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(57) ABSTRACT 

An audio/video reproducing apparatus is connectable to a 
communications network for selectively reproducing items 
of audio/video material from a recording medium in 
response to a request received via the communications net 
work. The audio/video reproducing apparatus may comprise 
a control processor operable in use to receive data represent 
ing the request for the audio/video material item via the 
communications network. A reproducing processor is oper 
able in response to signals identifying the audio/video mate 
rial items from the control processor to reproduce the audio/ 
video material items. The data identifying the audio/video 
material items includes meta data indicative of the audio/ 
video material items. The meta data may be one of UMID, 
tape ID and time codes, and a Unique Material Identi?er the 
material items. To facilitate the identi?cation and selection 
of the audio and/or video material, an audio and/or video 
processing apparatus is provided for processing audio and/ or 
video signals representing sound and/or images. The pro 
cessing apparatus comprises an activity detector operable to 
generate an activity signal indicative of an amount of activity 
within the sound/images represented by the audio/video 
signal, and a meta data generator coupled to the activity 
detector which is operable to generate sample images at tem 
poral positions within the audio/video signal, which tempo 
ral positions are determined from the activity signal. The 
processing apparatus thereby provides a facility for auto 
matically generating meta data from received audio/video 
signals. The meta data can be used to select the audio/video 
material. 

49 Claims, 13 Drawing Sheets 
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AUDIO/VIDEO REPRODUCING APPARATUS 
AND METHOD 

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

This is a continuation of copending International Appli 
cation PCT/GB0l/0l452 having an international ?ling date 
of Mar. 30, 2001. 

FIELD OF THE INVENTION 

The present invention relates to audio/video reproducing 
apparatus and methods of reproducing audio/video material. 

The present invention also relates to video processing 
apparatus, audio processing apparatus and methods of pro 
cessing video signals and audio signals. 

The present invention also relates to editing systems for 
combining items of audio/video material to form audio/ 
video productions. The present invention also relates to 
methods of generating audio/video productions. 

BACKGROUND OF THE INVENTION 

Editing is a process in which items of audio/video mate 
rial are combined to form an audio/video production. Gener 
ally audio/video material items are captured from a source in 
accordance with a predetermined plan. However, typically 
many audio/video material items are not used in the edited 
version of the audio/video production. For example, a televi 
sion program, such as a high quality drama, may be formed 
from a combination of takes of audio/video material items 
from a single camera. As such, in order to form the program, 
several takes are combined in order to form a ?ow required 
by the story of the drama. Furthermore several takes may be 
generated for each scene but only a selected number of these 
takes are combined in order to form the scene. 

The term audio and/or video will be referred to herein as 
audio/video and includes any form of information represent 
ing sound or visual images or a combination of sound and 
visual images. 

In a post production process the items of audio/video 
material are selectively combined by the editor to form the 
audio/video production. However in order to select the 
required audio/video material items to form the production, 
the editor must review the items of audio/video material that 
have been generated. This is a time consuming and arduous 
task, particularly when a linear recording medium, such as a 
video tape has been used to record the audio/video material 
items. 

In general the quality of the images represented on the 
recording medium, to the extent that the images and/or 
sound represent the original source is arranged to be as high 
as possible. This means that an amount of information that 
must be store to represent these images and/or sound is rela 
tively high. As a result, the images and/or sound cannot be 
readily accessed so that the content of the audio/video mate 
rial items cannot be easily ascertained once recorded. This is 
particularly so, if a format in which the images and sounds 
are represented is compressed in some way. For example 
video cameras and camcorders are arranged conventionally 
to record a video signals representing the moving images on 
a video tape. Once the video signals have been recorded on 
to the video tape, a user cannot determine the content of the 
video tape without reviewing the entire tape. Furthermore, 
because video tape is an example of a linear recording 
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2 
medium, the task of navigating through the media to locate 
particular content items of video material is time consuming 
and labour intensive. As a result during an editing process in 
which selected items from the contents of the video tape are 
combined in an order which may be different to that in 
which they were recorded, it may be necessary to review the 
entire contents of the video tape in order to identify the 
selected items. 

