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TELEVISION PRODUCTION TECHNIQUE

TECHNICAL FIELD

This invention relates to a system for pre-programming of television
productions, and to a method of that simplifies such pre-programming and enhances

operator control of the exact timing of the production.

BACKGROUND ART

The production of a television program comprises complex undertaking.
Traditional methods require the cooperation and coordination of talent and technical
staff, using a wide range of audio and video equipment. This is particularly apparent
in the production of a television news program. Such programs are generally
produced "live" and embody multiple pre-recorded elements, one or more live
presenters, and complex production effects that contribute to the flow and interest
level of the program. Many television organizations produce news broadcasts, and
such organizations strongly compete to attract and retain the maximum number of
viewers. Most viewers want fast-paced news programs that make use sophisticated
production techniques for audio and video including, for example, complex visual
effects. Such complexity requires a large number of equipment operators, thus
increasing the likelihood of mistakes during production. For these reasons, there have
been a large number of attempts to automate the process to some degree, and to
provide improved user interfaces that simplify the tasks of the operators. U.S. Patent
5,115,310 (Takano et al) and U.S. Patent 5,892,507 (Moorby et al) represent past
attempts to add the elements of automation and improved user interface to the

television production process.
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US Patent 6,452,612 (Holtz et al) best exemplifies the state of the prior art of
automated television production systems. Holtz et al describe a system that allows pre-
programming of most of the complex actions required for a television program, and
particularly, a news program, thus minimizing the work required by operators during
production. The Holtz et al system makes use of a time line. Each event, defined as a change
in the status of, or any new command to, any piece of production equipment, receives an
allocated slot on the timeline. Upon actuation of a timer, a processor executes each event at
1ts designated time on the time line, thus allowing completion of the event within the allocated
time. The Holtz et al. patent, characterizes events as “transition macros” and each such
transition macro can include a number of individual timed production activities such as an
audio fade or a video .wipe, for example. .

Executing such transition macros automatica]]y without interruption can present
certain difficulties for a production that includes live talent. A person reading a script
typically will do so at shightly different speeds at different times. For that re‘ason, the time
required for reading of a particular item "on air” will likely differ to some degree from the
time recorded during 1‘éhearsa]s. Unpredictable events, such as a-cough 01; stumbling over a
word, add to the uncertainty of the actual event time during live production. With
experienced talent, the differences, while small, remain sufficiently significant to make a
simple automatic timeline-driven system unsatisfactory. Television viewers have a high
sensitivity to il]]pel'fections such as clipped words or inapproptiate pauses. - Any program that
exhibits such bl'ob]éms likely would not retain its audience over a long period of time. A
high-quality production requires manual triggering of events in response to the actual timing
.as determined by live performers and other factors. In their patent, Holtz et al address this
problem by introducing “step marks” or “pause events.” for insertion in the timeline. A pause
event effectively defeats the automatic triggering of a subsequent event, by interrupting
execution of the timer. ‘

Within the Holtz et al. system, stored events refer only to a single controlled device. 1f
a new program segment requires, for example, a video switcher selection, fade-up of a
different microphone, and zoom of a camera lens, programming of these events must occur
separately to accomplish a transition to the new segment. Other program transitions can have

much more complexity than this simple example and will require creation of a larger number |

of events.
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Programming of complex transition typically involves many separate events. Given
that a typical television production system usually includes a large number of separate
devices, arranging all of events needed to accomplish a transition to achieve a particular scene
for transmission often proves problematical. Selecting among the many individual operations
of each of the various pieces of production equipment takes si gnificani time, making
programming an arduous task.

In practice, the change from one pfogram Segment to the next will typic"a]ly require
simultaneous or closely coordinated changes in many of the controlled devices.
~ Advantageously, the system of Holtz et al provides_bne or more Graphical User Interfaces
(GUISs) for controlling one or more devices, obviating the need to provide large and complex
Control panels that are normally used to control devices such as video switchers, audio mixers,
and digital effects devices. However, this ap,pﬁrda;ch also mcurs himitations. GUls do not
always constitute the preferred user interface for adjusting critical controls. Many operations,
particularly on video equipment, require that the operator view the result of control
adjustment on a video screen, while adjusting the control, but operation of the GUI frequently
requires that the O?erator look at the GUI rather than the video image. There are many other
circumstances where the “feel” of a physical control 1s preferred to use of a GUL

