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Description

FIELD OF THE INVENTION

[0001] The invention relates to a method of generating
data for controlling a rendering system to re-create an
atmosphere of an event, in particular of a live concert, a
system for generating data for controlling such a render-
ing system, and a computer program.

BACKGROUND OF THE INVENTION

[0002] WO 2005/084339 discloses an apparatus for
controlling a lighting system in response to an audio input.
A mapping facility can be provided with a lighting program
(e.g. stored in a mapping table) that can include one or
more variables to receive input values at execution time.
The mapping facility can receive the output of an audio
decoder, so that information concerning the characteris-
tics of the input audio signal can be provided to the map-
ping facility to provide the input values for variables in
the lighting program executed by the mapping facility. In
an embodiment, the particular mapping function em-
ployed can be selected based upon information provided
with the audio signal that provides an indication of the
type of music included therein. Specifically, some pieces
of music can include a tag or other information in the
music, or associated therewith, that identifies the type of
music. Such information can be used to select a mapping
function that fits the style of music. The lighting programs
can be authored on a different system and then trans-
ferred, via a computer-readable medium, to the mapping
table in the apparatus.
[0003] A problem with such a system is that it is not
very suited to re-creating the atmosphere at any perform-
ance venue. This would require that the same type of
lighting system was in use at the performance venue,
and that the user could obtain the lighting program used
during the performance.
[0004] Further prior art examples are known from the
following documents:

DE 195 38 436 A1 discloses an interactive control
of video installations and music systems by visually
analyzing dance movements of party visitors.
WO 97/36297 A1 discloses an approach that permits
a given video sequence to be synchronized to any
arbitrary audio track. This approach is, for example,
used when synchronizing a video with a language
other than the original language. It modifies the orig-
inally recorded image so that a speaker’s lip move-
ments within the video are synchronized to the new
sound track.
US 2003/0025878 A1 discloses a method for ana-
lyzing stored audio recording and for determining
when to display a sequence of stored digital images
according to the stored audio recording. This method
aims at allowing a user to showcase his/her visual

and audio creativity without requiring a lot of time,
effort or specialized talent. A typical application of
this method is improving the presentation of images
by automatically synchronizing the images with suit-
able music.
WO 2008/053409 A1 discloses a method, device
and system for generating a light control in response
to an audio signal. It enables generating a light that
is perceptually aligned with the audio signal, e.g. with
the music. Typical applications are disco lights which
are automatically aligned with the played music.
GB2398423 A discloses a method to control one of
more features of a performance in response to a
crowd reaction signal, wherein this signal is gener-
ated based on the output of monitoring devices like
video cameras or microphones. The peformance
may comprise musical performance and visual art.
EP1156610 A discloses an automatic music selec-
tion method, which compares actual public mood
with preset parameters for providing requirement da-
ta for selection of music and lighting settings.

SUMMARY OF THE INVENTION

[0005] It is desirable to provide a method, system and
computer program of the types mentioned above for pro-
viding an experience similar but not necessary identical
to the atmosphere experienced at any venue.
[0006] This is achieved by the method of generating
data for controlling a rendering system according to the
invention, which includes:

- obtaining data, including audio and video data, rep-
resentative of a recording of at least intervals of an
event by intermittently recording captured data ob-
tained using a microphone and an image sensor at
a venue of the event;

- analyzing the data to determine at least a depend-
ency between the audio data and the video data over
time;

- using at least one parameter characterizing the au-
dio data to compile a playlist of audio tracks charac-
terized by parameters similar to those of the audio
data;

- playing back the playlist of audio tracks;
- obtaining data representative of at least one audio

feature characteristic for an audio track currently be-
ing played back;

- using at least said dependency and said data repre-
sentative of at least one audio feature characteristic
for an audio track currently being played back to gen-
erate data for controlling a lighting device for gener-
ating a lighting pattern; and

- rendering the lighting pattern.

[0007] In the present context, the term modality is used
in the sense in which it is used to characterize human-
computer interaction, viz. to denote a sense through
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which a human can receive the output of a computer and
to denote a sensor or device through which the computer
can receive input. In particular, the modalities include the
vision modality, audition modality and haptic modalities.
[0008] By obtaining data constituting a recording of at
least intervals of an event, the recording having at least
two components obtainable through different respective
modalities, the method presented herein can be used to
re-create a large range of experiences, including those
not involving computer-generated lighting shows. The
method is independent of the inputs used to create these
original experiences at the event venue, since it relies on
a recording of perceptible aspects of the event (for ex-
ample sound, light, vibrations, temperature, etc.). Ana-
lyzing the data to determine at least a dependency be-
tween a first and a second of the components and using
at least the dependency to provide settings for a system
for rendering at least one signal through a first modality
in dependence on at least the settings and at least one
signal for rendering in perceptible form through a second
modality makes it possible to create a similar but not iden-
tical experience to that of the event. The experience will
be more or less identical if the at least one signal for
rendering in perceptible form through a second modality
(e.g. an audio signal) corresponds to a recording made
during the original event. However, by choosing a differ-
ent signal (e.g. a different piece of music in the case of
an audio signal), the atmosphere can be re-created with-
out having to copy the event. For example, the ambient
lighting conditions can be re-created without resorting to
the playback of an audiovisual recording of the event.
This makes the method relatively versatile. Furthermore,
compared to e.g. merely recording the lighting conditions
and reproducing them whilst playing back a different
piece of music to that performed at the event, the method
generally avoids dissonance between what is rendered
through the first modality and what is rendered through
the second modality, because settings are provided for
a system rendering at least one signal through a first
modality in dependence on both the settings and at least
one signal for rendering in perceptible form through a
second modality. A further effect achieved with the meth-
od is that it is not reliant on a complete recording of an
event, since in many implementations of the method the
recording need only be sufficiently complete to determine
the dependency relatively accurately.
[0009] In an embodiment, at least one of the compo-
nents is obtained by intermittently recording captured da-
ta obtained using at least one sensor at a venue of the
event.
[0010] This allows the recording to be obtained effi-
ciently and in an unobtrusive way. There is no need for
continuous recording, so that a device with a lower data
recording capacity can be used. In implementations a
battery-powered recording device can be used, enabling
unobtrusive recording.
[0011] In a variant, at least the intermittent recording
is triggered at least partly on the basis of input from a

