
;e3e6T $l11 October 2002 1 TITLE OF THE INVENTION  *166166* "Picture
Transmission System" BACKGROUND OF THE INVENTION [Field of the Invention]
The present invention relates to a picture transmission system based upon a
frequency multiplex technique or a time division multiplex technique,
applicable to on-demand video systems, monitoring camera systems, and
others, which transmission system is capable of effective allocation of
transmission resources and of switching operation producing less disorder
or disturbance of pictures. [Description of the Prior Art] Recently) a
transmission system for multiplexing video information or audio information
to transmit them through a transmission medium has been adopted in fields
such as cable television systems and monitoring camera systems which need
to transmit a plurality of video information. A description will be made
hereinbelow of a prior picture transmission system. As . exemplified by
Japanese Unexamined Patent Publication No. 5-7330, there has been known a
transmission system using a transmission medium allowing the multiplexing
of a plurality of video information. Although in this publication a picture
transmission system is constructed as a monitor camera system, since even
in a picture transmission system of a cable television the picture
inputting means (cameras) can be considered to be centered at a    -2 11
October 2002 head end portion without scattered, in addition to the TV
camera a video player or the like can also be taken as the picture
inputting means. Accordingly, the cable television system can be regarded
as being a prior art. 5 Fig. 30 shows an arrangement of a prior
transmission system. This prior transmission system is composed of picture
inputting means (cameras) 3201-1 to 3201-n, a transmission medium 3202 for
multiplexing and transmitting video information inputted through the
picture inputting means) picture output means 10 (monitors) 3203-1 to
3203-m for displaying the transmitted video information, branching means
3204 fitted in the transmission medium 3202 to join and distribute the
multiplexed information, picture fixed transmission units 320S-1 to 320S-n
for fixedly outputting the video information from the picture inputting
means 



15 to specific channels of the transmission medium 3202, and picture
receiving units 3206-1 to 3206-m for selecting the  video information in
the specific channels from the video information in a plurality of channels
in the transmission medium 3202 to output them to the picture outputting
means 3203-1 to 3203-m. 2 0 A description will be taken hereinbelow of an
operation of the picture transmission system thus constructed. The picture
fixed transmission units 320S-1 to 320S-n modulate the video information,
piked up by the respective picture inputting means (cameras) 3201-1 to
3201-n, with different fixed channel resources 2 5 on the transmission
medium 3202) with the modulated video   -3 11 October 2002 5 to information
signals being introduced through the branching means 3204 into the
transmission medium 3202. On the other hand, in the reception side the
branching means 3204 distribute the video information signals on the
transmission medium 3202, while the picture receiving units 3206-1 to
3206-m demodulate the video information signals through the use of the
channel resources designated, so that the picture outputting means
(monitors) 3203-1 to 3203-m display the demodulated video information. The
picture picked up by the a given picture inputting means (camera) can
appear on the picture outputting means (monitors) in such a manner that the
operator changes the demodulation channels of the picture receiving units
3206-1 to 3206-m. However, the prior picture transmission system creates
the 15 20 25 following problems. First, since the channel resources for the
video information fed from the picture inputting (camera, video player)
side are in a fixed condition, the number of picture inputting means to be
installed is not be allowed to exceed the number of transmission medium
channel resources. In addition, in practice the restriction to the channel
resources usable occurs due to the significance and installed place of each
of the picture inputting means (cameras), and the conventional arrangement
involves this restriction in determining a different channel resource at
every picture sending unit. Further) a special managing unit is necessary
for the dynamic allocation of channel resources, and the trouble of the
managing unit causes the difficulty of switching pictures. Still  



-4 11 October 2002 further, since difficulty is encountered to
simultaneously carry out the picture switching operations in such a manner
that a plurality of picture receiving units and a plurality of picture
sending units are in the synchronized relation to each other) the picture
temporarily falls S into disorder at the picture switching. Moreover, since
the stability of a reception circuit in the picture receiving unit takes
time in switching the channel resources for the picture reception, the
disorder of the picture temporarily occurs. Further, when the picture
receiving unit or the picture 10 sending unit transmits a control signal to
all the picture receiving units or picture sending units) the
retransmission requests issued from the picture reception units or the
picture sending units failing to receive the control signal gather to
deteriorate the performance of the transmission medium. Still further) in
the case of 15 automatically performing the operations such as picture
switching according to a given procedure, a special managing unit is
required to manage that procedure) besides the switching processing and the
transmission time go on increasing due to the use of the managing unit,
which makes it difficult to gain a sufficient performance. 2 0 Furthermore,
in the case of automatically executing the operation such as the picture
switching with no use of the managing unit) difficulty is experienced to
control its own automatic execution such as temporary stop and reexecution.
In addition, in the case of automatically implementing the operation such
as the picture 2 5 switching with no use of the managing unit, since the
scattered   -5 11 October 2002 picture receiving units or picture sending
units carry out the automatic execution, it is difficult to grasp the state
of the execution. Further, in the case of the automatic execution of the
operation such as the picture switching, there is a need to send switching
requests, 5 different in contents from each other, through the transmission
medium to a plurality of picture receiving units or picture sending units,
and therefore the actual switching operations therebetween can not
concurrently take place, so that the picture switching in the plurality of
picture receiving units take place in time-shifted states 10 and becomes
unnatural. Still further, in the case of the prior 



system, difficulty is encountered to transmit, through the transmission
medium, control signals issued from control equipment (a camera, a video
player, a different system or the like which outputs an message). Besides,
because the picture receiving units or 15 the picture sending units, which
independently operate in parallel to each other, conduct various processes,
it is difficult to capture the situation of the occurrence of errors.
SUMMARY OF THE INVENTION It is therefore an object of the present invention
to provide a 2 0 picture transmission system which is capable of
eliminating the above-mentioned drawbacks of the prior system. That is) a
picture transmission system according to the present invention creates the
following advantages.   -6 ' 11 October 2002 1 ) The number of picture
inputting means (cameras, video players) to be installed can exceed the
number of channel resources of the transmission medium; 2) Taking into
consideration the restriction to the channel resources 5 for the
utilization) the channel allocation is possible at every picture input
means; 3) The dynamic allocation of the channel resources is possible with
a simple arrangement without the use of a special managing unit; 4) The
managing unit does not require the preparation of its own 10 backup system;
5) A plurality of picture receiving units or picture sending units are
synchronized with each other to switch the pictures without disorder; 6)
The picture receiving unit uses two or more tuners to switch the 15
pictures without disorder; 7) The picture receiving unit or the picture
sending unit can transmit a control signal without greatly lowering the
efficiency in 



the transmission medium; 8) The operations such as picture switching in the
scattered picture 2 0 receiving units or picture sending units are possible
with no use of a managing unit; 9) The automatically executing operations
such as picture switching are easily controllable in the dispersed picture
receiving units or picture sending units;    11 October 2002 10) It is
easily possible to gasp the state of the automatically executing operations
such as picture switching in the dispersed picture receiving units or the
picture sending units; 11 ) In the case of automatically executing
operations such as 5 picture switching) the simultaneous switching of the
picture in a plurality of picture receiving units is possible in such a
manner that the switching operations are concurrently conducted between a
plurality of picture receiving units or picture sending units, thus
providing a natural switching of pictures; 10 12) It is easily possible to
transmit a control signal from control equipment through a transmission
medium; and 13) When a picture receiving unit) a picture sending unit or a
control signal transmission unit conducts error processing, the situation
of the executing state is readily graspable. 15 In accordance with an
aspect of the present invention, a picture transmission system comprises a
picture sending unit for selecting a specified channel of a transmission
medium to output video information from picture inputting means and further
for performing the input and output of a control signal, a picture 2 0
receiving unit for selecting a specified channel from a plurality of
channels multiplexed in the transmission medium to output video information
from the specified channel to picture outputting means and further for
carrying out the input and output of a control signal, a control signal
transmission unit for performing the input and 



2 5 output of a control signal) picture connection requesting means for
_g_ 11 October 2002 making a request for picture display switching of a
picture of a specified picture inputting means to a specified picture
output means, and a picture connection managing unit for managing a picture
connection state and a channel resource of the transmission 5 medium and
for accepting a connection request from the picture connection requesting
means to control the picture connection state, with the picture connection
managing unit being equipped with a plurality of picture sending state
storage means for storing or retaining channel information on the
respective picture inputting 10 means in a stacked structure) a plurality
of picture receiving state storage means for storing identification
information on the picture inputting means from which each of the picture
outputting means is in a picture receiving condition, and resource
allocation means for assigning channel resources necessary for picture
connection. 15 Furthermore, the picture connection managing unit is
provided with a plurality of picture sending state storage means for
storing channel information on the respective picture inputting means which
are on output and the number of picture outputting means which are in
picture connection, a plurality of picture receiving state 2 0 storage
means for storing identification information on the picture inputting means
from which each of the picture outputting means is on picture reception,
vacant channel information storage means for storing a channel resource
which is not in use, channel resource goodness-of-fit calculation means for
calculating the goodness of fit 2 5 between the picture inputting means and
the channel resource, and   -9 11 October 2002 resource allocation means
for assigning a channel resource necessary for picture connection. 



According to this invention providing such an arrangement, 5 with a
centralized control of the channel resources of the transmission medium
under the picture connection managing unit, the dynamic allocation of the
channel resources is made so that the picture inputting means (a camera, a
video player or the like) and the picture outputting means (a monitor, a
television or the like) are allowed to accomplish the picture connection
through the use of the 10 allocated channel resources. Further, the picture
sending state 15 20 storage means corresponding to each of the picture
inputting means virtually has channel resources whose number is equal to
the number of picture outputting means to which that picture inputting
means is on picture connection, and when the picture outputting means
switches its connection to different picture inputting means, the picture
sending state storage means hands over the channel resources thereof to the
picture inputting means being a target for switching, so that arbitrary
picture connection is possible with the channel resources whose number
equals the number of picture outputting means. Whereupon) the number of
picture inputting means to be installed can be increased to exceed the
number of channel resources of the transmission medium. Still further, by
the manner in which the channels which are in no use are retained in the
lump in the vacant channel information storage means and the 2 5 goodness
of fit between the vacant channel and the picture   -10 11 October 2002
inputting means is calculated at the channel allocation) at the picture
switching the channel allocation is possible taking into consideration the
restriction of the used channel resources. Furthermore) in accordance with
another aspect of the present 5 invention, a picture transmission system is
composed of a picture sending unit for selecting a specified channel of the
transmission medium to output video information from the picture inputting
means and further for performing the input and output of a control signal,
a picture receiving unit for selecting video information of a 10 specified
channel of a plurality of channels multiplexed in the transmission medium
to output it to the picture outputting means and further for carrying out
the input and output of a control signal, a control signal transmission
unit for performing the input and output of a control signal, and picture
connection requesting means 



1 5 for making Q a request for picture display switching of a picture from
specified picture inputting means to specified picture outputting means)
with the picture sending unit, the picture receiving unit and the control
signal transmission unit being equipped with simultaneous transfer means
for simultaneously transferring the 2 0 same control signal to all the
picture sending unit, the picture receiving unit and the control signal
transmission unit or a group of a portion thereof. In addition, a picture
sending unit is provided with one picture sending state storage means for
storing channel information 2 S on the picture inputting means in a stacked
structure and sending   -11 11 October 2002 channel resource delivering and
receiving means for accepting and delivering channel resources from and to
a different picture sending unit or picture receiving unit for picture
connection, with the picture receiving unit being provided with one picture
receiving state 5 storage means for storing identification information on
the picture inputting meansfrom which thepictureoutputting means is
onpicture receptionand receptionchannelresource delivering andreceiving
meansfor giving andreceivingchannel resources to andfrom a differentpicture
sendingunit forthe picture connection.10 Furthermore, each of a picture
sending unit and a picture  receiving unit is provided with execution
command storage means for storing one or more execution commands such as
the start of picture delivery using a specified channel resource and the
start of picture reception, stored command execution means for 15
implementing a command operation stored in the execution command storage
means and execution command reception means for receiving an execution
command from a different picture sending unit) a different picture
receiving unit or a different control signal transmission unit to store it
in the execution command 2 0 storage means and further for receiving
instructions for command execution from a different picture sending unit, a
different picture receiving unit or a different control signal transmission
unit to issue a request to the stored command execution means to conduct
the command operation stored in the execution command storage 25 means.
-12 



11 October 2002 Still further, a picture receiving unit is composed of two
or more picture signal demodulation means for selecting and demodulating a
picture signal of video information multiplexed in the transmission medium
in a set demodulation channel to output 5 the demodulated picture signal,
picture output switching means for selecting and outputting one of a
plurality of picture signals outputted from the picture signal demodulation
means, demodulation channel setting means for setting a demodulation
channel for each of the picture signal demodulation means, and 10 control
signal reception means for receiving a control signal transmitted through
the transmission medium and for accepting a picture switching request. With
the distributed management of the channel resources of the transmission
medium by a plurality of picture sending units or 15 picture receiving
units, the dynamic allocation of the channel resources takes place) and the
picture inputting means (cameras, video players or the like) and the
picture outputting means (monitors) TVs or the like) can accomplish the
picture connections through the use of the allocated channel resources. The
picture 2 0 sending state storage means corresponding to each of the
picture inputting means virtually retains the channel resources whose
number equals the number of picture outputting means to which that picture
inputting means is in connecting relation, and when the picture outputting
means switches its connection to a different 2 5 picture inputting means)
the picture sending state storage means   -13 11 October 2002 hands over
the channel resources thereof to the picture inputting means being the
target for switching, so that arbitrary picture connections becomes
possible with the channel resources which coincides in number with the
picture outputting means. Therefore, 5 the number of picture inputting
means to be installed is allowed to exceed the number of channel resources
of the transmission medium. Through the use of simultaneous transfer means
which can concurrently achieve the transmission to a plurality of picture
sending units, a plurality of picture receiving units and a plurality of 10
control signal transmission units and execution command storage means which
stores execution commands such as picture switching in advance, a plurality
of picture receiving units or picture sending units can be synchronized
with each other to implement the picture switching operations, with the
result that the switching becomes 15 possible without the disorder of the
pictures. Furthermore, a picture sending units and a picture receiving
units are equipped with a plurality of picture sending state storage means
for storing the channel information on each of the picture inputting means
in a stacked structure) a plurality of picture 2 0 receiving state storage
means for storing the identification 



information on the picture inputting means from which the picture
outputting means are on the picture reception) and resource allocation
means for assigning channel resources necessary for the picture connection.
With the dynamic management of the channel 2 5 resources by a plurality of
picture sending units and a plurality of   -14 11 October 2002 picture
receiving units) the dynamic allocation of the channel resources becomes
possible with a simple arrangement without the use of a special managing
unit. Still further, each of a picture sending unit and a picture 5
receiving unit is provided with a plurality of picture sending state
storage means for storing the channel information on the respective picture
inputting means which is currently in the outputted state and the number of
picture outputting means which are on the picture connection, a plurality
of picture receiving state storage 10 means for storing the identification
information on the picture inputting means to which each of the picture
outputting means is in picture receiving relation, vacant channel
information storage means for storing the channel resources which are not
put to use, channel resource goodness-of-fit calculation means fox
calculating the 15 goodness-of-fit between the picture inputting means and
the channel resource, and resource allocation means for allocating the
channel resources necessary for the picture connection. In the manner that
the channels which are in no use are stored in lump in the vacant channel
information storage means and the goodness-of 2 0 fit is calculated at the
channel allocation) the channel allocation is allowed with the restriction
of the channel resources to be used in the picture switching in mind.
Moreover, each of a picture sending unit, a, picture receiving unit and a
control signal transmission unit is equipped with 2 5 simultaneous transfer
means, control data transmission means for   -15 11 October 2002 



transmitting control data to a different picture sending unit, a different
picture receiving unit and a different control signal transmission unit in
response to a request from the simultaneous transfer means, control data
reception means for receiving control 5 data from a different picture
sending unit, a different picture receiving unit and a different control
signal transmission unit through the transmission medium, control data
detection means for detecting the fact that the control data flows on the
transmission medium, transmission control means for making a request for 10
retransmission of the control data to the simultaneous transfer means when
a different picture sending unit, a different picture receiving unit and a
different control signal transmission unit issue a retransmission request
through the transmission medium. When the picture receiving unit or the
picture sending unit transfers a 15 control signal through the use of the
simultaneous transfer means, only the picture receiving unit or the picture
sending unit which fails to receive it issues a retransmission request
within a given period of time whereas the picture receiving unit or the
picture sending unit which succeeds in reception does not send anything 2 0
within a given period of time. With this operation) it is possible to
prevent the retransmission requests from jamming, with the result that the
the transmission is possible without greatly impairing the efficiency of
the transmission medium. Furthermore) each of a picture receiving unit and
a picture 2 S sending unit is provided with execution command sequence
storage   -16 11 October 2002 means for storing execution command sequences
including one or more execution commands such as the number of the
automatic execution step, the time interval determined at every step and
the picture delivery start or the picture reception start to be 5
implemented at the step, stored command execution means for implementing
the execution command corresponding to a designated step, execution command
sequence reception means for receiving a11 or a portion of the aforesaid
execution command sequence from the external to make the execution command
sequence storage means 10 store it) time measuring means for measuring time
to give time information to automatic stored command execution requesting
means at a given time interval) the automatic stored command execution
requesting means for making a request to the stored command execution means
to conduct the command operation 15 stored in the execution command
sequence storage means) and onexecution command number storage means for
storing step identification information on the automatic execution command
which is currently on execution. The picture receiving unit or the picture
sending unit stores the execution command sequence and 2 0 the
identification information on the command which is on execution 



and the time measuring means measures time, and hence it is possible to
independently and automatically perform the operation such as the picture
switching, with the result that the processing with a high performance is
possible owing to the parallel execution 2 5 of processes or the reduction
of the transmission time.   -17 11 October 2002 Furthermore) each of a
picture receiving unit and a picture sending unit is composed of execution
command sequence storage means, stored command execution means) execution
command , sequence reception means, time measuring means, automatic stored
5 command execution requesting means, on-execution command number storage
means, and execution control method selection means for selecting one of
receiving a control request for the automatic execution operation of an
execution command from the external and automatically advance the execution
in accordance 10 with the time information from the time measuring means.
In the situation of automaticallyexecutinga execution commandsequence,by
the switching betweenthe timeinformation from the timemeasuring means and
theoperationinstructions from theexternal,the automatic execution operation
iscontrollable from theexternal.15 Furthermore, each ofa picturereceiving
unit and apicture sending unit is provided with execution command sequence
storage means, stored command execution means, automatic stored command
execution requesting means, on-execution command number storage means) and
automatic execution status notification 2 0 means for notifying the
information on the execution command to a different picture receiving unit,
a different picture sending unit and a different control signal
transmission unit when the stored command execution means conducts the
command execution operation. In the situation of automatically executing an
execution 2 5 command sequence, the command information is given to the
-18 11 October 2002 external each time the command is executed) with the
result that it is possible to grasp the execution status. Still further,
each of a picture receiving unit and a picture sending unit is equipped
with execution command sequence storage 5 means) stored command execution
means) and execution command 



sequence reception means, and at least one picture receiving unit or
picture sending unit is provided with time measuring means, onexecution
command number storage means, simultaneous transfer means) and automatic
stored command execution requesting means. 10 In the automatic execution of
an execution command in a plurality of picture receiving units or picture
sending units, a plurality of automatic execution operations are feasible
through the use of the simultaneous transfer means. Moreover, each of a
control signal transmission unit, a picture 15 sending unit and a picture
receiving unit is provided with local control signal reception means for
receiving a control signal from an external control unit connected thereto)
destination information storage means for storing the destination of a
control signal to be transmitted, control signal transmission means for
transmitting a 2 0 control signal to the picture sending unit) the picture
receiving unit or the control signal transmission unit being the
destination stored in the destination information storage means, and
destination information setting means for setting the destination to be
stored in the destination information storage means in accordance with a 2
5 request from the external. Each of the picture receiving unit, the   -19
11 October 2002 picture sending unit and the control signal transmission
unit has the destination and the destination is made to be set from the
external, and therefore it is possible to easily transfer a control signal
emitted from a control unit through the transmission medium. 5 Moreover)
each of a picture sending unit, a picture receiving unit and a control
signal transmission unit includes error detection means for detecting an
error in the internal processing of the picture sending unit, the picture
receiving unit or the control signal transmission unit, error information
destination storage means for 10 storing the destination of error
information, error information transmission means for transmitting the
error information to the picture sending unit, the picture receiving unit
or the control signal transmission unit being the destination stored in the
error information destination storage means, and error information 15
destination setting means for setting the destination of the error
information 'to be stored in the error information destination storage
means in accordance with a request from the external. Each of the picture
receiving unit, the picture sending unit and the control signal
transmission unit retains the error destination and the 2 0 destination is
designed to be set from the external) and hence, in the error processing
the error status is readily graspable. BRIEF DESCRIPTION OF THE DRAWINGS
The object and features of the present invention will become more readily
apparent from the following detailed description of the 



-20 11 October 2002 preferred embodiments taken in conjunction with the
accompanying drawings in which: Fig. 1 is a block diagram showing an
arrangement of a picture transmission system according to a first
embodiment of the present 5 invention; Fig. 2 is a block diagram showing an
arrangement of a resource allocation section of a picture connection
managing unit in the first embodiment; Fig. 3 is a flow chart showing an
example of an algorithm for 10 picture connection processing in resource
allocation means in the first embodiment; Fig. 4 is an illustration of an
example of picture connection processing in the resource allocation section
in the first embodiment; Fig. 5 is a block diagram showing an arrangement
of a 15 resource allocation section of a picture connection managing unit
in a second embodiment of this invention; Fig. 6 is a flow chart showing an
example of an algorithm for 



picture connection processing in resource allocation means in the second
embodiment; 2 0 Fig. 7 is an illustration of an example of picture
connection processing in the resource allocation section in the second
embodiment; Fig. 8 is a block diagram showing an arrangement of a picture
transmission system according to a third embodiment of this 2 S invention;
-21 11 October 2002 Fig. 9 is a block diagram showing an arrangement of a
resource allocation section of a picture sending unit and a picture
receiving unit in the third embodiment; Fig. 10 is a flow chart showing an
example of an algorithm for 5 picture connection processing by resource
allocation means in the third embodiment; Fig. 11 is an illustration of an
example of picture connection processing by the resource allocation section
in the third embodiment; 



10 Fig. 12 is a block diagram showing an arrangement of a resource
allocation section of a picture sending unit and a picture receiving unit
in a fourth embodiment of this invention; Fig. 13 is a flow chart showing
an example of an algorithm for picture connection processing in resource
allocation means in the 15 fourth embodiment; Fig. 14 is an illustration of
an example of picture connection processing in the resource allocation
section in the fourth embodiment; Fig. 15 is a block diagram showing an
arrangement of a 2 0 resource delivering and receiving section of a picture
sending unit in a fifth embodiment of this invention; Fig. 16 is a block
diagram showing an arrangement of a resource delivering and receiving
section of a picture receiving unit in the fifth embodiment;   -22 11
October 2002 Fig. 17A is a flow chart showing an example of an algorithm
for picture connection processing by reception channel resource 



delivering and receiving means in the fifth embodiment; Fig. 17B is a flow
chart showing an example of an algorithm 5 for picture connection
processing by sending channel resource delivering and receiving means in
the fifth embodiment; Fig. 17C is a flow chart showing an example of an
algorithm for picture disconnection processing by the sending channel
resource delivering and receiving means in the fifth embodiment; 10 Fig. 18
is an illustration of an example of picture connection processing in the
resource delivering and receiving means in the fifth embodiment; Fig. 19 is
a block diagram showing an arrangement of a command execution section of a
picture sending unit and a picture 15 receiving unit in a sixth embodiment
of this invention; Fig. 20 is an illustration of picture connection
processing in a command execution section in the sixth embodiment; Fig. 21
is a block diagram showing an arrangement of a picture receiving section of
a picture receiving unit in a seventh 2 0 embodiment of this invention;
Fig. 22 is a block diagram showing an arrangement of a control data
communication section of a picture sending unit, a picture receiving unit
and a control signal transmission unit in an eighth 



embodiment of this invention;   -23 11 October 2002 Figs. 23A and 23B are
illustrations of an example of a time table for control signal data
delivering and receiving in the eighth embodiment; Fig. 24 is a block
diagram showing an arrangement of an 5 automatic command execution section
of a picture sending unit and a picture receiving unit in an ninth
embodiment of this invention; Fig. 25 is a block diagram showing an
arrangement of an automatic command execution section of a picture sending
unit and a picture receiving unit in a tenth embodiment of this invention;
10 Fig. 26 is a block diagram showing an arrangement of an automatic
command execution section of a picture sending unit and a picture receiving
unit in an eleventh embodiment of this invention; Fig. 27 is a block
diagram showing an arrangement of an 1 S automatic command execution
section of a picture sending unit and a picture receiving unit in a twelfth
embodiment of this invention; 



Fig. 28 is a block diagram showing an arrangement of a local control signal
transmission section of a control signal transmission unit) a picture
sending unit and a picture receiving unit in a 2 0 thirteenth embodiment of
this invention; Fig. 29 is a block diagram showing an arrangement of an
error information transmission section of a control signal transmission
unit) a picture sending unit and a picture receiving unit in a fourteenth
embodiment of this invention; and   -24 11 October 2002 Fig. 30 is a block
diagram showing an arrangement of a prior picture transmission system.
DESCRIPTION OF THE PREFERRED EMBODIMENTS First Embodiment 5 Referring now
to Figs. 1 to 4, a description will be made hereinbelow of a first
embodiment of the present invention. Fig. 1 is a block diagram showing an
arrangement of a picture transmission system according to the first
embodiment of this invention. A picture transmission system shown in Fig. 1
is made 10 up of picture inputting means 101-1 to 101-n for picking up
video information undergoing transmission, a transmission medium 102 for
transmitting the inputted video information in a multiplexed condition,
picture outputting means 103-1 to 103-m for displaying the transmitted
video information, a plurality of branching means 15 104 for joining and
distributing the multiplexed information, picture 



sending units 105-1 to 105-n for selecting a specified channel of the
transmission medium 102 to send the video information from the picture
inputting means 101 to the transmission medium 102 using the selected
channel and further for performing the input and 2 0 output of a control
signal through the transmission medium 102, picture receiving units 106-1
to 106-m for selecting and receiving the video information of the specified
channel of a plurality of channels multiplexed in the transmission medium
102 to output it to the picture outputting means 103 and further for
carrying out the 2 S input and output of a control signal through the
transmission   -25 11 October 2002 medium 102) control signal transmission
units 107-1 to 107-2 for performing the input and output of a control
signal through the transmission medium 102, picture connection requesting
means 108 for making a request for picture display switching, and a picture
5 connection managing unit l09 for managing a picture connection state and
the channel resources of the transmission medium l02 and for accepting a
connection request from the picture connection requesting means l08 and for
controlling the picture connection state. As an example of the picture
inputting means 1 O1, there is a 10 television camera) a video player) a
program sending unit or the like, and as an example of the picture
outputting means 103 there is a monitor, a television or the like, whereas
as an example of the transmission medium 102 there is a CATV coaxial cable
for multiplexing information through the use of the frequency multiplex 15
technique or the time division multiplex technique) a digital video/audio
network cable, or the like. In this embodiment, a camera is taken as the
picture inputting means while a monitor is taken as the picture outputting
means. Fig. 2 is a block diagram showing an arrangement of a 2 0 resource
allocation section of the picture connection managing unit 109 in this
first embodiment. In Fig. 2) the resource allocation section is composed of
picture sending state storage means 201-1 to 201-n for storing channel
information on the respective picture inputting means 10l-1 to 10l-n in a
well-known stacked structure) 2 5 picture receiving state storage means
202-1 to 202-m for storing   