SUMMARY OF INVENTION 

According to the present invention there is provided an 
audio/video reproducing apparatus connectable to a commu 
nications network for selectively reproducing items of 
audio/video material from a recording medium in response 
to a request received via said communications network. 
By providing an audio/video reproducing apparatus 

which is connectable to a communications network, an edit 
ing facility is provided for reproducing audio/video material 
items, in which the items may be remotely selected. A net 
work connection provides a facility for the audio/video 
material items to be accessed separately by more than one 
editing terminal. 
The content of video material generated by a camera is 

typically stored in a form which facilitates a high quality 
reproduction. In general the quality of the images repre 
sented by the video signal, to the extent that the images 
re?ect an original image source falling within the ?eld of 
view of the camera, is arranged to be as high as possible. 
This means that an amount of information that must be store 
to represent these images is relatively high. This in turn 
requires that the video signal is stored in a format that does 
not readily allow access to the content of the video signals. 
This is particularly so, if the video signal is compressed in 
some way. For example, video cameras and camcorders are 
arranged conventionally to record a video signals represent 
ing moving images on to a video tape. Once the video sig 
nals have been recorded on to the video tape, a user cannot 
readily determine the content of the video tape without 
reviewing the entire tape. Alternatively, the contents of the 
recording medium may be ingested to provide substantially 
non-linear access to the audio/video material. However this 
is time consuming, particularly for example for a linear 
recording medium. Therefore by providing a facility for 
accessing the audio/video material items via a network, the 
items may be selectively accessed via the network, without 
being ingested and without having to review the entire of the 
tape. 

In preferred embodiments the audio/video reproducing 
apparatus may comprise a control processor which is 
arranged in use to receive data representing requests for 
audio/video material items via the communications network, 
and a reproducing processor coupled to the control processor 
and arranged in response to signals identifying the audio/ 
video material items from the control processor to reproduce 
the audio/video material items, which are communicated via 
the communications network. 
The task of navigating through the media to locate par 

ticular content items of video material is time consuming 
and labour intensive. As a result during an editing process in 
which selected items from the contents of the video tape are 
combined in an order which may be different to that in 
which they were recorded, it may be necessary to review the 
entire contents of the video tape in order to identify the 
selected items. Hence by identifying the audio/video mate 
rial items required and reproducing only the items identi?ed, 
an advantage is provided in respect of the time taken to edit 
an audio/video production. 
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In order to receive commands identifying the audio/video 
material items and to communicate the audio/video material 
items, the audio/video reproducing apparatus may comprise 
a ?rst netWork interface connectable to a ?rst communica 
tions netWork for receiving the data representing the requests 
for audio/video material, and a second netWork interface 
connectable to a second communications netWork for com 
municating the items of audio/video material. By providing 
a ?rst netWork interface adapted to receive data representa 
tive of request for audio/video data and a second interface 
for communicating the items of audio/video material, the 
?rst and second interfaces can be optimised for the different 
type of data being communicated. For the audio/video mate 
rial items this is particularly important because the netWork 
connection must stream audio/video Which requires a rela 
tively high bandwidth. As such in preferred embodiments, 
the ?rst netWork interface may be arranged to operate in 
accordance With a data communications netWork standard 
such as Ethernet, RS 322 or RS 422 or the like. Furthermore, 
the second netWork interface may be arranged to operates in 
accordance With the Serial Digital Interface (SDI) or the 
Serial Digital Transport Interface (SDTI). 
A particular advantage is provided by identifying the con 

tent of the audio/video material items so that appropriate 
items may be selected and ingested via the netWork. Meta 
data is data Which serves to describe either the content of 
audio/video material or parameters present or used to gener 
ate the audio/video material or any other information associ 
ated With the audio/video material. 

In preferred embodiments, the data representing requests 
for audio/video material items includes meta data indicative 
of the audio/video material items. The meta data may be at 
least one of UMID, tape ID and time codes, and a Unique 
Material Reference Number. 

Although the reproducing apparatus may be arranged to 
reproduce items of audio/video material from a single 
recording medium, the reproducing processor may comprise 
a plurality of audio/video recording/reproducing apparatus 
each of Which is coupled to said control processor via a local 
data bus. A further improvement is provided to the audio/ 
video reproducing apparatus in accessing a plurality of 
recording media from the control process so that, for 
example the entire contents of a shoot from Which the audio/ 
video production is to be generated can be accessed via the 
netWork. Access may also be arranged in parallel. The 
recording media may also be different, so that some of the 
plurality of audio/video recording/reproducing apparatus 
may reproduce the audio/video items from tape and some 
from disc. 

