads out the next VCI value="VCIb” from the 
memory 46 and writes this value in the indicating memory 
421. The header controller 42 selects and takes in only the 
cell whose virtual channel identifier VCI is the “VClb'. 

0096. Thereafter, the header controller 42 selects and 
outputs the VCI value cell (video data) stored in the memory 
46 every “C.” Seconds in order. When the header controller 
42 reads out a stopper from the memory 46, returning to the 
number 1 and reading out the “VCIa to repeat the same 
operation. 

0097 As a result, in the header controller 42 the video 
data (cell) is switched over and is taken every “C” seconds 
at a high-speed Switching time. 

0098 FIG. 4 shows an operation embodiment (1) of the 
Video transmission System of the present invention. In this 
embodiment, the operation is executed in which an external 
interface designates the number of the virtual channel and 
the Switchover timing (hereinafter referred to as a control 
pattern “A”). 
0099 FIG. 4A shows an arrangement of the video trans 
mission System of the present invention, which is the same 
as the arrangement of the Video transmission System shown 
in FIG. 1. 

0100 FIG. 4B shows an arrangement of the receiver 
(CODEC). Compared with the arrangement of the receiver 
shown in FIG. 2, it is different that a coder 23 which is used 
for the video transmission is added in FIG. 4B and is 
connected to a cellulater/decellulater 43 instead of the 
decellulater 43 in FIG. 2. 

0101. An output signal of a cellulater in the cellulater/ 
decellulater 43 is outputted through the header controller 42 
and the ATM physical interface 41, thereby forming a 
CODEC as a whole. Since the transmission operation of the 
CODEC has nothing to do with the present invention, the 
description will be omitted in the following. 
0102 On the assumption that in the control pattern infor 
mation memory 47 the control pattern “A” is preset, the 
operation of the video transmission system will be described 
referring to FIGS. 4A and 4B as follows: 

0103) CD The fixed virtual connections PCV (VCIa 
VCIn) are preliminarily set up respectively between 
the receiver 4 and the transmitters 2a-2n through the 
ATM Switch 31. 
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01.04] (2) In the channel information memory 46, the 
virtual channel identifiers VCIa, VCIb . . . VCIn as 
channel information are Set or Stored in the order of 
channel Switchover. 

01.05 (3) The Switchover timer 48 is assumed to be 
inoperative in this embodiment. 

01.06) (4) The VCI value control portion 45 reads out 
the control pattern “A” from the memory 47. 

01.07 (5) The control portion 45 recognizes that the 
control pattern "A' is—an externally designated 
Switchover-. The external interface designates a 
channel information Setting order, for example "2" 
corresponding to the camera 1b, to the control por 
tion 45. The control portion 45 reads out e.g. the 
channel information VCIb corresponding to “2” 
from the memory 46 and sets it in the header 
controller 42. 

0108) (6) The header controller 42 sends only the 
cell including the Same Virtual channel identifier as 
the set channel information VCIb to the cellulater/ 
decellulater 43. 

01.09) (7) The decellulater 43 sends the decellulated 
video information to the decoder 44, which outputs 
the video data after having decoded the video infor 
mation. Accordingly, the image of the camera 1b as 
an object is to be reproduced in the display unit (not 
shown). 

0110) The external interface instructs the number 
of the next designated channel to the VCI value 
control portion 45. Thereafter, the above operations 
(6)–(8) are repeated and the image of the video 
camera corresponding to the designated channel is 
Switched over to be displayed by the display unit. 

0111 Although in this embodiment the virtual channel 
number is designated from the external interface, it is also 
possible to designate the Virtual channel identifier itself and 
to designate the Virtual channel in the header controller 42 
directly without referring to the channel information 
memory 46. 

0112 FIG. 5 shows an embodiment (2) of the video 
transmission System according to the present invention, the 
arrangement of which is the same as that in FIG. 4. 
However, in this embodiment it is different that the external 
interface inputs the Video Switchover timing Signal and the 
receiver Switches over the video data selected with every 
timing signal (hereinafter referred to as a control pattern 
“B”). 
0113 Assuming that the pattern “B” is preset in the 
control pattern information memory 47, the operation of the 
Video transmission System will be described referring to 
FIG. 5 as follows: 

0114) It is to be noted that the operations (D, (2), and (3) 
described above are the same as those in FIG. 4. 

0115) (4) The VCI value control portion 45 reads out 
the control pattern “B” from the memory 47. 