sensor at the venue of the event.
[0012] An effect is that it is possible to ensure that re-
cordings are made whenever at least one of a change,
a trend, the exceeding of a fixed or variable threshold
value, a particular constellation of multiple sensor inputs
etc. is detected. Thus, indicators of characteristic values
or changes in values of one or more of the components
are used to trigger the recording of one or more of the
components.
[0013] In a further variant, the trigger is based on at
least one aspect of the physiology of at least one person
present at the event, determined on the basis of input
from at least one sensor for monitoring the at least one
person.
[0014] An effect is to allow for more accurate re-crea-
tion of the atmosphere at the event venue. Those aspects
of the atmosphere that brought about a noticeable reac-
tion in those present at the event are captured and re-
corded, and they form the basis for determining the de-
pendence that will be used to render at least one signal
to re-create a similar atmosphere.
[0015] In an embodiment of the method, at least one
of the components of the recording includes image data.
[0016] Thus, an aspect that is strongly characteristic
of the atmosphere at an event is used to re-create a sim-
ilar atmosphere, making this implementation of the gen-
eral method quite effective.
[0017] In a variant, the image data is obtained using a
camera with a wide-angle lens.
[0018] A camera with a wide-lens has a lens with a
focal length substantially shorter than that of a lens for
producing a rectilinear image with the dimensions of the
image sensor in the image plane of the lens. This causes
distortion, but the purpose of the video data is only to
capture lighting characteristics. The use of the wide-an-
gle lens makes it less likely that what is captured is ac-
tually an image of persons moving in a room, instead of
the ambient lighting conditions that are needed to re-
create the atmosphere in the room.
[0019] In an embodiment, the image data is obtained
using a camera with a lens, the lens being directed at
least partially upwards to obtain the image data.
[0020] An effect is to increase the likelihood that the
settings are based on the ambient lighting effects, and
not, for example, on the color of clothing of persons walk-
ing past.
[0021] In an embodiment of the method, analyzing the
data further includes analyzing at least part of the data
corresponding to at least one of the components to de-
termine a value of at least one parameter characterizing
the component concerned, and
using the at least one value to select at least one of: a)
the at least one signal for rendering in perceptible form
through the second modality; and b) data included in the
settings.
[0022] This embodiment recognizes that is often not
sufficient to use only the relation between components
of a recording of an event that are obtainable through
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different modalities for the re-creation of the atmosphere
at the event. For example, knowledge of how the lighting
at a salsa party is related to the music is not sufficient if
this knowledge is used to provide lighting effects to ac-
company hard rock music. Also, some lighting effects are
very characteristic of an event but weakly related to the
music performed at the event.
[0023] A variant of this embodiment includes searching
a collection of content data items for content data items
characterized by parameter values similar to those of the
analyzed component according to a certain distance met-
ric, so as to form the signal for rendering in perceptible
form through the second modality.
[0024] An effect is that one can re-create an atmos-
phere without exactly re-creating the event. Moreover, a
short recording of an event can be used to re-create the
atmosphere at the event for a much longer period of time
without creating the impression of repetitiveness.
[0025] An embodiment of the method of generating da-
ta for controlling a rendering system includes causing the
system for rendering in perceptible form at least one out-
put through a first modality to operate in dependence on
the settings and at least one signal for rendering in per-
ceptible form through a second modality, the at least one
signal for rendering in perceptible form through a second
modality being of longer duration, when rendered, than
the recording of at least intervals of the event.
[0026] An effect is that one can re-create a similar at-
mosphere to that of the event, without becoming repeti-
tive, and without necessarily using a long recording. The
settings can be based on a recording of a few relatively
short but characteristic intervals. The signal for rendering
in perceptible form through a second modality deter-
mines the duration of the re-created atmosphere.
Through this signal, a variable element is added that
avoids repetitiveness.
[0027] According to another aspect, the system for
generating data for controlling a rendering system ac-
cording to the invention includes:

- an interface for obtaining data, including audio and
video data, representative of a recording of at least
intervals of an event by intermittently recording cap-
tured data obtained using a microphone and an im-
age sensor at a venue of the event;

- an analysis module, configured to analyze the data
to determine at least a dependency between the au-
dio data and the video data;

- a control data generation module, configured to use
at least one parameter characterizing the audio data
to compile a playlist of audio tracks characterized by
parameters similar to those of the audio data, to ob-
tain data representative of at least one audio feature
characteristic for an audio track currently being
played back, and to use at least said dependency
and said data representative of at least one audio
feature characteristic for an audio track currently be-
ing played back to generate data for controlling a

lighting device for generating a lighting pattern;
- a sound reproduction device for playing back the

playlist of audio tracks; and
- the lighting device for rendering the lighting pattern.