-26 11 October 2002 5 identification information on the picture inputting
means 101 from which the picture outputting means 103 are on the reception,
and a resource allocation means 203 for allocating channel resources
necessary fox the picture connections. Fig. 3 is a flow chart showing an
algorithm for picture connection processing in the resource allocation
means 203 in the first embodiment) and Fig. 4 is an illustration of an
example of the picture connection processing in the first embodiment. A
description will be taken hereinbelow of an operation of the 10 15 20 25
arrangement as shown in Figs. 1 to 4. Now, let it be assumed that the
picture connection requesting means 108 requests the picture connection to
display or project the picture taken from the camera (the picture inputting
means) 101-1 on the monitor (picture outputting means) 103-2 whereas the
picture taken through the camera (the picture inputting means) 101-k now
appears on the monitor 103-2. At this time) the picture connection
requesting means 108 gives instructions to the control signal transmission
unit 107-2 to transmit a picture connection request, so that the control
signal transmission unit 107-2 sends the picture connection ,request
through the branching means 104 and the transmission medium 102 to the
control signal transmission unit 107-1 which is in connection relation to
the picture connection managing unit 109. When receiving the picture
connection request) the resource allocation means 203 of the picture
connection managing unit 109 conducts the following operation.   -2711
October 2002 A brief description will be taken here of the information
stored in the picture sending state storage means 201 and the picture
receiving state storage means 202. Each of the picture receiving state
storage means 202 retains identification information 



5 indicative of the cameras (picture inputting means) which are in the
picture connections to the respective monitors (picture outputting means).
Further, each of the picture sending state storage means 201 stores zero or
more channel resources, each of the cameras logically retains, in a stacked
structure, where the number of 10 channel resources stored is
representative of the number of monitors (the picture outputting means)
which are in the picture connection. Further, the picture sending unit 105
being in the picture connection to each of the cameras sends the video
information to the transmission medium 102 through the use of the 15
channel resources existing on the stack bottom. Since the picture taken
through the camera 101-k now appears on the monitor 103-2, the
identification information on the camera 101-k is stored in the picture
receiving state storage means 202-2 for (corresponding to) the monitor
103-2 (see Fig. 4). Still further, assuming that the 2 0 picture outputting
means currently displaying the picture taken through the camera 101-k is
only the monitor 103-2, only one channel resource in the transmission
medium 102 the camera 101-k is currently in use for the picture delivery is
included in the channel information in the picture sending state storage
means 201-k 2 5 corresponding to the camera 101-k, which will be referred
to as ch   -28 



11 October 2002 (in Fig. 4, channel 5). Moreover) let it be assumed that
thecamera101-1 undergoing the picture connection request to the
monitor103-2 delivers the picture through the channel ch' (channel9 in
Fig.4) and is in the picture connection to the other two monitors (the5
picture outputting means). The channel information in thepicturesending
state storage means 20I-1 is (2, 9), and 9 exists onthestack bottom.In the
flow chart of Fig. 3, the operation begins with a step301 to find, from the
picture receiving state storage means202-210 corresponding to the monitor
103-2, that the picture inputmeans from which the monitor 103-2 is on
reception is the camera 101-k, then followed by a step 302 to pick out one
channel resource ch from the head of the channel information in the picture
sending state storage means 201-k corresponding to the camera 101-k. In 15
the case shown in Fig. 4, the channel picked out is 5. Subsequently, the
operationenters a step303 to checkwhether thechannelinformation isvacant or
not.Since in thisembodimentit is vacant, astep 304 follows to issue
arequest to thepicture sending unit 105-kto turn off asending switch.If the
answer of the step303 shows no2 0 vacancy, thissignifies that in addition
tothe monitor103-2 there exists a monitors) (the picture outputting means)
which is in the picture connecting relation to the camera 101-k.
Accordingly, the picture sending unit 105-k continuously sends the picture
through the use of the channel resource on the stack bottom.   -29 11
October 2002 Furthermore,at a step 305 the channelresource ch(channel 5in
Fig. 4) derivedat the step 302 is stored inthe head ofthe
channelinformation in thepicture sending state storage means
201-1corresponding to the camera 101-1. Secondly,a step 306is5 executed to
checkwhether the number of theelements ofthe channel information in the
picture sending state storage means 2011 is one or not. If one, a step 307
follows to make a request to the picture sending unit 105-1 being in
connection to the camera 101-1 to set the sending channel to ch and to turn
on the sending switch, 10 then followed by a step 308 to make a request to
the picture receiving unit 106-2 for(corresponding to)the monitor103-2
toaccept the channel resource ch (channel 5 inFig. 4). Since in
thisembodiment in the step306 the number ofelements ofthe
channelinformation comes to 2or more, the othermonitor (thepicture15
outputting means) whichis in the picture connection tothe camera 101-1
already exists, with the result that the picture sending unit 105-1
continues the picture delivery using the channel resource (channel 9 in
Fig. 4) on the stack bottom. At this time) a step 309 is implemented to
issue a request to the picture receiving unit 106-2 2 0 corresponding to
the monitor 103-2 to receive the channel resource ch' (channel 9 in Fig. 4)
on the stack bottom of the channel information in the picture sending state
storage means 201-1. In response to the request) the picture receiving unit
106-2, the picture sending unit 105-1 and the picture sending unit 105-k 2
5 operate, thus realizing the picture connection whereby the picture   -30 



11 October 2002 taken through the camera 101-1 appears on the monitor
103-2. Finally, at a step 310, the camera 101-1 information is stored in
the picture receiving state storage means 202-2 corresponding to the
monitor 103-2. 5 As described above, according to this embodiment) using
the channel resources whose number is equal to the number of picture
outputting means (monitors), the arbitrary picture connections with the
more picture inputting means (cameras) are possible. That is, the number of
picture inputting means to be installed is allowed to 10 exceed the number
of channel resources in the transmission medium. Second Embodiment A second
embodiment of this invention will be described hereinbelow with reference
to Figs. 1 and 5 to 7. Although Fig. 1 15 shows the arrangement of the
picture transmission system according to the first embodiment of this
invention) the arrangement of this second embodiment is the same as that in
Fig. 1 and the components are the same as those in the first embodiment.
Fig. 5 is a block diagram showing an arrangement of a resource 2 0
allocation section of a picture connection managing unit 109 in the second
embodiment of this invention. The Fig. 5 resource allocation section
comprises picture sending state storage means 501-1 to 501-n for storing
the channel information on the respective picture inputting means and the
number of picture outputting means which 2 ~ are on connection) picture
receiving state storage means 502-1 to   - 3 1- 11 October 2002 502-m for
storingthe identificationinformation on thepictureinputting means from
which the picture outputting means are onreception) resourceallocation
means503 for assigningchannelresources necessaryfor the pictureconnections,
vacantchannel5 information storagemeans 504 forstoring the channelresources
which are in no use) and channel resource goodness-of-fit calculation means
505 for calculating the goodness of fit between the picture inputting means
and the channel resource. Fig. 6 is a flow chart showing an algorithm for
the picture connection 10 processing in the resource allocation means 503
in the second embodiment of this invention) and Fig. 7 is an illustration
of an example of the picture connection processing in the resource
allocation means 503 of the picture connection managing unit 109 in the
second embodiment. 1 S A description will be taken hereinbelow of an
operation of the arrangement as shown in Figs) 1 and 5 to 7. Now, let it be
assumed that the picture connection requesting means 108 issues a picture
connection request to the monitor (the picture outputting means) 103-2 to
display the picture taken through the camera (the picture 



2 0 inputting means) 101-1, whereas the monitor 103-2 is currently
displaying the picture taken through the camera (picture inputting means)
101-k. At this time, the picture connection requesting means 108 gives
instructions to the control signal transmission unit 107-2 to transmit a
picture connection request, and the control 2 5 signal transmission means
107-2 sends the picture connection   -32 11 October 2002 request through
the branching means 104 and the transmission medium 102 to the control
signal transmission unit 107-1 being in connection to the picture
connection managing unit 109. When receiving the picture connection
request) the resource allocation 5 means 503 of the picture connection
managing unit 109 conducts the following operation. A brief description
will be made here of the information stored in the picture sending state
storage means 501 and the picture receiving state storage means 502. Each
of the picture 10 receiving state storage means 502 stores the
identification information representative of the cameras (the picture
inputting means) which are in the picture connections with the respective
monitors (the picture outputting means). Further, each of the picture
sending state storage means 501 stores the channel 15 information having
the channel resources the picture sending units 105 being in connection to'
the cameras use for the picture delivery and the number of monitors being
in the picture connections. Since the picture taken through the camera
101-k currently appears on the monitor 103-2, the identification
information on the camera 2 0 101-k is stored in the picture receiving
state storage means 502-2 corresponding to the monitor 103-2 (see Fig. 7).
Still further, assuming that the picture outputting means currently
displaying the picture of the camera 101-k is only the monitor 103-2, the
picture sending state storage means 50l-k corresponding to the camera 2 5
101-k stores the channel resource (which is referred to as ch) and   -33 11
October 2002 



channel 5 in Fig. 7) of the transmission medium the camera 101-k is
currently in use as the channel information for the picture delivery and
the number 1 being the number of connected monitors (Fig. 7). Moreover, let
it be assumed that the sending switch of the camera 5 101-1 undergoing the
request for the picture connection with the monitor 103-2 is in the OFF
state and the camera 101-1 does not establish the picture connection to any
monitor. The channel information in the picture sending state storage means
501-1 is empty and the number of connected monitors is zero (Fig. 7). The
10 vacant channel information storage means 504 stores a11 the channel
resources which are not put to use for the picture connection. In Fig. 6,
the operation begins with a step 601 to find) from the picture receiving
state storage means 502-2 corresponding to the monitor 103-2, that the
picture inputting means giving the 15 picture to the monitor 103-2 is the
camera 101-k, then followed by a step 602 to decrement the number of
connected monitors stored in the picture sending state storage means 501-k
corresponding to the camera 101-k by 1, thus coming to 0. Secondly, a step
603 is implemented to check whether the number of monitors being in 2 0
connection comes to 0. In this case, since it reaches 0) a step 604 follows
to take out the channel information ch (channel 5 in Fig. 7) in the picture
sending state storage means 501-k to put it in the vacant channel
information storage means 504. Further) a step 605 is conducted to issue a
request to the picture sending unit 105-k, 2 5 which is in connection with
the camera 101-k) to turn off its sending   -34 11 October 2002 switch. If
the decision of the step 603 shows that the number of monitors being in
connection does not reach 0, this means that besides the monitor 103-2
there is a monitors) which is in picture connection with the camera 101-k)
and the picture sending unit S 10S-k continues the picture delivery through
the use of the channel resources (channel S in Fig. 7) put in the picture
sending state storage means S01-k. Furthermore, a step 606 is implemented
to increment the number of connected monitors stored in the picture sending
state 10 storage means S01-1 corresponding to the camera 101-1 by 1, then
followed by a step 607 to check whether or not the number of connected
monitors in the picture sending state storage means 5O11 is 1. In this
case) it comes to 1) at a step 608 the channel resource goodness-of-fit
calculation means SOS calculates a channel resource 1 S with the highest
goodness of it for when the camera 101-1 delivers the pictureto selectthe
channel resourcefrom the vacant channelinformationstorage means S04 (which
istaken as ch', and thechannel 13in Fig. 7)and put it in the channel
information of thepicture sending statestorage means S01-1to store ch' (the
channel2 0 13 in Fig.7) in thepicture sending statestorage means S01-1.
Further, a step 609 is conducted to make a request to the picture sending
unit 10S-1 being in connection with the camera 101-1 to turn on its sending
switch through the use of the channel resource ch', then followed by a step
610 to make a request to the picture 2 S receiving unit 106-2 being in
connection with the monitor 103-2 to 



-35 11 October 2002 accept the channel resource ch'. When at the step 607
the number of connected monitors comes to 2 or more, this signifies that
there is the other monitor which is in the picture connection with the
camera 101-1) and therefore the picture sending unit 105-1 5 continues to
send the picture through the use of the channel resource (for example, ch")
put in the picture sending state storage means 501-I. At this time) at a
step 61I a request to the picture receiving unit 106-2 being in connection
with the monitor 103-2 is issued to receive the channel resource ch".
Finally, at a step 612, 10 the camera I01-I information is put in the
picture receiving state storage means corresponding to the monitor 103-2.
In response to the request, the picture receiving unit 106-2) the picture
sending unit 501-I and the picture sending unit 105-k operate) thus
realizing the picture connection to display the picture from the 15 camera
I01-1 on the monitor 103-2. As described above, according to this
embodiment, through the use of the picture outputting means (monitors) and
the channel resources corresponding to the necessary vacant channels, the
arbitrary picture connections with the more picture inputting means 2 0
(cameras) become possible. That is) the number of picture inputting means
(cameras) to be installed is allowed to exceed the number of channel
resources in the transmission medium. In addition) with the calculation of
the goodness of fit between each of the channels and each of the picture
inputting means, the channel allocation is   -36 11 October 2002 achievable
taking into consideration the restriction and preference of the channel
resources to be used in the picture switching. 



Third Embodiment Referring to Figs. 8 to 11, a description will be made 5
hereinbelow of a third embodiment of the present invention. Fig. 8 is a
block diagram showing an arrangement of a picture transmission system
according to the third embodiment of this invention. The picture
transmission system shown in Fig. 8 is composed of picture inputting means
801-1 to 801-n for taking the 10 video information for the transmission, a
transmission medium 802 for multiplexing and transmitting the inputted
video information, picture outputting means 803-1 to 803-m for displaying
the transmitted video information) a plurality of branching means 804 for
joining and distributing the multiplexed information, picture 15 sending
units 805-1 to 805-n for selecting a specified channel of the transmission
medium 802 to output the video information taken through the picture
inputting means 801 to the transmission medium 802 through the use of the
selected channel, and for managing the picture connection state and the
channel resources of 2 0 the transmission medium 802 to control the picture
connection state and further for performing the input and output of a
control signal through the transmission medium 802, picture receiving units
8061 to 806-m for selecting and receiving the video information of a
specified channel of a plurality of channels multiplexed in the 2 5
transmission medium 802 to output it to the picture outputting   -37 11
October 2002 means 803, and for managing the picture connection state and
the channel resources of the transmission medium 802 to control the picture
connection state, and further for carrying out the input and output of a
control signal through the transmission medium 802, a 5 control signal
transmission unit 807 for performing the input and output of a control
signal through the transmission medium 802, picture connection requesting
means 808 for making a request for the picture switching, and simultaneous
transfer means 809 for simultaneously transferring the same control signal
to a plurality of I O picture sending units 805, a plurality of picture
receiving units 806 or the control signal transmission unit 807. As well as
in the first embodiment, for example, the picture inputting means 801 is a
TV camera, a video player or a program sending unit) and the picture
outputting means 803 is a monitor or a television, while the 15
transmission medium 802 is a CATV coaxial cable for multiplexing 



information through the use of the frequency multiplex technique or the
time division multiplex technique or a digital video/audio network cable.
In this embodiment, cameras are taken as the picture inputting means, while
monitors are taken as the picture 2 0 outputting means. Fig. 9 is a block
diagram showing an arrangement of a resource allocation section of a
picture sending unit 805 and a picture receiving unit 806. The resource
allocation section, as shown in Fig. 9, comprises picture sending state
storage means 90l-I to 2 5 90l-n for storing the channel information on the
respective picture   5 10 15 -3 8 11 October 2002 inputting means as a
well-known stack structure, picture receiving state storage means 902-1 to
902-m for storing the identification information on the picture inputting
means from which the picture outputting means are on reception) and
resource allocation means 903 for allocating the channel resources
necessary for the picture connection. Fig. 10 is a flow chart showing an
algorithm for the picture connection processing in the resource allocation
means 903 in the third embodiment, and Fig. 11 is an illustration of an
example of the picture connection processing in the resource allocation
section of the picture sending unit and the picture receiving unit in the
third embodiment, which conducts the same operation as that of the resource
allocation means 203 of the picture connection managing unit 109 in the
first embodiment shown in Fig. 4, except that a11 the picture sending units
805 and all the picture receiving units 806 conduct this same operation. A
description will be made hereinbelow of an operation of the 20 25
arrangement as shown in Figs. 8 to 11. Now) let it be assumed that the
picture connection requesting means 808 issues a request for the picture
connection to display the picture taken through the camera (the picture
inputting means) 801-1 on the monitor (the picture outputting means) 803-2.
Further, let it be assumed that at this time the picture taken through the
camera 801-k is currently in display on the monitor 803-2. The picture
connection requesting means 808 gives instructions to the control signal
transmission unit 807 to transmit a picture connection request to the
control signal   -39 



11 October 2002 transmission unit 807, and through the use of the
simultaneous transfer means 809 the control signal transmission unit 807
sends the picture connection request through the branching means 804 and
the transmission medium 802 to a11 the picture sending units 5 805 and a11
the picture receiving units 806. In response to the reception of the
picture connection request, the resource allocation means 903 of a11 the
picture sending units 805 and a11 the picture receiving units 806 conducts
the following operation. In this instance, the information stored in the
picture sending state storage 10 means 901 and the picture receiving state
storage means 902 is the same as that in the first embodiment. The
difference from the first embodiment is that all the picture sending units
805 and a11 the picture receiving units 806 retain this information. In the
flow chart of Fig. 10, at a step 1001 the fact that the 15 picture
inputting means from which the monitor 803-2 is in reception is the camera
801-k is found from the picture receiving state storage means 902-2
corresponding to the monitor 803, and at a step 1002 one channel resource
ch is picked out from the channel information in the picture sending state
storage means 901-k 2 0 corresponding to the camera 801-k. In the case
shown in Fig. 11, the channel taken out is the channel 5. Secondly) a step
1003 is conducted to whether the channel information gets empty or not. In
this case) it becomes vacant, and therefore) at a step 1004, only if the
picture sending unit is the picture sending unit 805-k which is 2 5 in
connection with the camera 801-k, it turns off its picture sending   -40 11
October 2002 switch. At this time) the other picture sending units 805 and
picture receiving units 806 do nothing. On the other hand, if the answer of
the step 1003 is that the channel information is not empty, this signifies
that in addition to the monitor 803-2 there is a monitor 5 (the picture
outputting means) which is in the picture connection with the camera 801-k,
with the result that the picture sending unit 805-k continues to send the
picture through the use of the channel resource on the stack bottom.
Furthermore, at a step 1005 the channel resource ch (channel 1 0 5 in Fig.
11 ) picked out at the step 1002 is stored in the head of the channel
information in the picture sending state storage means 9011 corresponding
to the camera 801-1. Subsequently, a step 1006 is executed to check whether
the number of elements of the channel information in the picture sending
state storage means 90I-1 is 1. 15 If one, only in the case of being the
picture sending unit 805-1 which is in connection to the camera 8d1-1, its
own sending switch is turned on. At this time, the other picture sending
units 805 and picture receiving units 806 do nothing. Further, only in the
case of being the picture receiving unit 806-2 which is in connection to
the 2 0 monitor 803-2, it starts to receive the channel resource ch. The
other picture sending units 805 and picture receiving units 806 do nothing.
In this embodiment at the step 1006 the number of elements of the channel
information comes to 2 or more, which means that there is a further
monitors) (the picture outputting 



2 5 means) which is in connection with the camera 801-1, and hence the   -4
1  11 October 2002 picture sending unit 805-1 continues to send the picture
through the use of the channel resource (channel 9 in Fig. 11 ) on the
stack bottom. At this time, only in the case of being the picture receiving
unit 806-2 which is in connection to the monitor 803-2, it starts the 5
reception of the channel information in the picture sending state storage
means 901-1 through the channel resource ch' (channel 9 in Fig. 11 ) on the
stack bottom) whereas the other picture sending units 805 and receiving
units 806 do nothing. With a11 the picture sending units 805 and a11 the
picture receiving units 806 performing 10 the above-mentioned operation,
the picture connection for the display of the picture of the camera 801-1
on the monitor 803-2 is realizable. Finally, at a step 1010 the camera
801-1 information is put in the picture receiving state storage means 902-2
corresponding to the monitor 803-2. 15 As described above, according to
this embodiment, with the channel resources whose number equals the number
of picture outputting means (monitors), the arbitrary picture connections
with the more picture inputting means (cameras) become possible. In other
words, the number of picture inputting means to be installed 2 0 is allowed
to increase to exceed the number of channel resources of the transmission
medium. In addition) since a special managing unit is unnecessary for the
channel resource allocation, the backup for the managing unit serving as
the countermeasures for possible troubles are also unnecessary. 2 5 Fourth
Embodiment   -42 11 October 2002 Referring to Figs. 8 and 12 to 14, a
description will be made hereinbelow of a fourth embodiment of this
invention. Although Fig. 8 shows the arrangement of the picture
transmission system according to the third embodiment of this invention,
this fourth 5 embodiment has the same arrangement as that of the third 



embodiment and the components are also the same as those in the third
embodiment. Fig. 12 is a block diagram showing an arrangement of a resource
allocation section of each of the picture sending units 805 and the picture
receiving units 806 in the fourth 10 embodiment of this invention. The
resource allocation section is, as shown in Fig. 12, made up of picture
sending state storage means 1201-1 to 1201-n for storing the channel
information on the respective inputting means and the number of picture
outputting means which are in connection) picture receiving state storage
15 means 1202-1 to l202-m for storing the identification information on the
picture inputting means from which the picture outputting means are on
reception, resource allocation means 1203 for allocating the channel
resources necessary for the picture connections) vacant channel information
storage means 1204 for 2 0 storing the channel resources which are in no
use, and channel resource goodness-of-fit calculation means 1205 for
calculating the goodness of fit between the picture inputting means and the
channel resources. Fig. 13 is a flow chart showing an algorithm for the
picture 2 5 connection processing in the resource allocation means 1203 in
the   -43 11 October 2002 fourth embodiment. Fig. 14 is an illustration of
an example of the picture connection processing in the resource allocation
section of the picture sending unit and the picture receiving unit in the
fourth embodiment, which conducts the operation similar to that of the S
resource allocation means S03 of the picture connection managing unit 109
in the second embodiment shown in Fig. 7. The difference from the second
embodiment is that a11 the picture sending units 80S and a11 the picture
receiving units 806 conduct the same operation. 10 A description will be
taken hereinbelow of an operation of the arrangement as shown in Figs. 8
and 12 to I4. Now) let it be assumed that the picture connection requesting
means 808 issues a request for the picture connection to display the
picture taken through the camera (the picture inputting means) 801-1 on the
1 S monitor (the picture outputting means) 803-2 and) at this time, the 



picture taken through the camera (the picture inputting means) 801-k is
currently on the monitor 803-2. The picture connection requesting means 808
gives instructions to the control signal transmission unit 807 to send a
picture connection request, and 2 0 through the use of the simultaneous
transfer means 809 the control signal transmission unit 807 transmits the
picture connection request through the branching means 804 and the
transmission - medium 802 to a11 the picture sending units 80S and a11 the
picture receiving units 806. In response to the reception of the picture 2
S connection request) the resource allocation means 1203 of all the   - 4 4
- 11 October 2002 picture sending units 805 and a11 the picture receiving
units 806 conducts the following operation. In this case) the information
stored in the picture sending state storage means I201 and the picture
receiving state storage means 1202 are the same as those in 5 the
above-described second embodiment, except that a11 the picture sending
units 805 and a11 the picture receiving units 806 have these information.
In the flow chart of Fig. 13) the operation begins with a step 1301 to
find, from the picture receiving state storage means I202-2 10
corresponding to the monitor 803-2, that the picture inputting means from
which the monitor 803-2 is in reception is the camera 80I-k, then followed
by a step 1302 to decrement the number of connected monitors in the picture
sending state storage means 120I-k corresponding to the camera 80l-k by 1
to 0. The operation 15 advances to a step 1303 to check whether the number
of connected monitors is 0 or not. In this case, since it is 0, a step 1304
is implemented to take out the channel information ch (channel 5 in Fig.
14) in the picture sending state storage means 1201-k to store it in the
vacant channel information storage means 1204) and at a step 2 0 l305, only
in the case of being the picture sending unit 805-k which is in
connectionwith thecamera 801-k)its own picture sendingswitchis turnedoff.
Theother picturesending units 80S andpicturereceivingunits 806do nothing.If
at the step 1303 thenumberof monitors whichare on connection is not 0, this
signifies2 5 that inadditionto the monitor 803-2 there exists a monitors)
(the   - 4 5 - 11 October 2002 



picture outputting means) which is in connection with the camera 801-k,
with the result that the picture sending unit 805-k continues to perform
the picture delivery through the use of the channel resources stored in the
picture sending state storage means 1201-k. 5 Subsequently) the operation
proceeds to a step 1306 to increment the number of connected monitors in
the picture sending state storage means 1201 corresponding to the camera
801-1 by 1 to come to 1, then followed by a step 1307 to check whether the
number of connected monitors in the picture sending state storage 1 0 means
1201-1 is 1 or not. In this case, since it is 1, at a step 1308 the channel
resource goodness-of-fit calculation means 1205 calculates a channel
resource with the highest goodness of fit when the camera 801-1 carries out
the picture delivery to select the channel resource (which is referred to
as ch', and channel 13 in Fig. 15 14) from the vacant channel information
means 1204, which in turn) is at astep 1309 stored in the picturesending
state storage means120l-1.Further) at a step 1310) only in the caseof being
thepicturesending unit 805-1 which is inconnectionto the camera801-1,its
own sending switch is turnedon. Theother picture2 0 sendingunits 805 and
picture receivingunits 806do nothing. In addition,at a step 131l, only in
thecase of beingthe picturereceivingunit 806-2 which is in connection to
themonitor 803-2, itstarts to receive the channel resourcech' (channel13 in
Fig. 14).Similarly,the other picture sendingunits 805 andpicture receiving2
S units 806do nothing When at thestep 1307 thenumber of.   - 4 6 - 11
October 2002 monitors being on connection exceeds 1, this means that
besides it there exists a monitors) (picture outputting means) which is in
connection to the camera 801-1, so that the picture sending unit 80S-1
continues to carry out the picture delivery through the use of S the
channel resource (for example) ch") stored in the picture sending state
storage means 1210-1. At this time, at a step 1312, only in the case of
being the picture receiving unit 806-2 which is in connection to the
monitor 803-2, it starts to receive the channel information in the picture
sending state storage means 1201-1 10 through the channel resource ch". The
other picture sending units 80S and picture receiving units 806 do nothing.
Finally, at a step 1313 the camera 801-1 information is put in the picture
receiving state storage means 1202-2 corresponding to the monitor 803-2.
The picture connection to display the picture of the camera 801-1 1 S on
the monitor 803-2 is realizable in the manner that all the picture sending
units 80S and all the picture receiving units 806 conduct the
above-described operation. As described above, this embodiment allows the
picture outputting means (monitors) and the channel resources 2 0
corresponding to the necessary vacant channels to accomplish the arbitrary
picture connections with the more picture inputting means (cameras). In
other words) the number of the picture inputting means to be installed can
exceed the number of channel resources of the transmission medium. In
addition, with the calculation of the 2 S goodness of fit between the
channels and the picture inputting 