0116 (5) The control function portion 45 recognizes 
that the control pattern “B” is an external timing 
Switchover-, and reads out the lead channel infor 
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mation VCIa as an initial state from the memory 46, 
and sets it in the header controller 42. 

0117) (6) The header controller 42 sends only the 
cell including the same Virtual channel identifier as 
the set channel information VCIa to the cellulater/ 
decellulater 43. 

0118 (7) The decellulater 43 sends the decellulated 
video information to the decoder 44, which outputs 
the video data after having decoded the video infor 
mation. The video of the camera 1a as an object will 
be reproduced in the display unit (not shown). 

0119) The external interface instructs the 
Switchover to the VCI value control portion 45. The 
control portion 45 reads out the next channel infor 
mation VCIb from the memory 46, and sets it in the 
header controller 42. Thereafter, the operations 
(6)–(8) are repeated and the camera video corre 
sponding to the designated channel is Switched over 
to be displayed by the display unit with respective 
Switchover instructions. 

0120 FIG. 6 shows an embodiment (3) of the video 
transmission System according to the present invention, the 
arrangement of which is the same as that in FIG. 5. 
However, in this embodiment it is different that the Switcho 
ver timer 48 outputs the Video Switchover timing Signal and 
the receiver 4 Switches over the video data with every timing 
Signal (hereinafter referred to as a control pattern “C”). 
0121 Assuming that the control pattern “C” is preset in 
the control pattern information memory 47, the operation of 
the video transmission system will be described referring to 
FIG. 6 as follows: 

0122) It is to be noted that the basic operation for this 
control pattern “C” is the same as that described in FIG. 3. 
0123. The operations CD and (2) above are the same as 
those in FIG. 5. 

0124 (3) In the Switchover timer 48 e.g. ten seconds 
are set as a display Switchover time. 

0125) (4) The VCI value control portion 45 reads out 
the control pattern “C” from the memory 47. 

0126) (5) The control portion 45 recognizes that the 
control pattern “C” is-a Sequential internal timing 
Switchover-. After the lead channel information 
VCIa is read out from the memory 46 as the initial 
State and is Set in the header controller 42, the 
Switchover timer 48 is started. 

O127) (6) The header controller 42 sends only the 
cell including the same Virtual channel identifier as 
the set channel information VCIa to the cellulater/ 
decellulater 43. 

0128 (7) The decellulater 43 sends the decellulated 
video information to the decoder 44, which decodes 
the Video information and outputs the Video data. 
The video of the camera 1a as an object will be 
reproduced in the display unit (not shown). 

0129 When the time is up, the Switchover timer 
48 gives the Switchover instruction to the VCI value 
control portion 45. The control portion 45 reads out 
the next channel information VClb from the memory 
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46, sets it in the header controller 42, and restarts the 
switchover timer 48. Thereafter, the operations 
(6)–(8) are repeated, and the camera video of the 
designated channel is Switched over to be displayed 
by the display unit every ten Seconds. 

0130 FIG. 7 shows an embodiment (4) of the video 
transmission System according to the present invention. In 
this embodiment the camera 1 which is a Video data gen 
erator as shown in FIG. 7A is connected to the transmitter 
(CODEC) 2, which is connected to the receiver (CODEC) 4 
through the ATM Switches 31, 32 with a plurality of routes, 
and the receiver 4 is connected to a monitor 9 which is the 
display unit. 
0131 FIG. 7B specifically shows the receiver in this 
embodiment (4), the basic arrangement of which is the same 
as the that in FIG. 4. However, it is different from FIG. 4 
in that the decoder 44 includes a fault detector (not shown) 
which detects a stream fault of the video and when the fault 
detector detects the fault the fault detecting Signal is Sent to 
the VCI value control portion 45. 
0.132. In this embodiment, when the fault detector outputs 
a fault detection signal the Switchover operation of the Video 
data is executed (hereinafter referred to as a control pattern 
“D). 
0.133 Assuming that the pattern “D” is preset in the 
control pattern information memory 47, the operation of this 
embodiment (4) will be described referring to FIG. 7 as 
follows: 

0134) CD Between the transmitter 2 and the receiver 
4 the virtual channels VCIa-VCIn which are a plu 
rality of fixed virtual connections PVC are set up 
through the ATM Switches 31, 32. 

0135) (2) The virtual channel VCIa as the normal 
connection and the virtual channels VCb, ..., VCIn 
as the detouring connection are respectively Set in 
the channel information memory 46. 

0136 (3) While the Switchover timer 48 is assumed 
to be inoperative, the alarm monitoring timer 49 is 
Set to have the time of e.g. 30 Seconds. 