[0028] The system may be comprised in a home en-
tertainment system receiving recordings through an in-
terface in the form of e.g. a video of a live event or a data
carrier comprising data captured using a specially adapt-
ed recording device. The system may alternatively be
comprised in such a specially adapted recording device,
providing settings in the form of control data on a data
carrier or via a network link in a format suitable for use
in a system comprising at least a media player and an
ambient system.
[0029] In an embodiment, the system is configured to
execute a method according to the invention.
[0030] According to another aspect of the invention,
there is provided a computer program including a set of
instructions capable, when incorporated in a machine-
readable medium, of causing a system having informa-
tion processing capabilities to perform a method accord-
ing to the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The invention will be explained in further detail
with reference to the accompanying drawings, in which:

Fig. 1 is a diagram providing a very schematic illus-
tration of an apparatus for capturing audio and light-
ing at an event;
Fig. 2 is a diagram providing a very schematic illus-
tration of a system for rendering content data with
accompanying immersive effects; and
Fig. 3 is a flow chart showing steps in a method of
reproducing the atmosphere at an event.

DETAILED DESCRIPTION

[0032] In the following, systems will be discussed for
use in a scenario in which a person visits an event at
which recorded or live music is played and wishes to re-
create the experience at a later point in time. To this end,
the person may use a recording apparatus 1 at the event
to capture the sound and some other perceptible aspect
of the atmosphere, in particular the lighting pattern, for
at least parts of the duration of the event. However, it is
noted that the method of re-creating the atmosphere may
also be carried out on the basis of a video, e.g. a video
of a live concert, not attended by that person, particularly
if the ambient lighting patterns at the event are adequate-
ly represented in the video.
[0033] In the illustrated embodiment, the recording ap-
paratus 1 comprises a microphone 2, an image sensor
3 and a wide-angle lens 4. It may also or alternatively
comprise a further sensor for generating a signal repre-
sentative of a further perceptible environmental variable,
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such as temperature, humidity, visibility, acceleration (to
capture vibration), etc. The recording apparatus 1 oper-
ates under the control of a data processing unit 5 com-
prising or interfacing with memory (not shown) to execute
routines with which it has been programmed.
[0034] A read/write unit 6 is provided to write data to a
data storage medium (not shown). In alternative embod-
iments, the recording apparatus 1 is comprised in or link-
able to a wireless communication device such as a mobile
telephone or a computing device with a wireless network
interface. Thus, the recording apparatus 1 may be, or
may comprise, a portable device. To make the recording
apparatus 1 simpler and more comfortable to use, it is
preferably battery-powered. Features are provided to
conserve battery power and make more efficient use of
the storage capacity of the medium used in conjunction
with the read/write unit 6, as will be described.
[0035] The recording apparatus 1 further interfaces to
a sensor 7. In one embodiment, the sensor is worn by a
person attending the event, or at least arranged to mon-
itor such a person. In particular, the sensor may be ar-
ranged to measure temperature, heartbeat, galvanic skin
response or some other psychophysiological signal for
determining whether the person monitored is exhibiting
an emotional response. The sensor 7 may alternatively
or additionally monitor some other aspect of the user.
For example, an accelerometer can be used to charac-
terize the movements of the user (whether he or she is
sitting still, dancing, gesturing, etc.). Alternatively or ad-
ditionally, the sensor 7 or a further sensor may monitor
at least one environmental condition, such as tempera-
ture, humidity, noise level, visibility, etc.
[0036] The recording apparatus 1 described here by
way of example captures the ambient lighting conditions
using the digital camera constituted by the image sensor
3 and wide-angle lens 4. The recording apparatus 1 com-
prises a base 8, for placement on a support surface (not
shown). The recording apparatus 1 is configured such
that the lens 4 is directed at least partly away from the
support surface, i.e. towards a ceiling or an upper region
of a large wall. This ensures that the colors of objects
and people at the event dominate the captured image
data. Thus, the lighting effects (lighting amplitude, colors
and the dynamics thereof) at the event venue are record-
ed relatively accurately. This effect is enhanced by the
use of the wide-angle lens 4 with a relatively large field
of view.
[0037] In order to preserve battery power and record-
ing capacity, and also to reduce the amount of post-
processing required, the sound and/or image data are
recorded intermittently. Short intervals over which a re-
cording is made are interspersed with larger intervals
over which no recording is made. The image data and/or
sound data may still be captured during these longer in-
tervals. The lengths of the recording intervals can be pre-
determined, dependent on characteristics of at least one
of the captured signal or dependent on the relation be-
tween characteristics of at least two of the captured sig-