In order to access the audio/video material present on the 
recording media, in preferred embodiments, the local bus 
may include a control communications channel for commu 
nicating control data to and/or from the control processor, 
and a video data communications channel for communicat 
ing the items of audio/video material from the plurality of 
audio/video recording/reproducing apparatus to the commu 
nications netWork. 

To provide an indication of the contents of the audio/video 
material, the audio/video reproducing apparatus may have a 
display device Which is arranged in operation to display 
images representative of the audio/video material items 
present on the recording medium. Furthermore to facilitate 
access to the audio/video material items, the display device 
may be a touch screen coupled to the control processor, and 
arrange in use to receive touch commands from a user for 
selecting the items of audio/video material. 
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4 
According to another aspect of the present invention there 

is provided a video processing apparatus for processing 
video signals representing images comprising an activity 
detector Which is arranged in operation to receive the video 
signals and to generate an activity signal indicative of an 
amount of activity Within the images represented by the 
video signal, and a meta data generator coupled to the activ 
ity detector Which is arranged in operation to receive the 
video signal and the activity signal and to generate meta data 
representing the content of the video signals at temporal 
positions Within the video signal, Which temporal positions 
are determined from the activity signal. 

In preferred embodiments the meta data generator is an 
image generator, the meta data generated being sample 
images at the temporal images Within the video signal deter 
mined by the activity signal. 
The present invention provides a particular advantage in 

providing an indication of the content of video signals, at 
temporal positions Within those signals at Which there is 
activity. As a result an improvement is provided to an editing 
or a process in Which the video signals are being ingested for 
further processing, in providing an visual indication from the 
sample images of the content of the video signals at temporal 
positions Within the video signals Which may be of most 
interest to an editor or user. 

The sample images can provide a static representation of 
the moving video images Which facilitates navigation by 
providing a reference to the content of the moving video 
images. 
The activity signal may be generated from generating a 

color histogram of the color components Within an image 
and determining activity from a rate of change of the 
histogram, or from for example motion vectors for selected 
image components. The activity signal may be therefore rep 
resentative of a relative amount of activity Within the images 
represented by the video signal and the image detector may 
be arranged in operation to produce more of the sample 
images during periods of greater activity indicated by the 
activity signal. By arranging for more sample images to be 
generated a greater periods of activity, the information pro 
vided to an editor about the content of the video signals is 
increased, or alternatively the available resources for gener 
ating the sample images is concentrated on periods Within 
the video signal of most interest. 

In order to reduce an amount of data capacity required to 
store and/or communicate the sample images, the sample 
images may be represented by a substantially reduced 
amount of data in comparison to the images represented by 
the video signal. 

Although the video processing apparatus may receive the 
video signals from an separate source, advantageously the 
video processing apparatus may further comprise a repro 
duction processor Which is arranged in operation to receive a 
recording medium on Which the video signals are recorded 
and to reproduce the video signals from the recording 
medium. Furthermore in preferred embodiments the image 
generator may be arranged in operation to generate, for each 
of the sample images a material identi?cation representative 
of locations on the recording medium Where the video sig 
nals corresponding to the sample images arc recorded. This 
provides an advantage in not only providing a visual indica 
tion of the contents of a recording medium, but also provid 
ing With the visual indication a location at Which this content 
is stored so that the video signals at this location can be 
reproduced for further editing. 

According to another aspect of the present invention there 
is provided an audio processing apparatus for processing an 
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audio signal representing sound, the apparatus comprising 
an activity detector Which is arranged in operation to receive 
the audio signal and to generate an activity signal indicative 
of an amount of activity Within the sound represented by the 
audio signal, and a meta data generator coupled to the activ 
ity detector Which is arranged in operation to receive the 
audio signal and the activity signal and to generate meta data 
representing the content of the audio signals at temporal 
positions Within the audio signal, Which temporal positions 
are determined from the activity signal. 

According to a further aspect of the present invention 
there is provided an audio processing apparatus for process 
ing audio signals representative of sound, the audio process 
ing apparatus comprising a speech analysis processor Which 
is arranged in operation to generate speech data identifying 
speech detected Within the audio signals, an activity proces 
sor coupled to the speech analysis processor and arranged in 
operation to generate an activity signal in response to the 
speech data, and a content information generator, coupled to 
the activity processor and the speech analysis processor and 
arranged in operation to generate data representing the con 
tent of the speech at temporal positions Within the audio 
signal determined by the activity signal. 
As for video signals, the present invention ?nds applica 

tion in generating an indication of the content of speech 
present in audio signals, Whereby navigation through the 
content of the audio signals is facilitated. For example, in 
preferred embodiments, the activity signal may indicative of 
the start of a speech sentence, so that the data representing 
the content of the speech provides an indication of the con 
tent of the start of each sentence. 

