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(54) A METHOD AND SYSTEM FOR EMOTION-TRIGGERED CAPTURING OF AUDIO AND/OR 
IMAGE DATA

(57) There is a method for emotion-triggered captur-
ing of audio and/or image data by an audio and/or image
capturing device (202). The method includes receiving
(402) and analyzing (404) a time-sequential set of data
including first physiological data representing a first phys-
iological parameter on a first person (302), a second
physiological data representing a second physiological
parameter on a second person (304), and voice audio

data including a voice of at least one of the first (302) and
the second (304) person, to determine whether a simul-
taneous change of emotional state of a first person (302)
and a second person (304) occurs and transmitting (406)
a trigger signal to said capturing device (202).

There is also a corresponding apparatus (100) and
a system (200) comprising the apparatus (100).
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Description

Technical Field

[0001] The present invention relates to a method and
a system for controlling capturing of audio and/or image
data based on emotional state in a scene.

Background Art

[0002] Today, recording of scenes is very common.
Audio and/or image data, such as still images and videos,
are captured in a lot of different situations. For instance,
people want to record significant events in order to be
able to later share the events with others and to create
memories from the events. Hence, when a significant
event occurs, people use smart phones or other audio
or image/data capturing devices to immediately record
the event.
[0003] Further, it is increasingly common that audio
and/or image capturing devices are permanently in-
stalled in certain locations. For instance, conferencing
equipment may be installed in conference rooms and sur-
veillance systems may be installed in people’s homes.
[0004] An amount of audio and/or image data recorded
by capturing devices is already enormous and hard to
manage. Thus, it would be desired that audio and/or im-
age data is only captured when actually relevant. This is
e.g. commonly used in surveillance systems, when im-
ages and/or videos are only captured once an alarm
event occurs.
[0005] It would be desired to improve control of audio
and/or image data capturing devices in relation to a rel-
evance of a scene to people.
[0006] US 2014/0234815 discloses an emotion signal
detecting apparatus including a sensor unit which detects
a biological signal and an environmental signal of a user,
and a control unit configured to generate emotion infor-
mation based on the biological signal and the environ-
mental signal.
[0007] Thus, even though it is known that emotional
state of a person may be determined, there is need for
improvement in using an emotional state for controlling
capture of a scene.

Summary of the invention

[0008] It is an object of the present invention to provide
automatic capturing of moments/events which are of
great value to people.
[0009] This and other objects of the invention are at
least partly met by the invention as defined in the inde-
pendent claims. Preferred embodiments are set out in
the dependent claims.
[0010] According to a first aspect of the invention, there
is provided a method for emotion-triggered capturing of
audio and/or image data by an audio and/or image cap-
turing device, the method comprising: receiving a time-

sequential set of data including first physiological data
representing a first physiological parameter on a first per-
son, a second physiological data representing a second
physiological parameter on a second person, and voice
audio data including a voice of at least one of the first
and the second person; analyzing said time-sequential
set of data to determine whether a set of one or more
features obtainable from said set of data matches a set
of one or more predetermined characteristics being in-
dicative of a simultaneous change of emotional state of
the first person and the second person; and in response
to determining that said set of one or more features
matches said set of one or more predetermined charac-
teristics, transmitting a trigger signal to said capturing
device.
[0011] Thanks to the invention, an emotional state of
a first and a second person may be determined based
on the first physiological data, the second physiological
data and the voice audio data. This implies that a change
of emotional state of the first person and the second per-
son may be identified.
[0012] According to the invention, a simultaneous
change of emotional state of a first person and a second
person is used to control automatic capturing of audio
and/or image data. For instance, the simultaneous
change of emotional state of parents when their baby
starts walking, or another significant event occurs, may
be used to trigger capturing of audio and/or image data
such that the moment can be perpetuated.
[0013] According to the invention, the emotional state
of a social group which is present in a scene may be used
for triggering capture of audio and/or image data. The
emotional state of the group is used by means of the
simultaneous change of emotional state of at least two
persons. However, if there is a large social group present
in the scene, more than two persons may need to simul-
taneously change emotional state in order for a trigger
signal to be transmitted or outputted.
[0014] An emotional predominance in the scene may
be estimated. Such emotional predominance may be de-
rived from physiological data and voice audio data for all,
or most persons involved in a social interaction in the
scene. A change of emotional predominance in the scene
based on simultaneous change of an emotional state of
a plurality of persons may thus be used for emotion-trig-
gered capturing of audio and/or image data.
[0015] The simultaneous change in emotional state
may have both positive and negative valence (and high
arousal). Thus, if a heated discussion takes place, this
may also cause capturing of audio and/or image data.
[0016] The social group in which at least the first and
second persons are included may range from family
members within their home to co-workers in a meeting
room and to audience attending a social event (e.g. a
concert or a theater show).
[0017] The first and second persons may be physically
present in the same scene, but they could also be meet-
ing in a virtual setting, such as a remote videoconference
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meeting.
[0018] The audio and/or image capturing device may
be a simple video camera or a microphone, or may be a
complex system that includes a large number of sensors
(video cameras, digital cameras, microphones, etc). The
audio and/or image capturing device may be pre-installed
in a scene such that the triggering of capturing of audio
and/or image data makes use of equipment which is an-
yway installed in the scene (such as videoconferencing
system in a conference room or surveillance systems in
a home).
[0019] The physiological data may be captured using
sensors which may be worn by the first and second per-
sons. For instance, use may be made of smart phones
or wearables, which anyway may be worn by the persons
and which may capture physiological data, which togeth-
er with voice audio data may be used for determining an
emotional state of the first and second persons.
[0020] Thanks to the invention, audio and/or image da-
ta is triggered when an emotional predominance in the
scene indicates that the event or moment is of impor-
tance. Hence, the invention allows capturing audio and/or
image data of important events/moments, without requir-
ing capturing of lengthy sequences of audio and/or image
data. Thus, the invention allows saving storage memory
in that only relevant audio and/or image data may be
captured. Also, the invention allows saving power as the
audio and/or image data capturing device need only be
activated when necessary.
[0021] According to an embodiment, said analyzing
comprises: determining whether a set of features based
on the first physiological data, the second physiological
data and the voice audio data in combination matches a
set of characteristics indicative of a change of emotional
state of both the first person and the second person.
Thus, a set of predetermined characteristics may be
based on a combination of physiological data for both
the first and second person and on voice audio data in-
cluding a voice of at least one of the first and the second
person. The analyzing may thus determine when the
time-sequential set of data, as a whole, indicates a si-
multaneous change of emotional state of both the first
and the second person.
[0022] According to an embodiment, said analyzing
comprises: identifying that said first physiological data
and the voice audio data represents a first change of
emotional state of the first person at a first point of time
in the time-sequential set of data, identifying that said
second physiological data and the voice audio data rep-
resents a second change of emotional state of the second
person at a second point of time in the time-sequential
set of data; determining whether a simultaneous change
of emotional state occurred based on a difference be-
tween the first and second points of time. Thus, a sepa-
rate detection of a change of emotional state may be
performed for the first person and the second person. A
time difference between the change of emotional state
of the first person and the change of emotional state of