nals. For example, the recording interval can be longer
where the image data does not appear to show a clear
pattern, appears to be periodic with a longer period, etc.
The intervals over which no recording is made can be of
pre-determined duration, which can be constant or var-
ying. In another embodiment, user controls (not shown)
are provided to allow a user to trigger the start of a re-
cording interval. In the illustrated embodiment, however,
the recording is triggered at least partly on the basis of
input from at least one of the sensor 7, the microphone
2 and the image sensor 3.
[0038] Where the recording is triggered on the basis
of input from the sensor 7 and the sensor 7 is configured
to measure at least one aspect of the physiology of at
least one person present at the event, the trigger can be
based on a physiological reaction of that person to the
event. For example, the detection of an increase in heart
rate or blood pressure or a particular galvanic skin re-
sponse indicative of emotional involvement can trigger
the recording. Where the sensor 7 is suitable for moni-
toring motion of one or more persons, the trigger can be
based on the detection of a pattern of motion consistent
with dancing or a change in such a pattern of motion. In
this embodiment, and especially if the recording appara-
tus 1 is not positioned on its base 8 but carried, correction
of the captured video data to take account of the motion
can be carried out. This improves the accuracy with which
the lighting pattern is captured and recorded.
[0039] An additional or alternative basis for a trigger
can be the detection of a change in characteristics of the
captured sound and/or ambient lighting. In this embodi-
ment, the data processing unit 5 will carry out at least a
rudimentary analysis of the sound signal or video data,
generally over a moving window of time. Thus, each time
at least one of the sound level, the music type, charac-
teristics of the ambient lighting and the relationship be-
tween the sound signal and the video signal changes, a
recording is triggered. In a simple embodiment, the am-
plitude of the signal captured by the microphone 2 can
serve as the basis for the trigger. In a more sophisticated
embodiment, changes in the tempo, beat, genre or the
start of a new piece of music can be detected by the data
processing unit 5, and serve as the basis for the trigger
to start recording. Similarly, the overall light intensity or
changes in the overall light intensity can be used as the
basis for providing a trigger.
[0040] The data processing unit 5 can, in some em-
bodiments, carry out a preliminary analysis of the cap-
tured video data, so that only the results of this analysis
are recorded. For example, instead of storing complete
images, the recording apparatus 1 can store only the
color histogram for each image, together with the tem-
poral changes in the overall light intensity.
[0041] In the illustrated embodiment, the image data
samples are recorded and analyzed at a later stage. The
analysis can include the creation of a color histogram.
This is facilitated if the image data is recorded in a suitable
color space, such as YU’V’. The YU’V’ color space, using
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a luminance component and two chrominance compo-
nents to encode an image, already has a clear separation
between luminance and chrominance, making the crea-
tion of a histogram easier.
[0042] Referring to Fig. 2, a rendering system 9 for use
in the home environment comprises a base station 10.
The base station 10 comprises a data processing unit 11
configured to control its operation in accordance with cer-
tain settings, which it infers at least partly from the data
captured and recorded by the recording apparatus 1.
These settings are for use in controlling a rendering sys-
tem for rendering music and ambient lighting effects.
[0043] The base station 10 comprises a read unit 12
for reading data from a data storage medium compatible
with the read/write unit 6 comprised in the recording ap-
paratus 1. The base station 10 further comprises a light-
ing system interface 13 for providing control signals to
ambient lighting devices 14a-n. These control signals
control at least the light intensity, but generally also the
color of light, depending on the capabilities of the lighting
device 14 concerned. The base station 10 illustrated in
Fig. 2 also comprises a schematically indicated sound
reproduction device 15, which interfaces with loudspeak-
ers 16,17. The sound reproduction device 15 can be con-
figured to render music files, recorded music from CD or
DVD, etc. In the illustrated embodiment, the base station
10 further includes an interface 18 to a device 19 for
providing an immersive effect, e.g. tactile feedback, an
effect influencing the spatial distribution of light, etc.
[0044] The base station 10 is also provided with a data
storage device 20 for storing recordings of a number of
music tracks.
[0045] Steps carried out by the base station 10 are
illustrated in Fig. 3. First (step 21), the samples of audio
data 22 and video data 23 recorded by the recording
apparatus 1 are read from a recording medium.
[0046] At least part of the audio data 22 is analyzed
(step 24) to determine a value of at least one parameter
characterizing the audio signal. The parameter values
are used in a music classification algorithm for classifying
the music concerned on the basis of audio features such
as volume, meter, tempo, beat (dominant frequency) Mel
Frequency Cepstral Coefficients, etc. The results of the
analysis are used in a next step 25 to search a database
26 of audio tracks for audio tracks characterized by pa-
rameter values similar to those of the analyzed audio
recordings according to a certain distance metric. Thus,
a playlist 27 of similar audio tracks is compiled in these
steps 24,25. The time required to play back the audio
tracks on the playlist 27 is generally much longer than
the lengths of the audio excerpts represented by the au-
dio data 22 received in the first step 21 illustrated in Fig. 3.
[0047] In the illustrated embodiment, analysis of the
video data 23 (step 28) is also concentrated in the base
station 10. In another embodiment, is may be carried out
partially or completely in the recording apparatus 1, inci-
dentally, so that analysis results are obtained in the first
step 21 and analysis steps 24,28 of only the audio and