0137) (4) The VCI value control portion 45 reads out 
the control pattern “D” from the memory 47. 

0138) (5) The control portion 45 recognizes that the 
control pattern “D' is-an alarm Switchover-. The 
lead channel information VCIa is read out from the 
memory 46 as the initial State and is Set in the header 
controller 42. Moreover, the alarm monitoring timer 
49 is started. 

0139) (6) The header controller 42 sends only the 
cell including the Same Virtual channel identifier as 
the set channel information VCIa to the cellulater/ 
decellulater 43. 

0140 (7) The decellulater 43 sends the decellulated 
video information to the decoder 44, which decodes 
the video information and then outputs the video 
data. The video of the camera1a as an object will be 
reproduced in the display unit (not shown). When a 
CODEC alarm is normally released, the alarm moni 
toring timer 49 is reset. 
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0141) When a network fault has occurred, the 
decoder 44 detects the fault and sends the fault 
detecting signal to the VCI value control portion 45. 
The control portion 45 starts the alarm monitoring 
timer 49. 

0142) (9) When the time of the timer 49 is up 
without the fault being restored, the control portion 
45 reads out the next detouring channel information 
VCIb from the memory 46, sets the value in the 
header controller 42, and Starts the alarm monitoring 
timer 49. Thereafter, the operations (6)–(9) are 
repeated. After the detouring channel information 
has reached the last VCIn, it returns to the lead 
channel information VCIa. As a result, when the 
network fault occurs, it becomes possible for the 
receiver 4 to Switch over autonomously by Selecting 
the detouring connection which is preset. 

0143. When the transmitters and the receiver are mutu 
ally connected with the Virtual connection, it is also possible 
to connect each of the transmitters and the receiver with a 
plurality of Virtual connections for the preparation of the 
detouring virtual connection. When Such a virtual connec 
tion is set up, the connection (channel) information memory 
has only to store the connection (channel) information by 
two dimensions in the (transmitter switchover) direction of 
Screen Switchover connection (channel) information and in 
the direction of detouring Switchover connection (channel) 
information. 

014.4 FIG. 8 shows an embodiment (5) of the video 
transmission System according to the present invention. This 
embodiment particularly shows an operation example of 
Synchronizing the System clocks of the receiver and the 
transmitters. FIG. 8A shows an arrangement of the trans 
mission System, in which the transmitters 2a and 2b are 
connected to the receiver 4. 

0145 The transmitters 2a and 2b include the system 
clock 21 of e.g. 27 MHz and a transmitter's PCR counter 22 
which is a clock information counter connected to the 
System clock 21 and the receiver 4. 
0146 The receiver 4 comprises the header controller 42 
which is a Switch connected to the transmitter's PCR counter 
22 in the transmitters 2a, 2b, the VCI value control portion 
45, a PCR register 54 which is a clock information register 
connected to the controller 42, a PCR counter 53 which is a 
receiver's clock information counter connected to the reg 
ister 54 and the control function portion 45, a subtracter 55 
which is connected to the PCR counter 53 and the PCR 
register 54, an integrator 56 which is connected to the 
subtracter 55, and a system clock 52 which is connected to 
the integrator 56 and the PCR counter 53. 
0147 FIG. 8B shows a basic operation example of this 
embodiment. Thereafter, the operation will be described 
referring to FIG. 8 as follows: 
0148. The PCR counter 22 in the transmitters 2a and 2b 
counts the System clockS 21 of its own and transmits the 
count values Sa and Sb to the receiver 4 respectively 
together with the video information. 
0149. In the receiver 4, the VCI value control portion 45 
instructs the header controller 42 to Switch over to e.g. the 
video of the transmitter 2a based on the VCI change 
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instruction from the external interface (not shown). The 
header controller 42 executes the Switchover of the video, 
Selects the count value “Sa' sent from the transmitter 2a and 
sends it to the PCR register 54 (at step S100 in FIG. 8). The 
PCR register 54 temporarily stores this value “Sa'. 
0150. The VCI value control portion 45 sends loading 
instructions for reading in the value “Sa” of the PCR register 
54 to the PCR counter 53 according to the Switch timing. 
After being loaded with the value “Sa” (at step S101), the 
PCR counter 53 executes the count of the system clock 52. 
On the other hand, the PCR register 54 sequentially stores 
the count value “S” sent from the PCR counter 22 of the 
transmitter 2a. Namely, the PCR register 54 will synchro 
nously indicate the value of the PCR counter 22 in the 
transmitter 2a. 