the second person may be used to determine whether
the changes of emotional state occurred simultaneously.
If the emotional states of the first and second persons
change within a time difference less than a set threshold,
it could be concluded that a simultaneous change of emo-
tional states has occurred and that the change of emo-
tional state may be due to an event occurring in the scene.
Thus, the audio and/or image capturing device may be
triggered in order to capture the event.
[0023] The voice audio data may be analyzed to filter
out voice audio data belonging to the first and second
persons, respectively, e.g. based on pitch, entropy and
tempo. Thus, data representative of the respective per-
sons may be used separately for determining the emo-
tional states of the respective persons.
[0024] Also, the first and second persons need not be
at the same location, e.g. if the first and the second person
interact through a videoconference. In such case, sepa-
rate voice audio data may be captured for the first and
the second person, such that there may be no need of
filtering in order to determine the voice audio data corre-
sponding to the respective persons.
[0025] The analyzing of the time-sequential data may
include both analyzing a combination of data of the first
and the second person to determine whether a simulta-
neous change of emotional state has occurred and sep-
arately analyzing data of the respective persons to de-
termine changes of emotional states of the respective
persons. Results of such analyses may then be com-
bined to decide whether a simultaneous change of emo-
tional state has occurred.
[0026] According to an embodiment, the set of one or
more features comprise low-level features, which may
be directly extracted from said time-sequential set of data
and high-level concepts, which may be derived by apply-
ing data analysis on the time-sequential set of data.
[0027] High-level concepts may be formed based on
expert-provided input or previously determined knowl-
edge on how a transition from one emotional state to
another can be described in terms of concurrent change
of a set of low-level features or signals. Such information
may be part of a database, such that the data analysis
may comprise analyzing the time-sequential set of data
to information in the database. However, the determina-
tion of high-level concepts may also be used for forming
an algorithm that may be used to extract the high-level
concept based on a (sub)set of low-level features. Hence,
the data analysis may include applying an algorithm to
the time-sequential set of data to determine whether the
high-level concept is met.
[0028] According to an embodiment, the set of one or
more predetermined characteristics include group pro-
files, which define a combination of a plurality of prede-
termined characteristics in relation to the first and the
second person, which plurality of predetermined charac-
teristics are correlated with respect to a simultaneous
change of emotional state of the first person and the sec-
ond person. The group profiles may thus provide infor-
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mation allowing parallel processing of the time-sequen-
tial data of the first and the second persons to determine
whether a simultaneous change of emotional state of the
first and the second person occurs.
[0029] According to an embodiment, said features in-
clude one or more of: a variation of said first physiological
parameter, a variation of said second physiological pa-
rameter, a maximum value of said first physiological pa-
rameter, a maximum value of second physiological pa-
rameter, a mean value of said first physiological param-
eter, a mean value of said second physiological param-
eter, a standard deviation of said first physiological pa-
rameter, a standard deviation of said second physiolog-
ical parameter, a correlation of said first physiological
parameter, a correlation of said second physiological pa-
rameter, a coherence of said first physiological parame-
ter, a coherence of said second physiological parameter,
an increase of said first physiological parameter, an in-
crease of said second physiological parameter, a de-
crease of said first physiological parameter, a decrease
of said second physiological parameter, a cease of said
first physiological parameter, and a cease of said second
physiological parameter.
[0030] The first and the second physiological param-
eter may relate to the same type of physiological meas-
urement, albeit for the first and the second person, re-
spectively. Alternatively, the first and the second physi-
ological parameter may relate to different types of phys-
iological measurements.
[0031] A plurality of the features may be used to form
a set of features which may be matched to a set of pre-
determined characteristics in order to determine a simul-
taneous change of emotional state of the first and the
second person.
[0032] According to an embodiment, said features in-
clude one or more of: an amplitude of said voice audio
data, a variation of an amplitude of said voice audio data,
an increase of an amplitude of said voice audio data, a
decrease of an amplitude of said voice audio data, a pitch
of said voice audio data, a variation of a pitch of said
voice audio data, mel-frequency spectral coefficients of
said voice audio data, a variation of mel-frequency spec-
tral coefficients of said voice audio data, linear prediction
spectral coefficients of said voice audio data, a variation
of linear prediction spectral coefficients of said voice au-
dio data, a time separation between consecutive sounds
of said voice audio data, a variation of a time separation
between consecutive sounds of said voice audio data,
an increase of a time separation between consecutive
sounds of said voice audio data, a decrease of a time
separation between consecutive sounds of said voice
audio data, a background noise level of said voice audio
data, a variation of a background noise level of said voice
audio data, an increase of a background noise level of
said voice audio data, a decrease of a background noise
level of said voice audio data, a predominant frequency
of said voice audio data, a variation of a predominant
frequency of said voice audio data, an increase of a pre-