video data in the base station 10 are generally omitted.
[0048] The step 28 of analyzing the video data 23 in-
volves a derivation of illumination characteristics from
the recorded video/lighting patterns. Because the lens 4
is oriented generally upwards during recording, the anal-
ysis assumes that objects are largely absent from the
video data 23. Otherwise, video processing to recognize
and remove objects can be carried out.
[0049] One aspect of the analysis involves a determi-
nation of the dominant colors in the video frames. A meth-
od to extract the dominant colors from a video frame is
to create a three-dimensional histogram of the colors in
an appropriate color space. In this histogram, local maxi-
ma are detected. Subsequently, the width of the peak of
the local maximum can be determined. The integrated
histogram value in the area under the peak according to
this width is an indication of the dominance of the color
in the video frame. The measure is used to rank the
colors, allowing the most dominant colors to be deter-
mined. Additional post-processing allows for some
checks of the results to be carried out. Skin colors can
be discarded, for example, to ensure that the dominant
colors are those of the background lighting. If a lively
effect is desired, then only saturated colors can be taken
into consideration.
[0050] A further aspects of the analysis carried out in
this step 28 involves determining the shapes of color
spots in the video frames. Using the extracted dominant
colors and their spread in the histogram, video frames
can be segmented into individual color spots. That is to
say that a background-foreground separation is carried
out. A connected component analysis is carried out on
the segmented image to obtain separately labeled blobs.
These are then analyzed geometrically to determine, for
example, the position of the centroid of the blob; the
length, position or orientation of the major axis and/or
minor axis of the blob; the orientation of the blob; and/or
the eccentricity of the blob. In this way, circular spots can
be distinguished from lines or oval spots. Furthermore,
the spatial distribution of the blobs and/or characteristics
of the blobs can be determined. All these analyses can
be carried out separately for each of a set of colors com-
prising certain pre-determined colors and/or the domi-
nant colors, for example.
[0051] An additional aspect of the analysis of the video
data 23 carried out in this step 28 involves an analysis
of the temporal development of at least one characteristic
of the video data over an interval of time corresponding
to at least part of a recording interval.
[0052] In particular, a change in brightness of a color
can be tracked. The frequency of change is one charac-
teristic of the lighting pattern.
[0053] A change in chrominance can also be tracked
over time. Using the YU’V’ color space as an example,
newly detected (U’,V’) points can be linked to a close
(U’,V’) point. Assuming that the recording apparatus 1
was stationary, or that motion of the apparatus has been
compensated for by means of appropriate video process-
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ing, spatial information can be used to determine at least
one characteristic of the dynamics of the lighting effects.
For example, the location of the centre of mass of a par-
ticular color can be tracked. Alternatively or additionally,
changes in spot shape or the distribution of spots over
time can be characterized. For example, the analysis can
be used to detect that a spot is becoming more elongated
or that spots are merging. Furthermore, movement of the
position of the centroid of a color region can be deter-
mined and quantified. This provides an approximation of
the movement of a light beam at the venue of the event
of which the video data 23 is a recording. The shape of
the locus of the beam spot and the speed or frequency
of movement along the locus are useful characteristics
of the lighting pattern.
[0054] In a next step 29, a dependency between the
recorded audio data 22 and the recorded video data 23
is determined, generally over time. This step 29 involves,
for example, determining the relation between the beat
of the music to the temporal frequencies in the lighting
signal. Furthermore, the genre of the music can be linked
to the type of lighting, e.g. to the brightness variations,
the overall brightness, etc. The frequency and genre of
the music can be determined on the basis of metadata
associated with the music in the playlist 27 or derived by
analyzing the sound signal itself. The mapping step 29
results in a set of data 30 representative of settings for
the lighting control system comprised in the base station
10. The data 30 representative of settings also include
data determined by analyzing (step 28) only the recorded
video data 23.
[0055] To create an atmosphere similar to the one at
the event, the playlist 27 is played back (step 31). A signal
32 representative of at least one audio feature charac-
teristic for the audio track currently being played back is
obtained (step 33). This data 32 is used to generate (step
34) lighting control data and data for controlling the device
19 for generating a further immersive effect, using the
data 30 representative of settings generated on the basis
of the analysis of the recording of the event. Thus, the
lighting patterns created by the lighting devices 14a-n
during playback of the audio tracks on the playlist 27 are
in line with the illumination patterns determined by ana-
lyzing the recorded video data 23 independently of the
recorded audio data 22, and they are in line with the re-
lationships between the music and the illumination at the
event. They are also adapted to the audio track actually
being played back, which generally does not correspond
exactly to the music recorded at the event venue. In par-
ticular, the lighting patterns match the beat, rhythm and
flow of the audio track actually being rendered. As a re-
sult, the lighting patterns generated under the control of
the base station 10 are similar but not identical to the
lighting patterns of the event on which they are based.
They are in any case of a longer duration than the re-
cordings obtained from the recording apparatus 1. In cer-
tain embodiments, random variations are added to the
lighting patterns to decrease the likelihood of repetitions

even further.
[0056] It should be noted that the above-mentioned
embodiments illustrate, rather than limit, the invention,
and that those skilled in the art will be able to design
many alternative embodiments without departing from
the scope of the appended claims. In the claims, any
reference signs placed between parentheses shall not
be construed as limiting the claim. The word "comprising"
does not exclude the presence of elements or steps other
than those listed in a claim. The word "a" or "an" preced-
ing an element does not exclude the presence of a plu-
rality of such elements. The mere fact that certain meas-
ures are recited in mutually different dependent claims
does not indicate that a combination of these measures
cannot be used to advantage.
[0057] In an alternative embodiment, the recording ap-
paratus 1 is comprised in, or connected to, another de-
vice, e.g. a mobile phone or portable media player. In a
further alternative, the recording of at least intervals of
an event is transmitted from the recording apparatus 1
to the base station 10 via a network link. In a further al-
ternative, the analysis steps 28,29 are used to generate
scripts for an ambient system. Although the example of
sound as second modality has been used above, video
can be used instead. In particular, the results of the music
classification step 24 can be used to retrieve audiovisual
content items that match the characteristics of the re-
corded music at the event.