The content data can provide a static structural indication 
of the content of the audio signals Which can facilitate navi 
gation through the audio signals by providing a reference to 
the content of those signals. 

Although the audio processor may receive the audio sig 
nal from a separate source, in preferred embodiments, the 
reproduction processor may be arranged in operation to 
receive a recording medium on Which the audio signals are 
recorded and to reproduce the audio signals from the record 
ing medium. Furthermore, the content information generator 
may be arranged in operation to generate, for each of the 
content data items a material identi?cation representative of 
a location on the recording medium Where the audio signals 
corresponding to the content data are recorded. As such, an 
advantage is provided to an editor by associating a material 
identi?er providing the location of the audio signals on the 
recording medium corresponding to the content data, With 
the content data Which can be used to navigate through the 
recording medium. The content data may be any convenient 
representation of the content of the speech, hoWever, in pre 
ferred embodiments the content data is representative of text 
corresponding to the content of the speech. 

According to another aspect of the present invention there 
is provided a system for editing audio/video productions 
comprising an ingestion processor having means for receiv 
ing a recording medium and is arranged in use to reproduce 
audio/video material items from the recording medium, a 
data base operable to receive and to store meta data describ 
ing the contents of audio/video material items loaded into 
the ingestion processor, and an editing processor coupled to 
the ingestion processor and the data base, the editing proces 
sor having a graphical user interface for displaying a repre 
sentation of the meta data stored in the data base and for 
selecting the audio/video material items from the displayed 
representation of the meta data, the editing processor being 
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6 
arranged to combine user selected items of audio/video 
material, Which are selectively reproduced by the ingestion 
processor in response to meta data corresponding to the 
selected items of audio/video material being communicated 
to the ingestion processor by the editing processor. 
As already explained, during acquisition, once the signals 

representing the audio/video material items have been 
recorded on to the recording medium, a user cannot readily 
determine the content of the audio/video material items 
Without reproducing the items from the recording medium. 
Alternatively, the contents of the recording medium may be 
ingested to provide substantially non-linear access to the 
audio/video material. This is time consuming, particularly 
for example for a linear recording medium. HoWever by pro 
viding access to meta data Which may be generated at acqui 
sition of the audio/video material, and Which describes the 
content of the material, an editing system may select and 
only reproduce items of audio/video material from the 
recording medium Which are required for the edited audio/ 
video production. As such the editing process is made more 
e?icient by only ingesting audio/video material items Which 
are required for the audio/video production. 

Advantageously, the editing processor may be coupled to 
the data base and to the ingestion processor via a data com 
munications netWork. The communications netWork pro 
vides a facility for accessing the meta data and the audio/ 
video material items remotely. Additionally, more than one 
editing processor may be coupled to the communications 
netWork thereby providing a facility for the matadata in the 
data base and the audio/video material to be selectively 
accessed, Whereby editing of more than one audio/video 
production may be edited contemporaneously. 

In preferred embodiments, the data communications net 
Work may comprise a ?rst communications netWork coupled 
to the editing station, the data base and the ingestion proces 
sor for communicating the meta data, and a second commu 
nications netWork coupled to the editing station, the data 
base and the ingestion processor for communicating the 
items of audio/video material. By providing a ?rst commu 
nications channel adapted to receive data representative of 
requests for audio/video data and a second communications 
channel for communicating the items of audio/video 
material, the ?rst and second interfaces can be optimised for 
the different type of data being communicated. For the 
audio/video material items this is advantageous because the 
netWork connection must stream audio/video Which requires 
a relatively high bandWidth. As such in preferred 
embodiments, the ?rst netWork interface may be arranged to 
operate in accordance With a data communications netWork 
standard such as Ethernet, RS 322 or RS 422 or the like. 
Furthermore, the second netWork interface may be arranged 
to operates in accordance With the Serial Digital Interface 
(SDI) or the Serial Digital Transport Interface (SDTI). 