dominant frequency of said voice audio data, and a de-
crease of a predominant frequency of said voice audio
data.
[0033] The features may thus provide information re-
lating to audio data which may be used for determining
a change of emotional state of a person. A tone of the
voice of a person may typically be changed when the
emotional state changes, which may be detected using
one or more of the above features.
[0034] According to an embodiment, the first physio-
logical parameter and the second physiological param-
eter include one or more of: galvanic skin response, elec-
troencephalogram, photoplethysmogram, bio-imped-
ance, electromyogram, electrooculogram and electro-
cardiogram. These physiological parameters may pro-
vide information of the emotional state of a person, which
may be used in combination with voice audio data to de-
termine a change of the emotional state of a person.
[0035] Using a plurality of types of physiological pa-
rameters may allow determining a change of emotional
state with a higher degree of certainty as multiple indica-
tors of the change of emotional state may be analyzed.
[0036] The features may include one or more of: infor-
mation extractable from galvanic skin response, electro-
encephalogram, photoplethysmogram, bio-impedance,
electromyogram, electrooculogram or electrocardiogram
measurements. Thus, the features may be based on any
type of information that may be typically extracted from
these types of measurements.
[0037] According to an embodiment, said determining
of whether said set of one or more features obtainable
from said set of data matches a set of one or more pre-
determined characteristics includes one or more of: de-
termining whether one or more of said features exceeds
a predetermined set of thresholds, determining whether
one or more of said features fall below a predetermined
set of thresholds, and determining whether one or more
of said features corresponds to a predetermined set of
characteristics. The set of one or more features may e.
g. be considered to match the set of one or more prede-
termined features if a predetermined number of features
meet the required relation to the set of thresholds or char-
acteristics.
[0038] According to a second aspect of the invention,
there is provided an apparatus for emotion-triggered con-
trol of capture of audio and/or image data by an audio
and/or image capturing device, the apparatus compris-
ing: data input circuitry adapted to: receive a time-se-
quential set of data including first physiological data rep-
resenting a first physiological parameter on a first person,
a second physiological data representing a second phys-
iological parameter on a second person, and voice audio
data including a voice of at least one of the first and the
second person, and a processing unit adapted to: ana-
lyze said time-sequential set of data to determine wheth-
er a set of one or more features obtainable from said set
of data matches a set of one or more predetermined char-
acteristics being indicative of a simultaneous change of
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emotional state of the first person and the second person;
and in response to determining that said set of one or
more features matches said set of one or more prede-
termined characteristics, transmit a trigger signal to said
capturing device.
[0039] This aspect may generally present the same or
corresponding advantages as the former aspect wherein
reference is made to the above discussion.
[0040] The apparatus may thus provide a data
processing scheme, e.g. in the form of an algorithm, for
determining whether a condition for emotion-triggered
capture of audio and/or image data prevails. The appa-
ratus may make use, or be connected to, an audio and/or
image capturing device, which may be pre-installed to
capture audio and/or images from a scene. The appara-
tus may further make use of sensors which may provide
information about the emotional state of persons and
which are already being used by the first and the second
person, such as in the form of wearable sensors, which
may e.g. be connected to a smart phone.
[0041] Thanks to the apparatus, an emotion-triggered
control of capture of audio and/or image data may be
implemented in a scene, wherein an audio and/or image
data capturing device is available and wherein physio-
logical data and voice audio data is already being cap-
tured.
[0042] According to a third aspect of the invention,
there is provided a system for emotion-triggered captur-
ing of audio and/or image data, the system comprising:
an apparatus according to the second aspect of the in-
vention, a first sensor adapted to acquire first physiolog-
ical data representing a first physiological parameter on
a first person, a second sensor adapted to acquire sec-
ond physiological data representing a second physiolog-
ical parameter on a second person, and an audio sensor
adapted to acquire voice audio data.
[0043] This aspect may generally present the same or
corresponding advantages as the former aspects where-
in reference is made to the above discussion.
[0044] According to this aspect of the invention, the
system includes sensors for acquiring data allowing de-
termination of the simultaneous change of emotional
state of the first and the second person.
[0045] According to an embodiment, said audio sensor
comprises a first audio sensor and a second audio sen-
sor. The first and the second audio sensor may be ar-
ranged to separately detect voice audio data from the
first person and the second person. For instance, a first
and a second audio sensor may be used in a videocon-
ferencing application, wherein the first person and the
second person are not in the same physical location.
[0046] According to an embodiment, the system fur-
ther comprises: a capturing device adapted to capture
audio and/or image data. Thus, the processing unit may
be arranged to transmit or output a trigger signal to a
capturing device that is part of the system.
[0047] According to an embodiment, the system fur-
ther comprises: a capturing device including at least one

of video camera, a still image camera and a microphone
adapted to capture audio and/or image data. Thus, the
processing unit may be arranged to transmit a trigger
signal to a capturing device that is part of the system. It
should be realized that a plurality of capturing devices
may be included in the system in order to capture a plu-
rality of recordings of an event, such as both video and
audio recordings.
[0048] According to an embodiment, the system fur-
ther comprises a storage unit adapted to store said cap-
tured audio and/or image data. Thus, the captured audio
and/or image data may be stored in the system in order
to allow later access of audio and/or image data, e.g. for
transfer to an external unit or for playback of the audio
and/or image data.
[0049] It is noted that the invention relates to all pos-
sible combinations of features recited in the claims.

Brief Description of the Drawings

[0050] This and other aspects of the present invention
will now be described in more detail, with reference to
the appended drawings showing embodiments of the in-
vention. Like reference numerals refer to like elements
throughout.

Fig. 1 is a schematic view of a system comprising
an apparatus according to an embodiment.
Fig. 2 is a schematic view of a room comprising a
system according to an embodiment.
Fig. 3 is a flow chart of a method according to an
embodiment.