0151. The subtracter 55 calculates the difference between 
the value “S” of the PCR register 54 and the value “R” of the 
PCR counter 53, which is given to an integrator 56. The 
integrator 56 gives the phase difference information of 
smoothed “S” and “R” to the system clock 52. The controller 
of the system clock 52 (not shown) controls the frequency of 
the system clock 52 so that the phase difference may become 
“0” (at step S102). 
0152. As a result, it is possible for the receiver 4 to lead 
in the frequency of the system clock 52 of its own to 
Synchronize the frequency of the System clock 21 of its own 
with the frequency of the system clock 21 of the transmitter 
connected to the presently designated Virtual connection at 
a high-speed (PLL operation). 
0153 FIG. 9 shows another embodiment of the receiver 
used in the present invention. The ATM physical interface 
41, a cell separator 57, the receiving buffer 58, a DMUX 
portion 59, a video decoder 44, a selector 62, the video 
display memory 63, a MUX portion 65, and a D/A converter 
66 are connected in cascade in this order. In addition, 
blackout data 61 are inputted to the selector 62, and the 
output of a Superimposing portion 64 is inputted to the MUX 
portion 65. 
0154) The VCI value control portion 45 provides a VCI 
Switch Signal 71, a reset Signal 72, post-reset restart instruc 
tions 73, Selecting instructions 75, freezing Start/release 
instructions 76, a VCI value notification 77 and MUX 
instructions 78 for the cell separator 57, the receiving buffer 
58, the video decoder 44, the selector 62, the video display 
memory 63, the Superimposing portion 64, and the MUX 
portion 65, respectively. 
O155 In addition, the control function portion 45 is 
connected to a monitoring timer 67, and inputs VCI switcho 
ver instructions 70 from the outside. The video decoder 44 
provides a warning notification 79 and the receiving data 
notification 74 to the warning controller 68 and the VCI 
value control portion 45, respectively. 
0156. In operation, the VCI value control portion 45 
receives the VCI Switchover instructions 70, transmits the 
VCI Switchover signal 71 to the cell separator 57, and 
compulsorily clears the receive buffer 58 with the reset 
signal 72. After having reset the receiving buffer 58, the 
control function portion 45 restarts the video decoder 44 
with the restart instructions 73. 

O157 The cell separator 57 separates and extracts only 
cells of the designated VCI from among the cells inputted 



US 2003/0101.461 A1 

from the ATM physical interface 41, which are sent to the 
receiving buffer 58. The receiving buffer 58 sends the video 
information as temporarily stored to the DMUX portion 59, 
which Separates data information and Voice information 
included in the video information and sends only the video 
information to the video decoder 44. The video decoder 44 
decodes the Video information. 

0158 As a result, the receiving buffer 58 starts to store 
the video information from the state where there is no 
remainder of the buffer upon the VCI switchover connec 
tion, thereby preventing the overflow of the buffer. 
0159) Normally, the control function portion 45 sends the 
selecting instructions 75 to the selector 62 so that the output 
of the video decoder 44 may be inputted to the video display 
memory 63. At the timing of the VCI Switchover instructions 
70 inputted, the control function portion 45 sends the 
freezing start/release instructions 76 which indicate “freez 
ing start” and warning mask instructions 80 to the video 
display memory 63 and the warning controller 68, respec 
tively. In response, the Video display memory 63 Stops the 
reading of the video data from the video decoder 44. 
0160 The control function portion 45 receives from the 
video decoder 44 the receiving data notification 74 indicat 
ing that a single new Screen has been completed, and sends 
the freezing Start/release instructions 76 which indicates 
“freezing release” to the video display memory 63. The 
Video display memory 63 Starts the reading of the Video data. 
The video decoder 44 detects a discontinuity of the stream 
which occurs upon the video Switchover and sends the 
warning notification 79 to the warning controller 68. Having 
already received the warning mask instruction 80 as men 
tioned above, the warning controller 68 neglects the warning 
notification 79. 

0.161. As a result, it becomes possible to remove the 
disorder of the Screen which occurs upon the Video Switcho 
ver by freezing the display Screen of the display unit and to 
mask the warning notification 79 which occurs upon the 
video Switchover. 