11 October 2002 means in the channel allocation) the channel allocation is
possible taking into consideration the restriction and preference of the
channel resources in the picture switching. Moreover) since a special
managing unit is unnecessary for the allocation of the 5 channel resources,
the backup for the managing unit serving as the countermeasures for the
troubles is also unnecessary. Fifth Embodiment Moreover, a description will
be made hereinbelow of a fifth embodiment of this invention with reference
to Figs. 8 and 15 to 18. 10 Although Fig. 8 shows the arrangement of the
picture transmission system according to the third embodiment of this
invention) the fifth embodiment has the same arrangement as that as shown
in Fig. 8, and the components are the same as those in the third
embodiment. Fig. 15 is a block diagram showing an arrangement of 15 a
resource delivering and receiving section of each of the picture sending
units 805 in the fifth embodiment of this invention. As shown in Fig. 15
the resource delivering and receiving section is composed of picture
sending state storage means ISOI for storing, as a well-known stack
structure, the channel information on the 2 0 picture inputting means 801
to which the respective picture sending units 805 are in connection and
sending channel resource delivering and receiving means 1S02 for
determining the delivery channel while giving and getting the channel
resources necessary for the picture connections to and from the different
picture sending units 2 5 or picture receiving units 806.   - 4 8 11
October 2002 Fig. 16 is a block diagram showing an arrangement of a
resource delivering and receiving section of the picture receiving units
806 in the fifth embodiment. As shown in Fig. 16 the resource delivering
and receiving section is made up of picture receiving 5 state storage means
1601 for storing the identification information on the picture inputting
means 801 from which the picture outputting means 803 making connection to
the picture receiving units 806 are in reception and reception channel
delivering and receiving means 1602 for determining the reception channel
while 10 giving and getting the channel resources necessary for the picture
connections to the other picture sending units 805. Fig. 17A is a flow
chart showing an algorithm for the picture connection in the reception
channel resource delivering and receiving means 1602 of the picture
receiving units in the fifth 15 embodiment, Fig. 17B is a flow chart
showing an algorithm for the 



picture connection processing in the sending channel resource delivering
and receiving means 1502 of the picture sending units in the fifth
embodiment) and Fig. 17C is a flow chart showing an algorithm for the
picture connection in the sending channel resource 2 0 delivering and
receiving means 1502 of the picture sending units in the fifth embodiment.
Fig. 18 is an illustration of an example of the picture connection
processing in the resource delivering and receiving section of the picture
sending units and the picture receiving units in the fifth embodiment.   -
4 g - 11 October 2002 A description will be taken hereinbelow of an
operation of the arrangement as shown in Figs. 8 and 15 to 18. Now, let it
be assumed that the picture connection requesting means 808 issues a
request for the picture connection to display the picture taken 5 through
the camera (the inputting means) 801-1 on the monitor (picture outputting
means) 803-2 and, at this time) the picture taken through the camera 801-k
is on display on the monitor 803-2. The picture connection requesting means
808 gives instructions to the control signal transmission unit 807 to send
a picture connection 10 request, and the control signal transmission unit
807 transmits the picture connection request through the branching means
804 and the transmission medium 802 to the picture receiving unit 806-2
which is in connection with the monitor 803-2. A brief description will be
taken here of the information the 15 picture receiving state storage means
1601 and the picture sending state storage means 1501 retain. Each of the
picture receiving units 806 has one picture receiving state storage means
1601 which retains the identification information indicative of the cameras
(the picture inputting means) to which the respective monitors (the 2 0
picture outputting means) 803 connected to the picture receiving units 806
are in the picture connection. On the other hand) each of the picture
sending units 80S has one picture sending state storage means 1501 which
stores as the stack structure the 0 or more channel resources the
respective cameras 801 connected to the 2 5 picture sending units 805
logically retain) where the number of   - 5 0 - 11 October 2002 stored
channel resources is representative of the number of monitors which are in
the picture connection. Further, the picture sending units 805 which are in
connection to the cameras transmit the video information to the
transmission medium through the use 5 of the channel resources existing on
the stack bottom. Since currently the picture taken through the camera
801-k appears on the monitor 803-2, the identification information on the
camera 801-k is stored in the picture receiving state storage means 1601 of
the picture receiving unit 806-2 which is in connection to the 



10 monitor 803-2 (see Fig. 18). Assuming that the the picture outputting
means currently displaying the picture taken through the camera 801-k is
only the monitor 803-2, the channel information in the picture sending
state storage means 1501 of the picture sending unit 805-k being in
connection to the camera 801-k includes only on 15 channel resource of the
transmission medium, which is taken as ch (channel 5 in Fig, 18). Still
further, let it be assumed that the camera 801-1 experiencing a request on
the picture connection with the monitor 803-2 delivers the picture through
the channel ch' (channel 9 in Fig. 18) and is in the picture connection to
the other 2 0 two monitors. The channel information in the picture sending
state storage means 1501 corresponding to the camera 801-1 is (2, 9) where
9 exists on the stack bottom. This embodiment differs from the first to
fourth embodiments in that each of the picture receiving units 806 or
picture sending units 805 stores only the information 2 5 on its own
picture connection.   - 5 1 - 11 October 2002 The resource delivering and
receiving means l602 of the picture receiving unit 806-2 receiving the
picture connection request starts the connection processing therefor.
First, in Fig. 17A, at a step 1701 the resource delivering and receiving
means 1602 5 finds, from the picture receiving state storage means 1601 of
the picture receiving unit 806-2, that the picture inputting means from
which the monitor 803-2 is on reception is the camera 801-k. Subsequently,
at a step 1702 the resource delivering and receiving means 1602 transmits a
picture connection request to the picture 10 sending unit 805-1 which is in
connection to the camera 801-1 and further hands over, as a parameter, the
identification information on the camera 80I-k from which it is on
reception thereto and then waits for the channel resource till reception.
Thereafter, the sending channel resource delivering and receiving means
I502 of the 15 picture sending unit 805-1, receiving the picture connection
request from the picture receiving unit 806-2, starts the connection
processing. In Fig. 17B, at a step 1710 the delivering and receiving means
1502 transmits a channel resource request to the picture sending unit 805-k
which is in connection to the camera 801-k and 2 0 waits the channel
resource till reception. Subsequently, the sending channel resource
delivering and receiving means 1502 of the picture sending unit 805-k)
receiving the channel resource request from the picture sending unit 801-1,
starts the connection processing. In Fig. 17C, at a step 1720 the
delivering and receiving 2 5 means l502 picks out one channel resource ch
(channel 5 in Fig. 18)   - 5 2 - 11 October 2002 



from the channel information in the picture sending state storage means
1501 and) at a step 1721, transmits the channel resource ch (channel 5) as
a reply to the channel resource request to the picture sending unit 805-1.
Further) a step 1722 is implemented to check 5 whether the channel
information becomes vacant or not. In this case, it is empty, and
therefore, at a step 1723 the picture sending switch of its picture sending
unit 805-k is turned off. If at the step 1722 it is not vacant, this
signifies that in addition to the monitor 803-2 there is a monitors) (the
picture outputting means) which is 10 in the picture connection to the
camera 80I-k, with the result that picture sending unit 805-k continues to
perform the picture delivery through the use of the channel resource
existing on the stack bottom. The sending channel resource delivering and
receiving means 15 1502 of the picture sending unit 805-1, receiving the
channel resource transmitted at the step 1721, resumes the processing and)
at a step 1711 ) stores the received channel resource ch (channel 5 in Fig.
18) in the head of the channel information in its own picture sending state
storage means 1501. Then, at a step 1712 the 2 0 delivering and receiving
means 1502 checks whether the number of elements of the channel information
in the picture sending state storage means 1501 is 1 or not. If coming to
1) at a step 1713 the delivering and receiving means 1502 turns on the
sending switch of its picture sending unit 805-1. In this embodiment, at
the step 2 5 1712 the number of elements of the channel information comes
to 2   - 5 3 - 11 October 2002 or more, and hence there exists a further
monitor (the picture outputting means) which is in the picture connection
to the camera 801-1) so that the picture sending unit 805-1 continues to
perform the picture delivery through the use of the channel resource 5
(channel 9 in Fig. 18) existing on the stack bottom. Thereafter, at a step
1714 the delivering and receiving means l502 transmits the channel resource
ch' (in this case, channel 9) on the stack bottom of the channel
information in the picture sending state storage means 1501 to the picture
receiving unit 806-2 which is in connection with 10 the monitor 803-2. This
is a reply to the picture connection request from the picture receiving
unit 806-2, and when at the step 1712 the number of elements of the channel
information is 1, ch = ch'. Finally) at a step 1714 the reception channel
resource delivering and receiving means 1602 of the picture receiving unit
15 806-2, which receives the channel resource ch' transmitted at the step
1714) resumes the processing. At a step 1703 the picture reception starts
through the use of the channel resource ch' (channel 9 in Fig. 18) it
receives, and at a step 1704 the camera 801-1 information is put in the
picture receiving state storage means 1601. 2 0 As described above) with
the communications and the operations of the picture sending unit 80S-1,
the picture sending unit 805-k and the picture receiving unit 806-2 which
takes part in the picture connection as mentioned above, the picture
connection is achievable to display the picture taken through the camera
801-1 on the 2 5 monitor 803-2. At this time) it is not always necessary
that the 



- S 4 - 11 October 2002 picture connection request is sent to the picture
receiving unit 8062 which is first connected to the monitor 803-2. It is
possible that the first picture connection request is sent to the picture
sending unit 805-1. It is also possible that, after the transmission of the
5 connection request to all the picture sending units 805 and a11 the
picture receiving units 806) the units taking part in the picture
connection delivers and receives the channel resource. As described above,
according to this embodiment, with the channel resources whose number
equals the number of the picture 10 outputting means (the monitors), the
arbitrary picture connections with the more picture inputting means (the
cameras) becomes possible. In other words, the number of picture inputting
means to be installed is allowed to exceed the number of resources of the
transmission medium. In addition) since a special managing unit is 15
unnecessary for the allocation of the channel resources, the backup for the
managing unit serving as the countermeasures for the troubles is also
unnecessary. Moreover, as compared with the third and fourth embodiments
using the simultaneous transfer means, the operation is accomplished with
only the communication processing 2 0 between the picture receiving units
and the picture sending units, this system is strong to the transmission
error. Sixth Embodiment A sixth embodiment will be described hereinbelow
with reference to Figs. 8, 19 and 20. Although Fig. 8 shows the 2 5
arrangement of the picture transmission system according to the   - 5 5 -
11 October 2002 third embodiment of this invention, the sixth embodiment
has the same arrangement as that as shown in Fig. 8, and the components are
the same as those in the third embodiment. Fig. 19 is a block diagram
showing an arrangement of a command execution section of 5 each of the
picture sending units 805 and the picture receiving units 806 in the sixth
embodiment of this invention. In Fig. 19, the command execution section is
composed of execution command storage means 1901 for storing one or more
execution commands such as picture sending start and picture reception
start using a 10 specified channel resource, stored command execution means
1902 for actually conducting the operation on the command stored in the
execution command storage means, and execution command reception means 1903
for) when receiving an execution command from the external, making the
execution command storage means 



15 1901 store the execution command and for, when receiving instructions
for the command execution request from the external, making a request to
the stored command execution means 1902 to conduct the operation on the
command stored in the execution command storage means 1901. 2 0 Fig. 20 is
an illustration of an example of the execution of the picture connection
processing in the command execution section in the sixth embodiment. The
Fig. 20 command execution section is made up of a control signal
transmission unit 2001 for carrying out the input and output of a control
signal through the transmission 2 5 medium) picture connection requesting
means 2002 for making a   - 5 6 - 11 October 2002 request to display-switch
the picture taken through specified picture inputting means to specified
picture outputting means, the picture inputting means 2003-1 undergoing the
request on the picture connection) a picture sending unit 2004-1 connected
to the 5 picture inputting means 2003-1 to output the video information
from the picture inputting means 2003-1 by selecting a specified channel of
the transmission medium and further for performing the input and output of
a control signal through the transmission medium, the picture outputting
means 2005 undergoing the request 10 on the picture connection) a picture
receiving unit 2006 for establishing connection to the picture outputting
means 2005 to select the video information of a specified channel of a
plurality of channels multiplexed in the transmission medium to output it
to the picture outputting means 2005 and further for performing the input
15 and output of a control signal through the transmission medium, picture
inputting means 2003-k from which the picture outputting means 2005 is
currently on the picture reception, and a picture sending unit 2004-k
connected to the picture inputting means 2003-k to select a specified
channel of the transmission medium to 2 0 output the video information
taken through the picture inputting means 2003-k and further. for
conducting the input and output of a control signal through the
transmission medium. A description will be taken hereinbelow of an
operation of the arrangement shown in Figs. 8) 19 and 20. Now) let it be
assumed 2 5 that the picture connection requesting means 2002 makes a
request   - 11 October 2002 



for the picture connection to display the picture taken through the camera
(the picture inputting means) 2003-1 on the monitor (the picture outputting
means) 2005 and) at this time) the picture taken through the camera 2003-k
currently appears on the monitor 2005. 5 In this case, it is necessary to
determine the channel resource to be used for a new picture connection and
to realize the picture connection between the camera 2003-1 and the monitor
2005 through the use of the determined channel resource. Although any
method is available to determine the channel resource for the 10 picture
connection, in this embodiment the channel resource is determined in
accordance with the method in the fifth embodiment, thus using the channel
5. In this case) the picture sending unit 2004-k which is in connection
with the camera 2003-k needs to turn off its sending switch, while the
picture sending unit 2004-1 15 being in connection with the camera 2003-1
needs to set the sending channel to 5 and to turn on its sending switch,
and further the picture receiving unit 2006 being in connection with the
monitor 200S needs to set the reception channel to 5. Accordingly, the
picture sending unit 2004-k makes the execution command storage 2 0 means
1901 store the command "turn off the picture sending switch".The
picturesending unit 2004-1 makesthe executioncommand storage means 1901
store the command"set the sendingchannelto 5 and turnon the sending
switch". Ina similar way) thepicturereceiving unit2006 stores the command
"set the reception2 5 channelto 5" in theexecution command storage means
l901.    - 5 8 - 11 October 2002 After the completion of these three
storage operations, any one of the picture sending unit, the picture
receiving unit and the control signal transmission unit (for example, the
control signal transmission unit 2001 connected to the picture connection 5
requesting means 2002) uses the simultaneous transfer means to give
instructions for the execution to the picture sending unit 2004k, the
picture sending unit 2004-1 and the picture receiving unit 2006. In
response to the reception of the execution instructions, the execution
command reception means 1903 of each of the picture 10 sending unit 2004-k,
the picture sending unit 2004-1 and the picture receiving unit 2006 gives
instructions to the stored command execution means 1902 to execute the
command stored in the execution command storage means 1901, with the stored
command execution means 1902 executing the command stored 15 therein. At
this time) the timing for the command execution in the execution command
reception means 1903 of each of the picture sending unit 2004-k) the
picture sending unit 2004-1 and the picture receiving unit 2006 depends
upon its internal clock. One 2 0 picture sending unit or one picture
receiving unit sends a time adjusting command to simultaneously give notice
of time at a constant time interval through the simultaneous transfer
means, and when receiving this command, the picture sending units and the
picture receiving units make the synchronism with their internal 2 5
clocks) so that the synchronous execution relying on the same clock   



- 5 9 - 11 October 2002 becomes possible among the plurality of picture
sending units and the plurality of picture receiving units. As described
above, according to this embodiment, the internal processing time of the
picture sending unit or the picture 5 receiving unit can extremely be
shortened with respect to the information propagating time in the
transmission medium, and hence the simultaneous picture switching among the
plurality of picture sending units and the plurality of picture receiving
units becomes possible, thus avoiding the disorder of the picture 10
temporarily occurring at the picture switching operation. Incidentally,
because this embodiment has been described referring to the fifth
embodiment, the picture sending unit 2004-k) picture sending unit 2004-1
and picture receiving unit 2006 store the execution command in the
execution command storage means 1901 15 by themselves, whereas it is also
appropriate to indicate the command to be stored in the execution command
storage means l901 from the external in such a manner that the picture
connection requesting means 2002 or the picture connection managing unit
109 in the above-described first embodiment (Fig. 1) transmits the 2 0
command to be synchronously conducted to the picture sending units and the
picture receiving units. In this case, when receiving the command to be
stored, the execution command reception means 1903 of the picture sending
units and the picture receiving units puts the received command in the
execution command storage 2 5 means 1901.   - 6 0 - 11 October 2002 Seventh
Embodiment A seventh embodiment of this invention will be described herein
below with reference to Fig. 21. Fig. 21 is a block diagram showing an
arrangement of a picture receiving section of picture S receiving units in
the seventh embodiment of this invention. In Fig. 21, the picture receiving
section is composed of picture signal demodulation means 2101-1 to 2101-2
for selecting a picture signal of a set demodulation channel from the video
information multiplexed in the transmission medium and for demodulating it
to 10 output the demodulated picture signal, picture output switching means
2102 for selecting and outputting one from a plurality of picture signals
outputted from two picture signal demodulation means 2101 ) demodulation
channel setting means 2103-1 to 2103-2 for setting the demodulation channel
for the demodulation, and 15 control signal reception means 2104 for
receiving a control signal transmitted through the transmission medium to
receive a picture switching request. 



A description will be made hereinbelow of an operation of the arrangement
as shown in Fig. 21. Let it be assumed that the picture 2 0 receiving unit
constructed as shown in Fig. 21 is in the picture connection to one camera
(picture inputting means). At this time, let it be assumed that the picture
signal demodulation means 21011 receives a picture signal through the
channel 5 being the channel resource to demodulate it and the picture
output switching means 2 5 2102 is in an outputting state of the picture
signal from the picture   - 61 - 11 October 2002 signal demodulation means
2101-1 to the picture outputting means (monitor). When in this state a
picture switching request is sent through the transmission medium to the
picture receiving unit, the control signal reception means 2104 accepts the
picture switching 5 request. This request also includes the channel
resource this picture receiving unit receives after the picture switching.
If only one picture signal demodulation means exists within the picture
receiving unit, in accordance with the switching request, the control
signal reception means 2104 gives an indication of the requested 10 channel
resource to the demodulation channel setting means 2103-1 to change the
reception channel for the picture signal demodulation means 2101. However,
in the case of changing the reception channel, in general the picture is
unstable and is in disorder until the demodulation circuit comes into
stability. On the other hand, in 15 this embodiment, a plurality of picture
signal demodulation means 2101 are provided (in this case) two means), and
hence the control signal reception means 2104 gives an indication of the
requested channel resource to the demodulation channel setting means 2103
corresponding to the picture signal demodulation means 2101-2 2 0 from
which the picture output switching means 2102 does not take the output
signal, thus changing the reception channel for the picture signal
demodulation means 2101-2. Thereafter, it waits until the demodulation
circuit of the picture signal demodulation means 2101-2 gets into stability
and gives instructions to the 2 5 picture output switching means 2102 to
switch the input to supply   - 6 2 - 11 October 2002 the picture output of
the picture signal demodulation means 2101-2. When receiving the next
picture switching request, the demodulation channel for the picture signal
demodulation means 2101-1 is changed, thereby switching the picture in a
similar way. 5 As described above) according to this embodiment, in 



switching the channel resource for the picture reception in the picture
receiving unit, the other picture signal demodulation means first starts
the demodulation even for a short time, with the result that the temporary
disorder of the picture is avoidable. 10 Eighth Embodiment Referring to
Figs. 22) 23A and 23B, a description will be made herenbelow of an eighth
embodiment of this invention. Fig. 22 is a block diagram showing an
arrangement of a control data communication section of each of the picture
sending units) the 15 picture receiving units and the control signal
transmission unit in the eighth embodiment of this invention. In Fig. 22,
the control data communication section comprises simultaneous transfer
means 2201, control data transmission means 2202 for transmitting control
signal data in response to a request from the simultaneous transfer 2 0
means, control data reception means 2203 for receiving control data through
a transmission medium, control data detection means 2204 for detecting the
fact that the control data flows on the transmission medium, and
transmission control means 220S for making a request to the simultaneous
means 2201 to again transmit the control data 2 5 when a retransmission
request takes place through the transmission   -63 11 October 2002 medium.
Figs. 23A and 23B are illustrations of an example of a time chart for the
control signal data transmission and reception in the eighth embodiment. A
description will be taken hereinbelow of an operation of the 5 10 15 20 25 



arrangement as shown in Figs. 22) 23A and 23B. Let it be assumed that one
control signal transmission unit (referred to as a first control signal
transmission unit) transmits control data 1 to all the picture sending
units, all the picture receiving units and a11 the other control signal
transmission units. The simultaneous transfer means 2201 of the first
control signal transmission unit makes a request for the control data
transmission to the control data transmission means 2202, and the control
data transmission means 2202 actually transmits one packet of control data.
Thereafter, it waits for a given time (time taken for the retransmission
request) without conducting transmission. In a11 the picture sending units,
all the picture receiving units and a11 the other control signal
transmission units, the control data detection means 2204 detects the fact
that the control data flows on the transmission medium, and the control
data reception means 2203 receives the control data if this control data is
coming to itself. In this embodiment, since the first control signal
transmission unit simultaneously transmits the data, the control data
reception means 2203 always receive the data. If succeeding in the
reception thereof, the control data reception means 2203 waits without
conducting transmission until the elapse of a given ensured time period. On
the other hand) if   - 6 4 - 11 October 2002 failing to receive for some
reason, the control data reception means 2203 issues a request to the
control data transmission means 2202, with the control data for the
retransmission request being always transmitted during the time period
taken for the retransmission 5 request. Let it be assumed that the second
and third control signal transmission units fail to receive the data and
their control data transmission means 2202 issue the retransmission
request. This retransmission request can be accomplished by transmitting
the same data for a given time period or by continuously sending a 10 spare
signal for the data transmission for a given time period. In the first
control signal transmission unit which first transmits the control data 1,
the control data detection means 2204 monitors the transmission medium for
the time for the retransmission request after the transmission of the
control data. If 15 the retransmission request is not issued during the
time ensured for the retransmission, the transmission control means 2205
makes a request to the simultaneous transfer means 2201 to transmit the
next control data. If there is the control data to be transmitted, the next
control data is sent as the control data 2 (Fig. 23A). 2 0 If the control
data detection means 2204 detects) during the time period taken for the
retransmission request after the transmission of the control data) the fact
that the control data flows on the transmission medium, the transmission
control means 2205 makes a request to the simultaneous transfer means 2201
to again 2 5 transmit the control data 1 transmitted immediately before
(Fig.   - 6 5 - 11 October 2002 23B). Although there is a possibility that
the retransmission requests are broken if they are continuously transmitted
from the second and third control signal transmission means which came out
to be a failure in the reception a while ago, since in this embodiment 5
the control data other than the retransmission request does not flow in the
transmission medium during the time for the retransmission request, the
first control signal transmission unit can find the occurrence of the
retransmission request even if the control data reception 2203 does not
correctly receive it. The second and third 10 control signal transmission
units which came out to be a failure in the reception can once more receive
the control data, while the other picture sending units, picture receiving
units and control signal transmission units which immediately normally
achieved the reception can ignore the retransmitted control data 1 by
retaining 



15 the fact of the presence of a units) which failed in reception. As
described above, according to this embodiment, even if the jamming of
retransmission requests take place due to a number of control signal
transmission units failing in reception, since the fact of the occurrence
of the retransmission requests can immediately be 2 0 found) there is no
need for a11 the control signal transmission units transmitting the
reception confirmation. Since contributing to the certain transmission of
the control data, this embodiment can suppress the deterioration of the
performance of the transmission medium. Although in this embodiment the
control signal 2 5 transmission units are used for the control data
transmission and   - 6 6 - 11 October 2002 reception, it is also possible
to use the picture sending units or the picture receiving units. Ninth
Embodiment Referring to Figs. 8, 24, a description will be made 5
hereinbelow of a ninth embodiment of this invention. Although Fig. 8 shows
the arrangement of the picture transmission system according to the third
embodiment of this invention, the ninth embodiment has the same arrangement
as that as shown in Fig. 8) and the components are the same as those in the
third embodiment. 10 Fig. 24 is a block diagram showing an arrangement of
an automatic command execution section of each of the picture sending units
and the picture receiving units in the ninth embodiment of this invention.
In Fig. 24) the automatic command execution section is made up of execution
command sequence storage means 2401 for 15 storing an execution command
sequence including the numbers of steps under the automatic execution, the
time interval determined at every step and one or more execution commands
to be implemented in the steps, stored command execution means 2402 for
executing the command operations stored in the execution 2 0 command
sequence storage means 2401 ) execution command sequence reception means
2403 for receiving a portion of or a11 the execution command sequence from
the external to store it in the execution command sequence storage means
2401 ) time measuring means 2404 for measuring time to communicate the time
2 5 information to automatic stored command execution requesting 