Within the Holtz et al system, all dynamic transitions, such as video wipes, audio
fades, etc., require pre-programming under the control of the program timer. However, to
achieve a high quality television production, sometimes, the operator wil] ﬁeéd to change the
speed of such a transition, or slightly offset the video and audio transitions. Such a refinement
can occur only if the opérator has access to the physical controls of the various pieces of
production equipment during production. However, as discussed above, the physical contro]
panels normally supplied with such equipments are large and complex, and 1t 1s not generally
practical for a single person to be responsible for operation of an array of such control panels.
The drawbacks associated with present day production equipment, as discussed above,
typically preclude a single operator from handling all of the controls of an array of control

panels needed to effect the desired offset.

Thus, a need exists for a television production technique that overcomes the

aforementioned disadvantages.
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SUMMARY OF THE INVENTION

In accordance with a preferred embodiment of the present principles, there is provided
a method for controlling at least one television production device. The method commences by
first establishing a plurality of states of the at least one production device, each state
corresponding to at ieast one operation executable by the device. The states of the at least one
production device are stored as c:orresponding memory objects which upon execﬁtion cause
the one production device to execute the at least one operation. The collective operations
- performed upon execution of a state memory object causes the generation of a scene that
comprises an 1mage with or without accompanying aﬁdio. Each state memor_y bbject 1S
- parameterized in accordance with characteristics in the scene that results from execution of
that object, thus facilitating selection by a director of at least one state memory object, which
upon execution will generate a scene of interest. Responsive to selection of one or more state
memory objects by the director, the selected state 1ﬁemory objects are executed to-cause

execution of corresponding operations by the one television production device to yield at least

one scene of interest.
BRIEF DESCRIPTION OF DRAWINGS

FIGURE ] depicfé a work flow arran gemeﬁt?aﬁccordin g to the prior art for producing a
television program;

FIGURE 2 depicts a workflow arrangement according to the present principles for
producing a television program;,

FIGURE 3 depicts a block schematic diagram of a television production system
embodying the present principles; l

FIGURE 4 depicts a simplified block schematic diagram of a presentation system in
the work portion of FIG. 2 showing State Memory Objects (S-MEMS) which When executed;
trigger the execution of one or more television production devices in the television production
sysiem

FIGURE 5 depicts a plan view of a context sensitive control panel in vacchordance with
another aspect of the present principles; and

FIGURE 6 depicts a block schematic diagram of elements comprising the context

sensitive control panel of FIG. 3.
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DETAILED DESCRIPTION

In accordance with the present principles, a television production system affords
simplification over the automation of a television program such as a news prograﬁu by
' pafameterizing State Memory Objects (S-MEMs), each defining One Or more operations for
- execution by one or more production devices. The S-MEM:s are typically parameterized in
acco}'dance with the scenes they generate. In this way, the S-MEMs can be catezorized by
style, that is to say, by the "look" or appearance of the associated scene. In this way, a
director can more easily select among available S-MEMs to choose those that maintain a
particular appearance for a succession of scenes.. While the description of the va__ﬁous
embodiments In accordance with the present principles and applicable backeround art will
focus on ]i§e television news production, those practiced in the art will reco.gnize"the
principles equally apply to other complex television productions, whether live or recorded for
future transmission.

To understand the television production technique of the present principles, a brief
discussion of present day production techniques will prove helpful. FIGURE 1 illustrates the
general workflow arrangement associated with creating a television program, such as a
television news program, according to the prior art. News reporters 10 prepare news items:
‘some of which can take the form of complete program segments that include edited video and
associated audio. Other news items will contain only partially complete stories, in the form of
edited video, with a script for reading by live talent upon transmission of the video. Still other
1tems might comprise only a script, perhaps with specifications for graphics that should be
prepared for use with the script. A Newsroom Computer System (NRCS) 12, such as the
News Edit System, available from Thomson Broadcast and Media Solutions, Nevada City,
California, registeré the assets associated with each of these items. A news producer 14,
responsible for producing the news program, makes content decisions. The producer 14 will
review all submitted news jtems for “news worthiness” and, in conjunction with known rules
for program format, commercial break structure, etc., will decide which items to include, and
will generate a “runnin g order” 16. The running order 16 specifies the order of the items, as
well as their duration. The producer 14 enters the running order into the NRCS 12, for further
refinement by a Director 18. The Director 18 uses the running order in conjuncﬁon with

knowledge of the technical facilities available for the program to create a Technical Rundown
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20. Traditionally the Technical Rundown constituted a printed document for use by all of
the staff creating the program, including a Technical Director 22 who, along with other
production staff 24, control an audio mixer 38, a video switcher 40, and one or more
cameras, possibly with robotic lenses and dolhies 42.