Detailed description

[0051] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which currently preferred embodiments
of the invention are shown. This invention may, however,
be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein;
rather, these embodiments are provided for thorough-
ness and completeness, and fully convey the scope of
the invention to the skilled person.
[0052] Referring to the figures and in particular to Fig.
1 here is conceptually depicted an apparatus 100 for
emotion-triggered control of capture of audio and/or im-
age data by an audio and/or image capturing device 202.
The apparatus 100 may be arranged within a system 200
which will be described in more detail below.
[0053] The apparatus 100 will first be described. The
apparatus 100 comprises data input circuitry 102. The
data input circuitry 102 is adapted to receive a time-se-
quential set of data. More specifically, the time-sequential
set of data includes a first physiological data representing
a first physiological parameter on a first person 302, a
second physiological data representing a second phys-
iological parameter on a second person 304, and voice
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audio data including a voice of at least one of the first
302 and the second 304 person.
[0054] The apparatus 100 further comprises a
processing unit 104. The processing unit 104 is adapted
to analyze the time-sequential set of data. The process-
ing unit 104 is more specifically adapted to analyze the
time-sequential set of data to determine whether a set of
one or more features obtainable from the set of data
matches a set of one or more predetermined character-
istics being indicative of a simultaneous change of emo-
tional state of the first person 302 and the second person
304. Further, the processing unit 104 is adapted to in
response to determining that the set of one or more fea-
tures matches the set of one or more predetermined char-
acteristics, generate and transmit or output a trigger sig-
nal to the capturing device 202.
[0055] The apparatus 100 is able to continuously and
automatically analyze the time-sequential set of data to
determine a simultaneous change of emotional state of
the first person 302 and the second person 304 and to
transmit a trigger signal to a capturing device 202.
[0056] The apparatus 100 may be implemented in
hardware, or as any combination of software and hard-
ware. The apparatus 100 may, for instance, be imple-
mented as software being executed on a general-pur-
pose computer, as firmware arranged e.g. in an embed-
ded system, or as a specifically designed processing unit,
such as an Application-Specific Integrated Circuit (ASIC)
or a Field-Programmable Gate Array (FPGA).
[0057] The time-sequential set of data may be received
by the data input circuitry 102 of the apparatus 100 in
various forms and through various types of communica-
tion channels. For instance, the time-sequential set of
data may be received by the data input circuitry 102
through a wired connection using electrical wirings or op-
tical fibers. Moreover, the time-sequential set of data may
be received by the data input circuitry 102 through a wire-
less connection, such a Wi-Fi, Bluetooth, ZigBee con-
nection or similar. The input circuitry 102 may for that
reason comprise circuitry adapted to receive the time-
sequential set of data in a particular format, or to receive
the time-sequential set of data in a plurality of suitable
formats. The time-sequential set of data may thus in other
words be received through a galvanic connection or a
non-galvanic connection.
[0058] In the following the system 200 of Fig. 1 will be
described in more detail. The depicted system 200 com-
prises an apparatus 100 as described above. The system
200 further comprises a first sensor 204 adapted to ac-
quire first physiological data representing a first physio-
logical parameter on a first person 302 and a second
sensor 206 adapted to acquire second physiological data
representing a second physiological parameter on a sec-
ond person 304.
[0059] Moreover, the depicted system 200 comprises
an audio sensor 208 adapted to acquire voice audio data.
[0060] The first sensor 204 and the second sensor 206
may be of the same type or of different types. The first

sensor 204 and the second sensor 206 may be arranged
on the persons 302, 304, from whom the first physiolog-
ical data and the second physiological data are to be
acquired, or the first sensor 204 and the second sensor
206 may be arranged in proximity to the persons 302,
304. In other words, the first sensor 204 and the second
sensor 206 may be worn by the persons 302, 304, from
whom the first physiological data and the second physi-
ological data are to be acquired or may be arranged with-
out any physical contact with the persons 302, 304. More-
over, sensors already used by the persons, such as sen-
sors arranged in or connected to a smart phone or a
smart watch may be used.
[0061] The first sensor 204 and the second sensor 206
may be any kind of sensors which are capable of acquir-
ing physiological data from a person 302, 304. The sen-
sors 204, 206 may be, but not limited to, a galvanic skin
response sensor, an electroencephalogram sensor, a
photoplethysmogram sensor, a bio-impedance sensor,
an electromyogram sensor, an electrooculogram sensor
and an electrocardiogram sensor. Each of the sensors
204, 206 may further be capable of acquiring physiolog-
ical data representing one of more physiological param-
eters. It is thus to be understood that the wording sensor
is to be interpret in its broadest sense where each of the
sensors 204, 206 may be a complex assembly suitable
for determining one or more physiological parameter of
a person 302, 304. Moreover, the sensors 204, 206 may
include processing capabilities for processing the ac-
quired data to output data in a desired format, such as a
standard format or a customized format.
[0062] It is to be noted that more than two sensors 204,
206 for acquiring physiological data representing a phys-
iological parameter may be used in the system 200. For
instance, the system 200 may be used in a concert hall
with hundreds of people. In this particular case, hundreds
of sensors 204, 206 for acquiring physiological data rep-
resenting a physiological parameter may be used in the
system 200. In fact any person present in the concert hall
may for instance wear a sensor for acquiring physiolog-
ical data representing a physiological parameter. On the
other hand, a selected number of the persons may for
instance wear a sensor for acquiring physiological data
representing a physiological parameter. In other words,
the system 200 may advantageously be used on a large
number of persons and is by no means limited to be used
with only a couple of persons 204, 206.
[0063] The audio sensor 208 may be a microphone or
any other suitable type of sensor capable of acquiring
voice audio data. The audio sensor 208 may be arranged
in any suitable location where voices of the persons 204,
206 are audible such that voice audio data may be ac-
quired. The sensor 208 may for example be located on
one of the persons, within a room 300 or confined space
where the persons are located. Further, the audio sensor
208 may be integral to the capturing device 202, such as
a microphone present in a surveillance camera. Another
example is to use a microphone present in a handheld
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device such as a smart phone or similar.
[0064] Moreover, the audio sensor 208 may include
processing capabilities for processing the acquired data
to output data in a desired format, such as a standard
format or a customized format.
[0065] The first sensor 204, the second sensor 206
and the audio sensor 208 may be connected to the ap-
paratus 100 using any suitable connection, wired or wire-
less.
[0066] In addition to the first audio sensor 208, the sys-
tem may comprise a second audio sensor 210. The first
audio sensor 208 and the second audio sensor 210 may
be thus be arranged in separate locations to detect and
acquire voice audio data of persons who are not located
in at the same location. For instance, a first audio sensor
208 and a second audio sensor 210 may be used in a
videoconferencing application, wherein the first person
204 and the second person 206 are not in the same phys-
ical location. Moreover, the use of a first audio sensor
208 and a second audio sensor 210 may bring advan-
tages in noisy environments, where ambient sounds
could increase the risk of disturbance. Further, it is to be
understood that any number of audio sensors 208, 210
may be used depending on the needs.
[0067] In addition to the above, the system 200 may
comprise a capturing device 202 adapted to capture au-
dio and/or image data. The capturing device 202 may
include a still camera or a video camera for capturing still
and motion pictures respectively. Moreover, the captur-
ing device 202 may include a microphone or any other
suitable device capable of capturing audio data. The cap-
turing device 202 may thus be capable of capturing image
and audio data. This may for instance be realized by com-
bining a camera of some type with a microphone or sim-
ilar. Still images and/or motion images may be combined
with audio data. In other words, images and audio may
be captured and combined into common data as is known
in the art.
[0068] In addition to the above, the system 200 may
comprise a storage unit 212 adapted to store said cap-
tured audio and/or image data. By including a storage
unit 212 in the system 200, the captured audio and/or
image data may be stored in order to allow later access.
By this arrangement, the captured audio and/or image
data may be transferred elsewhere or played when de-
sired. The storage unit 212 may be any type of storage
unit capable of storing audio and/or image data as ac-
quired by the capturing device 202. Non-limiting exam-
ples of suitable devices are a hard drive, a flash memory,
an optical storage media or similar.
[0069] Moreover, the storage device 212 may include
processing capabilities for e.g. compressing the stored
data in order to save space. The storage device 212 may
be connected to the capturing device 202 using any suit-
able connection, wired or wireless.
[0070] Now referring particularly to Fig. 2, here is con-
ceptually depicted how the system 200 of Fig. 1 may be
used to capture audio and image data in a particular sit-