- 6 7 - 11 October 2002 means 2405 at every certain time, the automatic
stored command execution requesting means 24p5 for making a request to the
stored command execution means 2402 to conduct the command operation stored
in the execution command sequence storage means 2401, and 5 on-execution
command number storage means 2406 for storing step identification
information of the command which is currently on the automatic execution. A
table 1 shows an example of contents of step numbers, time intervals
determined for the steps and one or more execution 10 commands to be
executed in the steps, which are stored in the execution command sequence
storage means 2401 in the picture sending units, the picture receiving
units in the ninth embodiment. Table 1 15 Steu Number Time Interval command
1 1 5 seconds ch4 reception start 2 3 seconds ch5 reception start 3 5
seconds ch8 reception start Command 2 illumination on illumination off 4 7
seconds ch 12 reception start   



-68 11 October 2002 An operation will be described hereinbelow with
reference to Figs. 8 and 24 and the table 1. In this case, the picture
receiving units 806 are constructed as shown in Fig. 24. The picture
sending units 805 has the same arrangement as that of the above-mentioned 5
embodiment. A predetermined operation such as the picture switching
processing can be conducted in the picture receiving units 806 at a given
time interval as follows. A command operation sequence to be needed is
transmitted in advance from the external such as the picture connection
requesting means 808 to the 10 corresponding picture receiving unit 806 and
is required to be stored as the execution command sequence. The execution
command sequence is exemplified by the above table 1. The table I shows the
following fixed operations. First, in the command step number 1, the
reception starts through the use of the reception 15 channel ch4 and an
illumination switch connected to the same picture receiving unit 806 is
turned on. Let it be assumed that in this embodiment the illumination
switch connected to the picture receiving unit 806 is designed to be
mechanically turned on and off. Thereafter, this state remains for 5
seconds, and then in the 2 0 command step number 2 the reception starts
through the use of the reception channel ch5 and similarly the interruption
takes place for 3 seconds. Subsequently) in the command step number 3) the
reception starts using the reception channel ch8 and the illumination
switch connected to the picture receiving unit 806 is 2 5 turned off. This
situation remains (waiting) for 5 seconds. Finally,   -69 11 October 2002
in the command step number 4, the reception takes place by changing the
reception channel to chl2, then waiting for 7 seconds. After the command
step number 4, the process returns to the command step number 1, then
conducting the operation. 5 



10 15 20 25 When receiving the execution command sequence shown in the
table 1, the execution command sequence reception means 2403 of the picture
receiving unit 806 puts the designated execution command sequence in the
execution command sequence storage means 2401. The external unit such as
the picture connection requesting means 808 gives instructions to the
picture receiving unit 806 to carry out the automatic execution of the
execution command sequence. In response to the reception of the
instructions) the execution command sequence reception means 2403 makes a
request for the start of the automatic execution to the automatic stored
command execution requesting means 2405. In this case, it is also possible
that another section of the same picture receiving unit can give
instructions for the execution in place of the external unit. The automatic
stored command execution requesting means 2405 issues a request for the
execution of the command, stored in the execution command sequence storage
means 2401 ) to the stored command execution means 2402. In starting the
automatic execution, the stored command execution means 2402 works to
execute, of commands stored in the execution command sequence storage means
2401 ) all of one or more commands in the command step number 1, and the
automatic stored command execution   11 October 2002 requesting means 2405
puts the command step number (beginning with 1 ) which is currently on
execution in the on-execution command number storage means 2406. In this
embodiment) the picture reception channel is set to 4 before the reception
starts, and 5 the illumination switch connected thereto is turned on.
Further, the number 1 is stored in the on-execution command number storage
means 2406. Thereafter) the automatic stored command execution requesting
means 2405 waits for 5 seconds on the basis of the time information sent
from the time measuring means 2404 at a given 10 time interval.
Subsequently, the automatic stored command execution requesting means 2405
detects, on the basis of the time information from the time measuring means
2404, the fact that 5 seconds pass. In addition, referring to the command
step number being on 15 execution stored in the on-execution command number
storage means 2406, the automatic stored command execution requesting means
2405 makes a request to the stored command execution means 2402 to conduct
the operation corresponding to the next command step number of the
execution commands stored in the 2 0 execution command sequence storage
means 2401. Accordingly) the picture reception of the command stored in the
execution command sequence storage means 2401 and transmitted through the
reception channel ch5 starts. Further) the number 2 being the executed
command step number is stored in the on-execution 2 5 command number
storage means 2406. Still further) the automatic   ' ~ 1 ' 11 October 2002 



stored command execution requesting means 2405 waits for 3 seconds on the
basis of the time information from the time measuring means 2404. With this
operation repeated, the predetermined command process is done at a given
time interval in 5 accordance with the operational contents of the
execution command sequence shown in the table 1, so that the picture
receiving unit 806 automatically operates. As described above, according to
this embodiment, with no use of a special managing unit, the picture
receiving units or the picture 10 sending units can independently conduct
the process of automatically conducting the operation such as the picture
switching in accordance with a given procedure. Thus, a high performance is
attainable with the parallel executions in the respective picture receiving
units or picture sending units and with the decrease in 15 transmission
quantity on the transmission medium. Tenth Embodiment A tenth embodiment of
this invention will be described hereinbelow with reference to Figs. 8 and
25 and the table 1. Although Fig. 8 shows the arrangement of the picture
transmission 2 0 system according to the third embodiment of this
invention, the tenth embodiment has the same arrangement as that as shown
in Fig. 8) and the components are the same as those in the third
embodiment. The table 1, which has been used for the description of the
ninth embodiment, shows an example of contents of step 2 5 numbers, time
intervals determined for the steps and one or more   - ~ 2 - 11 October
2002 execution commands to be executed in the steps, which are stored in
execution command sequence storage means 2601 in the picture sending units
and the picture receiving units in the tenth embodiment. 5 Fig. 25 is a
block diagram showing an arrangement of an automatic command execution
section of the picture sending units and the picture receiving units in the
tenth embodiment of this invention. In Fig. 25, the automatic command
execution section is composed of execution command sequence storage means
2601 for 10 storing an execution command sequence including the number of
step under automatic execution, time interval determined for the steps and
one or more execution commands to be executed, stored command execution
means 2602 for executing the command process stored in the execution
command sequence storage means 2601, 15 execution command sequence
reception means 2603 for receiving a portion of or a11 the execution
command sequence from the external to put it in the execution command
sequence storage means 2601, time measuring means 2604 for measuring time
to give a notice of time information to automatic stored command execution
requesting 2 0 means 2605 at a given time interval, the automatic stored
command execution requesting means 2605 for making a request to the stored
command execution means 2602 to conduct the command process stored in the
execution command sequence storage means 2601, onexecution command number
storage means 2606 for storing step 



2 5 identification information on the automatically executed command   7 3
' 11 October 2002 which is currently on execution, and execution method
selection means 2607 for selecting one of a method of receiving a control
request for the automatic execution operation of the execution command from
the external and a method of automatically 5 advancing the process through
the use of the time measuring means 2604. A description will be taken
hereinbelow of an operation of the arrangement as shown in Figs. 8 and 25
and the table 1. The picture receiving units 806 are constructed as shown
in Fig. 25. Although 10 the description will be made using an example of
the picture receiving units, this embodiment can also use the picture
sending units 805 in a similar way. In each of the picture receiving units
806, as well as the method taken in the ninth embodiment, a predetermined
operation (such as the picture switching) can 15 automatically be done at a
given time interval. In this case, the stopping or resuming of the
automatic execution operation from the external is realizable as follows.
Now, let it be assumed that in the picture receiving unit 806 the execution
command sequence storage means 260l stores the 2 0 execution command
sequence shown in the table 1 and the picture receiving unit 806 is in
automatic execution operation. At this time, the automatic stored command
execution requesting means 2605 works by detecting the time information
given from the time measuring means 2604 through the execution control
method 2 5 selection means 2607, and when advancing to the next command   -
7 4 - 11 October 2002 step, makes a request to the stored command execution
means 2602 referring to the command step number, which is on execution,
stored in the on-execution command number storage means 2606 so that the
stored command execution means 2602 conducts the 5 operation corresponding
to the next command step number of the execution commands stored in the
execution command sequence storage means 2601. During the automatic
execution operation, the execution control method selection means 2607
directly passes the time 10 information from the time measuring means 2604
to the automatic 



stored command execution requesting means 2605. However, when receiving a
request for temporarily stopping the automatic execution operation from the
external such as the picture connection request means 808, it does not pass
the time information from the 15 time measuring means 2604 to the automatic
stored command execution requesting means 2605 until receiving a request
for resuming the automatic execution operation, but outputs the control
command (for example, the resumption of the automatic execution, the
advance by one command step) or the like) from the external to 2 0 the
automatic stored command execution requesting means 2605. In this case, the
automatic stored command execution requesting means 2605 conducts the
command execution in accordance with the control request for the automatic
execution from the external. In the case of receiving the request of
"temporary stop of 2 5 automatic execution operation" from the external,
the execution   11 October 2002 control method selection means 2607 comes
into a mode for the stop of the automatic execution and gives instructions
to the automatic stored command execution requesting means 2605 to stop the
automatic execution and further stops the output of the time 5 information.
For this reason, the command number stored in on execution command number
storage means 2606 does not advance. Secondly, when receiving the request
of " advance by one command step", the execution control method selection
means 2607 gives that request to the automatic stored command execution
requesting 10 means 2605) and the automatic stored command execution
requesting means 2605 refers to the on-execution command number stored in
the on-execution command number storage means 2606 to make a request to the
stored command execution means 2602 to conduct the operation corresponding
to the next command 15 step number of the execution commands stored in the
execution command sequence storage means 2601. Furthermore, when receiving
the request of "resume automatic execution operation" from the external,
the execution control method selection means 2607 gives instructions for
the 2 0 resumption of the automatic execution to the automatic stored
command execution requesting means 2605 and further outputs the time
information coming from the time measuring means 2604) and the automatic
stored command execution requesting means 2605 detects the elapse of the
necessary time on the bases of the time 2 5 information it gets and issues
a request to the stored command   ' 7 6 ' 11 October 2002 



execution means 2602 to execute the command corresponding to the next
command step number. Thereafter) it enters a mode for the automatic
execution operation and executes the execution command in the next command
step in order after the designated time is 5 elapsed. As described above,
according to this embodiment, even if the process of automatically
conducting an operation such as picture switching according to a given
procedure is automatically done without the use of a managing unit, by
switching between the time 10 information from the time measuring means and
the operation instructions from the external, the control of the automatic
execution operation is possible from the external. Eleventh Embodiment
Referring to Figs. 8 and 26 and the table 1, a description will 15 be taken
hereinbelow of an eleventh embodiment of this invention. Although Fig. 8
shows the arrangement of the picture transmission system according to the
third embodiment of this invention, the eleventh embodiment has the same
arrangement as that as shown in Fig. 8, and the components are the same as
those in the third 20 embodiment. The table 1, which has been used for the
description of the ninth embodiment, also shows an example of contents of
step numbers, time intervals determined for the steps and one or more
execution commands to be executed in the steps, which are stored in
execution command sequence storage means 2701 in the picture   - 7 7 11
October 2002 sending units and the picture receiving units in the eleventh
embodiment. Fig. 26 is a block diagram showing an arrangement of an
automatic command execution section of the picture sending units 5 and the
picture receiving units in the eleventh embodiment of this invention. In
Fig. 26, the automatic command execution section is made up of execution
command sequence storage means 2701 for storing an execution command
sequence including step numbers under automatic execution) time intervals
determined for the steps 10 and one or more execution commands to be
executed in the steps) stored command execution means 2702 for conducting
the command operations stored in the execution command sequence storage
means 2701, automatic stored command execution requesting means 2705 for
making a request for the execution of the command 1 S operations stored in
the execution command sequence storage means 2701, on-execution command
number storage means 2706 for storing step identification information on
the commands being currently under the automatic execution, and automatic
execution status notice means 2707 for, when the stored command execution 2
0 means 2702 conducts the command execution operation, communicating the
information on that execution command to the other picture receiving units
806, picture sending units 80S and control signal transmission units 807. A
description will be taken hereinbelow of an operation of the 2 5
arrangement shown in Figs. 8 and 26 and the table 1. In this case) 



- 7 8 ' 11 October 2002 the picture receiving units 806 are constructed as
shown in Fig. 26. Although the description will be made in terms of an
example of the picture receiving units, the picture sending units 805 is
also available. In cases where in the picture receiving units 806 the 5
predetermined execution command sequence is automatically conducted at a
given time interval or is controlled at an arbitrary timing mentioned in
the above ninth and tenth embodiments, there may be a need for noticing the
outside of the picture receiving unit of the identification information on
the executed command or the 10 execution result. That is) there is a case
that a different unit accomplishes centralized control of the present
picture connection states (for example) the states of the reception
channels and the illumination switches shown in the table 1 ) or the like.
Now, let it be assumed that in the picture receiving unit 806 1 S the
execution command sequence storage means 2701 stores the execution command
sequence shown in the table 1 and the picture receiving unit 806 conducts
the automatic execution operation in accordance with the stored execution
command sequence. At this time, the automatic stored command execution
requesting means 2 0 2705 detects the time information from the time
measuring means and operates) and when advancing to the next command step,
makes a request to the stored command execution means 2702 referring to the
on-execution command step number stored in the on-execution command number
storage means 2706 so that the stored command 2 5 execution means 2702
executes the operation corresponding to the   -79 5 10 11 October 2002 next
command step number of the execution commands stored in the execution
command sequence storage means 2701. The stored command execution means
2702 executes the requested execution command and gives to the automatic
execution status notice means 2707 the command execution information such
as the command step number (for example, 1) executed) the contents (for
example, the reception start using the channel 4, the illumination on) of
the command executed and the execution result of the command. Thereafter)
the automatic execution status notice means 2707 transmits the given
command execution information to the other picture receiving units 806, the
picture sending units 805 and the control signal transmission units 807.
The number of destinations can be one or plural. 



Then, through the use of the method in the ninth embodiment 15 20 or the
tenth embodiment, the automatic stored command execution requesting means
2705 again issues a request to the stored command execution means 2702 to
execute the execution command stored in the execution command sequence
storage means 2701, and the automatic execution status notice means 2707
repeatedly sends the command execution information to the other picture
receiving units 806, the picture sending units 805 and the control signal
transmission unit 807. Thus) in cases where the execution command
corresponding to one command step number is executed at a designated time
interval or in accordance with instructions from the 2 5 external) the
information can be sent to the external units.   -80 process of
automatically performing the operation such as the As described above,
according to this embodiment) even if the picture switching according to a
given procedure is automatically done without the use of a managing unit,
the other units can know 5 the progress status of the automatic executions
made in non synchronous states in the picture sending units or the picture
receiving units. In addition, one unit can accomplish the centralized
control of the present picture connection states in all the picture
receiving units or the like, thus facilitating the management of the 10
whole picture transmission system. Twelfth Embodiment Referring to Figs. 8
and 27 and the following tables 2 and 3, a description will be made
hereinbelow of a twelfth embodiment of 



this invention. Although Fig. 8 shows the arrangement of the 15 picture
transmission system according to the third embodiment of this invention,
the twelfth embodiment has the same arrangement as that as shown in Fig. 8,
and the components are the same as those in the third embodiment. 20 Table
2 11 October 2002 ]Execution Command Serquence for Picture Receiving Unit
806-1 Step Number Time Interval Command 1 Command 2 1 5 seconds ch4
reception start illumination on   2 3 4 3 seconds 5 seconds 7 seconds Table
3 



Execution Command Sequence for Picture Receiving Unit 806-2 Sten Number
Time Interval Command 1 Command 2 5 10 1 ? seconds 2 ? seconds 3 ? seconds
4 ? seconds -81 ch5 reception start 11 October 2002 ch8 reception
illumination off start chl2 reception start ch22 reception start ch25
reception start illumination on ch32 reception start ch36 reception start
illumination off Fig. 27 is a block diagram showing an arrangement of an
automatic execution section of the picture sending units and the picture
receiving units in the twelfth embodiment of this invention. The automatic
command execution section is, as shown in Fig. 27, composed of execution
command sequence storage means 2801 for storing an execution command
sequence including step numbers under automatic execution, time intervals
determined for the steps and one or more execution commands to be executed
in the steps)  



8 2 11 October 2002 stored command execution means 2802 for conducting the
command operations stored in the execution command sequence storage means
2801 ) execution command sequence reception means 2803 for receiving a
portion of or a11 the execution command sequence 5 from the external and
for making the execution command sequence storage means 2801 store the
received execution command sequence) time measuring means 2804 for
measuring time to inform automatic stored command execution requesting
means 2805 of the time information at a given time interval, the automatic
stored 10 command execution requesting means 280S for making a request to
the stored command execution means 2802 to conduct the command operation
stored in the execution command sequence storage means 2801, and
on-execution command number storage means 2806 for storing step
identification information on the command which is on 15 the automatic
execution. The table 2 shows the execution command sequence stored in the
execution command sequence storage means 2801 of a first picture receiving
unit 806-1 in the twelfth embodiment and has the same contents as those of
the table 1, and the table 3 shows an 2 0 example of the execution command
sequence stored in the execution command sequence storage means 2801 of a
second picture receiving unit 806-2 in this embodiment. A description will
be taken hereinbelow of an operation of the arrangement shown in Figs. 8
and 27 and the tables 2 and 3. Let it 2 5 be assumed that the picture
receiving units 806 are constructed as   - 8 3 - 11 October 2002 shown in
Fig. 27. Although the following description will be made in terms of the
picture receiving units, it is also possible to use the picture sending
units 80S. First, using the method in the ninth embodiment, the necessary
execution command sequence operations S are stored in advance in the
execution command sequence storage means 280I of each of a plurality of
units, i.e., the picture receiving unit 806-1 and the picture receiving
unit 80b-2, which are required to concurrently or synchronously conduct the
command operations. Naturally, these command operations can be different
from each 10 other. In the case of this embodiment, the execution command
sequence storage means 2801 of the first picture receiving unit 806-1
stores the command operation shown in the table 2) while the execution
command sequence storage means 2801 of the second picture receiving unit
806-2 stores the command operation shown 1 S in the table 3. However, in
the case of this arrangement, the time intervals stored in the execution
command sequence storage means 2801 of one picture receiving unit 806-1 of
the plurality of picture receiving units 806-1 and 806-2 which
simultaneously conduct the operations correctly work, whereas the time
intervals stored in the 2 0 execution command sequence storage means 2801
of the other picture receiving unit 806-2 are ignored. 



The automatic stored command execution requesting means 280S of the first
picture receiving unit 806-1 starts the automatic execution of the
execution command stored in the execution 2 5 command sequence storage
means 2801 through the use of the   -84 11 October 2002 method in the ninth
embodiment or the tenth embodiment. In this 5 10 15 20 case, the automatic
stored command execution requesting means 2805 uses the simultaneous
transfer means 2807 to concurrently make a request for the command
execution to its stored command execution means 2802 and a11 the other
picture receiving units (806-2) which are required to execute the command.
When receiving the command execution request, in the picture receiving
units 806 the stored command execution means 2802 executes the requested
execution command stored in the execution command sequence storage means
2801. Immediately after the start of the automatic execution of the
execution command, the stored command execution means 2802 of the first
picture receiving unit 806-1 and the stored command execution means 2802 of
the second picture receiving unit 806-2 which receives the execution
request through the transmission medium concurrently start the command
execution. In this embodiment) the stored command execution means 2802 of
the first picture receiving means 806-1 starts the reception in a state
that the picture reception channel is set to 4 and turns on the
illumination switch (table 2) connected thereto, while the stored command
execution means 2802 of the second picture receiving unit 806-2 starts the
reception in a state that the picture reception channel is set to 22 (table
3). These command executions are simultaneously done in a synchronized
condition. Thereafter, as in the case of the ninth embodiment or the 2 5
tenth embodiment, the operation remains for a designated time or   - 8 5 -
11 October 2002 the next command step is executed in accordance with the
control request from the external. In this embodiment) number 1 is stored
in the on-execution command number storage means 2806 of the first picture
receiving unit 806-1, and then the automatic stored 5 command execution
requesting means 2805 makes a request for the execution of the next command
step after waiting for 5 seconds on the basis of the time information given
from the time measuring means 2804 at a given time interval. With the
repeated operation, the command execution operations (mainly, the picture
switching or 



10 the like) can concurrently be done in accordance with the operational
contents of the execution commands stored in the execution command sequence
storage means 2801 of each of the plurality of picture receiving means 806.
The timing that the picture receiving units 806-1 and 806-2 receiving the
execution 15 instructions execute the command respectively depend upon
their internal clocks. The plurality of picture sending units and picture
receiving units can simultaneously perform the synchronized execution in
such a manner that one picture sending unit or picture receiving unit sends
a time adjusting command for the notice of 2 0 time at a given time
interval through the simultaneous transfer means and the picture sending
units and picture receiving units receiving this command synchronize the
internal clocks. As described above, according to this embodiment, even if
the process of automatically conducting the operation such as the 2 5
picture switching according to a given procedure is automatically   ' 8 6 -
11 October 2002 done without the use of a managing unit) the execution
timings for the automatic executions which are made in non-synchronized
states are synchronized in the picture sending units and the picture
receiving units, thus accomplishing the concurrent execution. Thus, 5 the
picture can concurrently be switched in a plurality of picture receiving
units, thereby creating the natural view. Thirteenth Embodiment Referring
to Figs. 8 and 28, a description will be made hereinbelow of a thirteenth
embodiment of this invention. Although 10 Fig. 8 shows the arrangement of
the picture transmission system according to the third embodiment of this
invention, the thirteenth embodiment has the same arrangement as that as
shown in Fig. 8, and the components are the same as those in the third
embodiment. Fig. 28 is a block diagram showing an arrangement of a local 



15 control signal transmission section of the control signal transmission
units, the picture sending units and the picture receiving units in the
thirteenth embodiment of this invention. The local control signal
transmission section is) as shown in Fig. 28, composed of local control
signal reception means 3001 for receiving a control signal 2 0 from an
external control unit connected thereto, destination information storage
means 3002 for storing the destination to which a control signal goes,
control signal transmission means 3003 for transmitting a control signal to
a different control signal transmission unit, picture sending unit or
picture receiving unit 2 5 which is a destination stored in the destination
information storage   ' 8 ~ - 11 October 2002 means 3002, and destination
information setting means 3004 for setting the destination stored in the
destination information storage means 3002 in accordance with a request
from the external. A description will be taken hereinbelow of an operation
of the 5 arrangement as shown in Figs. 8 and 28. A picture sending unit
80S-1 arranged asshownin Fig.28 is connected to a camera(picture
inputtingmeans)801-1as shown in Fig. 8 and the camera801-1 is equippedwith
asensorso that a control signal from thesensor is inputtedin
thepicturesending unit 805-1. Let it be10 assumed that
thepictureinformation inputted from the camera  80l-1 is now transmitted to
a monitor (picture outputting means) 803-1. A unit outside the picture
sending unit 805-1, for example the picture connection requesting means
808, issues a request to the picture sending unit 805-1 to set as the
destination information the 15 picture receiving unit 806-1 coupled to the
monitor 803-1. When receiving this request through the transmission medium
and the reception means, the destination information setting means 3004 of
the picture sending unit 80S-1 makes the destination information storage
means 3002 store the picture receiving unit 806-1 (the 20 address of the
picture receiving unit 806-1). At this time) if the 



control signal occurs from the sensor of the camera 801-1, the local
control signal reception means 3001 of the picture sending unit 805-1
receives this sensor signal) and the control signal transmission means 3003
transmits the sensor control signal to the 2 5 destination stored in the
destination information storage means   8 8 - 11 October 2002 3002 without
change. In this example, the transmission is made to the picture receiving
unit 806-1. Accordingly, the picture receiving unit 806-1 can receive the
sensor signal of the camera 801-1 and, for example, can change the display
on the monitor (the picture 5 outputting means) connected thereto or turn
on a Lamp. As described above, according to this embodiment, a control
signal issued from a control unit connected to the picture sending units,
the picture receiving units or the control signal transmission unit can be
transmitted to the picture sending units, the picture 10 receiving units
and the control signal transmission units which can be set from the
external. Although in this embodiment the picture sending unit is used) it
is also possible to use the picture receiving units 806 or the control
signal transmission units 807. If the other parties are stored as the
destination in the destination information 15 storage means) one-to-one
control signal communications are possible. In addition to the sensor, it
is also possible to transmit to distant places a control signal outputted
from a control unit such as a video recorder, a video player and a CD
player. The control unit can be a unit which has no relation to this
picture transmission 20 system. Fourteenth Embodiment Referring to Figs. 8
and 29) a description will be made hereinbelow of a fourteenth embodiment
of this invention. Although Fig. 8 shows the arrangement of the picture
transmission 2 5 system according to the third embodiment of this
invention, the   ' 8 9 ` 11 October 2002 fourteenth embodiment has the same
arrangement as that as shown in Fig. 8, and the components are the same as
those in the third embodiment. Fig. 29 is a block diagram showing an
arrangement of an error 5 information transmission section of the control
signal transmission 



units, the picture sendingunits andthe picture receivingunits inthe
fourteenth embodimentof thisinvention. The errorinformationtransmission
section is, asshown inFig. 29) composed oferrordetection means 3101
fordetectingan error generated inthe10 internal processing,
errordestination information storagemeans 3102 for storing the destination
to which the detected error information is sent, error transmission means
3103 for transmitting the error information to the picture sending unit
805, the picture receiving unit 806 or the control signal transmission unit
807 which 15 is the destination stored in the error destination information
storage means 3102, and error destination information setting means 3104
for setting the error destination to be stored in the error destination
information storage means 3102 in accordance with a request from the
external. 2 0 A description will be made hereinbelow of an operation of the
arrangement as shown in Figs. 8 and 29. The picture sending units 805, the
picture receiving units 806 and the control signal transmission units 807
receive a control signal through the transmission medium and transmits a
control signal through the 2 5 transmission medium. Further) as well as the
ninth embodiment,   - 9 0 - 11 October 2002 various processing such as the
automatic execution operations for the execution commands are done in their
interiors. In the case that error occurs in these transmission processing,
reception processing and internal processing) there is a possibility that
the error is not 5 communicated to any place. In this case, there arises a
problem that the picture transmission system does not correctly work. Let
it be assumed that, the picture sending unit 805 is arranged as shown in
Fig. 29 and any failure of the reception of a control signal occurs. In
this instance, the error detection means 10 3101 of the picture sending
unit 80S detects the error and gets the error information(such as
cause).The error transmissionmeans3103 sends thiserror informationto the
destination storedin theerror destinationinformation storage means 3102. A
unitoutsidethe picture sending unit 805, forexample the picture
connection15 requesting means808, previouslymakes a request to thepicture
sending unit 805 to set as the error destination information the picture
receiving unit 806 connected to the monitor 803. When receiving this
request through the transmission medium and the reception means) the error
destination information setting means 2 0 3104 of the picture sending unit
805 makes the error destination information storage means 3102 store the
picture receiving unit 806 (the address of the picture receiving unit 806).
Thus, in this embodiment the error information is sent to the picture
receiving unit 806, and hence it is possible that the picture 2 5 receiving
unit 806 knows the fact that an abnormality occurs in the   