FIGURE 2 shows a revised workflow of a television production process in
accordance with the present principles. The workflow of FIG. 2 bears many similarities in
common with the workflow of FIG. 1 and like reference numbers refer to like elements.
Like the workflow of FIG. 1, the work{low associated with the television production
process of the present principles illustrated in FIG. 2 has the same sequence of operation up
to generation of the running order 16. At this point, the Director 18 can pre-produce the
show. The Director 18 uses the running order 16, taking into account the available
production equipment such as that shown including audio mixer 38, video switcher 40, and
one or more cameras, possibly with robotic lenses and dollies 42. The Director 18 will
create successive segments of the show 1n accordance with the rundown. However, instead
of having live operators manipulate the various control panels normally associated with
such equipment, a Presentation System 36 performs setup of the equipment. The
Presentation System 36 can include one or more Graphical User Interfaces, and can
optionally include one or more context sensitive control panels (described 1n greater detail
with respect to FIGS. 4-7) that can operate some or all of the different pieces of production
equipment, or subsets of the controls thereof, as required.

As each segment is finalized, the Director 18 establishes a State Memory Object (S-
MEM) 30 that embodies all of the operations necessary for execution by the various pieces
of production equipment to create that program segment, which manifests itself as a scene
for display on a display device (not shown). A sequence of S-MEM objects comprises an
event list 32. Thus, upon completion of the pre-production, the event list 32 comprises a
sequence of S-MEM objects 30 that together represent all the segments of the show.

Following such pre-production, the production phase can commence. In this phase,
the Presentation System 36 control the production equipment such as that shown including
audio mixer 38, video switcher 40, and one or more cameras, possibly with robotic lenses
and dollies 42, by triggering the events upon execution of the S-MEMs in accordance with
the rundown. Upon recall of each S-MEM 30 from the event list 32, the Presentation

System 36 1ssues commands to various pieces of production equipment that cause each

piece of equipment to enter the particular state recorded in the S-MEM.
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As each segment ends, Director 18 1ssues a “Next” command 34, and the
Presentation System 36 will 1ssue commands so that the appropriate pieces of production
equipment enters the particular state detined by the next S-MEM. Each S-MEM 30
typically has a finite duration so that Director 18 can see the expected run time of the show.
Durations can be of two types. An Absolute duration has a precise length and finds
application for pre-recorded source material (video, audio, etc.) having a fixed run-time. In
this case, completion of an S- MEM can serve to trigger automatically the next event
without the need for a manual “Next” command 34.

However, segment that involves live talent, use of an approximate duration 1s
preferred. The approximate duration aids in predicting the run time of the show, but the
progression to the subsequent event will always requires manual 1nitiation to accommodate
the timing variations that are inherent in the use of live talent.

FIGURE 3 depicts a block schematic diagram ot a television production system 300
embodying the present principles for enabling automated production of a television program,
such as a television news program. At the heart of the system 300 lies a context-sensitive
control panel 302 described in greater detail in FIG. 4, for allowing the director 18
individually to control multiple production devices by the use of S-MEM as discussed above.
Such production devices can include one or more video playout devices, such as a server 305
comprising part of an existing Digital News Production System 306. Other devices controlled
via the control panel 302 can include one or more television camel as 306, associated camera
robotics 308, a character generator 310, and a still store 312 for storing still video images.

Video signals from the cameras 306, the character generator 310, and the still store
312 pass to a video switcher 313 that selectively switches among input signals under the
control of the control panel 302. In the illustrated embodiment, the switcher 13 can to
perform various digital video effects, obviating the need for a standalone DVE device.
However, the system 300 could include one or more separate DVEs (not shown). The
switcher 313 provides both a video program output tor transmission and/or recording, as
well as a preview output for receipt by a preview monitor (not shown). While not
illustrated, the video switcher 313 can also receive video from one or more devices, such as
videotape recorders, video cartridge machines, and/or satellite receivers, to name but a few.