uation where a baby 306 takes its first steps in a home
environment in form of room 300. The use of the system
200 is below exemplified in a situation where physiolog-
ical data representing a physiological parameter is ac-
quired from two persons 302, 304 only, for reasons of
simplicity. However, as described above, the system 200
may advantageously be used in a situation where a large
number of persons are involved and where data repre-
senting a physiological parameter form a large number
of persons 302, 304 are acquired using a large number
of sensors 204, 206, 208, 210.
[0071] In Fig. 2 a baby 306, his mother 302 (a first
person) and his father 304 (a second person) are present
in a room 300. The room 300 is employed with an appa-
ratus 100 of the above described kind. The room 300 is
further employed with an audio sensor 208 in form of a
microphone. Further, a capturing device 202 in form of
a surveillance camera is installed in the room 300. The
surveillance camera is capable of capturing motion pic-
tures and audio. In other words, the room 300 is em-
ployed with a system 200 of the above described kind.
[0072] The mother 302 wears a first sensor 204 adapt-
ed to acquire first physiological data representing a first
physiological parameter. Similarly, the father 304 wears
a second sensor 206 adapted to acquire second physi-
ological data representing a second physiological param-
eter. The audio sensor 208 is adapted to acquire voice
audio data from the room 300, i.e. voice audio data from
the mother 302, the father 304 and the baby 306. The
first sensor 204 and the second sensor 206 are connect-
ed to the apparatus 100 by means of a wireless Wi-Fi
connection. The audio sensor 208 and the capturing de-
vice 202 are connected to the apparatus 100 by means
of a wired connection.
[0073] When the system 200 is in use, the apparatus
100, the first sensor 204, the second sensor 206 and the
audio sensor 208 are all activated. The first sensor 204,
the second sensor 206 and the audio sensor 208 thereby
acquire their respective data and feed the data to the
apparatus 100, thereby producing a time-sequential set
of data including first physiological data representing a
first physiological parameter on the mother 302, a second
physiological data representing a second physiological
parameter on the father 304, and voice audio data in-
cluding a voice of at least one of the mother 302 and the
father 304, depending on who is talking at the moment.
The time-sequential set of data so produced is fed to the
data input circuitry 102 of the apparatus 100 as described
above.
[0074] The time-sequential set of data is then analyzed
by the processing unit 104 of the device 100. More spe-
cifically, the time-sequential set of data is analyzed by
the processing unit 104 to determine whether a set of
one or more features obtainable from said set of data
matches a set of one or more predetermined character-
istics, where the characteristics are being indicative of a
simultaneous change of emotional state of the mother
302 and the father 304. In the present example, the moth-
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er 302 and the father 304 becomes very happy at the
same instant when their baby 306 takes its first steps. In
other words, the mother 302 and the father 304 experi-
ence a simultaneous change of emotional state which
will be determined by the processing unit 104 of the ap-
paratus 100.
[0075] It is to be noted that the set of one or more fea-
tures obtainable from said set of data may be analyzed
individually or in combination to determine if the set of
data matches a set of one or more predetermined char-
acteristics being indicative of a simultaneous change of
emotional state. In other words, it may also be determined
whether a set of features based on the first physiological
data, the second physiological data and the voice audio
data in combination matches a set of characteristics in-
dicative of a change of emotional state.
[0076] The processing unit 104 then generates and
transmits a trigger signal to the capturing device 202 as
a response to determining that the set of one or more
features matches the set of one or more predetermined
characteristics, i.e. in response to determining that the
mother 302 and the father 304 experience a simultane-
ous change of emotional state. The trigger signal so pro-
duced activates the capturing device 202 which captures
the moment, by recording motion pictures and audio of
the baby 306 taking its first steps. The recorded motion
pictures and audio are stored in a storage unit 212, con-
nected to the capturing device 202, for later access.
[0077] In the above example, a change of emotional
state of the mother 302 may occur at a first point of time
and a change of emotional state of the father 304 may
occur at a second point of time although originating from
the same event, e.g. when the baby 306 takes its first
steps. In other words, the mother 302 may react by being
very happy slightly faster than the father 304 or vice ver-
sa. It may thus be important to determine whether a si-
multaneous change of emotional state of the mother 302
and the father 304 occurred based on the difference be-
tween the first and second points of time in order to trans-
mit a trigger signal to the capturing device 202 when rel-
evant. This in order to not miss the moment when the
baby 306 takes its first steps.
[0078] In the following, the acquiring of physiological
data and voice audio data will be described and exem-
plified. A plurality of non-limiting examples will be given
on how the data may be acquired, represented and an-
alyzed. The skilled person realizes that other ways of
acquiring, representing and analyzing may be employed
without departing from the scope of the present concept.
[0079] To be able to produce physiological data rep-
resenting a physiological parameter on a person 302,
304, measurements pertaining to the physiological pa-
rameter on the person in question will have to be carried
out. For that reason several known techniques for meas-
uring physiological parameters on a person 302, 304 may
be employed. For instance, the following techniques may
be used; galvanic skin response, electroencephalogram,
photoplethysmogram, bio-impedance, electromyogram,