- 91 - 11 October 2002 picture sending unit 80S connected to the camera 801
and receives that error information. Accordingly) it can display the
occurrence of the error or take the countermeasures such as no use of the
camera 801. S As described above, according to this embodiment, the error
information issued from the internal of the picture sending unit, the
picture receiving unit and the control signal transmission unit can be
transmitted to the picture sending units, the picture receiving units and
the control signal transmission units which can be set 10 from the
external. Although in this embodiment the picture sending unit is used, it
is also possible to use the picture receiving unit 806 or the control
signal transmission unit 807. If the designations stored in the error
destination information storage means 3102 of a11 the picture sending units
80S, picture receiving units 806 and 1 S control signal transmission units
807 are set to be the same) the error information gather to one place)
which can facilitate the error management in the entire picture
transmission system. As described before, this invention performs the
dynamic management of the channel resources of the transmission medium 2 0
with the picture connection managing unit or the picture sending unit and
the picture receiving unit to allow the number of picture inputting means
(cameras, video players or the like) to be installed to exceed the number
of channel resources. In addition, with the goodness of fit between the
vacant channels and the picture 2 S inputting means being calculated) the
channel allocation is possible   - 9 2 - 11 October 2002 taking into
consideration the restriction of the channel resources to be used in the
picture switching. Further, in a manner that a plurality of picture sending
units and a plurality of picture receiving units perform the dynamic
management of the channel resources) 5 the dynamic allocation of the
channel resources is possible with a simple arrangement but without the use
of a special managing unit. Still further, through the use of the
simultaneous transfer means) a plurality of picture receiving units or
picture sending units are synchronized with each other, so that the picture
switching is 10 possible without the disorder of the pictures. Moreover)
the picture receiving unit has two or more tuners and, through the use of
the tuner which is not on output in the picture switching, the picture
reception is started and then the tuner is changed, so that it is possible
to switch the picture without the disorder of the pictures. 15 Besides)
only the picture receiving unit which fails in the reception issues a
retransmission request during a given time period when the picture sending
unit or the picture receiving unit uses the simultaneous transfer means for
transferring a control signal, and hence the transmission is possible
without largely deteriorating the 



2 0 efficiency of the transmission medium. Furthermore, in a way that the
picture receiving unit or the picture sending unit stores the execution
command) the operation such as the picture switching can automatically be
done, and when performing the automatic execution) that operation is
controllable 2 5 and the grasping the execution status is possible. In
addition)   - 9 3 - 11 October 2002 through the use of the simultaneous
transfer means) it is possible to accomplish the automatic execution of the
operation such as the picture switching in a synchronized state using a
plurality of picture receiving units or picture sending units. Further,
with the picture 5 receiving unit) the picture sending unit and the control
signal transmission unit retaining the destination, a control signal issued
from a control unit can easily be transmitted through the transmission
medium. Moreover, with the picture receiving unit, the picture sending unit
and the control signal transmission unit 10 retaining the error
destination) in the error processing it is possible to readily grasp the
execution status. It should be understood that the foregoing relates to
only preferred embodiments of the present invention, and that it is
intended to cover a11 changes and modifications of the embodiments 15 of
the invention herein used for the purposes of the disclosure, which do not
constitute departures from the spirit and scope of the invention.   - 9 4 -
11 October 2002 WHAT IS CLAIMED IS: 1. A picture transmission system
comprising: a plurality of picture inputting means; a transmission medium
for multiplexing and transmitting 5 video information inputted through said
plurality of picture inputting means; 



a plurality of picture outputting means for displaying said video
information transmitted through said transmission medium; a plurality of
branching means for joining and distributing the 10 video information
introduced into said transmission medium and multiplexed therein; a
plurality of picture sending units connected to said branching means for
selecting a specified channel of said transmission medium to send said
video information taken through 15 said picture inputting means) and made
for performing input and output of a control signal through said
transmission medium; a plurality of picture receiving units connected to
said branching means for selecting said video information of a specified
channel of a plurality of channels multiplexed in said transmission 2 0
medium to output the selected information to said picture outputting means,
and made for performing input and output of a control signal through said
transmission medium; a control signal transmission unit connected to said
branching unit for carrying out input and out of a control signal through
said 25 transmission medium;   



- 9 5 - 11 October 2002 picture connection requesting means connected to
said control signal transmission unit for making a request for switching a
picture taken through specified one of said picture inputting means to
specified one of said picture outputting means; and 5 a picture connection
managing unit connected to said control signal transmission unit for
managing a picture connection state between said picture inputting means
and said picture outputting means and channel resources of said
transmission medium and for accepting a connection request from said
picture connection 10 requesting means to control the picture connection
state, wherein said picture connection managing unit includes a plurality
of picture sending state storage means for storing channel information on
each of said picture inputting means in the form of a stack structure, a
plurality of picture receiving state storage means 15 for storing
identification information on said picture inputting means from which said
picture outputting means is on picture reception, and resource allocation
means for allocating channel resources necessary for picture connection,
and when said picture connection requesting means makes a request for
picture switching 2 0 to output a picture from first picture inputting
means of said 



plurality of picture inputting means to first picture outputting means of
said plurality of picture outputting means, said resource allocation means
finds second picture inputting means) from which said first picture
outputting means is in picture reception) from said 2 5 picture receiving
state storage means corresponding to said first   - 9 6 - 11 October 2002
picture outputting means to take out one head channel resource from said
channel information in said picture sending state storage means
corresponding to said second picture inputting means and, if said channel
information comes to vacancy, gives instructions to 5 turn off a picture
sending switch of said picture sending unit which is in connection with
saidsecondpicture inputting means and givesinstructions to said
picturesendingunit, whichis in connection withsaid first picture
inputtingmeans,to add thederived channelresource to a head of
saidchannelinformationin said picture10 sending state storage means
corresponding tosaid first picture inputting means and to send a picture
through the use of a channel resource existing a stack bottom of said
channel information and further gives instructions to said picture
receiving unit, which is in connection with said first picture outputting
means, to receive the 15 picture through the use of said channel resource
existing on the stack bottom of said channel information, so that said
channel resources equal in number to said picture outputting means allow
arbitrary picture connections with more picture inputting means. 2. A
picture transmission system comprising: 2 0 a plurality of picture
inputting means; a transmission medium for multiplexing and transmitting
video information inputted through said plurality of picture inputting
means; a plurality of picture outputting means for displaying said 2 5
video information transmitted through said transmission medium;   9 ~ - 11
October 2002 a plurality of branching means for joining and distributing
the video information introduced into said transmission medium and
multiplexed therein; a plurality of picture sending units connected to said



5 branching means for selecting a specified channel of said transmission
medium to send said video information taken through said picture inputting
means, and made for performing input and output of a control signal through
said transmission medium; a plurality of picture receiving units connected
to said 10 branching means for selecting said video information of a
specified channel of a plurality of channels multiplexed in said
transmission medium to output the selected information to said picture
outputting means) and made for performing input and output of a control
signal through said transmission medium; 15 a control signal transmission
unit connected to said branching unit for carrying out input and out of a
control signal through said transmission medium; picture connection
requesting means connected to said control signal transmission unit for
making a request for switching a picture 2 0 taken through specified one of
said picture inputting means to specified one of said picture outputting
means; and a picture connection managing unit connected to said control
signal transmission unit for managing a picture connection state between
said picture inputting means and said picture outputting 2 5 means and
channel resources of said transmission medium and for   - 9 8 - 11 October
2002 



accepting a connection request from said picture connection requesting
means to control the picture connection state, wherein said picture
connection managing unit includes a plurality of picture sending state
storage means for storing channel S information, which is currently on
output) on each of said picture inputting means and the number of
on-connection picture outputting means which are on picture connection, a
plurality of picture receiving state storage means for storing
identification information on said picture inputting means from which said
picture 10 outputting means are on picture reception, vacant channel
information storage means for storing channel resources which are not put
to use, channel resource goodness-of-fit calculation means for calculating
a goodness of fit between said picture inputting means and said channel
resources, and resource allocation means for 15 allocating said channel
resources necessary for picture connections, and when said picture
connection requesting means makes a request for switching a picture taken
through first picture inputting means of said plurality of picture
inputting means to first picture outputting means of said plurality of
picture outputting means, said 2 0 resource allocation means finds second
picture inputting means, which is in picture reception) from said picture
receiving state storage means corresponding to said first picture
outputting means to decrement the number of said on-connection picture
outputting means, stored in said picture sending state storage means 25
corresponding to said second picture inputting means, by 1, and,   ' 9 9 '
11 October 2002 when the number comes to 0, derives a channel resource from
said channel information to make said vacant channel information storage
means store the derived channel resource, and gives instructions to turn
off a picture sending switch of said picture 5 sending unit which is in
connection with said second picture inputting means, and increments the
number of said on-connection picture outputting means, stored in said
picture sending state storage means corresponding to said first picture
inputting means, by 1, and when the number of said on-connection picture
outputting 10 means is not 1, gives instructions to said picture receiving
means which is in connection with said first picture outputting means to
receive a picture through the use of said channel resource of said channel
information stored in said picture sending state storage means, and when
the number of said on-connection picture 1 5 outputting means is 1, gives
instructions to said picture sending unit which is in connection to said
first picture inputting means to select and take out a channel resource
with the highest goodness of fit with respect to said first picture
inputting means found through said channel resource goodness-of-fit
calculation means from said 2 0 channel resource stored in said vacant
channel information storage 



means) to store the selected channel resource in said channel information
of said picture sending state storage means corresponding to said first
picture inputting means and to send a picture through the use of said
channel resource included in said 2 5 channel information) and further give
instructions to said picture   -10 0 - 11 October 2002 receiving unit which
is in connection to said first picture outputting means to receive the
picture through the use of said channel resource, so that picture
connections with the more picture inputting means are possible with said
picture outputting means and said 5 channel resources corresponding to the
vacant channels. 3. A picture transmission system comprising: a plurality
of picture inputting means; a transmission medium for multiplexing and
transmitting video information inputted through said plurality of picture
10 inputting means; a plurality of picture outputting means for displaying
said video information transmitted through said transmission medium; a
plurality of branching means for joining and distributing the video
information introduced into said transmission medium and 15 multiplexed
therein; a plurality of picture sending units connected to said branching
means for selecting a specified channel of said transmission medium to send
said video information taken through said picture inputting means) and made
for performing input and 



2 0 output of a control signal through said transmission medium; a
plurality of picture receiving units connected to said branching means for
selecting said video information of a specified channel of a plurality of
channels multiplexed in said transmission medium to output the selected
information to said picture   -101- 11 October 2002 outputting means, and
made for performing input and output of a control signal through said
transmission medium; a control signal transmission unit connected to said
branching unit for carrying out input and out of a control signal through
said 5 transmission medium; picture connection requesting means connected
to said control signal transmission unit for making a request for switching
a picture taken through specified one of said picture inputting means to
specified one of said picture outputting means; and 10 simultaneous
transfer means provided in each of said picture sending units) said picture
receiving units and said control signal transmission unit for
simultaneously transferring the same control signal to all groups of or a
portion of a11 the groups of said picture sending units, said picture
receiving units and said control signal 15 transmission unit. 4. A picture
transmission system as defined in claim 3, wherein 



each of said picture sending units and said picture receiving units
includes: a plurality of picture sending state storage means for storing 2
0 channel information on each of said picture inputting means in the form
of a stack structure; a plurality of picture receiving state storage means
for storing identification information on said picture inputting means from
which said picture outputting means are on picture reception; and   -10 2 -
11 October 2002 resource allocation means for allocating channel resources
necessary for picture connections) wherein, when said picture connection
requesting means uses said simultaneous transfer means to make a request
for picture 5 switching to all said picture sending units and a11 said
picture receiving units to output a picture taken through first picture
inputting means of said plurality of picture inputting means to first
picture outputting means of said plurality of picture outputting means)
said resource allocation means in each of said picture 10 sending units and
said picture receiving units finds second picture inputting means) which is
inpicturereception, from saidpicturereceiving state storage means
corresponding to said firstpictureoutputting means to derive one
headchannel resource from saidchannel information in saidpicture sending
state storagemeansI S corresponding to said secondpictureinputting means
and,if said channel information comes to vacancy and it belongs to said
picture sending unit which is in connection with said second picture
inputting means) turns off its picture sending switch and adds the derived
channel resource to a head of said channel information in 2 0 said picture
sending state storage means corresponding to said first inputting means,
and when it belongs to said picture sending unit which is in connection to
said first picture inputting means, sends a picture through the use of said
channel resource existing on a stack bottom of said channel information,
and if it belongs to said picture 



2 5 receiving unit which is in connection with said first picture   -10 3 -
11 October 2002 outputting means, starts picture reception through the use
of said channel resource) so that said channel resources equal in number to
said picture outputting means allow arbitrary picture connections with the
more picture inputting means. 5 5. A picture transmission system as defined
in claim 3, wherein each of said picture sending units and said picture
receiving units includes: a plurality of picture sending state storage
means for storing channel information, which is currently on output) on
each of said 10 picture inputting means and the number of the on-connection
picture outputting means which are on picture connection; a plurality of
picture receiving state storage means for storing identification
information on said picture inputting means from which said picture
outputting means are on picture reception; 15 vacant channel information
storage means for storing channel resources which are not put to use;
channel resource goodness-of-fit calculation means for calculating a
goodness of fit between said picture inputting means and said channel
resources; and 2 0 resource allocation means for allocating said channel
resources 



necessary for picture connections, wherein, when said picture connection
requesting means uses said simultaneous transfer means to make a request
for picture switching to a11 said picture sending units and a11 said
picture 2 5 receiving units to output a picture taken through first picture
-104 - 11 October 2002 inputting means of said plurality of picture
inputting means to first picture outputting means of said plurality of
picture outputting means, said resource allocation means in each of said
picture sending units and said picture receiving units finds second picture
5 inputting means, which is in picture reception, from said picture
receiving state storage means corresponding to said first picture
outputting means to decrement said on-connection picture outputting means,
stored in said picture sending state storage means corresponding to said
second picture inputting means, by 1 and, 10 when the number comes to 0,
derives a channel resource from said channel information to make said
vacant channel information storage means store said channel resource) and
if it belongs to said picture sending unit which is connection with said
second picture inputting means, turns off its picture sending switch and
increments 15 the number of said on-connection picture outputting means)
stored in said picture sending state storage means corresponding to said
first picture inputting means, by 1, and when the number of said
on-connection picture outputting means is not 1 and it belongs to said
picture receiving unit which is in connection with said first 2 0 picture
outputting means, receives a picture through the use of said channel
resource of said channel information stored in said picture sending state
storage means, and when the number of said onconnection picture outputting
means is l ) selects and derives a channel resource with the highest
goodness of fit with respect to 2 S said first inputting means found
through said channel resource   -10 5 - 11 October 2002 goodness-of-fit
calculation means from said channel resources stored in said vacant channel
information storage means to put the derived channel resource in said
channel information of said picture sending state storage means
corresponding to said first picture 



5 inputting means, and when it belongs to said picture sending units which
is in connection to said first picture inputting means, sends a picture
through the use of said channel resource stored in said channel
information, and when it belongs to said picture receiving unit which is in
connection with said first picture outputting means, 10 receives the
picture through the use of said channel resource, so that said channel
resources equal in number to said picture outputting means allow the
picture connections with the more picture inputting means. 6. A picture
transmission system as defined in claim 3, wherein 15 said picture sending
unit comprises: one picture sending state storage means for storing channel
information on said picture inputting means in the form of a stack
structure; and sending channel resource delivering and receiving means for
2 0 giving and getting channel resources for picture connections to and
from the other picture sending units or said picture receiving units, and
said picture receiving unit comprising:   -10 6 - 11 October 2002 one
picture receiving state storage means for storing identification
information on said picture inputting means from which said picture
outputting means are on picture reception; and reception channel resource
delivering and receiving means for 5 giving and getting channel resources
for picture connections to and from said picture sending units, wherein,
when said picture connection requesting means makes a request for picture
switching to output a picture taken through first picture inputting means
of said plurality of picture 10 inputting means to first picture outputting
means of said plurality of picture outputting means, said reception channel
resource delivering and receiving means of said picture receiving unit
which is in connection with said first picture outputting means finds
second picture inputting means, from which a picture is received, stored in
15 said picture receiving state storage means, and said sending channel
resource delivering and receiving means of said picture sending unit which
is in connection with said second picture inputting means derives one head
channel resource from said channel information stored in said picture
sending state storage means to give said 2 0 channel resource to said
picture sending unit which is in connection with said first picture
inputting means and) when said channel information comes to vacancy, turns
off its picture sending switch, and said sending channel resource
delivering and receiving means of said picture sending unit which is in
connection with said first 2 5 picture inputting means adds said channel
resource it receives to a  



-10 7 - 11 October 2002 head of said channel information stored in said
picture sending state storage means and sends a picture through the use of
said channel resource existing on a stack bottom of said channel
information and further passes said channel resource existing on the stack
bottom of 5 said channel information to said picture receiving unit which
is in connection with said first picture outputting means, and said
reception channel resource delivering and receiving means of said picture
receiving unit which is in connection with said first picture outputting
means receives the picture in said received channel 10 resource, so that
said channel resources equal in number to said picture outputting means
allow arbitrary picture connections with the more picture inputting means.
7. A picture transmission system as defined in claim 3) wherein each of
said picture sending units and said picture receiving units 1 S comprises:
execution command storage means for storing one or more execution commands
such as picture sending start and picture receiving start; stored command
execution means for conducting an operation 2 0 corresponding to said
command stored in said execution command storage means; and execution
command reception means for, when receiving said execution command from any
one of the other picture sending units, the other picture receiving units
and said control signal transmission 2 5 unit, making said execution
command storage means store said   -1 0 8 - 11 October 2002 received
execution command) and for, when receiving instructions for command
execution from the other picture sending units, picture receiving units and
said control signal transmission unit, issuing a request to said stored
command execution means to conduct a 5 command operation stored in said
execution command storage means, wherein, when said picture connection
requesting means makes a request for picture switching to output a picture
taken through first picture inputting means of said plurality of picture 10
inputting means to first picture outputting means of said plurality of 



picture outputting means, in response to simultaneous instructions for
execution of said command operation from said simultaneous transfer means)
each of said picture sending unit which is in connection with said first
picture inputting means, said picture 15 receiving unit which is in
connection with said first picture outputting means and said picture
sending unit which is in connection with said second picture inputting
means displayed on said first picture outputting means concurrently
conducts said command operation including picture sending start, picture 2
0 receiving start and picture sending stop so that the picture switching
between said plurality of picture sending units and said plurality of
picture receiving units are accomplished in synchronized conditions to
prevent temporary disorder of pictures. 8. A picture transmission system as
defined in claim 3) wherein 2 5 each of said picture receiving units
comprises:   -1 0 9 - 11 October 2002 two or more picture signal
demodulation means for selecting and demodulating a picture signal in a set
demodulation channel of video information multiplexed in said transmission
medium to output the demodulated picture signal; 5 picture output switching
means for selecting and outputting one of a plurality of picture signals
outputted from said picture signal demodulation means; demodulation channel
setting means for setting said demodulation channel for each of said
picture signal demodulation 10 means; and control signal reception means
for receiving a control signal transmitted through said transmission medium
to accept a picture switching request, wherein, when receiving requests for
picture connection and 15 picture switching made from the external through
a specified channel resource) said control signal reception means selects
one of said picture signal demodulation means which are not selected by
said picture output switching means and makes a request to said
demodulation channel setting means being in connection with the 2 0
selected picture signal demodulation means to set said demodulation channel
to said channel resource designated from the external, while said picture
output switching means selects a picture signal outputted from said picture
signal demodulation means which sets said demodulation channel and switches
and outputs the picture   -1 10 - 11 October 2002 signal to allow
demodulation to start in said picture signal demodulation means to avoid
temporary disorder of pictures. 



9. A picture transmission system as defined in claim 3, wherein each of
said picture sending units, said picture receiving units and 5 said control
signal transmission unit comprises: said simultaneous transfer means;
control data transmission means for transmitting control data to the other
picture sending units, picture receiving units and control signal
transmission unit in response to a request from said 10 simultaneous
transfer means; control data reception means for receiving said control
data through said transmission medium from the other picture sending units)
picture receiving units and control signal transmission unit; control data
detection means for detecting the fact that said 15 control data flows on
said transmission medium; and transmission control means ~ for making a
request for retransmission of said control data to said simultaneous
transfer means when the other picture sending units, picture receiving
units and control signal transmission unit issues a retransmission request
2 0 through said transmission medium, wherein said control data
transmission means waits for a given time period without transmitting
control data after transmitting said control data to the other picture
sending units, picture receiving units and control signal transmission unit
in 



2 5 response to a request from said simultaneous transfer means, and   -1 1
1- 11 October 2002 said control data reception means of said picture
sending units, picture receiving units and control signal transmission unit
makes a request to said control data transmission means when failing to
receive said control data to send a retransmission request into said 5
transmission medium within said given time period, and when detecting
within said given time period the fact that said control data flows on said
transmission medium, said control data detection means of said picture
sending units, picture receiving units and control signal transmission unit
which send said control data makes 10 a request to said simultaneous
transfer means so that said transmission control means again transmits said
control data) and if not detecting within said given time period the fact
that the control data flows on said transmission medium) makes a request to
said simultaneous transfer means to send the next control data to be 15
transmitted. 10. A picture transmission system as defined in claim 9,
wherein a11 said picture sending units, picture receiving units and control
signal transmission unit which fail to receive said control data
transmitted from said simultaneous transfer means send the same 2 0 data
for a given time period or continue to transmit a signal for data
transmission for a given time period as a request for retransmission of
said control data, and said picture sending units, said picture receiving
units and said control signal transmission unit which transmits said
control data detect an error in reception from said   -1 12 - 11 October
2002 plurality of picture sending units, picture receiving unit and control
signal transmission unit at a time. 11. A picture transmission system as
defined in claim 9, wherein all said picture sending units, picture
receiving units and control 5 signal transmission unit which succeed in
reception of control data transmitted from said simultaneous transfer means
store the fact of occurrence of said retransmission request made in the
reception of said control data at the retransmission to decide that the
present data is the retransmitted data to abandon the retransmitted data so



10 that said picture sending units, said picture receiving units and said
control signal transmission unit which correctly receive said data do not
take part in the data retransmission communication to decrease the number
of retransmissions. 12. A picture transmission system as defined in claim
3, wherein 15 each of said picture receiving units and said picture sending
units includes: execution command sequence storage means for storing an
execution command sequence including step numbers undergoing automatic
execution, a time interval determined at every step and 2 0 one or more
execution commands such as picture sending start and picture receiving
start to be executed in the steps; stored command execution means for
executing said execution command corresponding to a designated step of said
execution commands stored in said execution command sequence storage 2 S
means;   -11311 October 2002 execution command sequence reception means for
receiving a portion of or all said execution command sequence from the
external to make said execution command sequence storage means store said
execution command sequence; 5 automatic stored command execution requesting
means for making a request to said stored command execution means to
conduct an operation corresponding to said command stored in said execution
command sequence storage means; time measuring means for measuring time to
communicate 10 time information to said automatic stored command execution
requesting means at a given time interval; and on-execution command number
storage means for storing step identification information on said command
which is currently on automatic execution, 15 wherein said automatic stored
command execution requesting means gives instructions to said stored
command execution means to execute said execution command corresponding to
one step stored in said execution command sequence storage means and makes
said on-execution command number storage means store said 2 0
identification information on said execution command and further gives
instructions to said stored command execution means to execute said
execution command corresponding to the next step after the elapse of said
time interval for each of the steps stored in said execution command
sequence storage means found on the basis 2 5 of said time information
attained from said time measuring means  