In preferred embodiments, the meta data may be one of a 
UMID, tape ID and time codes, and a Unique Material Ref 
erence Number, identifying the material items. 
As mentioned above, the meta data may be generated With 

the audio/video material items during acquisition. As such, 
the recording medium may include the meta data describing 
the content of the audio/video material items recorded on to 
the recording medium, and the ingestion processor may be 
arranged in operation to reproduce the meta data and to com 
municate the meta data via the netWork to the data base, the 
data base operating to receive and to store the meta data. 

A particular advantage is provided by identifying the con 
tent of the audio/video material items so that appropriate 
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items may be selected and ingested via the network. The 
term meta data as used herein refers to and includes any 
form of information or data Which serves to describe either 
the content of audio/video material or parameters present or 
used to generate the audio/video material or any other infor 
mation associated With the audio/video material. Meta data 
may be, for example, “semantic meta data” Which provides 
contextual/descriptive information about the actual content 
of the audio/video material. Examples of semantic meta data 
are the start of periods of dialogue, changes in a scene, intro 
duction of neW faces or face positions Within a scene or any 
other items associated With the source content of the audio/ 
video material. The meta data may also be syntactic meta 
data Which is associated With items of equipment or param 
eters Which Were used Whilst generating the audio/video 
material such as, for example, an amount of Zoom applied to 
a camera lens, an aperture and shutter speed setting of the 
lens, and a time and date When the audio/video material Was 
generated. Although meta data may be recorded With the 
audio/video material With Which it is associated, either on 
separate parts of a recording medium or on common parts of 
a recording medium, meta data in the sense used herein is 
intended for use in navigating and identifying features and 
essence of the content of the audio/video material, and may, 
therefore be separated from the audio/ video signals When the 
audio/video signals are reproduced. The meta data is there 
fore separable from the audio/video signals. 

Various further aspects and features of the present inven 
tion are de?ned in the appended claims. 

BRIEF DESCRIPTION OF DRAWINGS 

Embodiments of the present invention Will noW be 
described by Way of example With reference to the accompa 
nying draWings Wherein: 

FIG. 1 is a schematic block diagram of a video camera 
arranged in operative association With a Personal Digital 
Assistant (PDA), 

FIG. 2 is a schematic block diagram of parts of the video 
camera shoWn in FIG. 1, 

FIG. 3 is a pictorial representation providing an example 
of the form of the PDA shoWn in FIG. 1, 

FIG. 4 is a schematic block diagram of a further example 
arrangement of parts of a video camera and some of the parts 
of the video camera associated With generating and process 
ing meta data as a separate acquisition unit associated With a 
further example PDA, 

FIG. 5 is a pictorial representation providing an example 
of the form of the acquisition unit shoWn in FIG. 4, 

FIG. 6 is a part schematic part pictorial representation 
illustrating an example of the connection betWeen the acqui 
sition unit and the video camera of FIG. 4, 

FIG. 7 is a part schematic block diagram of an ingestion 
processor coupled to a netWork, part ?oW diagram illustrat 
ing the ingestion of meta data and audio/video material 
items, 

FIG. 8 is a pictorial representation of the ingestion proces 
sor shoWn in FIG. 7, 

FIG. 9 is a part schematic block diagram part pictorial 
representation of the ingestion processor shoWn in FIGS. 7 
and 8 shoWn in more detail, 

FIG. 10 is a schematic block diagram shoWing the inges 
tion processor shoWn in operative association With the data 
base of FIG. 7, 

FIG. 11 is a schematic block diagram shoWing a further 
example of the operation of the ingestion processor shoWn 
FIG. 7, 
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8 
FIG. 12a is a schematic representation of the generation of 

picture stamps at sample times of audio/video material, 
FIG. 12b is a schematic representation of the generation 

of text samples With respect to time of the audio/video 
material, 

FIG. 13 provides as illustrative representation of an 
example structure for organising meta data, 

FIG. 14 is a schematic block diagram illustrating the 
structure of a data reduced UMID, and 

FIG. 15 is a schematic block diagram illustrating the 
structure of an extended UMID. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Acquisition Unit 
Embodiments of the present invention relate to audio and/ 

or video generation apparatus Which may be for example 
television cameras, video cameras or camcorders. An 
embodiment of the present invention Will noW be described 
With reference to FIG. 1 Which provides a schematic block 
diagram of a video camera Which is arranged to communi 
cate to a personal digital assistant (PDA). A PDA is an 
example of a data processor Which may be arranged in 
operation to generate meta data in accordance With a user’s 
requirements. The term personal digital assistant is knoWn to 
those acquainted With the technical ?eld of consumer elec 
tronics as a portable or hand held personal organiser or data 
processor Which include an alpha numeric key pad and a 
hand Writing interface. 