The control panel 302 also controls an audio mixer 314 that receives audio input
signals from a digital cart machine 316 as well as one or more studio microphones 318.

Further, the audio mixer 314 can receive input signals from one or more-devices, such as the
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playback server 304, as well as one or more audio tape recorders (not shown) and/or one or
more satellite receivers (not shown). The audio mixer 314 provides a program audio output,
as well as an intercom output and an output for audio monitoring, by way of a monitor
speaker or the like (not shown).

A controller 320 serves to interface the control panel 302 to the video switcher 313,
the audio mixer 314, and to a video switcher device selector 322. The video selector 322
enables the control panel 320 to select one or more of the cameras 306, the camera robotics
308, the character generator 310, and the still store 312 tor control. The controller 320 can
take the form of a personal computer or the like suitably equipped with appropriate
input/output drivers ior intertacing with the various elements controllable by the control
panel 302. Associated with the control panel 302 are one or more hardware control devices
324 that allow the director 18 of FIG. 2 to enter one or more commands for receipt by the
controller 320 for ultimate transmission to the appropriate device for control. The control
panel 302 also includes graphical user interfaces 326, 327 and 328, for the camera robotics
308, the cameras 306, and the audio mixer 314, respectively. Such graphical user interfaces
can include visual displays.

The television production system 300 of FIG. 3 can also include a Media Object
Server (MOS) gateway coupled to a teleprompter 332 as well as to the character generator
310 and still store 312. The MOS gateway 330 provides an interface to the Digital News
Production System (not shown) to allow receipt of updates made-by the producer 14, to be
received by such devices.

FIGURE 4 shows a simplified block schematic diagram of the Presentation System
36 of FIG. 1 showing the manner in which the presentation system establishes and
parameterizes S-MEMSs. The presentation system 36 includes a processing unit 100, in the
form of a computer or the like. The processing unit 100 enjoys a link through a bi-
directional bus to a memory 403 that stores a sequence of S-MEMs 30, 30,, 30;... 30,,
where # 1s an integer greater than zero, the sequence of S-MEMs representing a sequence of
segments (scenes) of a television production.

As discussed above, each of the S-MEMSs, such as S-MEM 30, comprises a set of
operations executable by one or production devices, to create a particular segment. In the
(lustrated embodiment, the S-MEM 30, includes a pan, tilt, and zoom operation associated
with a first camera (CAM 1), as well as a pan, tilt, and zoom operation associated with a

second camera (CAM 2) and the lighting of a first, second and third lights (LIGHT 1, LIGHT
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2 and LIGHT 3, respectively). In addition, the S-MEM 30, also includes two additional
operations associated with placing a respective one of video switcher 410 and Digital Video
Effect device 412, respectively, in a particular state, in accordance with the contents of a
memory location 23 within the switcher, and a memory location 46 in the DVE, respectively.
In practice, both the switcher 410 and DVE 412 have memories whose location can store a
particular device state, such as switch, fade, or wipe between two video sources in the case of
the switcher, or a particular video effect in the case of the DVE. Upon execution of an S-
MEM, such as S-MEM 30;, w@hich contains a 1'eferenée to a particular production device
memory location, the production device will enter the staté specified by the contents of that
]ofcation..

Various television pr oductlon devices can execute a variety of operations. Similar] y,
~ the wdeo switcher 410 and DVE A1 2 can each have a vanety of different steps. Thus for the
1e]emsxon production system such as the television production system 300, there can exist
almost an infinite number of S-MEMs. To facihitate S MEM selectxon the S- MEMS are
parameterized in accordance in terms of the scene (i.e., the image that results from execution
of the S-MEM, that 1s what aﬁpears within an image), rat:her that in terms of commands (1.e..
what each device must do to achieve such an image.)