-1 14 - 11 October 2002 at said given time interval, so that a given
command operation is automatically conducted in accordance with a given
procedure. 13. A picture transmission system as defined in claim 12,
wherein each of said picture receiving units and said picture sending units
S includes: execution command sequence storage means for storing an
execution command sequence including step numbers undergoing automatic
execution, a time interval determined at every step and one or more
execution commands such as picture sending start and 10 picture receiving
start to be executed in the steps; stored command execution means for
executing said execution command corresponding to a designated step of said
execution commands stored in said execution command sequence storage means;
15 execution command sequence reception means for receiving a portion of or
a11 said execution command sequence from the external to make said
execution command sequence storage means store said execution command
sequence; automatic stored command execution requesting means for 2 0
making a request to said stored command execution means to conduct an
operation corresponding to said command stored in said 



execution command sequence storage means; time measuring means for
measuring time to communicate time information to said automatic stored
command execution 2 5 requesting means at a given time interval;   -1 15 -
11 October 2002 on-execution command number storage means for storing step
identification information on said command which is currently on automatic
execution; and execution control method selection means for selecting one
of S a method of receiving an automatic execution operation for said
execution command from the external and a method of automatically advancing
said execution command through the use of said time measuring means,
wherein said execution control method selection means 10 directly hands
over said time information given from said time measuringmeans to
saidautomatic stored command executionrequestingmeans duringsaid
automaticexecution operation while,when receiving a requestfor
temporarystop of said automaticexecutionoperation fromthe
external,outputting execution15 operationinstructions from the
externalwithout handing over said time information from said time measuring
means to said automatic stored command execution requesting means until
receiving a request for resumption of said automatic execution operation.
14. A picture transmission system as defined in claim 12, wherein 2 0 each
of said picture receiving units and said picture sending units includes:
execution command sequence storage means for storing an execution command
sequence including step numbers undergoing automatic execution, a time
interval determined at every step and   -1 16 - 11 October 2002 one or more
execution commands such as picture sending start and picture receiving
start to be executed in the steps; stored command execution means for
executing said execution 



command corresponding to a designated step of said execution S commands
stored in said execution command sequence storage mean s; automatic stored
command execution requesting means for making a request to said stored
command execution means to conduct an operation corresponding to said
command stored in said 10 execution command sequence storage means;
on-execution command number storage means for storing step identification
information on said command which is currently on automatic execution; and
automatic execution status notice means for) when said stored 15 command
execution means conducts a command execution operation, informing the other
picture receiving units, picture sending units and control signal
transmission unit of information on said execution command. 15. A picture
transmission system as defined in claim 13) 2 0 wherein each of said
picture receiving units and said picture sending units includes: execution
command sequence storage means for storing an execution command sequence
including step numbers undergoing automatic execution, a time interval
determined at every step and 



-1 17 - 11 October 2002 one or more execution commands such as picture
sending start and picture receiving start to be executed in the steps;
stored command execution means for executing said execution command
corresponding to a designated step of said execution S commands stored in
said execution command sequence storage means; and execution command
sequence reception means for receiving a portion of or a11 said execution
command sequence from the external to make said execution command sequence
storage means store said 10 execution command sequence, wherein at least
one of said picture receiving unit and said picture sending unit includes
automatic stored command execution requesting means for making a request to
said stored command execution means to conduct an operation corresponding
to said 15 command stored in said execution command sequence storage means,
time measuring means for measuring time to communicate time information to
said automatic stored command execution means at a given time interval,
on-execution command number 



storage means for storing step identification information on said 2 0
command which is currently on automatic execution, and said simultaneous
transfer means, and said automatic stored command execution requesting
means makes a request through said simultaneous transfer means to said
plurality of picture sending units and said plurality of picture 2 5
receiving units to execute an execution command corresponding to   -1 1 8 -
11 October 2002 one step stored in said execution command sequence storage
means and makes said on-execution command number storage means store the
step information on said execution command and further similarly makes a
request through said simultaneous transfer means 5 to said plurality of
picture sending units and said plurality of picture receiving units to
execute an execution command corresponding to the next step after the
elapse of said time interval for the step stored in said execution command
sequence storage means found on the basis of said time information obtained
from 10 said time measuring means at said given time interval) and said
stored command execution means of each of said picture sending units and
said picture receiving units which experience i instructions for execution
of said execution command executes said execution command corresponding to
a designated command step 15 number so that a process of automatically
conducting a given command operation in accordance with a given procedure
is concurrently done in a state that the respective execution timings for
the automatic execution are synchronized with each other in said plurality
of picture sending units and said plurality of picture 2 0 receiving units.
16. A picture transmission system as defined in claim 15, wherein one
picture sending unit or picture receiving unit of said plurality of picture
sending units or picture receiving units uses said simultaneous transfer
means to send a time adjusting command for 2 5 simultaneously communicating
time at a given time interval so that 



-1 1 9 - 11 October 2002 said plurality of picture sending units and said
plurality of picture receiving units which receive said time adjusting
command make their internal clocks synchronize with each other to execute a
command in synchronized conditions. 5 17. A picture transmission system as
defined in claim 15, wherein, when simultaneously transferring, through
said simultaneous transfer means, an operation command for operating said
picture receiving unit and said picture sending unit, each of said picture
receiving units and said picture sending units adds time adjusting 10
command including time information to said operation command before the
transferring, and said plurality of picture sending units and said
plurality of picture receiving units which receive said operation command
including said time adjusting command make their internal clock synchronize
with each other to conduct a 1 S command in synchronized conditions, so
that the number of occurrences of said time adjusting command decreases.
18. A picture transmission system as defined in claim 3, wherein each of
said control signal transmission unit, said picture sending units and said
picture receiving units includes: 2 0 local control signal reception means
for receiving a control signal from an external control unit connected
thereto; destination information storage means for storing a destination to
which said control signal is sent; control signal transmission means for
transmitting said control 2 5 signal to said picture sending unit, said
picture receiving unit and   -12 0 - 11 October 2002 said control signal
transmission unit which is said destination stored in said destination
information storage means; and destination information setting means for
setting said destination to be stored in said destination information
storage 5 means in accordance with a request from the external. 19. A
picture transmission system as defined in claim 3, wherein 



each of said control signal transmission unit, said picture sending units
and said picture receiving units includes: error detection means for
detecting an error occurring in 10 internal processing of said picture
sending units, said picture receiving units and said control signal
transmission unit; error information destination storage means for storing
a destination to which information on said error is sent; error information
transmission means for transmitting said 15 error information to said
picture sending units) said picture receiving units and said control signal
transmission unit which is said destination stored in said error
information destination storage means; and error information destination
setting means for setting said 2 0 error information destination to be
stored in said error information destination storage means in accordance
with a request from the external. .A3hl.A.A.A,[l.A@3?.Al.A.l.AY .A.A.A
.A,l.AnY .A .A@Y 



.AS5.Al.A@Y.A@.ASHY2 .Af.A@.A,.l%.A.A,Y .A,Y .A.A,YL.AF .Al .As@.A@.A.AY

.Af[l.AF .A@Y .A.AY

.An.A.A,.A.A@9.AL.A,9.A,,L.A,?.A,,L.Ar.AL.A@.AL.A,S.A,[@%.A,9.ASf%.A,@9.A@@
_.AS%.A@9.A,L.An,9.A,L.A[fL.A,9.A@.A@L.A@9.A,,L.A@L.AS%.AS%.AS%.Ar.A,?.A._.
A@9.A@_.A,?.Ah.Ar.A@%.AA_.A.@%.A@%.A.S.A.@.AAS9.AS%.A.,9.A@9.A@.AA@L.A@9.AU
L.A..AAL.A.@9.Ay.AUy.A{@9.Ah,L.A9.AA,E
.AL.A,,%.Al.9.AhR.AlL.Afe.Ar.Ar.A_.Ay.Ae.A.Ar.AL.A)*3Qm+bUY]m <
w{t@zupkfa\W]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]c:a]ca]ca]ca]ca]ca]c^a]caU]ca]c:a]c:^a]ca!w\`p!!&!!!Q"^""$#6#}##$$$%Q%%&&
&M'|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!M'()*E,I,Y,-.501222+3M33335Z5]5`5'8k8
88/949D9:;
(=?}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!???@ABxCDEEEE!GsIJLLLN%QqRvRRST<VXXXZ
U[\%_*_:_}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!:_r`a+doeteefg@iikkklkoprr*rsst
vww>xCxSxxxx(y5yky|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!kyyyzIz[zzz{^{{{||Z|||
|}.}3}C}y}}}$~h~z~~~:~}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!8NW}+g[LZH}xsnid_Z
]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca!$g*b!c"]h*gV}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Y
vw*.w={#%mrp/f{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca!%d3t1-r:{=!><A}xsnid_Z]]]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca!AQ9J\X`C`X6;
K#k|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!k4,1AB6yCPUet9|wrmhc^Y]]]ca]ca]ca]ca
]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca!7P`euAcjz=}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!o[U eb$ j   m
`x|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca!xTg_o
"Q#$$%O(()**+d.01S234h7|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!h778:\;<=
>V?ACWD_DfDoDEPHIJKN[PlP$Q<QRSTVbWzWXYN[{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!N[]]naabCd[deiej}jklnZn`oaptppprGuvvxMyz{*}B}v~{|wrmhc^X]]c^a]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca!ty$cehknq\tk|7wk}xrmhc^Y]]]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!?#Ccm}I KF
zupkfa\W]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca
]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca!
0!#&),/f]m.g!_wyGN|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!!43x}g{vqlgb]X]]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca!TWZ!_!`n'd-FIQa|vqke_Ylgb]X]]]c^a]c^a]c^a]c^a]ca]c^a]ca
]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a
$,.CRh}h{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca! 0prux{/%m H2 



f |   :~=
Q|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Q%=}_NF!"#$
%'(p)|++{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]c^a]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!+,-=.01111;
345^8f8m8v89<<<<=H====>T>>>>?]??{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca!??@Z@@@
AMAAAABBBBBB:C{CCC8DuDDD8E~EEE?FFFGH\H}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!\H
dHkHtHIKjLNNN"O7OnOOO+PhPPPQR^RsRRR:SnSSS-TtTTUW|wrmhc^Y]]]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aU]ca]ca!WRXYZZ7\]^
`da|abbbcLccccdYdddd!ebeeef`ffff7g}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!7ghgg
ghAhhhh:iLjbjjjj/kvkkklWlolmmn+pzqrrst`tjtt}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca!tt+ueuuu$v\vvvw"wfwwwxExxxy|}3~Wop2{}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!{cr;r$<:m Qq3q
d}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!B %n$2J
K5r-i|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!&j>Og.c!Y>N}xsnid_Z]]]]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca!N'?wR=H'd
]U0q}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!q | *qT D4o9D
}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!*Qmz[<Y f10%&'()- `@10%&'()-3Y
F10%&'()-!v`10%AA&'()-!10%&'()-!10%N@N@&'()-+bUVWXYdYNC 10 10
10#l:10%&'()-3 !10%&'()-S3 10%&'()- YlM!10%x&'()-4 



YlM!10%&'()-4 Y]mJ}
^?YNCyYg#10%/&'()-:!yYg#10%//&'()-:9y#10%/&'()-'!9y#10%//&'()-'"M10%/&'()-1
0%/&'()- < 6tu}[<1C
10.$10%&'()-!.$10%&'()-,$'$10%/&'()-!,$'$10%//&'()-Sy#10%/&'()-'!Sy#10%&'()
-'uvw{tmN/ 10%/&'()-
9!10%/&'()-Sy310%/&'()-&fs10%/&'()-"`10%/&'()-10%/&'()- 10 10@dEmN/
10%/*f10%/&'()-(!10%/&'()- M!10%/&'()-6310%/&'()-@,310%/&'()-f"
10%/&'()-@+_> 1 &$10%r r&'()-Z!&$10%&'()-Z"`10%&'()-l10%&'()- 10/ 10/ 10/,
10%/&'()--+/w~}[<_>
S$#10%&'()-!S$#10%&'()-yy#10%&'()-'!yy#10%&'()-'&$10%&'()-Z!&$10%tt&'()-ZYZ
[\`p~_= !#&#10%&'()-'"`10%&'()-310%&'()- 10 10 



10,.:$10%&'()-'!,.:$10%&'()-'}[<~_=
SY(10%&'()-!ey,`$10%[[&'()-!y,`$10%ii&'()-#10%v&'()-'!#10%``&'()-'&#10%&'()
-'r  !!!!!&!!oP1&!10%/&'()- 10%/&'()-!l  10%s/s/&'()- 10xx 10xx
10xx!@`*#10%xx&'()-&!@`*#10%&'()-&!!Q"^""$#6#aBoP1&!10fs  10%/&'()- ff
10%/&'()-`:!10%/&'()-lM10%/&'()-!L#10%//&'()-F
10%/&'()-6#}##$%$$$aBoP1&!10(10%/&'()-!@"@#10%&'()-@"@#10%'&'()-
M!10%/&'()- y10%/&'()-y!10%/&'()- $%Q%`%%%&&&dYNC&!10 10/ 10/ 10/4
10%/&'()- .t!10%/&'()-.t!10%s&'()-,`$10%/&'()- *L!10%/&'()- 



&&&&'M'A(}^<YNC!SY$10%UU&'()-'!10%
U&'()-9!,!10%99&'()-9!!10%&U&U&'()-9"yM10% U&'()-Ll10%
U&'()-A(((k))**}[<YNC$"10% U&'()-!$"10%UU&'()-,y!10%
U&'()-'!,y!10%UU&'()-'!,y!10%EE&'()-'SY$10%
9&'()-'*+B,C,D,E,I,Y,[-~_=!9@#10%MM&'()-9"`10%/&'()-Y10%/&'()- 10 N 10 N 10
N.&$10%
N&'()-'!.&$10%UU&'()-'[--../50>1}^<~_=!,$$10%&'()-ffs$10%/&'()-&!ffs$10%//&
'()-&3'$10%J&'()-&!3'$10%//&'()-&9@#10%&'()-9>112222222~_@!"`10% h&'()-`10%
h&'()- 10/ 10/
10/.M$10%/&'()-!.M$10%//&'()-,$$10%g&'()-2+3M33335dE~_@!S!10% h&'()-&L10%
h&'()-S10% h&'()- F S10% h&'()- @ 10% h&'()-910% h&'()-5Z5]5`5'8k88dE~_@!2S
10% h&'()-0:!10% h&'()-y!10% h&'()-,310% h&'()-," 10% h&'()-@ss!10% h&'()-
88,9-9.9/949D9:b@!!#&$10%W|W|&'()-:"`10%4|&'()--10%4|&'()- 



10 h 10 h 10 h610% h&'()- 4 10% h&'()- ::;;<(=(>z[9b@!$$10% |
|&'()-4y:$10%4|&'()-:!y:$10%||&'()-:@Y#10%4h&'()-'!@Y#10%||&'()-'!&$10%4|4|
&'()-:(>>??????@rS1!&#10%BB&'()-:"y`10%B&'()-&10%B&'()- 104|4| 104|4|
104|4|!$$10%4|4|&'()-4!V$$10%||&'()-4@@AAA3A4Ad@rS1!&#1#3
Gz+#fY-#10%&'()-'fY-#10%&'()-'1fY-#10%&'()-'fY-#10%&'()-'&#10%&'()-:4AFATA\
AtAuAAAdJ+1fY-#10%&'()-'fY-#10%&'()-'#3
Gz+#fY-#10%&'()-'fY-#10%&'()-'fY-#10%&'()-'fY-#10%&'()-'AAAAAAAeF+1fY-#10%&
'(fY-#10%&'()-'fY-#10%&'()-'fY-#10%&'()-'#3
Gz+#fY-#10%&'()-'fY-#10%&'()-'AAA8B9B:B;B<BoU11#3
Gz+#fY-#10%&'()-'fY-#10%&'()-'fY-#10%&'()-'fY-#10%&'()-'#3
Gz+#fY-#10%&'()-'<B=BAB<CxCvDDeD11#3 Gz+# $'$10%#&'()- $'$10%$&'()-) @y#10%
&'()-' @y#10%$&'()-'GfY-#10%&'()-'fY-#10%&'()-'DEEEEEEEFrQ0 L&@#10%#&'()-&
"`10%$&'()- `l,10%$&'()- 10 10 10!.&$10%&'()- .&$10%$&'()-F!GHHsIsJJ|[:rQ0
S$#10%#&'()- S$#10%$&'()- ~F#10%$&'()-F }F#10%~#~&'()-F F#10%"&'()-F
L&@#10%$&'()-&JKKKLLLLMvU4  y$10%"&'()-Y "`10%$&'()- 9Y-10%$&'()-10"10"10"
,.'$10%"&'()-& ,.'$10%$&'()-&McNNOOP%Q~]<vU4   ,S:$10%&'()-F ,S:$10%$&'()-F
,S:$10%&'()-F,S:$10%&'()-F y$10%"&'()-Y y$10%#&'()-Y%Q%RnRoRpRqRvRR&SvU4
&@#10%'$'&'()-:& l"f`10%$&'()-& &-10%$&'()-&10$10$10$ .#10%$&'()-&
.#10%$&'()-&&SbSSTTU<V|[:vU4   Sy`$10% &'()-' Sy`$10%$&'()-' fY$10%!&'()-'
fY$10%$&'()-' &@#10% $&'()-: &@#10% "&'()-:<VCWWmXXXXXX|obU4
LY-10%x$&'()-10#10#10# L$&$10%#&'()-m L$&$10%#&'()-m RL$&$10%#&'()-m
L$&$10%$&'()-mXXYZ[U[^\|[:bU4   yS#10%fx$f&'()-& 3#10%!&'()- 3#10%\x$\&'()-
&"10%!&'()-& &"10%x$&'()-& "`10%x$&'()-^\\]^^"_#_$_%_|[NA4 10x$10x$10x$
@s$$10%x$&'()-F  @s$$10%W"W&'()-F \@s$$10%x$&'()-F @s$$10%"&'()-F
yS#10%x$&'()-&%_*_:_4`r`vaa|[:NA4 10 $10%y!&'()-& $10%fe$f&'()-&
`L"10%r"&'()-: `L"10%e$&'()-: "`10%e$&'()- -10%e$&'()-abc+d0elemeneoe|[NA4
101010 S.#10%&'()-& S.#10%ye$y&'()-& f$10%e$&'()- sf$10%t#t&'()-
f$10%!&'()-oetee{ffgg|[:NA4 10 fYf#10%$&'()- fYf#10%$&'()- &#10%!&'()-&
&#10%#&'()-& "M10%$&'()- &l-10%$&'()-ghh,h6h7hPh[?NA4 10
Sf9$10%$&'()-:#3x178$Sf9$10%$&'()-:Sf9$10%$&'()-:Sf9$10%$&'()-:Sf9$10%$&'()
-:PhYhshthuhhh_?NA4 10
Sf9$10%$&'()-:Sf9$10%$&'()-:#3x178$Sf9$10%$&'()-:Sf9$10%$&'()-:Sf9$10%$&'()
-:hhhhhhhcCNA4 10
Sf9$10%$&'()-:Sf9$10%$&'()-:Sf9$10%$&'()-:#3x178$Sf9$10%$&'()-:Sf9$10%$&'()
-:hhhi!i6i>i_?NA4 10
Sf9$10%$&'()-:Sf9$10%$&'()-:Sf9$10%$&'()-:Sf9$10%$&'()-:#3x178$Sf9$10%$&'()
-:>i?i@ii4jykkk^=0410  &M$10% &'()-,: [&M$10%R$&'()-, &M$10%!&'()-,
$C!10%R$&'()-Sf9$10%$&'()-:#3x178$kkkkk>llmbA410   FM$10%$&'()-F
Lz#10%$&'()- )Lz#10%$&'()- "`10%$&'()- sY-10%$&'()-x10 10
mnkoxppqrr|[:-410" @.&$10%"&'()-& @.&$10%$&'()-& S$9$10%$&'()-&
S$9$10%$&'()-& FM$10%#&'()-F iFM$10%y$#y&'()-Frrrr*r3ssstbA410"
yY#10%o$o&'()-' &&#10%"&'()-: &&#10%$&'()-: "`10%$&'()-
910%$&'()-10"10"ttuvwww|[:A410" Z0!10%&'()- M@$s$10%$&'()-- @$s$10%$&'()--
fy#10%"&'()-' fy#10%o$o&'()-' yY#10%M!&'()-'w;x<x=x>xCxSxxxvU410
S910%$&'()- S!10%$&'()- "`10%$&'()- sY-10%$&'()-10#10#10#
0!10%#&'()-xx(y5ykyyy|[:vU410  @@ 10%$&'()- @L!10%$&'()- ,3z10%$&'()- 



9,10%$&'()- S&`!10%$&'()- ,  t10%$&'()-yzIz[zzz{|[:vU410  f z10%$&'()-
,`!10%$&'()- Y10%$&'()-  ,S10%$&'()- L"10%$&'()-  F10%$&'()-
{^{{{||Z||[:vU410  f,3"10%$&'()- * 10%$&'()- (10%$&'()-  y&10%$&'()-  ,$
10%$&'()- l"#10%$&'()- Z||||}+},}-}.}|[NA41010$10$10$ S610%$&'()-
410%$&'()-   2`10%$&'()-  0`10%$&'()- .310%$&'()-.}3}C}y}}}$~|[:NA41010
,`10%#&'()- Sl m10%#&'()- fS 10%#&'()-  @L10%#&'()-  "`10%#&'()-
`,10%#&'()-$~h~z~~~:|[:NA41010  10%#&'()- S`10%#&'()- @10%#&'()-
z10%#&'()- S&10%#&'()- LfZ"10%#&'()- :~8N|[:NA41010 $f10%#&'()-
"`10%#&'()- , 10%#&'()-  10%#&'()-  @`10%#&'()-  @ 10%#&'()- W}|[:NA41010  



0&10%#&'()-  .10%#&'()- f,$10%#&'()-   *&10%#&'()- ,(`10%#&'()- ,&10%#&'()-
+gvU410 ,&g10%$&'()- "`10%$&'()- L-10%$&'()-10#10#10# 410%#&'()-
2`!10%#&'()- g[|[:vU410  `10%$&'()- @Y10%$&'()- &S 10%$&'()-  L@10%$&'()-
SF 10%$&'()- S,F10%$&'()- L|[:vU410   10%$&'()-  010%$&'()-m y10%$&'()-
s"10%$&'()-  ,l10%$&'()- ,f 10%$&'()- ZH|[:vU410  *`10%$&'()-  (10%$&'()-
&10%$&'()-  $10%$&'()-  f"-10%$&'()-  z 10%$&'()- $g|[NA41010$10$10$
410%$&'()- 210%$&'()- 010%$&'()-  .10%$&'()- @,f10%$&'()-*b|[:NA41010
910%,$&'()-  ,3 `10%,$&'()- ,,g 10%,$&'()- 10%,$&'()- 



"y`10%,$&'()- l@10%,$&'()-b!c|[:NA41010 y`!10%,$&'()- Y10%,$&'()-
S!10%,$&'()-   L10%,$&'()-  F@ 10%,$&'()-  @-#10%,$&'()-"]h*|[:NA41010 $
10%,$&'()-  S"#10%,$&'()-   10%,$&'()- 10%,$&'()- 10%,$&'()- f!10%,$&'()-
*gV|[:NA41010 010%,$&'()-  .10%,$&'()-  ,,10%,$&'()- *@10%,$&'()-  (S
10%,$&'()-   &10%,$&'()- YvU410 @&10%?$&'()-  "`10%?$&'()- < 3m
10%#?$#&'()-10,$10,$10,$ 4G10%,$&'()- 2@10%,$&'()- Yv*|[:vU410
`z#10%?$&'()- 03!10%?$&'()-< 9@S 10%?$&'()- @L10%?$&'()- l F 10%?$&'()-
SS10%?$&'()-*.w={|[:vU410  *s10%?$&'()- 



(:!10%?$&'()- < &S 10%?$&'()- $!10%?$&'()-  f"s$10%?$&'()-  f 10%?$&'()- {
#vU410 "`10%,$&'()- &Y@10%,$&'()-10?$10?$10?$ 6 10%?$&'()- .!10%#&'()-3
@,l"10%?$&'()- #'o|[:vU410  @$10%"&'()-'  @$10%kk&'()-' n@$10%"&'()-'
@$10%,$&'()-' @$10%F#&'()-' @$10%,$&'()-'%jklmrvU410 &,10%,$&'()-
"`10%,$&'()- LY-10%,$&'()-10"10"10" ,.:$10%"&'()-9
,.:$10%,$&'()-9p/f|[:vU410  F10%,$&'()-  ,@10%,$&'()- @9y 10%,$&'()-  @3,
10%,$&'()-  ,S10%,$&'()- @`!10%,$&'()-3|[NA41010,$10,$10,$ L!10%,$&'()-m
,6410%,$&'()- @,F10%,$&'()- f"310%,$&'()- yLG10%,$&'()-%d|[:NA41010
#10%?$&'()-  s!10%?$&'()- , 10%?$&'()-  ,yt10%?$&'()-  s10%?$&'()- _&10%F F
&'()-m3t1-|[:NA41010 `!10%"&'()-  y10%?$&'()- 10%?$&'()-  10%?$&'()-
10%?$&'()-  S 10%?$&'()--r:{|[:NA41010 ,, "10%?$&'()-  *10%?$&'()-  (
10%?$&'()- & 10%?$&'()- $!10%?$&'()-4 S""10%?$&'()-= |[NA41010?$10?$10?$
7#10%?$&'()-  510%?$&'()- 



3!10%?$&'()- 0!10%?$&'()- .10%?$&'()-
!^ef~fJ.4yM$10%,$&'()-Y?yM$10%,$&'()-YL$yM$10%,$&'()-YyM$10%,$&'()-Y
"y`10%,$&'()-
9Y-10%,$&'()-123tX@4yM$10%,$L$yM$10%,$&'()-YyM$10%,$&'()-YL$yyM$10%,$&'()-Y
yM$10%,$&'()-YL$3owxkS74yM$yM$10%,$&'()-YL$yM$10%,$&'()-YyM$10%,$&'()-YL$yM
$10%,$&'()-YyM$10%,$&'()-Y
FLxX84yM$yM$10%,$&'()-YyM$10%,$&'()-YL$yM$10%,$&'()-YyM$10%,$&'()-YL$yM$10%
,$&'()-YLMyX74yM$ ,Sf#10%R$&'()-
Sf#10%R$&'()-yM$10%,$&'()-YL$yM$10%,$&'()-YyM$10%,$&'()-YL$_574y)?0F:C$,$$1
0%R$&'()-,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-*9GRbcd:74y))?
0F:C$,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-clB74
y))?)?0F:C$,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()
-c974y))?0F:C$,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&
'()-#$0<=h>74y)))?0F:C$,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-,$$10%R$&'()-
,$$10%R$&'()-=>9:;<AQ^|[;y))#10%L$L&'()- ,"`10%L$L&'()-
,F,10%L$L&'()-R10R$10R$10R$ ,. 10%R$&'()-,$$10%R$&'()-^x{_?|[;
y))#10%L$L&'()-#10%L$L&'()-#3 QZ##10%L$L&'()-#10%L$L&'()-#10%L$L&'()-_?|[;
y))#10%L$L&'()-#10%L$L&'()-#10%L$L&'()-#3
QZ##10%L$L&'()-#10%L$L&'()-FGRUdD|[;
y))#10%L$L&'()-#10%L$L&'()-#10%L$L&'()-#10%L$L&'()-#3
QZ##10%L$L&'()-UVj`<|[;y))#3
QZ##10%L$L&'()-#10%L$L&'()-#10%L$L&'()-#10%L$L&'()-#3 QZ#cC|[;y))#,S#10%
&'()-&,S#10% &'()-&,S#10% &'()-& @3`$10% &'()-&
@3`$10%$&'()-&#10%L$L&'()-&'TUbmcC|[;y))#,S#10% &'()-&,S#10% &'()-&,S#10%
&'()-&,S#10% &'()-&#3p#,S#10% &'()-&mn`<|[;y))#3p#),S#10% &'()-&,S#10%
&'()-&,S#10% &'()-&,S#10% &'()-&#3p#`D|[;y))#3,S#10% &'()-&)#3p#,S#10%
&'()-&,S#10% &'()-&,S#10% &'()-&,S#10% &'()-&,789G{`?|[;y))#
s$$10%$&'()-),S#10% &'()-&#3p#,S#10% &'()-&,S#10% &'()-&,S#10% &'()-&GvU4y
#`10%t%t&'()-$ 0f-10%t%t&'()-Y(10$10$10$ .#10%$&'()-& .#10%$&'()-
s$$10%$&'()-J\|[:vU4y  s$10%t.#t&'()-F s$10%,d ,&'()-F ns$10%' '&'()-F
s$10%:%:&'()-F& y,z#10%t$t&'()-: y,z#10%%&'()-:KX`|[NA4y10t#t10t#t10t#t
l-'$10%t#t&'()-9 l-'$10%?%?&'()-9 #&$10%t$t&'()-& #&$10%?%?&'()-
#&$10%RR&'()-_;NA4y10#3D "lF "10%m#m&'()-MlF "10%m#m&'()-MlF
"10%m#m&'()-MlF "10%m#m&'()-M @10%m#m&'()-3@ABCDXilL,4lF "10%m#m&'()-MlF
"10%m#m&'()-M#3D "%lF "10%m#m&'()-M lF "10%m#m&'()-MlF "10%m#m&'()-MlF 