In FIG. 1 a video camera 101 is shoWn to comprise a 
camera body 102 Which is arranged to receive light from an 
image source falling Within a ?eld of vieW of an imaging 
arrangement 104 Which may include one or more imaging 
lenses (not shoWn). The camera also includes a vieW ?nder 
106 and an operating control unit 108 from Which a user can 
control the recording of signals representative of the images 
formed Within the ?eld of vieW of the camera. The camera 
101 also includes a microphone 110 Which may be a plural 
ity of microphones arranged to record sound in stereo. Also 
shoWn in FIG. 1 is a hand-held PDA 112 Which has a screen 
114 and an alphanumeric key pad 116 Which also includes a 
portion to alloW the user to Write characters recognised by 
the PDA. The PDA 112 is arranged to be connected to the 
video camera 101 via an interface 118. The interface 118 is 
arranged in accordance With a predetermined standard for 
mat such as, for example an RS232 or the like. The interface 
118 may also be effected using infra-red signals, Whereby 
the interface 118 is a Wireless communications link. The 
interface 118 provides a facility for communicating informa 
tion With the video camera 101. The function and purpose of 
the PDA 112 Will be explained in more detail shortly. HoW 
ever in general the PDA 112 provides a facility for sending 
and receiving meta data generated using the PDA 112 and 
Which can be recorded With the audio and video signals 
detected and captured by the video camera 1. A better under 
standing of the operation of the video camera 101 in combi 
nation With the PDA 112 may be gathered from FIG. 2 
Which shoWs a more detailed representation of the body 102 
of the video camera Which is shoWn in FIG. 1 and in Which 
common parts have the same numerical designations. 

In FIG. 2 the camera body 102 is shoWn to comprise a 
tape drive 122 having read/Write heads 124 operatively asso 
ciated With a magnetic recording tape 126. Also shoWn in 
FIG. 2 the camera body includes a meta data generation 
processor 128 coupled to the tape drive 122 via a connecting 
channel 130. Also connected to the meta data generation 
processor 128 is a data store 132, a clock 136 and three 
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sensors 138, 140, 142. The interface unit 118 sends and 
receives data also shown in FIG. 2 via a wireless channel 
119. Correspondingly two connecting channels for receiving 
and transmitting data respectively, connect the interface unit 
118 to the meta data generation processor 128 via corre 
sponding connecting channels 148 and 150. The meta data 
generation processor is also shown to receive via a connect 
ing channel 151 the audio/video signals generated by the 
camera. The audio/video signals are also fed to the tape drive 
122 to be recorded on to the tape 126. 
The video camera 110 shown in FIG. 1 operates to record 

visual information falling within the ?eld of view of the lens 
arrangement 104 onto a recording medium. The visual infor 
mation is converted by the camera into video signals. In 
combination, the visual images are recorded as video signals 
with accompanying sound which is detected by the micro 
phone 101 and arranged to be recorded as audio signals on 
the recording medium with the video signals. As shown in 
FIG. 2, the recording medium is a magnetic tape 126 which 
is arranged to record the audio and video signals onto the 
recording tape 126 by the read/write heads 124. The arrange 
ment by which the video signals and the audio signals are 
recorded by the read/write heads 124 onto the magnetic tape 
126 is not shown in FIG. 2 and will not be further described 
as this does not provide any greater illustration of the 
example embodiment of the present invention. However 
once a user has captured visual images and recorded these 
images using the magnetic tape 126 as with the accompany 
ing audio signals, meta data describing the content of the 
audio/video signals may be input using the PDA 112. As will 
be explained shortly this meta data can be information that 
identi?es the audio/video signals in association with a pre 
planned event, such as a ‘take’. As shown in FIG. 2 the 
interface unit 118 provides a facility whereby the meta data 
added by the user using the PDA 112 may be received within 
the camera body 102. Data signals may be received via the 
wireless channel 119 at the interface unit 118. The interface 
unit 118 serves to convert these signals into a form in which 
they can be processed by the acquisition processor 128 
which receives these data signals via the connecting chan 
nels 148, 150. 