Parameterizing the S-MEMs in this fashion greatly reduces the effort needed to pre-
produce a television show. Of course, the pr ocessor 100 can establish and ther eaftel record
each S-MEM by creating the required state of one or more associated ploductlon dewces To
achieve 2 greater consistency of a particular television show, the director can define a number
of “style” S-MEMs, thus parameterizing the S-MEMs. The director seeking to pre-prograxﬁ a
scene can select, for example, a previously defined “style” S-MEM that repreSents, say, a
standard “two shot.” This style S-MEM would act as a template, establishing most of the
required parameters for a standardized scene consistent with the established “look™ of the
show. The director would then apply only such control changes as may be necessary to
establish the exact parameters for the precise scene envisolned for the show being pre-
produced. Parameterizing the S-MEMs by the scenes they produce greater facilitates S-MEM
selection.

In practice, definition of styles (i.e., parameterization of the S-MEMs) occurs in
advance of the production. In this sense, each style constitutes the equivalent of a vocabulary :
element of a show. Just as a writer chooses various vocabulary elements to create a writing,

the director selects various S-MEMs having a particular style, or even different styles if
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desired, to create a show. If the director seeks a particular appearance, the director will
choose from among the S-MEMs associated with that style. Thus, parameterizing the S-
MEMs by style greatly reduces the selection effort. In practice, the processor 100, or éllotllel‘
element can manufacturgthe styles themselves, placing the S-MEMs associated with each
style in an associated style hibrary.

The producer 14 need not kﬁ(_)w very much about the particular operations associated
with a péirticular S-MEM. Typically,:a particular show will have a imited number of
associated styles. For example, a news show will have a style associate with an indiﬁdual
anchorperson. When the_produ_cer° selects that style, the producer can then select among those
S-MEMs associated with that style. greatly reducing the effort needed to produce the show.

1 FIGURE 5 depicts a plan view of an exemplary physical layout of the control pz}ﬁe]
302 of FIG. 4. The control panel 302 includes a plurality of lamps 500,-500, where X
consti“tutes an Integer greater than zero. At least some of the lamps 500,-500x represent a
particular condition in the contéxt of a particular S-MEM. Thus, for example, in connection
with the S-MEM 30, of FIG. 5, three of the lamps 500;-500x would represent the actuation of
LIGHT 1, LIGHT 2. LIGHT 3, respectively. Others of the lamps can represent other
operations associated with the S-MEM 30,, such as the particular state of the switch Z1.10 and
the DVE 412.

Some of the lamps 500,;-500, can represent the state of one or more -dedicated devices,
such as one of more television Camel'as, or dedicated ﬁmctibns, 1.e., take", "program ’(PGM)",
and "edit” to name but a few such functions. Thus, such lamps will always represent the state
of such device or a particular function regardless of the S-MEM.

In addition to the lamps 500;-500,, the control panel 302 includes a first set of
actuators 502,-502,, (where y is an integer greater than zero), a second set of actuators 504-
5042.? where z is an integer greater than zero, a third set of actuators 506,-506,, a fourth set of
actuators 508,-508,. (where ¢ i1s an integer greater than zero) as well as at least one joy stick
510. In the illustrated embodiment, each of the set of actuators 502,-502, comprises a push-
button switch, which can execute a dedicated operation, i.e., a "take" or a specific operation in
the context of the execution of a particular S-MEM.

In the i1llustrated embodiment. each of the second set of actuators 504,-504,, comprises
a servo-controlled fader. As with each of the push buttons 502 1-502,, each of the actuators
can execute a dedicated operation, for example, a master fade or wipe in the case of fader 504,

or an operation dependent on the context of a specific S-MEM. Thus, for example, a
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particular bne of the faders 504,-504. could execute an audio fade in the context of a
particular S-MEM, whereas in the context of another S-MEM, that same fader could execute a
video wipe.

The actuators 506,-506, comprise rotary devices, such as potentiometers or rotatable
shaft encoders. One or moré of these actuators can have a dedicated function irrespective of
the execution of a current S-MEM. Others of the actuators 506;-506, can control a function
assqciated with one or more devices in the context of a particular S-MEM, whereés, in the
context of a different S-MEM, the actuators will control a different function associatedeith-
the same or different devices.

Like each of actuators 502“]—502;. each of actuators 508;,-508, typically comprises a
push buftpn. As compared to the push buttons 502;-502., the majority of which are context
depen’de'nt‘, the majority of the push buttons 508,-508,. have dedicated roles, e.g.,
acCOIﬁijélling "preview", "next page", "cut”, and "transmit" operations to name but a few.