"10%m#m&'()-Mi{_?,4lF "10%lF "10%m#m&'()-MlF "10%m#m&'()-MlF
"10%m#m&'()-M0#3D "lF "10%m#m&'()-MlF "10%m#m&'()-M_?,4lF "10%lF
"10%m#m&'()-MlF "10%m#m&'()-MlF "10%m#m&'()-MlF "10%m#m&'()-M#3D "lF
"10%m#m&'()-MC`^=,4lF "10% s9$10%>$&'()-'M !9$10%>$&'()-' s"10%U"&'()-'
"10%>$&'()-'lF "10%m#m&'()-M#3D "`i|obU4 sL10%3q%3&'()-10R!10R!10R!
ss/#10%R!&'()-: 4s/#10%>$&'()-: s%#10%"&'()- G%#10%>$&'()-cXR|[:bU4 s
yy#10%5$&'()-' s&#10%3!3&'()-Z &#10%"&'()-Z /&#10%$&'()-Z /&#10%q%&'()-Z
s"y`10%3q%3&'()-R3456|[NA4103#3103#3103#3 s@.s$10%3#3&'()- 9@.s$10%q%&'()-
sS$$10%3$3&'()-' 9S$$10%q%&'()-' syy#10%3q%3&'()-'6;KX|[:NA410
,9t$10%3#3&'()-z s,9t$10%3%3&'()-z &,9t$10%F0$F&'()-z 4,9t$10%T%T&'()-z
s"`10%%&'()- s,10%%&'()-##kw|[NA410%10%10% s.9$10%%&'()- 4.9$10%T%T&'()-
s$@#10%$&'()- 4$@#10%T%T&'()- s,9t$10%%&'()-zw4?|[:NA410 &SS&$10% % &'()-&
sfM$10%m:$m&'()-F 4fM$10%.%.&'()-F CfM$10%=%=&'()-F s"`10%m%m&'()-
s9Y-10%m%m&'()-?_;NA410
#3#s$#10%m%m&'()-&s$#10%m%m&'()-&s$#10%m%m&'()-&s$#10%m%m&'()-&
sSS&$10%m%m&'()-& dHNA410
#3s$#10%m%m&'()-&#3#s$#10%m%m&'()-&s$#10%m%m&'()-&s$#10%m%m&'()-&s$#10%m%m&
'()-& 5NOef{_CNA410
#3s$#10%m%m&'()-&(s$#10%m%m&'()-&#3#s$#10%m%m&'()-&s$#10%m%m&'()-&s$#10%m%m
&'()-&fz_?NA410
#s$#10%m%m&'()-&s$#10%m%m&'()-&s$#10%m%m&'()-&#3#s$#10%m%m&'()-&s$#10%m%m&'
()-&)*+,^QD7110e$10e$10e$& .#10%e$&'()-&
.#10%#&'()-&s$#10%m%m&'()-&#3#s$#10%m%m&'()-&,1AB|[:QD711 `#10%$&'()-
SF!10%$&'()-  L@10%$&'()- f!10%$&'()-3 "`10%$&'()- `l@10%$&'()-6y|[:QD711
,*!10%$&'()-  (10%$&'()- ,&!10%$&'()- $10%$&'()-  "10%$&'()- @f
10%$&'()-3CMNOPUevU4 7-#10%1e$1&'()-& "M10%e$&'()- 9F-10%e$&'()-10$10$10$
.'!10%$&'()-  f,:$10%$&'()-/ti|[:vU4 7 S@9$10%z#&'()-& f3#10%e$&'()-
f3#10%!&'()- -#10%e$&'()-&  



-#10%&'()-& .-#10%((&'()-&9@~]PC6 10"10"#10" .#10%"&'()-&.#10%&'()-&
s$`$10%e$&'()- s$`$10%r"&'()- S@9$10%e$&'()-&7|[:PC6 1 3#10%+$&'()-&
3#10%j]#j&'()-&- 9"10%@#&'()-9 $9"10%+$&'()-9 "`10%+$&'()-
9Y-10%+$&'()-7<|[:-610J# @s$$10%J#&'()-3 @s$$10%+$&'()-3- @s$$10%#&'()-3
@s$$10%+$&'()-3 yS@#10%+$&'()-& yS@#10%~+$~&'()-&bA610J#  "`10%R$&'()-
L-10%R$&'()- f" 10%R$&'()- s 10%R$&'()- &S10%R$&'()-10J#10J#P|[:A610J#
.!10%R$&'()-  &!10%R$&'()-  6310%R$&'()- @,310%R$&'()-  $10%R$&'()-
!10%R$&'()-yP]^_`euvvU410 "10%"&'()-& 2"10%?x$?&'()-& "`10%x$&'()-
&Y-10%x$&'()-10R$10R$10R$ 0!10%R$&'()- AF|[:vU410  .$10%x$&'()-2
s$M$10%"&'()-& s$M$10%x$&'()-& @F$10%"&'()-F j@F$10%x$&'()-F
@F$10%x$&'()-FvU410 Ss$10%e$&'()-f Ss$10%e$&'()-f "`10%e$&'()-
&-10%e$&'()-10x$10x$10x$ .$10%x$&'()-`a|[:-410e$ .$10%e$&'()- .$10%T#&'()-
$#10%d"&'()- $#10%e$&'()- Ss$10% &'()-f Ss$10%e$&'()-fabcjzTbA410e$
fs$10%e$&'()-& `y#10%"&'()-9 $`y#10%e$&'()-9 "`10%e$&'()-
9-10%e$&'()-10e$10e$T=?k|[:A410e$ .s$10%e$&'()- ,$$10%e$&'()- ,$$10%e$&'()-
S#10%#&'()- S#10%e$&'()- fs$10%e$&'()-&kvU410 &LZ"10% &'()-:
&LZ"10%?$&'()-: "`10%?$&'()- 910%?$&'()-10o10o10o .s$10%o&'()-[Q'|[:vU410
[,$$10%?$&'()-F ,$$10%"&'()-F f#10%?$&'()-& f#10%~l#~&'()-& y#10%?$&'()-
y#10%?$&'()-'dvU410 LM!10%e$&'()-  "M10%e$&'()- &-10%e$&'()-103#103#103#
,$$10%3#&'()-F  ,$$10%k"k&'()-FU |[:vU410  f$10%e$&'()- 10%e$&'()-
y10%e$&'()-  10%e$&'()- l&!10%e$&'()-  f"10%e$&'()-  eb$ |[:vU410
0410%e$&'()- .10%e$&'()-  ,,#10%e$&'()- $10%e$&'()-  S"#10%e$&'()-
9!10%e$&'()- $ j      vU410 @L$10%"&'()-Z @,10%x$&'()- 10e$10e$10e$
6"10%e$&'()-  4 10%e$&'()- 2T#10%e$&'()- m m|[:vU410  l%$10%x$&'()-
l%$10%x$&'()- ,L`$10%#&'()- ,L`$10%u#&'()- @L$10%x$&'()-Z
@L$10%x$&'()-Z#1IJc9vU410 )?!
r#y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-JQ[drd:v
U410 ))?! 



r#y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-d:vU410
))?!
r#y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-h>vU410
)))?!
r#y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-&0?[\_5v
U410 )?!
r#y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-y/#10%x$&'()-\]^_`x|[
:10 ) y$10%>$&'()-& &#10%k &'()-&) &#10%>$&'()-&
L10%>$&'()-G10x$/10x$10x$y/#10%x$&'()-T\|}]=|[:10 )
,$g#10%>$&'()-`,$g#10%>$&'()-`,$g#10%>$&'()-` S`$10%>$&'()- S`$10%z#&'()-
y$10%N#&'()-&dD|[:10 )
,$g#10%>$&'()-`,$g#10%>$&'()-`,$g#10%>$&'()-`,$g#10%>$&'()-`#3+e#,$g#10%>$&
'()-` `<|[:10 )
#3+e#,$g#10%>$&'()-`,$g#10%>$&'()-`,$g#10%>$&'()-`,$g#10%>$&'()-`#3+e##DLZ[
g`D|[:10 )
#3,$g#10%>$&'()-`#3+e#,$g#10%>$&'()-`,$g#10%>$&'()-`,$g#10%>$&'()-`,$g#10%>
$&'()-`g{`@|[:10 )
#S/$10%>$&'()-&,$g#10%>$&'()-`#3+e#,$g#10%>$&'()-`,$g#10%>$&'()-`,$g#10%>$&
'()-`{_?|[:10 )
#S/$10%>$&'()-&S/$10%>$&'()-&#3<}.#S/$10%>$&'()-&S/$10%>$&'()-&S/$10%>$&'()
-&)*QR_hH|[:10 )
#S/$10%>$&'()-&S/$10%>$&'()-&S/$10%>$&'()-&#3<}.#S/$10%>$&'()-&S/$10%>$&'()
-&_op{_?|[:10 )
#S/$10%>$&'()-&S/$10%>$&'()-&S/$10%>$&'()-&S/$10%>$&'()-&#3<}.#S/$10%>$&'()
-&`@|[:10 )
#S/$10%>$&'()-&S/$10%>$&'()-&S/$10%>$&'()-&S/$10%>$&'()-&S/$10%>$&'()-&#3<}
.#hD)S/$10%>$&'()-&#3<}.#S/$10%>$&'()-&S/$10%>$&'()-&S/$10%>$&'()-&S/$10%>$
&'()-&#3<}.#ghvU4S/$10 y-#10%e$&'()-& y-#10%#&'()-& &#10%e$&'()-&
&#10%A#&'()-& &,10%e$&'()- 10>$<10>$10>$^\]^_~]PC6S/$10 10!10!(10!
&$10%!&'()-f [&$10%e$&'()-f&$10%&'()-f i&$10%e$&'()-f &$10%<#&'()-f_op
!{Z9PC6S/$10 1 y:$10%pR$p&'()-9 y$10%R$&'()-F!$10%zz&'()-F $10%~R$~&'()-F
$10%"&'()-F L,10%^ R$^ &'()-4!"#Q#|$}$~$$$|obU4S/$10
,10%x$&'()-4(10R$10R$10R$ ,S/'$10%R$&'()-& @$L$10%R$&'()-s @$L$10%$#&'()-s
y:$10%Q"&'()-9$%%&O' (O(|[:bU4S/$10  ,#10%#&'()-F ,#10%x$&'()-F
e,#10%x$&'()-F ,#10%#&'()-F #10%#&'()-& $#10%x$&'()-&O((T))*****|obU4S/$10
L,10%R$&'()-410x$10x$10x$ f/M!10%x$&'()-  Q'M$10%x$&'()- Q'M$10%x$&'()-
F%510%x$&'()-*++,-d.k/|[:bU4S/$10  ,F%M$10%R$&'()-3 fs$10%"&'()-Y
ifs$10%^#&'()-Y fs$10%R$&'()-Y &#10%G"&'()-9
&#10%R$&'()-9k/0000012S2vU4S/$10 #10% &'()-' #10%'$'&'()-'
-10%$&'()-Y10!10!10! ,F%M$10%!&'()-3 R,F%M$10%#&'()-3S2W33445e7f7|[:-410$
%$10%$&'()-G %$10%$&'()-G @$10%]#&'()- @$10%$&'()- SM$10%&'()-
SM$10%$&'()-f7g7h77}889:bA410$  y#10%e$&'()-& y#10%e$&'()-& S#10%#&'()-9
$S#10%e$&'()-9 L10%e$&'()-F10$10$:;\;_<<===|[:-410e$ S/'$10%e$&'()-&
S/'$10%#&'()-& ,3%$10%e$&'()-& ,3%$10%e$&'()-& f`$10%e$&'()-&
f`$10%e$&'()-&=== >?V?k@=AbA410e$  ny$10%y#y&'()-3 y$10%>$&'()-3
9#10%="&'()- 9#10%>$&'()-
L10%>$&'()-Z10e$10e$=AABCDTDUDVDWD|[NA41010>$10>$10>$ @S/L$10%>$&'()-
@S/L$10%~>$~&'()- S%$10%>$&'()-: S%$10%>$&'()-:
y$10%>$&'()-3WDoDqEEFGPH|[:NA41010 fM$10%#&'()-3 jfM$10%e$&'()-3
fM$10%e$&'()-3 #10%e$&'()-9 )#10%e$&'()-9 910%e$&'()-GPHYIIJJJJJK|obU410
9S10%R$&'()- 10"10"10" f/'$10%"&'()- f/'$10%e$&'()- ,F%$10%#&'()-&
,F%$10%e$&'()-&KLLMNNO|[:bU410  ,l%$10%R$&'()-G fM$10%#&'()-
fM$10%~R$~&'()- fM$10%#&'()- fM$10%7#&'()-
fM$10%R$&'()-O[PlPP!Q"Q#Q$Q<Q{naT310 s@10%R$&'()-310/"10/"10/"
,l%$10%/"&'()-G ,l%$10% &'()-G!,l%$10%bb&'()-G
R,l%$10%"&'()-G<Q@RRSSTT|[:aT310  yL#10%$ &'()- yL#10%R$&'()- ,#10%R$&'()-
,#10%~g#~&'()- 9#10%R$&'()-' )9#10%#&'()-'TUVW_W`WaWbWzW|obU410
,,10%x$&'()- 10$#10$#10$# ,y/#10%$#&'()-' ,y/#10%R$&'()-' Sl%#10%R$&'()-
Sl%#10%R$&'()-zW{XXYY[N[|[:bU410   @&L$10%/"&'()-& @&L$10%x$&'()-&
S&$10%&'()-& S&$10%x$&'()-& "10%<#&'()-& "10%x$&'()-&N[O\]]]]]]]}pcV510
sf10%+$&'()-(10x$10x$10x$ Y%$10%x$&'()-3 Y%$10%x$&'()-3
MY%$10%x$&'()-3Y%$10%&'()-3]^(`naabb|[:cV510    f%$10%- &'()-
f%$10%o+$o&'()- M$10%7 &'()-g sM$10%f+$f&'()-g M$10%y+$y&'()-g
M$10%+$&'()-gbbc#c1c2c_c[?cV510    S/#10%- &'()-#3V) #S/#10%- &'()-S/#10%-
&'()-S/#10%- &'()-S/#10%- &'()-_c`cacrcsc{cchHcV510    S/#S/#10%-
&'()-S/#10%- &'()-#3V) #S/#10%- &'()-S/#10%- &'()-S/#10%-
&'()-ccccccc_?cV510    S/#10%- &'()-S/#10%- &'()-S/#10%- &'()-#3V) #S/#10%-
&'()-S/#10%- &'()-cccdd;d<d_CcV510    S/#10%- &'()-S/#10%- &'()-S/#10%-
&'()-S/#10%- &'()-#3V) #S/#10%- &'()-<d=d>d@dAdBdCd[dXe{Z910
vY"10%J$J&'()-&( S&@10%'$'&'()-10- 10- 10- S/#10%- &'()-S/#10%- &'()-#3V)
#Xeefghij|[:{Z910     ,y/`$10%$&'()- S@$10%';!'&'()-S @$10%V"&'()-S
S@$10%'#'&'()-S) 6@$10% $ &'()-S SY"10%'$'&'()-&jbjcjdjej}jjklvU410
Y"10%x$&'()-' S9"10%x$&'()-& v9"10%6x$6&'()-& S`@10%x$&'()- 10'#'10'#'10'#'
S,y/`$10%'#'&'()-llmnZno`o|[:vU410   SSn's$10%!&'()-S Sn's$10%x$&'()-v
Sl%Z10%x$&'()-S Sy9'$10%b &'()-' y9'$10%x$&'()-' SY"10%p
&'()-'`oapqprpsptppp\qrQ01 y'$10%"&'()-Z y'$10% &'()-Z S&S10%:$:&'()-  10??
10?? 



10??!S@y/$10%??&'()- @y/$10%x$&'()-\qrrs}tGuPv|[:rQ01  y/$10%$&'()-'
S,Lt$10%:$:&'()-4 i,Lt$10%c#&'()-4 #,Lt$10% $ &'()-4 Sy'$10%:G":&'()-Z
y'$10%$&'()-ZPvvvvvvwxyvU41  yM$10%$&'()-' S#10%M$M&'()-: v#10%p$p&'()-:
S9@10%M$M&'()-10:$:10:$:10:$: Sy/$10%:$:&'()-'yMyVzz{{||[:vU41
f/#10%#&'()-&S S,Y%#10%M$M&'()-v ,Y%#10%$&'()-S SS9$10%M $M&'()-'
S9$10%$&'()-' SyM$10%M$M&'()-'|'}(})}*}B}}v~xvU41  f#10%$&'()-F
S(#10%:c#:&'()-& #10%f$f&'()-& S9,10%:$:&'()- 10M$M10M$M10M$M
Sf/#10%M$M&'()-&x*|[:vU41   f/M$10%$&'()-S S,F%t$10%:$:&'()-
,F%t$10%$&'()-S Sf#10%:T#:&'()-F f#10%$&'()-F Sf#10%: :&'()-F*qrstyvU41
S@S 10%:$:&'()- S@!10%:$:&'()-  S"y`10%:$:&'()-
S9,-10%:$:&'()-10:$:10:$:10:$: Sf/M$10%:$:&'()-$cehkn|[:vU41  S
S,`-G10%:$:&'()-S Sf@# 10%:$:&'()-S Sy 310%:$:&'()-S S&s10%:$:&'()-
S10%:$:&'()- S@ 10%:$:&'()-nqvU41  #f&$10% $ &'()-f S&,10%:$:&'()-
10:O#:10:O#:10:O#:S S!10%:O#:&'()-) S!10%:$:&'()-) S7310%:$:&'()-H|[:vU41
# f/#10%$&'()-S S,Y%#10%:#:&'()- ,Y%#10%$&'()-S Sf&$10%:$:&'()-f
f&$10%$&'()-f f&$10%$&'()-fYZ[\t}vU41  ,#10%$&'()-: S9#10%:$:&'()-'
g9#10%N$N&'()-' S`f10%:$:&'()-10:":10:":10:": Sf/#10%:":&'()-\f|[:vU41
/@#10%$&'()-S S@`$10%:K#:&'()-3g @`$10%$&'()-3S S@`$10%: :&'()-3 #@`$10% $
&'()-3 S,#10%:#:&'()-:k|vT31  7 9S#10%&'()-:!l9S#10%SySy&'()-:
l9S#10%S#S&'()-: S9,10%:$:&'()- 10:$:10:$:10:$: S/@#10%:$:&'()-75wk|[:vT31
7  @Y%S#10%$&'()- Sf9#10%:#:&'()-'l f9#10%$&'()-'S S$10%:#:&'()-'
$10%#&'()-' S9S#10%:$:&'()-:k|obU41   S@10%`$`&'()-10:":10:":10:":l
S1#10%:":&'()-S 1#10%$&'()- Sy/ 10%:$:&'()- S@Y%S#10%:!:&'()-?S|[:bU41   S
Sz#10%#&'()-  SSz#10%` "`&'()- l S 910%`$`&'()- S S,!10%`$`&'()-
S#10%`$`&'()-: l#10%y$y&'()-:#Cc|[:bU41   S V/S10%c$c&'()- _,f10%l$l&'()-l
C,(@10%P$P&'()-S Sl%10%`$`&'()-  Sy# 10%`$`&'()- Ss!10%`$`&'()-cm}|obU41
S@-10%`$`&'()-10v$v10v$v10v$vl i 



&310%v$v&'()-S S /10%`$`&'()- S (10%`$`&'()- S`!$10%`'$`&'()-I |[:bU41   S
S10%`$`&'()-  S!10%`$`&'()- l S 10%`$`&'()- S S10%`$`&'()- SM10%`$`&'()-
SY"f`10%`$`&'()- KF|[:bU41   S S`-$10%`$`&'()- SY%`!10%`$`&'()-l S@@#
10%`$`&'()-S S9!10%`$`&'()-  SS39!10%`$`&'()-  Ss!10%`$`&'()-  0!vU41
S,'!10%:$:&'()-  S"`10%:$:&'()- SL@-10%:$:&'()-10`$`10`$`10`$`
S7S#10%`$`&'()- Sf/:!10%`$`&'()- !#&),/f|[:vU41   S S@10%:$:&'()- S
S7310%:$:&'()-S S,s-G10%:$:&'()- SfS# 10%:$:&'()- Sy3310%:$:&'()-
S&s10%:$:&'()-fZ[\]mjvU41   Sy'$10%'$'&'()-F S9g#10%'$'&'()- g9g#10%;$;
&'()- L,10%c $c &'()- 10:$:10:$:10:$: S "10%:$:&'()-s'. de}\;.410'$'
S,f/#10%'$'&'()- ,f/#10%$&'()- S@F%L$10%'$'&'()- @F%L$10%)#&'()-
Sy'$10%'!'&'()-Fy'$10%&'()-FefgobA410'$' S #9$10%}%}&'()-  Ss$10%%&'()-YS
s$10%[%[&'()-Y s$10%`!`&'()-YS S@-10%%&'()-10'$'10'$'!\]^_|[NA41010%S10%10%
Sf/z#10%%&'()- f/z#10%x%x&'()- S9$10%"&'()-  9$10%iI!i&'()-  e9$10%xix&'()-
_w?yz|[:NA41010 LM$10%H$H&'()-' S,z#10%$&'()- ,z#10%H$H&'()- S#10%!&'()-'
c#10%$&'()-' SS10%$&'()-GC|[NA41010#10#10# Sy/M$10%#&'()-' y/M$10%V$V&'()-'
Sl%M$10%$&'()- l%M$10%[$[&'()- SLM$10%o$&'()-'|[:NA41010 ,L$10%#&'()-4
S$10% &'()-m $10%Q%Q&'()-m $10%e%e&'()-m $10%n"n&'()-m
S@10%=%=&'()-NG|[NA41010b#10b#10b# S1:$10%b#&'()- 1:$10%s#s&'()-
S{y/V!10%%&'()- SL$10%1$&'()-4 ,`L$10%%&'()-4,|[:NA41010 LM$10%!$!&'()-'
S,t$10%s#s&'()-Z ,t$10%&!&&'()-Z ,t$10%/]#/&'()-Z ,t$10%4$4&'()-Z
SS10%s$s&'()-!')|obU410 010%f%%f&'()-F10sZ"s10sZ"s10sZ"s Sl%&$10%sZ"s&'()-4
Vl%&$10%>#>&'()-4 ,l%&$10%L$L&'()-4 SLM$10%s!s&'()-'4)|[:bU410
1e$10%"&'()-G 6$10%%%&'()-G S$10%b &'()- $10%i%%i&'()- S$10%#&'()-
v$10%%%&'()-A|obU410 S,10%$&'()- 10i"10i"10i" S,/9$10%i"&'()-'
,/9$10%%%&'()-' S$10%!&'()-G $10%r"&'()-G3{Z9bU410  S$10%#&'()-@ $10%C
C&'()-@ j$10%H!H&'()-@ $10%V$V&'()-@!$10%UU&'()-@ #$10%j$j&'()-@34x}~vU410
v"10%%"&'()-:( S-10%%%&'()-3(10$10$10$ Slf/!10%$&'()-  SY%#10%$&'()-
Y%#10%e$e&'()-|[:vU410 v 6 %9$10%$&'()-FS Ss$10%!&'()-& s$10%d%%d&'()-&
S#10%\$&'()-& #10%[$[&'()-& S"10%%%&'()-:z{|}vU410 S#10%f!&'()-:
g#10%$&'()-: S@10%$&'()-10%%10%%10%% S %9$10%%%&'()-F [
%9$10%$&'()-Fge|[:vU410 S y/t$10%M$M&'()-g SY%y#10%$&'()-S Y%y#10%C$C&'()-
S$10%#&'()-G s$10%5#5&'()-G $10%H$H&'()-GvU410 S"`10%$&'()- S,  10%$&'()-
S10%$&'()- S@-10%$&'()-10#10#10# Sy/t$10%#&'()-TWZ|[:vU410 S S`-G10%$&'()-S
SS# 10%$&'()-S S 9!s10%$&'()- S SF10%$&'()- S@S 10%$&'()-
S!10%$&'()-`Z|[NA41010$10$10$S S7 10%$&'()-S SlS)!10%$&'()-3 S
S`'&!10%$&'()- SY%10%$&'()-  SS# 10%$&'()-!_!`|[:NA41010 S 10%`$`&'()- S S
10%`$`&'()- 