Claims

1. Method of generating data for controlling a rendering
system (9) to re-create an atmosphere of an event,
in particular of a live concert, including the steps of:

- obtaining (21) data, including audio and video
data (22, 23), representative of a recording of at
least intervals of an event by intermittently re-
cording captured data obtained using a micro-
phone (2) and an image sensor (3) at a venue
of the event, wherein the audio data (22) com-
prises music recorded at the event and the video
data (23) comprises lighting characteristics re-
corded at the event;
- analyzing (29) the data to determine at least a
dependency between a characteristic of music
in the audio data (22) and a characteristic of
lighting in the video data (23) over time;
- using (25) at least one parameter characteriz-
ing the audio data (22) to compile a playlist (27)
of audio tracks characterized by parameters
similar to those of the audio data (22);
- playing back (31) the playlist (27) of audio
tracks;
- obtaining (33) data (32) representative of at
least one audio feature characteristic for an au-
dio track currently being played back;
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- using (34) at least said dependency and said
data (32) representative of at least one audio
feature characteristic for an audio track currently
being played back to generate data for control-
ling a lighting device (14) for generating a light-
ing pattern; and
- rendering the lighting pattern.

2. Method according to claim 1, wherein at least the
intermittent recording is triggered at least partly on
the basis of input from a sensor (2,3,7) at the venue
of the event

3. Method according to claim 2, wherein the trigger is
based on at least one aspect of the physiology of at
least one person present at the event, determined
on the basis of input from at least one sensor (7) for
monitoring the at least one person.

4. Method according to claim 1, wherein the image data
(23) is obtained using a camera with a wide-angle
lens (4).

5. Method according to claim 4, wherein the image data
(23) is obtained using a camera with a lens (4), the
lens (4) being directed at least partially upwards to
obtain the image data (23).

6. Method according to claim 1, wherein at least one
of the parameters characterizing the video data (23)
is determined in an additional analysis step (28)
which involves an analysis of the temporal develop-
ment of at least one characteristic of the video data
(23), in particular of a three-dimensional histogram
of the colors, over an interval of time corresponding
to at least part of a recording interval.

7. Method according to claim 1, wherein the generated
lighting pattern is adapted to a lighting pattern deter-
mined by analyzing the video data (23) independ-
ently of the audio data (22), adapted to said depend-
ency and to said parameters of said audio tracks.

8. System for generating data for controlling a render-
ing system to re-create an atmosphere of an event,
in particular of a live concert, including:

- an interface (12) for obtaining data, including
audio and video data (22,23), representative of
a recording of at least intervals of an event by
intermittently recording captured data obtained
using a microphone (2) and an image sensor (3)
at a venue of the event, wherein the audio data
(22) is representative for music recorded at the
event and the video data (23) is representative
for lighting characteristics recorded at the event;
- an analysis module (11), configured to analyze
the data to determine at least a dependency be-

tween a characteristic of music in the audio data
(22) and a characteristic of lighting in the video
data (23);
- a control data generation module (11), config-
ured to use at least one parameter characteriz-
ing the audio data (22) to compile a playlist (27)
of audio tracks characterized by parameters
similar to those of the audio data (22), to obtain
data (32) representative of at least one audio
feature characteristic for an audio track currently
being played back, and to use at least said de-
pendency and said data (32) representative of
at least one audio feature characteristic for an
audio track currently being played back to gen-
erate data for controlling a lighting device (14)
for generating a lighting pattern;
- a sound reproduction device (15) for playing
back the playlist (27) of audio tracks; and
- the lighting device (14) for rendering the lighting
pattern.

9. Computer program including a set of instructions ca-
pable, when incorporated in a machine-readable
medium, of causing a system having information
processing capabilities to perform a method accord-
ing to any one of claims 1-7.

Patentansprüche

1. Verfahren zum Erzeugen von Daten zur Steuerung
eines Wiedergabesystems (9), um eineAtmosphäre
eines Ereignisses, insbesondere eines Live-Kon-
zerts, nachzuempfinden, wobei das Verfahren die
folgenden Schritte umfasst, wonach:

- Daten, einschließend Audio- und Videodaten
(22, 23) erhalten werden (21), die für eine Auf-
zeichnung von zumindest Intervallen eines Er-
eignisses durch intermittierendes Aufzeichnen
erfasster Daten, die an einem Austragungsort
des Ereignisses unter Verwendung eines Mikro-
fons (2) und eines Bildsensors (3) erhalten wur-
den, repräsentativ sind, wobei die Audiodaten
(22) bei dem Ereignis aufgezeichnete Musik und
die Videodaten (23) bei dem Ereignis aufge-
zeichnete Beleuchtungscharakteristiken um-
fassen;
- die Daten analysiert werden (29), um zumin-
dest eine Abhängigkeit zwischen einer Musik-
charakteristik in den Audiodaten (22) und einer
Beleuchtungscharakteristik in den Videodaten
(23) im Zeitablauf zu ermitteln;
- mindestens ein Parameter verwendet wird
(25), der die Audiodaten (22) charakterisiert, um
eine Playlist (27) von Audio-Tracks zu erstellen,
die durch Parameter ähnlich denen der Audio-
daten (22) gekennzeichnet sind;
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- die Playlist (27) von Audio-Tracks abgespielt
wird (31);
- Daten (32) erhalten werden (33), die für min-
destens eine Audiomerkmalcharakteristik für ei-
nen derzeitig abgespielten Audio-Track reprä-
sentativ sind;
- zumindest die Abhängigkeit und die Daten (32)
verwendet werden (34), die für mindestens eine
Audiomerkmalcharakteristik für einen derzeitig
abgespielten Audio-Treck repräsentativ sind,
um Daten zur Steuerung einer Beleuchtungs-
einrichtung (14) zwecks Erzeugens eines Be-
leuchtungsmusters zu erzeugen; und
- das Beleuchtungsmuster wiedergegeben wird.