~ The Actuator 510 comoprises a joystick, the function of which 1s typically context
dependent. Thus, depending on the exécution of a particular S-MEM, the joystick 510 could
serve to pan and tilt a first television camera. whereas in the context of another S-MEM, the
joystick could operate a video replay device.

L.astly, the control panel 302 can include a plurality of audio level monitors 312;-512;
where j is an integer greater than zero. Each of the audio leve] monitors provides an
indication, typically by means of .a bar indicator, of the level of a particular audio device, such
as a mi‘crophone, for example, in the context of a particular S-MEM. Thus for exalﬁp]e, n
connection with a particular S-MEM, a given one of the audio level monitors will indicate the
audio level of a particular microphone, while in connection with a different S-MEM, the same
audio indicator will indicate the level of a different microphone.

In practice, each of audio level monitors 512,-512; lies aligned with a correspondin g
one of the faders 504,-504,. To the extent that a particular one of the faders 504,-504,
controls a particular andio device, such as a microphone, in connection with a particular S-
MEM., the audio level monitor aligned with that fader will indicate the level of that controlled
device.

FIGURE 5 depicts a electrical block diagram of the control panel 302 of FIG 4. A |
single board microcomputer 600 serves as the controller for the control panel 302. The

microcomputer 600 has address, data, and control busses, through which the microcomputer

connects to a Random Access Memory 602, a Flash Memory 604, and a mass storage device
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606, typically in the form of a magnetic hard disk drive. In practice, the hard disk drive 606
will contain program instructions, whereas the flash memory 604 can contain a basic
input/output operating system (BIOS). The microcomputer 600 has interfaces 608 and 610
for interfacing to an Ethernet network (not shown) and a console teletype, respectively. A
background debugger 612, typically comprising a memory block or the like, contains a
debugging program suitable tor debugging errors. _

Aﬁ optional USB port 614 enables the computer 600 to mnterface to device via a USB
connection. A clock 616, typically having a 25 MHz. frequency, provides-clock pulses to a
multiplier 618 that provides clock signals to the microcomputer 600 at 2.5 times the frequencjf
of the clock 616. A Media Access Control (MAC) storage block 620 provides storage for
MAC addresses used by the microcomputer 600. Each of power supplies 621, 621, and-621;
provides microcomputer 600, as well as other elements associated with the control panel 302,
with 5 volts, +12 and -12 volts, DC, respectively.

The microcomputer 600 hés“at least one display 622 for displaying information. In
practice, the microcomputer could have several displays, including one or more touch screens
(not shown), one or more Liquid Crystal Displays (LCDs) as well at least one video monitor.
One or rﬁore input/output devices 624, such as a keyboard and/or computer mouse, ére
connected to the microcomputer 600 to allow an operator to enter programming information
and/or data.

" ‘A Field Programmable Gate Array (FPGA) 620 serves to interface the microcomputef
600 to faders 504,-504.. In practice, each of faders 504,-504. comprises an analog fader servo
624 supplied from the FPGA 620 with an analog signal via a digital-to-analog converter 626.
A analog-to-digital converter 628 converts the analog signal produced by the analog fader
servo 624 back to a digital signal for input to the FPGA 620. The FPGA 620 also interfaces
the shaft encoders 5061-506,,, the buttons 502,-502, and the joystick 510 to the microcomputer
600. An Electrically Programmable Reads-Only Memory 622 stores program instructions for
the FPGA 622 to facilitate 1ts operation.

In operation, the microcomputer 600 will serve to activate the appropriate ones of the
lamps of the 500,-500,, taking iljto account the which S-MEM is currently active. The
microcomputer 600 will also activate one or more of the push buttons 502,-502,, one or more
of the faders 504,-504., one or more of the shaft encoders 506,-506,,, one or more of the push

buttons 508;-508,, as well as the joystick 510 depending on the active S-MEM. Similarly, the
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microcomputer 600 will assign the audio indicating devices 5125 12; depending on the active
S-MEM.