electrooculogram and electrocardiogram. It is conse-
quently possible to make use of a plurality of techniques
to measure physiological parameters on the person in
question to acquire data. The so acquired data may be
used directly, i.e. as is, or may be subject to data process-
ing where information is extracted from the data.
[0080] The directly acquired data or the extracted in-
formation may be included in a set of one or more features
and analyzed to determine whether the set of one or more
features matches a set of one or more predetermined
characteristics being indicative of a simultaneous change
of emotional state. Examples of such features which are
pertaining directly or indirectly to measurements of phys-
iological parameters are; a skin electrical resistance, a
variation of a skin electrical resistance, an increase of a
skin electrical resistance, a decrease of a skin electrical
resistance, a skin electrical conductance, a variation of
a skin electrical conductance, an increase of a skin elec-
trical conductance, a decrease of a skin electrical con-
ductance, a skin electrical potential, a variation of a skin
electrical potential, an increase of skin electrical poten-
tial, a decrease of a skin electrical potential, a skin elec-
trical impedance, a variation of a skin electrical imped-
ance, an increase of a skin electrical impedance, a de-
crease of a skin electrical impedance, a skin conductance
response rate, a variation of a skin conductance re-
sponse rate, an increase of a skin conductance response
rate, a decrease of a skin conductance response rate, a
skin ohmic perturbation duration, a variation of a skin
ohmic perturbation duration, a brain volume conduction,
a variation of a brain volume conduction, an increase of
a brain volume conduction, a decrease of a brain volume
conduction, a brain channel frequency band power, a
variation of a brain channel frequency band power, a
brain channel correlation, a variation of a brain channel
correlation, a brain frequency band coherence, a varia-
tion of a brain frequency band coherence, a brain fre-
quency asymmetry, a variation of a brain frequency
asymmetry, an electrical heart signal, a variation of an
electrical heart signal, an increase of an electrical heart
signal, a decrease of an electrical heart signal, a heart
rate, a variation of a heart rate, an increase of a heart
rate, a decrease of a heart rate, a standard deviation of
a heart N-N interval, a variation of a standard deviation
of a heart N-N interval, a heart rate variability, a variation
of a heart rate variability, an electrical potential generated
by muscle cells, a variation of such electrical potential,
an increase of such electrical potential, a decrease of
such electrical potential, a corneo-retinal standing poten-
tial as a measurement of an eye position, a variation of
corneo-retinal standing potential, an increase of corneo-
retinal standing potential, and a decrease of corneo-ret-
inal standing potential.
[0081] Moreover, features pertaining to the physiolog-
ical parameters may be determined by analysis of the
time-sequential behavior of the physiological data ac-
quired from the persons 302, 304 who are subject to
measurement of physiological data representing a phys-
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iological parameter. Hence, in case physiological data
representing physiological parameters are acquired from
two persons 302, 304, features may be determined by
analysis of the respective parameters, i.e. the first phys-
iological parameter and the second physiological param-
eter. The features may then for instance include; a vari-
ation of the first physiological parameter, a variation of
the second physiological parameter, a maximum value
of the first physiological parameter, a maximum value of
second physiological parameter, a mean value of the first
physiological parameter, a mean value of the second
physiological parameter, a standard deviation of the first
physiological parameter, a standard deviation of the sec-
ond physiological parameter, a correlation of the first
physiological parameter, a correlation of the second
physiological parameter, a coherence of the first physi-
ological parameter, a coherence of the second physio-
logical parameter, an increase of the first physiological
parameter, an increase of the second physiological pa-
rameter, a decrease of the first physiological parameter,
a decrease of the second physiological parameter, a
cease of the first physiological parameter, and a cease
of the second physiological parameter.
[0082] The set of one or more features may comprise
low-level features, which may be directly extracted from
said time-sequential set of data. However, the set of one
or more features may also comprise high-level concepts,
which may be derived by applying data analysis on the
time-sequential set of data. Thus, the time-sequential set
of data may first be analyzed to determine features cor-
responding to high-level concepts by means of applying
data analysis on the time-sequential set of data. Then,
the high-level concepts may be used as features, possi-
bly together with low-level features, which are matched
to a set of predetermined characteristics.
[0083] Similarly, features may be extracted directly or
indirectly from the voice audio data acquired by the audio
sensor 208, or any additional audio sensor 210. Exam-
ples of such features which are pertaining directly or in-
directly to the voice audio data acquired by the audio
sensor 208 are: an amplitude of the voice audio data, a
variation of an amplitude of the voice audio data, an in-
crease of an amplitude of the voice audio data, a de-
crease of an amplitude of the voice audio data, a pitch
of the voice audio data, a variation of a pitch of the voice
audio data, mel-frequency spectral coefficients of the
voice audio data, a variation of mel-frequency spectral
coefficients of the voice audio data, linear prediction
spectral coefficients of the voice audio data, a variation
of linear prediction spectral coefficients of the voice audio
data, a time separation between consecutive sounds of
the voice audio data, a variation of a time separation be-
tween consecutive sounds of the voice audio data, an
increase of a time separation between consecutive
sounds of the voice audio data, a decrease of a time
separation between consecutive sounds of the voice au-
dio data, a background noise level of the voice audio
data, a variation of a background noise level of the voice