0162 Receiving the VCI Switchover instructions 70, the 
control portion 45 sets e.g. 1 Second for the Setting time in 
the monitoring timer 67 to be started. After one second from 
the time expiration, until the control portion 45 receives the 
receiving notification 74 indicating that the new Screen has 
been completed, the control portion 45 sends the Selecting 
instructions 75 indicating the selection of the blackout data 
to the selector 62. The selector 62 selects the blackout data 
61 and gives it to the video display memory 63. The video 
display memory 63 reads in the blackout data 61 to make a 
blackout display State. 
0163 As a result, the screen of the display unit freezed 
upon the Screen Switchover is released from the freezed State 
and is blacked out unless the new Screen is completed for 
one Second or more after the Switchover. Accordingly, the 
monitoring person can easily notice the abnormality of the 
next transmission Screen. 

0164. Moreover, the VCI value control portion 45 notifies 
the present VCI value to the Superimposing portion 64 with 
the VCI value notification 77 and sends the MUX instruc 
tions 78 to the MUX portion 65. The Superimposing portion 
64 reads out and outputs a place name from an internal 
corresponding table of place name-VCI value from the 
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notified VCI value. The MUX portion 65 overlaps the place 
name and the output of the video display memory 63 and 
outputs them to the D/A converter 66. This output signal is 
D/A-converted by the D/A converter 66. 
0.165. As a result, it becomes possible to display on the 
Video display Screen the place name from which the Video 
data are Sent in the Superimposed form. 
0166 As described above, a video transmission system 
according to the present invention is arranged Such that a 
network Sets up fixed virtual connections between transmit 
ters and a receiver; in the receiver, a connection control 
portion designates a desired one of the virtual connections, 
and a header controller only extracts cells of the designated 
Virtual connection. Therefore, it becomes possible to remove 
a temporary freeze or a blackout of the display Screen which 
occurs upon the Switchover time of Video data and in turn to 
Switch over Video data at a high-Speed. 
0.167 Also, the video transmission system according to 
the present invention can be arranged Such that the network 
connects transmitters and a receiver with a plurality of fixed 
Virtual connections, in the receiver, a connection informa 
tion memory Stores the Virtual connections So as to be read 
out in a predetermined order, when a fault of the Virtual 
connection is detected a connection control portion reads out 
the next virtual connection for detour from the connection 
information memory and designates it to the header con 
troller, and a header controller only extracts cells of the 
designated virtual connection. Therefore, it becomes pos 
Sible to autonomously Switch over a working connection 
where the fault has occurred to the detouring connection. 
0168 Moreover, in the receiver, a clock information 
register temporarily Stores a System clock information value 
in order included in the extracted cells, and a clock infor 
mation counter loads the value of the clock information 
register upon the Video Switchover timing and counts the 
clock in the clock generator and the frequency of the System 
clock generator is controlled So that the values of both the 
clock information register and the receiver's clock informa 
tion counter may become equal. Accordingly, it becomes 
possible to reduce the time required to lead in the System 
clock. 

What we claim is: 
1. A video transmission System comprising: 
transmitters in which video data from a plurality of video 

data generators are encoded, packetized and outputted; 
a network which transmits the packetized Video data; 
a receiver in which the packetized Video data received 

through the network is de-packetized, decoded and 
outputted; and 

a display unit which displays the Video data, wherein 
the network providing fixed virtual connections 

between the transmitters and the receiver, and 
the receiver including; 

a connection control portion for designating a 
desired one of the virtual connections, and 

a header controller which only extracts packets of 
the designated virtual connection. 
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2. A video transmission System as claimed in claim 1 
wherein the receiver further includes a connection informa 
tion memory which has stored the Virtual connections to be 
read out in a predetermined order, and 

the connection control portion reads out the virtual con 
nection Stored in the connection information memory 
based on an externally designated connection Signal, 
and designates the Virtual connection to the header 
controller. 

3. A video transmission System as claimed in claim 1 
wherein the receiver further includes a connection informa 
tion memory which has stored the Virtual connections to be 
read out in a predetermined order, and 

the connection control portion reads out the virtual con 
nection Stored in the connection information memory at 
every external input timing, and designates the virtual 
connection to the header controller. 

4. A video transmission System as claimed in claim 1 
wherein the virtual connection is designated by a virtual path 
identifier or a virtual channel identifier which is included in 
the packet. 
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5. An apparatus in which packetized video data received 
through a network providing fixed virtual connections are 
de-packetized, decoded and outputted, comprising: 

a connection control portion for designating a desired one 
of the virtual connections, and 

a header controller which only extracts packets of the 
designated virtual connection. 

6. A video transmission method comprising the Steps of: 

encoding, packetizing, and transmitting Video data; 

receiving, de-packetizing, and decoding the packetized 
Video data received through a network providing fixed 
Virtual connections, 

designating a desired one of the virtual connections, and 
extracting only packets of the designated virtual connec 

tion. 