2. Verfahren nach Anspruch 1, wobei zumindest das
intermittierende Aufzeichnen zumindest teilweise
aufgrund von Eingangssignalen von einem Sensor
(2,3,7) an dem Austragungsort des Ereignisses aus-
gelöst wird.

3. Verfahren nach Anspruch 2, wobei der Trigger auf
mindestens einem Aspekt der Physiologie von min-
destens einer bei dem Ereignis anwesenden Per-
son, ermittelt aufgrund von Eingangssignalen von
mindestens einem Sensor (7) zur Überwachung der
mindestens einen Person, basiert.

4. Verfahren nach Anspruch 1, wobei die Bilddaten (23)
unter Verwendung einer Camera mit einer Breitwin-
kellinse (4) erhalten werden.

5. Verfahren nach Anspruch 4, wobei die Bilddaten (23)
unter Verwendung einer Camera mit einer Linse (4)
erhalten werden, wobei die Linse (4) zumindest teil-
weise nach oben gerichtet wird, um die Bilddaten
(23) zu erhalten.

6. Verfahren nach Anspruch 1, wobei mindestens einer
der die Videodaten (23) charakterisierenden Para-
meter in einem zusätzlichen Analyseschritt (28) er-
mittelt wird, der eine Analyse der temporalen Ent-
wicklung von mindestens einer Charakteristik der Vi-
deodaten (23), insbesondere eines dreidimensiona-
len Histogramms der Farben, über ein zumindest ei-
nem Teil eines Aufzeichnungsintervalls entspre-
chenden Zeitintervall, umfasst.

7. Verfahren nach Anspruch 1, wobei das erzeugte Be-
leuchtungsmuster an ein Beleuchtungsmuster, das
durch Analysieren der Videodaten (23) unabhängig
von den Audiodaten (22) ermittelt wird, an die Ab-
hängigkeit sowie an die Parameter der Audio-Tracks
angepasst wird.

8. System zum Erzeugen von Daten zur Steuerung ei-
nes Wiedergabesystems, um eine Atmosphäre ei-
nes Ereignisses, insbesondere eines Live-Konzerts,

nachzuempfinden, umfassend:

- eine Schnittstelle (12), um Daten, einschlie-
ßend Audio- und Videodaten (22, 23) zu erhal-
ten, die für eine Aufzeichnung von zumindest
Intervallen eines Ereignisses durch intermittie-
rendes Aufzeichnen erfasster Daten, die an ei-
nem Austragungsort des Ereignisses unter Ver-
wendung eines Mikrofons (2) und eines Bildsen-
sors (3) erhalten wurden, repräsentativ sind, wo-
bei die Audiodaten (22) für bei dem Ereignis auf-
gezeichnete Musik und die Videodaten (23) für
bei dem Ereignis aufgezeichnete Beleuchtungs-
charakteristiken repräsentativ sind;
- ein Analysemodul (11), das so eingerichtet ist,
dass es die Daten analysiert, um zumindest eine
Abhängigkeit zwischen einer Musikcharakteris-
tik in den Audiodaten (22) und einer Beleuch-
tungscharakteristik in den Videodaten (23) zu
ermitteln;
- ein Steuerdatenerzeugungsmodul (11), das so
eingerichtet ist, dass es mindestens einen Pa-
rameter verwendet, der die Audiodaten (22)
charakterisiert, um eine Playlist (27) von Audio-
Tracks zu erstellen, die durch Parameter ähnlich
denen der Audiodaten (22) gekennzeichnet
sind, Daten (32) erhält, die für mindestens eine
Audiomerkmalcharakteristik für einen derzeitig
abgespielten Audio-Track repräsentativ sind
und zumindest die Abhängigkeit und die Daten
(32) verwendet, die für mindestens eine Audio-
merkmalcharakteristik für einen derzeitig abge-
spielten Audio-Treck repräsentativ sind, um Da-
ten zur Steuerung einer Beleuchtungseinrich-
tung (14) zwecks Erzeugens eines Beleuch-
tungsmus-ters zu erzeugen;
- eine Soundwiedergabeeinrichtung (15) zum
Abspielen der Playlist (27) von Audio-Tracks;
sowie
- die Beleuchtungseinrichtung (14) zur Wieder-
gabe des Beleuchtungsmusters.

9. Computerprogramm mit einem Satz von Anweisun-
gen, die bei Inkorporieren in ein maschinenlesbares
Medium imstande sind zu bewirken, dass ein System
mit Informationsverarbeitungsfähigkeiten ein Ver-
fahren nach einem der Ansprüche 1-7 durchführt.