audio data, an increase of a background noise level of
the voice audio data, a decrease of a background noise
level of the voice audio data, a predominant frequency
of the voice audio data, a variation of a predominant fre-
quency of the voice audio data, an increase of a predom-
inant frequency of the voice audio data and a decrease
of a predominant frequency of the voice audio data. It is
thus to be understood that the influence of the more com-
plex concepts like the words spoken, the voice level, the
voice intensity, laughter, yelling etc. may be taken into
account by the above exemplified features.
[0084] In analyzing the above described time-sequen-
tial set of data as received by the data input circuitry 102
of the apparatus 100, several strategies may be em-
ployed by the processing unit 104. As discussed above,
the analysis may advantageously be performed in order
to determine whether a set of one or more features ob-
tainable from said set of data matches a set of one or
more predetermined characteristics being indicative of a
simultaneous change of emotional state of the persons
involved. Also as discussed above, the features may be
represented in numerous ways. Also the predetermined
characteristics which are indicative of a simultaneous
change of emotional state of the persons involved may
be represented in different ways and may also be deter-
mined in different ways. It is thus to be understood that
it is reasonable to choose a limited number of features
to be considered and matched in a particular case. The
features chosen in a particular case may depend on sev-
eral things, such as the sensors 204, 206, 208, 210 avail-
able, the number of persons 302, 304 involved, the en-
vironment in which the system 200 is used etc. The
choice of features to be considered in a particular case
may thus be automatically determined by the system 200
based on e.g. the hardware available or may be specified
by a user setting up the system 200.
[0085] The predetermined characteristics which are to
be considered and matched with a particular set of fea-
tures may for instance be represented as numbers in a
database, where each number is represented by a nu-
merical value linked to a particular feature. The matching
of the set of features with the predetermined character-
istics being indicative of a simultaneous change of emo-
tional state may be performed in a number of ways. For
example, classification using certain rules may be em-
ployed. The rules may as an example specify how the
set of features in question are to change over time in
order to be considered to match the predetermined char-
acteristics in question.
[0086] Further, the matching of a particular set of fea-
tures with predetermined characteristics may for in-
stance include determining whether one or more of the
features exceeds a predetermined set of thresholds or
determining whether one or more of the features fall be-
low a predetermined set of thresholds.
[0087] Also more sophisticated machine learning tech-
niques may be employed in matching a set of features
with predetermined characteristics. In this case the ma-
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chine learning may start from a preprogrammed data-
base but may be improved over time by updating the
database or by being provided by user feedback.
[0088] The matching aiming at determining a simulta-
neous change of emotional state of the persons involved
may further make use of one or more classifiers or rele-
vance estimation methods such as k-nearest neighbors
(KNN), Hidden Markov Model (HMM), Support Vector
Machine (SVM), Artificial Neural Network (ANN), and
Gaussian Mixtures Model (GMM).
[0089] The set of one or more predetermined charac-
teristics may moreover include group profiles, which de-
fine a combination of a plurality of predetermined char-
acteristics in relation to the persons 302, 304 involved.
In this case the plurality of predetermined characteristics
is correlated with respect to a simultaneous change of
emotional state of the first person 302 and the second
person 304. With this approach it is thus possible to
match a set of features for a person 302 in parallel with
a set of features for another person 304 with the charac-
teristics of the group profile in question. It is thus possible,
in parallel for a plurality of persons, to determine whether
a change of emotional state occurs and if the changes
so determined are simultaneous.
[0090] In an embodiment, the time-sequential set of
data may be analyzed to generate a set of features, which
may comprise several sub-sets of features. Such sub-
sets may for instance include one or more of: low-level
audio-based features, high-level audio-based concepts,
low-level galvanic skin response based features, high-
level galvanic skin response based concepts, low-level
electrocardiogram-based features, high-level electrocar-
diogram-based concepts, low-level electroencephalo-
gram-based features, and high-level electroencephalo-
gram-based concepts. Each sub-set may comprise fea-
tures for a plurality of persons 302, 304.
[0091] The processing unit 104 may further include or
have access to a database storing a set of predetermined
characteristics in the form of personalized profiles indi-
cating characteristics of a specific person corresponding
to a change of emotional state, and a set of predeter-
mined characteristics in the form of group profiles.
[0092] The processing unit 104 may be arranged to
perform a plurality of analyses based on the low-level
features and high-level concepts. The processing unit
104 may thus be arranged to analyze an emotional pre-
dominance in a scene as a whole, based on low-level
features of a plurality of persons 302, 304. The process-
ing unit 104 may further be arranged to analyze an emo-
tional predominance in a scene as a whole, based on
high-level concepts of a plurality of persons 302, 304.
The processing unit 104 may further be arranged to sep-
arately analyze an emotional state of each person 302,
304, based on low-level features of the respective per-
sons 302, 304. The processing unit 104 may further be
arranged to separately analyze an emotional state of
each person 302, 304, based on high-level concepts of
the respective persons 302, 304. Based on such plurality

of analyses, the processing unit 104 may further make a
determination whether a simultaneous change of emo-
tional state has occurred in the scene.
[0093] Referring now to Fig. 3, a method 400 for emo-
tion-triggered capturing of audio and/or image data by
an audio and/or image capturing device will be generally
described.
[0094] The method comprises receiving, step 402, a
time-sequential set of data including first physiological
data representing a first physiological parameter on a
first person 302, a second physiological data represent-
ing a second physiological parameter on a second per-
son 304, and voice audio data including a voice of at least
one of the first 302 and the second 304 person.
[0095] The received time-sequential set of data is an-
alyzed, step 404, to determine whether a set of one or
more features obtainable from said set of data matches
a set of one or more predetermined characteristics being
indicative of a simultaneous change of emotional state
of the first person 302 and the second person 304.
[0096] In response to determining that the set of one
or more features matches the set of one or more prede-
termined characteristics, a trigger signal may be trans-
mitted, step 406, to the capturing device 202.
[0097] In the above the invention has mainly been de-
scribed with reference to a limited number of embodi-
ments. However, as is readily appreciated by a person
skilled in the art, other embodiments than the ones dis-
closed above are equally possible within the scope of the
invention, as defined by the appended claims.
[0098] Additionally, variations to the disclosed embod-
iments can be understood and effected by the skilled
person in practicing the claimed invention, from a study
of the drawings, the disclosure, and the appended claims.
In the claims, the word "comprising" does not exclude
other elements or steps, and the indefinite article "a" or
"an" does not exclude a plurality. The mere fact that cer-
tain measures are recited in mutually different dependent
claims does not indicate that a combination of these
measured cannot be used to advantage.

Claims

1. Method for emotion-triggered capturing of audio
and/or image data by an audio and/or image captur-
ing device (202), the method comprising:

receiving (402) a time-sequential set of data in-
cluding first physiological data representing a
first physiological parameter on a first person
(302), a second physiological data representing
a second physiological parameter on a second
person (304), and voice audio data including a
voice of at least one of the first (302) and the
second (304) person,
analyzing (404) said time-sequential set of data
to determine whether a set of one or more fea-
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tures obtainable from said set of data matches
a set of one or more predetermined character-
istics being indicative of a simultaneous change
of emotional state of the first person (302) and
the second person (304); and
in response to determining that said set of one
or more features matches said set of one or more
predetermined characteristics, transmitting
(406) a trigger signal to said capturing device
(202).

2. Method according to claim 1, wherein said analyzing
comprises:

determining whether a set of features based on
the first physiological data, the second physio-
logical data and the voice audio data in combi-
nation matches a set of characteristics indicative
of a change of emotional state of both the first
person (302) and the second person (304).