T'he control panel 302 as described above advantageously allows an operator to control
different aspects of various production devices for individual show segments. In the past, a
single technical operator could not easily control all of the devices by viﬁue of the inability to
phaysioca]]y reach all of the separate control panels of all the devices. The context sensitive
control panel 302 provides a set of control elements one or more of which can contro]
different functions of different production devices at different times, depending on the context
of a particular scene. In this way, physical size of the control panel can be reduced, yet sti]]
afford an operator the control function necessary.

Thé,flf'olregoin g describes a television production techniqﬁe, whrch affords greater

simplification in preprogramming a television show.
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CLAIMS:

1. A method for controlling at Ieast one television production device,
comprising the steps of:

(a) establishing a plurality of states of the at least one production device, each
state corresponding to at least one operation executable by the device;

(b) storing the states of the at least one production device as corresponding
memory objects which upon execution cause the one production device to execute the at
least one operation, which results in generation of a scene;

(¢) parameterizing each memory object in accordance with characteristics of the
scene that results from execution of that memory object,

(d) responsive to selection of at least one memory object selected in accordance
with the parameterization thercof, executing each selected memory object to cause

execution of a corresponding operation by the one television production device to yield at

least one scene of interest.,

2. Apparatus for controlling at least one television production device,
comprising the steps of:

means tor establishing a plurality of states of the at least one production device,
each state corresponding to at least one operation executable by the device;

means for storing the states of the at least one production device as
corresponding memory objects which upon execution cause the one production device to
execute the at least one operation, which results in generation of a scene;

means for parameterizing each state memory object stored in said storage means
in accordance with characteristics of the scene that results from execution of that state
memory object,

means responsive to selection of at least one state memory object selected in
accordance with the parameterization thereof, executing each selected state memory objects

to cause execution of corresponding operations by the one television production device to

yield at least one scene of interest.

3. The method according to claim 1 further comprising the steps of

establishing a plurality of states of a plurality of production devices, each state
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corresponding to at least one operation exequtable by each production device;

storing the states of the plurality of production devices as corresponding memory
objects which upon execution cause the respective production devices to execute the at least
one operation associated with the memory object which results in generation of a scene;

parameterizing each memory object in accordance with characteristics of the

scene that results from execution of that memory object,

responsive to selection of a set of memory object selected 1n accordance with the
parameterization thereof, executing each selected memory objects in the set to cause

execution of corresponding operations by the associated production device to yield at least

one scene of interest.

4. The method according to claim 1 further comprising the steps of?:

repeating the steps of (a)-(c) for each of a plurality of scenes; and

responsive to selection of at least a set of memory objects selected 1in accordance
with the parameterization thereof, executing the selected memory objects to cause

execution of corresponding at least one operation by the one television production device to

yield the plurality of scenes.

5. The method according to claim 1 turther comprising the step of altering

said at least one memory object under operator control.

6. The method according to claim 1 further comprising the step of executing
a plurality of memory objects responsive to selection of selection of different scene

appearances by an operator.

7. A method for producing a television program via a plurality of production
devices connected to a control system, and comprising the steps:

(a) pre-producing the program by controlling at least one of the production
devices to establish a scene of the program;

(b) creating a memory object representing the state the at least one production
devices for the at least one scene:

(¢) repeating steps (a) and (b) to establish a plurality of scenes for the program;

(d) producing the program by recalling the memory objects in a first sequence
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corresponding to a desired sequence of scenes such that each production devices assumes a

state corresponding to the memory object.

8. The method according to claim 7 further comprising the step of altering
the sequence of memory objects from a first sequence to a second sequence prior to

production.

9. The method according to claim 8 wherein the altering step is performed

manually by an operator.

10.  The method according to claim 1 wherein each memory object specifies a

plurality of states of an associated production device.

11.  The apparatus according to claim 2 wherein said at least one production

device include a video production switcher.

12. The apparatus according to claim 2 wherein said at least one production

device include a digital video etfects device.

13.  The apparatus according to claim 2 wherein said at least one production

device include an audio mixer.

14.  The apparatus according to claim 2 wherein said at least one production

device include a camera robotic controller.

15.  The apparatus according to claim 2 wherein said at least one production

device include a lighting controller.

16.  The apparatus according to claim 2 wherein said at least one production

device include a teleprompter.

17.  The apparatus according to claim 2 wherein said at least one production

device include a character generator.
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