Revendications

1. Procédé de la génération de données pour comman-
der un système de rendu (9) pour recréer une at-
mosphère d’un événement, en particulier d’un con-
cert en direct, comprenant les étapes de :

- l’obtention (21) de données, comprenant des
données audio et vidéo (22, 23), représentatives
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d’un enregistrement d’au moins des intervalles
d’un événement en enregistrant de façon inter-
mittente des données capturées obtenues en
utilisant un microphone (2) et un capteur d’ima-
ge (3) à un lieu de l’événement, dans lequel les
données audio (22) comprennent de la musique
enregistrée à l’événement et les données vidéo
(23) comprennent des caractéristiques d’éclai-
rage enregistrées à l’événement ;
- l’analyse (29) des données pour déterminer au
moins une dépendance entre une caractéristi-
que de musique dans les données audio (22) et
une caractéristique d’éclairage dans les don-
nées vidéo (23) au fil du temps ;
- l’utilisation (25) d’au moins un paramètre ca-
ractérisant les données audio (22) pour compiler
une liste de lecture (27) de pistes audio carac-
térisées par des paramètres similaires à ceux
des données audio (22) ;
- la lecture (31) de la liste de lecture (27) de
pistes audio ;
- l’obtention (33) de données (32) représentati-
ves d’au moins une caractéristique de détail
audio pour une piste audio actuellement lue ;
- l’utilisation (34) d’au moins ladite dépendance
et desdites données (32) représentatives d’au
moins une caractéristique de détail audio pour
une piste audio actuellement lue pour générer
des données pour commander un dispositif
d’éclairage (14) pour générer un motif
d’éclairage ; et
- le rendu du motif d’éclairage.

2. Procédé selon la revendication 1, dans lequel au
moins l’enregistrement intermittent est déclenché au
moins partiellement en fonction d’une entrée à partir
d’un capteur (2, 3, 7) au lieu de l’événement.

3. Procédé selon la revendication 2, dans lequel le dé-
clenchement est fondé au moins sur un aspect de
la physiologie d’au moins une personne présente à
l’événement, déterminée en fonction d’une entrée à
partir d’au moins un capteur (7) pour surveiller l’au
moins une personne.

4. Procédé selon la revendication 1, dans lequel les
données d’image (23) sont obtenues en utilisant un
appareil de prises de vues avec un objectif à grand
angle (4).

5. Procédé selon la revendication 4, dans lequel les
données d’image (23) sont obtenues en utilisant un
appareil de prises de vues avec un objectif (4), l’ob-
jectif (4) étant dirigé au moins partiellement vers le
haut pour obtenir les données d’image (23).

6. Procédé selon la revendication 1, dans lequel au
moins un des paramètres caractérisant les données

vidéo (23) est déterminé dans une étape d’analyse
supplémentaire (28) qui comprend une analyse du
développement temporel d’au moins une caractéris-
tique des données vidéo (23), en particulier d’un his-
togramme tridimensionnel des couleurs, pendant un
intervalle de temps correspondant à au moins une
partie d’un intervalle d’enregistrement.

7. Procédé selon la revendication 1, dans lequel le mo-
tif d’éclairage généré est adapté à un motif d’éclai-
rage déterminé en analysant les données vidéo (23)
indépendamment des données audio (22), adapté à
ladite dépendance et auxdits paramètres desdites
pistes audio.

8. Système pour générer des données pour comman-
der un système de rendu pour recréer une atmos-
phère d’un événement, en particulier d’un concert
en direct, comprenant :

- une interface (12) pour obtenir des données,
comprenant des données audio et vidéo (22,
23), représentatives d’un enregistrement d’au
moins des intervalles d’un événement en enre-
gistrant de façon intermittente des données cap-
turées obtenues en utilisant un microphone (2)
et un capteur d’image (3) à un lieu de l’événe-
ment, dans lequel les données audio (22) sont
représentatives pour la musique enregistrée à
l’événement et les données vidéo (23) sont re-
présentatives pour des caractéristiques d’éclai-
rage enregistrées à l’événement ;
- un module d’analyse (11), configuré pour ana-
lyser les données pour déterminer au moins une
dépendance entre une caractéristique de musi-
que dans les données audio (22) et une carac-
téristique d’éclairage dans les données vidéo
(23) ;
- un module de génération de données de com-
mande (11), configuré pour utiliser au moins un
paramètre caractérisant les données audio (22)
pour compiler une liste de lecture (27) de pistes
audio caractérisées par des paramètres simi-
laires à ceux des données audio (22), pour ob-
tenir des données (32) représentatives d’au
moins une caractéristique de détail audio pour
une piste audio actuellement lue, et pour utiliser
au moins ladite dépendance et lesdites données
(32) représentatives d’au moins une caractéris-
tique de détail audio pour une piste audio ac-
tuellement lue pour générer des données pour
commander un dispositif d’éclairage (14) pour
générer un motif d’éclairage ;
- un dispositif de reproduction de sons (15) pour
lire la liste de lecture (27) de pistes audio, et
- le dispositif d’éclairage (14) pour rendre le motif
d’éclairage.
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9. Programme d’ordinateur comprenant un jeu d’ins-
tructions capables, lorsqu’elles sont incorporées
dans un support lisible par machine, de faire en sorte
qu’un système possédant des capacités de traite-
ment d’informations réalise un procédé selon l’une
quelconque des revendications 1 à 7.

19 20 



EP 2 376 207 B1

12



EP 2 376 207 B1

13



EP 2 376 207 B1

14

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2005084339 A [0002]
• DE 19538436 A1 [0004]
• WO 9736297 A1 [0004]
• US 20030025878 A1 [0004]

• WO 2008053409 A1 [0004]
• GB 2398423 A [0004]
• EP 1156610 A [0004]


	bibliography
	description
	claims
	drawings
	cited references