3. Method according to claim 1 or 2, wherein said an-
alyzing comprises:

identifying that said first physiological data and
the voice audio data represents a first change
of emotional state of the first person (302) at a
first point of time in the time-sequential set of
data,
identifying that said second physiological data
and the voice audio data represents a second
change of emotional state of the second person
(304) at a second point of time in the time-se-
quential set of data;
determining whether a simultaneous change of
emotional state occurred based on a difference
between the first and second points of time.

4. Method according to any one of the preceding
claims, wherein the set of one or more features com-
prise low-level features, which may be directly ex-
tracted from said time-sequential set of data and
high-level concepts, which may be derived by apply-
ing data analysis on the time-sequential set of data.

5. Method according to any one of the preceding
claims, wherein the set of one or more predeter-
mined characteristics include group profiles, which
define a combination of a plurality of predetermined
characteristics in relation to the first (302) and the
second (304) person, which plurality of predeter-
mined characteristics are correlated with respect to
a simultaneous change of emotional state of the first
person (302) and the second person (304).

6. Method according to any one of the preceding
claims, wherein said features include one or more
of: a variation of said first physiological parameter,

a variation of said second physiological parameter,
a maximum value of said first physiological param-
eter, a maximum value of second physiological pa-
rameter, a mean value of said first physiological pa-
rameter, a mean value of said second physiological
parameter, a standard deviation of said first physio-
logical parameter, a standard deviation of said sec-
ond physiological parameter, a correlation of said
first physiological parameter, a correlation of said
second physiological parameter, a coherence of said
first physiological parameter, a coherence of said
second physiological parameter, an increase of said
first physiological parameter, an increase of said
second physiological parameter, a decrease of said
first physiological parameter, a decrease of said sec-
ond physiological parameter, a cease of said first
physiological parameter, and a cease of said second
physiological parameter.

7. Method according to any one of the preceding
claims, wherein said features include one or more
of: an amplitude of said voice audio data, a variation
of an amplitude of said voice audio data, an increase
of an amplitude of said voice audio data, a decrease
of an amplitude of said voice audio data, a pitch of
said voice audio data, a variation of a pitch of said
voice audio data, mel-frequency spectral coefficients
of said voice audio data, a variation of mel-frequency
spectral coefficients of said voice audio data, linear
prediction spectral coefficients of said voice audio
data, a variation of linear prediction spectral coeffi-
cients of said voice audio data, a time separation
between consecutive sounds of said voice audio da-
ta, a variation of a time separation between consec-
utive sounds of said voice audio data, an increase
of a time separation between consecutive sounds of
said voice audio data, a decrease of a time separa-
tion between consecutive sounds of said voice audio
data, a background noise level of said voice audio
data, a variation of a background noise level of said
voice audio data, an increase of a background noise
level of said voice audio data, a decrease of a back-
ground noise level of said voice audio data, a pre-
dominant frequency of said voice audio data, a var-
iation of a predominant frequency of said voice audio
data, an increase of a predominant frequency of said
voice audio data, and a decrease of a predominant
frequency of said voice audio data.

8. Method according to any one of the preceding
claims, wherein the first physiological parameter and
the second physiological parameter include one or
more of: galvanic skin response, electroencephalo-
gram, photoplethysmogram, bio-impedance, elec-
tromyogram, electrooculogram and electrocardio-
gram.

9. Method according to claim 8, wherein said features
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include one or more of: information extractable from
galvanic skin response, electroencephalogram,
photoplethysmogram, bio-impedance, electromyo-
gram, electrooculogram or electrocardiogram meas-
urements.

10. Method according to any one of the preceding
claims, wherein said determining of whether said set
of one or more features obtainable from said set of
data matches a set of one or more predetermined
characteristics includes one or more of: determining
whether one or more of said features exceeds a pre-
determined set of thresholds, determining whether
one or more of said features fall below a predeter-
mined set of thresholds, and determining whether
one or more of said features corresponds to a pre-
determined set of characteristics.

11. Apparatus (100) for emotion-triggered control of cap-
ture of audio and/or image data by an audio and/or
image capturing device (202), the apparatus (100)
comprising:

data input circuitry (102) adapted to:

receive a time-sequential set of data includ-
ing first physiological data representing a
first physiological parameter on a first per-
son (302), a second physiological data rep-
resenting a second physiological parameter
on a second person (304), and voice audio
data including a voice of at least one of the
first (302) and the second (304) person, and
a processing unit (104) adapted to:

analyze said time-sequential set of data
to determine whether a set of one or
more features obtainable from said set
of data matches a set of one or more
predetermined characteristics being in-
dicative of a simultaneous change of
emotional state of the first person (302)
and the second person (304); and
in response to determining that said set
of one or more features matches said
set of one or more predetermined char-
acteristics, transmit a trigger signal to
said capturing device (202).

12. System (200) for emotion-triggered capturing of au-
dio and/or image data, the system comprising:

an apparatus (100) according to claim 11,
a first sensor (204) adapted to acquire first phys-
iological data representing a first physiological
parameter on a first person (302),
a second sensor (206) adapted to acquire sec-
ond physiological data representing a second

physiological parameter on a second person
(304), and
an audio sensor (208) adapted to acquire voice
audio data.

13. System (200) according to claim 12, wherein said
audio sensor comprises a first audio sensor (208)
and a second audio sensor (210).

14. System (200) according to claim 12 or 13, the system
(200) further comprising:

a capturing device (202) including at least one
of video camera, a still image camera and a mi-
crophone adapted to capture audio and/or im-
age data.

15. System (200) according to claim 14, the system
(200) further comprising a storage unit (212) adapted
to store said captured audio and/or image data.
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摘要(译)

存在一种用于由音频和/或图像捕获设备（202）进行情绪触发的音频和/
或图像数据捕获的方法。该方法包括接收（402）和分析（404）时间顺
序的数据集，其包括表示第一人（302）上的第一生理参数的第一生理数
据，表示第二人的第二生理参数的第二生理数据（ 304），以及包括第
一人（302）和第二人（304）中的至少一个人的语音的语音音频数据，
以确定第一人（302）和第二人（304）的情绪状态的同时改变）发生并
将触发信号发送（406）到所述捕获设备（202）。还有相应的装置
（100）和包括装置（100）的系统（200）。
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