Meta data is generated automatically by the meta data 
generation processor 128 in association with the audio/video 
signals which are received via the connecting channel 151. 
In the example embodiment illustrated in FIG. 2, the meta 
data generation processor 128 operates to generate time 
codes with reference to the clock 136, and to write these time 
codes on to the tape 126 in a linear recording track provided 
for this purpose. The time codes are formed by the meta data 
generation processor 128 from the clock 136. Furthermore, 
the meta data generation processor 128 forms other meta 
data automatically such as a UMID, which identi?es 
uniquely the audio/video signals. The meta data generation 
processor may operate in combination with the tape driver 
124, to write the UMID on to the tape with the audio/video 
signals. 

In an alternative embodiment, the UMID, as well as other 
meta data may be stored in the data store 132 and communi 
cated separately from the tape 126. In this case, a tape ID is 
generated by the meta data generation processor 128 and 
written on to the tape 126, to identify the tape 126 from other 
tapes. 

In order to generate the UMID, and other meta data iden 
tifying the contents of the audio/video signals, the meta data 
generation processor 128 is arranged in operation to receive 
signals from other sensor 138, 140, 142, as well as the clock 
136. The meta data generation processor therefore operates 
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10 
to co-ordinate these signals and provides the meta data gen 
eration processor with meta data such as the aperture setting 
of the camera lens 104, the shutter speed and a signal 
received via the control unit 108 to indicate that the visual 
images captured are a “good shot”. These signals and data 
are generated by the sensors 138, 140, 142 and received at 
the meta data generation processor 128. The meta data gen 
eration processor in the example embodiment is arranged to 
produce syntactic meta data which provides operating 
parameters which are used by the camera in generating the 
video signals. Furthermore the meta data generation proces 
sor 128 monitors the status of the camcorder 101, and in 
particular whether audio/video signals are being recorded by 
the tape drive 124. When RECORD START is detected the 
IN POINT time code is captured and a UMID is generated in 
correspondence with the IN POINT time code. Furthermore 
in some embodiments an extended UMID is generated, in 
which case the meta data generation processor is arranged to 
receive spatial co-ordinates which are representative of the 
location at which the audio/video signals are acquired. The 
spatial co-ordinates may be generated by a receiver which 
operates in accordance with the Global Positioning System 
(GPS). The receiver may be external to the camera, or may 
be embodied within the camera body 102. 
When RECORD START is detected, the OUT POINT 

time code is captured by the meta data generation processor 
128. As explained above, it is possible to generate a “good 
shot” marker. The “good shot” marker is generated during 
the recording process, and detected by the meta data genera 
tion processor. The “good shot” marker is then either stored 
on the tape, or within the data store 132, with the corre 
sponding IN POINT and OUT POINT time codes. 
As already indicated above, the PDA 112 is used to facili 

tate identi?cation of the audio/video material generated by 
the camera. To this end, the PDA is arranged to associate this 
audio/video material with pre-planned events such as scenes, 
shots or takes. The camera and PDA shown in FIGS. 1 and 2 
form part of an integrated system for planning, acquiring, 
editing an audio/video production. During a planning phase, 
the scenes which are required in order to produce an audio/ 
video production are identi?ed. Furthermore for each scene 
a number of shots are identi?ed which are required in order 
to establish the scene. Within each shot, a number of takes 
may be generated and from these takes a selected number 
may be used to form the shot for the ?nal edit. The planning 
information in this form is therefore identi?ed at a planning 
stage. Data representing or identifying each of the planned 
scenes and shots is therefore loaded into the PDA 112 along 
with notes which will assist the director when the audio/ 
video material is captured. An example of such data is shown 
in the table below. 

A/V Production News story: BMW disposes of Rover 

Scene ID: 900015689 Outside Longbridge 
Shot 5000000199 Longbridge BMW Sign 
Shot 5000000200 Workers Leaving shift 
Shot 5000000201 Workers in car park 
Scene ID: 900015690 BMW HQ Munich 
Shot 5000000202 Press conference 
Shot 5000000203 Outside BMW building 
Scene ID: 900015691 Interview with minister 
Shot 5000000204 Interview 

In the ?rst column of the table below the event which will 
be captured by the camera and for which audio/video mate 
rial will be generated is shown. Each of the events which is 
