S S  10%`$`&'()-S S 10%`$`&'()-  Ss10%`$`&'()-
S,,10%`$`&'()-`n'd|[:NA41010 S9!10%`$`&'()- S SFg 10%`$`&'()-S S
,:10%`$`&'()- S S& 10%`$`&'()- S@ 10%`$`&'()- S!10%`$`&'()- d-FIQ|[:NA41010
S`-10%`$`&'()-S S`-F10%`$`&'()-S Sf)M10%`$`&'()-S SL'!10%`$`&'()-  SF%
10%`$`&'()- S,@#-#10%`$`&'()-Qa|[:NA41010 &1S4-10%3$3&'()-S
S!Y110%`$`&'()-S SlY110%`$`&'()-S S@Y110%`$`&'()-  Sf/10%`$`&'()-
S"`10%`$`&'()-$vU410 f10%$&'()- SS10%s$s&'()- Sys`10%s$s&'()-
Sys10%s$s&'()-10`$`10`$`10`$` S!410%`$`&'()-$,zY8vU410  S@ 10%s$s&'()- SSl
10%s$s&'()- S93310%s$s&'()- S)t10%s$s&'()-
SS&10%s$s&'()-!S&10%&'()-|[:vU410   3s10%$&'()- S"`10%s$s&'()-
S310%s$s&'()- S-10%s$s&'()- S,# 10%s$s&'()- S@f  10%s$s&'()-.CRh}|[:vU410
S# 10%ss&'()- Sf  10%s$s&'()- 10%$&'()- S10%ss&'()- SY410%s$s&'()-
S310%s$s&'()-ovU410 q#10%$&'()-: S-10%$&'()-F10s$s10s$s10s$s S
+&!10%s$s&'()-  Sv )10%s$s&'()- # 10%$&'()-oJE|[:vU410 q #V$10%j$j&'()-s'S
;$10%k$&'()-s' S$10%$&'()-s' k$10%$&'()-s' S#10%S$&'()-: l#10%#&'()-:(vU410
&$10%`%`&'()- S#10%#&'()-& l#10%%&'()-& S@@10%%&'()- 10S$10S$10S$
S$10%S$&'()-s'(hg"|[:vU410  #Y%#10%},$}&'()-GS 'RY%#10%"&'()-Gl
;Y%#10%%&'()-GS S9M$10%#&'()-' 9M$10%`%`&'()-' S&$10%L"&'()- 0prvU410
S10%%%&'()- S!10%%%&'()- S"`10%%%&'()- S10%%%&'()-10"10"10"
SY%#10%"&'()-Grux{/%|[:vU410 S S3 S5 10%%%&'()-S Sl!10%%%&'()-SS S
10%%%&'()- 



S SL-G10%%%&'()- S@#310%%%&'()- S310%%%&'()-%jklmvU410 $10%:f$:&'()-'
S#10%$&'()-: l#10%$&'()-: S@-10%$&'()-10%%10%%10%% Sl7S#10%%%&'()- HL
|[:vU410  Y%$10%M$M&'()-GS [Y%$10%["[&'()-Gl Y%$10%e$e&'()-GS S9#10%$&'()-'
9#10%0$0&'()-' S$10%&'()-'2 f vU410 S10%$&'()-  S!10%$&'()-  SM!10%$&'()-
S@10%$&'()-10q#10q#10q# SY%$10%q#&'()-Gf |   :~|[:vU410 S SSS 10%$&'()-S SL
10%$&'()-S SFm"10%$&'()- S S@!10%$&'()- S 9y10%$&'()- S310%$&'()-=
Q|[:vU410 S Sf)M!10%$&'()- S S`'10%$&'()-S Sl%10%$&'()-S Sf#$10%$&'()-  Sl
`!10%$&'()- SY`!10%$&'()-Q"#|[:-410$S S7#10%$&'()- S Sl5410%$&'()- S S1y
10%$&'()-S S/!10%$&'()- S-10%$&'()- Sl+ 10%$&'()- #$%=}cC410$S
S,@g#10%$&'()-&,@g#10%$&'()-& Sz#10%$&'()-' lz#10%$&'()-' SS10%$&'()- 



10$10$_?C410$S
,@g#10%$&'()-&,@g#10%$&'()-&,@g#10%$&'()-&#3(e#,@g#10%$&'()-&,@g#10%$&'()-&
?_?C410$S
,@g#10%$&'()-&,@g#10%$&'()-&,@g#10%$&'()-&,@g#10%$&'()-&#3(e#,@g#10%$&'()-&
?@SZb`<C410$S
#3(e#,@g#10%$&'()-&,@g#10%$&'()-&,@g#10%$&'()-&,@g#10%$&'()-&#3(e#dI*,@g#10
%$&'()-&,@g#10%$&'()-&#3(e#,@g#10%$&'()-&,@g#10%$&'()-&,@g#10%$&'()-&,@g#10
%$&'()-&_a|]</10V" /#10%V"&'()-'/#10%&'()-' %$10%9"&'()- u%$10%R$&'()-'
`M$10%"&'()- ]`M$10%R$&'()-NbA10V"  ,'$10%#&'()-Z Y,'$10%z#&'()-Z
\,'$10%&'()-Z q,'$10%R$&'()-Z M@10%R$&'()-10V"10V"Na{\;A10V" l%$10%Y
&'()-Gl%$10%&'()-G!l%$10%&'()-G l%$10%R$&'()-G L#10%:!&'()-'
bL#10%R$&'()-'s vU510@:$10%e$&'()-& #10%e$&'()-: #10%1e$1&'()-:'
S-10%e$&'()- 10n"10n"10n" l%$10%n"&'()-G  2 ; < V ^
{_?vU510@:$10%e$&'()-&@:$10%e$&'()-&#3`8$@:$10%e$&'()-&@:$10%e$&'()-&@:$10%
e$&'()-&^ s
_?vU510@:$10%e$&'()-&@:$10%e$&'()-&@:$10%e$&'()-&#3`8$@:$10%e$&'()-&@:$10%e
$&'()-&
_?vU510@:$10%e$&'()-&@:$10%e$&'()-&@:$10%e$&'()-&@:$10%e$&'()-&#3`8$@:$10%e
$&'()-&
!=!>!D!E!d@vU510#3`8$@:$10%e$&'()-&@:$10%e$&'()-&@:$10%e$&'()-&@:$10%e$&'()
-&#3`8$E!F!O""q##$cDvU510#v/#10%&'()- %:$10%R$&'()-v%:$10%&'()-
`&$10%R$&'()-& J`&$10%R$&'()-&@:$10%e$&'()-&$$$$$ %&&Y'vU410 F,$10%|"&'()-Z
Y,$10%R$&'()-Z b,$10%R$&'()-Z S10%R$&'()- 10Y#10Y#$10Y#
/#10%Y#&'()-Y'''''''_;vU410 F#3
A#L#10%J#&'()-'L#10%J#&'()-'L#10%J#&'()-'L#10%J#&'()-'
,$10%J#&'()-Z''(($(%(7(`DvU410 F#3L#10%J#&'()-'#3
A#L#10%J#&'()-'L#10%J#&'()-'L#10%J#&'()-'L#10%J#&'()-'7(^(_(g(h(((cGvU410
F#3L#10%J#&'()-'L#10%J#&'()-'#3
A#'L#10%J#&'()-'L#10%J#&'()-'L#10%J#&'()-'(((((((_?vU410
F#L#10%J#&'()-'L#10%J#&'()-'L#10%J#&'()-'#3
A#L#10%J#&'()-'L#10%J#&'()-'((((p))*^=vU410 F# Q)$10%$&'()-' )$10%"&'()-
l%/10%$&'()- L#10%J#&'()-'#3 A#L#10%J#&'()-'*y+z+{+|++c,,-vU410
YM$10%$&'()- #10%#&'()-& #10%?$?&'()-& ,@10%$&'()- 10#10#10#
)$10%#&'()---=.//01|[:vU410 Y zf/#10%$&'()-& D#10%$&'()-( eD#10%$&'()-(
D#10%D$&'()-( & 10%$&'()- M$10%$&'()-1111112;3D4vU410 F$10%$&'()-'
#10%#&'()-: #10%$&'()-: @-10%$&'()-10$10$10$ f/#10%$&'()-&D4455678|[:vU410
F l%$10%#&'()- %$10%&'()- %$10%$&'()- Ly#10%$&'()- TLy#10%1$&'()-
$10%$&'()-'8[8\8]8^8v899:vU410 g,$10%NT#N&'()- #10% &'()-: #10%R$&'()-:
@10%R$&'()-10 10 10  %$10% &'()-:<;;<<<<<<vU410  10%$&'()-
@10%$&'()-10###10###10### <j,$10%###&'()- J,$10%1!1&'()-
^d,$10%ER$E&'()-<<=H====|[:vU410   310%$&'()- 10%$&'()-  Z10%$&'()-
310%$&'()-  10%$&'()-  f10%$&'()-=>T>>>>?|[:vU410  Y10%$&'()-  S10%$&'()-
910%$&'()-  ,F"10%$&'()-  



@10%$&'()- &z 10%$&'()- ?]???@Z@@|[:vU410  l+ 10%$&'()-  y) 10%$&'()-
`'f10%$&'()- l%10%$&'()- f#"10%$&'()-  `!!10%$&'()-@@AMAAAAA|[:-410$ 7
10%$&'()- 5f 10%$&'()-  Y 3:10%$&'()-  110%$&'()- y/@ 10%$&'()-
s-10%$&'()- AAABBBBBBbA410$   10%r(&'()-  10%r(&'()-  !10%r(&'()-
10%r(&'()- @10%r(&'()-10$10$B:C{CCC8DuD|[:A410$ , M10%r(&'()- ,,10%r(&'()-
10%r(&'()- @ 10%r(&'()-  l10%r(&'()- "10%r(&'()-uDDD8E~EEE|[:A410$
\3%3%10%c r(c &'()-  @#!10%r(&'()-  9!!10%r(&'()-  3!10%r(&'()-
@'!10%r(&'()-  9F10%r(&'()-E?FFFGHYHZH|[:-410r( 7Z"10%r(&'()- f/M!10%'&'()-
`-y 10%r(&'()- Y+&!10%r(&'()- 



f)S 10%r(&'()- L'10%r(&'()- ZH[H\HtH{IIIIcC410r( 9$10%$&'()-9$10%$&'()-
f#10%$&'()-& f#10%,$,&'()-& @10%$&'()-G10r(10r(IJJJ%J-J9J_?C410r(
9$10%$&'()-9$10%$&'()-9$10%$&'()-#3cK9$-9$10%$&'()-9$10%$&'()-9JOJPJmJtJJJ_
?C410r(
9$10%$&'()-9$10%$&'()-9$10%$&'()-9$10%$&'()-#3cK9$9$10%$&'()-JJJJJJJ`<C410r
( #3cK9$9$10%$&'()-9$10%$&'()-9$10%$&'()-9$10%$&'()-#3cK9$JJJKKKK`EC410r(
#39$10%$&'()-#3cK9$9$10%$&'()-9$10%$&'()-9$10%$&'()-9$10%$&'()-K&LjLXMM
NNN|[:-410# F%@#10%#&'()-3( ^F%@#10%"&'()-3 F%@#10%=&'()-3
lF%@#10%Q$&'()-3' &#10%h"&'()- F&#10%Q$&'()-NNNNN"O7OnObA410#   10%Q$&'()-
10%Q$&'()- 10%Q$&'()-  10%Q$&'()- 10%Q$&'()-310#10#nOOO+PhPPP|[:A410#
#10%Q$&'()-  y10%Q$&'()-  10%Q$&'()-  10%Q$&'()-  &!10%Q$&'()-  10%Q$&'()-
PQR^RsRRR|[:A410# lF+!10%Q$&'()-  F @)10%Q$&'()- 9' 10%Q$&'()- F%y
10%Q$&'()- @##10%Q$&'()- & 10%Q$&'()- R:SnSSS-TqTrT|[:-410Q$ l7y#10%Q$&'()-
Yf5- 10%Q$&'()-  Y`3Z10%Q$&'()- F Y110%Q$&'()-  lS/10%Q$&'()-
L-M!10%Q$&'()- rTsTtTTUUVWbA410Q$  `$10% &'()- <`$10%8"&'()- #10%d$&'()-9
#10%, ,&'()-9 @10%d$&'()- 10Q$10Q$W XRX[YYZZZ|[:-410" S/#10%"&'()-&
TS/#10%d$&'()-& F%$10%K"&'()- ^F%$10%d$&'()- &`$10%~#&'()-
3&`$10%p#&'()-ZZZZ[7\=]]bA410"  `$10%v"&'()-' A`$10%#&'()-' @#10% &'()-&
@#10%#Q$#&'()-& @10%Q$&'()-10"10"]^^_ `aaaba|[:-410Q$ y/"10%Q$&'()-
^y/"10%Q$&'()- Y%$10%a#&'()- ^Y%$10%Q$&'()- 9`$10%Q$&'()-'
K9`$10%"&'()-'bacada|abbbcbA410Q$   



10%$&'()- y10%$&'()- 10%$&'()-  !10%$&'()-
T10%$&'()-F10Q$10Q$cLccccdYd|[:A410Q$  10%$&'()-  g 10%$&'()-  10%$&'()- ,
10%$&'()-  T10%$&'()-   310%$&'()- Ydddd!ebee|[:A410Q$ 3+ 10%$&'()-
,)!10%$&'()-  9'10%$&'()-  $10%$&'()-F #s10%$&'()-
!10%$&'()-eef`ffffff|[NA41010$10$10$ S5Y10%$&'()- L3 10%$&'()-  F1
10%$&'()-  l @/g10%$&'()- 9-y 10%$&'()- ff7ghgggh|[:NA41010 f10%Q$&'()-
10%Q$&'()-  l  M10%Q$&'()- 



10%Q$&'()- f 10%Q$&'()-  SS10%Q$&'()-3hAhhhh:iLj|[:NA41010 l 10%Q$&'()-
#10%Q$&'()-  10%Q$&'()- 10%Q$&'()-  !10%Q$&'()-  Y 10%Q$&'()-
Ljbjjjj/kvk|[:NA41010 -f#10%Q$&'()-  3  +10%Q$&'()- Y,)310%Q$&'()- Y'-
10%Q$&'()- Y% 10%Q$&'()-  #z10%Q$&'()-vkkklTlUlVlWlol|obU410
y@g10%>$&'()-10Q$10Q$10Q$ F@5@ 10%Q$&'()- F&3 10%Q$&'()-  3 31`10%Q$&'()-
F,/`10%Q$&'()-ollHmmmnn|[:bU410  )#10%p#&'()- 7)#10%>$&'()- 10%>$&'()-
@#10%!&'()-: @#10%>$&'()-: @#10%F"&'()-:nnnooo@o[?bU410
9m"10%p#&'()-'#3l"9m"10%p#&'()-'9m"10%p#&'()-'9m"10%p#&'()-'9m"10%p#&'()-'@
oAoVo^o_ooodHbU410
9m"9m"10%p#&'()-'9m"10%p#&'()-'#3l"9m"10%p#&'()-'9m"10%p#&'()-'9m"10%p#&'()
-'ooooooo_?bU410
9m"10%p#&'()-'9m"10%p#&'()-'9m"10%p#&'()-'#3l"'9m"10%p#&'()-'9m"10%p#&'()-'
ooopp!p)p_?bU410
9m"10%p#&'()-'9m"10%p#&'()-'9m"10%p#&'()-'9m"10%p#&'()-'#3l"9m"10%p#&'()-')
p*p+p1qzqrrr^=04110 y/#10%&'()-' ly/#10%$&'()- Y%$10%$&'()-'
zY%$10%$&'()-'9m"10%p#&'()-'#3l"rrrrst`tjtbA4110  F10%+$&'()- @ 10%+$&'()-
#10%+$&'()-  s!10%+$&'()-  f,S10%+$&'()- 1010jttt+ueuuu|[:A4110 3
10%+$&'()-  l ,t10%+$&'()-  &10%+$&'()-    10%+$&'()- @ 10%+$&'()-
10%+$&'()-u$v\vvvw"w|[:A4110 lY+t10%+$&'()- lS)g 10%+$&'()-  F 



L'10%+$&'()- F%10%+$&'()- @#10%+$&'()- 9!&10%+$&'()-"wfwwwxExxx|[:-410+$ l7
10%+$&'()-  Yy510%+$&'()- Ys3 10%+$&'()-  F Y1:10%+$&'()-  Yf/10%+$&'()-
L-M$10%+$&'()- xxxxyyz<|bA410+$  Ts$10%7#&'()-F q$10%$&'()-F Lf#10%G"&'()-
0Lf#10%$&'()- y@10%$&'()- 10+$10+$<||}}~|[NA41010"10"10" f/#10%"&'()-&
qf/#10%$&'()-& F%$10%$&'()-& zF%$10%"&'()-& $10%#&'()-F39~d|[:NA41010
9#10%!&'()-G #10%="&'()-' T#10%$&'()-' #10%#&'()-9 #10%,$,&'()-9
f,S10%$&'()- dZ,TUVWo~qdW610 ff10%&>$&&'()-310}10}"10} F 9#10%}&'()-G
9#10%$&'()-Gv9#10%&'()-G 9#10%$&'()-Go''|[:dW610  qn$10%>$&'()-3
$10%>$&'()-3 s$10%&>$&&'()-Y- Ys$10%}!&'()-Y- Rs$10%>$&'()-Y
vs$10%!&'()-Y'pxvU410 y#10%&&'()-& @,f10%z&z&'()-10&>$&10&>$&10&>$&-
S/#10%&>$&&'()-&- zS/#10%>$&'()-& $10%&f#&&'()-327{cr|[:vU410
A,f#$10%&'()- Y9 10%z&z&'()-  Y9 10%z&z&'()- - z#10%z&%z&'()-'-
Oz#10%#&#&'()-' y#10%z$z&'()-&rN|[NA41010z#z10z#z10z#z f)s$10%z#z&'()-:
gf)s$10%;&;&'()-:- f)s$10%z&z&'()-:- zf)s$10%N1N&'()-:
,f#$10%&&'()-|[:NA41010 ^9g#10%R$&'()-' $10%:R$:&'()-m b$10%~!&'()-m-
l$10%!&'()-m- v$10% R$ &'()-m S@10%:R$:&'()- ;1r1|[NA41010:T#:10:T#:10:T#:
lf/$10%:T#:&'()-& zlf/$10%R$&'()-&- Y%#10%: :&'()-- zY%#10%R$&'()- 9g#10%:J
:&'()-'?U|[:NA41010 #10%]#&'()-f T#10%@#&'()-f #10%z#&'()-f- l#10%-#&'()-f-
z#10%$&'()-f f@10%$&'()-3!"#$<vU410 :!10%:_:&'()-3 f-10%:R$:&'()-
10$10$10$- YS/!10%$&'()- - F%s$10%$&'()- lF%s$10%g#&'()-:m Q|[:vU410  f
10%:R$:&'()-  10%:R$:&'()- l '10%:R$:&'()- -  10%:R$:&'()-- 10%:R$:&'()-
:!10%:R$:&'()-3Qq3q|[:vU410  ,#G10%:R$:&'()- F &!@10%:R$:&'()-  l
10%:R$:&'()-- lg 10%:R$:&'()- - Y 



-10%:R$:&'()- 10%:R$:&'()- d|[:vU410    S/10%:R$:&'()- L-10%:R$:&'()-
YF+:!10%:R$:&'()- - F@):!10%:R$:&'()-- Y9'10%:R$:&'()- F $10%:R$:&'()-3B
%|obU410 10%@X&@&'()- 10:R$:10:R$:10:R$: lY7#10%:R$:&'()- - 3S510%:R$:&'()-
- 3L3m10%:R$:&'()-  FF110%:R$:&'()- %0nz|[:bU410  ) f#'10%X&&'()-#
&V!10%@X&@&'()- S$10%@e!@&'()-&- JS$10%X&&'()-&- #10%@#@&'()-9
#10%PX&P&'()-9$/012J|obU410 10%#&'()-310@X&@10@X&@10@X&@ S/!10%@X&@&'()- -
Of#'10%X&&'()-#-  f#'10%%&'()-# f#'10% &'()-#J:|[:bU410  R!10%#&'()-
S&$10%#&'()-& YS&$10%f#f&'()-&- S#10%(#&'()-&- S#10%#&'()-&
S#10%#&'()-&C|[9+4 10zz!(`$10%zz&'()-+ v(`$10%#&'()-+ vQ(`$10%#&'()-+-
(`$10%c"&'()-+- (`$10%#&'()-+ (`$10%#&'()-+| _>4 10zz! O,$10%o#o&'()-g
,$10%!&'()-g g,$10%#&'()-g z,$10%#&'()-g V^10%v v &'()-Y 10zz 10zz
KC|[NA40z10"10"010" ,/9$10%"&'()-' q,/9$10%6#&'()-'  %s$10%"&'()- v
%s$10%#&'()- ,$10%"&'()-gk5r|[:NA40z10 @ 10%#&'()- 



10%#&'()-  L10%#&'()- !10%#&'()-G !10%"&'()-G 10%#&'()-Gr-i|[:NA40z10
10%#&'()- 10%#&'()-   10%#&'()-  S10%#&'()-   10%#&'()-
10%#&'()-&j|[:NA40z10  F+10%#&'()- @)10%#&'()- 9's!10%#&'()- 3%!10%#&'()-
@,##10%#&'()-  L!s10%#&'()->LM|[:-410# Y7S10%#&'()-  f5M10%#&'()-
`310%#&'()- Y110%#&'()- S/!10%#&'()- 9- 10%#&'()- MNOg bA410#  S$10%&'()-G
OS$10%I#I&'()-G NS$10%H"H&'()-G lS$10%f#f&'()-G 10%#&'()-Z10#10#_?A410#
,#10%&'()-'#3{-#,#10%&'()-'(,#10%&'()-',#10%&'()-',#10%&'()-'{_?A410#
,#10%&'()-',#10%&'()-'#3{-#(,#10%&'()-',#10%&'()-',#10%&'()-'-DEO^l_?A410#
,#10%&'()-',#10%&'()-',#10%&'()-'#3{-#,#10%&'()-',#10%&'()-'lcCA410#
,#10%&'()-',#10%&'()-',#10%&'()-',#10%&'()-'#3{-#,#10%&'()-'^QD710#102#102#
1102# %M$10%2#&'()-@ %M$10%$&'()-@
%M$10%$&'()-@,#10%&'()-'#3{-#.c|[:QD710#1  10%$&'()-  10%$&'()-
10%$&'()- s10%$&'()-   10%$&'()-  10%$&'()-F!Y>|[:QD710#1  10%$&'()-
@10%$&'()-  &!10%$&'()- 910%$&'()-   



10%$&'()-  `10%$&'()->N|[:QD710#1 &':!10%$&'()-  3%10%$&'()- ,#310%$&'()-
&!`10%$&'()- 10%$&'()-  10%$&'()- '?w|[:QD710#1 L3- 10%$&'()-  l
F110%$&'()-  ,/10%$&'()-  &-S 10%$&'()-  3+@10%$&'()- ,)10%$&'()-RvU410
10%&&'()- 10%&&'()- !10%&&'()-  yS10%&&'()-F10$10$10$ S5y 10%$&'()-
=H|[:vU410  !10%&&'()- !10%&&'()-   10%&&'()-  z10%&&'()-  10%&&'()-
10%&&'()- 'd ]|[:vU410  # 10%&&'()-  !10%&&'()- F10%&&'()-   10%&&'()- 



l 10%&&'()- S10%&&'()- ]U|[:vU410  l/10%&&'()- - 10%&&'()-  +l10%&&'()-
l)410%&&'()-  '`10%&&'()- $3%10%&&'()- 0q|obU410 10%:$:&'()-F10&10&10&
F7S#10%&&'()- Y@5:10%&&'()- l&3 10%&&'()-  F  1z10%&&'()-NL|[:bU410
$10%$&'()-Z $10%$&'()-Z $10%:p :&'()-Z $10%$&'()-Z #10%: :&'()-'
)#10%]$]&'()-'L|[NA41010:$:10:$:10:$: ,/t$10%:$:&'()-' ,/t$10% $ &'()-'
%`$10%: :&'()-  %`$10%$&'()- $10%:M!:&'()-Z <|}|[:NA41010 %LZ%10%"&'()-:
LZ%10%:X&:&'()-: @$10%"$&'()-Z @$10%UX&U&'()-Z @$10%v/%v&'()-Z
0-10%X&&'()-m *|obU410 10%&$&&'()-F10X&10X&10X& 31`$10%X&&'()-  31`$10%{
{&'()-  dRLZ%10%$&'()-: rLZ%10%&X&&&'()-:*qT|[:bU410   10%&$&&'()-
10%&$&&'()-  10%&$&&'()-    ,10%&$&&'()- 10%&$&&'()- s!10%&$&&'()-
D|[:bU410   10%&$&&'()-  10%&$&&'()- ,z 10%&$&&'()-   10%&$&&'()- 



10%&$&&'()-  10%&$&&'()- 4o9D|[:bU410  ,)10%&$&&'()- &''!10%&$&&'()-
%10%&$&&'()- ,#10%&$&&'()-  !10%&$&&'()-  -10%&$&&'()-D ||[:bU410
,)10%&$&&'()- &''!10%&$&&'()- F1F10%&$&&'()- @/10%&$&&'()- 9-#10%&$&&'()-
3+10%&$&&'()-  Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c"
"Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
"Heading 93]c"A "Default Paragraph FontXv[#D)/.6<BIpOU$\nbho=u-z l;
5+O_b_^~!'-g4:VAG#NaTZBadgsms)zs[\f^|l$!{(.]59>[EKsQWc^cViou|V#1N
"$&(*,.02468:<>@BDFHJLNPRTVXZ\^`bdfhjlnprtvxz|~M'?:_kyAkxh7N[ Q+?\HW7gt{NqY
u@+!6#$&A(*[->1258:(>@4AAA<BDFJM%Q&S<VX^\%_aoegPhhh>ikmrtwxy{Z|.}$~:gb*Y*{#
-3Lc=^UmGi`R6?f,7PaTk' $
J\g__!$O(*k/S2f7:==AWDPHKO<QTzWN[]b_ccc<dXejl`o\qPvy|x*nkc !fe_3Z`dQ$o(r%f
Q#?N ^
E!$Y''7(((*-1D48:<=?@ABuDEZHI9JJJKNnOPRrTWZ]bacYdefhLjvkoln@ooo)prjtu"wx<|d
o'rQ%J rMl>]L*D   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstu6Times New
RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 



!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 






